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Chapter 1

Introduction

This report gives the result of running the computer algebra independent integration
problems. The listing of the problems are maintained by and can be downloaded from
lhttps://rulebasedintegration.org

The number of integrals in this report is [ 183 |. This is test number [ 165 ].

1.1 Listing of CAS systems tested

The following systems were tested at this time.
1. Mathematica 12.1 (64 bit) on windows 10.
2. Rubi 4.16.1 in Mathematica 12 on windows 10.
3. Maple 2020 (64 bit) on windows 10.
4. Maxima 5.43 on Linux. (via sagemath 8.9)
5. Fricas 1.3.6 on Linux (via sagemath 9.0)
6. Sympy 1.5 under Python 3.7.3 using Anaconda distribution.
7. Giac/Xcas 1.5 on Linux. (via sagemath 8.9)

Maxima, Fricas and Giac/Xcas were called from inside SageMath. This was done using
SageMath integrate command by changing the name of the algorithm to use the different
CAS systems.

Sympy was called directly using Python.

1.2 Results

Important note: A number of problems in this test suite have no antiderivative in closed

form. This means the antiderivative of these integrals can not be expressed in terms of
elementary, special functions or Hypergeometric2F1 functions. RootSum and RootOf are
not allowed.

If a CAS returns the above integral unevaluated within the time limit, then the result is
counted as passed and assigned an A grade.

However, if CAS times out, then it is assigned an F grade even if the integral is not
integrable, as this implies CAS could not determine that the integral is not integrable in
the time limit.

If a CAS returns an antiderivative to such an integral, it is assigned an A grade automat-
ically and this special result is listed in the introduction section of each individual test
report to make it easy to identify as this can be important result to investigate.

The results given in in the table below reflects the above.
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The table below gives additional break down of the grading of quality of the antiderivatives
generated by each CAS. The grading is given using the letters A,B,C and F with A being
the best quality. The grading is accomplished by comparing the antiderivative generated
with the optimal antiderivatives included in the test suite. The following table describes

System solved Failed

Rubi % 100. (183 ) %0.(0)
Mathematica | % 98.91 ( 181 ) % 1.09 (2)

Maple % 59.02 (108) | % 40.98 (75)

Maxima % 71.58 (131) | % 28.42 ( 52)
Fricas % 81.97 (150 ) | % 18.03 ( 33)
Sympy % 28.96 (53) | % 71.04 (130 )
Giac % 5519 (101 ) | % 44.81 (82)

the meaning of these grades.

grade

description

A

Integral was solved and antiderivative is optimal in quality and leaf size.

B

Integral was solved and antiderivative is optimal in quality but leaf size

is larger than twice the optimal antiderivatives leaf size.

C

Integral was solved and antiderivative is non-optimal in quality. This

can be due to one or more of the following reasons

1.

antiderivative contains a hypergeometric function and the optimal

antiderivative does not.

antiderivative contains a special function and the optimal an-

tiderivative does

antiderivative contains the imaginary unit and the optimal an-

tiderivative does

not.

not.

Integral was not solved. Either the integral was returned unevaluated
within the time limit, or it timed out, or CAS hanged or crashed or an

exception was raised.

Grading is implemented for all CAS systems. Based on the above, the following table

summarizes the grading for this test suite.

System % A grade | % B grade | % C grade | % F grade
Rubi 100. 0. 0. 0.
Mathematica 92.35 4.37 2.19 1.09
Maple 31.69 20.77 6.56 40.98
Maxima 55.74 15.85 0. 28.42
Fricas 49.18 26.23 6.56 18.03
Sympy 26.78 0. 2.19 71.04
Giac 39.34 15.85 0. 44.81




The following is a Bar chart illustration of the data in the above table.

Antiderivative Grade distribution for each CAS

Numbers shown on bars are total percentage solved for each CAS
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1.3 Performance

The table below summarizes the performance of each CAS system in terms of CPU time
and leaf size of results.
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System Mean time (sec) | Mean size | Normalized mean | Median size | Normalized median
Rubi 0.18 121.48 0.83 89. 1.
Mathematica 2.86 237.21 1.07 79. 0.84
Maple 0.07 196.49 1.67 108. 1.42
Maxima 0.99 177.41 1.41 134. 1.32
Fricas 1.7 1079.48 5.76 425. 4.14
Sympy 4.58 169.26 1.39 100. 1.51
Giac 0.91 199.26 1.63 132. 1.49

1.4 list of integrals that has no closed form an-
tiderivative

29} 30} B4 35 (39 [£0} (58} [69}, 70} 75, 79} /B0 (.14} [T 15}, (L9} 20}, {142} 143} [147 [48) {149}, [150} [54 155,

[T71] [T72} [176} 177, [L78} [182} 183}

1.5 list of integrals solved by CAS but has no
known antiderivative

Rubi {}

Mathematica {}

Maple {}
Maxima {}

Fricas {}
Sympy {}
Giac {}

1.6

verification

list of integrals solved by CAS but failed

The following are integrals solved by CAS but the verification phase failed to verify the
anti-derivative produced is correct. This does not mean necessarily that the anti-derivative
is wrong, as additional methods of verification might be needed, or more time is needed
(3 minutes time limit was used). These integrals are listed here to make it easier to do
further investigation to determine why it was not possible to verify the result produced.

Rubi {}

Mathematica {3248}[71} 73,12, 117 141} [[45} 173} [T74, 175}

Maple Verification phase not implemented yet.

Maxima Verification phase not implemented yet.

Fricas Verification phase not implemented yet.

Sympy Verification phase not implemented yet.

Giac Verification phase not implemented yet.
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1.7 Timing

The command AboluteTiming[] was used in Mathematica to obtain the elapsed time for
each integrate call. In Maple, the command Usage was used as in the following example

cpu_time := Usage(assign ('result_of _int',int(expr,x)),output='realtime'

For all other CAS systems, the elapsed time to complete each integral was found by taking
the difference between the time after the call has completed from the time before the call
was made. This was done using Python’s time.time () call.

All elapsed times shown are in seconds. A time limit of 3 minutes was used for each
integral. If the integrate command did not complete within this time limit, the integral was
aborted and considered to have failed and assigned an I grade. The time used by failed
integrals due to time out is not counted in the final statistics.

1.8 Verification

A verification phase was applied on the result of integration for Rubi and Mathematica.
Future version of this report will implement verification for the other CAS systems. For
the integrals whose result was not run through a verification phase, it is assumed that the
antiderivative produced was correct.

Verification phase has 3 minutes time out. An integral whose result was not verified could
still be correct. Further investigation is needed on those integrals which failed verifications.
Such integrals are marked in the summary table below and also in each integral separate
section so they are easy to identify and locate.

1.9 Important notes about some of the results

1.9.1 Important note about Maxima results

Since these integrals are run in a batch mode, using an automated script, and by using
sagemath (SageMath uses Maxima), then any integral where Maxima needs an interactive
response from the user to answer a question during evaluation of the integral in order to
complete the integration, will fail and is counted as failed.

The exception raised is ValueError. Therefore Maxima result below is lower than what
could result if Maxima was run directly and each question Maxima asks was answered
correctly.

The percentage of such failures were not counted for each test file, but for an example,
for the Timofeev test file, there were about 30 such integrals out of total 705, or about 4
percent. This pecrentage can be higher or lower depending on the specific input test file.

Such integrals can be indentified by looking at the output of the integration in each section
for Maxima. If the output was an exception ValueError then this is most likely due to this
reason.

Maxima integrate was run using SageMath with the following settings set by default

'besselexpand : true'

'display2d : false'

'domain : complex'

'keepfloat : true'
'load(to_poly_solve)'

'load (simplify_sum)'
'load(abs_integrate)' 'load(diag)'

SageMath loading of Maxima abs_integrate was found to cause some problem. So the
following code was added to disable this effect.
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from sage.interfaces.maxima_lib import maxima_lib
maxima_lib.set('extra_definite_integration_methods', '[]')
maxima_lib.set('extra_integration_methods', '[]')

Seelhttps://ask.sagemath.org/question/43088/integrate-results-that-are-different-
[from-using-maxima/|for reference.

1.9.2 Important note about FriCAS and Giac/X-
CAS results

There are Few integrals which failed due to SageMath not able to translate the result back
to SageMath syntax and not because these CAS system were not able to do the integrations.

These will fail With error Exception raised: NotImplementedError
The number of such cases seems to be very small. About 1 or 2 percent of all integrals.

Hopefully the next version of SageMath will have complete translation of FriCAS and
XCAS syntax and I will re-run all the tests again when this happens.

1.9.3 Important note about finding leaf size of
antiderivative

For Mathematica, Rubi and Maple, the buildin system function LeafSize is used to find
the leaf size of each antiderivative.

The other CAS systems (SageMath and Sympy) do not have special buildin function for
this purpose at this time. Therefore the leaf size is determined as follows.

For Fricas, Giac and Maxima (all called via sagemath) the following code is used

#see https://stackoverflow.com/questions/25202346/how-to-obtain-leaf-count-expression-size-in-:

def tree(expr):
if expr.operator() is None:
return expr
else:
return [expr.operator()]+map(tree, expr.operands())

try:
# 1.35 is a fudge factor since this estimate of leaf count is bit lower than
#what it should be compared to Mathematica's
leafCount = round(1l.35%len(flatten(tree(anti))))
except Exception as ee:
leafCount =1

For Sympy, called directly from Python, the following code is used

try:
# 1.7 is a fudge factor since it is low side from actual leaf count
leafCount = round(1l.7*count_ops(anti))

except Exception as ee:
leafCount =1

When these cas systems have a buildin function to find the leaf size of expressions, it will
be used instead, and these tests run again.

1.10 Design of the test system

The following diagram gives a high level view of the current test build system.


https://ask.sagemath.org/question/43088/integrate-results-that-are-different-from-using-maxima/
https://ask.sagemath.org/question/43088/integrate-results-that-are-different-from-using-maxima/

POST PROCESSOR SCRIPT

=
- =
Test files from Maple script E Program that

Albert Rich Rubi generates the
wet e = Latexepor

using input

from the
| Python script to run rubi-in-sympy : result tables

— Giac ~@
SageMath/Python

. .
scr!pttot?st SageMath —» Fricas
Maxima, Fricas,

oe : s
— Maxima —'—>
|
\J

q

One record (line) per one integral result. The line is CSV P ed. It ins 13 fields. This is
description of each record (line)

integer, the problem number.

integer. 0 or 1 for failed or passed. (this is not the grade field) ngh level overview of the CAS
integer. Leaf size of result. . . .

integer. Leaf size of the optimal antiderivative. lndependent mtegratlon test
number. CPU time used to solve this integral. 0 if failed. build system

string. The integral in Latex format

string. The input used in CAS own syntx.

string. The result (antiderivative) produced by CAS in Latex format

string. The optimal antiderivative in Latex format.

10. integer. 0 or 1. Indicates if problem has known antiderivative or not

11. String. The result (antiderivative) in CAS own syntax. Mone s 018"
12. String. The grade of the antiderivative. Can be “A”, “B”, “C”, or “F”

13. String. The optimal antiderivative in CAS own syntax.

LNV AEWNR
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Chapter 2

detailed summary tables of results

2.1 List of integrals sorted by grade for each
CAS

21.1 Rubi

A grade: {[1}[2)/3, 4[5} 617, 8l O} 10}[L1} L2} 13, 1415} 16} 17} 18| 19| [20} {21} 22} 23} 04} 25| 26, [27]
[28,[29,30}[31},32} 33} [34} 5} 36, [37,[38} [39} [40} 4T}, (42} 43[4 4 [45}, |46}, |47, [48, [49} 50} 51, 52, (63} [54)
(554564574 58, 594604 61162} 63} 64465466467, 68, 694 704 7172473, 74} 75476477, 78, 79,180} 81}
[82}[B3} /841851868788, 89,90} [91,[92}93,[94}95}96}97, 98, 99} 100} 101} 102 103} [104} 05} T0G},
[107, (108} [109} 110} 111} T2} 113|114} 115} [TT6} 117 (118} 119 [120} 121} 129} 123} 124} [125] 126] 127
128} [129}[130} [L31} 132} [133} 134} [L35} 136} 137} [138} (139} [140} [141] [142} [143| 144} [145] [146] [147] 148
[[49,[150} [151] 152} [153| 154} [155] [156}[157} [158} [159, [160} 161} [162} 163} 164} 165} [166} 167, [168] 169,
170} 71} 172} 173} 174 175} 176} [177} [178} [179} [180} 181} [182} 183 }

B grade: { }
C grade: { }
F grade: { }

2.1.2 Mathematica

A grade: {123, 5,6} 7B} 9 L0V LT} [2) 3} (4 5 16} 17 08} (9, 204 21} 2 23} 2 25 26,27
129,130, 51,53} 3455, 36, 573 38, 12 3, 4, 5, 40, 7, 4B, 40,50, o1, 53, 55, 50,57, 58, 59, 6]
63,164, 65} 6} 67368169} 70} 72 73} 75, 70, 774 78, 79,50} 1} 82,53, 4, 85, 6} 87,88, B9, 90,0
92,193, 94,93} 96, 57, 08, 99, 00, [0, (102} T03, [0 (105} T06, 107 (108} 109, [L.T0} 11T} 113, [ T 115,
(L1618} (119} (120, (21} (192} (23, (24} 125} 126, 127 (28} 29, (30 (131} 132, (33, (134} 135, (361137
[[38, (39, [T40} (141 142} 143} (144} [ 45} 146, 147 (.48} 149} 150} 151 {15 153, (54} [155} 156, 1571158
[[59, 160, 161} (162, (63} 164} 165, (66, 167 168, (69} 70} 171} (.72} 175} 176, (.77 (178, 179}, [80L 181
162153}

B grade: (PR EBEREUETHITHITA)
C grade: (FBTAIIZT)
F grade: {[39}[40}

2.1.3 Maple

A grade: {[5,5,12) 13, 19} 20,21) 25,20, B0, 33} B, 5 B9
107} {108} {109}, 13} {14} (.15} (117} (118} (L9} (120} 121} [122} 123} [27} 128, (129} 42, 143
mmmmmmmmmmmmLM}

B grade: {1} 215,38, 10} 11, 1) 15, 16} 17, 18 28 5152 55,90 00, 0T} 104 105,
FT06, FLT0, 111} 112} (116, (156} L.57} (.58} (1615 163} 167} mm}
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C grade: {[63}[64}[65}[66}[67) 81} 82} 831 84 85} 86},87 }

mmammmmnumuummmmmummm%%
[61}[62}[71}[72}[73}[74}[76} 77, 78,88, 89, [90} 91} 92} 93,94}, 95} 96}
(133, (T34} 135, [136} 137, 138} [39} {140} [T 41} 44} [145} 146} [49 mmmmmmmw 173
[174] 179|180} 181] }

2
l
E
2
3
B

—
[\
,:;I
—
[\D
—
[\D
N
—
(€%
Q
—
[e%
—i
—
[e%
[\

2.1.4 Maxima

A grade: {[5)6)[7) 0V L1} (2 3 (4 L5 20 [21) 22 23, 28 25, 29} [0} B .5 (39 20} 45, [ 17 38,
[0, 50, 51, 52 53} 54 55, 50} 57, 58, 59, 60, 6162 60, 57 68, 69, 70, 75 70, 78, 79, B0, 81, B2, B3}
1] 55 80, 87} 101} 10,108, 107} 107 [08, [0% [ 10} 113} 114 [ 1} 19, 120} 121} 123, (23, 127} 125
[129}[133] [134} 135} [142][143} 147, [148}[149}[150} 154} 155, [158}[159} 160} 161} 163} 164} 165, [166] 167,
71172, [T76,177,178,[182}[183]

B grade: {12,590} 10} 7 18} [9) 5 33 1) 2 ) 5 5 5,99 (00} 10 00 T3,
116,018, [156,[157,162}

C grade: { }

F grade: { [26,27) 26,2 50) 57,58} 71} 72,75, 73 7,65, B9, 60, 01} 93,63, 095,55, 07) 55,
112,117, 124}, [125][126][130] 131}, [132} 136} 137,138 139} 140,141} 144}, 145]146]151,152,153] 168
[169,170,[173}[174, 175,179, [180}[181] }

2.1.5 FriCAS

A grade: (125010} [T} 12 (819
59,175,707, 78, 79,80, B, 62 3, 54 5, 50, 7, 55, B3, 00, 01,92, 93,04, 99, 100, 10T} 102 103

(05}, (106} (107} {08} (.1, (115 119} (20} (142} 43} 147 (48, [T50} 151} 152, (153} 154} 155, 156, 157, 158
[159}[160}[162} 163} [164} [165] 166, 171} 172} [176|[177, 178} [179} [180} 181} 182} 183] }

B gvadte: ()7 B 3} (7[5 10) 7 21 2225 53,58 ) 2315, 710
55456457, [58}[60}[61}[62} (6.3} |64} [66} 67} [72} 104} 109} 110,112} 113} 117, 118, 161,167, 170,175}

C gradte: ([20) 271} 52 56,57 (.1 .06y 8} 169} 173,174

F grade: (70,71} 73,74 05)95,7 98 21 [122} 25} [ 2 125, 126127 28} 125, 130, 13T} 153
[133][134],[135][136] 137 [138,[139}[140} [141][144][145] 146|149}

E
S

[Sa

2.1.6 Sympy

A grade: (BB 303539586975 79, B0,
[100}[101}[105 mml_lfﬂ,m 11 118 119} 142, 143,149 154,159 mmm 162, [163] 164}
[182,[183]}

B grade: { }

C grade: {[63}[64}[65}[66] }

F et (77T 8T 70 )y 0 7 5 ) 9 0y 78 ) £

E
EE

[0} 7, 18} 29,0, 511 52 53, 54 55 56, 57 58, 59} 60 6T, 62 67 (704 71, 72 73, 74, 763 77, 78}

[82)83, B4, 85 86, [87, 88 89, 00, 91 92, 93,97 95,06 97, 98} 102} (103} 104} 108 {109}, 110} 111} 112,
116} 117} [120} [121] 129} 123} [124} [125] 126} [127] [128] [129] [130}[131} 132 [133} [134} [135] 136} 137] 138,

139} (140} [141] 144} [145] 146} [147, [148} [150} [151} [152} 153} [159} [160} 161} 165} [166} [167} [168} [169] 170
71} 172} [173] 174, [175) 176} 77, [178] [179} 180} [181] }

E
[’@
ﬁ
SN
S[El

2.1.7 Giac

A grade: { [4} (5} [T0} [T} [12)[19} [20} 23| 24} [25} 29} [30} 34} 35} [39}, |40}, [4 T} (42}
(69} 70475, 79} BO 10T} [102} 108} 107} 108, (113} T14, 115} T10} 1 20,[121} 122, 123} [124 mufs 33
[134][135] 136}, [137] 138} [142}, 143] 147|148, [149}[150} 154} 155} 158, [159] 160} 164}, [165] 166}, 171] 172
[176}[177,[178}[182,[183] }
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B grade: ( [12,5)5,718,0)[7 15} [0} 7 8, 21} 22 53 99 00, 107 05 {06} 00, L0} 79
156,[157,161,162 163,167 }

C grade: { }

Fgrace (Y707 R T 50 75 5y 0y 7)) 4 2 0775
ll.ll..l.l.ll..
(96,97, 08, [T}, 112, [[16, (L7 (127} (128}, (129, [130} (131}, 132} [139}, [0} &1} {144, 145} 146} 151} 152

129
[153][168}[169[170} 173} [174}[175} (179} (180}, [181] }

}

2.2 Detailed conclusion table per each integral
for all CAS systems

Detailed conclusion table per each integral is given by table below. The elapsed time is in
seconds. For failed result it is given as F(-1) if the failure was due to timeout. It is given as
F(-2) if the failure was due to an exception being raised, which could indicate a bug in the
system. If the failure was due to integral not being evaluated within the time limit, then it
is given just an F.

antiderivative leaf size

In this table,the column normalized size is defined as — ——— .
optimal antiderivative leaf size

Problem 1 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B B A A

verified N/A Yes Yes TBD TBD TBD TBD TBD
size 91 91 76 547 440 351 311
normalized size | 1 1. 0.84 6.01 4.84 3.86 3.42

time (sec) N/A 0.119 0.303 0.013 1.241 1.72 3.25  1.456
Problem 2 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B B A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 70 70 61 308 300 232 202 275
normalized size | 1 1. 0.87 4.4 4.29 3.31 289  3.93
time (sec) N/A 0.079 0.193 0.006 1.289 1979 1564 1.39
Problem 3 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B B A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 49 49 44 147 182 140 112 151
normalized size | 1 1. 0.9 3. 3.71 2.86 229 3.08
time (sec) N/A 0.047 0.14 0.007 1194 1906 0.754 1.32
Problem 4 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 28 28 27 53 92 73 46 62
normalized size | 1 1. 0.96 1.89 3.29 2.61 1.64 221
time (sec) N/A 0.02 0.053 0.007 1.11 1.766  0.276  1.27
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Problem 5 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 51 51 49 82 77 193 0 76
normalized size | 1 1. 0.96 1.61 1.561 3.78 0. 1.49
time (sec) N/A 0.101 0.073 0.024 1.204  1.716 0. 1.218
Problem 6 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A B F(-1) B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 71 71 65 133 109 316 0 201
normalized size | 1 1. 0.92 1.87 1.54 4.45 0. 2.83
time (sec) N/A 0.119 0.243 0.033 1.359  1.769 0. 1.231
Problem 7 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B A B F(-1) B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 104 104 88 277 128 518 0 402
normalized size | 1 1. 0.85 2.66 1.23 4.98 0. 3.87
time (sec) N/A 0.163 0.525 0.039 1.215  1.849 0. 1.256
Problem 8 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B B B A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 162 162 132 910 516 662 660 502
normalized size | 1 1. 0.81 5.62 3.19 4.09 4.07 3.1
time (sec) N/A 0.101 0.616 0.01 1125 1.876 6.526 1.178
Problem 9 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B B A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 134 134 104 523 355 458 456 328
normalized size | 1 1. 0.78 3.9 2.65 3.42 3.4 2.45
time (sec) N/A 0.073 0.41 0.01 1105 1.795 3.506 1.373
Problem 10 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 95 95 75 262 223 286 264 184
normalized size | 1 1. 0.79 2.76 2.35 3.01 278 194
time (sec) N/A 0.053 0.278 0.008 1.143 1.81 1.625 1.333
Problem 11 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 55 55 51 103 119 163 126 85
normalized size | 1 1. 0.93 1.87 2.16 2.96 229  1.55
time (sec) N/A 0.025 0.155 0.008 1.065 1.83  0.674 1.254
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Problem 12 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 78 78 64 97 97 232 0 92
normalized size | 1 1. 0.82 1.24 1.24 2.97 0. 1.18
time (sec) N/A 0.154 0.114 0.071 1.345  1.783 0. 1.294
Problem 13 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A B F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 81 81 75 152 119 365 0 0
normalized size | 1 1. 0.93 1.88 1.47 4.51 0. 0.
time (sec) N/A 0.146 0.402 0.076  1.237 1.785 0. 0.
Problem 14 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B A B F B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 112 112 102 299 134 597 0 446
normalized size | 1 1. 0.91 2.67 1.2 5.33 0. 3.98
time (sec) N/A 0.187 0.88 0.081 1.288 1.85 0. 1.408
Problem 15 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B A B F B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 162 162 121 555 149 859 0 725
normalized size | 1 1. 0.75 3.43 0.92 5.3 0. 4.48
time (sec) N/A 0.181 0.834 0.092  1.298  1.892 0. 1.33
Problem 16 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B B B A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 225 225 385 1217 869 1149 772 883
normalized size | 1 1. 1.71 5.41 3.86 511 343 392
time (sec) N/A 0.282 0.934 0.013 1165  2.042 11.293 1.398
Problem 17 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B B B A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 175 175 122 676 593 757 495 559
normalized size | 1 1. 0.7 3.86 3.39 4.33 283 319
time (sec) N/A 0.176 0.926 0.01 1101 2111 5883 1.368
Problem 18 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B B A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 123 123 93 320 367 474 284 311
normalized size | 1 1. 0.76 2.6 2.98 3.85 231 253
time (sec) N/A 0.103 0.536 0.01 1104  2.018 2934 1.329
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Problem 19 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 75 75 52 115 193 257 126 132
normalized size | 1 1. 0.69 1.53 2.57 3.43 1.68  1.76
time (sec) N/A 0.044 0.227 0.009  1.072 1961 1.334 1.304
Problem 20 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 121 121 102 166 158 398 0 151
normalized size | 1 1. 0.84 1.37 1.31 3.29 0. 1.25
time (sec) N/A 0.24 0.227 0.088  1.278  1.984 0. 1.332
Problem 21 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A B F B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 145 145 196 271 196 680 0 401
normalized size | 1 1. 1.35 1.87 1.35 4.69 0. 2.77
time (sec) N/A 0.237 0.534 0102  1.335  1.947 0. 1.395
Problem 22 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B A B F B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 184 184 218 562 196 1122 0 813
normalized size | 1 1. 1.18 3.05 1.07 6.1 0. 4.42
time (sec) N/A 0.34 0.9 0.106  1.356  2.041 0. 1.308
Problem 23 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 172 172 100 432 238 486 262 203
normalized size | 1 1. 0.58 2.51 1.38 2.83 1.52 1.18
time (sec) N/A 0.146 0.405 0.011 1.043 2.05 8106 1.237
Problem 24 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 134 134 90 253 178 373 209 159
normalized size | 1 1. 0.67 1.89 1.33 2.78 1.56  1.19
time (sec) N/A 0.107 0.157 0.007  1.048 1986 4.356 1.302
Problem 25 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 80 80 53 120 130 306 144 116
normalized size | 1 1. 0.66 1.5 1.62 3.82 1.8 1.45
time (sec) N/A 0.044 0.175 0.007 1.08 2.021 2379 1.274
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Problem 26 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 179 179 343 0 0 1300 0 0
normalized size | 1 1. 1.92 0. 0. 7.26 0. 0.
time (sec) N/A 0.123 2.556 0.216 0. 2.251 0. 0.
Problem 27, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 119 119 199 0 0 845 0 0
normalized size | 1 1. 1.67 0. 0. 7.1 0. 0.
time (sec) N/A 0.081 1.459 0.128 0. 2.229 0. 0.
Problem 28 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A B B F B F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 61 61 129 449 0 463 0 0
normalized size | 1 1. 211 7.36 0. 7.59 0. 0.
time (sec) N/A 0.037 0.079 0.007 0. 2.146 0. 0.
Problem 29 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 16 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.021 3.538 0.053 0. 0. 0. 0.
Problem 30 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 16 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. . 0. 0.
time (sec) N/A 0.02 7.201 0.046 0. 0. 0. 0.
Problem 31 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B B C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 103 103 145 298 321 3131 0 0
normalized size | 1 1. 1.41 2.89 3.12 30.4 0. 0.
time (sec) N/A 0.206 2.039 0.067  1.694  2.426 0. 0.
Problem 32 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F C F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 73 73 277 159 0 1777 0 0
normalized size | 1 1. 3.79 2.18 0. 24.34 0. 0.
time (sec) N/A 0.133 6.281 0.031 0. 2.232 0. 0.
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Problem 33 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B B F B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 29 29 51 57 97 429 0 105
normalized size | 1 1. 1.76 1.97 3.34 14.79 0. 3.62
time (sec) N/A 0.029 0.09 0.023  1.012 2.07 0. 1.315
Problem 34 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 18 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.037 17.409 0.073 0. 0. 0. 0.
Problem 35 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 18 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.035 17.628 0.085 0. 0. 0. 0.
Problem 36 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 296 296 455 0 0 11732 0 0
normalized size | 1 1. 1.54 0. 0. 39.64 0. 0.
time (sec) N/A 0.217 27.244 0.193 0. 3.435 0. 0.
Problem 37 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 175 175 270 0 0 6791 0 0
normalized size | 1 1. 1.54 0. 0. 38.81 0. 0.
time (sec) N/A 0.133 5.31 0.164 0. 2.832 0. 0.
Problem 38 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B F B F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 102 102 180 216 0 3492 0 0
normalized size | 1 1. 1.76 212 0. 34.24 0. 0.
time (sec) N/A 0.063 2.858 0.053 0. 2.521 0. 0.
Problem 39 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A F A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 18 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.037 180.016 0.3 0. 0. 0. 0.
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Problem 40 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A F A A A F(-1) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 18 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.034 180.015 0.422 0. 0. 0. 0.
Problem 41 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F B B F(-1) A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 171 171 107 0 416 1177 0 313
normalized size | 1 1. 0.63 0. 2.43 6.88 0. 1.83
time (sec) N/A 0.33 0.052 0.046 1.083  2.128 0. 1.479
Problem 42 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F B B F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 146 146 107 0 362 892 0 273
normalized size | 1 1. 0.73 0. 2.48 6.11 0. 1.87
time (sec) N/A 0.243 0.101 0.045 1.086  2.166 0. 1.466
Problem 43 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F B B F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 123 123 105 0 311 717 0 228
normalized size | 1 1. 0.85 0. 2.53 5.83 0. 1.85
time (sec) N/A 0.178 0.092 0.043 1117  2.083 0. 1.442
Problem 44 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F B A F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 104 104 105 0 243 271 0 123
normalized size | 1 1. 1.01 0. 2.34 2.61 0. 1.18
time (sec) N/A 0.13 0.043 0.046 1.084  2.096 0. 1.396
Problem 45 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F A B F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 119 119 118 0 140 815 0 0
normalized size | 1 1. 0.99 0. 1.18 6.85 0. 0.
time (sec) N/A 0.183 0.35 0.044 1.0561 2101 0. 0.
Problem 46 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F A B F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 149 149 150 0 155 1224 0 0
normalized size | 1 1. 1.01 0. 1.04 8.21 0. 0.
time (sec) N/A 0.248 0.709 0.043 1.206 2157 0. 0.
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Problem 47, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F A B F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 174 174 191 0 155 1821 0 0
normalized size | 1 1. 11 0. 0.89 10.47 0. 0.
time (sec) N/A 0.312 0.395 0.046 1187  2.293 0. 0.
Problem 48 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F A B F(-1) F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 239 239 189 0 379 2319 0 0
normalized size | 1 1. 0.79 0. 1.59 9.7 0. 0.
time (sec) N/A 0.4 1.156 0.085 1.59 2.256 0. 0.
Problem 49 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F A B F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 211 211 163 0 323 1789 0 0
normalized size | 1 1. 0.77 0. 1.53 8.48 0. 0.
time (sec) N/A 0.303 0.583 0.08 1.57 2.218 0. 0.
Problem 50 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F A B F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 166 166 129 0 255 1438 0 0
normalized size | 1 1. 0.78 0. 1.54 8.66 0. 0.
time (sec) N/A 0.269 0.44 0.08 1.549  2.215 0. 0.
Problem 51 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F A A F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 138 138 141 0 144 369 0 0
normalized size | 1 1. 1.02 0. 1.04 2.67 0. 0.
time (sec) N/A 0.214 0.118 0.088  1.568  2.211 0. 0.
Problem 52, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A B F A B F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 142 142 570 0 157 1442 0 0
normalized size | 1 1. 4.01 0. 111 10.15 0. 0.
time (sec) N/A 0.23 2.847 0.092  1.269  2.226 0. 0.
Problem 53 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F A B F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 174 174 156 0 159 2053 0 0
normalized size | 1 1. 0.9 0. 0.91 11.8 0. 0.
time (sec) N/A 0.309 1.35 0102  1.206  2.328 0. 0.
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Problem 54 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A B F A B F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 220 220 825 0 157 2974 0 0
normalized size | 1 1. 3.75 0. 0.71 13.52 0. 0.
time (sec) N/A 0.311 3.034 0.095 1.201  2.388 0. 0.
Problem 55 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F A B F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 251 251 222 0 157 3951 0 0
normalized size | 1 1. 0.88 0. 0.63 15.74 0. 0.
time (sec) N/A 0.379 0.828 0.104  1.213 2.29 0. 0.
Problem 56 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F A B F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 381 381 243 0 693 4815 0 0
normalized size | 1 1. 0.64 0. 1.82 12.64 0. 0.
time (sec) N/A 0.906 3.736 0125  1.666  2.246 0. 0.
Problem 57 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F A B F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 326 326 243 0 579 3621 0 0
normalized size | 1 1. 0.75 0. 1.78 11.11 0. 0.
time (sec) N/A 0.712 1.929 0.119 1.86 2.018 0. 0.
Problem 58 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F A B F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 275 275 210 0 451 2965 0 0
normalized size | 1 1. 0.76 0. 1.64 10.78 0. 0.
time (sec) N/A 0.484 0.287 0122 1704 1.872 0. 0.
Problem 59 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F A A F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 228 228 192 0 239 594 0 0
normalized size | 1 1. 0.84 0. 1.05 2.61 0. 0.
time (sec) N/A 0.374 0.206 0.123 1.62 2.087 0. 0.
Problem 60 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A B F A B F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 246 246 717 0 265 3313 0 0
normalized size | 1 1. 291 0. 1.08 13.47 0. 0.
time (sec) N/A 0.421 2.736 0.155 1.363  2.376 0. 0.
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Problem 61 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F A B F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 277 277 253 0 262 4825 0 0
normalized size | 1 1. 0.91 0. 0.95 17.42 0. 0.
time (sec) N/A 0.605 2.907 0.141 1.36 2.365 0. 0.
Problem 62 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A B F A B F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 331 331 3211 0 265 7121 0 0
normalized size | 1 1. 9.7 0. 0.8 21.51 0. 0.
time (sec) N/A 0.68 6.325 0.131 1.341 2.48 0. 0.
Problem 63 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C B B C A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 111 111 51 133 235 466 131 194
normalized size | 1 1. 0.46 1.2 212 4.2 1.18 1.75
time (sec) N/A 0.155 0.013 0.027  1.062  1.839 142.406 1.232
Problem 64 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C B B C A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 92 92 48 121 200 355 100 138
normalized size | 1 1. 0.52 1.32 2.17 3.86 1.09 1.5
time (sec) N/A 0.106 0.011 0.019 1.124 1.85 3.545 1.216
Problem 65| Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C B A C A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 77 77 48 72 158 136 66 81
normalized size | 1 1. 0.62 0.94 2.05 1.77 0.86 1.05
time (sec) N/A 0.077 0.008 0.022 1.057 1.833 1.643 1.292
Problem 66 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C A B C F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 88 88 67 115 103 356 99 0
normalized size | 1 1. 0.76 1.31 1.17 4.05 1.12 0.
time (sec) N/A 0.113 0.034 0.022 1.043  1.792  7.426 0.
Problem 67, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C A B F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 114 114 78 126 78 452 0 0
normalized size | 1 1. 0.68 111 0.68 3.96 0 0
time (sec) N/A 0.148 0.093 0.027 1.261  1.855 0 0
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Problem 68 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 18 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.028 11.162 0.068 0. 0. 0. 0.
Problem 69 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 18 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.03 9.845 0.064 0. 0. 0. 0.
Problem 70 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A F(-2) F(1) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 61 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.085 3.849 0.026 0. 0. 0. 0.
Problem 71 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A B F F F(-2) F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 20 20 46 0 0 0 0 0
normalized size | 1 1. 2.3 0. 0. 0. 0. 0.
time (sec) N/A 0.048 0.372 0.074 0. 0. 0. 0.
Problem 72, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F B F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 24 24 16 0 0 374 0 0
normalized size | 1 1. 0.67 0. 0. 15.58 0. 0.
time (sec) N/A 0.05 0.074 0.079 0. 1.76 0. 0.
Problem 73 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F(-2) F(1) F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 47 47 64 0 0 0 0 0
normalized size | 1 1. 1.36 0. 0. 0. 0. 0.
time (sec) N/A 0.066 0.616 0.1 0. 0. 0. 0.
Problem 74 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C F F F(-2) F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 36 36 76 0 0 0 0 0
normalized size | 1 1. 211 0. 0. 0. 0. 0.
time (sec) N/A 0.092 0.947 0.07 0. 0. 0. 0.
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Problem 75 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 20 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0 0 0. 0.
time (sec) N/A 0.046 2.79 0.072 0 0 0. 0.
Problem 76 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 237 237 205 0 217 801 0 0
normalized size | 1 1. 0.86 0. 0.92 3.38 0. 0.
time (sec) N/A 0.284 0.188 0.135 1.28 1.948 0. 0.
Problem 77, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) A F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 144 144 132 0 0 597 0 0
normalized size | 1 1. 0.92 0. 0. 4.15 0. 0.
time (sec) N/A 0.184 0.202 0.091 0. 1.796 0. 0.
Problem 78 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F A A F(-2) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 110 110 102 0 107 378 0 0
normalized size | 1 1. 0.93 0. 0.97 3.44 0. 0.
time (sec) N/A 0.091 0.056 0.06 1.244  1.905 0. 0.
Problem 79 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 16 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.02 5.654 0.046 0. 0. 0. 0.
Problem 80 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 18 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.036 3.295 0.052 0. 0. 0. 0.
Problem 81 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 59 59 54 73 74 259 0 0
normalized size | 1 1. 0.92 1.24 1.25 4.39 0. 0.
time (sec) N/A 0.074 0.038 0.033 1.26 1.818 0. 0.
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Problem 82 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C A A F(-2) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 59 59 54 73 74 259 0 0
normalized size | 1 1. 0.92 1.24 1.25 4.39 0. 0.
time (sec) N/A 0.072 0.019 0.0565 1144  1.898 0. 0.
Problem 83 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C A A F(-2) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 59 59 54 73 74 259 0 0
normalized size | 1 1. 0.92 1.24 1.25 4.39 0 0
time (sec) N/A 0.071 0.032 0.048 1153 1.748 0 0
Problem 84 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C A A F(-2) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 59 59 54 73 74 227 0 0
normalized size | 1 1. 0.92 1.24 1.25 3.85 0 0
time (sec) N/A 0.069 0.018 0.039  1.153 1928 0 0
Problem 85 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C A A F(-2) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 49 49 49 67 58 238 0 0
normalized size | 1 1. 1. 1.37 1.18 4.86 0 0
time (sec) N/A 0.069 0.02 0.046 1.17 1.974 0 0
Problem 86 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C A A F(-2) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 55 55 52 67 74 259 0 0
normalized size | 1 1. 0.95 1.22 1.35 4.71 0. 0.
time (sec) N/A 0.069 0.019 0.055 1155  1.849 0. 0.
Problem 87 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 59 59 55 71 74 259 0 0
normalized size | 1 1. 0.93 1.2 1.25 4.39 0 0
time (sec) N/A 0.07 0.022 0.032 1161 1.891 0 0
Problem 88 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 86 86 79 0 0 425 0 0
normalized size | 1 1. 0.92 0. 0. 4.94 0.
time (sec) N/A 0.15 0.106 0.048 0. 1.878 0 0
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Problem 89 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 85 85 78 0 0 425 0 0
normalized size | 1 1. 0.92 0. 0. 5. 0. 0.
time (sec) N/A 0.133 0.095 0.052 0. 1.803 0. 0.
Problem 90 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) A F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 86 86 79 0 0 425 0 0
normalized size | 1 1. 0.92 0. 0. 4.94 0. 0.
time (sec) N/A 0.133 0.106 0.08 0. 1.741 0. 0.
Problem 91 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) A F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 85 85 76 0 0 374 0 0
normalized size | 1 1. 0.89 0. 0. 4.4 0. 0.
time (sec) N/A 0.127 0.085 0.054 0. 1.861 0. 0.
Problem 92 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) A F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 64 0 0 363 0 0
normalized size | 1 1. 0.89 0. 0. 5.04 0. 0.
time (sec) N/A 0.125 0.056 0.078 0. 1.981 0. 0.
Problem 93 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 83 83 73 0 0 423 0 0
normalized size | 1 1. 0.88 0. 0. 51 0. 0.
time (sec) N/A 0.13 0.098 0.049 0. 2.092 0. 0.
Problem 94 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 84 84 84 0 0 425 0 0
normalized size | 1 1. 1. 0. 0. 5.06 0. 0.
time (sec) N/A 0.14 0.102 0.049 0. 2.198 0. 0.
Problem 95 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F(-2) F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 24 24 17 0 0 0 0 0
normalized size | 1 1. 0.71 0. 0. 0. 0. 0.
time (sec) N/A 0.091 0.087 0.079 0. 0. 0. 0.
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Problem 96 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F(-2) F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 24 24 17 0 0 0 0 0
normalized size | 1 1. 0.71 0. 0. 0. 0. 0.
time (sec) N/A 0.088 0.139 0.077 0. 0. 0. 0.
Problem 97, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F(-2) F(1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 47 47 45 0 0 0 0 0
normalized size | 1 1. 0.96 0. 0. 0. 0. 0.
time (sec) N/A 0.104 0.104 0.082 0. 0. 0. 0.
Problem 98 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F(-2) F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 66 66 55 0 0 0 0 0
normalized size | 1 1. 0.83 0. 0. 0. 0. 0.
time (sec) N/A 0.169 0.101 0.074 0. 0. 0. 0.
Problem 99 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B B A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 89 89 122 482 320 365 264 351
normalized size | 1 1. 1.37 5.42 3.6 4.1 297 394
time (sec) N/A 0.132 0.541 0.016 1121  2.012 2418 1.255
Problem 100 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B B A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 67 67 80 240 190 231 151 200
normalized size | 1 1. 1.19 3.58 2.84 3.45 225 299
time (sec) N/A 0.091 0.314 0.012 1.091 1972 0946 1.293
Problem 101 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 45 45 52 91 89 128 68 89
normalized size | 1 1. 1.16 2.02 1.98 2.84 1561  1.98
time (sec) N/A 0.045 0.218 0.012 1.06 1.983 0.402 1.253
Problem 102 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 64 64 54 94 95 230 0 93
normalized size | 1 1. 0.84 1.47 1.48 3.59 0. 1.45
time (sec) N/A 0.138 0.108 0.042  1.262  2.046 0. 1.294
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Problem 103 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 87 87 68 149 117 351 0 227
normalized size | 1 1. 0.78 1.71 1.34 4.03 0. 2.61
time (sec) N/A 0.172 0.298 0.052  1.231  2.005 0. 1.271
Problem 104 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B A B F(-1) B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 123 123 90 296 132 572 0 443
normalized size | 1 1. 0.73 241 1.07 4.65 0. 3.6
time (sec) N/A 0.216 0.456 0.053 1.226 2.072 0. 1.197
Problem 105 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B B A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 237 237 217 1071 711 828 779 784
normalized size | 1 1. 0.92 4.52 3. 3.49 329 331
time (sec) N/A 0.265 1.408 0.016  1.281 2158 6.985 1.256
Problem 106 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B B A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 168 168 192 541 441 491 456 450
normalized size | 1 1. 1.14 3.22 2.62 2.92 271  2.68
time (sec) N/A 0.188 0.521 0.014  1.249 2118 3.247 1.237
Problem 107 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 118 118 81 211 225 269 219 209
normalized size | 1 1. 0.69 1.79 1.91 2.28 1.86  1.77
time (sec) N/A 0.099 0.478 0.013 1.08 2.023 1.398 1.33
Problem 108 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 145 145 113 191 201 470 0 188
normalized size | 1 1. 0.78 1.32 1.39 3.24 0. 1.3
time (sec) N/A 0.342 0.197 0105  1.303  2.141 0. 1.28
Problem 109 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A B F B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 157 157 207 308 246 767 0 485
normalized size | 1 1. 1.32 1.96 1.57 4.89 0. 3.09
time (sec) N/A 0.333 0.63 0.123 1.32 2.17 0. 2.314
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Problem 110 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B A B F B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 207 207 353 618 273 1223 0 953
normalized size | 1 1. 1.71 2.99 1.32 591 0. 4.6
time (sec) N/A 0.505 1.082 0.134 1.41 2.196 0. 1.276
Problem 111 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B B C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 117 117 154 325 308 1008 0 0
normalized size | 1 1. 1.32 2.78 2.63 8.62 0. 0.
time (sec) N/A 0.273 2.059 0119  1.615 2.06 0. 0.
Problem 112 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F B F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 88 88 472 174 0 590 0 0
normalized size | 1 1. 5.36 1.98 0. 6.7 0. 0.
time (sec) N/A 0.201 6.346 0.045 0. 2.103 0. 0.
Problem 113 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A B A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 49 49 70 63 96 251 76 96
normalized size | 1 1. 1.43 1.29 1.96 512 1.55 1.96
time (sec) N/A 0.068 0.258 0.039 1.036 2108 2011 1.31
Problem 114 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 22 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. . 0. 0.
time (sec) N/A 0.06 8.873 0.07 0. 0. 0. 0.
Problem 115 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 22 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.057 9.314 0.083 0. 0. 0. 0.
Problem 116 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B B C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 255 255 462 600 824 4103 0 0
normalized size | 1 1. 1.81 2.35 3.23 16.09 0. 0.
time (sec) N/A 0.364 3.434 0116  1.895  2.327 0. 0.
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Problem 117 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F B F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 200 200 637 313 0 2267 0 0
normalized size | 1 1. 3.18 1.56 0. 11.34 0. 0.
time (sec) N/A 0.252 6.457 0.065 0. 2.194 0. 0.
Problem 118 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B B A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 123 123 114 108 323 1002 156 279
normalized size | 1 1. 0.93 0.88 2.63 8.15 1.27 227
time (sec) N/A 0.096 0.437 0.06 111 2119 2872 1.257
Problem 119 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 22 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.054 30.104 0.347 0. 0. 0. 0.
Problem 120 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A F(-1) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 22 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.052 31.286 0.465 0. 0. 0. 0.
Problem 121 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A F(-2) F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 110 110 53 108 162 0 0 198
normalized size | 1 1. 0.48 0.98 1.47 0. 0. 1.8
time (sec) N/A 0.148 0.197 0.106 1.71 0. 0. 1.305
Problem 122 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A F(-2) F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 88 88 44 86 122 0 0 144
normalized size | 1 1. 0.5 0.98 1.39 0. 0. 1.64
time (sec) N/A 0.113 0.149 0.056  1.659 0. 0. 1.333
Problem 123 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A F(-2) F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 53 53 34 64 81 0 0 90
normalized size | 1 1. 0.64 1.21 1.53 0. 0. 1.7
time (sec) N/A 0.062 0.12 0.055 1.766 0. 0. 1.294
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Problem 124 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F(-2) F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 83 83 54 0 0 0 0 43
normalized size | 1 1. 0.65 0. 0. 0. 0. 0.52
time (sec) N/A 0.132 0.075 0.069 0. 0. 0. 1.3
Problem 125 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F(-2) F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 110 110 75 0 0 0 0 92
normalized size | 1 1. 0.68 0. 0. 0. 0. 0.84
time (sec) N/A 0.14 0.136 0.052 0. 0. 0. 1.216
Problem 126 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F(-2) F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 151 151 97 0 0 0 0 144
normalized size | 1 1. 0.64 0. 0. 0. 0. 0.95
time (sec) N/A 0.17 0.205 0.053 0. 0. 0. 1.198
Problem 127 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A F(-2) F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 68 68 33 62 119 0 0 0
normalized size | 1 1. 0.49 0.91 1.75 0. 0. 0.
time (sec) N/A 0.117 0.052 0.051 1.74 0. 0. 0.
Problem 128 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A F(-2) F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 53 53 31 50 89 0 0 0
normalized size | 1 1. 0.58 0.94 1.68 0. 0. 0.
time (sec) N/A 0.097 0.044 0.038 1.695 0. 0. 0.
Problem 129 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A F(-2) F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 32 32 22 38 59 0 0 0
normalized size | 1 1. 0.69 1.19 1.84 0. 0. 0.
time (sec) N/A 0.051 0.02 0.036 1.687 0. 0. 0.
Problem 130 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F(-2) F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 23 23 23 0 0 0 0 0
normalized size | 1 1. 1. 0. 0. 0. 0. 0.
time (sec) N/A 0.083 0.007 0.049 0. 0. 0. 0.
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Problem 131 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F(-2) F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 42 42 33 0 0 0 0 0
normalized size | 1 1. 0.79 0. 0. 0. 0. 0.
time (sec) N/A 0.09 0.053 0.039 0. 0. 0. 0.
Problem 132 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F(-2) F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 67 67 44 0 0 0 0 0
normalized size | 1 1. 0.66 0. 0 0 0. 0.
time (sec) N/A 0.106 0.07 0.043 0 0 0. 0.
Problem 133 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F A F(-2) F(1) A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 185 185 70 0 243 0 0 240
normalized size | 1 1. 0.38 0. 1.31 0. 0. 1.3
time (sec) N/A 0.195 0.279 0.023 1.67 0. 0. 1.188
Problem 134 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F A F(-2) F(1) A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 145 145 54 0 184 0 0 176
normalized size | 1 1. 0.37 0. 1.27 0. 0. 1.21
time (sec) N/A 0.149 0.215 0.024 1.683 0. 0. 1.202
Problem 135 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F A F(-2) F(1) A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 89 89 56 0 124 0 0 111
normalized size | 1 1. 0.63 0. 1.39 0. 0. 1.25
time (sec) N/A 0.075 0.084 0.023 1.743 0. 0. 1.211
Problem 136 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F(-2) F(1) A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 55 55 36 0 0 0 0 54
normalized size | 1 1. 0.65 0. 0 0 0. 0.98
time (sec) N/A 0.128 0.02 0.023 0 0 0. 1.179
Problem 137 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F(-2) F(1) A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 79 79 53 0 0 0 0 115
normalized size | 1 1. 0.67 0. 0. 0. 0. 1.46
time (sec) N/A 0.131 0.084 0.023 0. 0. 0. 1.268
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Problem 138 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F(-2) F(1) A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 109 109 69 0 0 0 0 180
normalized size | 1 1. 0.63 0. 0. 0. 0. 1.65
time (sec) N/A 0.173 0.065 0.023 0. 0. 0. 1.309
Problem 139 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 383 383 213 0 0 0 0 0
normalized size | 1 1. 0.56 0. 0. 0. 0. 0.
time (sec) N/A 0.208 1.724 0.041 0. 0. 0. 0.
Problem 140 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 269 269 163 0 0 0 0 0
normalized size | 1 1. 0.61 0. 0. 0. 0. 0.
time (sec) N/A 0.163 1.707 0.039 0. 0. 0. 0.
Problem 141 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 157 157 117 0 0 0 0 0
normalized size | 1 1. 0.75 0. 0. 0. 0. 0.
time (sec) N/A 0.082 0.665 180. 0. 0. 0. 0.
Problem 142 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 20 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.068 2.664 0.043 0. 0. 0. 0.
Problem 143 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 20 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.066 1.646 0.042 0. 0. 0. 0.
Problem 144 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 402 402 716 0 0 0 0 0
normalized size | 1 1. 1.78 0. 0. 0. 0. 0.
time (sec) N/A 0.257 2.923 0.024 0. 0. 0. 0.
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Problem 145 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 248 248 214 0 0 0 0 0
normalized size | 1 1. 0.86 0. 0. 0. 0. 0.
time (sec) N/A 0.191 0.879 0.023 0. 0. 0. 0.
Problem 146 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 140 140 137 0 0 0 0 0
normalized size | 1 1. 0.98 0. 0. 0. 0. 0.
time (sec) N/A 0.101 0.102 0.026 0. 0. 0. 0.
Problem 147 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A F(-1) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 16 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.077 8.373 0.026 0. 0. 0. 0.
Problem 148 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A F(-1) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 16 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.074 10.178 0.023 0. 0. 0. 0.
Problem 149 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A F A F(-2) A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 20 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.063 2.513 180. 0. 0. 0. 0.
Problem 150 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A F(-1) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 22 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.045 5.875 0.082 0. 0. 0. 0.
Problem 151 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 402 402 429 0 0 1665 0 0
normalized size | 1 1. 1.07 0. 0. 4.14 0. 0.
time (sec) N/A 0.553 2.289 0.15 0. 2.403 0. 0.
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Problem 152 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) A F(-2) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 263 263 302 0 0 1139 0 0
normalized size | 1 1. 1.15 0. 0. 4.33 0. 0.
time (sec) N/A 0.342 1.045 0.113 0. 2.297 0. 0.
Problem 153 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) A F(-2) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 131 131 189 0 0 586 0 0
normalized size | 1 1. 1.44 0. 0. 4.47 0. 0.
time (sec) N/A 0.147 0.312 0.069 0. 2.214 0. 0.
Problem 154 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 22 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0 0 0.
time (sec) N/A 0.054 4.925 0.055 0. 0 0 0.
Problem 155 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 22 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0 0 0.
time (sec) N/A 0.052 8.884 0.082 0. 0 0 0.
Problem 156 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B B A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 89 89 123 482 320 365 264 351
normalized size | 1 1. 1.38 542 3.6 4.1 297 394
time (sec) N/A 0.132 0.461 0.014  1.203 2121 2231 1.281
Problem 157 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B B A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 67 67 83 240 190 231 151 200
normalized size | 1 1. 1.24 3.58 2.84 3.45 225 299
time (sec) N/A 0.09 0.317 0.01 1192 2,011 1157 1.237
Problem 158 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 45 45 46 91 89 128 68 89
normalized size | 1 1. 1.02 2.02 1.98 2.84 1.561 1.98
time (sec) N/A 0.046 0.096 0.012 1142 2006 0.715 1171
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Problem 159 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 64 64 57 94 95 230 0 93
normalized size | 1 1. 0.89 1.47 1.48 3.59 0. 1.45
time (sec) N/A 0.121 0.137 0.028 1.307  2.169 0. 1.187
Problem 160 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F A A F(-1) A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 87 87 71 0 117 351 0 227
normalized size | 1 1. 0.82 0. 1.34 4.03 0. 2.61
time (sec) N/A 0.152 0.4 180. 1.399 2.35 0. 1.202
Problem 161 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B A B F(-1) B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 123 123 95 296 132 572 0 443
normalized size | 1 1. 0.77 241 1.07 4.65 0. 3.6
time (sec) N/A 0.197 0.602 0.029 1.331  2.368 0. 1.149
Problem 162 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F B A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 250 250 232 0 706 879 779 814
normalized size | 1 1. 0.93 0. 2.82 3.52 312  3.26
time (sec) N/A 0.285 1.394 180. 1.252 2114 554 1.224
Problem 163 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 182 182 252 535 437 541 456 471
normalized size | 1 1. 1.38 2.94 24 2.97 2.51 2.59
time (sec) N/A 0.194 0.95 0.015 1.221 2,035 2352 1.194
Problem 164 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 116 116 96 208 223 294 219 221
normalized size | 1 1. 0.83 1.79 1.92 2.53 1.89 191
time (sec) N/A 0.101 0.846 0.013 1179  2.043 0.929 1.202
Problem 165 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 156 156 133 202 200 483 0 200
normalized size | 1 1. 0.85 1.29 1.28 31 0. 1.28
time (sec) N/A 0.31 0.282 0.102 1.447 2133 0. 1.254
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Problem 166 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 183 183 233 319 244 778 0 485
normalized size | 1 1. 1.27 1.74 1.33 4.25 0. 2.65
time (sec) N/A 0.345 0.76 0.12 1.386  2.156 0. 1.924
Problem 167 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B A B F B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 242 242 394 626 271 1234 0 948
normalized size | 1 1. 1.63 2.59 1.12 51 0. 3.92
time (sec) N/A 0.428 1.234 0.133 1.49 2.242 0. 1.265
Problem 168 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 436 436 384 0 0 2418 0 0
normalized size | 1 1. 0.88 0. 0. 5.55 0. 0.
time (sec) N/A 0.821 1.469 0.226 0. 2.311 0. 0.
Problem 169 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 320 320 247 0 0 1736 0 0
normalized size | 1 1. 0.77 0. 0. 5.42 0. 0.
time (sec) N/A 0.67 0.963 0.151 0. 2.261 0. 0.
Problem 170 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B F(-2) B F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 203 203 152 437 0 1127 0 0
normalized size | 1 1. 0.75 2.15 0. 5.55 0. 0.
time (sec) N/A 0.376 0.887 0.063 0. 2.129 0. 0.
Problem 171 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A F(-1) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 22 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.061 0.893 0.05 0. 0. 0. 0.
Problem 172 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A F(-1) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 22 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.059 0.961 0.05 0. 0. 0. 0.
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Problem 173 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A B F F(-2) C F(-1) F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 823 823 11178 0 0 14923 0 0
normalized size | 1 1. 13.58 0. 0. 18.13 0. 0.
time (sec) N/A 1.353 26.463 0.289 0. 3.715 0. 0.
Problem 174 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A B F F(-2) C F(-1) F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 593 593 6018 0 0 8911 0 0
normalized size | 1 1. 10.15 0. 0. 15.03 0. 0.
time (sec) N/A 1.025 22.266 0.243 0. 3.01 0. 0.
Problem 175 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B F(-2) B F(-1) F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 274 274 509 585 0 4074 0 0
normalized size | 1 1. 1.86 2.14 0. 14.87 0. 0.
time (sec) N/A 0.457 4.978 0.096 0. 2.323 0. 0.
Problem 176 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A F(-1) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 22 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.056 49.026 0.292 0. 0. 0. 0.
Problem 177 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A F(-1) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 22 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.054 51.967 0.461 0. 0. 0. 0.
Problem 178 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A F(-1) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 22 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.05 4.125 0.063 0. 0. 0. 0.
Problem 179 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 543 543 447 0 0 1886 0 0
normalized size | 1 1. 0.82 0. 0. 3.47 0. 0.
time (sec) N/A 0.743 1.68 0.138 0. 2.454 0. 0.
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Problem 180 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) A F(-2) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 282 282 254 0 0 1191 0 0
normalized size | 1 1. 0.9 0. 0. 4.22 0. 0.
time (sec) N/A 0.363 0.721 0.112 0. 2.302 0. 0.
Problem 181 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) A F(-2) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 131 131 119 0 0 586 0 0
normalized size | 1 1. 0.91 0. 0. 4.47 0. 0.
time (sec) N/A 0.145 0.172 0.068 0. 2.159 0. 0.
Problem 182 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 22 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.056 1.122 0.049 0. 0. 0. 0.
Problem 183 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 22 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.055 5.085 0.076 0. 0. 0. 0.

2.3 Detailed conclusion table specific for Rubi
results

The following table is specific to Rubi. It gives additional statistics for each integral. the
column steps is the number of steps used by Rubi to obtain the antiderivative. The rules

column is the number of unique rules used. The integrand size column is the leaf size of
number of rules .

the integrand. Finally the ratio - is given. The larger this ratio is, the harder the

integrand size

integral was to solve. In this test, problem number [144] had the largest ratio of [ 0.6429 ]

Table 2.1: Rubi specific breakdown of results for each integral

number of number of normalized integrand N
# grade steps unique antideri\jative leaf size atogrand leaf s
used rules leaf size

1 A 5 2 1. 14 0.143

2 A 4 2 1. 14 0.143

3 A 3 2 1. 14 0.143

4 A 2 2 1. 12 0.167

5 A 3 3 1. 14 0.214

6 A 4 4 1. 14 0.286

7 A 5 4 1. 14 0.286
Continued on next page




Table 2.1 — continued from previous page

number of num?Der of no_rmaflize.d integrand number of rules
o grade | steps umique | anudervative |y | egrand s
used rules leaf size

3 A 6 4 1. 16 0.25
9 A 4 3 1. 16 0.188
10 A 4 4 1. 16 0.25
11 A 2 1 1. 14 0.071
12 A 5 4 1. 16 0.25
13 A 5 5 1. 16 0.312
14 A 7 6 1. 16 0.375
15 A 7 7 1. 16 0.438
16 A 12 4 1. 16 0.25
17 A 8 4 1. 16 0.25
18 A 6 4 1. 16 0.25
19 A 3 3 1. 14 0.214
20 A 8 4 1. 16 0.25
21 A 8 4 1. 16 0.25
22 A 12 5 1. 16 0.312
23 A 8 3 1. 12 0.25
24 A 8 4 1. 12 0.333
25 A 3 2 1. 10 0.2
26 A 9 5 1. 14 0.357
27 A 7 4 1. 14 0.286
28 A 5 3 1. 12 0.25
29 A 0 0 0. 0 0.
30 A 0 0 0. 0 0.
31 A 6 6 1. 16 0.375
32 A 5 5 1. 16 0.312
33 A 2 2 1. 14 0.143
34 A 0 0 0. 0 0.
35 A 0 0 0. 0 0.
36 A 15 8 1. 16 0.5
37 A 9 6 1. 16 0.375
38 A 6 4 1. 14 0.286
39 A 0 0 0. 0 0.
40 A 0 0 0. 0 0.
41 A 8 5 1. 16 0.312
42 A 7 5 1. 16 0.312
43 A 6 5 1. 16 0.312
44 A 5 4 1. 16 0.25
45 A 6 5 1. 16 0.312
46 A 7 5 1. 16 0.312
47 A 8 5 1. 16 0.312
48 A 10 8 1. 18 0.444
49 A 9 7 1. 18 0.389
50 A 8 6 1. 18 0.333
51 A 7 5 1. 18 0.278

Continued on next page
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Table 2.1 — continued from previous page

number of num?Der of no_rmaflize.d integrand number of rules
o grade | steps umique | anudemvative |y | egrand s
used rules leaf size

52 A 7 6 1. 18 0.333
53 A 9 7 1. 18 0.389
54 A 9 8 1. 18 0.444
55 A 11 7 1. 18 0.389
56 A 23 7 1. 18 0.389
57 A 20 7 1. 18 0.389
58 A 14 6 1. 18 0.333
59 A 12 5 1. 18 0.278
60 A 12 5 1. 18 0.278
61 A 18 6 1. 18 0.333
62 A 19 7 1. 18 0.389
63 A 7 5 1. 12 0.417
64 A 6 5 1. 12 0.417
65 A 5 4 1. 12 0.333
66 A 6 5 1. 12 0.417
67 A 7 5 1. 12 0.417
68 A 0 0 0. 0 0.
69 A 0 0 0. 0 0.
70 A 0 0 0. 0 0.
71 A 2 1 1. 17 0.059
72 A 2 1 1. 20 0.05
73 A 3 1 1. 20 0.05
74 A 3 2 1. 21 0.095
75 A 0 0 0. 0 0.
76 A 8 3 1. 16 0.188
77 A 5 3 1. 16 0.188
78 A 3 2 1. 14 0.143
79 A 0 0 0. 0 0.
30 A 0 0 0. 0 0.
381 A 3 2 1. 12 0.167
32 A 3 2 1. 12 0.167
33 A 3 2 1. 12 0.167
84 A 3 2 1. 10 0.2
85 A 3 2 1. 12 0.167
86 A 3 2 1. 12 0.167
37 A 3 2 1. 12 0.167
38 A 5 3 1. 14 0.214
39 A 5 3 1. 14 0.214
90 A 5 3 1. 14 0.214
91 A 5 3 1. 12 0.25
92 A 5 3 1. 14 0.214
93 A 5 3 1. 14 0.214
94 A 5 3 1. 14 0.214
95 A 4 2 1. 20 0.1

Continued on next page
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Table 2.1 — continued from previous page

number of numjber of no‘rma,.lize.d integrand ——
# grade steps unique antldem‘zatlve leaf size togrand leaf size
used rules leaf size

96 A 4 2 1. 20 0.1
97 A 5 2 1. 20 0.1
98 A 7 5 1. 24 0.208
99 A 6 3 1. 18 0.167
100 A 5 3 1. 18 0.167
101 A 4 3 1. 16 0.188
102 A 5 4 1. 18 0.222
103 A 6 5 1. 18 0.278
104 A 7 5 1. 18 0.278
105 A 10 6 1. 20 0.3
106 A 9 7 1. 20 0.35
107 A 6 4 1. 18 0.222
108 A 9 5 1. 20 0.25
109 A 9 5 1. 20 0.25
110 A 15 6 1. 20 0.3
111 A 7 7 1. 20 0.35
112 A 6 6 1. 20 0.3
113 A 3 3 1. 18 0.167
114 A 0 0 0. 0 0.
115 A 0 0 0. 0 0.
116 A 10 9 1. 20 0.45
117 A 9 9 1. 20 0.45
118 A 4 4 1. 18 0.222
119 A 0 0 0. 0 0.
120 A 0 0 0. 0 0.
121 A 5 3 1. 18 0.167
122 A 4 3 1. 18 0.167
123 A 3 3 1. 16 0.188
124 A 4 4 1. 18 0.222
125 A 5 5 1. 18 0.278
126 A 6 5 1. 18 0.278
127 A 5 3 1. 14 0.214
128 A 4 3 1. 14 0.214
129 A 3 3 1. 12 0.25
130 A 2 2 1. 14 0.143
131 A 3 3 1. 14 0.214
132 A 4 3 1. 14 0.214
133 A 9 5 1. 14 0.357
134 A 7 5 1. 14 0.357
135 A 4 4 1. 12 0.333
136 A 5 3 1. 14 0.214
137 A 5 3 1. 14 0.214
138 A 7 4 1. 14 0.286
139 A 10 6 1. 18 0.333

Continued on next page

46
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number of numjber of no‘rma,.lize.d integrand ——
# grade steps unique antldem‘zatlve leaf size togrand leaf size
used rules leaf size

140 A 8 5 1. 18 0.278
141 A 6 4 1. 16 0.25
142 A 0 0 0. 0 0.
143 A 0 0 0. 0 0.
144 A 16 9 1. 14 0.643
145 A 10 7 1. 14 0.5
146 A 7 5 1. 12 0.417
147 A 0 0 0. 0 0.
148 A 0 0 0. 0 0.
149 A 0 0 0. 0 0.
150 A 0 0 0. 0 0.
151 A 12 4 1. 20 0.2
152 A 9 4 1. 20 0.2
153 A 5 3 1. 18 0.167
154 A 0 0 0. 0 0.
155 A 0 0 0. 0 0.
156 A 6 3 1. 18 0.167
157 A 5 3 1. 18 0.167
158 A 4 3 1. 16 0.188
159 A 5 4 1. 18 0.222
160 A 6 5 1. 18 0.278
161 A 7 5 1. 18 0.278
162 A 10 6 1. 20 0.3
163 A 9 7 1. 20 0.35
164 A 6 4 1. 18 0.222
165 A 10 5 1. 20 0.25
166 A 11 7 1. 20 0.35
167 A 14 8 1. 20 0.4
168 A 12 7 1. 20 0.35
169 A 10 6 1. 20 0.3
170 A 8 5 1. 18 0.278
171 A 0 0 0. 0 0.
172 A 0 0 0. 0 0.
173 A 22 9 1. 20 0.45
174 A 18 10 1. 20 0.5
175 A 11 8 1. 18 0.444
176 A 0 0 0. 0 0.
177 A 0 0 0. 0 0.
178 A 0 0 0. 0 0.
179 A 18 4 1. 20 0.2
180 A 10 4 1. 20 0.2
181 A 5 3 1. 18 0.167
182 A 0 0 0. 0 0.
183 A 0 0 0. 0 0.
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Chapter 3

Listing of integrals

3.1 f (c + dx)* cosh(a + bx) dx

Optimal. Leaf size=91

12d%(c + dx)?sinh(a + bx)  24d°(c + dx) cosh(a + bx)  4d(c + dx)3 cosh(a + bx)  24d*sinh(a + bx)  (c + dx)*
B ) p ) P2 " 2 "

[Out] (-24*%d"3*(c + d*x)*Cosh[a + b*x])/b"4 - (4xd*(c + d*x) " 3*Cosh[a + b*x])/b"2
+ (24%d"4%Sinh[a + b*x])/b~5 + (12%d"2*(c + d*x) ~2*Sinh[a + b*x])/b~3 + ((
c + d*xx)~4*Sinh[a + b*x])/b

Rubi [A] time = 0.119198, antiderivative size = 91, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 5, number of rules used = 2, integrand size = 14, e -

integrand size
0.143, Rules used = {3296, 2637}

12d%(c + dx)?sinh(a + bx)  24d°(c + dx) cosh(a + bx)  4d(c + dx)3 cosh(a + bx)  24d*sinh(a + bx)  (c + dx)*
- — + +
b3 b* b? b°
Antiderivative was successfully verified.

[In] Int[(c + d*xx) 4*Cosh[a + b*x],x]

[Out] (-24*%d"3*(c + d*x)*Cosh[a + b*x])/b"4 - (4xd*(c + d*x) " 3*Cosh[a + b*x])/b"2
+ (24%d"4%*Sinh[a + b*x])/b~5 + (12%d"2*(c + d*x) " 2*Sinh[a + b*x])/b~3 + ((
c + d*xx)~4xSinh[a + b*x])/b

Rule 3296

Int[((c_.) + (@_)*(x_))"(m_.)*sin[(e_.) + (£f_.)*(x_)], x_Symbol] :> -Simp[
((c + d*x) "m*Cos[e + f*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x) " (m - 1)*Cos[
e + f*xx], x], x] /; FreeQ[{c, 4, e, f}, x] && GtQ[m, 0]

Rule 2637
Int[sin[Pi/2 + (c_.) + (d_.)*(x_)], x_Symbol] :> Simp[Sin[c + d*x]/d, x] /;

FreeQ[{c, d}, x]

Rubi steps
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4ginh 4d +dx)® sinh(a + bx) d
jkc+dxfcoﬁwa+b@dx:(c+dﬂ i?(”+bx)_( ) J(c x);ul(a x) dx
4d(c + dx)® cosh(a + bx)  (c+dx)*sinh(a +bx)  (1242) [(c + dx)? cosh(a + bx) dx
b2 b b2
4d(c + dx)3 cosh(a + bx)  12d?(c + dx)?sinh(a + bx)  (c + dx)*sinh(a + bx) (2461:
= — + + —
b2 b3 b
24d3(c + dx) cosh(a + bx)  4d(c + dx)? cosh(a + bx)  12d%(c + dx)?sinh(a + bx)  (
= — —_ + + -
b* b2 b3
24d3(c + dx) cosh(a + bx)  4d(c + dx)? cosh(a + bx)  24d*sinh(a + bx) 12d%(c +
- b4 - b2 + b5 +

Mathematica [A] time = 0.302795, size = 76, normalized size = 0.84

sinh(a + bx) (126%d2(c + dx)? + b*(c + dx)* + 24d*) - 4bd(c + dx) cosh(a + bx) (b(c + dx)? + 642)
bS

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)~4*Cosh[a + bxx],x]

[Out] (-4*xbxd*x(c + d*x)*x(6*d"2 + b~ 2%(c + d*x) 2)*Coshl[a + bxx] + (24*xd~4 + 12xb~
2%xd"2x(c + d*x)"2 + b~4*x(c + d*xx)"4)*Sinh[a + b*x])/b”5

Maple [B] time = 0.013, size = 547, normalized size = 6.

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) “4*xcosh(b*x+a),x)

[Out] 1/b*x(-4/b"4*xd~4*ax*x((b*x+a) 3*sinh (b*x+a)-3*(bxx+a) “2xcosh(b*x+a)+6* (b*xx+a) *
sinh(b*x+a)-6*cosh(b*x+a) )+4/b~3*%d " 3*xc* ((b*x+a) "3*xsinh (b*xx+a)-3* (b*x+a) ~2*c
osh(b*x+a)+6* (b*x+a)*sinh (b*x+a)-6*cosh(b*x+a) ) +6/b"4*xd~4*a~2* ((b*x+a) "2*si
nh (bxx+a) -2 (b*x+a) *cosh (b*x+a) +2*sinh (bxx+a) ) +6/b~2*d~2*xc~2*x ((b*x+a) “2*sin
h(b*x+a)-2* (b*x+a) *cosh (b*x+a) +2*sinh (b*x+a) ) -4/b~4*d"4*a"3* ((b*x+a) *sinh (b
*x+a)-cosh(b*x+a) ) +4/bxd*xc”3* ((b*x+a) *sinh (b*x+a) -cosh (b*x+a))-4/b~3*d"3*a”
3*xc*ksinh (b*x+a)+1/b~4*d"4* ((b*x+a) “4*sinh (b*x+a)-4* (b*x+a) "3*cosh(b*x+a)+12
* (b*x+a) "2*sinh (b*x+a)-24* (b*x+a) *cosh (b*x+a) +24*sinh (b*x+a) ) +1/b"4*d"4*a"4
*sinh (b*x+a)-12/b~3*%d " 3*axc* ((b*x+a) “2*xsinh (b*x+a) -2 (b*x+a) *cosh (b*x+a) +2*
sinh(b*x+a))+12/b"3*d"3*a~2xc* ((b*x+a) *sinh (b*x+a) -cosh(b*x+a))-12/b~2*d~ 2%
axc”2x ((b*x+a)*sinh (b*x+a)-cosh(b*x+a) ) +6/b"2xd"2*xa~2*c” 2*xsinh (b*x+a)-4/b*d
*axc~3*sinh (b*x+a)+c 4*xsinh (b*xx+a))

Maxima [B] time = 1.24141, size = 440, normalized size = 4.84

26 b2 2b B2 b |

e+ D (hyet — e7)3de®)  che-bra) D (bx +1)3detr0) 3 (bzxze” - 2bxe” + Zea)czdze(b") 3 (b2x2 +2bx
-~ - +

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((d*x+c) 4*cosh(b*x+a),x, algorithm="maxima")

[Out] 1/2*%c”4xe” (b*x + a)/b + 2x(b*x*e~a - e~a)*c 3xd*e” (b*x)/b"2 - 1/2xc"4*xe”(-b
*x — a)/b - 2*x(b*x + 1)*c”3xd*e”(-b*x - a)/b"2 + 3*(b"2*xx"2*xe"a - 2¥b*x*e”a

+ 2*%e"a)*c"2xd"2xe” (b*x) /b"3 - 3k (b72*x"2 + 2xbxx + 2)*c”2*%d"2*e” (-b*x - a

)/b"3 + 2x(b"3*x"3%e”a - 3xb"2*x"2%e”a + 6xb*xke”a - 6%e”a)*c*d"3xe” (b*x)/b

4 - 2%(b73*x73 + 3*bT2*xx"2 + 6*b*x + 6)*c*kd"3*e”(-b*x - a)/b"4 + 1/2%(b"4x*
x"4xe"a — 4x%b"3xx"3*e"a + 12*¥b"2*x"2%e"a — 24*bxx*e”a + 24*e”a)*d"4x*xe” (b*xx)

/D75 = 1/2%(b74*x"4 + 4*b~3%x"3 + 12%b72%x"2 + 24*b*x + 24)*d"4*e” (-b*x - a

)/b75

Fricas [A] time = 1.71952, size = 351, normalized size = 3.86

4 (Pd4x® + 303cd®x? + b3cd + 6 bed® + 3 (b3c2d? + 2bd*)x) cosh (bx + a) — (b*d*x? + 4 bted®x® + bict + 12 b2%c2d
b5

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 4xcosh(b*x+a),x, algorithm="fricas")

[Out] -(4*(b~3*%d"4*x"3 + 3*b~3*c*d"3*x"2 + b7"3*c"3*d + 6*b*c*d~3 + 3*(b~3*c~2*xd"2
+ 2xb*xd"4)*x)*cosh(b*x + a) - (b"4*d"4*x"4 + 4*b~4*c*d"3*x"3 + b 4*c™4 + 1
2%b7"2xc72xd"2 + 24*xd74 + 6% (b7T4*xcT2xd"2 + 2%xb72%d"4)*x"2 + 4% (b"4*c”3*xd + 6
*b"2%c*d"3) *x) *sinh(b*x + a))/b~5

Sympy [A] time = 3.25041, size = 311, normalized size = 3.42

c*sinh (a+bx)  4c3dxsinh (a+bx) 6c2d2x? sinh (a+bx)  4cd3x3sinh (a+bx)  d*x*sinh (a+bx)  4c3d cosh (a+bx) _ 12c2d%x cosh (a+bx) )
b b b b b b2 b2

4.5
(c4x +203dx? + 2¢%d?x3 + cd3x* + de) cosh (a)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**4*cosh(b*x+a),x)

[Out] Piecewise((c**4xsinh(a + b*x)/b + 4*xcx*3*xd*x*sinh(a + b*x)/b + 6Gkckkkd**2%
x*x*x2*¥sinh(a + b*x)/b + 4*ckxd**3*x**3*sinh(a + b*x)/b + d¥*d*xx**4*sinh(a + b

*x) /b - 4*xck*k3*kd*xcosh(a + bxx)/b**2 - 12*c*k*2kd**2*xx*kcosh(a + bxx)/b**x2 - 1
2%xckd**x3*kxkk2kcosh(a + bxx)/b**2 - 4*xd**4*xx*k*3*kcosh(a + bxx)/b**2 + 12%c**2
*d**x2*sinh(a + b*x)/b**3 + 24xc*d**3*x*sinh(a + b*x)/b**3 + 12%d**4*x**2*si

nh(a + b*x)/b**3 - 24*c*d**3*cosh(a + b*x)/b*x*x4 - 24xd**4*x*cosh(a + b*x)/b

*x4 + 24*d**4xsinh(a + bxx)/b**5, Ne(b, 0)), ((cxxd*xx + 2%c*x*x3xd*x*k*2 + 2%C
*kkdkk 2k Xk k3 + ckd**k3kx*xx4 + d¥*4*x**5/5)*cosh(a), True))

Giac [B] time = 1.45578, size = 437, normalized size = 4.8

(b4d4x4 + 4b%edx® + 6 bA2d%x% — 413d*3 + 4b4c3dx — 12 b3cd®x? + bAc* — 12 b3c2d%x + 12 b%d*x% — 413c3d + 24 b
255

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 4xcosh(b*x+a),x, algorithm="giac")
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[Out] 1/2*%(b~4*d"4xx"4 + 4%b~4*xc*d"3*x"3 + 6*xb~4*xc™2%d"2*x"2 - 4*b~3*d"4*x"3 + 4%
b74xc”™3xd*x - 12*%b73*c*d"3*x"2 + b7T4*xcT4 - 12%xD73*%cT2*%d"2%x + 12%xb72*xd"4*x”

2 — 4xb73%c73*%d + 24%b72*ckd"3*x + 12*%b72%xcT2xd"2 - 24*xbxd"4xx - 24*xbxcxd”3

+ 24*xd"4)*e" (b*x + a)/b"5 - 1/2*(b74*d"4*x"4 + 4*b~4*c*d"3*x"3 + 6xb"4*xc”2
*d"2%x72 + 4xb73*%d74*x73 + 4xbT4*kcT3*kd*x + 12*%b73%ckd"3*%x72 + bT4*c”™4 + 12%
b~3*xcT2xd"2*x + 12%b"2%d"4*x"2 + 4*xb"3*c”3%d + 24%b"2%ckd"3*x + 12*b"2xc”2%

d"2 + 24xb*d~4*x + 24xbxc*d”3 + 24*d"4)*e”(-b*x - a)/b”5
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3.2 f (c + dx)? cosh(a + bx) dx

Optimal. Leaf size=70

6d%(c + dx)sinh(a + bx)  3d(c + dx)? cosh(a + bx)  6d° cosh(a + bx) . (c + dx)® sinh(a + bx)
b3 - b2 - b* b

[Out] (-6%d"3*Cosh[a + bxx])/b"4 - (3*d*(c + dxx) 2*Coshl[a + b*x])/b"2 + (6xd"2%(
c + d*x)*Sinh[a + b*x])/b~3 + ((c + d*x)~3*Sinh[a + b*x])/b

Rubi [A] time = 0.0789896, antiderivative size = 70, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 4, number of rules used = 2, integrand size = 14, e -

0.143, Rules used = {3296, 2638}

integrand size

6d%(c + dx)sinh(a + bx)  3d(c + dx)? cosh(a + bx)  6d° cosh(a + bx)  (c + dx)®sinh(a + bx)
P ) P2 ) A " b

Antiderivative was successfully verified.

[In] Int[(c + d*xx)~3*Cosh[a + b*x],x]

[Out] (-6*d~3*Cosh[a + b*x])/b~4 - (3*d*(c + d*x) " 2*xCosh[a + b*x])/b"2 + (6*xd"~2x%(
c + d*x)*Sinh[a + b*x])/b"3 + ((c + d*x) " 3*Sinh[a + b*x])/b

Rule 3296

Int[(C(c_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> -Simp[
((c + d*x) "m*Cos[e + fxx])/f, x] + Dist[(d*m)/f, Int[(c + d*x)"(m - 1)*Cos|[
e + f*xx], x], x] /; FreeQ[{c, d, e, f}, x] && GtQ[m, 0]

Rule 2638

Int[sin[(c_.) + (d_.)*(x_)], x_Symbol] :> -Simp[Cos[c + d*x]/d, x] /; FreeQ
[{c, d}, xI]

Rubi steps
f (¢ + dn)P cosh(a + bx) dx = (c + dx)® sinh(a + bx) _(3d) [(c +dx)? sinh(a + bx) dx
- b b
3d(c + dx)? cosh(a + bx)  (c+dx)Psinh(a+bx)  (642) [(c +dx) cosh(a + bx) dx
= - + +
b? b b?
3d(c + dx)? cosh(a + bx)  6d*(c + dx)sinh(a + bx)  (c + dx)’ sinh(a + bx) (601:
6d° cosh(a + bx)  3d(c + dx)? cosh(a + bx)  6d%(c + dx)sinh(a + bx)  (c + dx)3
T ) 2 * 2 ’

Mathematica [A] time = 0.193341, size = 61, normalized size = 0.87

b(c + dx) sinh(a + bx) (b?(c + dx)? + 642) - 3d cosh(a + bx) (b*(c + dx)? + 242)
b4

Antiderivative was successfully verified.
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[In] Integrate[(c + d*x)~3*Cosh[a + b*x],x]

[Out] (-3%d*(2*%d"2 + b~ 2x(c + d*x) " 2)*Cosh[a + b*x] + b*x(c + d*xx)*(6%d"2 + b~ 2x(c
+ d*xx)~2)*Sinh[a + b*x])/b"4

Maple [B] time = 0.006, size = 308, normalized size = 4.4

1 (d® ((bx + a)’ sinh (bx + @) — 3 (bx + a)” cosh (bx + a) + 6 (bx + a) sinh (bx + a) — 6 cosh (bx + a)) N ((ox + 2

b b3

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) 3*cosh(b*x+a),x)

[Out] 1/b*(1/b73*d"3* ((b*x+a) “3*sinh (bxx+a)-3* (b*x+a) “2*cosh (b*x+a)+6* (bxx+a) *sin
h(b*x+a)-6*cosh(b*x+a))-3/b~3*%d " 3*ax ((b*x+a) "2*sinh (b*x+a)-2* (b*x+a)*cosh(b
*x+a)+2*sinh (b*x+a) ) +3/b~2*xd " 2*xc* ((b*xx+a) ~"2*xsinh (b*x+a) -2 (b*x+a) *cosh (b*x+
a)+2*xsinh (b*x+a))+3/b " 3xd~3*a”~2* ((b*x+a) *sinh (b*x+a)-cosh(b*x+a))-6/b"2xd"2

*axc* ((b*x+a)*sinh (b*x+a)-cosh(b*x+a))+3/b*d*c~2* ((b*x+a)*sinh (b*x+a)-cosh(
b*x+a))-1/b~3*d"3*a~3*sinh (b*x+a)+3/b~2*xd"2*a”~2*c*sinh (b*x+a)-3/bxd*a*xc™2x*s

inh (b*x+a)+c~3*sinh (b*x+a))

Maxima [B] time = 1.28895, size = 300, normalized size = 4.29

Bel+a) 3 (hxet — e7)2de®)  B3e-br0) 3 (bx +1)cRdetr0) 3 (bzxze” - 2bxe” + Ze‘z)cdze(bx) 3 (bzx2 +2bx -

26 252 Y 252 * 213 20

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 3*cosh(b*x+a),x, algorithm="maxima")

[Out] 1/2*%c”3*e”(b*x + a)/b + 3/2*%(b*x*e”a — e"a)*c 2*xd*xe” (b*x)/b"2 — 1/2%c”3%e”(
-b*x - a)/b - 3/2x(b*x + 1)*c”2*d*e” (-b*x - a)/b"2 + 3/2*%(b"2*x"2%e"a - 2*b
xx*ke~a + 2xe”a)*xckxd"2xe” (b*x) /b~3 - 3/2%(b72%x72 + 2xb*x + 2)xc*xd"2*xe” (-b*x

- a)/b"3 + 1/2%(b"3*%x"3*e"a - 3*%b"2*x"2%e"a + 6*b*x*e”a - 6%e”a)*d"3*xe” (b*
x)/b74 - 1/2x(b"3%x"3 + 3*b”2*x"2 + 6*xb*x + 6)*d"3*%e”(-b*x - a)/b"4

Fricas [A] time = 1.9787, size = 232, normalized size = 3.31

3 (222 + 2 Pcdx + bc2d + 2d%) cosh (bx + a) — (b3 + 3b3cd?x? + B3¢ + 6 bed? + 3 (b3c2d + 2 bd®)x) sinh (bx
b4

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) ~3*cosh(b*x+a),x, algorithm="fricas")

[Out] -(3*x(b"2*%d"3*x"2 + 2*b~2*xc*d"2*x + b~ 2*xc™2*xd + 2*d~3)*cosh(b*x + a) - (b~3x*
d"3%x"3 + 3%b73%ckd"2%x"2 + b73%c”3 + 6*xbkckd”2 + 3*%(b"3*%c"2xd + 2%b*d"3)*x
Y*sinh(b*x + a))/b~4
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Sympy [A] time = 1.56374, size = 202, normalized size = 2.89

Asinh (a+bx)  3c?dxsinh (a+bx) 3cd?x? sinh (a+bx)  d3x3 sinh (a+bx) _ 3c2d cosh (a+bx) _ 6cd?x cosh (a+bx) _ 3d3x2 cosh (a+bx) + 6
b b b2 b2 b2

b
3c2dx? Bt
(c3x e+ cd?x® + — | cosh (@)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**3*cosh(b*x+a),x)

[Out] Piecewise((c**3*xsinh(a + b*x)/b + 3*xckx*x2xd*x*sinh(a + b*x)/b + 3kckdrkkkxkk
2xgsinh(a + b*x)/b + d**3xx*x3%gsinh(a + b*x)/b - 3*cx*2xdxcosh(a + b*x)/b**2

- 6*xckdx*k2*xx*kcosh(a + bxx)/b**2 — 3*xd**3*x*k*k2kcosh(a + bxx)/b**2 + G*ckxd**
2*¥sinh(a + b*x)/b**3 + 6xd**3*x*sinh(a + b*x)/b**3 — 6xd**3*cosh(a + b*x)/b

x4, Ne(b, 0)), ((ckx*3*x + 3kck*2+xd*x**2/2 + cxd**2xx**3 + d*x*3*x**4/4)*cos

h(a), True))

Giac [B] time = 1.39043, size = 275, normalized size = 3.93

(B2 + 31Pcd?x? + 3B3c2dx — 3D2dx? + B3¢ — 6 BPcd?x — 3b2c2d + 6 bd®x + 6 bed? — 6.d°)e®+0)  (bPd®x® + 3L
20" -

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) ~3*cosh(b*x+a),x, algorithm="giac")

[Out] 1/2*%(b~3*%d"3%x"3 + 3*b " 3*xc*kd"2*x"2 + 3*b"3*kc™2*d*x — 3*b"2*%d"3*x"2 + b~ 3%c”
3 — 6%b72%xc*xd"2*%x - 3*b"2%c”2%d + 6xb*d"3*x + 6*bxckxd"2 - 6*%d"3)*e” (b*x + a
)/b74 - 1/2%(b"3*%dA"3*x"3 + 3*b"3xc*xd"2*x"2 + 3*b " 3*kc"2*kd*x + 3*¥b"2%d"3*x"2

+ b73*%c”3 + 6%b72xckd"2*x + 3*b72%c”2%d + 6*b*d"3*x + 6*bkc*d”2 + 6%d"3)*e”

(-bxx - a)/b"4
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3.3 f (c + dx)? cosh(a + bx) dx

Optimal. Leaf size=49

2d(c + dx)cosh(a + bx)  2d?sinh(a + bx)  (c + dx)?sinh(a + bx)
) P2 " B " b

[Out] (-2*d*(c + d*x)*Cosh[a + b*x])/b"2 + (2*d"2*Sinh[a + b*x])/b"3 + ((c + d*xx)
~2%Sinh[a + b*x])/b

Rubi [A] time = 0.0468619, antiderivative size = 49, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 3, number of rules used = 2, integrand size = 14, e o e

0.143, Rules used = {3296, 2637}

integrand size

2d(c + dx) cosh(a + bx)  2d?sinh(a + bx)  (c + dx)?sinh(a + bx)
) P2 " B " b

Antiderivative was successfully verified.

[In] Int[(c + d*xx) " 2xCosh[a + b*x],x]

[Out] (-2*%d*(c + d*x)*Cosh[a + b*x])/b"2 + (2*%d~2*Sinh[a + b*x])/b"3 + ((c + d*x)
~2%Sinh[a + b*x])/b

Rule 3296

Int[(C(c_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> -Simp[
((c + d*x) "m*Cos[e + fxx])/f, x] + Dist[(d*m)/f, Int[(c + d*x)"(m - 1)*Cos|[
e + f*xx], x], x] /; FreeQ[{c, d, e, f}, x] && GtQ[m, 0]

Rule 2637

Int[sin[Pi/2 + (c_.) + (d_.)*(x_)], x_Symbol] :> Simp[Sin[c + d*x]/d, x] /;
FreeQ[{c, 4}, x]

Rubi steps
f (c + dx)? cosh(a + bx) dx = (c + dx)?sinh(a + bx) ~ (2d) f (c + dx) sinh(a + bx) dx
- b b
2d(c +dx) cosh(a + bx) (¢ +dx)?sinh(a +bx)  (242) [ cosh(a + bx) dx
b? b b2
2d(c + dx) cosh(a + bx)  2d?sinh(a + bx)  (c + dx)?sinh(a + bx)
= - 2 + 3 + 7

Mathematica [A] time = 0.139609, size = 44, normalized size = 0.9

sinh(a + bx) (bz(c +dx)? + 2d2) — 2bd(c + dx) cosh(a + bx)
b3

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)~2*Cosh[a + b*x],x]
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[Out] (-2*bxd*x(c + d*x)*Cosh[a + b*x] + (2*xd"2 + b™2*(c + d*x)~2)*Sinh[a + b*x])/
b~3

Maple [B] time = 0.007, size = 147, normalized size = 3.

1 (d? ((bx + a)2 sinh (bx + a) — 2 (bx + a) cosh (bx + a) + 2 sinh (bx + a)) X ad? ((bx + a) sinh (bx + a) — cosh (bx
b b2 - b2

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) 2*cosh(b*x+a),x)

[Out] 1/b*x(1/b~2*d"2*((bxx+a) " 2*sinh(b*x+a)-2* (b*x+a)*cosh(b*x+a)+2*sinh(b*x+a))-
2/b"2xd"2*xax* ((b*x+a)*sinh (b*x+a)-cosh(b*x+a))+2/bxd*c* ((bxx+a) *sinh (b*x+a) -
cosh(b*x+a) )+1/b"2*%d"2*xa"~2*sinh (b*x+a)-2/b*d*a*xc*sinh (b*x+a)+c”2*sinh (b*x+a

)

Maxima [B] time = 1.19404, size = 182, normalized size = 3.71

e+ (b — ef)ede®) 200 (by +1)edelhD (DPae” — 2bxe” + 26 )d2e®) (b2 + 2bx + 2)d2e
+ - - +
2b b2 2b b2 253 253

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2xcosh(b*x+a),x, algorithm="maxima"

[Out] 1/2*xc”2xe”(b*x + a)/b + (b*x*e"a - e~a)*ckdxe” (b*x)/b"2 - 1/2xc”2%e” (-b*x -
a)/b - (b*xx + 1)*cxd*e” (-b*xx - a)/b"2 + 1/2x%(b"2%x"2%e"a — 2xbxx*e"a + 2%e
~a)*d"2%e” (b*x) /b~3 - 1/2%(b"2*%x"2 + 2%b*xx + 2)*d"2*%e”(-b*x - a)/b"3

Fricas [A] time = 1.90595, size = 140, normalized size = 2.86

2 (bd2x + bed) cosh (bx + a) — (bd?x2 + 2 bPcdx + b2 + 2 d2) sinh (bx + a)
b3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2xcosh(b*x+a),x, algorithm="fricas")

[Out] -(2%(b*d~2*%x + b*cxd)*cosh(b*x + a) — (b72%d"2*x"2 + 2%b " 2xc*kd*x + b~ 2%c”2
+ 2%d~2)*sinh(b*x + a))/b"3

Sympy [A] time = 0.753647, size = 112, normalized size = 2.29

2 sinh (a+bx) 2cdx sinh (a+bx) + d2x2 sinbh (a+bx) _ 2cdcosb};(a+bx) _ 2d2xcozil (a+bx) + 242 sinlg(a+bx) forb # 0

2 2 d2x3 .
cex + cdx” + - cosh (a) otherwise

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((d*x+c)**2xcosh(b*x+a),x)

[Out] Piecewise((c*x*2xsinh(a + b*x)/b + 2%cxd*x*sinh(a + b*x)/b + d*x*2xx**2*sinh (
a + b*x)/b - 2%cxd*cosh(a + b*x)/b**x2 — 2xd**x2*x*xcosh(a + b*x)/b**2 + 2xdx*x
2*%sinh(a + b*x)/b**3, Ne(b, 0)), ((c**2*x + ckxd*x**2 + d*x*x2*x**3/3)*cosh(a)

, True))

Giac [B] time = 1.31982, size = 151, normalized size = 3.08

(b2d2x2 + 2 bPcdx + b2? — 2 bd?x — 2bed + 2 dz)e(b““) (b2d2x2 +2b2cdx + b2 + 2 bd%x + 2bed + 2 dZ)e(-bx-a>
253 B 253

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2xcosh(b*x+a),x, algorithm="giac")

[Out] 1/2%(b"2%d"2*x"2 + 2%b~2%c*d*xx + b™2%c”2 - 2%b*xd~2*%x — 2%bxcxd + 2*d~2)*e”(
bxx + a)/b"3 - 1/2%x(b72%d"2*x"2 + 2%b"2kckd*xx + bT2%c”2 + 2%bxd"2%x + 2*bx*c
*d + 2*%d"2)*e”~(-b*x - a)/b"3
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3.4 f (c + dx) cosh(a + bx) dx

Optimal. Leaf size=28

(c + dx)sinh(a + bx)  dcosh(a + bx)
b - b2

[Out] -((d*Cosh[a + b*x])/b"2) + ((c + d*x)*Sinh[a + b*x])/b

Rubi [A] time = 0.0195894, antiderivative size = 28, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 12, e =

0.167, Rules used = {3296, 2638}

integrand size

(c + dx)sinh(a + bx)  dcosh(a + bx)
b - b2

Antiderivative was successfully verified.

[In] Int[(c + d*xx)*Coshl[a + b*x],x]
[Out] -((d*Coshl[a + b*x])/b"2) + ((c + d*x)*Sinh[a + b*x])/b

Rule 3296

Int[((c_.) + (d_)*(x_))"(m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> -Simp[
((c + d*x) "m*Cos[e + f*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)"(m - 1)*Cos[
e + f*x], x], x] /; FreeQl{c, d, e, f}, x] && GtQ[m, O]

Rule 2638
Int[sin[(c_.) + (d_.)*(x_)], x_Symbol] :> -Simp[Cos[c + d*x]/d, x] /; FreeQ

[{c, d}, x]

Rubi steps

f (¢ + dn) cosh(a + by dx = EFF0sinb@+ b0 d J sinh(a+ bv) dx
- b b
dcosh(a + bx) (c+ dx)sinh(a + bx)
ST b

Mathematica [A] time = 0.0527064, size = 27, normalized size = 0.96

b(c + dx) sinh(a + bx) — d cosh(a + bx)
b2

Antiderivative was successfully verified.

[In] Integratel[(c + d*x)*Cosh[a + b*x],x]

[Out] (-(d*Coshl[a + b*x]) + bx(c + d*xx)*Sinh[a + b*x])/b~2
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Maple [A] time = 0.007, size = 53, normalized size = 1.9

% (d ((bx + a) sinh (bx Z a) — cosh (bx + a))  dasinh b(bx +a) + csinh (bx + a))

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)*cosh(b*x+a),x)

[Out] 1/b*x(1/b*d*((b*x+a)*sinh(b*x+a)-cosh(b*x+a))-1/b*d*a*sinh(b*x+a)+c*sinh(b*x

+a))

Maxima [B] time = 1.10975, size = 92, normalized size = 3.29

cetx+a)  (pxe? — e)de®Y)  cel=bx=a)  (hyx + 1)de(-bx-a)
+ —_ —_
2b 2b? 2b 2bh?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*cosh(b*x+a),x, algorithm="maxima")
g g

[Out] 1/2*xcxe”(b*xx + a)/b + 1/2x(bxx*e”a - e"a)*d*xe” (b*x)/b"2 - 1/2xc*e”(-b*x - a
)/b — 1/2%(bxx + 1)*d*e” (-b*x - a)/b"2

Fricas [A] time = 1.7661, size = 73, normalized size = 2.61

d cosh (bx + a) — (bdx + bc) sinh (bx + a)
_ m

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*cosh(b*x+a),x, algorithm="fricas")

[Out] -(d*cosh(b*x + a) - (b*d*x + b*c)*sinh(b*x + a))/b"2

Sympy [A] time = 0.275544, size = 46, normalized size = 1.64

b b2

csinh (a+bx) + dx sinh (a+bx) _ d cosh (a+bx) forb £ 0
dx? .
X+ —- cosh (a) otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*cosh(b*x+a),x)

[Out] Piecewise((c*sinh(a + b*x)/b + d*x*sinh(a + b*x)/b - dxcosh(a + b*xx)/b*x*x2,
Ne(b, 0)), ((cxx + d*xx**x2/2)*cosh(a), True))

Giac [A] time = 1.26977, size = 62, normalized size = 2.21

(bdx + be = d)e® ) (bx + b + d)eH~)
2b? 7 b2
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*cosh(b*x+a),x, algorithm="giac")

[Out] 1/2*(b*d*x + bxc — d)*e”(b*x + a)/b~2 - 1/2x(b*d*x + bxc + d)*e”~(-b*x - a)/
b™2
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35 fwdx

c+dx
Optimal. Leaf size=51
be . [ bc . be . [ bc
cosh (a - E) Chi (E + bx) sinh (a - E) Shi (E + bx)

d * d

[Out] (Cosh[a - (b*c)/d]*CoshIntegral[(bxc)/d + b*x])/d + (Sinh[a - (b*c)/d]*Sinh
Integral [(bxc)/d + b*x])/d

Rubi [A] time = 0.100972, antiderivative size = 51, normalized size of antiderivative

. . ber of rul
1., number of steps used = 3, number of rules used = 3, integrand size = 14, e .

integrand size
0.214, Rules used = {3303, 3298, 3301}

cosh (a - %) Chi (% + bx) sinh (a - %) Shi (% + bx)
d * d

Antiderivative was successfully verified.

[In] Int[Cosh[a + b*x]/(c + d*x),x]

[Out] (Cosh[a - (b*c)/d]*CoshIntegral[(b*c)/d + b*x])/d + (Sinh[a - (b*c)/d]*Sinh
Integral[(bxc)/d + b*x])/d

Rule 3303

Int[sin[(e_.) + (£_.)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Dist[Cos[(d*
e - cxf)/d]l, Int[Sin[(cxf)/d + f*x]/(c + d*x), x], x] + Dist[Sin[(d*e - cx*f
)/d]l, Int[Cos[(c*f)/d + f*x]/(c + d*x), x], x] /; FreeQl{c, d, e, £}, x] &&
NeQ[d*e - cx*f, 0]

Rule 3298

Int[sin[(e_.) + (Complex[0, fz_ ])*(f_.)*x(x_)]1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[(I*SinhIntegral [(c*xf*fz)/d + fxfz*x])/d, x] /; FreeQ[{c, d, e, £
, Tz}, x] && EqQ[d*e - cxf*xfzxI, 0]

Rule 3301

Int[sinl[(e_.) + (Complex[0, fz 1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[CoshIntegral [(c*f*fz)/d + f*xfz*x]/d, x] /; FreeQ[{c, d, e, f, fz
}, x] &% EqQld*(e - Pi/2) - cxf*xfz*xI, 0]

Rubi steps

cosh (E + bx sinh (E + bx)
d d P

cosh(a + bx) B be ) ) be
f c+dx dx—cosh(a—d)f c+dx dx+smh(a—d)f c+dx *
cosh (u - %) Chi (% + bx) sinh (a - %) Shi (% + bx)

= d * d
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Mathematica [A] time = 0.0733416, size = 49, normalized size = 0.96

be . [ bc . be . [ bc
cosh (zz - E) Chi (E + bx) + sinh (a - E) Shi (E + bx)
d

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + bxx]/(c + d*x),x]

[Out] (Cosh[a - (b*c)/d]*CoshIntegral[(bxc)/d + b*x] + Sinh[a - (b*c)/d]*SinhInte
gral[(b*c)/d + b*x])/d

Maple [A] time = 0.024, size = 82, normalized size = 1.6

da—cb

1 _dacb
- ] _
2de Ei (1,bx +a

—da + cb)

|- —e 4 Ei (1,—bx—a— 7

da—cb 1 dach
2d

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*x+a)/(d*x+c),x)

[Out] -1/2/d*exp(-(a*d-b*c)/d)*Ei(1,b*x+a-(a*d-b*c)/d)-1/2/d*exp((axd-b*c)/d)*Ei(
1,-bxx-a-(-a*d+bx*c)/d)

Maxima [A] time = 1.20383, size = 77, normalized size = 1.51

g, () i) (L)

2d 2d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c),x, algorithm="maxima"

[Out] -1/2xe”(-a + bxc/d)*exp_integral e(1l, (d*x + c)*b/d)/d - 1/2*xe”(a - b*c/d)*
exp_integral_e(1l, -(d*x + c)*b/d)/d

Fricas [A] time = 1.71604, size = 193, normalized size = 3.78

. [ bdx+bc . bdx+bc bc—ad . [ bdx+bc . bdx+bc . bc—ad
(El( y )+E1(— y ))cosh(— y )+(E1( y )—El(— y ))smh(— d)

2d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c),x, algorithm="fricas")

[Out] 1/2*x((Ei((b*d*x + b*c)/d) + Ei(-(b*d*x + b*c)/d))*cosh(-(bxc - axd)/d) + (E
i((b*d*x + b*c)/d) - Ei(-(b*d*x + bxc)/d))*sinh(-(b*c - axd)/d))/d




Sympy [F] time = 0., size = 0, normalized size = 0.

f cosh (a + bx) i

c+dx
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c),x)

[Out] Integral(cosh(a + bx*x)/(c + d*x), x)
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Giac [A] time = 1.21778, size = 76, normalized size = 1.49

i () {F) 1 i (e o)

2d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c),x, algorithm="giac")

[Out] 1/2*%(Ei((bxd*x + bxc)/d)*e”(a — bxc/d) + Ei(—(b*d*x + b*xc)/d)*e~(-a + bxc/d

))/d
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36 fw dx

(c+dx)?

Optimal. Leaf size=71

bsinh (a - %) Chi (%C + bx) . b cosh (a - %) Shi (% + bx) cosh(a + bx)

a2 d2 d(c + dx)

[Out] -(Cosh[a + b*x]/(d*x(c + d*x))) + (b*CoshIntegral[(bxc)/d + b*x]*Sinh[a - (b
xc)/d])/d"2 + (bxCosh[a - (b*c)/d]*SinhIntegral[(b*c)/d + bx*x])/d"2

Rubi [A] time = 0.118507, antiderivative size = 71, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 4, number of rules used = 4, integrand size = 14, e .

integrand size
0.286, Rules used = {3297, 3303, 3298, 3301}

bsinh (a - lg) Chi (% + bx) . b cosh (a - %) Shi (% + bx) cosh(a + bx)

42 £ d(c + dx)

Antiderivative was successfully verified.

[In] Int[Cosh[a + b*x]/(c + d*x)~2,x]

[Out] -(Cosh[a + b*x]/(d*x(c + d*x))) + (b*CoshIntegral[(bxc)/d + b*x]*Sinh[a - (b
xc)/d])/d"2 + (bxCosh[a - (b*c)/d]*SinhIntegral[(b*c)/d + bx*x])/d"2

Rule 3297

Int[((c_.) + (d_)*(x_))"(m_)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> Simp[((
c + d*x)"(m + 1)*Sinfe + f*xx])/(d*x(m + 1)), x] - Dist[f/(d*(m + 1)), Int[(c
+ d*x)"(m + 1)*Cos[e + f*x], x], x] /; FreeQl{c, d, e, £}, x] &% LtQ[m, -1
]

Rule 3303

Int[sin[(e_.) + (£_)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Dist[Cos[(d*
e - cxf)/d], Int[Sin[(c*f)/d + f*x]/(c + d*x), x], x] + Dist[Sin[(d*e - c*f
)/d]l, Int[Cos[(c*f)/d + fxx]/(c + d*x), x], x] /; FreeQl{c, d, e, f}, x] &&
NeQ[d*xe - cx*f, 0]

Rule 3298

Int[sin[(e_.) + (Complex[0, fz 1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[(I*SinhIntegral [(c*f*fz)/d + fxfz*x])/d, x] /; FreeQ[{c, d, e, £
, Tz}, x] && EqQ[d*e - cxfxfzxI, 0]

Rule 3301

Int[sin[(e_.) + (Complex[0, fz_1)*(f_.)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[CoshIntegral[(c*f*fz)/d + fxfzxx]/d, x] /; FreeQl[{c, d, e, f, fz
}, x] &% EqQld*(e - Pi/2) - cxf*xfz*xI, 0]

Rubi steps
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inh(a+bx
cosh(a + bx) = _cosh(a + bx) bf - c-e(—d: ) dx
Cc+do? T T T dc+dv) d
be smh( +bx) ) be cosh( +bx)
_COSh(ﬂ + bx) (b cosh (ﬂ N E)) f c+dx dx + (b sinh (a B E)) f c+dx dx
d(c + dx) d d
cosh(a + bx) bChi ( + bx) sinh (a - %) b cosh (a - —) Shi ( + bx)
T T T dc+dn 72 " 2

Mathematica [A] time = 0.243469, size = 65, normalized size = 0.92

bsinh (a - %) Chi (b (2 + x)) + bcosh (a - %) Shi (b(§ + x)) - W
2

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x]/(c + d*x)~2,x]

[Out] (-((d*Coshl[a + b*x])/(c + d*x)) + b*CoshIntegral[b*(c/d + x)]*Sinh[a - (b*c
)/d] + bxCosh[a - (b*c)/d]*SinhIntegral[bx(c/d + x)])/d"2

Maple [A] time = 0.033, size = 133, normalized size = 1.9

be—bx—a
2d(dx+cb) 28

—da + cb
d

T aa
7 Y7 —+bx) —ﬁe d Ei(l,—bx—a—

da—cb _ bx+a
e_TEi(l,bx+a—du Cb) be (C;

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*x+a)/(d*x+c)"2,x)

[Out] -1/2%bxexp(-b*x-a)/d/(b*d*x+b*c)+1/2xb/d~2*xexp (- (a*d-b*c)/d)*Ei (1,b*x+a-(ax*
d-bx*c)/d)-1/2%b/d"2*exp (b*x+a) / (b*xc/d+b*x) -1/2%b/d"2*exp ((a*d-bxc) /d) *Ei (1,
-bxx-a- (-a*d+b*c)/d)

Maxima [A] time = 1.35875, size = 109, normalized size = 1.54

[P ey
d - d

_ cosh (bx + a)
2d (dx +c)d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c)~2,x, algorithm="maxima")

[Out] 1/2*b*(e”(-a + b*c/d)*exp_integral e(l, (d*x + c)*b/d)/d - e~ (a - bxc/d)*ex
p_integral e(l, -(d*x + c)*b/d)/d)/d - cosh(b*x + a)/((d*x + c)*d)
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Fricas [B] time = 1.76942, size = 316, normalized size = 4.45

2d cosh (bx + a) - ((bdx + bO)Ei (bd"d”’c) _ (bdx + bo)Ei (—b‘”‘;bc)) cosh (—"C;”d) _ ((bdx + bO)Ei (bd"d”’c) + (bdx -
- 2 (d3x + cd2)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c)~2,x, algorithm="fricas")

[Out] -1/2*(2xd*cosh(b*x + a) - ((bxd*x + b*c)*Ei((b*d*x + bxc)/d) - (bxd*xx + b*c
)*Ei (- (b*d*x + b*c)/d))*cosh(-(bxc - a*xd)/d) - ((bxd*x + bxc)*Ei((b*d*x + b
*c)/d) + (b*d*x + b*xc)*Ei(-(b*d*x + b*c)/d))*sinh(-(bxc - axd)/d))/(d"3%x +

c*d~2)

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c)**2,x)

[Out] Timed out

Giac [B] time = 1.23058, size = 201, normalized size = 2.83

bdxd+bc) e(a—%) _ bdxEi (_ bdxd+bc) e(—a+l§) + beEi (bdx;hc) e(a—%) — beEi (_ bdx;bc) e(—a+%) _ debxta) _ gpl-bx-a
2 (d3x + cd2)

bdxEi (

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c)~2,x, algorithm="giac")

[Out] 1/2*(bxd*x*Ei((b*d*x + bxc)/d)*e~(a - bxc/d) - b*xd*x*Ei(-(b*d*x + bx*xc)/d)*e
“(-a + bxc/d) + bxc*xEi((b*d*x + b*xc)/d)*e”(a - bxc/d) - bxc*Ei(-(b*d*x + bx*
c)/d)*e”(-a + b*xc/d) - d*xe"(bxx + a) - d*e”(-b*x - a))/(d"3*x + c*d~2)
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3.7 [ gy

(c+dx)3

Optimal. Leaf size=104

2 be . [bc 2 . be . [bc
b= cosh (ﬂ - g) Chi (g + bx) . b”sinh (a - E) Shi (E + bx) _ bsinh(a +bx)  cosh(a + bx)

243 243 2d2(c + dx) 2d(c + dx)?

[Out] -Coshl[a + bxx]/(2*d*(c + d*x)~2) + (b~2*Cosh[a - (b*c)/d]*CoshIntegral [(b*c
)/d + bx*x])/(2%d"3) - (b*Sinh[a + bxx])/(2*%d"2*(c + d*x)) + (b~2#Sinh[a - (
bxc)/d]*SinhIntegral [(bxc)/d + b*x])/(2*d"3)

Rubi [A] time = 0.162841, antiderivative size = 104, normalized size of antiderivative

. . ber of rul
1., number of steps used = 5, number of rules used = 4, integrand size = 14, e .

integrand size
0.286, Rules used = {3297, 3303, 3298, 3301}

2 be . [bc o . be . [ bc
b cosh (a h E) Chi (E * bx) N b*sinh (ﬂ B E) Shi (E * bx) bsinh(a + bx)  cosh(a + bx)
53 243 2d2(c + dx) 2d(c + dx)?

Antiderivative was successfully verified.

[In] Int[Cosh[a + b*x]/(c + d*x)~3,x]

[Out] -Coshl[a + bxx]/(2*d*(c + d*x)~2) + (b~2*Cosh[a - (b*c)/d]*CoshIntegral[(b*c
)/d + bxx])/(2%d"3) - (b*Sinh[a + bxx])/(2*%d"2*(c + d*x)) + (b"2#Sinh[a - (
bxc)/d]*SinhIntegral [(b*c)/d + bxx])/(2*d~3)

Rule 3297

Int[((c_.) + (d_)*(x_)) " (m )*sinf[(e_.) + (f_.)*(x_)], x_Symbol] :> Simp[((
c + d*x)"(m + 1)*Sin[e + f*x])/(d*(m + 1)), x] - Dist[f/(d*(m + 1)), Int[(c
+ d*x)"(m + 1)*Cos[e + f*xx], x], x] /; FreeQl[{c, d, e, £}, x] && LtQ[m, -1
]

Rule 3303

Int[sin[Ce_.) + (£_)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Dist[Cos[(d*
e - cxf)/d], Int[Sin[(c*xf)/d + f*x]/(c + d*x), x], x] + Dist[Sin[(d*e - cx*f
)/d]l, Int[Cos[(c*f)/d + f*xx]/(c + d*x), x], x] /; FreeQl{c, d, e, £}, x] &&
NeQ[d*e - cxf, 0]

Rule 3298

Int[sin[(e_.) + (Complex[0, fz ])*(f_.)*x(x_)]1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[(I*SinhIntegral [(c*xf*fz)/d + fxfz*x])/d, x] /; FreeQ[{c, d, e, £
, fz}, x] && EqQ[d*e - cxfxfz*xI, 0]

Rule 3301

Int[sinl[(e_.) + (Complex[0, fz 1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[CoshIntegral [(c*f*fz)/d + f*xfz*x]/d, x] /; FreeQ[{c, d, e, f, fz
}, x] &% EqQ[d*(e - Pi/2) - cxf*xfz*xI, 0]

Rubi steps
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bfsinh(a+bx) dx

cosh(a + bx) cosh(a + bx) N (c+dn)?
—_—ax = -
(c + dx)3 2d(c + dx)? 2d
cosh(a+bx
__cosh@+bx) _bsinha+b) P2 [
2d(c + dx)? 2d%(c + dx) 242
cosh E+bx si
2 be ( d ) 2 . be
__cosh@+by _bsinh(a+bx) (b cosh (“ - E)) J—— . (b sinh (“ - E)) /-
© 2d(c + dx)? 2d%(c + dx) 242 242
2 be . [ bc 2 . be . [ bc
~ COSh(a+bX) b“ cosh (ﬂ— E) Chl(g +bx) bsinh(a+bx) . b Slnh(ﬁ— E) Shl(g +
© 2d(c + dx)? 243 2d%(c + dx) 243

Mathematica [A] time = 0.525075, size = 88, normalized size = 0.85

2 be . c 2 . be . c d(b(c+dx) sinh(a+bx)+d cosh(a+bx))
b* cosh (a - E) Chi (b (E + x)) + b*sinh (a - E) Shi (b (E + x)) - iR
243

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x]/(c + d*x)~3,x]

[Out] (b~2xCosh[a - (b*c)/d]l*CoshIntegral[bx(c/d + x)] - (d*(d*Cosh[a + bxx] + bx*
(c + d*x)*Sinh[a + b*x]))/(c + d*x)~2 + b~2+Sinh[a - (b*c)/d]*SinhIntegrall

bx(c/d + x)])/(2*d"3)

Maple [B] time = 0.039, size = 277, normalized size = 2.7

b3e—bx—ax b3e—hx—ac bze—bx—a bZ _da—ch
- —e¢ 4 FEil|l,bx

+ —
4d (D222 + 2b2%cdx + 2b2) - 4d? (B2d%2 + 202cdx + c2b?)  4d (PPd%% + 2P2cdx + c2p?)  4d°

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*x+a)/(d*x+c) 3,x)

[Out] 1/4%b~3*exp(-b*x-a)/d/(b~2*d"2%x"2+2*b~2*ckd*x+b~2%c”2) *x+1/4*%b~3%exp (~b*x-
a)/d~2/ (b™2*d~2*x"2+2*b ™2k cxd*x+b~2*%c~2) *c-1/4*b"2*%exp (-b*x-a) /d/ (b~ 2xd"2*x
T2+2%b"2%cxd*x+b~2%c"2) -1/4%b~2/d"3*exp (- (axd-b*c) /d) *Ei (1,b*x+a- (a*d-b*c)/
d)-1/4%b"2/d"3*exp (b*x+a) / (b*c/d+b*x) “2-1/4%b~2/d"3*exp (b*x+a) / (b*c/d+b*x) -
1/4%b~2/d"3*exp ((a*xd-b*c)/d) *Ei (1, -b*x-a-(-a*xd+bxc)/d)

Maxima [A] time = 1.21465, size = 128, normalized size = 1.23

(o) &g )

b (dx+c)d - (dx+c)d

~ cosh (bx + a)
4d 2 (dx + ¢)’d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c)”~3,x, algorithm="maxima")
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[Out] 1/4*b*(e”(-a + bxc/d)*exp_integral e(2, (d*x + c)*b/d)/((d*x + c)*d) - e (a
- bxc/d)*exp_integral e(2, -(d*x + c)*b/d)/((d*x + c)*d))/d - 1/2*cosh(b*x
+ a)/((d*x + c)7"2xd)

Fricas [B] time = 1.84861, size = 518, normalized size = 4.98

242 cosh (b + ) = (P2 + 20Pcdx -+ BB (515 ) 4 (2P 4+ 2Py + 172 i (-0

e (-52) 2

4 (d5x2 +

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c)~3,x, algorithm="fricas")

[Out] -1/4*(2*d"2*cosh(b*x + a) - ((b72*d"2*x"2 + 2*xb~2xcxd*x + b~ 2*c”2) *Ei ((b*xdx*
X + bxc)/d) + (b72+%d"2%x"2 + 2*b " 2*kckd*x + b~ 2x%c”2)*Ei (- (b*d*x + b*c)/d))*c
osh(-(b*c - a*d)/d) + 2*(b*d~2%x + bxc*d)*sinh(b*x + a) - ((b"2*xd"2*x"2 + 2
*b72%c*kd*x + b72xcT2)*Ei ((bxd*x + b*c)/d) - (b™2%d"2*x"2 + 2xb"2%c*d*x + b~
2%c”2)*Ei (- (b*d*x + b*xc)/d))*sinh(-(b*c - a*xd)/d))/(d"5*x"2 + 2%c*d"4*x + c
~2%xd"3)

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c)**3,x)

[Out] Timed out

Giac [B] time = 1.25575, size = 402, normalized size = 3.87

be be be be
RP2CE (@) %) 4 pa2E; (—@) L) 4 2 e (@) %) 4 2 e (—@) L) 4 e

4 (d5x2 +2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c)~3,x, algorithm="giac")

[Out] 1/4*(b~2xd"2*xx"2*Ei ((b*d*x + b*c)/d)*e”~(a - bxc/d) + b~2*d"2*x"2*Ei (- (b*d*x
+ b*xc)/d)*e”(-a + bxc/d) + 2*b~2*xckxd*x*Ei((bxd*x + b*c)/d)*e”(a - bxc/d) +
2%b"2*xckd*x*Ei (- (b*xd*x + b*c)/d)*e”(-a + bxc/d) + b~ 2xc"2*Ei((b*d*x + b*c)

/) *xe”(a - bxc/d) + b~ 2xc"2*Ei (- (b*d*x + b*c)/d)*e”(-a + bxc/d) - b*d " 2*x*e

“(b*x + a) + bxd"2xx*e”(-b*x - a) - b*c*d*e” (b*x + a) + bxcxdxe” (-b*x - a)

- d72%e" (b*x + a) - d72*xe" (-b*x - a))/(d"5*x"2 + 2xcxd~4*xx + c~2%d"3)
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3.8  [(c+dx)*cosh’(a + bx)dx

Optimal. Leaf size=162

3d3(c + dx) cosh®(a + bx)  3d2(c + dx)? sinh(a + bx) cosh(a + bx)  d(c + dx)3 cosh®(a + bx)  3d*sinh(a + bx)
- + - +
2b4 2b3 b2 4b°

[Out] (3*d"4x*x)/(4*b"4) + (d*x(c + d*x)~3)/(2*%b"2) + (c + d*x)~5/(10*d) - (3*d"3x*(
¢ + dxx)*Cosh[a + b*x]~2)/(2%¥b"4) - (d*x(c + d*x) 3*Cosh[a + b*x]~2)/b"2 + (
3*d"4*Cosh[a + bxx]*Sinh[a + b*x])/(4*b”5) + (3*d~2x(c + d+*x) " 2*Coshl[a + bx*
x]*Sinh[a + b*x])/(2*xb~3) + ((c + dxx) "4*xCosh[a + b*x]*Sinh[a + bx*x])/(2x*b)

Rubi [A] time = 0.10147, antiderivative size = 162, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 6, number of rules used = 4, integrand size = 16, LT

0.25, Rules used = {3311, 32, 2635, 8}

integrand size

3d3(c + dx) cosh®(a + bx) N 3d2(c + dx)? sinh(a + bx) cosh(a + bx)  d(c + dx)3 cosh?(a + bx) . 3d*sinh(a + bx)
2b* 2b3 b2 4p>

Antiderivative was successfully verified.

[In] Int[(c + d*x)~4*Coshl[a + b*x]"2,x]

[Out] (3*d"4x*x)/(4*b~4) + (d*x(c + d*x)~3)/(2%b"2) + (c + d*x)75/(10*d) - (3*d~3x*(
c + dxx)*Cosh[a + bxx]~2)/(2%¥b"4) - (d*x(c + d*x) 3*Cosh[a + b*x]"2)/b"2 + (
3*d"4*Cosh[a + b*x]*Sinh[a + b*x])/(4*b”5) + (3*d"2x(c + d+*x) "2*Coshl[a + bx*
x]*Sinh[a + b*x])/(2%b"3) + ((c + d*x) " 4*Cosh[a + b*x]*Sinh[a + b*x])/(2*b)

Rule 3311

Int[((c_.) + (@_)*(x_)) " (m )*((b_.)*sin[(e_.) + (f_.)*(x)]1)"(n_), x_Symbo
1] :> Simp[(d*m*(c + d*x)~(m - 1)*(b*Sinl[e + fx*x])"n)/(£f72%n"2), x] + (Dist
[(b™2%(n - 1))/n, Int[(c + d*x) m*(b*Sinf[e + f*x])"(n - 2), x], x] - Dist[(
d~2«mx(m - 1))/(£72*xn"2), Int[(c + d*x)"(m - 2)*(b*Sinf[e + f*x])"n, x], x]
- Simp[(b*(c + d*x) “m*Cos[e + f*xx]*(b*Sin[e + f*x])~(n - 1))/(f*n), x1) /;
FreeQ[{b, c, d, e, £}, x] && GtQ[n, 1] && GtQ[m, 1]

Rule 32

Int[((a_.) + (b_.)*(x_)) " (m_), x_Symbol] :> Simp[(a + bxx)"(m + 1)/(b*x(m +
1)), x]1 /; FreeQ[{a, b, m}, x] && NeQ[m, -1]

Rule 2635

Int[((b_.)*sin[(c_.) + (d_.)*(x_)1)"(n_), x_Symbol] :> -Simp[(bxCos[c + d*x
I*(b*Sinfc + d*x])"(n - 1))/(d*n), x] + Dist[(b"2*x(n - 1))/n, Int[(b*Sin[c
+ d*x])"(n - 2), x], x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1] && IntegerQ[2*n
]

Rule 8
Int[a_, x_Symbol]l :> Simpl[a*x, x] /; FreeQ[a, x]

Rubi steps
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d(c + dx)3 cosh?(a + bx) . (c + dx)* cosh(a + bx) sinh(a + bx)

1 \'
f(c + dx)* cosh?(a + bx) dx = - *3 f(c +dx)* dx + g

b2 2b
_ (c+dx)® ~ 3d3(c + dx) cosh?(a + bx) _d(c+ dx)3 cosh?(a + bx) .\ 3d?(c + dx)? cosh(a
~10d 2b* b2 21
dic+dx)3 (c+dx)® 3d3(c+dx)cosh®(a+bx) d(c+dx)®cosh’(@+bx) 3d*cc
2b? 10d 2b* b2
_3&%_Fﬂc+dm3+(c+dm5_3d%c+d@cmm%a+bm__mc+dm3amh%a+bm_
oAbt 202 10d 2b* b2

Mathematica [A] time = 0.615663, size = 132, normalized size = 0.81

10sinh(2(a + bx)) (652d2(c + dx)? + 2b*(c + dx)* + 3d*) — 20bd(c + dx) cosh(2(a + bx)) (2b%(c + dx)? + 3d?) + 8b°x (1C
80b°

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)~4*Coshl[a + b*x]~2,x]

[Out] (8*b~Bxx*(5%c™4 + 10%c™3%d*x + 10%c™2%xd"2*x"2 + B*xcxd"3*x~3 + d~4xx"4) - 20
*bxd*(c + d*x)*(3*%d"2 + 2x%b"2%(c + d*x) 2)*Cosh[2*(a + b*x)] + 10%(3%d"4 +
6xb~2xd 2% (c + d*xx)”2 + 2*%b"4x(c + d*x)~4)*Sinh[2*(a + b*x)])/(80%b~5)

Maple [B] time = 0.01, size = 910, normalized size = 5.6

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) “4*cosh(b*x+a)~2,x)

[Out] 1/b*x(1/b"4*xd~4*(1/2* (b*x+a) "4d*xcosh(b*x+a)*sinh(b*x+a)+1/10* (b*x+a) "5-(b*x+a
) "3*cosh(b*x+a) ~2+3/2* (bxx+a) ~2*cosh (b*x+a) *sinh (bxx+a)+1/2* (b*xx+a) ~3-3/2%(
b*x+a)*cosh (b*x+a) "2+3/4*cosh(b*x+a) *sinh (b*x+a)+3/4*b*x+3/4*a)+1/b"4*xd~4*a
4% (1/2*cosh(b*x+a)*sinh (bxx+a)+1/2%b*x+1/2%a)+12/b"3*d"3xcxa~2* (1/2* (b*x+a
)*cosh(b*x+a)*sinh(b*x+a)+1/4%* (bxx+a) "2-1/4xcosh(b*x+a) "2)-12/b"2%d"2*c"2*a
*(1/2*x (b*x+a)*cosh(b*x+a)*sinh (b*x+a)+1/4* (bxx+a) "2-1/4*cosh(b*x+a) "2)-12/b
~3*d"3*ckax (1/2*% (bxx+a) “2*xcosh (b*x+a) *sinh (b*x+a)+1/6* (b*xx+a) ~3-1/2* (b*x+a)
*cosh (b*x+a) "2+1/4*cosh(b*x+a) *sinh (b*x+a)+1/4*xbxx+1/4*a)+4/b*d*c”3*%(1/2* (b
*x+a)*cosh (b*x+a) *sinh (b*x+a)+1/4* (b*x+a) "2-1/4*cosh(b*x+a) ~2)-4/b"3*d"3*a”
3*xc*k(1/2*cosh(b*x+a)*sinh (b*x+a)+1/2*b*xx+1/2*%a)+6/b~2*%d~2*a~2*c~2* (1/2*cosh
(b*x+a)*sinh (b*x+a)+1/2*bxx+1/2%a)-4/bxd*a*xc” 3% (1/2*xcosh (b*x+a) *sinh (b*x+a)
+1/2*%b*x+1/2*%a)-4/b~4*d~4*a~3* (1/2* (b*x+a) *cosh (b*x+a) *sinh (b*x+a)+1/4* (b*x
+a) "2-1/4xcosh(b*x+a) "2)+4/b"3*xd"3*xc* (1/2* (b*x+a) “3*cosh(b*x+a) *sinh (b*x+a)
+1/8%* (b*x+a) ~4-3/4%* (b*xx+a) ~2*cosh (b*x+a) ~2+3/4* (bxx+a) *cosh (b*x+a) *sinh (b*x
+a)+3/8* (b*xx+a) "2-3/8*cosh (b*x+a) ~2)+6/b~2xd~2xc~2* (1/2* (b*x+a) ~"2*cosh (b*xx+
a)*sinh(b*x+a)+1/6* (b*x+a) ~3-1/2* (b*x+a)*cosh(b*x+a) ~2+1/4*xcosh(b*x+a) *sinh
(b*xx+a)+1/4xbxx+1/4*xa)+6/b~4*xd " 4xa~2* (1/2* (bxx+a) ~2*xcosh (b*x+a) *sinh (b*xx+a)
+1/6* (b*x+a) ~3-1/2* (b*x+a) *cosh (b*x+a) "2+1/4*cosh (b*x+a) *sinh (b*x+a) +1/4*bx*
x+1/4%a)-4/b"4xd~4*ax*x (1/2* (b*x+a) “3*xcosh (b*x+a) *sinh (b*x+a)+1/8* (b*x+a) ~4-3
/4% (b*xx+a) "2*cosh (b*xx+a) “2+3/4%* (b*x+a) *cosh (b*x+a) *sinh (bxx+a)+3/8* (b*x+a) ~
2-3/8*cosh(b*x+a) "2)+c”4*x(1/2*cosh (b*x+a) *sinh (b*x+a)+1/2*b*x+1/2%*a))
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Maxima [B] time = 1.12478, size = 516, normalized size = 3.19

1 (2 bxel29) — ¢ “))e(z ) (2 by +1)e-2bx-20) 1 3 (2 b2x2e@0) — 2 hxe®) 4 2 “))e(z bx) 3 (2
4 2 - b2 b3

—|4x% + c3d+§[8x3+ -

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 4*cosh(b*x+a)~2,x, algorithm="maxima")

[Out] 1/4*x(4*x"2 + (2xbxx*xe”(2*a) - e~ (2*a))*e” (2xb*x)/b~2 - (2%b*x + 1)*e” (-2*bx*
X — 2*%a)/b"2)*c”3*d + 1/8*%(8*x"3 + 3*x(2*xb"2xx"2%e”(2*a) - 2*b*x*ke”(2*a) + e
“(2*a))*e” (2%b*x) /b~3 - 3% (2*b72%x"2 + 2*b*x + 1)*e” (-2*b*x - 2*a)/b”~3)*c”2

*d72 + 1/8*%(4*x74 + (4*b~3xx"3xe”(2%a) - 6*xb~2*x"2*%e” (2*a) + 6xbxx*e”(2*a)

- 3*xe”(2*a))*e” (2%b*x) /b~4 - (4%b~3%x"3 + 6*b72*x"2 + 6xb*x + 3)*e” (-2%b*x

- 2%a) /b 4)*c*d"3 + 1/80*(8*xx~5 + 5+ (2%b"4*x"4*e” (2*%a) — 4*xb"3xx"3*e”(2*a)

+ 6*b72xx"2*%e” (2*%a) - 6xbkx*e”(2%a) + 3*ke”(2*a))*e” (2xb*x) /"5 - 5k (2*b"4x*x

4 + 4%b73*x73 + 6xbT2xx72 + 6%b*x + 3)*e” (-2*xb*x - 2*a)/b~5)*d"4 + 1/8*%c”4

*(4xx + e~ (2*b*xx + 2*a)/b - e~ (-2%b*x - 2%*a)/b)

Fricas [B] time = 1.87598, size = 662, normalized size = 4.09

20°d%x® + 10 bPed3x* + 20 b°c2d%x3 + 20 b°c3dx? + 10 b°c*x - 5 (2 b3d*x3 + 6 b3cd®x% + 2b3c3d + 3bed® + 3 (2 b3c%d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) “4*cosh(b*x+a)~2,x, algorithm="fricas")

[Out] 1/20%(2*b~5*xd~4*x~5 + 10*¥b~5*c*d"3*x"4 + 20*b~5*xc”2*xd"2%x~3 + 20*b~5*xc”~3*dx*
X"2 + 10*%b"5xc"4*x - 5% (2*%b"3*d"4*x"3 + 6*xb"3*%c*kd"3*%x"2 + 2*b"3*c”3*d + 3*b
*c*xd”3 + 3% (2*b73*cT2*%d"2 + bxd~4)*x)*cosh(b*x + a)~2 + 5x(2xb~4*d"4*x"4 +
8*b~4*ckxd"3%x"3 + 2%bT4*xc”4 + 6%b72%xcT2%d"2 + 3*d"4 + 6% (2%b"4*xc”2xd"2 + b~
2%d74) *x72 + 4x(2*¥b"4*xc"3xd + 3*%b"2%c*d”3)*x) *cosh(b*x + a)*sinh(b*x + a) -

5% (2xb"3*d"4*x"3 + 6*%b"3xc*kd"3*x"2 + 2*%b"3*c”3*d + 3*bkckxd~3 + 3x(2%b"3%c”
2%d"2 + b*d"4)*x)*sinh(b*x + a)~2)/b"5

Sympy [A] time = 6.52616, size = 660, normalized size = 4.07

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**4*cosh(b*x+a)**2,x)

[Out] Piecewise((—c**4xxxsinh(a + b*x)**2/2 + ckx*xdxxkxcosh(a + b*x)**2/2 - c*k*3*dx*
x*x*x2*%sinh(a + b*x)**2 + ckx*3xd*x**2xcosh(a + b*x)**2 — cH*2kd*x*2*xx**3*sinh (
a + b*x)**2 + ckk2kd*x*x2xx*xx3xcosh(a + b*x)**2 — cxd*x*3xxkx4dxginh(a + b*x)**
2/2 + cxdx*k3*kx*k*kdxcosh(a + b*x)**2/2 - dkxdxx*k*5xsinh(a + b*x)**x2/10 + d*x*4
*x*¥*x5*xcosh(a + b*x)**2/10 + c**4*sinh(a + b*x)*cosh(a + bxx)/(2%¥b) + 2*c**3
*d*x*sinh(a + b*x)*cosh(a + b*x)/b + 3kckk2xd**2xx**x2*xsinh(a + b*x)*cosh(a
+ b*x)/b + 2¥ckxd**3*x**3*xsinh(a + b*x)*cosh(a + b*x)/b + d¥*4d*x*x*4*sinh(a +
bxx)*cosh(a + b*x)/(2*%b) - c*x*3xd*sinh(a + b*x)**2/b**2 — 3kck*2kd*x*x2xx*gi
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nh(a + bxx)**x2/(2%¥b**2) - 3xck*2kd*x*x2*xx*kcosh(a + b*x)**x2/(2xb*x*2) — 3*ckxd*x*
3xxkk2ksinh(a + bxx)**x2/(2%b**2) - 3Bkckd**3kx*x*x2xcosh(a + b*x)**2/(2*xb**2)
- d**4*x*x*3*sinh(a + bxx)*x2/(2%b**2) - dx*kdxx**3xcosh(a + b*x)**2/(2*b**2)
+ Bkck*2xd*x*x2xgsinh(a + b*x)*cosh(a + b*xx)/(2xb**3) + 3*c*d**3*x*sinh(a + b
*x)*cosh(a + b*x)/b**3 + 3xd**4*x**2+sinh(a + b*x)*cosh(a + b*x)/(2%b**3) -
3xckxd**3*xsinh(a + b*x)**x2/(2*%b*x4) - 3xd**dxx*sinh(a + b*xx)**2/(4*b**x4) -
3*xd*x*kdxxkcosh(a + bxx)**2/(4*b**4) + 3*xd*x*4dxsinh(a + b*x)*cosh(a + b*xx)/(4x*
bx*x5), Ne(b, 0)), ((ckxdkxx + 2xckx*x3kd*xx*k*2 + 2kckx*2kd**x2*x*x*x3 + cxd**x3*xx*k*x4
+ d¥*x4xx*xx5/5)*xcosh(a)**2, True))

Giac [B] time =1.17811, size = 502, normalized size = 3.1

1 (2 brd*xt + 8 btcd®x3 + 12 b*c2d?x% — 4 b3d*x® + 8 b*c3dx — 12 b3cd®x? +

1 1
— d4 + = edBx* + 223 + ABdx? + = rx +
10 2 2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 4*xcosh(b*x+a)~2,x, algorithm="giac")

[Out] 1/10%d"4*x"5 + 1/2*xc*d"3*x74 + c™2*%d"2*x"3 + ¢c™3*d*x"2 + 1/2%c™4*x + 1/16x%(
2%b"4xd"4*xx"4 + 8*bT4xckd"3%x"3 + 12%bT4xcT2xd72*x"2 - 4xb73%d"4*x"3 + 8xb”
Axc™3*kd*xx — 12*%D73%ckxd"3*x72 + 2xb74*xcT4 - 12%xDb73*%cT2*%d"2%x + 6%bT2xd74*xx"2

- 4xb73*%c"3*d + 12*b72%c*d"3*x + 6%¥b"2*xc"2*d"2 - 6xbkd"4*x - 6xbxc*d”"3 + 3
*d"4) *e” (2*%b*x + 2*a)/b"5 - 1/16%(2%b~4*d"4*x"4 + 8*xb~4*xcxd"3%x"3 + 12%b~4*
CcT2xd72xx72 + 4*b”3%d"4*xx"3 + 8*%bT4*c”3kd*x + 12*%b73*kckd"3*xxT2 + 2%b"4*c"4

+ 12*%b73%c72x%d"2*%x + 6%xb72*%d74*x"2 + 4xb73%xc”3*%d + 12%b"2xc*kd"3%x + 6%b"2%cC
~2%d72 + 6*bkd"4*x + 6xbxcxd”3 + 3*%d"4)*e” (-2*b*x - 2*a)/b”5
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3.9  [(c+dx)®cosh’(a + bx)dx

Optimal. Leaf size=134

3d?(c + dx) sinh(a + bx) cosh(a + bx)  3d(c + dx)? cosh?(a + bx) e cosh?(a + bx) .\ (c + dx)3 sinh(a + bx) cos
4b3 4b? 8b* 2b

[Out] (3*c*d™2xx)/(4*b"2) + (3*d"3*x72)/(8*b"2) + (c + d*x)~4/(8*d) - (3*d~3*Cosh
[a + b*x]"2)/(8*b"4) - (3*d*(c + d*x) " 2*Cosh[a + b*x]~2)/(4%b"2) + (3*xd~2x*(

¢ + d*x)*Cosh[a + b*x]*Sinh[a + b*x])/(4%b~3) + ((c + d*x) 3*Cosh[a + bxx]*
Sinh[a + bx*x])/(2%b)

Rubi [A] time = 0.0727015, antiderivative size = 134, normalized size of antiderivative

. . ber of rul
= 1., number of steps used = 4, number of rules used = 3, integrand size = 16, /e e

= 0.188, Rules used = {3311, 32, 3310}

integrand size

3d2(c + dx) sinh(a + bx) cosh(a + bx)  3d(c + dx)? cosh®(a + bx)  3d3 cosh?(a + bx) N (c + dx)3sinh(a + bx) cos
4p3 4b? 8vt 2b

Antiderivative was successfully verified.

[In] Int[(c + d*x)~3*Coshl[a + b*x]"2,x]

[Out] (3*cxd™2*x)/(4*b~2) + (3*d"3*x72)/(8*b~"2) + (c + d*x)~4/(8*d) - (3*d~3*Cosh
[a + b*x]~2)/(8*b~4) - (3*d*(c + d*x) " 2*Coshl[a + b*x]~2)/(4%b~2) + (3*d~2x*(

¢ + d*x)*Cosh[a + b*x]*Sinh[a + b*x])/(4%b~3) + ((c + d*x) " 3*Cosh[a + b*xx]*
Sinh[a + bxx])/(2%b)

Rule 3311

Int[((c_.) + (@_)*(x_)) " (m )*((b_.)*sin[(e_.) + (f_.)*(x)]1)"(n_), x_Symbo
1] :> Simp[(d*m*(c + d*x)~(m - 1)*(b*Sinl[e + fx*x])"n)/(£f72%n"2), x] + (Dist
[(b™2%(n - 1))/n, Int[(c + d*x) m*(b*Sinf[e + f*x])"(n - 2), x], x] - Dist[(
d~2«mx(m - 1))/(£72*xn"2), Int[(c + d*x)"(m - 2)*(b*Sinf[e + f*x])"n, x], x]
- Simp[(b*(c + d*x) “m*Cos[e + f*xx]*(b*Sin[e + f*x])~(n - 1))/(f*n), x1) /;
FreeQ[{b, c, d, e, £}, x] && GtQ[n, 1] && GtQ[m, 1]

Rule 32

Int[((a_.) + (b_.)*(x_)) " (m_), x_Symbol] :> Simp[(a + bxx)"(m + 1)/(b*x(m +
1)), x]1 /; FreeQ[{a, b, m}, x] && NeQ[m, -1]

Rule 3310

Int[((c_.) + (d_)*(x_))*x((b_.)*sin[(e_.) + (£_.)*(x_)1)"(n_), x_Symbol] :>
Simp[(d*(b*Sin[e + fxx])™n)/(£72*%n"2), x] + (Dist[(b"2*(n - 1))/n, Int[(c
+ d*x)*(b*Sinle + f*x])~(n - 2), x], x] - Simp[(b*(c + d*x)*Cos[e + f*x]*(b
xSin[e + f*x])~(n - 1))/(f*n), x]) /; FreeQ[{b, c, d, e, f}, x] && GtQ[n, 1
]

Rubi steps
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3d(c + dx)? cosh?(a + bx) .\ (c + dx)® cosh(a + bx) sinh(a + bx)

1
f@+mﬁmm%ummwz— +§f@+wﬁw+

4b? 2b
_(c+dn)t 348 cosh®(a +bx)  3d(c + dx)? cosh®(a + bx)  3d%(c + dx) cosh(a + bx) s
T ed 804 ) 102 " 40
3cd?x 3dBx2  (c+dx)* 3d3cosh®(a+bx) 3d(c+dx)?cosh’(a+bx) 3d(c+
TR e T sd 8b* B 412 "

Mathematica [A] time = 0.410089, size = 104, normalized size = 0.78

2b(c + dx) sinh(2(a + bx)) (2b%(c + dx)? + 3d?) — 3d cosh(2(a + bx)) (2b%(c + dx)? + d?) + 2b*x (6c2dx + 4c® + dcd?x? +
16b*

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)~3*Cosh[a + bxx]~2,x]

[Out] (2*b~4*xx*(4*xc™3 + 6*c™2%d*x + 4*xcxd™2*%x"2 + d"3*x"3) - 3*d*x(d"2 + 2%b~2x*(c
+ d*x)"2)*Cosh[2*(a + b*x)] + 2*bx(c + d*x)*(3*%d"2 + 2%b"2*x(c + d*xx)~2)*Sin
h[2x(a + b*x)])/(16xb"4)

Maple [B] time = 0.01, size = 523, normalized size = 3.9

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) 3*cosh(b*x+a)”~2,x)

[Out] 1/b*x(1/b~3*d"3*(1/2* (b*x+a) “3*cosh(b*x+a)*sinh (b*x+a)+1/8* (b*x+a) "4-3/4x* (bx*
x+a) "2*xcosh (b*x+a) ~2+3/4* (b*x+a) *cosh (b*x+a) *sinh (b*x+a)+3/8* (b*x+a) ~2-3/8%
cosh(b*x+a) ~2)-3/b"3*d"3*a*x (1/2* (b*x+a) ~2*cosh (b*x+a) *sinh (b*x+a)+1/6%* (b*x+
a) ~3-1/2* (b*x+a) *cosh (b*x+a) “2+1/4*cosh (b*x+a) *sinh (bxx+a)+1/4*b*x+1/4%a)+3
/b~ 3xd"3*a" 2% (1/2* (b*x+a)*cosh (b*x+a)*sinh (b*x+a)+1/4* (b*x+a) ~2-1/4*cosh (b*
x+a)~2)-1/b"3*%d"3*a"3*(1/2*cosh (b*x+a) *sinh (b*x+a)+1/2*b*x+1/2*a)+3/b"2xc*d
2% (1/2* (b*x+a) “2*cosh (b*x+a)*sinh (b*x+a)+1/6* (b*xx+a) ~3-1/2* (b*x+a) *cosh (b*
x+a) "2+1/4*xcosh(b*x+a) *sinh (b*x+a)+1/4*b*x+1/4*a) -6/b"2xc*xd " 2*a* (1/2* (b*x+a
)*cosh(b*x+a)*sinh (b*x+a)+1/4* (b*x+a) "2-1/4*cosh(b*x+a) ~2)+3/b"2*c*d~2*a” 2
(1/2*cosh(bxx+a) *sinh (bxx+a)+1/2%bxx+1/2%a) +3/bxc”2*xd* (1/2* (b*x+a) *cosh (b*x
+a) *sinh (b*xx+a)+1/4* (b*xx+a) "2-1/4*cosh(b*x+a) ~2) -3/bxc~2*d*a* (1/2*cosh (b*xx+
a)*sinh (b*x+a)+1/2*xbxx+1/2*a)+c~ 3% (1/2*cosh(b*x+a) *sinh (bxx+a)+1/2¥b*x+1/2%*
a))

Maxima [B] time = 1.10515, size = 355, normalized size = 2.65

2 2 2b - - 2.2 ,(2 2 2 20
3 4x2 N (bee( a) —e( ﬂ))e( X) ~ (2bx+1)e( 2bx-2a) CZd+ l 8x3 s 3(2b x e( a) _bee( a) +€( a))e( x) 3(2b
16 b b? 16 b3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 3*cosh(b*x+a)~2,x, algorithm="maxima")
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[Out] 3/16%(4*x~2 + (2%b*x*xe”(2%a) - e~ (2*a))*e” (2xb*xx)/b~2 - (2xb*xx + 1)*e~(-2*b
*¥X — 2%a)/b72)*c”2xd + 1/16*%(8*x~3 + 3% (2*b"2%x"2*%e”(2%a) - 2*bxx¥xe”(2*xa) +

e~ (2*a))*e” (2*b*x) /b~3 - 3% (2*¥b72%x"2 + 2*b*x + 1)*e”(-2xbxx - 2#*a)/b~3)*c

*d72 + 1/32%(4*x74 + (4*b~3*%x"3*e”(2%a) - 6*b72xx"2xe”(2*a) + 6¥b*x*e” (2*a)

- 3*%e”(2*a) ) *e” (2xb*x) /b~4 - (4%b"3*x"3 + 6*b"2*xx"2 + 6xb*x + 3)*e” (-2*b*x

- 2*%a)/b74)*d"3 + 1/8*c”3%(4*x + e~ (2xb*x + 2%a)/b - e~ (-2%b*x - 2*a)/b)

Fricas [A] time = 1.79494, size = 458, normalized size = 3.42

204t + 8 bied?x® +12bc2dx® + 8 bcPx — 3 (202d%x2 + 4 bPed?x + 202c2d + d) cosh (bx + a)” + 4 (26%d°x% + 6

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) ~3*cosh(b*x+a)~2,x, algorithm="fricas")

[Out] 1/16%(2*b~4*d"3*x"4 + 8%b~4*c*d™2*x"3 + 12%b~4*c™2xd*x~2 + 8*b~4*c ™ 3*x - 3%
(2%b72%d"3*x72 + 4*b7"2*xcxd"2xx + 2%b72%c”2*d + d”"3)*cosh(b*x + a)”2 + 4*(2%
b~3*%d"3%x"3 + 6x%b " 3kckd"2*x"2 + 2%b~3*%c”3 + 3kbkxckxd"2 + 3% (2*%b"3*kc"2%d + bx
d~"3)*x)*cosh(b*x + a)*sinh(b*x + a) — 3*(2*xb72*d"3%x"2 + 4*b~2xc*d~2*x + 2%
b~2xc"2xd + d~3)*sinh(b*x + a)~2)/b"4

Sympy [A] time = 3.50572, size = 456, normalized size = 3.4

Sxsinh? (a+bx)  Sxcosh® (a+bx)  3c2dx®sinh® (a+bx)  3c2dx?cosh? (a+bx)  cd?x3sinh® (a+bx)  cd?x3 cosh? (a+by)  d®x* sinh? (a-
4 4 2 2 8

3c2dx? Byt
(c3x +—+ cd?x® + - cosh? (a)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**3*cosh(b*x+a)**2,x)

[Out] Piecewise((-c**3xx*sinh(a + b*x)**2/2 + c**3xx*cosh(a + b*x)**2/2 - 3*kcx*x2x
dxx*x*2*sinh(a + b*x)**2/4 + 3xc**2kd*x**2*cosh(a + b*x)**2/4 — ckxdk*x2xx**3*
sinh(a + b*x)**2/2 + cxd**x2*x**3%cosh(a + b*x)**2/2 - d**3xx**4d*xsinh(a + b*
x)*%2/8 + d**3xx¥*dxcosh(a + b*x)**x2/8 + c**3*xsinh(a + b*x)*cosh(a + b*x)/(
2%b) + 3*kck*k2kd*x*sinh(a + b*x)*cosh(a + b*x)/(2*%b) + 3xcxd**2*x**2*sinh(a
+ b*x)*cosh(a + b*x)/(2%b) + d**3*x**3*sinh(a + b*x)*cosh(a + b*x)/(2*xb) -
3kcx*x2*xd*xsinh(a + b*x)**x2/(4dxbx*x2) - 3*xckxd**x2*x*sinh(a + b*x)**x2/(4dxbx*x2) -
3xckd*k*k2*xxkcosh(a + bxx)**x2/(4*b**2) - 3*kdk*3*kx**2xsinh(a + bx*x)**x2/(8*b**
2) - 3*xd**k3*kx*k*k2kcosh(a + bxx)**2/(8*b**2) + 3*xckxd**2*xsinh(a + b*x)*cosh(a
+ b*x)/(4*b**3) + 3xd**3*x*sinh(a + b*x)*cosh(a + b*x)/(4*b**3) - 3*kd**3*si
nh(a + bxx)**x2/(8*bx*x4), Ne(b, 0)), ((ckx*3%x + 3kxck*x2kxd*x**2/2 + cxd**kx**
3 + dx*3*xx**x4/4)*cosh(a)**2, True))

Giac [B] time = 1.37301, size = 328, normalized size = 2.45

1 1 3 1 (4 B3d3x3 + 12 bPcd?x® + 12 V3c2dx — 6 2d%x% + 4133 — 12 b2cd?x — 6 b2c2d +
—Bx* + = cd?®x3 + = dx® + = Sx +
8 2 4 2 32 p4

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((d*x+c) 3*cosh(b*x+a)~2,x, algorithm="giac")

[Out] 1/8*d"3*x"4 + 1/2%c*d"2%x"3 + 3/4*c™2xd*x"2 + 1/2%c™3*x + 1/32*%(4*xb~3*d"3*x
T3 + 12%b73%ckd"2%x72 + 12%b73%cT2kxd*x - 6*%b72%d"3*xx"2 + 4*b"3%c”3 - 12*%b"2
*ckd"2%x - 6*bT2*%c”2*d + 6x%b*d"3*x + 6*bkckd”2 - 3*xd"3)*e” (2*b*x + 2%a)/b"4
- 1/32*%(4*b~3*d"3*x"3 + 12%b73*c*d"2*x"2 + 12%b"3*cT2xd*x + 6%b”2*%d"3*x"2
+ 4*xb73*%c”3 + 12*b72xcxd72%x + 6*%b72*kc”2*%d + 6xbxd"3*x + 6*b*c*d”2 + 3*d”3)

xe” (-2xb*xx - 2%a)/b"4
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310  [(c+dx)?cosh’(a + bx)dx

Optimal. Leaf size=95

d(c + dx) cosh®(a + bx)  d?sinh(a + bx) cosh(a + bx)  (c + dx)?sinh(a + bx) cosh(a + bx) d*x  (c +dx)3
- + + o
2b? 4b3 2b 4b? 6d

[Out] (d"2x%x)/(4*xb"2) + (c + d*x)~3/(6xd) - (d*(c + d*x)*Cosh[a + bxx]~2)/(2%b~2)
+ (d"2*Cosh[a + b*x]*Sinh[a + b*x])/(4xb"3) + ((c + d*x) 2*Cosh[a + b*xx]*S
inh[a + b*x])/(2%b)

Rubi [A] time = 0.0527716, antiderivative size = 95, normalized size of antiderivative =

. . b f rul
1., number of steps used = 4, number of rules used = 4, integrand size = 16, e e -

0.25, Rules used = {3311, 32, 2635, 8}

integrand size

d(c + dx) cosh®(a + bx)  d?sinh(a + bx) cosh(a + bx)  (c + dx)?sinh(a + bx) cosh(a + bx) d?x  (c +dx)3
- + + b —
2b? 4b3 2b 4b? 6d
Antiderivative was successfully verified.

[In] Int[(c + d*xx) 2*Cosh[a + b*x]"2,x]

[Out] (d"2*x)/(4*xb"2) + (c + d*x)~3/(6%d) - (d*(c + d*x)*Coshl[a + b*x]~2)/(2*xb"2)
+ (d"2*Cosh[a + b*x]*Sinh[a + b*x])/(4xb"3) + ((c + d*x) "2*Cosh[a + b*xx]*S
inh[a + bxx])/(2%b)

Rule 3311

Int[(Cc_.) + (d_.)*(x_)) " (m_)*((b_.)*sin[(e_.) + (f_.)*(x_)1)"(n_), x_Symbo
1] :> Simp[(d*m*(c + d*x)~(m - 1)*(bxSin[e + fx*x])"n)/(£f72*n"2), x] + (Dist
[(b"2%(n - 1))/n, Int[(c + d*x) m*(b*Sin[e + f*x]) " (n - 2), x], x] - Dist[(
d"2xmx(m - 1))/(£f72*n"2), Int[(c + d*x)"(m - 2)*(b*Sin[e + f*x])"n, x], x]
- Simp[(b*(c + d*x) “m*Cos[e + f*x]*(b*Sinl[e + f*x])~(n - 1))/(f*n), x1) /;
FreeQ[{b, c, 4, e, f}, x] && GtQ[n, 1] && GtQ[m, 1]

Rule 32

Int[((a_.) + (b_.)*(x_)) " (m_), x_Symbol] :> Simp[(a + bxx)"(m + 1)/(b*(m +
1)), x] /; FreeQ[{a, b, m}, x] && NeQ[m, -1]

Rule 2635

Int[((b_.)*sin[(c_.) + (d_)*(x_)1)"(n_), x_Symbol] :> -Simp[(b*Cos[c + d*x
1% (b*Sinf[c + d*x])~(n - 1))/(d*n), x] + Dist[(b™2%(n - 1))/n, Int[(b*Sin[c
+ d*x])"(n - 2), x], x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1] && IntegerQ[2*n
]

Rule 8
Int[a_, x_Symbol] :> Simpl[a*x, x] /; FreeQ[a, x]

Rubi steps
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h? 2 cosh inh 1 d2
_d(c + dx) cosh”(a + bx) N (¢ + dx)= cosh(a + bx) sinh(a + bx) L1 f(c R dr+ o
2b? 2b 2
_(c+dx)®  d(c+dx) cosh?(a + bx) . d? cosh(a + bx) sinh(a + bx) s (c + dx)? cosh(a -
6 2p2 4p3 2
dx  (c+dx)®  d(c+dx)cosh®(a+bx) d?cosh(a + bx)sinh(a + bx) (¢ +dx)?c
4b? 6d 2b? 4p3

f (c + dx)? cosh®(a + bx) dx =

Mathematica [A] time = 0.278099, size = 75, normalized size = 0.79

3sinh(2(a + b)) (26%(c + dx)? + d2) — 6bd(c + dx) cosh(2(a + bx)) + 4b%x (3c? + 3cdx + d?22)
2413

Antiderivative was successfully verified.

[In] Integratel[(c + d*x)~2*Coshl[a + b*x]~2,x]

[Out] (4*b~3*xx*(3%c™2 + 3*cxd*x + d~2*x"2) - 6xbxd*(c + d*x)*Cosh[2*(a + b*x)] +
3x(d"2 + 2*%b72%(c + d*x)"2)*Sinh[2*(a + bxx)])/(24*b~3)

Maple [B] time = 0.008, size = 262, normalized size = 2.8

1 (dz [ (bx + a)® cosh (bx + a) sinh (bx + a) N (bx +a)°  (bx + a) (cosh (bx + a))* N cosh (bx + a) sinh (bx + a) N bx
bl b2 2 6 2 4 4

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) " 2*cosh(b*x+a)”~2,x)

[Out] 1/b*(1/b"2*d"2*(1/2* (b*x+a) "2*cosh(b*x+a)*sinh (b*x+a)+1/6* (b*x+a) ~3-1/2* (b*
x+a) *cosh (bxx+a) "2+1/4*cosh (b*x+a) *sinh (bxx+a)+1/4*b*x+1/4%a) -2/b~2xd~2*ax* (

1/2% (b*x+a) *cosh (b*x+a) *sinh (b*x+a)+1/4* (b*x+a) ~2-1/4*xcosh(b*x+a) "2)+1/b" 2%
d"2*a"2*(1/2*cosh (b*x+a) *sinh (b*x+a)+1/2*xbxx+1/2*a)+2/b*xc*d* (1/2* (b*x+a) *co
sh(b*x+a) *sinh (bxx+a)+1/4* (bxx+a) "2-1/4*cosh(b*x+a) ~2) -2/b*c*d*a* (1/2*cosh(
bxx+a) *sinh (b*x+a)+1/2xb*x+1/2%a) +c~2* (1/2*cosh (b*x+a) *sinh (b*x+a) +1/2*b*x+
1/2%a))

Maxima [A] time = 1.14336, size = 223, normalized size = 2.35

3 (2 b2x2e29) — 2 pxe29) 4 o2 ”))e(2 by 3 (2 b2
8x3 + & -

=[4x+ d+ —
X [ 18

I (2 bxe? ) — (2 "))e(2 D) (2 bx + 1)el-2bv-20) 1
8 b2 B2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2*cosh(b*x+a)~2,x, algorithm="maxima")

[Out] 1/8*%(4*x72 + (2xbxx*xe”(2*a) - e~ (2*a))*e” (2xb*xx)/b~2 - (2%b*x + 1)*e” (-2*bx*
X — 2*%a)/b"2)*c*xd + 1/48*%(8*x"3 + 3% (2*xb"2xx"2%e” (2%a) - 2*bkx*e”(2*a) + e~
(2%a))*e” (2%b*x) /b3 - 3*x(2*xb"2*xx"2 + 2*b*x + 1)*e” (-2*b*x - 2*a)/b~3)*d"2

+ 1/8*%c”2x(4*xx + e~ (2*b*x + 2*a)/b - e~ (-2*xb*xx - 2%*a)/b)
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Fricas [A] time = 1.81044, size = 286, normalized size = 3.01

203d%x3 + 6 b3cdx® + 63c*x - 3 (bdzx + bcd) cosh (bx + a)* + 3 (2 b2d%x% + 4 bPcdx + 2 b%c? + dz) cosh (bx + a) sin
1263

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2*cosh(b*x+a)~2,x, algorithm="fricas")

[Out] 1/12%(2%b"3%d"2%x"3 + 6%b~3*kc*xd*x"2 + 6xb " 3*xc”2x%x — 3*x(b*xd~2%x + b*c*d)*cos
h(b*x + a)”2 + 3% (2xb"2%d"2*x"2 + 4*b~2*c*xd*xx + 2*%b~2%c”2 + d~2)*cosh(b*x +
a)*sinh(b*x + a) - 3% (b*xd"2*x + b*c*d)*sinh(b*x + a)~2)/b"3

Sympy [A] time = 1.62463, size = 264, normalized size = 2.78

2x sinh? (a+bx) 2x cosh? (a+bx)  cdx? sinh? (a+bx) cdx? cosh? (a+bx)  d2x3 sinh? (a+Dbx) 4233 cosh?® (a+bx) " 2 sinh (a+bx) cosh
2 2 2 2 6 6 2b

d2 3
(czx + cdx? + Tx) cosh? (a)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**2*cosh(b*x+a)**2,x)

[Out] Piecewise((—c**2xx*xsinh(a + b*x)**2/2 + c**2xx*cosh(a + b*xx)**2/2 — cxd*xx**
2+¥sinh(a + b*x)**2/2 + cxd*x**2*xcosh(a + b*x)**2/2 — dx*x2*xx**3*sinh(a + b*x
)*¥%2/6 + d**2xx**3*cosh(a + b*x)**2/6 + c**2*xsinh(a + b*x)*cosh(a + b*x)/(2

*b) + c*d*x*sinh(a + b*x)*cosh(a + b*x)/b + d*x*2xx**2*xgsinh(a + b*x)*cosh(a

+ b*x)/(2%b) - cxdxsinh(a + b*x)**2/(2*b**2) - d*x*2xxxsinh(a + b*x)**2/(4x*b

*%x2) - d**2*xx*kcosh(a + bxx)**x2/(4*b**2) + d**2*sinh(a + b*x)*cosh(a + b*x)/
(4xb*x*x3), Ne(b, 0)), ((cx*2%x + cxd*x**x2 + dx*x2*x**x3/3)*cosh(a)**x2, True))

Giac [A] time = 1.3331, size = 184, normalized size = 1.94

1 1 1 (20222 + 4 bPcdx + 262c2 — 2bd2x — 2 bed + d?)e@+20)  (2b2d2x2 + 4 bPcdx + 2 b2C°
c d?x® + 5 cdx? + 5 c?x + A -

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2*cosh(b*x+a)~2,x, algorithm="giac")

[Out] 1/6%d"2xx"3 + 1/2%c*d*x"2 + 1/2%c™2%x + 1/16%(2%b"2%d"2*x"2 + 4*b~2*xc*d*x +
2%xb72%c"2 - 2%bxd"2%x - 2%bxckd + d"2)*e” (2%bxx + 2%a)/b~3 - 1/16%(2*xb”"2x*d
T2%x72 + 4%bT2%ckxdxx + 2%bT2%c”2 + 2%b*xd"2*x + 2%bkxckxd + d72)*e” (-2*xb*x - 2
*a)/b"3
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311  [(c+dx)cosh’(a + bx)dx

Optimal. Leaf size=55

d coshZ(a + bx) N (¢ + dx) sinh(a + bx) cosh(a + bx) L dx?

4p? 2b 2 4

[Out] (c*x)/2 + (d*x~2)/4 - (d*Coshla + b*x]~2)/(4*xb"2) + ((c + d*x)*Cosh[a + b*x
1*Sinh[a + b*x])/(2%b)

Rubi [A] time = 0.0249827, antiderivative size = 55, normalized size of antiderivative

. . ber of rul
1., number of steps used = 2, number of rules used = 1, integrand size = 14, e .

0.071, Rules used = {3310}

integrand size

dcosh?(a+bx)  (c+dx)sinh(a + bx) cosh(a + bx) cx  dx?
- + + =+ —
4b2 2b 2 4

Antiderivative was successfully verified.

[In] Int[(c + d*x)*Coshl[a + b*x]~2,x]

[Out] (c*x)/2 + (d*x"2)/4 - (d*Coshl[a + b*x]~2)/(4*xb"2) + ((c + d*x)*Cosh[a + b*x
]1#Sinh[a + bx*x])/(2%b)

Rule 3310

Int[((c_.) + (@_D)*x))*((b_.)*sinl(e_.) + (f_.)*(x_)]1)"(n_), x_Symbol] :>
Simp[(d*(b*Sin[e + f*x])"n)/(£72*n"2), x] + (Dist[(b™2*(n - 1))/n, Int[(c
+ d*x)*(b*Sinle + f*x])~(n - 2), x], x] - Simp[(b*(c + d*x)*Cos[e + f*x]*(b
*Sinfe + f*xx])"(n - 1))/(f*n), x]) /; FreeQ[{b, c, d, e, f}, x] && GtQ[n, 1
]

Rubi steps
d cosh®(a + b dx) cosh(a + bx) sinh(a + bx) 1
f(c+dx)cosh2(a+bx)dx - 2o (@ +bx) + (¢ + dx) cosh(@ + bx) sinh(a + bx) + —f(c+dx)dx
4p? 2b 2
cx dx* d Coshz(a +bx) (c + dx)cosh(a + bx) sinh(a + bx)
==+ —- +
2 4 4p? 2b

Mathematica [A] time = 0.15492, size = 51, normalized size = 0.93

2b((c + dx) sinh(2(a + bx)) + 2ac + bx(2c + dx)) — d cosh(2(a + bx))
8h2

Antiderivative was successfully verified.

[In] Integratel[(c + d*x)*Cosh[a + b*x]~2,x]

[Out] (-(d*Cosh[2*(a + bxx)]) + 2%bx(2*%a*xc + bxx*x(2*%c + d*x) + (c + d*x)*Sinh[2%*(
a + b*xx)]))/(8xb~2)
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Maple [B] time = 0.008, size = 103, normalized size = 1.9

1 fl (bx + a) cosh (bx + a) sinh (bx + a) N (bx + cz)2 B (cosh (bx + 11))2 ~ @ cosh (bx + a) sinh (bx + a) N b_x N
b\b 2 4 4 b 2 2

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)*cosh(b*x+a) 2,x)

[Out] 1/b*x(1/b*xd*(1/2*(bxx+a)*cosh(b*x+a)*sinh(b*x+a)+1/4*(b*x+a) " 2-1/4*cosh(b*x+
a) "2)-1/bxd*a*x(1/2*cosh(b*x+a)*sinh (b*x+a)+1/2*b*xx+1/2%a)+c*x(1/2*cosh(b*x+a
)*sinh(b*x+a)+1/2*xb*xx+1/2%a))

Maxima [A] time = 1.06472, size = 119, normalized size = 2.16

b b

1 A ) .\ (2 bxe(z a) _ 6(2 ﬂ))e(Z bx) (2 bx + 1)6(_2 bx-2a) i 1 it 6(2 bx+2a) e(—2 bx-2a)
6" 2 Z s\

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*cosh(b*x+a)~2,x, algorithm="maxima")

[Out] 1/16%(4xx"2 + (2%bxx*xe”(2%a) - e~ (2*a))*e” (2*%b*x)/b"2 - (2*b*xx + 1)*e” (-2%b
*x — 2%a)/b"2)*d + 1/8*cx(4xx + e~ (2%bxx + 2%a)/b - e~ (-2xb*xx - 2%*a)/b)

Fricas [A] time = 1.82963, size = 163, normalized size = 2.96

2b2dx? + 4 b2cx — d cosh (bx + a)* + 4 (bdx + be) cosh (bx + a) sinh (bx + a) — d sinh (bx + a)*
8 b2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*cosh(b*x+a)~2,x, algorithm="fricas")

[Out] 1/8%(2*b~2*xd*x"2 + 4*b~2*xc*x - d*xcosh(b*x + a)~2 + 4x(b*d*xx + b*c)*cosh(b*x
+ a)*sinh(b*x + a) - dxsinh(b*x + a)~2)/b"2

Sympy [A] time = 0.673685, size = 126, normalized size = 2.29

cxsinh? (a+bx) cx cosh? (a+bx)  dx? sinh? (a+bx)  dx? cosh? (a+bx) + csinh (a+bx) cosh (a+bx) + dx sinh (a+bx) cosh (a+bx) d sinh?
2 4 4 2b 2b 41

2
2
(cx + d%) cosh? (a)
Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((d*x+c)*cosh(b*x+a)**2,x)
[Out] Piecewise((-c*x*sinh(a + b*x)**2/2 + c*x*cosh(a + b*x)**2/2 - d*xx**2*xsinh(a

+ bxx)**2/4 + dxx**2*cosh(a + b*x)**2/4 + c*sinh(a + b*x)*cosh(a + b*x)/(2
*b) + d*x*sinh(a + b*x)*cosh(a + b*x)/(2%b) - d*sinh(a + b*x)**x2/(4*xb*x*x2),
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Ne(b, 0)), ((cxx + d*x**2/2)*cosh(a)**2, True))

Giac [A] time = 1.25421, size = 85, normalized size = 1.55

1., 1 (2bdx + 2bc — d)e?b*+29) (2 bdx + 2 be + d)el~2b¥-27)
—dx®+ —cx + _
4 2 16 b2 16 b2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*cosh(b*x+a)~2,x, algorithm="giac")

[Out] 1/4%d*xx"2 + 1/2*%c*xx + 1/16%(2*xb*xd*x + 2%b*xc - d)*e” (2%b*xx + 2%a)/b"2 - 1/16
* (2xbxd*x + 2%bxc + d)*e”(-2*b*xx - 2%a)/b"2
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2
319 fCOSh (a+bx) dx

c+dx

Optimal. Leaf size=78

cosh (Za - 27176) Chi (%bc + be) sinh (Za - %bc) Shi (%bc + 2bx) log(c + dx)
+ +
2d 2d 2d

[Out] (Cosh[2*a - (2xb*c)/d]*CoshIntegral [(2*bxc)/d + 2%b*x])/(2*d) + Loglc + d*x
1/(2*%d) + (Sinh[2%a - (2%b*c)/d]*SinhIntegral [(2*b*c)/d + 2xbx*x])/(2*d)

Rubi [A] time = 0.154454, antiderivative size = 78, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 5, number of rules used = 4, integrand size = 16, e -

0.25, Rules used = {3312, 3303, 3298, 3301}

integrand size

cosh (2a - %bc) Chi (%bc + 2bx) sinh (2a - %bc) Shi (%bc + 2bx) log(c + dx)
+ +

Antiderivative was successfully verified.

[In] Int[Cosh[a + b*x]~2/(c + d*x),x]

[Out] (Cosh[2*a - (2xb*c)/d]*CoshIntegral [(2xb*c)/d + 2%b*xx])/(2*d) + Loglc + d*x
1/(2xd) + (Sinh[2*a - (2xbx*c)/d]*SinhIntegral [(2*b*xc)/d + 2xb*x])/(2*d)

Rule 3312

Int[((c_.) + (d_.)*(x_)) " (m_)*sinl(e_.) + (f_.)*(x_ )] (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sin[e + f*x]°n, x], x] /; FreeQ[{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 11))

Rule 3303

Int[sin[(e_.) + (£_)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Dist[Cos[(d*
e - cxf)/d], Int[Sin[(c*f)/d + f*x]/(c + d*x), x], x] + Dist[Sin[(d*e — cx*f
)/d]l, Int[Cos[(cxf)/d + f*xx]/(c + d*x), x], x] /; FreeQl{c, 4, e, f}, x] &&
NeQ[d*e - cxf, 0]

Rule 3298

Int[sinl[(e_.) + (Complex[0, fz 1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[(I*SinhIntegral [(c*f*fz)/d + f*fz*x])/d, x] /; FreeQ[{c, d, e, f
, fz}, x] && EqQ[d*e - cxfxfz*xI, 0]

Rule 3301

Int[sin[(e_.) + (Complex[0, fz 1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[CoshIntegral [(cxf*fz)/d + f*xfz*x]/d, x] /; FreeQ[{c, d, e, f, fz
}, x] && EqQ[d*(e - Pi/2) - c*xfxfzxI, 0]

Rubi steps
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f coshz(a + bx) = f 1 N cosh(2a + 2bx) P
c+dx *= 2(c + dx) 2(c + dx) *

log(c+dx) 1 f cosh(2a + 2bx)

=—— "+ | ——————dx
2d 2 c+dx

cosh ( + be) sinh ( + 2bx

log(c + dx) 2bc d 1 2bc
== a " zCOSh(Z” d)f R d“zsmh(za d)fﬁ
cosh (Zu - Z—bC) Chi (Zbc + 2bx) log(c + dx) sinh (2a - 2—bc) Shi (2—}76 + 2bx )
+
2d 2d 2d

Mathematica [A] time = 0.114101, size = 64, normalized size = 0.82

cosh (211 - Z_bc) Chi (Zb(c;rdx)) + sinh (2a - 2—bc) Shi (2b(c+dx)) + log(c + dx)
2d

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + bxx]~2/(c + dxx),x]

[Out] (Cosh[2*a - (2xb*c)/d]*CoshIntegral [(2xb*x(c + dx*x))/d] + Loglc + d*x] + Sin
h[2*a - (2%b*c)/d]*SinhIntegral [(2xb*(c + dx*x))/d])/(2xd)

Maple [A] time = 0.071, size = 97, normalized size = 1.2

1 J 1 da=c da —cb 1 da—cb
n(x+c)__ 277 Bil1,2bx+2a-2 i )——e2 d El(l —2bx-2a-2

—da +cb
2d 4d d 4d

d

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*x+a) 2/ (d*x+c),x)

[Out] 1/2*1n(d*x+c)/d-1/4/d*xexp(-2*(a*xd-b*c)/d)*Ei(1,2*%b*x+2*a-2*(axd-b*c)/d)-1/4
/d*exp (2% (a*d-b*c) /d) *Ei (1, -2%b*x-2%a-2x* (-axd+b*c)/d)

Maxima [A] time = 1.34529, size = 97, normalized size = 1.24

2bc
20+ 2 (dx+c)b 2a-—+ 2 (dx+c)b
6( )El ( 4 ) e( )El ( —d ) s ].Og (dx + C)

4d - 4d 2d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~2/(d*x+c),x, algorithm="maxima")

[Out] -1/4xe”(-2%a + 2xb*c/d)*exp_integral_e(1l, 2x(d*x + c)*b/d)/d - 1/4*xe”(2*a -
2xb*c/d)*exp_integral_e(1, -2%(d*x + c)*b/d)/d + 1/2*log(d*x + c)/d
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Fricas [A] time = 1.78312, size = 232, normalized size = 2.97

(Ei (2(bd;c+bc)) +Ei (_2(bd;c+bc))) cosh (_Z(bcd—ad)) + (Ei (2(bd;c+bc)) _Ei (_2(bd;c+bc))) sinh (_Z(bcd—ad)) +2 log (dx +
4d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~2/(d*x+c),x, algorithm="fricas")

[Out] 1/4*x((Ei(2*(b*d*x + b*c)/d) + Ei(-2*(bxd*x + b*c)/d))*cosh(-2x(bxc - axd)/d
) + (Ei(2*%(b*d*x + bxc)/d) - Ei(-2%(bxd*x + b*xc)/d))*sinh(-2*(bxc - axd)/d)

+ 2*log(d*x + c))/d

Sympy [F] time = 0., size = 0, normalized size = 0.

cosh? (a + bx)
[odtareg,

c+dx
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)**2/(d*x+c),x)

[Out] Integral(cosh(a + b*x)**2/(c + d*x), x)

Giac [A] time = 1.29424, size = 92, normalized size = 1.18

2b 2bc

Ei (M) e(zu_T) + Ei (—z(bdx+bc)) e(_2a+7) + 2 log (dx + c)

d d
4d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~2/(d*x+c),x, algorithm="giac")

[Out] 1/4*%(Ei(2*%(b*d*x + b*xc)/d)*e”(2*%xa - 2*bxc/d) + Ei(-2*%(b*d*x + b*xc)/d)*e” (-2
xa + 2xb*xc/d) + 2xlog(d*x + c))/d
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2
313 [y

(c+dx)?

Optimal. Leaf size=81

bsinh (2a - %bc) Chi (%bc + be) b cosh (Za - %bc) Shi (%bc + be) coshz(u +by)

F7 * P2 d(c + dx)

[Out] -(Cosh[a + b*x]~2/(d*(c + d*x))) + (b*CoshIntegral[(2%b*c)/d + 2xb*x]*Sinh[
2%a - (2*%bxc)/d])/d"2 + (b*Cosh[2*a - (2%b*c)/d]*SinhIntegral [(2*bxc)/d + 2
*b*xx])/d"2

Rubi [A] time = 0.145647, antiderivative size = 81, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 5, number of rules used = 5, integrand size = 16, e e =

0.312, Rules used = {3313, 12, 3303, 3298, 3301}

integrand size

bsinh (2a - %bc) Chi (%bc + 2bx) b cosh (2a - %bc) Shi (%bc + be) . Coshz(a + by)

2 * 7 d(c + d)

Antiderivative was successfully verified.

[In] Int[Coshl[a + b*x]~2/(c + d*x)~2,x]

[Out] -(Cosh[a + b*x]~2/(d*(c + d*x))) + (b*CoshIntegral[(2%b*c)/d + 2*bxx]*Sinh[
2%a - (2xbxc)/d])/d"2 + (b*Cosh[2*a - (2%b*c)/d]*SinhIntegral [(2*b*c)/d + 2
*bxx])/d™2

Rule 3313

Int[((c_.) + (@_D)*x_)) " (m )*sinf[(e_.) + (f_.)*(x )1 (n_), x_Symbol] :> Si
mp[((c + d*x)"(m + 1)*Sin[e + f*x]"n)/(d*(m + 1)), x] - Dist[(f*n)/(d*(m +
1)), Int[ExpandTrigReducel[(c + d*x)"(m + 1), Cos[e + f*x]*Sin[e + f*x]~(n -
1), x1, x], x] /; FreeQl{c, d, e, f, m}, x] && IGtQ[n, 1] && GeQ[m, -2] &&
LtQ[m, -1]

Rule 12

Int[(a_)*(u_), x_Symbol] :> Dist[a, Int[u, x], x] /; FreeQla, x] && !Match
Qlu, (b_)*(v_) /; FreeQ[b, x]]

Rule 3303

Int[sin[(e_.) + (f_)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Dist[Cos[(d*
e - cxf)/d], Int[Sin[(c*xf)/d + f*x]/(c + d*xx), x], x] + Dist[Sin[(d*e — cx*f
)/d], Int[Cos[(c*f)/d + f*xx]/(c + d*x), x1, x] /; FreeQ[{c, d, e, f}, x] &&
NeQ[d*e - c*xf, 0]

Rule 3298

Int[sinl(e_.) + (Complex[0, fz 1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[(I*SinhIntegral[(cxf*fz)/d + f*xfz*x])/d, x] /; FreeQ[{c, d, e, £
, fz}, x] && EqQ[d*e - cxfxfz*xI, 0]

Rule 3301
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Int[sin[(e_.) + (Complex[0, fz_1)*(f_.)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[CoshIntegral [(cxf*xfz)/d + f*xfz*x]/d, x] /; FreeQ[{c, 4, e, f, fz
}, x] &% EqQldx(e - Pi/2) - cxf*xfz*xI, 0]

Rubi steps

. isinh(2a+2bx)
f cosh?(a + bx) p cosh?(a + bx) . (2ib) f T
—  dx=-
(c + dx)? d(c + dx) d

2 sinh(2a+2bx)
_cosh™(a + bx) f o dx

d(c + dx) d
be Sinh(ZTbc'Fth) . 2be cosh(%bc+2bx)
_coshz(a T bx) (b cosh (2a - —)) ) — o dx . (bsmh (2a - 7)) ch
d(c + dx) d
cost(a+ ) _ bChi(%bC n 2bx) sinh (2a - %) ) bcosh (Za - ﬂ) Shi (& +2bx )
d(c + dx) 42 7

Mathematica [A] time = 0.401756, size = 75, normalized size = 0.93

2
bsinh (2(1 _ 2_bc) Chi (2b(c+dx)) + beosh (2[1 _ Z_bc) Shi (2b(c+dx)) _ d cosh”(a+bx)
d d c+dx
A2

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x]~2/(c + d*x)~2,x]

[Out] (-((d*Cosh[a + b*x]72)/(c + d*x)) + b*CoshIntegral[(2+b*(c + d*x))/d]*Sinh[
2%a - (2%bxc)/d] + b*Cosh[2*a - (2%bxc)/d]*SinhIntegral [(2%b*x(c + d*x))/d])
/d~2

Maple [A] time = 0.076, size = 152, normalized size = 1.9

1 be—be—2a
T2d({x+c) (Abdx+4chd 28

da—cb\ be2t*2a (cp Ty ya
7 Y + bx

_p da—cb
e d Ei(l,be+2a—2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*x+a) 2/ (d*x+c)”2,x)

[Out] -1/2/d/(d*x+c)-1/4xb*xexp(-2%b*x-2%a)/ (b*d*x+b*c)/d+1/2xb/d~2*exp (-2 (a*d-b*
c)/d)*Ei(1,2xbxx+2%a-2* (a*d-b*c)/d) -1/4*b/d"2*exp (2xbxx+2*a) / (bxc/d+b*x) -1/
2*¥b/d"2*xexp (2% (a*d-bxc) /d) *Ei (1, -2*%b*x-2*a-2% (—a*d+b*c) /d)

Maxima [A] time = 1.23692, size = 119, normalized size = 1.47

e(2a+%?)E2(zai:ab) e@a—%?)Ez(_za%;oh)

1
4(dx+ od 4@dx+ad  2(Px+cd)

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(cosh(b*x+a)~2/(d*x+c)~2,x, algorithm="maxima")

[Out] -1/4xe”(-2%a + 2*bxc/d)*exp_integral e(2, 2x(d*x + c)*b/d)/((d*x + c)*d) -
1/4xe”~(2%a - 2%b*c/d)*exp_integral e(2, -2x(d*x + c)*b/d)/((d*x + c)*d) - 1
/2/(d72%x + c*d)

Fricas [B] time = 1.78497, size = 365, normalized size = 4.51

d cosh (bx + a)? + d sinh (bx + a)? - ((bdx + bo)Ei (2“”’;‘*””) _ (bdx + bo)Ei (—Z(bd;“bc))) cosh (—Z(b;‘”d)) - ((bdx +
- 2 (d3x + cdz)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~2/(d*x+c)~2,x, algorithm="fricas")

[Out] -1/2*(d*cosh(b*x + a)~2 + d*sinh(b*x + a)~2 - ((bxd*x + b*c)*Ei(2*(b*xd*x +
bxc)/d) - (bxd*x + b*c)*Ei(-2*(b*d*x + bxc)/d))*cosh(-2*(b*c - axd)/d) - ((
bxd*x + bxc)*Ei (2% (b*d*x + b*c)/d) + (bxd*x + b*c)*Ei(-2*x(b*d*x + b*xc)/d))*
sinh(-2*%(b*c - a*xd)/d) + d)/(d"3*x + c*d"2)

Sympy [F] time = 0., size = 0, normalized size = 0.

cosh? (a + bx)
[ttt

(c + dx)?
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)**2/(d*x+c)**2,x)

[Out] Integral(cosh(a + b*x)**2/(c + d*x)**2, x)

Giac [F] time = 0., size = 0, normalized size = 0.

cosh (bx + a)2
[t

(dx + c)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~2/(d*x+c)~2,x, algorithm="giac")

[Out] integrate(cosh(b*x + a)~2/(d*x + ¢c)~2, x)
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2
3 14 fCOSh (a+bx) dx

(c+dx)3

Optimal. Leaf size=112

2bc 2bc

2 2bc . 2 : 2bc .
b“ cosh (Za - 7) Chi (7 + be) . b“ sinh (2{1 - 7) Shi (7 + be) ) bsinh(a + bx) cosh(a + bx) ) coshz(a 41
a3 a3 d%(c + dx) 2d(c + dx)

[Out] -Coshl[a + bxx]~2/(2*dx(c + d*x)~2) + (b~2*Cosh[2*a - (2*bxc)/d]*CoshIntegra
1[(2%b*c)/d + 2*xbxx])/d~3 - (b*Cosh[a + b*x]*Sinh[a + b*x])/(d"2x(c + d*x))
+ (b"2*xSinh[2*a - (2%b*c)/d]*SinhIntegral [(2*b*c)/d + 2xbxx])/d"3

Rubi [A] time = 0.187065, antiderivative size = 112, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 7, number of rules used = 6, integrand size = 16, e e =

0.375, Rules used = {3314, 31, 3312, 3303, 3298, 3301}

integrand size

2bc 2bc

) 2bc . 2 . 2bc .
b= cosh (211 - 7) Chi (7 + be) . b* sinh (Za - 7) Shi (7 + 2bx) ) bsinh(a + bx) cosh(a + bx) ) coshz(a +
a3 a3 d%(c + dx) 2d(c + dx)

Antiderivative was successfully verified.

[In] Int[Coshl[a + b*x]~2/(c + d*x)~3,x]

[Out] -Coshl[a + b*x]~2/(2xd*(c + d*x)~2) + (b~2xCosh[2*a - (2*b*c)/d]*CoshIntegra
1[(2*b*c)/d + 2%b*x])/d"3 - (b*Cosh[a + b*x]*Sinh[a + b*x])/(d"2*(c + d*x))
+ (b72xSinh[2*a - (2xb*c)/d]*SinhIntegral [(2*b*c)/d + 2%b*x])/d"3

Rule 3314

Int[((c_.) + (@_D)*x)) " (m )*x((b_.)*sin[(e_.) + (f_.)*(x)]1)"(n_), x_Symbo
1] :> Simp[((c + d*x)"(m + 1)*(b*Sinf[e + f*x])"n)/(d*x(m + 1)), x] + (Dist[(
b™2xf 2xnx(n - 1))/(d"2*(m + 1*(m + 2)), Int[(c + d*x)"(m + 2)*(b*Sin[e +

fxx])"(n - 2), x], x] - Dist[(f72%n"2)/(d"2*x(m + 1)*(m + 2)), Int[(c + d*x)
“(m + 2)*(b*Sinle + f*x])"n, x], x] - Simp[(b*f*nx(c + d*x)~(m + 2)*Cos[e +
fxx]*(b*Sin[e + f*xx])~(n - 1))/(d"2%(m + 1)*x(m + 2)), x]) /; FreeQ[{b, c,

d, e, f}, x] && GtQ[n, 1] && LtQ[m, -2]

Rule 31

Int[((a_) + (b_.)*(x_))~(-1), x_Symbol] :> Simp[Log[RemoveContent[a + bxx,
x]1/b, x]1 /; FreeQ[{a, b}, x]

Rule 3312

Int[((c_.) + (d_)*(x_)) " (m )*sin[(e_.) + (f_.)*(x )] (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sin[e + f*x]°n, x], x] /; FreeQ[{c, d, e, £
, m}, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]1))

Rule 3303

Int[sin[(e_.) + (£_)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Dist[Cos[(d*
e - cxf)/d]l, Int[Sin[(cxf)/d + f*x]/(c + d*x), x], x] + Dist[Sin[(d*e - cx*f
)/d], Int[Cos[(cxf)/d + fxx]/(c + d*xx), x], x] /; FreeQl{c, d, e, f}, x] &&
NeQ[d*e - cx*f, 0]
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Rule 3298

Int[sin[(e_.) + (Complex[0, fz_ ])*(f_.)*x(x_)]1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[(I*SinhIntegral [(c*xf*fz)/d + fxfz*x])/d, x] /; FreeQ[{c, d, e, £
, Tz}, x] && EqQ[d*e - cxf*xfzxI, 0]

Rule 3301

Int[sin[(e_.) + (Complex[0, fz 1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[CoshIntegral [(c*f*fz)/d + f*xfz*x]/d, x] /; FreeQ[{c, d, e, f, fz
}, x] &% EqQ[d*(e - Pi/2) - cxf*xfz*xI, 0]

Rubi steps
2 2 . 12 1 d 22 coshz(a+bx) d
fCOSh (a + bx) o _cosh (a + bx) _ b cosh(a + bx) sinh(a + bx) ~ f@ X N ( )IT X
(c +dx)3 2d(c + dx)? d%(c + dx) d2 a2
2 1 cosh(2a+2bx)
B _COShZ(El +bx) b?log(c + dx) b cosh(a + bx) sinh(a + bx) N (2b ) f (2(c+dx) 2(c+dx) )
— 2d(c + dx)? a3 d2(c + dx) d?
h(2a+2b.
3 coshz(a + bx) bcosh(a + bx)sinh(a + bx) N b? f % dx
~ 2d(c + dx)? d2(c + dx) d?
2bc
) 2he Cosh(7+2bx) 5 .
B cosh?(a + bx)  beosh(a + bx) sinh(a + bx) (b cosh (Za B 7)) f c+dx dx N b sit
2d(c + dx)? d?(c + dx) d?
2 2bc . 2bc 2 . p
_ cosh¥(a+by) bTcosh (2” - 7) Chi (7 * 2bx) beosh(a + bx) sinh(a -+ bx) _ b sinh (‘
© 2d(c + dx)? d3 d2(c + dx)

Mathematica [A] time = 0.879828, size = 102, normalized size = 0.91

b2 cosh (Za B Z_bc) Chi (2h(c+dx)) +2b2sinh (Za _2be ) Shi (2b(c+dx)) B d(b(c+dx) sinh(Z(u+bx)Z+d coshz(a+bx))
d d d d (c+dx)

243

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x]~2/(c + d*x)~3,x]

[Out] (2xb~2*Cosh[2*a - (2%b*c)/d]*CoshIntegral [(2xb*(c + d*x))/d] - (d*(d*Coshl[a
+ bxx]72 + b*(c + d*x)*Sinh[2*(a + b*x)]))/(c + d*x)~2 + 2*b"2xSinh[2*a -
(2xb*c) /d]*SinhIntegral [(2+b*(c + d*x))/d])/(2xd~3)

Maple [B] time = 0.081, size = 299, normalized size = 2.7

1 b3 e—2 bx-2a X b3 e—2 bx-2a c b2 e—2 bx-2a bZ

- 5+ + - - 53¢
4d(dx+c)*  4d (b2 + 202cdx + c22)  Ad? (2222 + 2DPcdx + 2b2)  8d (b2d2x2 + 2 DPedx + c2b2) 24

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*x+a) 2/ (d*x+c)”3,x)

[Out] -1/4/d/(d*x+c) ~2+1/4%b~3*exp (-2xb*x-2%a) /d/ (b~ 2%d~2%x”~2+2xb~ 2% cxd*x+b~2%c”2
) *x+1/4%b~3*exp (—2%b*x-2%a) /d"2/ (b™2%d"2*%x"2+2%b~2%kc*xd*x+b~2%c~2) *c-1/8%b"2
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xexp (-2xb*x-2%a) /d/ (b72xd"2*x"2+2xb~ 2k c*xd*x+b~2%c~2) -1/2%b~2/d"3*%exp (-2* (ax*
d-b*c) /d) *Ei (1, 2xbxx+2xa-2x (a*d-b*c) /d)-1/8%b"2/d"3*exp (2¥b*x+2%*a) / (b*xc/d+b
*x) "2-1/4%b"2/d"3*%exp (2xb*x+2%*a) / (b*c/d+b*x) -1/2%b~2/d"3*exp (2% (a*d-b*c) /d)
*Ei (1, -2%bxx—2%a-2* (—axd+b*c)/d)

Maxima [A] time = 1.28828, size = 134, normalized size = 1.2
2bc 2bc
) e(—Z a+T)E3 (2(d3;+c)b) 6(2 a—T)E3 (_2(d3;+c)b)

4 (d3x2 +2cd?x + czd) B 4 (dx + c)*d B 4(dx + )*d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~2/(d*x+c)~3,x, algorithm="maxima")

[Out] -1/4/(d73%x72 + 2%c*d™2*x + c”2xd) - 1/4%e”(-2%a + 2*bxc/d)*exp_integral e(
3, 2x(d*x + c)*b/d)/((d*x + c)"2xd) - 1/4xe”(2%a - 2xbxc/d)*exp_integral_e(
3, —2%(d*x + c)*b/d)/((d*x + c)~2x*d)

Fricas [B] time = 1.8496, size = 597, normalized size = 5.33

d? cosh (bx + a)° + d2 sinh (bx + a)” + 4 (bd%x + bed) cosh (bx + a) sinh (bx + a) + d? - 2 ((b2d2x2 + 2 b2cdx + b2c:

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 2/ (d*x+c)~3,x, algorithm="fricas")

[Out] -1/4*x(d"2*cosh(b*x + a)~2 + d"2xsinh(b*x + a)~2 + 4x(b*d"2%x + bx*c*d)*cosh(
b*x + a)*sinh(b*x + a) + 472 - 2x((b72*%d"2*x"2 + 2%b"2*c*d*x + b~ 2*xc~2)*Ei (

2% (bxd*x + bx*c)/d) + (b72%d"2*x72 + 2*b~2*cxd*x + b~ 2*%c”2)*Ei(-2x(b*d*x + b
xc)/d))*cosh(-2%(b*c - a*xd)/d) - 2*%((b~2%d~2%x~2 + 2%b~2xc*d*x + b~2%c~2)*E
i(2x(b*d*x + b*c)/d) - (b72xd"2*xx72 + 2¥b"2*c*d*x + b~2%c”™2)*Ei (-2* (b*d*x +
bxc)/d) ) *sinh (-2*(b*c - a*xd)/d))/(d"5*xx"2 + 2%c*d"4*x + c~2*d"3)

Sympy [F] time = 0., size = 0, normalized size = 0.

cosh? (a + bx)
[ete

(c + dx)°

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)**2/(d*x+c)**3,x)

[Out] Integral(cosh(a + b*x)**2/(c + d*x)**3, x)

Giac [B] time = 1.40771, size = 446, normalized size = 3.98

2bc 2bc 2bc

ARPES (—2 <bd;‘+bc)) L25F) | e (-—2 (bd;”bc)) 25 | g e (—2 (bdfbc)) o275 | g p2eaami (—5
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~2/(d*x+c)~3,x, algorithm="giac")

[Out] 1/8*%(4*xb~2xd"2*xx"2*Ei (2% (b*d*x + b*c)/d)*e”(2*xa — 2xbxc/d) + 4*b~2*xd"2*x" 2%
Ei(-2*%(bxd*x + bx*c)/d)*e” (-2xa + 2xb*xc/d) + 8*b~2xc*d*x*Ei (2% (b*d*x + b*c)/

d)*e” (2*%a — 2xbxc/d) + 8*b " 2kc*d*x*Ei(-2*%(bxd*x + bxc)/d)*e”(-2*a + 2x*bxc/d

) + 4xb72xc”2+E1 (2% (b*d*x + bxc)/d)*e”(2*a - 2¥b*c/d) + 4*xb~2xc"2*xEi (-2 (b*

d*x + bxc)/d)*e”(-2xa + 2¥bxc/d) - 2*xbxd"2*xx*e” (2xb*xx + 2¥a) + 2*xb*xd"2*x*e”
(-2%b*x - 2%a) - 2*bkxckd*e” (2xbxx + 2%a) + 2xbkckdxe” (-2*%b*x — 2*a) - d"2*e
“(2*%bxx + 2*a) - d72%e” (-2%b*x - 2%a) - 2*%d”2)/(d75*x72 + 2%c*d"4xx + cT2%d

~3)
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2
315 f cosh”(a+bx) dx

(c+dx)?

Optimal. Leaf size=162

3 2bc . [ 2bc 3 2bc . [ 2bc
3g4 3d4 3d3(c + dx) 3d2(c + dx)

[Out] b"2/(3*d"3*(c + d*x)) - Coshl[a + b*x]~2/(3*d*(c + d*x)~3) - (2*b~2*Coshl[a +
bxx]~2)/(3*%d"3*(c + d*x)) + (2+b~3*CoshIntegral[(2xbxc)/d + 2*b*x]*Sinh[2x
a — (2xb*c)/d])/(3*d"4) - (bxCosh[a + b*x]*Sinh[a + b*x])/(3*d"2x(c + d*x)~
2) + (2%b~3*Cosh[2*a - (2%b*c)/d]*SinhIntegral [(2xbxc)/d + 2*b*x])/(3*d"4)

Rubi [A] time = 0.180605, antiderivative size = 162, normalized size of antiderivative =

. . b f rul
1., number of steps used = 7, number of rules used = 7, integrand size = 16, e -

0.438, Rules used = {3314, 32, 3313, 12, 3303, 3298, 3301}

integrand size

3 . 2bc . [ 2bc 3 2bc . [ 2bc
2b° sinh (Za - 7) Chi (7 + 2bx) 2b° cosh (2a - 7) Sh1(7 + be) B2 coshz(a +bx)  bsinh(a + bx) cosl

342 * 34 383(c + dv) 332(c + dx)

Antiderivative was successfully verified.

[In] Int[Cosh[a + bx*x]~2/(c + d*x)~4,x]

[Out] b~2/(3*d"3*(c + d*x)) - Coshl[a + bxx]~2/(3*%d*(c + d*x)~3) - (2¥b~2*Cosh[a +
b*x]~2)/(3*%d"3*(c + d*x)) + (2%b~3*CoshIntegral [(2%b*c)/d + 2xb*x]*Sinh[2x
a - (2xb*xc)/d])/(3*d"4) - (b*Cosh[a + b*x]*Sinh[a + b*x])/(3*d"2*(c + d*x)~
2) + (2xb~3*Cosh[2*a - (2*b*c)/d]*SinhIntegral [(2xb*c)/d + 2*bxx])/(3*xd~4)

Rule 3314

Int[((c_.) + (@_)*(x_)) " (m )*((b_.)*sin[(e_.) + (f_.)*(x_)]1)"(n_), x_Symbo
1] :> Simp[((c + d*x)~(m + 1)*(b*Sin[e + f*x])"n)/(d*(m + 1)), x] + (Dist[(
b 2xf"2xnx(n - 1))/(d"2%(m + D*(m + 2)), Int[(c + d*x)"(m + 2)*(b*Sin[e +

fxx])"(n - 2), x], x] - Dist[(£72*n"2)/(d"2%(m + 1)*(m + 2)), Int[(c + d*x)
“(m + 2)*(b*Sinle + f*x])"n, x], x] - Simp[(b*f*n*(c + d*x)~(m + 2)*Cos[e +
fxx]*(b*Sinfe + f*x])~(n - 1))/(d"2%(m + 1)*x(m + 2)), x]) /; FreeQ[{b, c,

d, e, f}, x] && GtQ[n, 1] && LtQ[m, -2]

Rule 32

Int[((a_.) + (b_.)*(x_))"(m_), x_Symbol] :> Simp[(a + bxx)"(m + 1)/(b*x(m +
1)), x] /; FreeQ[{a, b, m}, x] && NeQ[m, -1]

Rule 3313

Int[((c_.) + (d_)*(x_)) " (m_)*sin[(e_.) + (f_.)*(x_ )] (n_), x_Symbol] :> Si
mp[((c + d*x)"(m + 1)*Sin[e + f*x]"n)/(d*(m + 1)), x] - Dist[(f*n)/(d*x(m +
1)), Int[ExpandTrigReduce[(c + d*x)"(m + 1), Cos[e + f*x]*Sin[e + f*x] " (n -
1), x1, x1, x] /; FreeQl{c, 4, e, f, m}, x] && IGtQ[n, 1] && GeQ[m, -2] &&
LtQ[m, -1]

Rule 12

Int[(a_)*(u_), x_Symbol] :> Dist[a, Int[u, x], x] /; FreeQla, x] &% !'Match
Qlu, (b )*(v_) /; FreeQ[b, x]]
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Rule 3303

Int[sin[(e_.) + (£_)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Dist[Cos[(d*
e - cxf)/d], Int[Sin[(c*f)/d + f*x]/(c + d*xx), x], x] + Dist[Sin[(d*e — cx*f
)/d]l, Int[Cos[(cxf)/d + f*xx]/(c + d*x), x], x] /; FreeQl{c, 4, e, £}, x] &&
NeQ[d*e - c*xf, 0]

Rule 3298

Int[sinl[(e_.) + (Complex[0, fz 1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[(I*SinhIntegral [(c*f*fz)/d + f*fz*x])/d, x] /; FreeQ[{c, d, e, £
, fz}, x] && EqQ[d*e - cxfxfz*xI, 0]

Rule 3301

Int[sin[(e_.) + (Complex[0, fz 1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[CoshIntegral [(cxf*fz)/d + f*xfz*x]/d, x] /; FreeQ[{c, d, e, f, fz
}, x] && EqQ[d*(e - Pi/2) - cxfxfzxI, 0]

Rubi steps
1 coshz(u+bx)
f coshz(a + bx) o _coshz(a + bx) _ b cosh(a + bx) sinh(a + bx) ~ b f (c+dx)? dx N (sz) f (c+dx)? dx
(c + dx)* ~ 3d(c +dx)3 3d2(c + dx)? 342 3d2
_ b? cosh®(a + bx)  2b%cosh®(a + bx)  bcosh(a + bx) sinh(a + bx) . (4ib3) T
C 3d3(c+dx)  3d(c+ dx)3 3d3(c + dx) 3d%(c + dx)? 3d:
sinh(2
P cosh’(a +bx) _ 262 cosh®(a+bx) _beosha +bx)sinh@ +bx) (20°) [ =28
© 3d3(c+dx)  3d(c + dx)3 3d3(c + dx) 3d2(c + dx)? 343
3
R cosh®(a + bx) 202 cosh®(a + bx)  bcosh(a + bx) sinh(a + bx) (Zb cosh (2”
© 3d3(c+dx)  3d(c+ dx)3 3d3(c + dx) 3d2(c + dx)?
3 . [ 2bc . 2bc
_ v? cosh®(a +bx)  2b% cosh®(a + bx) . 26°Chi (7 * be) sinh (Za - 7) b cosl
© 3d3(c+dx)  3d(c+dx)3 3d3(c + dx) 3d4

Mathematica [A] time = 0.833647, size = 121, normalized size = 0.75

4P sinh (Za _ 2hc ) Chi (2b<c+dx)) B d(cosh(2(a+bx))(2b?(c+dx)?+d2)+d(b(c+dx) sinh(2(a-+bx))+d)) 4 cosh (Za ~ %bc ) Shi (2b(c+dx)\

d d (c+dx)3 d
644

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x]~2/(c + d*xx)~4,x]

[Out] (4*xb~3*CoshIntegral [(2xbx(c + dxx))/d]*Sinh[2*a - (2%bxc)/d] - (d*x((d"2 + 2
*b~2%(c + d*x)~2)*Cosh[2*(a + b*x)] + dx(d + bx(c + d*x)*Sinh[2*(a + b*x)])

))/(c + d*x)73 + 4%b~3*Cosh[2*a - (2xb*c)/d]*SinhIntegral [(2*b*(c + d*x))/d
1)/(6%d"4)

Maple [B] time = 0.092, size = 555, normalized size = 3.4

1 b5 e—2 bx-2a x2 b5 e—2 bx-2a cx

6d(dx+c)° 6d (B3B3 + 3 B3cd® + 3b3c2dx + c3b°) 342 (B3B3 + 3 B3cd? + 3b3c2dx + c3b°) 6ds (33
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*x+a) 2/ (d*x+c) 4,x)

[Out] -1/6/d/(d*x+c) ~3-1/6%b~5xexp (-2*b*x-2%a)/d/ (b~3*%d~3*x~3+3*%b~3*c*d~2*x~2+3*b
T3%cT2xd*x+b73%c73) *x72-1/3%b " 5xexp (-2*%b*x-2%a) /d"2/ (b~3*d"3*x"3+3*b”"3*c*xd”
2*%xX"2+3%b 3% cT2*d*x+b"3*Cc”3) *c*xx—1/6%b"5*xexp (-2*¥bxx-2%a) /d~3/ (b~ 3*d"3*x"3+3
*b73%Cc*xdT2xx"2+3%b 3% CT2xd*x+b"3%c"3) *c"2+1/12xb " 4*xexp (-2*xb*x-2%a) /d/ (b~ 3*d
“3%x73+3%b73*ckd"2*%x " 2+3%b "3k T 2*d*x+b"3%Cc”3) *x+1/12%b " 4xexp (—-2xb*x-2%a) /d”
2/ (b™3%d~3*x"3+3*b"3*cxd~2*x"2+3*b 3%~ 2xd*x+b"3*c”3) *c—1/12%b" 3*exp (-2*b*x
—-2%a)/d/ (b7 3%d~3%x"3+3%b"3*c*kd " 2%x"2+3*b"3*c"2xd*x+b"3*%c~3)+1/3*b"3/d"4*exp
(=2%(a*d-bxc) /d) *Ei (1, 2%bxx+2%a-2* (a*xd-bxc) /d)-1/12xb~3/d " 4*exp (2xb*x+2%a) /
(b*c/d+b*x) ~3-1/12%b"3/d " 4*exp (2*b*x+2*a) / (b*c/d+b*x) “2-1/6%b~3/d ~4*exp (2*b
xx+2%a) / (bxc/d+b*x)-1/3*xb~3/d 4*exp (2% (a*xd-b*c) /d) *Ei (1, -2%b*x-2*a-2* (-a*xd+
b*c) /d)

Maxima [A] time = 1.29803, size = 149, normalized size = 0.92

2bc 2bc
. e(2a+7;)E4(2@%;@b) e@u_77)E4(—20ﬁ;@b)

6 (d4x3 +3cd3x? + 3c2d%x + c3d) B 4(dx + )°d B 4(dx + ¢)°d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~2/(d*x+c) 4,x, algorithm="maxima")
g g

[Out] -1/6/(d"4*x"3 + 3*c*kd™3%x"2 + 3%c™2%d"2%x + c”3%d) - 1/4*xe”(-2%a + 2%b*c/d)
xexp_integral e(4, 2x(d*x + c)*b/d)/((d*x + c)73*d) - 1/4*e”(2xa - 2xb*c/d)
xexp_integral_e(4, -2*(d*x + c)*b/d)/((d*x + c)~3xd)

Fricas [B] time = 1.89245, size = 859, normalized size = 5.3

a3+ (2 b2d3x? + 4 bPcd?x + 2 bPc%d + d3) cosh (bx + a)* +2 (bd3x + bcdz) cosh (bx + a) sinh (bx + a) + (2 b2d3x? 4

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~2/(d*x+c) 4,x, algorithm="fricas")

[Out] -1/6*%(d"3 + (2*b72xd"3%x"2 + 4*b~2*c*kd~2*x + 2*xb~2xc”2*%d + d73)*cosh(b*x +
a)”2 + 2*%(b*d”"3*x + bxcxd~2)*cosh(b*x + a)*sinh(b*x + a) + (2%¥b~2*d"3*x"2 +
4xb72xcxd"2xx + 2%b72%c”2*d + d”3)*sinh(b*x + a)”2 - 2% ((b”"3*d"3*x"3 + 3*b
“3*c*kd72%x72 + 3*bT3*cT2xd*x + b73*c”3) *Ei (2% (b*d*x + b*c)/d) - (b73*d"3*x”

3 + 3*b73*kckd"2*xx"2 + 3*¥b"3*%c”2*d*x + b7 3*c”3)*Ei (-2* (b*d*x + b*c)/d))*cosh
(=2%(b*xc - axd)/d) - 2*((b~3*d"3*x73 + 3*b~3*c*d"2*x"2 + 3*b~3*kc"2*d*x + b~
3*c”3) *Ei (2% (bxd*x + b*c)/d) + (b™3*d"3*x"3 + 3*b~3xc*d"2%x"2 + 3*b~3*kc”2*d

*x + b73*%c”3)*Ei(-2*(b*d*x + b*c)/d))*sinh(-2*(b*c - a*xd)/d))/(d"7*x"3 + 3%
c*d"6xx"2 + 3%c”2xd"b*x + c~3*d"4)
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Sympy [F] time = 0., size = 0, normalized size = 0.

cosh? (a + bx)
[ettar,

(c +dx)*
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)**2/(d*x+c)**4,x)

[Out] Integral(cosh(a + b*x)**2/(c + d*xx)**4, x)

Giac [B] time = 1.32984, size = 725, normalized size = 4.48

2bc 2bc

2bc
A3 @P3Ei (@) e(Z”T) — 43 B3Ei (-@) e(‘2 i) +12 B3 cd?x2Ei (@) e(“‘T) —12 Bcd?x2Ei (

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~2/(d*x+c) 4,x, algorithm="giac")

[Out] 1/12*%(4*xb~3*d"3*x"3*Ei (2% (b*d*x + b*xc)/d)*e”(2*xa - 2¥b*c/d) - 4*b~3*d"3*x"3
*Ei (2% (b*d*x + b*c)/d)*xe”(-2*a + 2xbxc/d) + 12xb~3*kc*d™~2*x~2*Ei (2% (b*xd*x +
bxc)/d) *e”(2%a - 2xb*xc/d) - 12*%b~3xc*xd~2xx"2xEi (-2 (b*d*x + b*c)/d)*xe” (-2%
a + 2xb*xc/d) + 12*b~3*c”2xd*xx*Ei (2% (b*d*x + b*c)/d)*e”(2*xa - 2xb*xc/d) - 12%
b~ 3*c"2xd*xx*Ei (-2% (b*d*x + b*c)/d)*e”(-2xa + 2¥b*c/d) - 2*b72*d"3*xx"2xe” (2%
b*x + 2*%a) — 2¥b"2+%d"3*x"2*e” (-2*%b*x — 2*a) + 4*b"3*xc”3*Ei(2*(b*d*x + bxc)/
d)*e~(2*%a - 2*bxc/d) - 4%b~3xc”3*Ei(-2*(bxd*x + bxc)/d)*e”(-2*a + 2*bxc/d)
- 4xb72%ckd"2*xke” (2%bxx + 2%a) - 4xbT2xckd"2xx*e” (-2¥b*x - 2%a) - 2*%bT2%c”
2%d*xe” (2*%b*x + 2%a) — bxd"3xx*e” (2%b*x + 2*a) - 2*bT2xcT2xdxe” (-2*b*x - 2*a
) + b*xd"3*x*xe” (-2*b*x - 2%a) — bxcxd"2xe” (2%b*x + 2%a) + bkxcxd"2xe” (—2xb*x
- 2%a) - d"3%e” (2%b*x + 2%a) - d"3*e”(-2%bxx - 2%a) - 2%d~3)/(d"7*x"3 + 3%c
*d76xx72 + 3%c”2*xd"5*x + c~3*%d”4)
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316  [(c+dx)*cosh’(a + bx)dx

Optimal. Leaf size=225

80d?(c + dx)*sinh(a + bx)  84°(c + dx) cosh’(a + bx) _ 160d°(c + dx) cosh(a + bx) . 4d?(c + dx)? sinh(a + bx) cc
93 27b* 9b4 93

[Out] (-160%d"3*(c + d*x)*Cosh[a + b*x])/(9*b"4) - (8*d*(c + d*x) " 3*Cosh[a + b*x]
)/ (3%b~2) - (8%d~3*(c + dxx)*Cosh[a + b*x]~3)/(27%b"4) - (4*dx(c + d*x) " 3*C
osh[a + b*x]~3)/(9*%b"2) + (488*d"4#*Sinh[a + b*x])/(27*b"5) + (80*d"2*(c + d
*x)"2+Sinh[a + b*x])/(9*b~3) + (2*(c + d*x) "4*Sinh[a + b*x])/(3%b) + (4*d"2

*(c + d*x) " 2*Cosh[a + b*x] 2*Sinh[a + b*x])/(9*b~3) + ((c + d#*x) 4*Coshla +

b*x] ~"2*Sinh[a + b*x])/(3*b) + (8*d~4*Sinh[a + b*x]~3)/(81%b"5)

Rubi [A] time = 0.281545, antiderivative size = 225, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 12, number of rules used = 4, integrand size = 16, e o e

= 0.25, Rules used = {3311, 3296, 2637, 2633}

integrand size

80d?(c + dx)? sinh(a + bx) ~ 843(c + dx) cosh’(a + bx) ~ 160d43(c + dx) cosh(a + bx) . 4d?(c + dx)? sinh(a + bx) cc
93 27b% b4 93

Antiderivative was successfully verified.

[In] Int[(c + d*x) 4*Cosh[a + b*x]~3,x]

[Out] (-160*d~3*(c + d*x)*Coshl[a + b*x])/(9*b~4) - (8*d*(c + d*x) " 3*Cosh[a + b*x]
)/ (3%b~2) - (8%d~3*(c + d*x)*Cosh[a + b*x]~3)/(27*b~4) - (4*xd*x(c + d*xx) 3*C
oshl[a + b*x]~3)/(9%b"2) + (488*d~4*Sinh[a + b*x])/(27*b"5) + (80*%d"2*(c + d

*x) "2xSinh[a + b*x])/(9*%b~3) + (2*x(c + d*x) 4x*Sinh[a + b*x])/(3*b) + (4%d~2

*(c + d*x) " 2%Cosh[a + b*x] 2*Sinh[a + b*x])/(9%b"3) + ((c + d*xx) 4*Coshl[a +

bxx] "2xSinh[a + b*x])/(3*b) + (8*d~4*Sinh[a + b*x]~3)/(81*b"5)

Rule 3311

Int[((c_.) + (d_.)*(x_)) " (m_)*((b_.)*sin[(e_.) + (f_.)*(x_)1)"(n_), x_Symbo
1] :> Simp[(d*m*(c + d*x)~(m - 1)*(bxSin[e + fxx])"n)/(£72*n"2), x] + (Dist
[(b"2%(n - 1))/n, Int[(c + d*x) m*x(b*Sin[e + f*x])~(n - 2), x], x] - Dist[(
d"2xmx(m - 1))/(£f72*n"2), Int[(c + d*x)"(m - 2)*(b*Sin[e + f*x])"n, x], x]
- Simp[(b*(c + d*x) m*Cos[e + f*x]*(bxSin[e + fxx])~(n - 1))/(f*n), x1) /;
FreeQ[{b, c, d, e, f}, x] && GtQ[n, 1] && GtQ[m, 1]

Rule 3296

Int[(Cc_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> -Simp[
((c + d*x) "m*Cos[e + f*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)“(m - 1)*Cos[
e + f*x], x], x] /; FreeQ[{c, d, e, £}, x] && GtQ[m, O]

Rule 2637

Int[sin[Pi/2 + (c_.) + (d_.)*(x_)], x_Symbol] :> Simp[Sin[c + d*x]/d, x] /;
FreeQ[{c, d}, x]

Rule 2633

Int[sin[(c_.) + (d_.)*(x_)]"(n_), x_Symbol] :> -Dist[d~(-1), Subst[Int[Expa
nd[(1 - x”2)"((n - 1)/2), x], x], x, Cosl[c + d*x]], x] /; FreeQ[{c, d}, x]
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&% IGtQ[(n - 1)/2, 0]

Rubi steps

4d(c + dx)3 COSh3(ll + bx) N (c + dx)* coshz(a + bx) sinh(a + bx)

2
f (c + dx)* cosh®(a + bx) dx = *3 f (c + dx)* cost

9p? 3b

843(c + dx) cosh®(a + bx)  4d(c + dx)® cosh®(a + bx)  2(c + dx)*sinh(a + bx)  4d
a 270 ) op? ¥ 3b i
_ 8d(c+dx)’cosh(a+bx) 8d%(c +dx) cosh®(@ +bx)  4d(c + dx)3cosh®(a + bx) 8
T 312 - 27k - 92 T
_ 164%(c + dx) cosh(a + bx)  8d(c + dx) cosh(a + bx)  8d°(c + dx) cosh®(a + bx) 4
T b - 312 - 27 o
3 160d°(c + dx) cosh(a + bx)  8d(c + dx)? cosh(a + bx)  84°(c + dx) cosh3(a + bx)
T b - 312 - 27 -
_ 160d%(c + dx) cosh(a + bx) ~ 8d(c + dx) cosh(a + bx) ~ 8d°(c + dx) cosh’(a + bx)
T 9 - 312 - 271 -

Mathematica [A] time = 0.934196, size = 385, normalized size = 1.71

1458b*c?d?x? sinh(a + bx) + 162b*c?d?x? sinh(3(a + bx)) + 2916b%c?d? sinh(a + bx) + 36b%c?d? sinh(3(a + bx)) + 972b

Antiderivative was successfully verified.

[In] Integrate[(c + d*x) 4*Cosh[a + b*x]~3,x]

[Out] (-972*bxd*x(c + d*x)*(6%d"2 + b~ 2*(c + d*xx)~2)*Cosh[a + b*x] - 12*b*d*(c + d
*x) % (2%d72 + 3*b"2*x(c + d*x)"2)*Cosh[3*(a + b*x)] + 243*b~4xc~4*Sinh[a + b*

x] + 2916%b~2*c"2*d"2*Sinh[a + b*x] + 5832%d"4*Sinh[a + b*x] + 972*b~4*c” 3%
d*x*Sinh[a + b*x] + 5832%b~2*c*d~3*x*Sinh[a + b*x] + 1458%b~4*c~2*xd~2*x~2*S

inh[a + b*x] + 2916*b~2*xd"4xx"2*Sinh[a + b*x] + 972*b~4*c*d~3*x~3*Sinh[a +

b*x] + 243*b~4*d"4*x"4*Sinh[a + b*x] + 27*b~4*c”4*Sinh[3*(a + b*x)] + 36%b~
2%c”2%d"2*%Sinh [3*(a + b*x)] + 8*%d~4*Sinh[3*(a + b*x)] + 108*b~4*c~3*d*x*Sin
h[3*(a + b*xx)] + 72%b"2%c*d"3*x*Sinh[3*(a + b*x)] + 162*b"4*xc”~2*xd"2*xx"2*Sin
h[3*(a + bxx)] + 36%¥b~2*d"4*x"2*Sinh[3*(a + bxx)] + 108*b~4*c*d”~3*x~3*Sinh|[

3*x(a + b*x)] + 27*b"4*d"4*x"4*Sinh[3*(a + b*x)])/(324%b~5)

Maple [B] time = 0.013, size = 1217, normalized size = 5.4

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) “4*cosh(b*x+a)”3,x)

[Out] 1/b*x(1/b~4*d~4*(2/3* (b*x+a) “4*sinh(b*x+a)+1/3*(b*x+a) “4*sinh(b*x+a)*cosh (bx*
x+a) "2-28/9% (b*x+a) ~3*cosh (b*x+a) +80/9* (bxx+a) ~2*sinh (b*x+a) -488/27* (bxx+a)
*cosh(b*x+a)+1456/81*sinh (b*x+a)-4/9* (b*x+a) “3*cosh(b*x+a)*sinh (b*x+a) ~2+4/
9% (b*x+a) ~“2*sinh (b*x+a) *cosh (b*xx+a) "2-8/27* (b*x+a) *sinh (b*x+a) ~2*cosh (b*x+a
)+8/81*sinh (b*x+a) *cosh(b*x+a) ~2)-4/b~4*d"4*a* (2/3*(b*x+a) “3*sinh (b*x+a)+1/
3* (b*x+a) “3*sinh (bxx+a)*cosh(b*x+a) ~2-7/3* (b*x+a) “2*xcosh (b*x+a) +40/9* (b*xx+a
)*sinh(b*x+a)-122/27*cosh(b*x+a)-1/3* (b*x+a) “2*sinh (b*x+a) ~2*cosh (b*x+a)+2/
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9% (bxx+a) *sinh (b*x+a) *cosh (b*x+a) “2-2/27+*sinh (b*x+a) “2*cosh(b*x+a) ) +6/b~4%*d
“4%a~ 2% (1/3*(b*xx+a) “2*sinh (b*x+a) *cosh (b*x+a) ~2+2/3* (bxx+a) “2*sinh (b*x+a) -2
/9% (b*x+a) *sinh (b*x+a) “2*xcosh (b*x+a) -14/9* (b*x+a) *cosh (b*x+a)+2/27*sinh (b*x
+a) *cosh (b*x+a) ~2+40/27*sinh (b*x+a) ) -4/b"~4*d"4*a"~3* (2/3* (b*x+a) *sinh (b*x+a)
+1/3*(b*x+a)*sinh (b*x+a) *cosh (b*x+a) "2-7/9*cosh (b*x+a)-1/9*sinh (b*x+a) "2*co
sh(b*x+a))+1/b~4*xd"4*xa~4x(2/3+1/3*cosh(b*x+a) ~2) *sinh (b*x+a)+4/b~3*c*d"3* (2
/3* (b*x+a) “3*sinh (b*x+a)+1/3* (b*x+a) ~3*sinh (b*x+a)*cosh (b*x+a) “2-7/3* (bxx+a
) "2xcosh (b*x+a)+40/9* (b*xx+a) *sinh (bxx+a)-122/27*cosh (b*x+a) -1/3* (bxx+a) ~2*s
inh (b*x+a) "2*cosh (b*x+a)+2/9* (bxx+a) *sinh (b*x+a) *cosh (b*x+a) ~2-2/27*sinh (b*
x+a) "2*xcosh (b*x+a))-12/b"3*c*kd"3*ax* (1/3* (b*x+a) ~2*sinh (b*x+a) *cosh(b*x+a) "2
+2/3* (b*x+a) “2*sinh (b*x+a)-2/9%* (b*x+a) *sinh (b*x+a) “2*cosh (b*x+a) -14/9* (b*xx+
a)*cosh(b*x+a)+2/27*sinh (b*x+a) *cosh (b*x+a) ~2+40/27*sinh (b*x+a) ) +12/b~3*c*d
~3*a”2*(2/3*(b*x+a) *sinh (bxx+a)+1/3* (b*x+a) *sinh (b*x+a) *cosh (b*x+a) ~2-7/9*c
osh(b*x+a)-1/9*sinh (b*x+a) ~2*cosh(b*x+a))-4/b~3*c*xd~3*a~3* (2/3+1/3*cosh (b*x
+a) ~2)*sinh (b*x+a)+6/b"2%c~2xd"2* (1/3%* (b*x+a) "2*sinh (b*x+a) *cosh (b*x+a) ~2+2
/3* (b*xx+a) "2*sinh (b*x+a)-2/9* (b*x+a)*sinh (b*x+a) ~2*xcosh (b*x+a)-14/9* (b*x+a)
*cosh (b*x+a)+2/27*sinh (bxx+a)*cosh (b*x+a) ~2+40/27*sinh (b*x+a) )-12/b"2%c~2*d
~2xax* (2/3* (bxx+a) *sinh (b*xx+a)+1/3* (b*xx+a) *sinh (b*x+a) *cosh (bxx+a) “2-7/9*cos
h(b*x+a)-1/9*sinh (b*x+a) "2*cosh(b*x+a) )+6/b"2*xc~2+*d"2*a"2* (2/3+1/3*cosh (b*x
+a) ~2) *sinh (b*x+a)+4/b*c~3*d* (2/3* (b*x+a) *sinh (b*x+a)+1/3* (b*x+a) *sinh (b*x+
a)*cosh(b*x+a) "2-7/9*cosh(b*x+a)-1/9*sinh (b*x+a) “2*cosh(b*x+a) ) -4/b*c~3*d*a
*(2/3+1/3*cosh(b*x+a) ~2) *sinh (b*x+a)+c~4*(2/3+1/3*cosh (b*x+a) “2) *sinh (b*x+a
))

Maxima [B] time = 1.16462, size = 869, normalized size = 3.86

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 4*cosh(b*x+a)~3,x, algorithm="maxima"

[Out] 1/18%c”3*d*((3*xb*xx*xe~(3*a) - e~ (3*a))*e” (3*b*x)/b"2 + 27+ (b*x*e”a - e~ a)*e”
(b*x) /D72 - 27*(b*x + 1)*e~(-b*x - a)/b~2 - (3*b*x + 1)*e~(-3xb*x - 3*a)/b~
2) + 1/24*c”4*x(e” (3*bxx + 3*a)/b + 9*e” (b*x + a)/b - 9*e~(-b*x - a)/b - e~ (
-3%b*x - 3*a)/b) + 1/36*%c™2xd" 2% ((9*¥b~2*x"2*e” (3*a) - 6xbxx*e”(3*a) + 2¥xe”~(
3*a))*e” (3*b*x) /b~3 + 81*(b"2*%x"2%e"a - 2*b*x*e"a + 2*xe"a)*e” (b*x)/b"3 - 81
*(b72%x72 + 2*b*x + 2)*e”(-b*x - a)/b"3 - (9*b72*x"2 + B6xb*x + 2)*e” (-3*b*x
- 3*%a)/b73) + 1/54*xc*d"3*((9*b~3*x"3*e~(3*a) - 9*¥b~2*xx"2*e” (3*a) + 6*b*x*e
~(3%a) - 2*e”(3*a))*e” (3xb*x)/b"4 + 81*%(b " 3*x"3*e"a - 3*xb72*x"2%e"a + 6*b*x
xe"a - 6*e”a)*e” (b*x)/b74 - 81x(b~3*%x"3 + 3*b”2*x"2 + 6*xb*x + 6)*e” (-b*x -
a)/b™4 - (9*%b73*x"3 + 9*b"2xx"2 + 6*b*x + 2)*e” (-3*b*x - 3*a)/b"4) + 1/648%
d"4*x ((27*b"4*x"4*e”~ (3*a) - 36%b"3*x"3*e” (3*a) + 36*xb"2xx"2%e”(3*a) - 24x*b*x
xe” (3*a) + 8*e”(3*a))*e” (3xb*x)/b~5 + 243*% (b~ 4*x"4*e"a - 4xb"3*%x"3*e"a + 12
*b72%x"2%e"a - 24xbxx*e"a + 24xe"a)*e” (b*x)/b”"5 - 243%(b"4*x"4 + 4%b"3%x"3
+ 12%b72*%x72 + 24xbxx + 24)*e” (-b*x - a)/b"5 - (27*%b"4*x"4 + 36*b”3*x"3 + 3
6*¥b~2%x"2 + 24*b*x + 8)*e”(-3*b*x - 3*a)/b”b)

Fricas [B] time = 2.04164, size = 1149, normalized size = 5.11

12 (30%d% + 9 BPed®x? + 3b°3d + 2 bed® + (963c2d? + 2 bd* )x) cosh (bx + a)° + 36 (36%d*x® + 9 BPcd®x? + 3 bc

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((d*x+c) 4*cosh(b*x+a)~3,x, algorithm="fricas")

[Out] -1/324*%(12*(3*b~3*d~4*x~3 + 9*b~3*c*kd"3*x"2 + 3*b~3*%c~3*d + 2*b*c*d™3 + (9%
b"3*c"2*xd"2 + 2%b*d"4)*x)*cosh(b*x + a)~3 + 36%(3*%b~3*d"4*x"3 + 9*b~3*c*xd"3
*x72 + 3*%b73*c"3*%d + 2*xbxc*xd”3 + (9*%b"3*c”2*xd"2 + 2*xb*d~4)*x)*cosh(b*x + a)
*ginh(b*x + a)”2 - (27*b74xd~4*x~4 + 108*b~4*xc*xd"3*x"3 + 27*b~4*c”4 + 36%b~
2%Cc72%d72 + 8*%d74 + 18%(9*bT4xcT2+%d"2 + 2*b72*xd74) *x72 + 36%(3%b"4*c”3*d +
2%b~2%c*d"3) *x) *sinh(b*x + a)~3 + 972 (b~ 3*d"4*x"3 + 3*b~3*cxd~3*x"2 + b~ 3*
c”3*%d + 6*b*xc*d”3 + 3k (b"3*c"2*xd"2 + 2xb*d"4)*x)*cosh(b*x + a) - 3*(81xb~4x*
d74xx"4 + 324*%xb74*cxd”3*x"3 + 81*%b74*c”4 + 972*%b"2xc”2xd"2 + 1944xd"4 + 486
*(b74xc™2%d"2 + 2*xb72xd"4)*x"2 + (27*b"4*d"4*xx"4 + 108*b~4*c*d"3%x"3 + 27*b
T4xcT4 + 36*%bT2%cT2%dT2 + 8%d74 + 18%(9%bT4*cT2xd”2 + 2%xbT2xd"4)*x72 + 36%*(
3*xb74*xc"3xd + 2*xb"2xc*d"3) *x) *cosh(b*x + a)”2 + 324x(b~4*c~3*d + 6*b”~2*xc*xd”
3)*x)*sinh(b*x + a))/b”5

Sympy [A] time = 11.2935, size = 772, normalized size = 3.43

result too large to display
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**4*cosh(b*x+a)**3,x)

[Out] Piecewise((-2*c**4dxsinh(a + b*x)**3/(3%b) + c**4*sinh(a + b*x)*cosh(a + b*x
Y*x2/b - 8kc**3*kd*x*ksinh(a + bxx)**x3/(3%b) + 4*c*k*3*xd*x*sinh(a + b*x)*cosh(
a + b*x)**2/b — 4dxck*x2xdx*x2xx*x*x2*xginh(a + b*x)**3/b + 6xckx*x2xd*x*x2*x**2*sinh
(a + b*x)*cosh(a + b*x)**2/b — 8xc*d**3*x**3*sinh(a + b*x)**x3/(3%b) + 4*cx*d
**x3*xx**3*%sinh(a + b*x)*cosh(a + b*x)**2/b - 2kd**dxx**x4dxsinh(a + b*x)**3/(3
*b) + d¥*xdxxx*4*xsinh(a + b*x)*cosh(a + b*x)**2/b + 8xc**3xd*sinh(a + b*xx)**
2xcosh(a + b*x)/(3*b**2) - 28*c**3*d*cosh(a + b*x)**3/(9%b**2) + 8kc**2xd**
2*«x*sinh(a + b*x)**2xcosh(a + b*x)/b**x2 - 28*ck*2xd*x*2xx*xcosh(a + b*x)**x3/(
3*xb*k*k2) + 8kckxdx*x3xx*x*2*xsinh(a + b*x)**2xcosh(a + bxx)/b**x2 — 28*kckd**k3kxk*
2xcosh(a + b*x)**x3/(3*b**2) + 8*xd**4xxx*x3*xsinh(a + b*x)**2xcosh(a + b*x)/(3
*b**2) - 28xd**4*xx*x*3*kcosh(a + b*x)**3/(9*b*x*2) - 80*c*k*2xd**2*xsinh(a + b*x
)*xx3/ (9%b**3) + 28*ck*k2kd**2xsinh(a + b*x)*cosh(a + b*x)**2/(3*xb*x*x3) - 160%
cxd*x*3*x*sinh(a + b*x)**3/(9*b**3) + 56*c*d**3*x*sinh(a + b*x)*cosh(a + b*x
Y*xx2/ (3%b**3) - 80*xdx*kdxx*x*x2xsinh(a + b*x)**3/(9*b**3) + 28*d**x4xx**2*sinh (
a + b*x)*cosh(a + b*xx)**x2/(3%b**3) + 160*ckd**3*sinh(a + b*x)**2*cosh(a + b
*x)/(9%b**4) - 488*c*d**3xcosh(a + bxx)**3/(27*bx*x4) + 160*d**x4*xx*sinh(a +
b*x) **2xcosh(a + bxx)/(9*b**4) - 488*d**4xx*xcosh(a + bxx)**3/(27+bx*x4) - 14
56*d**4*sinh(a + b*xx)**3/(81xb**5) + 488*d**4*sinh(a + b*x)*cosh(a + b*x)**
2/ (27xb**5) , Ne(b, 0)), ((cHkd*xx + 2kcx*3kdkx**2 + 2kCkk2kd**2kx**x3 + cxd**
3kx*x*4 + dx*xdxx*xx5/5)*cosh(a)**3, True))

Giac [B] time = 1.39823, size = 883, normalized size = 3.92

(27 bAd*x* + 108 b*ed®x® + 162 b*c2d?x% — 36 b3d*x3 + 108 b*c3dx — 108 b3cd3x? + 27 b*c* — 108 b3c2d?x + 36 b2d*x? - -
648 b>

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 4*xcosh(b*x+a)~3,x, algorithm="giac")

[Out] 1/648%(27*b"4*xd"4*xx"4 + 108*b~4*xc*kd~3*x"3 + 162*%b~4*xc”~2%d"2*xx"2 - 36*%b~3*d~
4xx~3 + 108*b"4*xc " 3xd*xx - 108*b " 3xckd"3*x"2 + 27*b"4*c”4 - 108%b"3*c”2*d 2%
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x + 36%b72*%d"4*xx"2 - 36*%b73*%c"3xd + 72*%b72*%xckd"3xx + 36%bT2xcT2*%d"2 - 24xDbx*
d"4*x - 24*xbxcxd”3 + 8*%d"4)*e” (3*b*x + 3*a)/b"5 + 3/8%(b"4*xd"4*x"4 + 4xb 4%
cxd"3*xx"3 + 6%b74*cT2xd"2*xx"2 - 4xb73*%d"4*x"3 + 4xbT4xcT3*d*x — 12%b73*c*d”
3*%x72 + bT4*cT4 - 12%b73%cT2%d72*%x + 12*%b72*%d74%x72 — 4*%xb73%c”3%d + 24xb72x%
cxd"3%x + 12%b72%c”2xd"2 - 24*xbxd"4xx - 24%b*xc*d”3 + 24*xd"4)*e” (b*x + a)/b”
5 - 3/8*%(b74*xd"4*xx"4 + 4xb"4xcxd"3*x"3 + 6xb"4xc”T2%d"2%x"2 + 4*b~3*d"4*x"3
+ 4xD74kcT3kd*x + 12*%Db73%ckd"3*x72 + bT4*cT4 + 12*%b73%cT2xd"2*xx + 12*%bT2*d”
4%xx”2 + 4xD73xc73%d + 24xb72*c*kd”3*x + 12%b72%cT2%d"2 + 24*bxd"4*xx + 24*b*c
*d"3 + 24xd"4)*e” (-b*x - a)/b"b - 1/648%(27*b~4*d"4*xx"4 + 108*b~4*c*d"3*x"3
+ 162*%b74%c™2xd"2*%x"2 + 36%xb"3*d"4*x”3 + 108*%b"4xc”3xd*x + 108*%b"3*kc*kxd”3*x
T2 + 27*%b74xc”4 + 108xb73xcT2*xd"2%x + 36%b72xd74*x"2 + 36*%b"3*%c”3*%d + 72xb”
2%c*d"3*x + 36%bT2xcT2xd"2 + 24%b*d"4*x + 24*bxckd”3 + 8xd"4)*e” (-3*b*x - 3
*a) /b~5



104

317  [(c+dx)’ cosh’(a + bx) dx

Optimal. Leaf size=175

40d?(c + dx) sinh(a + bx) s 2d2(c + dx) sinh(a + bx) cosh?(a + bx) _d(c +dx)? cosh(a + bx) _ 2d(c + dx)* cosh(a +
93 93 3b? b2

[Out] (-40*d~3*Cosh[a + b*x])/(9%b"4) - (2*xd*x(c + d*x)"2*Cosh[a + b*x])/b"2 - (2%
d~3*Cosh[a + b*x]~3)/(27%b"4) - (d*(c + d*xx) 2*Cosh[a + b*x]~3)/(3%xb~2) + (
40%d~2*(c + dxx)*Sinh[a + b*x])/(9*b~3) + (2x(c + d*x)~3*Sinh[a + bx*x])/ (3%

b) + (2xd"2*(c + d*x)*Coshl[a + b*x] “2*Sinh[a + b*x])/(9%b~3) + ((c + d*x)~3
*Cosh[a + b*x] 2*Sinh[a + b*x])/(3%*b)

Rubi [A] time = 0.175649, antiderivative size = 175, normalized size of antiderivative

. . ber of rul
1., number of steps used = 8, number of rules used = 4, integrand size = 16, e .

0.25, Rules used = {3311, 3296, 2638, 3310}

integrand size

40d2(c + dx) sinh(a + bx) N 2d%(c + dx) sinh(a + bx) cosh®(a + bx)  d(c + dx)? cosh®(a + bx)  2d(c + dx)? cosh(a +

9b3 9b3 3b? b?

Antiderivative was successfully verified.

[In] Int[(c + d*xx)~3*Cosh[a + b*x]"3,x]

[Out] (-40*d~3*Coshla + b*x])/(9%b"4) - (2*xd*x(c + dxx) " 2*Cosh[a + b*x])/b"2 - (2%
d"3*Coshl[a + b*x]~3)/(27*b"4) - (d*(c + d*x) " 2*xCoshl[a + b*x]~3)/(3*b"2) + (
40%d~2*(c + dxx)*Sinh[a + b*x])/(9*b~3) + (2*x(c + d*x)~3*Sinh[a + bx*x]) /(3%

b) + (2xd"2x(c + d*x)*Cosh[a + b*x] 2*Sinh[a + b*x])/(9%b~3) + ((c + d*x)~3
xCosh[a + bx*x] "2xSinh[a + b*x])/(3%Db)

Rule 3311

Int[((c_.) + (d_.)*(x_)) " (@m_)*((b_.)*sinl[(e_.) + (£f_.)*(x_)]1)"(n_), x_Symbo
1] :> Simp[(d*m*(c + d*x)~(m - 1)*(bxSin[e + fxx])"n)/(£72*n"2), x] + (Dist
[(b™2x(n - 1))/n, Int[(c + d*x) mx(b*Sin[e + f*x])"(n - 2), x], x] - Dist[(
d"2xmx(m - 1))/(£f72%n"2), Int[(c + d*x)"(m - 2)*(b*Sinl[e + f*x]) n, x], x]
- Simp[(b*(c + d*x) “m*Cos[e + f*x]*(b*Sinl[e + f*x])~(n - 1))/(f*n), x1) /;
FreeQ[{b, c, d, e, £}, x] && GtQ[n, 1] && GtQ[m, 1]

Rule 3296

Int[((c_.) + (@_)*x_))"(m_.)*sinl[(e_.) + (f_.)*(x_)], x_Symbol] :> -Simp[
((c + d*x) "m*Cos[e + fx*xx])/f, x] + Dist[(d*m)/f, Int[(c + d*x)"(m - 1)*Cos[
e + f*xx], x], x] /; FreeQ[{c, 4, e, f}, x] && GtQ[m, O]

Rule 2638

Int[sinl(c_.) + (d_.)*(x_)], x_Symbol] :> -Simp[Cos[c + d*x]/d, x] /; FreeQ
[{c, d}, x]

Rule 3310

Int[((c_.) + (@_)*x))*((b_.)*sinl(e_.) + (f_.)*(x_)]1)"(n_), x_Symbol] :>
Simp[(d*(b*Sin[e + fxx])"n)/(£72*n"2), x] + (Dist[(b~2*(n - 1))/n, Int[(c
+ d*x)*(b*Sinf[e + f*x])"(n - 2), x], x] - Simp[(b*(c + d*x)*Cos[e + f*xx]*(b
*Sinfe + f*x])"(n - 1))/(f*n), x]) /; FreeQ[{b, c, d, e, £}, x] && GtQ[n, 1
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Rubi steps

Cd(c+ dx)? cosh®(a + bx) . (c + dx)® cosh?(a + bx) sinh(a + bx)

2
f (c + dx)3 cosh’(a + bx) dx = +3 f (c + dx)? co

3b2 3b
24° coshs(a +bx) d(c+dx)? cosh3(u +bx)  2(c+dx)®sinh(a+bx) 2d%(c +
- 27k - 312 i 3b "
_ 2d(c+dx)?cosh(a+bx) 2d°cosh®(a+bx) d(c+dx)®cosh®(a +bx)  4d*(cH
a P 7/ S 302 ¥
4d3 cosh(a + bx)  2d(c + dx)? cosh(a + bx)  2d3cosh®(a + bx)  d(c + dx)? cosl
- b - b2 - 270" - 3D2
40 cosh(a + bx)  2d(c + dx)* cosh(a + bx)  24° cosh®(@ +bx)  d(c + dx)? cos
T 9 - b2 - 27k - 3l

Mathematica [A] time = 0.926061, size = 122, normalized size = 0.7

—486d cosh(a + bx) (bz(c +dx)? + 2d2) —2d cosh(3(a + bx)) (9b2(c +dx)? + 2d2) +12b(c + dx) sinh(a + bx) (cosh(i
21604

Antiderivative was successfully verified.

[In] Integratel[(c + d*x)~3*Coshl[a + b*x]~3,x]

[Out] (-486%d*x(2%d"2 + b~ 2%(c + d*xx)~2)*Cosh[a + b*x] - 2%d*x(2*d~2 + 9*b~2x(c + d
*x) "2)*Cosh[3*(a + b*x)] + 12%bx(c + d*x)*(82*d"2 + 15%b~2%(c + d*x)~2 + (2
*d"2 + 3*b"2*x(c + dxx) " 2)*Cosh[2*(a + b*x)])*Sinh[a + b*x])/(216%b~4)

Maple [B] time = 0.01, size = 676, normalized size = 3.9

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) " 3*cosh(b*x+a)”~3,x)

[Out] 1/b*(1/b73*d”~3*(2/3* (b*x+a) "3*sinh (b*x+a)+1/3* (b*x+a) ~3*sinh (b*x+a)*cosh (b*
x+a) "2-7/3* (b*x+a) “2*cosh (b*x+a) +40/9* (bxx+a) *sinh (b*x+a) -122/27*cosh (bxx+a
)-1/3% (b*x+a) ~2*sinh (b*x+a) “2*cosh (b*x+a)+2/9* (b*x+a) *sinh (b*x+a) *cosh (b*x+
a) "2-2/27*sinh(b*x+a) “2*cosh (b*x+a))-3/b"3*d"3*a*x (1/3* (b*x+a) ~2*sinh (b*x+a)
*cosh (b*x+a) ~"2+2/3* (b*x+a) ~2*sinh (b*x+a) -2/9* (b*x+a) *sinh (b*x+a) "2*cosh (b*x
+a)-14/9* (b*xx+a) *cosh (b*x+a)+2/27*sinh (b*x+a) *cosh (bxx+a) ~2+40/27*sinh (b*xx+
a))+3/b~3*d"3*xa”~2*(2/3* (bxx+a) *sinh (b*x+a)+1/3* (b*x+a) *sinh (b*x+a) *cosh (b*x
+a) "2-7/9*cosh (b*x+a)-1/9*sinh (b*x+a) “2*cosh (b*x+a))-1/b"3*d"3*a"3*(2/3+1/3
*cosh (b*x+a) ~2) *sinh (b*x+a)+3/b"2*xc*d"2* (1/3* (b*x+a) “2*xsinh (b*x+a) *cosh (b*x
+a) "2+2/3* (b*x+a) "2*sinh (b*x+a)-2/9* (b*x+a) *sinh (b*x+a) ~2*cosh (b*x+a) -14/9%
(b*x+a)*cosh(b*x+a)+2/27*sinh (b*x+a)*cosh (b*x+a) ~2+40/27*sinh (b*x+a))-6/b"2
xcxd”2*ax* (2/3* (bxx+a) *sinh (b*x+a)+1/3* (b*x+a) *sinh (b*x+a) *cosh (b*x+a) ~2-7/9
*cosh(b*x+a)-1/9*sinh (b*x+a) “2*cosh(b*x+a))+3/b"2xcxd~2*xa~2* (2/3+1/3*cosh (b
*x+a) ~2) *sinh (b*x+a)+3/bxc”2*xd* (2/3%* (bxx+a) *sinh (b*x+a)+1/3* (b*x+a) *sinh (b*
x+a) *cosh (b*x+a) ~2-7/9*cosh(b*x+a)-1/9*sinh (b*x+a) "2*cosh(b*x+a) ) -3/b*xc~2*d
*ax*(2/3+1/3*cosh(b*xx+a) ~2)*sinh (b*x+a)+c”~3*(2/3+1/3*cosh (b*x+a) ~2) *sinh (b*x
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+a))

Maxima [B] time = 1.10077, size = 593, normalized size = 3.39

24

1 2 (3 bxe®a — e(3a))€(3 bx) . 27 (bxe® — eu)e(bx) 27 (bx + 1)6(—bx—a) (3bx + 1)6(—3bx—3a) 1 s o(3bx+3a) . 9 ¢l
24° 2 P2 P 2 b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 3*cosh(b*x+a)~3,x, algorithm="maxima")

[Out] 1/24*c™2*xd*((3*xbxx*xe~(3*a) - e~ (3*a))*e” (3*xb*x)/b"2 + 27+ (b*x*e”a - e~ a)*e”
(b*x) /"2 - 27*(b*x + 1)*e”(-b*x - a)/b"2 - (3*b*x + 1)*e~(-3*b*x - 3*a)/b"

2) + 1/24*c”3*(e” (3*bxx + 3*a)/b + 9*e” (b*x + a)/b - 9*e~(-b*x - a)/b - e~ (
-3%b*x - 3*a)/b) + 1/72xcxd" 2% ((9*b~2%x"2*e” (3*a) - 6xbxx*xe~(3*a) + 2%e” (3%
a))*e” (3*b*xx) /b3 + 81x(b~2%x"2xe"a — 2¥bxx*e"a + 2*e"a)*e” (b*x)/b"3 - 81%(

b72*x72 + 2xbxx + 2)*e”(-b*x - a)/b"3 - (9*b"2*xx"2 + 6*b*x + 2)*e” (-3*b*x -
3*%a)/b73) + 1/216*d"3*((9*b~3*x"3*e” (3*a) - 9*b~2*xx"2*xe”~(3*a) + 6*b*x*e” (3

xa) - 2*%e”(3*a))*e” (3xb*x) /b4 + 81%(b7"3*x"3*e"a - 3*b72xx"2%e"a + BGkb¥xxe”

a - 6xe"a)*e” (b*x) /b4 - 81*%(b"3%x"3 + 3*%b7"2*x"2 + 6xb*x + 6)*e”(-b*x - a)/

b~4 - (9*b~3%x73 + 9*b"2*x"2 + 6*xbxx + 2)*e”(-3*b*x - 3*a)/b”4)

Fricas [B] time = 2.11137, size = 757, normalized size = 4.33

(9 b2d®x? + 18 b?cd?x + 9 b*c?d + 2 d3) cosh (bx + a)® + 3 (9 b2d®x? + 18 b?cd?x + 9 b?c?d + 2 d3) cosh (bx + a) sinh (b.

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) “3*cosh(b*x+a)~3,x, algorithm="fricas")

[Out] -1/108*((9*b~2*d"3*x"2 + 18%b~2*c*d™2*x + 9*b"2*xc~2xd + 2*d"3)*cosh(b*x + a
)73 + 3% (9%b72*%dA73*x72 + 18*bT2xcxd"2%x + 9*%b72*xc”2*xd + 2*%d"3)*cosh(b*x + a
Yxsinh(b*x + a)”2 - 3*(3*b"3*d"3*x"3 + 9*b~3*c*d"2*x"2 + 3*b"3*c”3 + 2xbxc*

d"2 + (9*%b~3*c”2xd + 2*b*d~3)*x)*sinh(b*x + a)~3 + 243*%(b~2*d"3%x"2 + 2%b~2
*Ccxd"2%x + bT2xcT2xd + 2*xd"3)*cosh(b*x + a) - 9k (9*b"3xd"3*x"3 + 27*b"3*c*d
T2%x72 + 9*%b73%c”3 + Bdxbxc*xd”2 + (3*b"3*%d73*x"3 + 9*b " 3*kckd"2*x"2 + 3*b~3*

Cc”3 + 2%b*xc*xd”2 + (9*b73*c”2xd + 2*xbxd"3)*x)*cosh(b*x + a)”2 + 27x(b~3xc”2%

d + 2*b*d”"3)*x)*sinh(b*x + a))/b"4

Sympy [A] time = 5.88348, size = 495, normalized size = 2.83

23 sinh® (a+bx)  Bsinh (a+bx) cosh? (a+bx)  2c2dx sinh® (a+bx) N 3c2dxsinh (a+bx) cosh® (a+bx)  2cd®x® sinh® (a+bx) N 3ed?+2? sinh (a+bx)
b b b b

b
3c2dx? a3t
(c3x + CZ—X + cd?x3 + - cosh® (a)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**3*cosh(b*x+a)**3,x)

[Out] Piecewise((-2*c**3*sinh(a + b*x)**3/(3%b) + c**3*sinh(a + b*x)*cosh(a + b*x
Y¥x2/b - 2xck*x2*xdxx*sinh(a + b*x)**3/b + 3*xc*x*2xd*xx*sinh(a + b*x)*cosh(a +



107

b*x) **2/b - 2*xcxd**2xx**2*xsinh(a + b*x)**3/b + 3xckd**2*x**2xsinh(a + b*x)*
cosh(a + b*x)**2/b - 2*xd**3*xx**3xginh(a + b*x)**3/(3*b) + d**3*x**3xginh(a

+ b*x)*cosh(a + b*xx)**x2/b + 2*c**2*xd*sinh(a + b*x)**x2xcosh(a + b*x)/b**2 -

Txckk2xd*xcosh(a + bxx)**x3/(3*%b**2) + 4xckxd**2xx*xsinh(a + b*x)**2*cosh(a + b
*x) /b**2 — 14*xckd**x2xx*xcosh(a + b*x)**3/(3*b**2) + 2xd*x*3*xx**2*sinh(a + b*x
)Y*¥*x2*xcosh(a + b*x)/bx*x2 — 7xd**3*xx**2*xcosh(a + b*x)**x3/(3*b**2) — 40*ckd**2
*gsinh(a + b*x)**3/(9*b**3) + 14*c*d**2*sinh(a + b*x)*cosh(a + b*x)**2/(3*b*
*3) - 40*d**3*x*sinh(a + bxx)**3/(9%b**3) + 14*xd**3*x*sinh(a + b*x)*cosh(a

+ b*x)**2/ (3*xb**3) + 40*d**3*sinh(a + b*x)**2xcosh(a + b*x)/(9*b**4) - 122x%
d**3xcosh(a + bxx)**3/(27*bxx4), Ne(b, 0)), ((c**3*x + 3kck*2+xd*x**2/2 + c*
dx*x2%x**3 + d**3xx**4/4)*cosh(a)**3, True))

Giac [B] time = 1.36789, size = 559, normalized size = 3.19

(9633 + 27 B3 cd?x? + 27 Bc?dx — 9 bd®x2 + 9b3c® — 18 bPed?x — 9 b2c2d + 6 bd®x + 6 bed? — 2.d°)eGh+30) 3 (1
+ _
2161

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 3*cosh(b*x+a)~3,x, algorithm="giac")

[Out] 1/216%(9%b~3%d"3*x"3 + 27*b"3*xc*xd~2*x"2 + 27*b"3*c™2*d*x — 9*b~2*xd"3*x"2 +
9xb7~3*%c”3 - 18*b"2kc*d"2xx — 9*b"2%c"2xd + 6%b*d"3*x + 6%b*cxd”2 - 2%d"3)*e
“(3%b*x + 3*a)/b74 + 3/8%(b"3*%d"3*%x"3 + 3*b " 3*kckd"2*xx"2 + 3*%b73*%c”2*d*x - 3
*b72%d"3%x72 + b73%cT3 - 6*%b72%ckd"2%x - 3*%b72%c”72xd + 6xb*d"3%x + 6*bkxcxd”

2 - 6%d73)*e" (b*x + a)/b"4 - 3/8+%(b"3*%d"3*x"3 + 3*b"3kckd"2%x"2 + 3*b"3*c”2

*d*x + 3*%b72xd73*x72 + b"3*%c”3 + 6%b"2%c*kd"2*x + 3*kb"2xc"2*xd + 6¥b*d"3*x +
6*xb*xc*d”2 + 6xd"3)*e”(-bxx - a)/b"4 - 1/216%(9*b~3*d"3*xx"3 + 27*b~3*c*d"2*x

T2 + 27*b73*%cT2kd*xx + 9%bT2*%d73*x72 + 9*%Db73%c”3 + 18*xbT2xckxd"2*x + 9*bT2%c”

2%d + 6*b*d"3*x + 6xbxcxd”2 + 2%d"3)*e” (-3*b*x - 3*a)/b"4
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318  [(c+dx)?cosh’(a + bx)dx

Optimal. Leaf size=123

2d(c + dx)cosh®(a + bx)  4d(c + dx)cosh(a + bx)  2d%sinh®(a + bx)  14d?sinh(a + bx)  2(c + dx)? sinh(a + b
- - + + +
9b? 3b2 27b3 93 3b

[Out] (-4*dx(c + d*xx)*Cosh[a + bxx])/(3%b"2) - (2*d*(c + d*x)*Cosh[a + b*x]~3)/(9
*b~2) + (14*d"2xSinh[a + b*x])/(9*%b~3) + (2*(c + d*x) 2*Sinh[a + bxx])/(3*b

) + ((c + d*x)~2*Cosh[a + b*xx] 2*Sinh[a + b*x])/(3%b) + (2xd~2*Sinh[a + b*x
173)/(27%b~3)

Rubi [A] time = 0.103424, antiderivative size = 123, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 6, number of rules used = 4, integrand size = 16, LT

0.25, Rules used = {3311, 3296, 2637, 2633}

integrand size

2d(c + dx) cosh®(a + bx)  4d(c + dx) cosh(a + bx) . 242 sinh®(a + bx) N 1442 sinh(a + bx) . 2(c + dx)? sinh(a + b
9p? 3b2 27b3 9p3 3b

Antiderivative was successfully verified.

[In] Int[(c + d*xx) 2*Cosh[a + b*x]"3,x]

[Out] (-4*d*(c + d*xx)*Cosh[a + b*x])/(3*b"2) - (2%d*(c + d*x)*Cosh[a + b*x]~3)/(9
*b~2) + (14*xd"2*Sinh[a + b*x])/(9%b~3) + (2*x(c + d*x)~2xSinh[a + b*x])/(3*b

) + ((c + d*x)"2*Coshl[a + b*x]~2xSinh[a + b*x])/(3*b) + (2*xd"2*Sinh[a + b*x
173)/(27%b~3)

Rule 3311

Int[((c_.) + (@_)*(x_)) " (m )*x((b_.)*sin[(e_.) + (f_.)*(x)]1)"(n_), x_Symbo
1] :> Simp[(d*m*(c + d*x)~(m - 1)*(b*Sinl[e + fx*x])"n)/(£f72%n"2), x] + (Dist
[(b™2%(n - 1))/n, Int[(c + d*x) m*(b*Sinf[e + f*x])"(n - 2), x], x] - Dist[(
d~2«mx(m - 1))/(£72*xn"2), Int[(c + d*x)"(m - 2)*(b*Sinf[e + f*x])"n, x], x]
- Simp[(b*(c + d*x) “m*Cos[e + f*xx]*(b*Sin[e + f*x])~(n - 1))/(f*n), x1) /;
FreeQ[{b, c, d, e, £}, x] && GtQ[n, 1] && GtQ[m, 1]

Rule 3296

Int[((c_.) + (d_)*(x_))"(m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> -Simp[
((c + d*x) "m*Cos[e + fx*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)"(m - 1)*Cos[
e + f*x], x], x] /; FreeQ[{c, d, e, £}, x] && GtQ[m, O]

Rule 2637

Int[sin[Pi/2 + (c_.) + (d_.)*(x_)], x_Symbol] :> Simp[Sin[c + d*x]/d, x] /;
FreeQ[{c, 4}, x]

Rule 2633

Int[sin[(c_.) + (d_.)*(x_)]1"(n_), x_Symbol] :> -Dist[d~(-1), Subst[Int[Expa
nd[(1 - x72)"((n - 1)/2), x], x], x, Coslc + d*x]], x] /; FreeQ[{c, d}, x]
&& I1GtQ[(n - 1)/2, O]

Rubi steps
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3 2 2 .
f (c + dx)? cosh3(a 4 ba)d = _Zd(c + dx) cosh”™(a + bx) N (¢ + dx)= cosh”(a + bx) sinh(a + bx) N 2 f(c + e cc

9b? 3b
_2d(c +dx) cosh’(a + bx) .\ 2(c + dx)? sinh(a + bx) . (c + dx)? cosh?(a + bx) sinh(
B 9b2 3b 3b
4d(c + dx) cosh(a + bx)  2d(c + dx) cosh3(a +bx) 2d%sinh(a +bx)  2(c + dx)
=- - + +
3b? 9p? 9p3
4d(c + dx) cosh(a + bx)  2d(c + dx) coshs(a +bx) 14d%sinh(a +bx)  2(c + d>
=- - + +
3p2 9p? 93

Mathematica [A] time = 0.536308, size = 93, normalized size = 0.76

2sinh(a + bx) (cosh(2(a + bx)) (962(c + dx)? + 2d2) + 45b2(c + dx)? + 82d2) — 162bd(c + dx) cosh(a + bx) — 6bd(c 4
10863

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)~2%Cosh[a + b*x]~3,x]

[Out] (-162*b*d*(c + d*x)*Cosh[a + b*x] - 6*xb*xd*(c + d*x)*Cosh[3*(a + b*x)] + 2x*(
82%d"2 + 45%b72x(c + d*x)”"2 + (2%xd"2 + 9xb"2*x(c + d*x)"2)*Cosh[2*(a + b*x)]
)*Sinh[a + bx*x])/(108%xb"3)

Maple [B] time = 0.01, size = 320, normalized size = 2.6

b b2 3 3 9

1 (f [(bx + a)2 sinh (bx + a) (cosh (bx + a))2 N 2 (bx + a)2 sinh (bx + a) _ (2bx + 2a) (sinh (bx + a))2 cosh (bx + «
b

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) " 2*cosh(b*x+a)”~3,x)

[Out] 1/b*x(1/b~2xd"2*(1/3* (b*x+a) ~2*sinh (b*x+a)*cosh(b*x+a) ~2+2/3* (b*x+a) ~2*sinh(
b*x+a)-2/9* (b*x+a) *sinh (b*x+a) “2*cosh (b*x+a)-14/9* (b*x+a) *cosh (bxx+a)+2/27*

sinh (b*x+a)*cosh(b*x+a) ~2+40/27*sinh (b*x+a))-2/b"2*d"2*a* (2/3* (b*x+a) *sinh(
bxx+a)+1/3* (b*x+a)*sinh (b*x+a)*cosh (b*x+a) ~2-7/9*cosh (b*x+a)-1/9*sinh (b*x+a

) "2*cosh (bxx+a) )+1/b"2xd"2*a~2* (2/3+1/3*cosh (bxx+a) ~2) *sinh (b*x+a) +2/b*c*xd*

(2/3* (b*x+a) *sinh (b*x+a)+1/3* (b*x+a)*sinh (b*x+a) *cosh (b*x+a) ~2-7/9*cosh (b*x
+a)-1/9*sinh (b*x+a) ~2*cosh (b*x+a))-2/b*xc*xd*a*x (2/3+1/3*cosh (b*x+a) ~2) *sinh (b
*x+a)+c”2%(2/3+1/3*cosh(b*x+a) ~2) *sinh (b*x+a))

Maxima [B] time = 1.10391, size = 367, normalized size = 2.98

1 o (3 bxe®?) — 6’(3”))3(3bx) N 27 (bxe — e")e® 27 (bx +1)e™0*® (3 bx + 1)e(30x-34) .\ 1 2 eBbx+30) .\ S
36 b2 b2 b2 b2 24 b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2*cosh(b*x+a)~3,x, algorithm="maxima"
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[Out] 1/36%c*xd*((3*%b*x*e”(3*a) - e~ (3*a))*e”(3*b*x)/b~2 + 27x(b*x*e”a - e~a)*e” (b
*x) /b2 - 27*(b*x + 1)*e”(-b*x - a)/b"2 - (3*b*x + 1)*e~(-3%b*x - 3*a)/b~2)

+ 1/24*xc™ 2% (e” (3%b*x + 3*a)/b + 9*e”(b*x + a)/b - 9*e”"(-b*x - a)/b - e~ (-3

*b*x - 3*a)/b) + 1/216*d"2x((9*b~2%x"2%e” (3*a) - 6xbxx*xe~(3*a) + 2*e”(3*a))

*e” (3*%b*x)/b"3 + 81*x(b"2*xx"2%e"a - 2*b*x*e”a + 2*e”a)*e” (b*x)/b"3 - 81%(b"2

*x72 + 2%b*x + 2)*e”(-b*x - a)/b"3 - (9%b"2*x"2 + 6*xb*x + 2)*e” (-3%b*x - 3%
a)/b”3)

Fricas [A] time = 2.01771, size = 474, normalized size = 3.85

6 (bd?x + bed) cosh (bx + a)° +18 (bd?x + bed) cosh (bx + a) sinh (bx + a)” = (9 b2d2x? + 18 BPcdx + 9 b2c2 + 24) sin

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2*xcosh(b*x+a)~3,x, algorithm="fricas")

[Out] -1/108*%(6*x(b*d~2*x + b*c*d)*cosh(b*x + a)~3 + 18*(b*d"2*x + b*c*d)*cosh(b*x
+ a)*sinh(b*x + a)”2 - (9%b72*%d"2*x"2 + 18*b~2xcxd*x + 9*b"2%c™2 + 2*d"2)*
sinh(b*x + a)~3 + 162*%(b*d~2*x + b*c*d)*cosh(b*x + a) - 3*x(27*b"2%d"2*x"2 +
54xb"2xckxd*x + 27*b72*%c”2 + (9*%b7T2+xd"2%x72 + 18%b72xckd*x + 9%bT2xcT2 + 2%
d"2)*cosh(b*x + a)~2 + 54*d"2)*sinh(b*x + a))/b"3

Sympy [A] time = 2.93358, size = 284, normalized size = 2.31

2¢2 sinh® (a+bx) n 2 sinh (a+bx) cosh? (a+bx) 4edxsinh® (a+bx) " 2cdx sinh (a+bx) cosh? (a+bx)  2d%x2 sinh® (a+bx) n d?x2 sinh (a+bx) cosh
3b b 3b b 3b b

d2x3
(czx + cdx? + T) cosh® (a)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**2*cosh(b*x+a)**3,x)

[Out] Piecewise((-2*c**2xsinh(a + b*x)**3/(3%b) + c**2*sinh(a + b*x)*cosh(a + b*x

)*x2/b - 4xckd*x*sinh(a + b*xx)**x3/(3%b) + 2*c*d*x*sinh(a + b*x)*cosh(a + b*

X)**2/b — 2xd**2*x**x2*xsinh(a + b*x)**3/(3%b) + d**2*x**2*sinh(a + b*x)*cosh

(a + b*x)**2/b + 4*xckxd*sinh(a + b*x)**2+cosh(a + b*x)/(3*b*x2) - 14*c*d*cos

h(a + b*x)**3/(9%bx*2) + 4*xdx*x2*x*xsinh(a + b*x)**2%cosh(a + b*x)/(3*bx*x2) -
14xd**2*xx*cosh(a + b*xx)**3/(9%b**2) - 40*d**2*sinh(a + b*x)**x3/(27*b**3) +
14xd**2*sinh(a + b*x)*cosh(a + b¥x)**2/(9*b*x*3), Ne(b, 0)), ((c*¥*x2*x + c*d

*x*%%2 + dk*k2kx**3/3)*cosh(a)**3, True))

Giac [B] time = 1.32913, size = 311, normalized size = 2.53

(9 B2d2x% + 18 b?cdx + 9 b2c® — 6 bd?x — 6 bed + 2 512)e<3 bx+3a) 3 (b2d2x2 +2b2cdx + b?c® — 2 bd?x — 2bed + 2 dz)e<bx+
+
216 b3 8 b3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) ~2*cosh(b*x+a)~3,x, algorithm="giac")
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[Out] 1/216%(9*%b~2%d"2*x"2 + 18%b " 2*c*xd*x + 9%b~2*c™2 - 6xb*d~2*x - 6*xbxc*d + 2x*d
“2)*%e” (3*b*x + 3*a)/b"3 + 3/8%(b72+%d"2*x"2 + 2*bT2kckd*x + bT2%c”2 - 2%b*d”
2%x - 2*bkckd + 2*xd"2)*e” (b*x + a)/b"3 - 3/8%(b72*xd"2*xx"2 + 2*b"2*c*kd*x + b
T2%cT2 4+ 2*bkd"2*%x + 2xbxcxd + 2+%d"2)*e” (~b*x - a)/b"3 - 1/216*(9*%b"2*xd"2*x
"2 + 18%b"2xckd*x + 9*%bT2%c”2 + 6%b*d"2%x + 6xbkxcxd + 2*d"2)*e” (-3*bkx - 3%

a)/b"3
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319  [(c+dx)cosh’(a + bx)dx

Optimal. Leaf size=75

d cosh3(a + bx)  2dcosh(a + bx) N 2(c + dx) sinh(a + bx) N (c + dx) sinh(a + bx) coshz(a + bx)
9b? 3h2 3b 3b

[Out] (-2*d*Coshl[a + b*x])/(3*b~2) - (d*Coshl[a + b*x]~3)/(9%b"2) + (2*x(c + d*xx)*S
inh[a + b*x])/(3*b) + ((c + d*x)*Cosh[a + bxx] 2%Sinh[a + bx*x])/(3%b)

Rubi [A] time = 0.0442555, antiderivative size = 75, normalized size of antiderivative =
14 number of rules

1., number of steps used = 3, number of rules used = 3, integrand size =
0.214, Rules used = {3310, 3296, 2638}

d Cosh3(a + bx) 2dcosh(a+bx) 2(c+dx)sinh(a+bx) (c+ dx)sinh(a + bx) coshz(a + bx)
- - + +
9b? 3b? 3b 3b

integrand size

Antiderivative was successfully verified.

[In] Int[(c + d*x)*Coshl[a + b*x]~3,x]

[Out] (-2*d*Coshl[a + b*x])/(3*b"2) - (d*Coshl[a + b*x]~3)/(9%b"2) + (2*x(c + dx*xx)*S
inh[a + b*x])/(3*%b) + ((c + d*x)*Coshl[a + b*x] 2*Sinh[a + b*x])/(3%*Db)

Rule 3310

Int[((c_.) + (@_)*x_))*((b_.)*sinl(e_.) + (f_.)*(x_)])"(n_), x_Symbol] :>
Simp[(d*(b*Sin[e + fxx])"n)/(£72+%n"2), x] + (Dist[(b"2*(n - 1))/n, Int[(c
+ d*x)*(b*Sinle + f*x])~(n - 2), x], x] - Simp[(b*(c + d*x)*Cos[e + f*x]*(b
*Sinfe + f*x])"(n - 1))/(f*n), x]) /; FreeQ[{b, c, d, e, f}, x] && GtQ[n, 1
]

Rule 3296

Int[((c_.) + (@_)*(x_))"(m_.)*sin[(e_.) + (£_.)*(x_)], x_Symbol] :> -Simp[
((c + d*x) m*Cos[e + f*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)"(m - 1)*Cos[
e + f*x], x], x] /; FreeQ[{c, d, e, f}, x] && GtQ[m, O]

Rule 2638

Int[sinl[(c_.) + (d_.)*(x_)], x_Symbol] :> -Simp[Cos[c + d*x]/d, x] /; FreeQ
[{c, d}, xI]

Rubi steps
h? dx) cosh® inh 2
f (c +dx) cosh3(a + bx)dx = —dCOS 923 tby) | e+ dxcos (a;?bx) sinh(a + bx) + 3 f (c + dx) cosh(a + bx) dx
_d cosh®(a + bx) . 2(c + dx) sinh(a + bx) . (c + dx) cosh?(a + bx) sinh(a + bx) ~ (2d)
- 9b? 3b 3b
3 _2¢7l cosh(a + bx) ~ d cosh3(a + bx) N 2(c + dx) sinh(a + bx) N (c + dx) COShZ(El + bx) si
- 3b2 9p2 3b 3b

Mathematica [A] time = 0.227353, size = 52, normalized size = 0.69

—-3b(c + dx)(9 sinh(a + bx) + sinh(3(a + bx))) + 27d cosh(a + bx) + d cosh(3(a + bx))
- 3612
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Antiderivative was successfully verified.

[In] Integratel[(c + d*x)*Cosh[a + b*x]~3,x]

[Out] -(27*d*Cosh[a + b*x] + d*Cosh[3*(a + b*x)] - 3*b*(c + d*x)*(9%Sinh[a + bxx]
+ Sinh[3*(a + b*x)]))/(36%b~2)

Maple [A] time = 0.009, size = 115, normalized size = 1.5

1 (é ((2 bx + 2 a)sinh (bx + a) N (bx + a) sinh (bx + a) (cosh (bx + a))2 ~ 7 cosh (bx + a) ~ (sinh (bx + a))2 cosh (I
b\b 3 3 9 9

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)*cosh(b*x+a)”~3,x)

[Out] 1/b*x(1/b*d*x(2/3*(b*x+a)*sinh(b*x+a)+1/3*(b*x+a)*sinh(b*x+a)*cosh(b*x+a) 2-7
/9%cosh (b*xx+a)-1/9*sinh (b*x+a) "2*cosh(b*x+a))-1/b*d*ax(2/3+1/3*cosh(b*x+a)”
2)*sinh (b*x+a)+c*x(2/3+1/3*cosh(b*x+a) ~2) *sinh(b*x+a))

Maxima [B] time = 1.07191, size = 193, normalized size = 2.57

1 p (3 bxel®) — 6(3”))3(3bx) LY (bxe® — e)e®™ 27 (bx +1)eCt*0 (3 bx + 1)el-3bx-34) 1 eBbx+34) . 9¢
72 2 2 2 2 247 b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*cosh(b*x+a)~3,x, algorithm="maxima"

[Out] 1/72*xd*((3xbxx*e”(3*%a) — e~ (3*a))*e” (3*b*x)/b~2 + 27+ (b*x*e"a - e~a)*e” (b*x
)/b72 = 27+(b*x + 1)*e”(-b*x - a)/b"2 - (3*b*x + 1)*e” (-3*b*x - 3*a)/b"2) +
1/24*xcx (e (3*xb*x + 3*a)/b + 9*e” (b*x + a)/b - 9*e”(-b*x - a)/b - e~ (-3*b*x

- 3*a)/b)

Fricas [A] time = 1.96059, size = 257, normalized size = 3.43

d cosh (bx + a)° + 3d cosh (bx + a) sinh (bx + a)” — 3 (bdx + bc) sinh (bx + a)° + 27 d cosh (bx + a) = 9 (3 bdx + (be
- 36 b2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*cosh(b*x+a)~3,x, algorithm="fricas")

[Out] -1/36%(d*cosh(b*x + a)~3 + 3*d*cosh(b*x + a)*sinh(b*x + a)~2 - 3x(bxd*x + b
*c)*sinh(b*x + a)~3 + 27*d*cosh(b*x + a) - 9%(3*b*xd*x + (b*d*x + b*c)*cosh(
b*x + a)”~2 + 3*xb*c)*sinh(b*x + a))/b"2
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Sympy [A] time = 1.33362, size = 126, normalized size = 1.68

2csinh® (a+bx)  csinh (a+bx) cosh? (a+bx)  2dx sinh® (a+bx) n dx sinh (a+bx) cosh? (a+bx) " 2d sinh? (a+bx)cosh (a+bx)  7d cosh® (a+bx)
- 35 b a 3b b 32 B 92

(cx + dez) cosh® (a)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*cosh(b*x+a)**3,x)

[Out] Piecewise((-2*c*sinh(a + b*x)**3/(3*b) + ck*sinh(a + b*x)*cosh(a + b*x)**x2/b
- 2*d*x*sinh(a + b*x)**x3/(3%b) + d*x*sinh(a + b*x)*cosh(a + b*x)**x2/b + 2%
d*sinh(a + b*xx)**2xcosh(a + b*x)/(3*b**2) - 7xd*xcosh(a + b*x)**3/(9*b**2)

Ne(b, 0)), ((cxx + d*xx**x2/2)*cosh(a)**3, True))

Giac [A] time = 1.30403, size = 132, normalized size = 1.76

(3 bdx + 3bc — d)eBbx+3a) . 3 (bdx + be — d)e®*D 3 (bdx + be + d)e™t*D  (Bbdx + 3 be + d)e3bx=34)
72 b? 8 b2 8?2 72 b?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*cosh(b*x+a)~3,x, algorithm="giac")

[Out] 1/72%(3xb*xd*x + 3xb*c - d)*e”(3*b*x + 3*%a)/b"2 + 3/8*%(b*d*x + b*c - d)*e~ (b
*x + a)/b"2 - 3/8%(b*xd*x + b*xc + d)*e”"(-b*x - a)/b"2 - 1/72*%(3*xb*xd*x + 3*xbx*
c + d)*xe” (-3%bxx - 3*a)/b"2
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3
320 [y

c+dx

Optimal. Leaf size=121

3 cosh (a - %) Chi (% + bx) cosh (3a - %bc) Chi (%bc + 3bx) 3 sinh (a - %) Shi (% + bx) sinh (311 - %bc) S
+ + +
4d 4d 4d 4d

[Out] (3*Cosh[a - (bx*c)/d]*CoshIntegral[(b*c)/d + b*x])/(4*d) + (Cosh[3*a - (3*bx*
c)/d]*CoshIntegral [(3*b*c)/d + 3%bxx])/(4xd) + (3*Sinh[a - (b*c)/d]*SinhInt
egral[(bxc)/d + b*x])/(4*d) + (Sinh[3*a - (3*bxc)/d]*SinhIntegral [(3*b*c)/d

+ 3*bxx])/(4*d)

Rubi [A] time = 0.23984, antiderivative size = 121, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 8, number of rules used = 4, integrand size = 16, /e e e

0.25, Rules used = {3312, 3303, 3298, 3301}

integrand size

3 cosh (a - %) Chi (% + bx) cosh (3a - 37&) Chi (%bc + 3bx) 3sinh (a - %C) Shi (% + bx) sinh (3a - %’C) S
+ + +
4d 4d 4d 4d

Antiderivative was successfully verified.

[In] Int[Cosh[a + b*x]~3/(c + d*x),x]

[Out] (3*Cosh[a - (bx*c)/d]*CoshIntegral[(b*c)/d + b*x])/(4*d) + (Cosh[3*a - (3*bx*
c)/d]*CoshIntegral [(3*b*c)/d + 3%b*x])/(4xd) + (3*Sinh[a - (b*c)/d]*SinhInt
egral[(b*xc)/d + bxx])/(4%d) + (Sinh[3*a - (3*b*c)/d]*SinhIntegral[(3*b*c)/d

+ 3*bxx])/(4*d)

Rule 3312

Int[((c_.) + (@_D)*x)) " (m )*sin[(e_.) + (f_.)*(x )17 (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sinf[e + f*x]°n, x], x] /; FreeQl{c, d, e, f
, mr, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]1))

Rule 3303

Int[sin[Ce_.) + (£_.)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Dist[Cos[(d*
e — cxf)/d], Int[Sin[(c*xf)/d + f*x]/(c + d*x), x], x] + Dist[Sin[(d*e - cx*f
)/d]l, Int[Cos[(c*f)/d + f*xx]/(c + d*x), x], x] /; FreeQl{c, d, e, £}, x] &&
NeQ[d*e - cx*f, 0]

Rule 3298

Int[sin[(e_.) + (Complex[0, fz ])*(f_.)*x(x_)]1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[(I*SinhIntegral [(c*f*fz)/d + fxfz*x])/d, x] /; FreeQ[{c, d, e, £
, fz}, x] && EqQ[d*e - cxfxfz*xI, 0]

Rule 3301

Int[sinl[(e_.) + (Complex[0, fz 1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[CoshIntegral [(c*f*fz)/d + f*fz*x]/d, x] /; FreeQ[{c, d, e, f, fz
}, x] &% EqQld*(e - Pi/2) - cxf*xfz*xI, 0]

Rubi steps
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cosha(a + bx) 3cosh(a + bx) cosh(3a + 3bx)
[edari . »

c+dx 4(c + dx) 4(c + dx)
f cosh(3a + 3bx) f cosh(a + bx)
4 c+dx 4 c+dx
1 3be cosh ( -+ 3bx) 1 be cosh ( il bx) 1
—L—lcosh(3a—7)f o dx+Z(Bcosh(a—g))fﬁdx+zsmh'

3 cosh (a ) Chi ( + bx) cosh (3a - 3—bc) Chi (3—bc + 3bx) 3sinh (a - —) Sh1( + bx)
= + +
4d 4d 4d

Mathematica [A] time = 0.227433, size = 102, normalized size = 0.84

3 cosh (u - %) Chi (b (g + x)) + cosh (3a - 3—bc) Chi (3b(c+dx)) + 3sinh (a - %) Shi (b (2 )) + sinh (3a - 3—bc) Shi (
4d

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x]~3/(c + dxx),x]

[Out] (3*%Cosh[a - (bx*c)/d]*CoshIntegral[b*(c/d + x)] + Cosh[3*a - (3*b*c)/d]*Cosh
Integral [(3*b*x(c + d*x))/d] + 3*Sinh[a - (b*c)/d]*SinhIntegral[b*(c/d + x)]
+ Sinh[3*a - (3%bx*c)/d]*SinhIntegral [(3*bx(c + d*x))/d])/(4*d)

Maple [A] time = 0.088, size = 166, normalized size = 1.4

—da + cb
d 8

1 3du—cb
_8_de d Ei(l,be+3a—3

da —cb da—ch
adc )—ie Ei(l,—bx—a—

8d

da —cb 3 _dazb
8d

7 -——¢ d Ei(l,bx+a—

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*x+a)”~3/(d*x+c),x)

[Out] -1/8/d*exp(-3*(a*d-b*c)/d)*Ei(1,3*b*xx+3*a-3*(a*d-b*c)/d)-3/8/d*exp(-(a*xd-b*
c)/d) *Ei (1,b*x+a-(axd-b*xc)/d)-3/8/d*exp((a*xd-b*c)/d)*Ei(1,-b*x-a-(-a*d+b*c)
/d)-1/8/d*exp (3% (a*d-b*c) /d) *Ei (1, -3xb*x-3*a-3* (—a*xd+b*c)/d)

Maxima [A] time = 1.27836, size = 158, normalized size = 1.31

e( 3a+3—bC)E1(3(da;+c)b) Se(—a+%)E1((dx:i—c)b) 3e(a_%)E1 (_@) e(3ﬂ—37bc)E1 (_3(d3;+c)b)

B 8d 8d 8d 8d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~3/(d*x+c),x, algorithm="maxima")

[Out] -1/8%e~(-3%a + 3*bxc/d)*exp_integral e(l, 3*(d*x + c)*b/d)/d - 3/8%e”(-a +
bxc/d)*exp_integral_e(l, (d*x + c)*b/d)/d - 3/8%e”(a - b*c/d)*exp_integral _
e(l, -(d*x + c)*b/d)/d - 1/8%e”(3*a - 3*b*c/d)*exp_integral_e(l, -3*(d*x +



117

c)*b/d)/d

Fricas [A] time = 1.98404, size = 398, normalized size = 3.29

. [ bdx+bc . bdx+bc bc—ad . [ 3 (bdx+bc) . 3 (bdx+bc) 3 (bc—ad) . [ bdx+bc
3(E1( y )+E1(— y ))cosh(— y )+(E1( y )+E1(— y ))cosh(— y )+3(E1( y )—]

8d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) ~3/(d*x+c),x, algorithm="fricas")

[Out] 1/8*(3*(Ei((b*d*x + b*c)/d) + Ei(-(b*d*x + b*c)/d))*cosh(-(b*c - axd)/d) +
(Ei(3*(b*d*x + b*c)/d) + Ei(-3*(b*d*x + b*c)/d))*cosh(-3*(bxc - axd)/d) + 3
*(Ei((b*d*x + b*c)/d) - Ei(-(b*d*x + b*c)/d))*sinh(-(b*c - axd)/d) + (Ei(3%
(b*d*x + bxc)/d) - Ei(-3%(b*d*x + b*c)/d))*sinh(-3*(b*c - axd)/d))/d

Sympy [F] time = 0., size = 0, normalized size = 0.

cosh® (a + bx)
[,

c+dx
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)**3/(d*x+c),x)

[Out] Integral(cosh(a + b*x)**3/(c + d*x), x)

Giac [A] time = 1.33214, size = 151, normalized size = 1.25

Ei (3 (bd;c+bc)) e(3ﬂ—37bc) +3Fi (bdx;bc) e(a—i,—c) +3Ei (_ bdxd+bc) e(—u+%) +Ei (_3 (bd;c+bc)) e(—3 a+37bc)

8d
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~3/(d*x+c),x, algorithm="giac")

[Out] 1/8*%(Ei(3*(b*d*x + b*c)/d)*e” (3*xa - 3*xbxc/d) + 3*Ei((b*d*x + bxc)/d)*e”(a -
bxc/d) + 3*Ei(-(b*d*x + bxc)/d)*e”(-a + b*c/d) + Ei(-3*(bxd*x + b*xc)/d)x*e”
(-3%a + 3*bxc/d))/d



118

3
391 fCOSh (a+bx) dx

(c+dx)?
Optimal. Leaf size=145

3bsinh (Sa - 37176) Chi (37176 + be) 3bsinh (a - lg) Chi (% + bx) 3b cosh (a - %) Shi (% + bx) 3b cosh (3a - i(

172 * 172 * 172 *

[Out] -(Cosh[a + b*x]~3/(d*(c + d*x))) + (3*b*CoshIntegral[(3*b*c)/d + 3*bxx]*Sin
h[3*a - (3*b*c)/d])/(4*d"2) + (3*b*CoshIntegral[(bxc)/d + b*x]*Sinh[a - (bx
c)/d])/(4xd~2) + (3xbxCosh[a - (b*c)/d]*SinhIntegral[(b*c)/d + bx*x])/(4*d"2

) + (3*b*Cosh[3*a - (3*b*c)/d]*SinhIntegral [(3xb*c)/d + 3*b*x])/(4*d~2)

Rubi [A] time = 0.23707, antiderivative size = 145, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 8, number of rules used = 4, integrand size = 16, LT

0.25, Rules used = {3313, 3303, 3298, 3301}

integrand size

3bsinh (Sa - 37&) Chi (3dE + 3bx) 3bsinh (a - Zg) Chi (% + bx) 3b cosh (a - %) Shi (% + bx) 3b cosh (3a - E(

172 * 172 * 1 *

Antiderivative was successfully verified.

[In] Int[Cosh[a + b*x]~3/(c + d*x)~2,x]

[Out] -(Cosh[a + b*x]~3/(d*(c + d*x))) + (3*b*CoshIntegral[(3*bxc)/d + 3*b*x]*Sin
h[3*a - (3*bxc)/d])/(4xd"2) + (3*bxCoshIntegral[(b*c)/d + b*x]*Sinh[a - (b*
c)/d])/(4xd~2) + (3xb*Cosh[a - (b*c)/d]*SinhIntegral[(bxc)/d + b*x])/(4*d"2

) + (3*b*Cosh[3*a - (3*bxc)/d]*SinhIntegral [(3xbxc)/d + 3*b*x])/(4*d~2)

Rule 3313

Int[((c_.) + (@_)*(x_)) " (m )*sin[(e_.) + (f_.)*(x )] (n_), x_Symbol] :> Si
mp[((c + d*x)~(m + 1)*Sinf[e + f*xx]"n)/(d*(m + 1)), x] - Dist[(f*n)/(d*(m +
1)), Int[ExpandTrigReducel[(c + d*x)"(m + 1), Cos[e + f*x]*Sin[e + f*x]~(n -
1, x], x], x] /; FreeQ[{c, d, e, f, m}, x] && IGtQ[n, 1] && GeQ[m, -2] &&
LtQ[m, -1]

Rule 3303

Int[sin[(e_.) + (f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbol] :> Dist[Cos[(dx
e — cxf)/d], Int[Sin[(c*xf)/d + f*x]/(c + d*x), x], x] + Dist[Sin[(d*e - cx*f
)/d]l, Int[Cos[(c*f)/d + f*xx]/(c + d*x), x], x] /; FreeQl{c, 4, e, £}, x] &&
NeQ[d*e - cx*f, 0]

Rule 3298

Int[sinl[(e_.) + (Complex[0, fz 1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[(I*SinhIntegral [(c*f*fz)/d + f*fz*x])/d, x] /; FreeQ[{c, d, e, f
, Tz}, x] && EqQ[d*e - cxfxfz*xI, 0]

Rule 3301

Int[sinl[(e_.) + (Complex[0, fz 1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[CoshIntegral [(cxf*xfz)/d + fxfz*x]/d, x] /; FreeQ[{c, 4, e, f, fz
}, x] && EqQ[d*(e - Pi/2) - cxf*fzxI, 0]
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Rubi steps
. isinh(a+bx)  isinh(3a+3bx)
f cosh3(a + bx) = _cosh3(a + bx) N (3ib) f (_ Actdr)  Alctdx) ) d
(c + dx)?  d(c+dx) d
inh(a+bx inh(3a+3bx
coshia+bx)  (30) [ = RN v e
d(c + dx) 4d 4d
3be sinh(%bc+3bx) be smh( +bx)
_COShS(El + bX) . (3b COSh (351 - 7)) f T dx s (3b COSh (ﬂ - E)) f T d;
d(c + dx) 4d 4d
coshs(u + by) 3bChi (3—bc + 3bx) sinh (311 - %bc) 3bCh1( + bx) sinh (a - %) 3b ¢
T dc+dn a2 " a2 "

Mathematica [A] time = 0.533832, size = 196, normalized size = 1.35

Bb( -2 sinh (Sa - 3—176) Chi (3—bc + be) 2sinh (a - —) Chi ( + bx) 2 cosh (a - —) Shi ( + bx) 2 cosh (Ba
- 842

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x]~3/(c + d*x)~2,x]

[Out] (-3*Cosh[a]l*Cosh[b*x])/(4*d*(c + d*x)) - (Cosh[3*a]*Cosh[3*b*x])/(4xd*(c +
d*x)) - (3xSinh[a]*Sinh[b*x])/(4*d*x(c + d*x)) - (Sinh[3+*a]*Sinh[3*b*x])/(4x*

dx(c + d*x)) - (3*b*(-2*CoshIntegral [(3*b*c)/d + 3*bxx]*Sinh[3*a - (3*bx*c)/

d] - 2#CoshIntegral[(b*c)/d + b*x]*Sinh[a - (b*c)/d] - 2xCosh[a - (b*c)/d]*
SinhIntegral [(b*c)/d + bxx] - 2*Cosh[3*a - (3*b*c)/d]*SinhIntegral [(3*b*c)/

d + 3%b*x]))/(8*%d"2)

Maple [A] time = 0.102, size = 271, normalized size = 1.9

be—3bx—3u 3b
“Bbdx+8ch)d B &

g da=ch da—cb 3 hebx-a 3p _da—ch da—cb
0377 Ei(1,3bx+3a—3 4 C) © a-c )—

_ _ ] E 1 _
i 8d(bdx +cb) | B ifLbx+a-—;

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*x+a) 3/ (d*x+c)”2,x)

[Out] -1/8xb*exp(-3*b*x-3*a)/(b*d*x+b*c)/d+3/8%b/d~2xexp (-3*(axd-b*c)/d)*Ei(1,3%*b
*xx+3*%a-3* (a*d-bx*c) /d) -3/8*b*exp (~b*x-a) /d/ (b*d*x+b*c)+3/8*b/d"2*exp (- (a*d-b
xc)/d)*Ei (1,bxx+a-(a*xd-b*c)/d)-3/8%b/d~2*xexp (b*x+a)/(b*c/d+b*x)-3/8%b/d"2*e
xp((axd-b*c)/d)*Ei(1,-b*x-a-(-axd+b*c)/d)-1/8%b/d"~2*exp (3xb*x+3*a) / (b*c/d+b
*xx)-3/8%b/d"~2xexp (3% (a*d-bxc) /d) *Ei (1, -3*b*x-3*a-3* (—a*d+bx*c) /d)

Maxima [A] time = 1.33496, size = 196, normalized size = 1.35

e(—3ﬂ+37bC)E2(3(da;+c)b) Se( a+b)E ((dx;c)b) 3e(a—h§)E2 (_@) e(3a_37bC)E2 (_3(d;;+c)b)

8(dx +c)d 8(dx +c)d 8 (dx +c)d 8 (dx +c)d
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) ~3/(d*x+c)~2,x, algorithm="maxima"

[Out] -1/8%e~(-3%a + 3x*b*c/d)*exp_integral_e(2, 3*(d*x + c)*b/d)/((d*x + c)*d) -
3/8*%e”(~a + b*c/d)*exp_integral e(2, (d*x + c)*b/d)/((d*x + c)*d) - 3/8xe”(

a - b*c/d)*exp_integral_e(2, -(d*x + c)*b/d)/((d*x + c)*d) - 1/8%e"(3*a - 3
xb*xc/d)*exp_integral e(2, -3*(d*x + c)*b/d)/((d*x + c)*d)

Fricas [B] time = 1.94727, size = 680, normalized size = 4.69

bdx+bc
d

) _ (bdx + bo)Ei (—%

2d cosh (bx + a)° + 6.d cosh (bx + a) sinh (bx + a)? + 6.d cosh (bx + a) — 3 ((bdx + bo)Ei (

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 3/(d*x+c)~2,x, algorithm="fricas")

[Out] -1/8*%(2*d*cosh(b*x + a)~3 + 6*xd*xcosh(b*x + a)*sinh(b*x + a)~2 + 6xd*cosh(b*
x + a) - 3*x((b*d*x + b*c)*Ei((b*d*x + b*c)/d) - (b*d*x + b*c)*Ei(-(bxd*x +
bxc)/d))*cosh(-(b*c - ax*d)/d) - 3*x((bxd*x + b*c)*Ei(3*(b*d*x + bxc)/d) - (b

*d*x + b*c)*Ei(-3*(bxd*x + bxc)/d))*cosh(-3*(bxc - a*xd)/d) - 3*((b*d*x + b*
c)*Ei((b*d*x + b*c)/d) + (bxd*x + b*c)*Ei(-(b*d*x + b*c)/d))*sinh(-(b*c - a
*d)/d) - 3*((bxd*x + b*xc)*Ei(3*(b*d*x + b*c)/d) + (bxd*x + bxc)*Ei(-3*(b*d*

X + b*xc)/d))*sinh(-3*(b*c - a*xd)/d))/(d"3*x + c*d"2)

Sympy [F] time = 0., size = 0, normalized size = 0.

cosh® (a + bx)
[,

(c + dx)?
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)**3/(d*x+c)**2,x)

[Out] Integral(cosh(a + b*x)**3/(c + d*x)**2, x)

Giac [B] time = 1.39483, size = 401, normalized size = 2.77

3bc 3bc

be bc
3 b (20510) LoF) 4 3baxks () A5) - 3 baxs (~2) A7) 3 (-20te20) A5 )

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~3/(d*x+c)~2,x, algorithm="giac")

[Out] 1/8*(3*b*xd*x*Ei (3% (b*d*x + bxc)/d)*e”(3*xa - 3*bxc/d) + 3*xbxdxx*Ei((b*d*x +
bxc)/d)*xe”(a - b*c/d) - 3xbxd*x*Ei(-(b*d*x + b*c)/d)*e”(-a + bxc/d) - 3*bxd
*x*xEi (-3*%(b*d*x + bxc)/d)*e”(-3%a + 3*xb*c/d) + 3xb*c*xEi(3*(bxd*x + bx*c)/d)x*
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e~ (3*a - 3xbxc/d) + 3xb*xc*Ei((bxd*x + b*c)/d)*e”(a - b*c/d) - 3*xb*xcxEi(-(b*
d*x + bxc)/d)*e~(-a + b*c/d) - 3*b*c*Ei(-3*(bxd*x + b*c)/d)*e”(-3*a + 3*bx*c
/d) - d*e” (3*b*x + 3*a) - 3xd*e” (b*x + a) - 3*kd*e”(-b*x - a) - d*e” (-3*b*x
- 3*a))/(d"3*x + c*d~2)
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3
399 fCOSh (a+bx) dx

(c+dx)3
Optimal. Leaf size=184

3b? cosh (a - lg) Chi (% + bx) 92 cosh (311 - %’C) Chi (3717(: + 3bx) 3b? sinh (a - %) Shi (% + bx) 9b? sinh (Sa
84 * 8 * 83 *

[Out] -Coshl[a + bxx]~3/(2*dx(c + d*x)~2) + (3*b~2*Cosh[a - (b*c)/d]*CoshIntegrall
(bxc)/d + bxx])/(8%d"3) + (9*b~2*Cosh[3*a - (3*b*c)/d]*CoshIntegral [(3*bxc)

/d + 3%bxx])/(8%d"3) - (3*bxCosh[a + b*x] 2xSinh[a + bx*x])/(2%d"2*(c + d*x)

) + (3*b"2*Sinh[a - (b*c)/d]*SinhIntegral[(b*c)/d + b*x])/(8%d~3) + (9xb~2x
Sinh[3*a - (3%b*c)/d]*SinhIntegral [(3xb*c)/d + 3%bxx])/(8%d~3)

Rubi [A] time = 0.340069, antiderivative size = 184, normalized size of antiderivative =

1., number of steps used = 12, number of rules used = 5, integrand size = 16, number of rules

= 0.312, Rules used = {3314, 3303, 3298, 3301, 3312}

integrand size

3b? cosh (a - %) Chi (%C + bx) 92 cosh (3a - %’C) Chi (%bc + 3bx) 3b2 sinh (a - %) Shi (% + bx) 9% sinh (3a
84 " 8 * 8 *

Antiderivative was successfully verified.

[In] Int[Cosh[a + b*x]~3/(c + d*x)~3,x]

[Out] -Cosh[a + bxx]~3/(2xd*(c + d*x)~2) + (3xb~2*Cosh[a - (b*c)/d]*CoshIntegrall
(b*xc)/d + b*x])/(8%d"3) + (9%b~2xCosh[3*a - (3*bx*c)/d]*CoshIntegral [(3*b*c)

/d + 3%b*x])/(8*d~3) - (3*bxCosh[a + b*x] 2#Sinh[a + b*x])/(2xd"2*(c + d*x)

) + (3*b~2*xSinh[a - (bxc)/d]*SinhIntegral[(b*c)/d + b*x])/(8*d"3) + (9*b~2x
Sinh[3*a - (3*bxc)/d]*SinhIntegral [(3*b*c)/d + 3xb*x])/(8*d"3)

Rule 3314

Int[((c_.) + (@_)*(x)) " (m )*x((b_.)*sin[(e_.) + (f_.)*(x)]1)"(n_), x_Symbo
1] :> Simp[((c + d*x)~(m + 1)*(b*Sin[e + f*x])"n)/(d*(m + 1)), x] + (Dist[(
b™2xf 2xnx(n - 1))/(d"2*(m + 1)*(m + 2)), Int[(c + d*x)"(m + 2)*(b*Sin[e +

fxx])"(n - 2), x], x] - Dist[(£72*xn"2)/(d"2*(m + 1)*x(m + 2)), Int[(c + dx*xx)
“(m + 2)*(b*Sinle + f*x])"n, x], x] - Simp[(b*f*n*x(c + d*x)~(m + 2)*Cos[e +
fxx]*(b*Sinfe + f*x])~(n - 1))/(d"2%(m + 1)*x(m + 2)), x]) /; FreeQ[{b, c,

d, e, £}, x] && GtQ[n, 1] && LtQ[m, -2]

Rule 3303

Int[sin[(e_.) + (£_)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Dist[Cos[(d*
e - cxf)/d], Int[Sin[(c*f)/d + f*x]/(c + d*x), x], x] + Dist[Sin[(d*e - c*f
)/d], Int[Cos[(c*xf)/d + fxx]/(c + d*x), x], x] /; FreeQ[{c, d, e, f}, x] &&
NeQ[d*e - cx*f, 0]

Rule 3298

Int[sin[(e_.) + (Complex[0, fz 1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[(I*SinhIntegral[(cxf*fz)/d + f*xfz*x])/d, x] /; FreeQ[{c, d, e, £
, Tz}, x] && EqQ[d*e - cxfxfzxI, 0]

Rule 3301
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Int[sin[(e_.) + (Complex[0, fz_1)*(f_.)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[CoshIntegral [(cxf*xfz)/d + f*xfz*x]/d, x] /; FreeQ[{c, 4, e, f, fz
}, x] &% EqQldx(e - Pi/2) - cxf*xfz*xI, 0]

Rule 3312

Int[((c_.) + (d_.)*(x_)) " (m_)*sinl[(e_.) + (f_.)*(x_ )] (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sin[e + f*x]°n, x], x] /; FreeQ[{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]1))

Rubi steps

X = + c+dx
(c +dx)3 2d(c + dx)? 2d2(c + dx) d? 242

3 3 2 : 2 cosh(a+bx) 2 COShg(a+bx)
f cosh”(a + bx) = _cosh’(a+bx) 3bcosh®(a+bx)sinh(a +bx) (317 )f—ﬁdx dx (% )f—

2 3cosh(a+bx) = cosh(3a+3bx)
B _coshs(a +bx) 3b coshz(a + bx) sinh(a + bx) (% )f ( Hordn T aerdn) ) : (

2d(c + dx)? 282(c + dx) " 202 )
2 be . [bc 2 .
B _COShS([Z +bx) 3b* cosh (a B E) Chi (E + bx) _3b cosh?(a + bx) sinh(a + bx) ~ 3b% sin.
~ 2d(c+dx)? a 2d2(c + dx)

2 be . [ bc 2 .
B _COShS([Z +bx) 3b* cosh (a B E) Chi (E + bx) _3b cosh?(a + bx) sinh(a + bx) ~ 3b% sin.

2d(c + dx)? das 2d%(c + dx)
cosh®(a + bx) 3b? cosh (a - %) Chi (% + bx) 9b? cosh (311 - 37%) Chi (%bc + be) 3
= T 2d(c+ dx)p 843 - R¥E T

Mathematica [A] time = 0.899937, size = 218, normalized size = 1.18

—-6b%(c + dx)? (cosh (u - %) Chi (b (2 + x)) + 3 cosh (311 -~ %bc) Chi (%(C;dx)) + sinh (11 -~ %) Shi (b (2 + x)) + 35

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x]~3/(c + d*x)~3,x]

[Out] -(6*d*Cosh[b*x]*(d*Cosh[a] + b*(c + d*x)*Sinh[a]) + 2*d*Cosh[3*b*x]*(d*Cosh
[3*a] + 3*bx(c + d*x)*Sinh[3*a]) + 6*d*(b*(c + d*x)*Cosh[a] + d*Sinh[a])*Si
nh[bxx] + 2xd*(3*b*(c + d*x)*Cosh[3*a] + d*Sinh[3*a])*Sinh[3*b*x] - 6xb~2x(

c + d*x)~2*%(Cosh[a - (b*c)/d]*CoshIntegral[b*(c/d + x)] + 3*Cosh[3*a - (3*Db
xc)/d]*CoshIntegral [(3*b*x(c + d*x))/d] + Sinh[a - (b*c)/d]*SinhIntegral [b*(

c/d + x)] + 3*Sinh[3*a - (3%bxc)/d]*SinhIntegral [(3xbx(c + dx*x))/d]))/(16xd
“3%(c + d*x)"2)

Maple [B] time = 0.106, size = 562, normalized size = 3.1

3 b3 e—3 bx-3a X 3 b3 e—3 bx-3a c b2 e—3 bx-3a 9 b2 3 da—ch
+ - - e 7 Ei
16d (b2d2x2 + 2 b2cdx + c2b2) 16 d2 (b2d2x2 + 2 b2cdx + c2b2) 16d (b2d2x2 +2b2cdx + c2b2) 1643

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*x+a) ~3/(d*x+c)”~3,x)
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[Out] 3/16%b~3*exp(-3*b*x-3%*a)/d/(b~2xd"~2%x"2+2xb~2*c*xd*x+b~2%c”~2) *x+3/16%b~3*exp
(=3%b*x-3%a) /d"2/ (b~2%d"2%x"2+2%b~ 2% ckd*x+b~2%c”2) *c-1/16%b” 2*exp (-3*b*x—3%
a)/d/ (b™2+d™2xx"2+2%b ™ 2xc*d*x+b~2%c~2) -9/16%b~2/d"3*exp (-3* (a*d-b*c) /d) *Ei (
1,3%bxx+3*%a-3* (a*d-b*c)/d)+3/16*b~3xexp (-b*x-a) /d/ (b~ 2*d~2xx~2+2*b~ 2xc*d*x+
b~2%c72) *x+3/16%b~3*%exp (-b*x-a) /d"2/ (b~ 2xd~2*x"2+2xb~2*c*kd*x+b~2%c~2) *c-3/1
6xb~2*exp (~b*x-a) /d/ (b~2*%d"2*x"2+2%b~2*c*xd*x+b~2%c~2) -3/16%b"2/d " 3*exp (- (ax*
d-bx*c)/d) *Ei (1,b*x+a-(a*d-bxc)/d)-3/16*b~2/d"3*exp (b*x+a) / (bxc/d+b*x) ~2-3/1
6*b~2/d"3*exp (b*x+a) / (bxc/d+b*x)-3/16%b~2/d"3*exp ((a*d-b*c) /d)*Ei (1,-b*x-a-
(—axd+b*c)/d)-1/16%b"2/d"3*exp (3*xb*x+3*a) / (b*c/d+b*x) "2-3/16%b~2/d"3*exp (3*
b*x+3*a) / (bxc/d+b*x)-9/16%b~2/d"3*exp (3* (a*d-b*c) /d) *Ei (1, -3*b*x-3*a-3*(-a*
d+b*c)/d)

Maxima [A] time = 1.35596, size = 196, normalized size = 1.07

e(—3 a+3dﬂ)E3 (3(d);+c)b) 3 e(—a+%)E3 (@) 3 e(a—%)E?’ (_@) 8(3 ct—g’Liﬂ)E3 (_3(dx+c)b)

d

8@x+cd  8(dx+o’d  8dx+od  8(dx+od
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~3/(d*x+c)~3,x, algorithm="maxima")

[Out] -1/8%e”(-3%a + 3*bxc/d)*exp_integral e(3, 3*x(d*x + c)*b/d)/((d*x + c)~2*d)
- 3/8*%e”(-a + b*c/d)*exp_integral e(3, (d*x + c)*b/d)/((d*x + c)~2xd) - 3/8
xe~(a - bxc/d)*exp_integral_e(3, -(d*x + c)*b/d)/((d*x + c)"2xd) - 1/8%e”(3

*a — 3%bkc/d)*exp_integral_e(3, -3*x(d*x + c)*b/d)/((d*x + c)72xd)

Fricas [B] time = 2.04085, size = 1122, normalized size = 6.1

2d? cosh (bx + a)° + 6 d2 cosh (bx + a) sinh (bx + a)° + 6 (bd%x + bed) sinh (bx + a)° + 642 cosh (bx +a) - 3 ((b2d2x2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) ~3/(d*x+c)~3,x, algorithm="fricas")

[Out] -1/16*%(2xd"2*xcosh(b*x + a)~3 + 6*d"2*cosh(b*x + a)*sinh(b*x + a)~2 + 6*x(bxd
~“2%x + b*ckd)*sinh(b*x + a)~3 + 6+%d"2*cosh(b*x + a) - 3*x((b72%d"2*x"2 + 2x*b
“2%c*d*x + bT2xc”2)*Ei ((bxd*x + b*c)/d) + (b72xd"2*x72 + 2*xb"2xc*d*x + b72*
c"2)*Ei (- (b*d*x + b*c)/d))*cosh(-(bxc - a*d)/d) - 9*((b~™2xd"2*x"2 + 2*xb~2*c
*d*x + b72%c”2)*Ei (3% (bxd*x + b*c)/d) + (b™2xd"2*x"2 + 2*xb~2xc*xd*x + b 2%c”
2)*Ei (-3* (b*d*x + b*c)/d))*cosh(-3*(b*c - a*d)/d) + 6x(bxd~2xx + b*c*d + 3%
(b*d~2*x + b*c*d)*cosh(b*x + a)~2)*sinh(b*x + a) - 3*x((b™2*xd"2*x"2 + 2%b~ 2%
cxdxx + b72%c”2)*Ei((bxd*x + b*xc)/d) - (b72%d"2*x"2 + 2*b~2*xckxd*x + b72%c”2
)*Ei(-(b*d*x + b*c)/d))*sinh(-(b*c - a*d)/d) - 9*((b"2*d"2*x"2 + 2*xb~2xc*d*
X + b72xc"2)*Ei (3% (b*d*x + b*xc)/d) - (b72*xd"2*x"2 + 2*b " 2*kckd*x + b"2*xc"2)*
Ei(-3*(b*d*x + b*c)/d))*sinh(-3*(b*xc - a*xd)/d))/(d"5*x"2 + 2*xc*d"4x*x + c 2%
d~3)

Sympy [F] time = 0., size = 0, normalized size = 0.

cosh® (a + bx)
[edtaci,

(c + dx)°
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)**3/(d*x+c)**3,x)

[Out] Integral(cosh(a + b*x)**3/(c + d*x)**3, x)

Giac [B] time = 1.30806, size = 813, normalized size = 4.42

3bc

be be
9 P2d2x2Ei (—3 “’d"””)) L) | 3 (—bd"d”’c) d5) | 3w (— bd";’”) L) | o aeams (——3 “’d’”bc))

d d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 3/ (d*x+c)~3,x, algorithm="giac")

[Out] 1/16*%(9*%b~2xd"2xx"2*Ei (3% (b*d*x + b*c)/d)*e”(3*a - 3*b*c/d) + 3*b~2xd"2*x"2
*Ei ((b*d*x + bxc)/d)*e”(a — bxc/d) + 3*b"2*%d"2*xx"2*Ei (- (b*d*x + b*c)/d)*e”(
-a + b*c/d) + 9*b72xd"2xx"2*Ei (-3* (b*d*x + b*c)/d)*e”(-3*a + 3*b*c/d) + 18%
b~ 2xcxdxx*Ei (3% (b*d*x + b*c)/d)*e” (3*a - 3xbxc/d) + 6%b~2*ckd*x*Ei((bxd*x +
bxc)/d)*e”(a - bxc/d) + 6*xb~2xcxd*x*Ei(-(b*d*x + b*c)/d)*e”(-a + bxc/d) +
18*b~2xcxd*x*Ei (3% (b*d*x + b*c)/d)*e”(-3*a + 3*b*xc/d) + 9*b~2xc 2*Ei (3% (b*
d*x + b*xc)/d)*e”(3*a - 3*b*c/d) + 3*b"2xc"2*Ei ((b*d*x + b*c)/d)*e”(a - b*xc/
d) + 3*b"2*xc"2*Ei (- (b*d*x + b*c)/d)*e”(-a + b*xc/d) + 9xb~2*c"2+Ei (-3* (b*xd*x
+ b*c)/d)*e” (-3*%a + 3xbxc/d) - 3*b*d"2*x*e” (3*b*xx + 3*a) - 3xb*xd"2*x*e” (b*
X + a) + 3xbxd"2*x*e” (-b*x - a) + 3*bxd"2xx*e” (-3%b*x - 3*a) - 3*bxckxdxe” (3
*b*x + 3*a) - 3*xbkckxdxe”(bxx + a) + 3*b*ckd*e” (-b*x - a) + 3xbxckd*e” (-3*b*
X — 3*a) - d"2%e” (3*b*x + 3*a) - 3*xd"2xe"(b*x + a) - 3*d"2*e"(-b*x - a) - d
~2%e” (-3*b*x - 3*a))/(d"5*x"2 + 2%c*d"4*x + c”2*xd"3)
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3.23 f x3 cosh*(a + bx) dx

Optimal. Leaf size=172

3x2 cosh4(a +bx)  9x? coshz(a +bx) 3 cosh4(a +bx) 45 coshz(a + bx) 3xsinh(a + bx) cosh3(a + bx) N 45x
1602 1602 12804 12804 32p3

[Out] (45*x72)/(128%b"2) + (3*x74)/32 - (45%Coshl[a + b*x]~2)/(128%b"4) - (9*x~2x*C
oshl[a + b*x]~2)/(16%b"2) - (3*Cosh[a + b*x]~4)/(128*%b"4) - (3*x"2*Coshl[a +
b*x]~4)/(16xb~2) + (45*x*Cosh[a + b*x]*Sinh[a + b*x])/(64*xb~3) + (3*x~3*Cos

h[a + b*x]*Sinh[a + b*x])/(8%b) + (3*x*Cosh[a + b*x] 3*Sinh[a + b*x])/(32*b

~3) + (x"3*Cosh[a + b*x]~3*Sinh[a + b*x])/(4x*b)

Rubi [A] time = 0.145787, antiderivative size = 172, normalized size of antiderivative

. . b f rul
1., number of steps used = 8, number of rules used = 3, integrand size = 12, e -

integrand size
0.25, Rules used = {3311, 30, 3310}

3x2 cosh4(a +bx)  9x? coshz(a +bx) 3 cosh4(a +bx) 45 coshz(a + bx) 3xsinh(a + bx) cosh3(a + bx) N 45x
1602 1602 12804 12804 32p3

Antiderivative was successfully verified.

[In] Int[x"3*Coshl[a + b*x]~4,x]

[Out] (45*x72)/(128%b"2) + (3*x74)/32 - (45*Coshl[a + b*x]~2)/(128%b"4) - (9*x~2x*C
oshla + b*x]~2)/(16*xb"2) - (3*Coshl[a + b*x]~4)/(128*b~4) - (3*x"2*Coshl[a +
b*x]~4)/(16*b~2) + (45*x*Cosh[a + b*x]*Sinh[a + bx*x])/(64*b~3) + (3*x~3*Cos

h[a + b*x]*Sinh[a + b*x])/(8%b) + (3*x*Cosh[a + bx*x] ~3*Sinh[a + b*x])/(32%b

~3) + (x"3*Cosh[a + b*x]~3*Sinh[a + b*x])/(4%*Db)

Rule 3311

Int[((c_.) + (@_)*(x)) " (m )*x((b_.)*sin[(e_.) + (f_.)*(x)]1)"(n_), x_Symbo
1] :> Simp[(d*m*(c + d*x)~(m - 1)*(b*Sinf[e + fx*x])"n)/(£72%n"2), x] + (Dist
[(b™2x(n - 1))/n, Int[(c + d*x) m*(b*Sin[e + f*x])"(n - 2), x], x] - Dist[(
d~2«mx(m - 1))/(£f72*xn"2), Int[(c + d*x)"(m - 2)*(b*Sinl[e + f*x])"n, x], x]
- Simp[(b*(c + d*x) “m*Cos[e + f*x]*(b*Sin[e + f*x])~(n - 1))/(f*n), x1) /;
FreeQ[{b, c, d, e, f}, x] && GtQ[n, 1] && GtQ[m, 1]

Rule 30

Int[(x_)"(m_.), x_Symbol] :> Simp[x~(m + 1)/(m + 1), x] /; FreeQ[m, x] && N
eQm, -1]

Rule 3310

Int[((c_.) + (@_)*x_))*((b_.)*sinl[(e_.) + (f_.)*x(x_)]1)"(n_), x_Symbol] :>
Simp[(d*(b*Sin[e + fxx])"n)/(£72*n"2), x] + (Dist[(b~2*(n - 1))/n, Int[(c
+ d*x)*(b*Sinle + f*x])~(n - 2), x], x] - Simp[(b*(c + d*x)*Cos[e + f*x]*(b
*Sinf[e + f*x])"(n - 1))/(f*n), x]) /; FreeQ[{b, c, d, e, f}, x] && GtQ[n, 1
]

Rubi steps
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3x2 cosh*(a + b 3 cosh®(a + bx) sinh(a + b 3 3 | xco
f 3 cosh*(a + bx) dx = - x” cosh (a + bv) 4108 (@ + bx) sinh(@ + bv) + = f x3 cosh?(a + bx) dx + f
162 4b 4
9x2 cosh®(a + bx) 3cosh*(a+bx) 3x2cosh*(a+bx) 3x3cosh(a + bx) sinh(a + bx
=- - - +
162 12804 16b2 8b
3xt  45cosh®(a+bx)  9x2cosh®(a+bx) 3cosh*(a+bx) 3x2cosh*(a+bx) 45x
32 128b* 1662 128b* 16b2
3 45x? N 3xt 45 coshz(a +bx) 9x? COShz(El +bx) 3 cosh4(a +bx)  3x? cosh4(u +b.
12802 32 128b* 1602 128b* 16b2

Mathematica [A] time = 0.404904, size = 100, normalized size = 0.58

4bx (32 (26?22 + 3) sinh(2(a + bx)) + (86222 + 3) sinh(4(a + bx)) + 24b°x%) —192 (26242 + 1) cosh(2(a + bx)) - 3
1024b*

Antiderivative was successfully verified.

[In] Integrate[x~3*Cosh[a + b*x]~4,x]

[Out] (-192%(1 + 2%b~2%x"2)*Cosh[2*(a + b*x)] - 3*x(1 + 8*xb"2xx"2)*Cosh[4*(a + b*x
)] + 4xbxxx(24%b"3%x"3 + 32*%(3 + 2*b"2*xx"2)*Sinh[2*(a + b*x)] + (3 + 8*xb~2x%
x"2)*Sinh[4*(a + b*x)]))/(1024%xb"4)

Maple [B] time = 0.011, size = 432, normalized size = 2.5

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*cosh(b*x+a)~4,x)

[Out] 1/b74*(1/4*(b*x+a) 3*sinh(b*x+a)*cosh(b*x+a) ~3+3/8* (b*x+a) ~"3*cosh(b*x+a)*si
nh (b*x+a)+3/32* (b*x+a) "4-3/16* (b*x+a) "2*sinh (b*x+a) “2*xcosh (b*x+a) ~2-3/4* (b*
x+a) "2xcosh (b*x+a) ~2+3/32* (b*x+a) *sinh (b*x+a) *cosh (b*x+a) ~3+45/64* (b*x+a) *c
osh(b*x+a) *sinh (b*x+a)+45/128* (b*x+a) ~2-3/128*sinh (b*x+a) ~2*cosh (b*x+a) ~2-3
/8*cosh (b*x+a) "2-3*a*x (1/4* (b*x+a) ~2*sinh (b*x+a) *cosh (b*x+a) ~3+3/8* (b*x+a) "2
*cosh (b*x+a) *sinh (b*x+a)+1/8* (b*x+a) "3-1/8* (b*x+a) *sinh (b*x+a) ~2*cosh (b*x+a
) "2-1/2% (b*x+a) *cosh(b*x+a) "2+1/32*sinh (b*x+a) *cosh(b*x+a) "3+15/64*cosh (b*x
+a) *sinh (b*x+a)+15/64%b*x+15/64%*a)+3*a”2* (1/4* (bxx+a)*sinh (b*x+a) *cosh (bxx+
a) ~3+3/8* (b*x+a) *cosh (b*x+a) *sinh (b*x+a)+3/16%* (bxx+a) “2-1/16*sinh (b*x+a) ~2%
cosh(b*x+a) "2-1/4*cosh(b*x+a) ~2)-a~3*x((1/4*cosh(b*x+a) ~3+3/8*cosh(b*x+a) ) *s
inh (b*x+a)+3/8*b*x+3/8%a))

Maxima [A] time = 1.04323, size = 238, normalized size = 1.38

3, (32 BPx3etD) — 24 23240 4 12 hxe*) — 34 “))6(4 bx) (4 b3x3e — 612x229) 1 6 bxe - 362 “))e(2 bx)
—xt+ +
327" 2048 b* 3208

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*cosh(b*x+a)~4,x, algorithm="maxima")
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[Out] 3/32*x74 + 1/2048*(32*%b~3%x"3*%e”(4*a) - 24*xb"2*x"2*xe” (4*a) + 12*xb*x*e” (4*a)
- 3*e” (4*a))*e” (4*xb*xx) /"4 + 1/32*%(4*b~3*x"3*e” (2*%a) - 6%b"2%x"2%e” (2*a) +
6*xb*x*ke” (2*%a) - 3*xe”(2*xa))*e” (2%b*x) /b4 - 1/32%x(4*b"3*x"3 + 6*¥b"2*%x"2 + 6

*b*x + 3)*e” (-2*%b*xx — 2*a)/b~4 - 1/2048*%(32*b"3*x"3 + 24xb"2%x"2 + 12*b*xx +
3)*e” (-4*b*xx - 4*a)/b"4

Fricas [A] time = 2.05032, size = 486, normalized size = 2.83
96 btx* — 3 (85222 +1) cosh (bx + a)* +16 (8 5 + 3 bx) cosh (bx + a) sinh (bx + )° — 3 (8 7222 +1) sinh (bx + a)* -

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*cosh(b*x+a)~4,x, algorithm="fricas")

[Out] 1/1024*%(96*b~4*x~4 - 3% (8%b~2*x"2 + 1)*cosh(b*x + a)~4 + 16%(8*b~3*x"3 + 3x*
b*x)*cosh(b*x + a)*sinh(b*x + a)”3 - 3*%(8*xb"2*x"2 + 1)*sinh(b*x + a)~4 - 19

2% (2%b72%x"2 + 1)*cosh(b*x + a)”2 - 6%(64*b"2*x"2 + 3*(8*xb~2*x"2 + 1)*cosh(

bxx + a)~2 + 32)*sinh(b*x + a)~2 + 16*((8*b~3*x~3 + 3*b*x)*cosh(b*x + a)~3

+ 16%(2%b~3%x~3 + 3*b*xx)*cosh(b*x + a))*sinh(b*x + a))/b~4

Sympy [A] time = 8.10609, size = 262, normalized size = 1.52

3x4 sinh? (a+bx) _ 3x4 sinh? (a+bx) cosh? (a+bx) + 3x4 cosh? (a+bx) _ 33 sinh® (a+bx) cosh (a+bx) + 5x3 sinh (a+bx) cosh® (a+bx)  45x2 sinh? (a

%12 16 32 8b 8b 128b2
x* cosh” (a)
4

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**3*cosh(b*x+a)**4,x)

[Out] Piecewise((3*x**4*xsinh(a + b*x)**4/32 - 3*x**4xsinh(a + b*x)**2*cosh(a + b*
x)**2/16 + 3xx**4xcosh(a + b*x)**4/32 - 3xx**3*gsinh(a + b*x)**3*cosh(a + b*
x)/(8%b) + bB*xx**3*sinh(a + b*x)*cosh(a + b*x)**x3/(8%b) + 45*x**2*sinh(a + b

*x) *%4/ (128*%b**2) — 9xx**x2xgsinh(a + b#*x)**2*xcosh(a + b*x)**x2/(64xb**2) - 51
xxxx2xcosh(a + bxx)**4/(128%b**2) - 4b5xx*sinh(a + b*x)**3*cosh(a + b*x)/(64
*b**3) + 5lxx*sinh(a + b*x)*cosh(a + bx*x)**3/(64*b*xx3) + 3*sinh(a + b*x)**4

/ (8%bx*x4) - bHilxsinh(a + b*x)**2xcosh(a + b*xx)*x2/(128*b*x4), Ne(b, 0)), (x*
*4xcosh(a)**4/4, True))

Giac [A] time = 1.23744, size = 203, normalized size = 1.18

3, (32 b3xd — 24 b%x% + 12 bx — 3)6(4bx+4“) (4 b3x3 — 6 b%x* + 6 bx — 3)6(2 bx+2a) (4 b3x3 + 6 b%x% + 6 bx + 3)6(‘
32" 2048 1 3207 3207

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*cosh(b*x+a)”~4,x, algorithm="giac")

[Out] 3/32*x74 + 1/2048%(32%b~3%x"3 - 24*b~2*x"2 + 12*bxx - 3)*e” (4*b*x + 4*a) /b~
4 + 1/32%(4*b"3%x"3 - 6*%b72*x"2 + 6xbxx — 3)*e” (2%b*x + 2*a)/b"4 - 1/32x (4%
b"3*x"3 + 6*%b"2%x"2 + 6*bkx + 3)*e”(-2xbxx - 2*a)/b"4 - 1/2048*(32*xb"3*x"3

+ 24%b72*%x72 + 12%b*x + 3)*e” (-4xb*x - 4x*a)/b"4
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3.24 f x2 cosh*(a + bx) dx

Optimal. Leaf size=134

X cosh4(a +bx) 3x coshz(a + bx) sinh(a + bx) cosh3(a +bx) 15sinh(a + bx) cosh(a + bx)  x%sinh(a + bx
- - + + +
8b2 8b2 32b3 64b3 :

[Out] (15*x)/(64*b~2) + x~3/8 - (3*x*Coshl[a + b*x]~2)/(8%b~2) - (x*Coshl[a + b*x]~
4)/(8%b~2) + (15%Cosh[a + b*x]*Sinh[a + bx*x])/(64%b~3) + (3*x~2*Cosh[a + b*
x]*Sinh[a + bx*x])/(8%b) + (Cosh[a + b*x]~3*Sinh[a + b*x])/(32*%b~3) + (x~2%C
osh[a + b*x]~3*Sinh[a + b*x])/(4%Db)

Rubi [A] time = 0.106692, antiderivative size = 134, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 8, number of rules used = 4, integrand size = 12, e e =

0.333, Rules used = {3311, 30, 2635, 8}

integrand size

X cosh4(a +bx) 3x coshz(a + bx) sinh(a + bx) cosh3(a +bx) 15sinh(a + bx) cosh(a + bx)  x?sinh(a + ba
- - + +
8b2 8h2 32b3 64b3 :

Antiderivative was successfully verified.

[In] Int[x"2*Coshl[a + b*x]~4,x]

[Out] (15*x)/(64*b"2) + x~3/8 - (3*x*Cosh[a + b*x]~2)/(8*%b"2) - (x*Coshl[a + b*x]~
4)/(8*b~2) + (15*Cosh[a + b*x]*Sinh[a + b*x])/(64*b~3) + (3*x"2+Coshl[a + bx*
x]*Sinh[a + b*x])/(8%b) + (Cosh[a + b*x]~3*Sinh[a + b*x])/(32*b73) + (x72*C
oshl[a + b*x] 3*Sinh[a + b*x])/(4%*Db)

Rule 3311

Int[((c_.) + (@_)*(x_)) " (m )*((b_.)*sin[(e_.) + (f_.)*(x_)])"(n_), x_Symbo
1] :> Simp[(d*m*(c + d*x)~(m - 1)*(bxSin[e + fxx])"n)/(£72*n"2), x] + (Dist
[(b™2%(n - 1))/n, Int[(c + d*x) m*(b*Sinf[e + f*x])"(n - 2), x], x] - Dist[(
d"2xmx(m - 1))/(£f72*n"2), Int[(c + d*x)"(m - 2)*(b*Sin[e + f*x])"n, x], x]
- Simp[(b*(c + d*x) “m*Cos[e + f*xx]*(b*Sin[e + f*x])~(n - 1))/(f*n), x]) /;
FreeQ[{b, c, d, e, £}, x] && GtQ[n, 1] && GtQ[m, 1]

Rule 30

Int[(x_)~"(m_.), x_Symbol] :> Simp[x~(m + 1)/(m + 1), x] /; FreeQ[m, x] && N
eQ[m, -1]

Rule 2635

Int[((b_.)*sin[(c_.) + (d_.)*(x_)]1)"(n_), x_Symbol] :> -Simp[(bxCos[c + d*x
J*x(b*Sin[c + d*x])"(n - 1))/(d*n), x] + Dist[(b"2*%(n - 1))/n, Int[(b*Sin[c
+ d*x])"(n - 2), x], x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1] && IntegerQ[2*n
]

Rule 8

Int[a_, x_Symbol]l :> Simpl[a*x, x] /; FreeQ[a, x]

Rubi steps



130

h(a + b 2 cosh®(a + bx) sinh(a + bx) 3 cosh*(a + b
fxz cosh(a + bx) dx = _xcosh (a +bx) ML (@ + bx) sinh(@ + by) + = fxz cosh?(a + bx) dx + —f (
8b? 4b 4 8b?
3x coshz(a +bx) «x cosh4(a +bx)  3x%cosh(a + bx) sinh(a + bx) coshs(a + bx) sinh(a
= - - +
8h2 8b2 8b 32b3
3 x3 3x Coshz(a +bx) «x cosh4(a + bx) 15 cosh(a + bx) sinh(a + bx) N 3x2 cosh(a + bx) s
-8 8b2 8b2 6403 8b
15 N x> X coshz(a +bx) x Cosh4(a + bx) 15cosh(a + bx) sinh(a + bx) N 3x? cosh(c
64k 8 8b? 8b2 64b3

Mathematica [A] time = 0.157266, size = 90, normalized size = 0.67

64b%x? sinh(2(a + bx)) + 8b%x? sinh(4(a + bx)) + 32 sinh(2(a + bx)) + sinh(4(a + bx)) — 64bx cosh(2(a + bx)) — 4bx cos
256b3

Antiderivative was successfully verified.

[In] Integrate[x~2*Cosh[a + b*x]~4,x]

[Out] (32*%b~3*x"3 - 64xb*x*Cosh[2*(a + b*x)] - 4xbxx*Cosh[4*(a + b*x)] + 32*Sinh[
2x(a + b*x)] + 64*%b"2xx"2*Sinh[2*(a + b*x)] + Sinh[4*(a + b*x)] + 8*xb"2*x"2
*Sinh[4*(a + bx*xx)])/(256%b"3)

Maple [B] time = 0.007, size = 253, normalized size = 1.9

1 ((bx + a)2 sinh (bx + a) (cosh (bx + 11))3 N 3 (bx + a)2 cosh (bx + a) sinh (bx + a) N (bx + a)3 (bx + a) (sinh (bx +
v 4 8 8 :

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*cosh(b*x+a) ~4,x)

[Out] 1/b73*%(1/4*(b*x+a) ~2*sinh(b*x+a)*cosh(b*x+a) ~3+3/8% (b*x+a) “2*cosh(b*x+a) *si
nh (b*x+a)+1/8*(b*x+a) ~3-1/8* (b*x+a) *sinh (b*x+a) “2*cosh(b*x+a) ~2-1/2* (b*x+a)
*cosh(b*x+a) ~2+1/32*sinh (b*x+a) *cosh (b*x+a) ~3+15/64*cosh (b*x+a) *sinh (b*x+a)
+15/64*b*x+15/64*a-2*a* (1/4* (b*x+a) *sinh (b*x+a) *cosh (b*x+a) ~3+3/8* (b*x+a) *c
osh(bxx+a)*sinh (b*x+a)+3/16* (b*x+a) "2-1/16*sinh (b*x+a) ~2*cosh (b*x+a) ~2-1/4*
cosh(b*x+a) ~2)+a"2* ((1/4*xcosh(b*x+a) ~3+3/8*cosh (b*x+a) ) *sinh (bxx+a)+3/8*b*x
+3/8%*a))

Maxima [A] time = 1.04815, size = 178, normalized size = 1.33

1 (8 b2x2e4 ) — 4 hxe*) 4 o4 ”))6(4 bx) (2 b2x2e2 ) — 2 hxe29) 4 o2 ”))e(2 bx) (2 b2x% + 2 bx + 1)6(_2 bx-2a) (8 b
X 51265 160° 160°

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*cosh(b*x+a)”4,x, algorithm="maxima")
g g

[Out] 1/8*%x"3 + 1/512%(8xb"2*x"2%e” (4*a) - 4xb*x*xe” (4*a) + e~ (4*a))*e” (4*xbxx)/b"3
+ 1/16%(2%b"2%x"2%e”~ (2%a) - 2xbxx*xe”(2*a) + e~ (2*xa))*e” (2*bxx)/b"3 - 1/16%
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(2%b72%x"2 + 2%b*xx + 1)*e” (-2xb*xx - 2%a)/b~3 - 1/512%(8*xb"2%x"2 + 4x*xb*x + 1
Y*e~ (-4%xb*x - 4%a)/b"3

Fricas [A] time = 1.98625, size = 373, normalized size = 2.78

8 b3x3 — bx cosh (bx + a)* — bxsinh (bx + a)* + (8 b2x? + 1) cosh (bx + a) sinh (bx + a)® — 16 bx cosh (bx + a)* - 2 (3
64

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*cosh(b*x+a)~4,x, algorithm="fricas")

[Out] 1/64*(8*b~3*x"3 — b*x*cosh(b*x + a)”4 - b*x*sinh(b*x + a)~4 + (8%b™2*xx"2 +
1)*cosh(b*x + a)*sinh(b*x + a)~3 - 16*b*x*cosh(b*x + a)~2 - 2*x(3*b*x*cosh(b

*xX + a)”2 + 8*b*xx)*sinh(b*x + a)~2 + ((8*b~2*x"2 + 1)*cosh(bxx + a)~3 + 16%
(2%b72*x"2 + 1)*cosh(b*x + a))x*sinh(b*x + a))/b~3

Sympy [A] time = 4.3555, size = 209, normalized size = 1.56

3 sinh* (a+bx) 3 sinh? (a+bx) cosh? (a+bx) + 3 cosh* (a+bx)  3x2 sinh® (a+bx) cosh (a+bx) + 5x2 sinh (a+bx) cosh® (a+bx) 15xsinh* (a
ti 4 8 8b 8b 6402
¥ cosh*® (a)
3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2*cosh(b*x+a)**4,x)

[Out] Piecewise((x**3*sinh(a + b*x)**4/8 - x**3*sinh(a + b*x)**2xcosh(a + b*x)**2
/4 + xx*3%xcosh(a + b*x)**4/8 - 3*xx*¥2xsinh(a + b*x)**x3*cosh(a + b*x)/(8%b)

+ Bkx*k*2xsinh(a + b*x)*cosh(a + b*x)**3/(8*%b) + 15xx*xsinh(a + b*x)**4/(64x*b

*%x2) - 3*x*sinh(a + b*xx)**x2xcosh(a + b*x)**2/(32xb*x*2) - 17*x*cosh(a + b*x)
*x4/(64*%b**2) - 15xsinh(a + b*x)**3*cosh(a + b*x)/(64*xb*xx3) + 17+sinh(a + b
*x)*cosh(a + b*xx)**x3/(64xbxx3), Ne(b, 0)), (x**3*cosh(a)**4/3, True))

Giac [A] time = 1.30187, size = 159, normalized size = 1.19

1, (8022 —4bx+1)e@brin) (20242 - 2bx +1)e@Ex+20) (20222 + 2bx +1)e 2020 (8122 + 4bx +1

x 512 b3 1603 1663 512 b3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*cosh(b*x+a)~4,x, algorithm="giac")

[Out] 1/8%x"3 + 1/512%(8%b"2%x"2 - 4xbxx + 1)*e” (4xb*xx + 4%a)/b~3 + 1/16%(2%b~2%*x
~2 - 2%bxx + 1)*e”(2%b*xx + 2*%a)/b"3 - 1/16*%(2*xb"2%x"2 + 2*b*x + 1)*e” (-2%bx*
x - 2%a)/b"3 - 1/512%(8*%b"2%x"2 + 4xb*x + 1)*e” (-4*xb*x - 4*a)/b"3
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3.25 f X COSh4(ll + bx) dx

Optimal. Leaf size=80

Cosh4(a +bx) 3 coshZ(u + bx) xsinh(a + bx) coshs(a +bx) 3xsinh(a + bx)cosh(a + bx)  3x?
- - + + + —
16b2 16b2 4b 8b 16

[Out] (3*x72)/16 - (3*Cosh[a + b*x]~2)/(16*b~2) - Cosh[a + b*x]~4/(16%b"2) + (3*x
*Coshl[a + b*x]*Sinh[a + bx*x])/(8%b) + (x*Cosh[a + b*x] 3*Sinh[a + bxx])/(4x
b)

Rubi [A] time = 0.0436869, antiderivative size = 80, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 3, number of rules used = 2, integrand size = 10, e

0.2, Rules used = {3310, 30}

integrand size

cosh4(a +bx) 3 coshz(a +bx) xsinh(a + bx) cosh3(a + bx) N 3x sinh(a + bx) cosh(a + bx) N 3x?
1602 1602 4b 8b 16

Antiderivative was successfully verified.

[In] Int[x*Cosh[a + b*x]~4,x]

[Out] (3*x"2)/16 - (3*Cosh[a + b*x]"2)/(16xb"2) - Coshl[a + b*x]"4/(16*b"2) + (3*x
*Cosh[a + b*x]*Sinh[a + b*x])/(8%b) + (x*Cosh[a + b*x] 3*Sinh[a + b*x])/(4*
b)

Rule 3310

Int[((c_.) + (@_)*x_))*((b_.)*sinl(e_.) + (f_.)*(x_)]1)"(n_), x_Symbol] :>
Simp[(d*(b*Sin[e + fxx])"n)/(£72*n"2), x] + (Dist[(b"2*(n - 1))/n, Int[(c
+ d*x)*(b*Sinle + f*x])~(n - 2), x], x] - Simp[(b*(c + d*x)*Cos[e + f*x]*(b
*Sinfe + f*x])"(n - 1))/(f*n), x]) /; FreeQl[{b, c, d, e, f}, x] && GtQ[n, 1
]

Rule 30

Int[(x_)~(m_.), x_Symbol] :> Simp[x~(m + 1)/(m + 1), x] /; FreeQ[m, x] && N
eQ[m, -1]

Rubi steps
h*(a+bx) xcosh®(a+ bx)sinh(a + bx) 3
h4 _ _COS o f h2
fxcos (a + bx)dx Toh? + m + 1 x cosh®(a + bx) dx
3 COShz(ll + bx) cosh4(a +bx) 3xcosh(a + bx)sinh(a + bx) «x cosh3(a + bx) sinh(a + |
1602 1602 8b 4b
3x2 3 coshz(a + bx) cosh4(a + bx) 3xcosh(a+ bx)sinh(a + bx) «x cosh3(a + bx) sinh
16 1602 1602 8b 4b

Mathematica [A] time = 0.175357, size = 53, normalized size = 0.66

—4bx(8 sinh(2(a + bx)) + sinh(4(a + bx)) + 6bx) + 16 cosh(2(a + bx)) + cosh(4(a + bx))
- 12812

Antiderivative was successfully verified.
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[In] Integrate[x*Coshl[a + bx*x]~4,x]

[Out] -(16*xCosh[2*(a + b*x)] + Cosh[4*x(a + b*x)] - 4xb*x*x(6*b*x + 8*Sinh[2*(a + b
*x)] + Sinh[4*(a + b*x)]))/(128%b"2)

Maple [A] time = 0.007, size = 120, normalized size = 1.5

1 ((bx + a) sinh (bx + a) (cosh (bx + a))® , Bbx+3a)cosh (bx +a)sinh (bx +a) 3 (bx + 4’ (sinh (bx + a))°
3 4 8 6 ]

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*cosh(b*x+a) 4,x)

[Out] 1/b72%(1/4*(b*x+a)*sinh(b*x+a)*cosh(b*x+a) ~3+3/8*(b*x+a)*cosh(b*x+a)*sinh(b
*x+a)+3/16% (bxx+a) "2-1/16*sinh (b*x+a) "2*cosh(b*x+a) "2-1/4*cosh(b*x+a) ~2-ax*(
(1/4*cosh(b*x+a) ~3+3/8*cosh(b*x+a))*sinh (b*x+a)+3/8*b*xx+3/8%a))

Maxima [A] time = 1.07999, size = 130, normalized size = 1.62

3 ) . (4 bxe(4a) — e(4a))e(4 bx) . (2 bxe(z a) _ e(za))e(z bx) (2 bx + 1)3(_2 bx—2a) (4 bx + 1)6(_4 bx—4a)
—_— x p— —

16 256 b? 16 b2 16 b2 256 b2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*cosh(b*x+a)~4,x, algorithm="maxima"

[Out] 3/16%x"2 + 1/256*(4xbxx*e” (4*xa) - e~ (4x*a))*e” (4xb*xx)/b"2 + 1/16*%(2*xbxx*xe” (2
*a) — e~ (2*a))*e” (2xb*xx)/b"2 - 1/16%x(2*b*xx + 1)*e” (-2xbxx - 2%a)/b"2 - 1/25
6% (4*%bxx + 1)*e” (-4xbxx - 4x*xa)/b~2

Fricas [A] time = 2.02112, size = 306, normalized size = 3.82

16 bx cosh (bx + a) sinh (bx + a)3 + 24 b?x% — cosh (bx + a)4 — sinh (bx + a)4 -2 (3 cosh (bx + a)2 + 8) sinh (bx + a)
128 b2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*cosh(b*x+a)~4,x, algorithm="fricas")

[Out] 1/128%(16*bxx*xcosh(b*x + a)*sinh(b*x + a)”3 + 24%xb"2%x"2 - cosh(b*xx + a)~4
- sinh(b*x + a)”4 - 2%(3xcosh(b*x + a)~2 + 8)*sinh(b*x + a)~2 - 16*cosh(b*x
+ a)”2 + 16*x(b*x*cosh(b*x + a)~3 + 4xb*x*xcosh(b*x + a))*sinh(b*x + a))/b"2

Sympy [A] time = 2.37883, size = 144, normalized size = 1.8

3x2sinh? (a+bx)  3x2 sinh? (a+bx) cosh? (a+bx) " 322 cosh? (a+bx)  3x sinh® (a+bx) cosh (a+bx) " 5x sinh (a+bx) cosh® (a+bx) sinh? (a+b
146 8 16 8b 8b 4b?
x2 cosh® (a)
2
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*cosh(b*x+a)**4,x)

[Out] Piecewise((3*x**2xsinh(a + b*x)**4/16 - 3*x**2xsinh(a + b*x)**2*cosh(a + bx*
x)*%2/8 + 3*xx**2*cosh(a + b*x)**x4/16 - 3*xxsinh(a + b*x)**3*cosh(a + b*x)/(

8%b) + b*x*sinh(a + b*x)*cosh(a + b*x)**x3/(8*b) + sinh(a + b*x)**4/(4*xb*%*2)

- Bxsinh(a + b*x)**2%cosh(a + bx*x)**2/(16*bxx2), Ne(b, 0)), (x**2xcosh(a)*

x4/2, True))

Giac [A] time = 1.27422, size = 116, normalized size = 1.45

3 (4bx — 1)+ (2 py —1)e2P420) 2y +1)e 2020 (4 by + 1)e40x44)
16 256 b2 1612 1612 256 b2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*cosh(b*x+a)~4,x, algorithm="giac")

[Out] 3/16%x"2 + 1/256%(4*bxx — 1)*e” (4xb*xx + 4%a)/b~2 + 1/16%(2%b*xx - 1)*e” (2xbx*
X + 2%a)/b"2 - 1/16%x(2*xb*xx + 1)*e” (-2xb*x - 2%a)/b"2 - 1/256%(4*xb*xx + 1)*e”
(-4xb*xx - 4x*a)/b"2
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326  [(c+dx)’sech(a+ bx)dx

Optimal. Leaf size=179

6id*(c + dx)PolyLog (3, —ie™")  6id?(c + dx)PolyLog (3,ie™")  3id(c + dx)*PolyLog (2, ie™**)  3id(c + d:
- - +

b3 b3 b?

[Out] (2*(c + d*x)~3xArcTan[E~(a + b*x)])/b - ((3*I)*d*(c + d*x) 2*PolyLogl[2, (-I
Y¥E7(a + b*x)]) /b2 + ((3*I)*d*(c + d*x) 2xPolyLog[2, I*E~(a + b*x)])/b~2 +

((6%xI)*d~2*x(c + d*x)*PolyLog[3, (-I)*E~(a + b*x)])/b~3 - ((6*%I)*d~2*(c + d
*x)*PolyLog[3, I*E~(a + b*x)])/b~3 - ((6%I)*d~3*PolyLogl[4, (-I)*E~(a + b*x)
1)/v"4 + ((6%I)*d~3*PolyLog[4, I*E~(a + b*x)])/b"4

Rubi [A] time = 0.123387, antiderivative size = 179, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 9, number of rules used = 5, integrand size = 14, e =

0.357, Rules used = {4180, 2531, 6609, 2282, 6589}

integrand size

6id?(c + dx)PolyLog (3, —ie™**)  6id?(c + dx)PolyLog (3,ie""**)  3id(c + dx)?PolyLog (2, —ie"***)  3id(c + d:
- - +

b3 b3 b?

Antiderivative was successfully verified.

[In] Int[(c + d*xx) 3*Sechl[a + b*x],x]

[Out] (2x(c + dxx)~3xArcTan[E~(a + b*x)])/b - ((3*I)*d*(c + d*x) 2+PolyLog[2, (-I
Y¥E"(a + b*x)])/b"2 + ((3*I)*d*(c + d*x) 2*PolyLog[2, I*E~(a + b*x)])/b"2 +
((6*%I)*d~2*%(c + d*x)*PolyLog[3, (-I)*E~(a + b*x)])/b"3 - ((6%I)*xd"2*(c + d
*xx)*PolyLog[3, I*E~(a + b*x)])/b~3 - ((6%I)*d~3*PolyLog[4, (-I)*E~(a + b*x)
1)/b~4 + ((6%I)*d"3*PolyLog[4, I*E~(a + b*x)])/b"4

Rule 4180

Int[csc[(e_.) + Pix(k_.) + (Complex[0, fz ])*(f_.)*(x_)]1*((c_.) + (d_.)*(x_
))"(m_.), x_Symbol] :> Simp[(-2%(c + d*x) “m*ArcTanh[E~(-(Ixe) + fxfzxx)/E~(
Ixk*Pi)])/(£xfz*I), x] + (-Dist[(d*m)/(f*fz*I), Int[(c + d*x)~(m - 1)*Logl[1l
- E7(-(Ixe) + fxfz*x)/E~(Ix*kxPi)], x], x] + Dist[(d*m)/(fxfz*I), Int[(c +
d*x) " (m - 1)*Log[1 + E~(-(Ixe) + f*fz*x)/E~(I*kxPi)], x], x]) /; FreeQ[{c,
d, e, £, fz}, x] &% IntegerQ[2xk] && IGtQ[m, O]

Rule 2531

Int[Log[l + (e_)*((F_)"((c_)*((a_.) + (b_)*x_D))ND"(@_)I*x((E_.) + (g_.)
*(x_))"(m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(ex(F~(cx(a + b*x
)))"n)]1)/(b*cxn*Log[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x) " (m -
1)*PolyLog[2, -(ex(F~(cx(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, £
, g, nt, x] && GtQ[m, O]

Rule 6609

Int[((e_.) + (£_.)*(x_))"(m_.)*PolyLogln_, (d_.)*((F_)"((c_)*((a_.) + (b_.
Yx(x_))))"(p_.)], x_Symbol] :> Simp[((e + f*x) m*PolylLogln + 1, d*(F~(c*(a
+ b*x)))"pl)/ (b*ckp*Log[F1), x] - Dist[(f*m)/(bxcxpxLog(F1), Int[(e + f*x)~
(m - 1)*PolyLog[n + 1, d*x(F~(c*(a + b*x)))"pl, x], x] /; FreeQ[{F, a, b, c,
d, e, £, n, p}, x] && GtQ[m, O]

Rule 2282
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Int[u_, x_Symbol] :> With[{v = FunctionOfExponentiallu, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]/x, x], x, v], x]] /; Functi
onOfExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !'MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)[v_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 6589

Int [PolyLogln_, (c_.)x((a_.) + (b_.)*(x_))"(p_.)1/C(d_.) + (e_.)*x(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, c*(a + b*x)"pl/(exp), x] /; FreeQ[{a, b, c, d
, €, n, pt, x] & EqQ[b*d, axe]

Rubi steps
2(c + dx)® tan™! (e)  (Bid) [(c + dx)?log (1 —ie"*) dx  (3id) [(c + dx)?log (1 +
f(c + dx)3sech(a + bx) dx = ) > ( ) -~ J¢ ; & ( ) + / bg(
2(c +dx)® tan™! (™) 3id(c + dx)?Lip (—ie™?*)  3id(c + dx)?Li, (ie"**)  (6id?) |
b b2 b2
2(c + dx)> tan™" (e7t%)  Bid(c + dx)?Li, (—ie™?*)  3id(c + dx)?Li, (ie"**)  6id?(c +
b b2 b2
2(c+dx)> tan™" (e7t%)  Bid(c + dx)?Li, (—ie™t*)  3id(c + dx)?Li, (ie""*)  6id?(c +
B b ) 2 " 2 "

2(c +dx)® tan™! (™) 3id(c + dx)?Lip (—ie™?*)  3id(c + dx)?Li, (ie"?*)  6id?(c +

b b? b?

Mathematica [A] time = 2.55595, size = 343, normalized size = 1.92

i (~3b%d(c + dx)*PolyLog (2, —ie™"*) + 3b%d(c + dx)*PolyLog (2, ie"***) + 6bcd?PolyLog (3, —ie™*) — 6bcd?PolyLo,

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)~3*Sech[a + bxx],x]

[Out] (I*x((-2*I)*b~3*c~3*ArcTan[E~(a + bxx)] + 3*b~3*c”2xd*x*Log[l - I*E~(a + b*x

)] + 3xb~3*%cxd"2xx"2*xLog[1l - I*E~(a + b*x)] + b~3*d"3*x"3*Log[l - I*E~(a +
b*x)] - 3*%b~3*c”2*d*xxLog[l + I*E~(a + b*x)] - 3*%b~3*cxd~2*xx"2*Log[l + I*E~
(a + b*x)] - b~3*%d"3*x"3xLog[l + I*E~(a + b*x)] - 3*b~2*d*(c + d*x) 2*PolyL
ogl2, (-I)*E~(a + b*x)] + 3*%b~2*d*(c + d*x) 2%PolyLogl[2, I*E"(a + b*x)] + 6
xb*cxd~2*PolyLog[3, (-I)*E~(a + bxx)] + 6%bxd~3*x*PolyLogl[3, (-I)*E~(a + bx
x)] - 6xbxcxd"2xPolyLog[3, I*E~(a + b*x)] - 6%bxd~3*x*PolyLogl[3, I*E~(a + b
xx)] - 6*%d"3*PolyLogl[4, (-I)*E~(a + b*x)] + 6%d"3*PolyLog[4, I*E~(a + bx*x)]
)) /b4

Maple [F] time = 0.216, size = 0, normalized size = 0.
f (dx + c)3 sech (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) " 3*sech(b*x+a),x)
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[Out] int((d*x+c) " 3*sech(b*x+a), x)

Maxima [F] time = 0., size = 0, normalized size = 0.

dx

2 3 arctan (e(‘bx‘“)) (d3x3e“ +3cd?®x%e" + 3 czdxe”)e(bx)
- +2‘I‘
b ebx+2a) 4 1

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 3*sech(b*x+a),x, algorithm="maxima"

[Out] -2xc~3*arctan(e”(-bxx - a))/b + 2xintegrate((d~3*x"3%e”~a + 3*c*d 2*x"2%e"a
+ 3xcT2xdxx*xe”a)*e” (bxx)/(e” (2¢b*x + 2*a) + 1), x)

Fricas [C] time = 2.25113, size = 1300, normalized size = 7.26

6i d®polylog (4,i cosh (bx + a) + i sinh (bx + a)) — 6i d®polylog (4, —i cosh (bx + a) — i sinh (bx + a)) + (31' b2 d3x? 4

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 3*sech(b*x+a),x, algorithm="fricas")

[Out] (6%Ix*d~3*polylog(4, Ixcosh(b*x + a) + I*sinh(b*x + a)) - 6*%Ixd”~3*polylog(4,
-I*cosh(b*x + a) - Ixsinh(b*x + a)) + (3*%I*b~2%d"3%x"2 + 6*I*b~2xcxd~2*x +
3%Ixb~2%c”2*d) *dilog(I*cosh(b*x + a) + Ikxsinh(b*x + a)) + (-3*I*b~2%d~3*x"
2 - 6*%Ixb~2%cxd"2*xx — 3*xI*b"2%c”2xd)*dilog(-I*cosh(b*x + a) - I*sinh(b*x +
a)) + (I*b73%c”3 - 3xI*xaxb~2*c™2*d + 3*I*a~2%bxc*d”2 - I*a~3*d~3)*log(cosh(
bxx + a) + sinh(b*x + a) + I) + (-Ixb73%c”3 + 3*I*a*b~2xc™2xd - 3*xIxa~2x*b*c
xd~2 + I*a~3*%d"3)*log(cosh(b*x + a) + sinh(b*x + a) - I) + (-I*b~3xd"3*x"3
- 3%I*b"3%c*kd"2*x"2 — 3*I*b73*cT2*kdxx — 3*I*axb " 2%xc”2xd + 3*I*xa”2%bxc*d"2 -
I*¥a~3%d"3)*log(I*cosh(b*x + a) + I*sinh(b*x + a) + 1) + (I*b~3*%d"3*x"3 + 3
*I*b73*%ckd"2xx"2 + 3*I*b~3*c”2kd*x + 3*I*kaxb~2xc”2*d - 3xI*a”2*bkcxd™2 + Ix*
a~3xd"3)*log(-I*cosh(b*x + a) - Ixsinh(b*x + a) + 1) + (-6*%Ixb*xd~3*x - 6*Ix
bxc*d~2)*polylog(3, Ixcosh(b*x + a) + I*sinh(b*x + a)) + (6*Ixb*xd~3*x + 6%I
*bxc*d~2) *polylog(3, -I*cosh(b*x + a) - I*sinh(b*x + a)))/b~4

Sympy [F] time = 0., size = 0, normalized size = 0.
f (c+ clx)3 sech (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**3*sech(b*x+a),x)

[Out] Integral((c + d*x)**3xsech(a + b*x), x)

Giac [F] time = 0., size = 0, normalized size = 0.

f (dx + c)3 sech (bx + a) dx
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 3*sech(b*x+a),x, algorithm="giac")

[Out] integrate((d*x + c)~3xsech(b*x + a), x)



139

3.27 f (c + dx)?’sech(a + bx) dx

Optimal. Leaf size=119

2id(c + dx)PolyLog (2,-ie™*¥)  2id(c + dx)PolyLog (2,ie™*")  2id?PolyLog (3, ~ie"***)  2id*PolyLog (3,
b2 b2 b3 b3

[Out] (2x(c + d*x) " 2%ArcTan[E~(a + b*x)])/b - ((2%I)*d*x(c + d*x)*PolyLog[2, (-I)x*
E~(a + b*xx)])/b"2 + ((2*I)*d*x(c + d*x)*PolyLog[2, I*E~(a + b*x)])/b~2 + ((2
x1)*d"2*PolyLog[3, (-I)*E~(a + b*x)])/b~3 - ((2*I)*d~2*PolyLog[3, I*E~(a +
b*x)])/b~3

Rubi [A] time = 0.0806661, antiderivative size = 119, normalized size of antiderivative

. . ber of rul
= 1., number of steps used = 7, number of rules used = 4, integrand size = 14, e o e

= 0.286, Rules used = {4180, 2531, 2282, 6589}

integrand size

2id(c + dx)PolyLog (2,-ie™")  2id(c + dx)PolyLog (2,ie™*")  2id?PolyLog (3, ~ie"*"*)  2id*PolyLog (3,
P2 P2 b3 b3

Antiderivative was successfully verified.

[In] Int[(c + d*xx) 2*xSech[a + b*x],x]

[Out] (2x(c + dxx)~2xArcTan[E~(a + b*x)])/b - ((2%I)*d*(c + d*x)*PolyLog[2, (-I)*
E~(a + b*x)])/b"2 + ((2*¢I)*d*(c + d*x)*PolyLog[2, I*E~(a + bxx)])/b~2 + ((2
*xI)*d"2xPolyLog[3, (-I)*E~(a + b*x)])/b~3 - ((2*I)*d~2*PolyLog[3, I*E~(a +
b*x)])/b"3

Rule 4180

Int[cscl(e_.) + Pix(k_.) + (Complex[0, fz_J)*(f_.)*(x_)I1*((c_.) + (d_.)*(x_
))"(m_.), x_Symbol] :> Simp[(-2%(c + d*x) “m*ArcTanh[E~(-(Ixe) + fxfzxx)/E~(
Ixk*Pi)])/(£x£fz*I), x] + (-Dist[(d*m)/(f*fz*I), Int[(c + d*x)~(m - 1)*Logl[1
- E7(-(Ixe) + fxfz*x)/E~(I*kxPi)], x], x] + Dist[(d*m)/(fxfz*I), Int[(c +
d*x)~(m - 1)*Logl[l + E~(-(I*e) + fxfzxx)/E~(I*kxPi)], x], x]) /; FreeQ[{c,
d, e, £, fz}, x] &% IntegerQ[2xk] && IGtQ[m, O]

Rule 2531

Int[Logll + (e_)*((F_)"((c_)*((a_.) + (b_)*x_D))ND"(@_)I*x((E_.) + (g_.)
*(x_))"(m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(ex(F~(cx(a + b*x
)))"n)]1)/(b*cxn*Log[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x) " (m -
1)*PolyLog[2, -(ex(F~(cx(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, £
, g, n}, x] && GtQ[m, O]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponentiall[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]1/x, x], x, v], x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !'MatchQ[u, E"((c_.)*((a_.) + (b_.)*x))*
(F)Iv_1 /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 6589

Int[PolyLogln_, (c_.)*((a_.) + (b_)*x(x_))"(p_.01/C@_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, c*(a + b*x)"pl/(exp), x] /; FreeQ[{a, b, c, d
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, e, n, pt, x] && EqQ[b*d, axe]

Rubi steps

f(C + d)Psech(a + bx) dx = 2(c + dx)? t:n_1 (e“”’x) (2id) f (c + dx) l(;g ( "*b") dx .\ (2id) f (c + dx) lzg (1 + ie’
_ 2(c+dx)? tan”! (e“”’x) 2id(c + dx)Li (~i ﬂ+bX) 2id(c + dx)Li, (ie"t) (2id2) [1
B b b2 b2
2+ dxPtan () 2id(c + d)Lip (-ie™)  2id(c + dx)Li (ie)  (2id) Sul
- b ) P2 " 2 *
_ 2(c+dx)? tan”! (e™+¥)  2id(c + dx)Liy (=ie™)  2id(c + dx)Li, (i)  2id?Lis (-

b B P2 " 2 " b3

Mathematica [A] time = 1.45882, size = 199, normalized size = 1.67

( 2bd(c + dx)PolyLog ( ”””‘) + 2bd(c + dx)PolyLog (2 ze‘”bx) + 2d?PolyLog ( ‘”h") 2d?PolyLog (3, ie"*

Antiderivative was successfully verified.

[In] Integratel[(c + d*x)~2+Sech[a + b*x],x]

[Out] (I*((-2*%I)*b~2xc~2xArcTan[E~(a + b*x)] + 2xb~2xcxd*x*Log[l - I*E~(a + bx*x)]
+ b72xd"2*x"2*xLog[1 - I*E~(a + b*x)] - 2*%b72xckd*x*Log[l + I*E~(a + b*x)]

- b72*%d"2*x"2xLog[1 + I*E~(a + b*x)] - 2xb*d*(c + d*x)*PolyLog[2, (-I)*E~(a

+ b*x)] + 2xb*d*x(c + d*x)*PolyLog[2, I*E~(a + bxx)] + 2*d"2*PolyLog[3, (-I
)*E~(a + b*x)] - 2%d"2xPolyLog[3, I*E~(a + b*x)]))/b~3

Maple [F] time = 0.128, size = 0, normalized size = 0.

f(dx + c)2 sech (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) " 2*xsech(b*x+a),x)

[Out] int((d*x+c) 2*xsech(b*x+a),x)

Maxima [F] time = 0., size = 0, normalized size = 0.

2c2 arctan e(~bx= ”) dzxze” + 2cdxe”)e(bx)
- + 2 f T R

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2*xsech(b*x+a),x, algorithm="maxima"

[Out] -2xc”2*arctan(e”(-bxx - a))/b + 2xintegrate((d~2*x"2*e"a + 2*c*d*x*e~a)*e” (
b*x)/ (e~ (2*%b*x + 2*xa) + 1), x)
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Fricas [C] time = 2.229, size = 845, normalized size = 7.1

—2id?polylog (3,i cosh (bx + a) + i sinh (bx + a)) + 2i d*polylog (3, —i cosh (bx + a) — i sinh (bx + a)) + (21' bd%x +

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2xsech(b*x+a),x, algorithm="fricas")

[Out] (-2*%I*d~2xpolylog(3, I*cosh(b*x + a) + I*sinh(b*x + a)) + 2*xIxd~2*polylog(3
, —I*cosh(b*x + a) - Ixsinh(b*x + a)) + (2xI*b*xd~2*x + 2*xIxb*cxd)*dilog(I*c
osh(b*x + a) + Ixsinh(b*x + a)) + (-2%Ixb*d"2%x - 2*Ixb*c*d)*dilog(-I*cosh(

b*x + a) - I*sinh(b*x + a)) + (I*b~2*c”2 - 2xI*axb*ckd + I*a~2*d"2)xlog(cos

h(b*x + a) + sinh(b*x + a) + I) + (-I*b"2%c”™2 + 2*I*axbxcxd - I*a~2xd~2)*lo
g(cosh(bxx + a) + sinh(b*x + a) - I) + (-I*b72%d"2%x72 - 2%xI*b 2xc*d*x — 2%
I*xaxb*ckd + I*a~2*d"2)*log(I*cosh(b*x + a) + Ikxsinh(b*x + a) + 1) + (I*b~2%
d72%x72 + 2xI*b”2xc*kd*x + 2xI*axb*xckd - I*a~2*%d"2)*log(-Ixcosh(b*x + a) - I
xsinh(b*x + a) + 1))/b73

Sympy [F] time = 0., size = 0, normalized size = 0.

f (c+ dx)2 sech (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**2*sech(b*x+a),x)

[Out] Integral((c + d*x)**2xsech(a + b*x), x)

Giac [F] time = 0., size = 0, normalized size = 0.

f (dx + ¢)% sech (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2*sech(b*x+a),x, algorithm="giac")

[Out] integrate((d*x + c) 2*sech(b*x + a), x)
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3.28 f (c + dx)sech(a + bx) dx

Optimal. Leaf size=61

idPolyLog (2, —ie“””‘) idPolyLog (2, z'e””’") 2(c + dx) tan™" (e”+bx)
) 2 * 2 * b

[Out] (2%(c + d*x)*ArcTan[E~(a + b*x)])/b - (I*d*PolyLog[2, (-I)*E~(a + bxx)])/b~
2 + (Ixd*PolyLogl[2, I*E~(a + b*x)])/b"2

Rubi [A] time = 0.037233, antiderivative size = 61, normalized size of antiderivative

. . ber of rul
1., number of steps used = 5, number of rules used = 3, integrand size = 12, /e =

0.25, Rules used = {4180, 2279, 2391}

integrand size

idPolyLog (2, —ie“”’x) idPolyLog (2, ie‘”bx) 2(c +dx)tan™! (e‘”bx)
) P i P2 i b

Antiderivative was successfully verified.

[In] Int[(c + d*x)*Sechl[a + b*x],x]

[Out] (2*(c + d*x)*ArcTan[E~(a + b*x)])/b - (I*d*PolyLog[2, (-I)*E~(a + bxx)])/b~
2 + (Ixd*PolyLogl[2, I*E~(a + b*x)])/b"2

Rule 4180

Int[csc[(e_.) + Pix(k_.) + (Complex[0, fz 1)*(f_.)*(x )]1*((c_.) + (d_.)*(x_
))"(m_.), x_Symbol] :> Simp[(-2%(c + d*x) “m*ArcTanh[E~(-(Ixe) + fxfzxx)/E™(
Ixk*Pi)])/(fxfz*I), x] + (-Dist[(d*m)/(f*fz*I), Int[(c + d*x)~(m - 1)*Logl[1
- E7(-(Ixe) + fxfzxx)/E~(I*k*Pi)], x], x] + Dist[(d*m)/(fxfz*I), Int[(c +
d*x) " (m - 1)*Logl[l + E~(-(Ixe) + f*fz*x)/E~(I*k*Pi)], x], x]) /; FreeQ[{c,
d, e, £, fz}, x] &% IntegerQ[2xk] && IGtQ[m, O]

Rule 2279

Int[Logl(a_) + (b_)*((F_)~((e_.)*((c_.) + (d_)*(x_))))"(n_.)], x_Symboll
:> Dist[1/(d*e*n*Log[F]), Subst[Int[Logla + b*x]/x, x], x, (F (ex(c + d*x))
)°nl], x] /; FreeQ[{F, a, b, ¢, d, e, nt, x] && GtQ[a, O]

Rule 2391

Int[Logl[(c_.)*x((d_) + (e_.)*(x_)"(n_.))]1/(x_), x_Symbol] :> -Simp[PolyLogl[2
, —(cxexx™n)]/n, x] /; FreeQl{c, d, e, n}, x] && EqQlcxd, 1]

Rubi steps
2(c + dx) tan™! (e*+bx id) [log (1 —ie™) dx  (id) [ log (1 + ie™***) dx
f(c+dx)sech(a+bx)dx: ) b ( )_( )f g(b ) _|_( )f g(b )
e+ drytan (errir) (D Subst ( [0 g, e‘”b") (id) Subst ( [l g,
= 2 - 72 + 7
2(c +dx)tan™" (e"¥)  idLi, (~ie™?*)  idLi, (ie"t*)
= - +

b b? b?
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Mathematica [B] time = 0.0792382, size = 129, normalized size = 2.11

—id (PolyLog ( ”*bx) PolyLog (2 ze”*bx)) + be tan™!(sinh(a + bx)) - —d( —2ia — 2ibx + ) (log( ”*bx) ]
2

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)*Sech[a + bxx],x]

[Out] (b*c*ArcTan[Sinh[a + bxx]] - (d*((-2*I)*a + Pi - (2*I)*b*x)*(Log[l - I*E"(a
+ b*x)] - Logl[l + I*E~(a + b*x)]))/2 + (d*x((-2*I)*a + Pi)*Log[Cot [((2*I)*a

+ Pi + (2%I)*bxx)/4]]1)/2 - Ixd*(PolyLog[2, (-I)*E~(a + b*x)] - PolyLogl[2,

IxE~(a + b*x)]))/b"2

Maple [B] time = 0.007, size = 449, normalized size = 7.4

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)*sech(b*x+a), x)

[Out] I/b~2*d*dilog(-I*cosh(b*x+a)-I*sinh(b*x+a))-I/b*d*1ln((1-I)*cosh(1l/2xb*x+1/2
*a)+(1+I) *sinh (1/2*b*x+1/2*a) ) *x+I/b " 2*d*1n(-I*cosh(b*x+a)-I*sinh (b*x+a))*1
n((1-I)*cosh(1/2%b*x+1/2%a)+(1+I)*sinh(1/2*b*x+1/2%a))-I1/b~2*xd*1n((1-I)*cos
h(1/2xb*x+1/2%a)+(1+I)*sinh(1/2xb*x+1/2*a))*a-I1/b~2*d*dilog(I*cosh(b*x+a)+I
*sinh (b*x+a) )+I/bxd*1n((1+I)*cosh(1/2*b*x+1/2*a)+(1-I)*sinh(1/2*b*x+1/2%*a))
*x-I/b"2*%d*1n(I*cosh(b*x+a)+I*sinh(b*x+a))*1n((1+I)*cosh(1/2*b*x+1/2*a)+(1-
I)*sinh (1/2%b*x+1/2%a))+I/b"2xd*1n((1+I)*cosh(1/2*b*x+1/2*a)+(1-I)*sinh(1/2
*b*xx+1/2%a) ) *a+1/2*I/b*d*x1ln(-I*cosh(b*x+a)-I*sinh (b*x+a))*x-1/2*I/b*d*1n(I*
cosh(b*x+a)+I*sinh(b*x+a) ) *x+1/2*xI/b"2*d*1n(-I*cosh(b*x+a)-I*sinh (b*x+a))*a
-1/2*%I/b~2xd*1n(I*cosh(b*x+a)+I*sinh (b*x+a))*a-2/b~2*d*a*arctan(exp (b*x+a))
+2/bxc*arctan (exp (b*x+a))

Maxima [F] time = 0., size = 0, normalized size = 0.

xe(bx+a) 2 carctan (e(‘bx‘”))
Zdj?amu@+1 - b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*sech(b*x+a),x, algorithm="maxima")

[Out] 2xd*integrate(x*e”(b*x + a)/(e”(2%b*x + 2%a) + 1), x) - 2xc*arctan(e” (-b*x
- a))/b

Fricas [B] time = 2.1461, size = 463, normalized size = 7.59
idLi, (i cosh (bx + a) + i sinh (bx + a)) — i dLi, (—i cosh (bx + a) — i sinh (bx + a)) + (i bc — i ad) log (cosh (bx + a)

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((d*x+c)*sech(b*x+a),x, algorithm="fricas")

[Out] (I*d*dilog(I*cosh(b*x + a) + I*sinh(b*x + a)) - I*dxdilog(-I*cosh(b*x
- Ixsinh(b*x + a)) + (Ixb*c - I*axd)*log(cosh(b*x + a) + sinh(b*x + a) + I)
+ (-Ixb*c + Ixaxd)*log(cosh(b*x + a) + sinh(bxx + a) - I) + (-Ixbxd*x - I
axd)*log(Ixcosh(b*x + a) + Ik*sinh(b*x + a) + 1) + (I*bkxd*x + I*a*xd)*log(-Ix
cosh(b*x + a) - Ixsinh(b*x + a) + 1))/b"2

Sympy [F] time = 0., size = 0, normalized size = 0.

f (c + dx) sech (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*sech(b*x+a),x)

[Out] Integral((c + d*x)*sech(a + b*x), x)

Giac [F] time = 0., size = 0, normalized size = 0.

f (dx + c) sech (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*sech(b*x+a),x, algorithm="giac")

[Out] integrate((d*x + c)*sech(b*x + a), x)

+ a)
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3.29 [ gy

c+dx
Optimal. Leaf size=16
h(a +b
Unintegrable (w x)
c+dx

[Out] Unintegrable[Sech[a + b*x]/(c + d*x), x]

Rubi [A] time = 0.0211822, antiderivative size = 0, normalized size of antiderivative =
number of rules

0., number of steps used = 0, number of rules used = 0, integrand size = 0, —————
integrand size
0., Rules used = {}
sech(a + bx)
[rechtas b,

c+dx

Verification is Not applicable to the result.
[In] Int[Sechl[a + b*x]/(c + d*x),x]

[Out] Defer[Int] [Sech[a + b*x]/(c + d*x), x]

Rubi steps

sech(a + bx) sech(a + bx)
[rechlasin), _ fsechta o,
c+dx c+dx

Mathematica [A] time = 3.53839, size = 0, normalized size = 0.

f sech(a + bx) i

c+dx

Verification is Not applicable to the result.

[In] Integrate[Sechl[a + b*x]/(c + d*x),x]

[Out] Integrate[Sech[a + bx*x]/(c + d*x), x]

Maple [A] time = 0.053, size = 0, normalized size = 0.

sech (bx + a)
[rechtxra),
dx+c

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sech(b*x+a)/(d*x+c),x)

[Out] int(sech(b*x+a)/(d*x+c),x)
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Maxima [A] time = 0., size = 0, normalized size = 0.

sech (bx + a)
[rechtxa,
dx +c

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)/(d*x+c),x, algorithm="maxima")

[Out] integrate(sech(b*x + a)/(d*x + c), x)

Fricas [A] time = 0., size = 0, normalized size = 0.

sech (bx + a) x)

integral
integra ( o

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)/(d*x+c),x, algorithm="fricas")

[Out] integral(sech(b*x + a)/(d*x + c), x)

Sympy [A] time = 0., size = 0, normalized size = 0.

c+dx

f sech (a + bx) i

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)/(d*x+c),x)

[Out] Integral(sech(a + bxx)/(c + d*x), x)

Giac [A] time = 0., size = 0, normalized size = 0.

sech (bx + a)
[rchnra,

dx +c
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)/(d*x+c),x, algorithm="giac")

[Out] integrate(sech(b*x + a)/(d*x + c), x)
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3.30 [ gy

(c+dx)?

Optimal. Leaf size=16

Unintegrable (w )

(c +dx)?

[Out] Unintegrable[Sech[a + b*x]/(c + d*x)~2, x]

Rubi [A] time = 0.0204347, antiderivative size = 0, normalized size of antiderivative =

. . ber of rul
0., number of steps used = 0, number of rules used = 0, integrand size = 0, e -

integrand size
0., Rules used = {}

sech(a + bx)
(c +dx)?

Verification is Not applicable to the result.

[In] Int[Sechl[a + b*x]/(c + d*x)~2,x]
[Out] Defer[Int] [Sech[a + b*x]/(c + d*xx)~2, x]

Rubi steps

sech(a +bx) . rsech(a+ bx)

Ccrdz T ) Tcrag M

Mathematica [A] time = 7.20085, size = 0, normalized size = 0.

sech(a + bx)
(c +dx)?

Verification is Not applicable to the result.

[In] Integrate[Sech[a + b*x]/(c + d*x)~2,x]

[Out] Integrate[Sech[a + b*x]/(c + d*x)~2, x]

Maple [A] time = 0.046, size = 0, normalized size = 0.

f sech (bx + a) i

(dx + c)2
Verification of antiderivative is not currently implemented for this CAS.

[In] int(sech(b*x+a)/(d*x+c)~2,x)

[Out] int(sech(b*x+a)/(d*x+c)~2,x)
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Maxima [A] time = 0., size = 0, normalized size = 0.

sech (bx + a)
[,
(dx +¢)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)/(d*x+c)”~2,x, algorithm="maxima"

[Out] integrate(sech(b*x + a)/(d*x + c)~2, x)

Fricas [A] time = 0., size = 0, normalized size = 0.

sech (bx + a) )

integral ,
& d?x2 + 2 cdx + c?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)/(d*x+c)~2,x, algorithm="fricas")

[Out] integral(sech(b*x + a)/(d™2%x"2 + 2%cxd*x + c~2), x)

Sympy [A] time = 0., size = 0, normalized size = 0.

f sech (a + bx) i

(c + dx)?
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)/(d*x+c)**2,x)

[Out] Integral(sech(a + b*x)/(c + d*x)**2, x)

Giac [A] time = 0., size = 0, normalized size = 0.

f sech (bx + a) i

(dx + ¢)?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)/(d*x+c)~2,x, algorithm="giac")

[Out] integrate(sech(b*x + a)/(d*x + ¢)~2, x)
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3.31 [(c+ dx)3sech’(a + bx) dx

Optimal. Leaf size=103

3d%(c + dx)PolyLog (2, —ez(‘”b")) 3d°PolyLog (3, —ez(“bx)) 3d(c + dx)?log (ez(‘”b") + 1) (c + dx)3 tanh(a
- + - +
b3 2b4 b2 b

[Out] (c + d*x)73/b - (3*d*(c + d*x) 2*xLog[l + E~(2x(a + b*x))])/b~2 - (3*xd~2*(c
+ d*x)*PolyLog[2, -E~(2%(a + b*x))])/b"3 + (3*d"3*PolylLog[3, -E~(2*(a + b*x
))1)/(2%b~4) + ((c + d*x)~3*Tanh[a + b*x])/b

Rubi [A] time = 0.205963, antiderivative size = 103, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 6, number of rules used = 6, integrand size = 16, e o e

0.375, Rules used = {4184, 3718, 2190, 2531, 2282, 6589}

integrand size

3d?(c + dx)PolyLog (2, —ez(”+bx)) 3d®PolyLog (3, —ez(‘”bx)) 3d(c + dx)?log (ez(”+bx) + 1) (c + dx)3 tanh(a
- + - +
b3 2b4 b2 b

Antiderivative was successfully verified.

[In] Int[(c + d*x)~3*Sech[a + b*x]~2,x]

[Out] (c + d*x)73/b - (3*d*(c + dx*x) 2*xLog[l + E~(2x(a + b*x))])/b~2 - (3*xd~2*(c
+ dxx)*PolyLog[2, -E~(2x(a + b*x))])/b~3 + (3*d"3xPolyLogl[3, -E~(2x(a + bx*x
))1)/(2%b~4) + ((c + d*x)~3*Tanh[a + b*x])/b

Rule 4184

Int[csc[(e_.) + (f_)*(x_)]172x((c_.) + (d_.)*(x_)) " (m_.), x_Symbol] :> -Sim
pl((c + d*x)"m*Cot[e + f*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)~(m - 1)*Co
tle + fxx], x], x] /; FreeQl{c, d, e, f}, x] && GtQ[m, O]

Rule 3718

Int[((c_.) + (d_)*(x_)) " (m_.)*tan[(e_.) + (Complex[0, fz 1)*(f_.)*(x )], x
_Symbol] :> -Simp[(I*(c + d*x)"(m + 1))/(d*(m + 1)), x] + Dist[2*I, Int[((c
+ d*x) TmkET (2% (= (I*xe) + fxfz*x)))/(1 + E-(2x(-(I*xe) + fxfzxx))), x], x] /;
FreeQl[{c, d, e, f, fz}, x] && IGtQ[m, O]

Rule 2190

Int [(CCF_)~((g_D*((e_.) + (£_.)*(x_))))"(n_)*((c_.) + (d_)*(x_))"(m_.))/
(@) + (b_)*x((F_)~((g_.)*((e_.) + (£_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x) m*xLog[l + (b*x(F~(gx(e + f*x)))"n)/al)/(b*f*g*n*Log[F]), x] - Di
st [(d*m) / (bxfxg*n*Log[F]), Int[(c + d*x)"(m - 1)*Log[l + (bx(F~(gx(e + fxx)
))7"n)/al, x1, x] /; FreeQ[{F, a, b, ¢, d, e, f, g, n}, x] && IGtQ[m, O]

Rule 2531

Int[Log[l + (e_.)*((F_)"((c_)*((a_.) + (b_)*(x_))))"(n_)I*x((£f_.) + (g_.)
*(x_))"(m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(ex(F~(cx(a + bx*x
)))"n)1)/(bxcxn*Log[F]1), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x) " (m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, f
, g, nY, x] && GtQ[m, 0]

Rule 2282
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Int[u_, x_Symbol] :> With[{v = FunctionOfExponentiallu, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]/x, x], x, v], x]] /; Functi
onOfExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !'MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)[v_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 6589
Int[PolyLogln_, (c_.)*((a_.) + (b_)*x(x))"(p_.01/C@_.) + (e_.)*(x_)), x_

S
ymbol] :> Simp[PolyLog[n + 1, c*(a + b*x)"pl/(exp), x] /; FreeQ[{a, b, c, d
> €, 1, p}: X] && EqQ[b*d, a*e]

Rubi steps

(c +dx)* tanh(a + bx)  (3d) [(c + dx)? tanh(a + bx) dx

f(c + dx)3sech®(a + bx) dx =

b b
eZ(aerx)( d )2
_(c+dxP  (c+dnPtanh(@+by) (60 [ ey dx
b b b
(c+dx)® 3d(c+dx)*log (1 + 32(a+bx)) (c + dx)3 tanh(a + bx) (6d2) [(c+dx)log
“ T P " b N b
(c+dx)® 3d(c+dx)*log (1 + ez(‘”bx)) 3d%(c + dx)Li, (—ez(‘”b")) (c + dx)® tanh(a
= - - +
b b2 b3 b
(c+dx)? 3d(c+dx)*log (1 + ez(“b")) 3d%(c + dx)Li, (—ez(”””‘)) (c + dx)3 tanh(a
= - - +
b b2 b3 b
(c+dx)3 3d(c+dx)*log (1 + ez(‘”bx)) 3d?(c + dx)Li, (—ez(‘”bx)) 3d3Li, (—ez(‘”bx
- - - +
b b2 b3 2b4

Mathematica [A] time = 2.03888, size = 145, normalized size = 1.41

3(6_2”+1)d(2b(c+dx)P01yL0g(2,—e_2(“+bx))+dP01yLog(3,—e_2(”+bx))) 6(6‘2a+1)(c+dx)2 log(e_Z(“+bx)+l>

»3 + b

ezad[—
2sech(a) sinh(bx)(c + dx)3sech(a + bx) —

€241

2b
Antiderivative was successfully verified.

[In] Integratel[(c + d*x)~3*Sechl[a + b*x]~2,x]

[Out] (-((d*E~(2*a)*((4*(c + d*x)~3)/(d*E"(2*a)) + (6%(1 + E~(-2%a))*(c + d*x) 2%
Log[l + E7(-2x(a + bxx))])/b - (3*d*x(1 + E~(-2*a))*(2¥bx(c + dxx)*PolyLog[2

, "E7(-2%(a + bxx))] + d*PolyLogl[3, -E~(-2x(a + b*x))]))/b~3))/(1 + E~(2*a)

)) + 2%(c + d*x) " 3*Sech[a]*Sech[a + b*x]*Sinh[b*x])/(2*b)

Maple [B] time = 0.067, size = 298, normalized size = 2.9

B33 +3cd?x2 + 32dx + ¢3 cd1n (1 +e? bx+2“) c2d1n (eb“”) d3a?In (eb““) B3 Ba2x &
-3 +6 +6 +2 -6 -4 —

b (1 +e2 bx+2a) b2 B2 b4 b b3 /

-2

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) 3*sech(b*x+a)”2,x)
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[Out] -2*%(d"3*x"3+3*c*xd~2%x"2+3*c”2*d*x+c~3) /b/ (1+exp (2*b*x+2%*a) ) -3*d/b~2*c~2x1n(
1+exp (2*b*x+2%a) ) +6*%d/b~2xc~2*x1n (exp (b*x+a) ) +6*d~3/b"4*a"2x1n (exp (b*x+a) ) +2
*d~3/b*x"3-6%d"3/b"3*a"2*x-4*d"3/b"4*a"~3-3*%d"3/b"2*1n(1+exp (2*b*x+2%a) ) *x~2
-3*%d~3/b~3*polylog(2, —exp (2*b*x+2%a) ) *x+3/2xd~3*polylog(3,-exp (2*b*x+2*a) )/
b~4-12%d~2/b"3*c*xax1ln(exp (b*x+a)) +6%d~2/b*cxx"2+12%xd~2/b " 2*cxa*xx+6*d~2/b~ 3%
c*a”2-6*%d"2/b"2*c*k1n(1+exp (2%b*x+2%a) ) *x-3*d~2/b~3*c*xpolylog (2, —exp (2xb*x+2

*a))

Maxima [B] time = 1.694, size = 321, normalized size = 3.12

2 xe2bx+2a)  log ((e(2 bx+2a) 4 1)6(_2 ”)) 3 (2 bxlog (e(2 bx+2a) 4 1) + Li, (—e(z bx+2 “)))ch 203
pe@bri2a) 1 p 2 - 13 + (2020 -

3c%d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 3*sech(b*x+a)~2,x, algorithm="maxima"

[Out] 3*c™2*d*(2xx*xe” (2*%b*x + 2%a)/(b*e” (2xbxx + 2%a) + b) - log((e”(2xbxx + 2%a)
+ 1)*e”(-2%a)) /b~2) - 3% (2*b*x*log(e”(2%b*x + 2*a) + 1) + dilog(-e~(2xbxx

+ 2%a)))*xcxd"2/b73 + 2%c”3/(b*(e”(-2%b*x - 2%a) + 1)) - 2x(d"3*x"3 + 3*c*xd”
2xx72) / (b*xe” (2%b*x + 2%a) + b) - 3/2x(24b72xx"2*xlog(e” (2xb*x + 2*a) + 1) +
2*xbxx*xdilog(-e~ (2xb*x + 2%a)) - polylog(3, -e”(2*b*x + 2%a)))*d~3/b"4 + 2x(
b~3*%d"3%x73 + 3*b~3%cxd"2*x"2) /b4

Fricas [C] time = 2.42635, size = 3131, normalized size = 30.4

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 3*sech(b*x+a)~2,x, algorithm="fricas")

[Out] -(2*b73*c™3 — 6*xaxb™2*%c”2+d + 6*a”2*b*c*xd™2 — 2*%a~3*d"3 - 2% (b~3*d"3*x"3 +
3xb"3*ckd"2%x"2 + 3*b"3xc”2kd*x + 3kaxb"2xc”2xd - 3*a " 2xbxckd"2 + a~3%d"3)*
cosh(b*x + a)”2 - 4x(b"3*d"3*x"3 + 3*b~3%c*kd™2%x"2 + 3*b~3*c”2*d*x + 3*axb”
2%c”2*d - 3*a”2*bxcxd"2 + a~3*%d"3)*cosh(b*x + a)*sinh(b*x + a) - 2*(b~3*d"3
*x73 + 3*xDb73xckxd72*%x72 + 3*%b73kxcT2xd*x + 3*a*b"2xcT2xd - 3%a”2%b*c*kd"2 + a”
3*d"3)*sinh(b*x + a)~2 + 6%(b*d"3*x + b*c*d™2 + (b*d~3*x + b*c*d™2)*cosh(bx*
X + a)”2 + 2x(b*d"3*x + b*ckd"2)*cosh(b*x + a)*sinh(b*x + a) + (b*xd™3*x + b
*xc*xd~2)*sinh(b*x + a)~2)*dilog(I*cosh(b*x + a) + I*sinh(b*x + a)) + 6%(b*d”
3*x + bxcxd"2 + (bxd~3*x + b*c*d”2)*cosh(b*x + a)~2 + 2x(b*d~3*x + b*c*d™2)
xcosh(b*x + a)*sinh(b*x + a) + (b*d~3*%x + bxc*d~2)*sinh(b*x + a)~2)*dilog(-
Ixcosh(b*x + a) - I*sinh(b*x + a)) + 3*%(b72%c™2*d - 2*a*bxcxd™2 + a~2+%d"3 +
(b™2%c™2%d - 2*a*b*ckd™2 + a~2*xd"3)*cosh(b*x + a)”2 + 2x(b"2*xc"2xd - 2*axb
*c*xd™2 + a”2*d"3)*cosh(b*x + a)*sinh(b*x + a) + (b™2*c™2*xd - 2%axb*c*d™2 +
a"2xd"3)*sinh(b*x + a)~2)*log(cosh(b*x + a) + sinh(b*x + a) + I) + 3*(b"2%c
“2%d - 2*axbkckd"2 + a"2xd"3 + (b"2*c”2*xd - 2*axbxcxd"2 + a~2*d”3)*cosh(b*x
+ a)”2 + 2% (b7 2%xc"2*xd - 2*axbxc*d"2 + a"2*xd"3)*cosh(b*x + a)*sinh(b*x + a)
+ (b72*c™2%d - 2*axb*c*d”2 + a”2*d"3)*sinh(b*x + a)”~2)*log(cosh(b*x + a) +
sinh(b*x + a) - I) + 3*(b~2*xd"3%x"2 + 2*b~2*kc*kxd"2*x + 2*axbxc*xd™2 - a”2*d”
3 + (b72*d"3*x72 + 2*b"2xc*d”"2*x + 2*axb*cxd”2 - a~2+*d"3)*cosh(b*x + a)~2 +
2% (b7 2*%d"3*x"2 + 2*xb"2xc*d"2*x + 2*axbkckxd”2 - a~2xd"3)*cosh(b*x + a)*sinh
(b*xx + a) + (b™2*d"3*x72 + 2*xb"2xc*d™2*x + 2*axb*c*xd™2 - a~2*xd~3)*sinh(b*x
+ a)"2)xlog(I*cosh(b*x + a) + Ikxsinh(b*x + a) + 1) + 3%(b72%d"3*x"2 + 2*b~2
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*Cc*xd"2%x + 2kaxbkckd"2 - a”2xd"3 + (bT2*d73*x72 + 2%bT2xcxd"2xx + 2%axb¥cx*d
"2 - a”2*%d"3)*cosh(b*x + a)”2 + 2% (b72*xd"3*x"2 + 2xb"2*c*d"2xx + 2*axb¥cxd”
2 - a”"2*%d"3)*cosh(b*x + a)*sinh(b*x + a) + (b™2*d"3*x72 + 2%b"2%c*d"2*x + 2
xaxbxcxd™2 - a”2xd”3)*sinh(b*x + a)~2)*log(-I*cosh(b*x + a) - I*sinh(b*x +

a) + 1) - 6x(d"3*cosh(b*x + a)~2 + 2+*d"3*cosh(b*x + a)*sinh(b*x + a) + d"3%
sinh(b*x + a)”2 + d"3)*polylog(3, I*cosh(b*x + a) + I*sinh(b*x + a)) - 6%(d
~3xcosh(b*x + a)~2 + 2*d"3*cosh(b*x + a)*sinh(b*x + a) + d~3*sinh(b*x + a)~
2 + d”3)*polylog(3, -I*cosh(b*x + a) - Ik*sinh(b*x + a)))/(b~4*cosh(b*x + a)
~2 + 2+%b"4*cosh(b*x + a)*sinh(b*x + a) + b 4*xsinh(b*x + a)~2 + b~4)

Sympy [F] time = 0., size = 0, normalized size = 0.

f (c + dx)® sech? (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**3*sech(b*x+a)**2,x)

[Out] Integral((c + d*x)**3*sech(a + bxx)**2, x)

Giac [F] time = 0., size = 0, normalized size = 0.

f (dx + 0)® sech (bx + a)? dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 3*sech(b*x+a)~2,x, algorithm="giac")

[Out] integrate((d*x + c)~3x*sech(b*x + a)~2, x)
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3.32 [(c+ dx)?sech’(a + bx) dx

Optimal. Leaf size=73

d*PolyLog (2, —62(”+bx)) 2d(c + dx) log (ez(HhX) + 1) (c + dx)?tanh(a + bx)  (c + dx)?
) B ) 2 * b T

[Out] (c + d*x)~2/b - (2xd*(c + d*x)*Log[l + E"(2%(a + b*x))])/b"2 - (d"2*PolyLog
[2, "E7(2x(a + b*x))])/b~3 + ((c + d*xx) 2*Tanh[a + b*x])/b

Rubi [A] time = 0.132696, antiderivative size = 73, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 5, number of rules used = 5, integrand size = 16, e .

0.312, Rules used = {4184, 3718, 2190, 2279, 2391}

integrand size

d*PolyLog (2, —82(”+bx)) 2d(c + dx)log (32(a+bx) + 1) (c +dx)®tanh(a + bx)  (c +dx)?
- 2 ) P2 " b T

Antiderivative was successfully verified.

[In] Int[(c + d*x)~2*Sech[a + b*x]"2,x]

[Out] (c + d*x)~2/b - (2xd*(c + d*x)*Log[l + E"(2%(a + bx*x))])/b"2 - (d"2*PolyLog
[2, -E7(2x(a + b*x))])/b"3 + ((c + d*xx) 2*Tanh[a + b*x])/b

Rule 4184

Int[csc[(e_.) + (£_)*(x_)]172x((c_.) + (d_.)*(x_)) " (m_.), x_Symbol] :> -Sim
pl((c + d*x) m*xCot[e + fx*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)~(m - 1)*Co
tle + fxx], x], x] /; FreeQl[{c, d, e, f}, x] && GtQ[m, O]

Rule 3718

Int[((c_.) + (d_)*(x_))"(m_.)*tan[(e_.) + (Complex[0, fz ])*(f_.)*(x )], x
_Symbol] :> -Simp[(I*(c + d*x)"(m + 1))/(d*(m + 1)), x] + Dist[2*I, Int[((c
+ d*x) Tm*E" (2% (- (I*e) + fxfzxx)))/(1 + E"(2*%(-(Ixe) + fxfzx*xx))), x], x] /;
FreeQ[{c, d, e, f, fz}, x] && IGtQ[m, O]

Rule 2190

Int [(C(F)~((g_)*((e_.) + (£_)*(x_))))"(n_.)*((c_.) + (d_D*(x_))"(m_.))/
(@) + (b_)*x((F_)~((g_I*((e_.) + (£_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x) m*xLog[l + (b*x(F~(gx(e + f*x)))"n)/al)/(b*xf*xg*n*Log[F]), x] - Di
st [(d*m) / (bxfxg*n*Log[F]), Int[(c + d*x)"(m - 1)*Log[l + (bx(F~(gx(e + fxx)
))°n)/al, x], x] /; FreeQ[{F, a, b, ¢, d, e, f, g, n}, x] && IGtQ[m, 0]

Rule 2279

Int[Logl[(a_) + (b_.)*x((F_)"((e_.)*((c_.) + (d_.)*(x_))))"(n_.)], x_Symbol]
:> Dist[1/(d*e*n*Log[F]), Subst[Int[Logla + b*x]/x, x], x, (F (ex(c + d*x))
)°nl, x] /; FreeQ[{F, a, b, ¢, d, e, n}, x] & GtQ[a, O]

Rule 2391

Int[Log[(c_.)*x((d_) + (e_.)*(x )" (n_.))]1/(x_), x_Symbol] :> -Simp[PolyLogl[2
, —(cxexx™n)]/n, x] /; FreeQl{c, d, e, n}, x] && EqQ[cxd, 1]
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Rubi steps

(c +dx)? tanh(a + bx)  (2d) [(c + dx) tanh(a + bx) dx

f(c + dx)2sech?(a + bx) dx =

b b
11+bx)(c dx)

_ (c+dx)? . (c + dx)? tanh(a + bx) (4d) f a+:1—x) dx
b b b

(c+dx? 2d(c+dx)log(1+e2@) (4 gr2tanh(a +by) (24%) [log (1 +¢2@

b b? b b2
2 log(1+x)

e+ dx)2  2d(c +dx) log (1 + ez(ﬂ+bX)) N (c + dx) tanh(a + bx) . d? Subst (f —
- b b? b b3

(c+dx)? 2d(c+dx)log (1 + ez(a+bx)) d°Li, (—ezwbx)) (c + dx)? tanh(a + bx)
== - 7 - = + ;

Mathematica [C] time = 6.28069, size = 277, normalized size = 3.79

~bx(~m+2itanh™ (coth(a)))-2(i tanh ™" (coth(a))+iL

, ] Zi(itanh_l(coth(a))+ibx)
icoth(a)| /PolyLog| 2,e

dzcsch(a)sech(a) —b2x2e tanh ™ (coth(a)) +

b3\/ csch®(a) (sinhz(a) — cosh

Warning: Unable to verify antiderivative.

[In] Integrate[(c + d*x)~2*Sech[a + bxx]~2,x]

[Out] (-2*c*xd*Sech[a]*(Cosh[a]*Log[Cosh[a]*Cosh[b*x] + Sinh[a]*Sinh[b*x]] - b*x*S
inh[a]))/(b"2%(Cosh[a]~2 - Sinh[a]"2)) + (d"2xCsch[al*(-((b"2%x72)/E~ArcTan
h[Coth[al]) + (I*Coth[a]l*(-(b*x*x(-Pi + (2xI)*ArcTanh[Coth[a]])) - PixLogl[1

+ E7(2*%b*x)] - 2% (I*b*x + IxArcTanh[Coth[a]])*Log[l - E~((2xI)*(I*b*x + Ix*A
rcTanh[Coth[a]l]))] + Pi*Log[Cosh[b*x]] + (2%I)*ArcTanh[Coth[a]]l*Log[I*Sinh[

b*x + ArcTanh[Coth[a]]l]] + I*PolyLog[2, E~((2*I)*(Ixb*x + I*ArcTanh[Coth[a]
1))1))/Sqrt[1 - Coth[a]~2])*Sech[a])/(b~3*Sqrt[Csch[a] "2*(-Cosh[a]~2 + Sinh
[a]"2)]) + (Sech[a]*Sech[a + bxx]*(c~2*Sinh[b*x] + 2%ckd*x*Sinh[b*x] + d~2x
x~2*Sinh[b*x])) /b

Maple [B] time = 0.031, size = 159, normalized size = 2.2

d2x2 + 2 cdx + 2 cdln (1 + ebe+2”) cdln (eb"+”) d2x2 ad?x a2d? d%1n (1 +e? bx+2a) x d?
+4 +2 +4 +2 -2 - —

b (1 + eZ bx+2 a) =2 b2 b2 b b2 b3 b2

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) 2*sech(b*x+a)”2,x)

[Out] -2x(d~2*x"2+2*c*kd*x+c”2) /b/ (1+exp (2*¥b*x+2%a) ) -2*%d/b~2*c*1n(1+exp (2xb*x+2*a)
)+4%d/b~2xc*x1n (exp (b*x+a) ) +2*%d~2/b*x"2+4*d~2/b " 2*a*xx+2*%d~2/b"3*%a~2-2*d"2/b"

2*1n (1+exp (2%b*x+2%a) ) *x-d~2*polylog(2,-exp (2*¥b*x+2*a) ) /b~ 3-4*d~2/b” 3*ax*1n(

exp (b*x+a))
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Maxima [F] time = 0., size = 0, normalized size = 0.

2 2 xe@bx+2a)  log ( (e(2 bx+2a) 4 1)6(—2 a)) 72

x
@20 1 2 f be2bx+20) 1 | dx) + ZCd(be(sz+zu) b 2 * p(et2720 1)

2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2*sech(b*x+a)”~2,x, algorithm="maxima"

[Out] -2*xd~2*x(x72/(b*e” (2*%bxx + 2%a) + b) - 2*integrate(x/(bxe” (2*¥bxx + 2%a) + b)
, X)) + 2xckd*(2xx*e” (2%b*x + 2xa)/(b*e” (2*%b*x + 2%a) + b) - log((e™ (2%b*x
+ 2%a) + 1)*e”(-2%a))/b72) + 2xc”2/(b*x(e”(-2%b*x - 2xa) + 1))

Fricas [C] time = 2.23175, size = 1777, normalized size = 24.34

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2xsech(b*x+a)~2,x, algorithm="fricas")

[Out] -2*(b72*c”™2 - 2xaxbxc*xd + a™2*d"2 - (b72xd"2*x"2 + 2%b~2*c*d*x + 2*axbkxcxd
- a”2+%d"2)*cosh(b*x + a)~2 - 2% (b72*d"2*x"2 + 2*b~2xckxd*x + 2%axb*c*d - a”2
*d"2) *cosh(b*x + a)*sinh(b*x + a) - (b7™2*d"2*x"2 + 2*xb~2xcxd*x + 2¥axb*c*d
- a"2xd"2)*sinh(b*x + a)~2 + (d"2*cosh(b*x + a)~2 + 2*%d"2*xcosh(b*x + a)*sin
h(b*x + a) + d"2*sinh(b*x + a)~2 + d"2)*dilog(I*cosh(b*x + a) + I*sinh(b*x
+ a)) + (d"2xcosh(bxx + a)~2 + 2*d"2*cosh(b*x + a)*sinh(b*x + a) + d”"2*sinh
(b*x + a)72 + d"2)*dilog(-I*cosh(b*x + a) - I*sinh(b*x + a)) + (bxc*d - a*xd
“2 + (b*cxd - axd"2)*cosh(b*x + a)”2 + 2*(bxcxd - a*d~2)*cosh(b*x + a)*sinh
(b*x + a) + (b*cxd - a*d”2)*sinh(b*x + a)~2)*log(cosh(b*x + a) + sinh(b*x +
a) + I) + (bxcxd - a*xd™2 + (b*c*d - a*d™2)*cosh(b*x + a)~2 + 2% (b*c*xd - ax
d"2)*cosh(b*x + a)*sinh(b*x + a) + (bxc*d - a*d”2)*sinh(b*x + a)~2)*log(cos
h(b*x + a) + sinh(b*x + a) - I) + (b*xd™2xx + a*d™2 + (b*d~2*x + a*d~2)*cosh
(b*x + a)”2 + 2*%(bxd~2*x + a*d”2)*cosh(b*x + a)*sinh(b*x + a) + (b*xd ™ 2*x +
axd~2)*sinh(b*x + a)”~2)*log(I*cosh(b*x + a) + I*sinh(b*x + a) + 1) + (b*d"2
*x + a*d”2 + (bxd"2*x + a*d~2)*cosh(b*x + a)”2 + 2x(b*xd~2*x + a*d"2)*cosh(b
*x + a)*sinh(b*x + a) + (b*d™2*x + axd”2)*sinh(b*x + a)~2)*log(-I*cosh(b*x
+ a) - I*sinh(b*x + a) + 1))/(b"3*cosh(b*x + a)~2 + 2*xb~3*cosh(b*x + a)*sin
h(b*x + a) + b~3*sinh(b*x + a)~2 + b~3)

Sympy [F] time = 0., size = 0, normalized size = 0.
f (c+ dx)2 sech? (a + bx)dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**2*sech(b*x+a)**2,x)

[Out] Integral((c + d*x)*x2xsech(a + b*x)**2, x)
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Giac [F] time = 0., size = 0, normalized size = 0.

f (dx + c)2 sech (bx + a)2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2xsech(b*x+a)~2,x, algorithm="giac")

[Out] integrate((d*x + c) 2*xsech(b*x + a)~2, x)
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3.33 f (c+ dx)sechz(a + bx) dx

Optimal. Leaf size=29

(c + dx)tanh(a + bx) dlog(cosh(a + bx))
b - b2

[Out] -((d*Logl[Cosh[a + b*x]])/b~2) + ((c + d*x)*Tanh[a + bxx])/b

Rubi [A] time = 0.0292901, antiderivative size = 29, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 14, " 2 _

0.143, Rules used = {4184, 3475}

integrand size

(c + dx)tanh(a + bx) dlog(cosh(a + bx))
b - b2

Antiderivative was successfully verified.

[In] Int[(c + d*x)*Sechl[a + b*x]~2,x]

[Out] -((d*Logl[Cosh[a + b*x]])/b~2) + ((c + d*x)*Tanh[a + bx*x])/b

Rule 4184

Int[csc[(e_.) + (£_)*(x_ )17 2x((c_.) + (d_.)*(x_)) " (m_.), x_Symbol] :> -Sim
pl((c + d*x) m*Cot[e + f*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)~(m - 1)*Co
tle + fxx], x], x] /; FreeQl{c, d, e, f}, x] && GtQ[m, O]

Rule 3475

Int[tan[(c_.) + (d_.)*(x_)], x_Symbol] :> -Simp[Log[RemoveContent[Cos[c + d
*x], x]1/d, x] /; FreeQ[{c, 4}, x]

Rubi steps
f (c + dx)sech®(a + bx) dx = (c+dxtanh(a +b) 4 f tanh(a + bx) dx
B b b
dlog(cosh(a + bx)) (¢ + dx) tanh(a + bx)
= P2 " b

Mathematica [A] time = 0.0898336, size = 51, normalized size = 1.76

dlog(cosh(a + bx)) ctanh(a+bx) dxtanh(a) dxsech(a)sinh(bx)sech(a + bx)
) 2 T T ¢ b

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)*Sech[a + b*x]~2,x]

[Out] -((d*Logl[Cosh[a + b*x]])/b~2) + (d*x*Sechl[al*Sech[a + b*x]*Sinh[b*x])/b + (
d*x*Tanh[a])/b + (c*Tanh[a + bx*x])/b
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Maple [A] time = 0.023, size = 57, normalized size = 2.

dx _da dx +c dln (1 +€2bx+2”)
2?+2ﬁ_2b(1+62bx+2a)_ b2

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)*sech(b*x+a)”~2,x)

[Out] 2xd/b*x+2*d/b~2*a-2*(d*x+c) /b/ (1+exp (2xb*x+2%*a))-d/b~2x1n (1+exp (2*xb*x+2%a) )

Maxima [B] time = 1.01154, size = 97, normalized size = 3.34

2 ypl2br+2a) 10g((eﬁbx+2w.+1)4—2m) 2¢
peRbx+2a) 4 p b2 b(eeabx—Za)+_1)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*sech(b*x+a)”~2,x, algorithm="maxima")

[Out] dx(2xx*e” (2xb*x + 2*a)/(b*e” (2%b*x + 2*%a) + b) - log((e”™(2xbxx + 2%a) + 1)x*
e~ (-2%a))/b~2) + 2*c/(b*x(e”(-2%b*x - 2*a) + 1))

Fricas [B] time = 2.07024, size = 429, normalized size = 14.79

2 bdx cosh (bx + a)® + 4 bdx cosh (bx + a) sinh (bx + a) + 2 bdx sinh (bx + a)* — 2 bc — (d cosh (bx + a)* + 2d cosh (bx A

b2 cosh (bx + a)® + 2 b2 cosh (bx + a) sinh (bx + a) + b2 sinh (bx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*sech(b*x+a)~2,x, algorithm="fricas")

[Out] (2*b*d*x*cosh(b*x + a)~2 + 4xb*d*x*cosh(b*x + a)*sinh(b*x + a) + 2*b*xd*x*si
nh(b*x + a)~2 - 2%b*c - (d*cosh(b*x + a)~2 + 2*d*cosh(b*x + a)*sinh(b*x + a

) + d*sinh(b*x + a)~2 + d)*log(2xcosh(b*x + a)/(cosh(b*x + a) - sinh(b*x +
a))))/ (b 2xcosh(b*x + a)~2 + 2*xb~2*cosh(b*x + a)*sinh(b*x + a) + b~ 2*sinh(b

*x + a)”2 + b72)

Sympy [F] time = 0., size = 0, normalized size = 0.

f (c + dx) sech? (a + bx)dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*sech(b*x+a)**2,x)

[Out] Integral((c + d*x)*sech(a + b*x)**2, x)
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Giac [B] time = 1.31527, size = 105, normalized size = 3.62

2 bdxe(Z bx+2a) _ de(Z bx+2a) 10g (3(2 bx+2a) + 1) —2bc—-d 10g (6(2 bx+2a) + 1)
bze(Z bx+2a) + b2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*sech(b*x+a)”~2,x, algorithm="giac")

[Out] (2*xbxd*x*e” (2*b*x + 2xa) - dxe” (2%b*xx + 2*xa)*log(e”(2%b*x + 2*%a) + 1) - 2%b
xc - dxlog(e”(2%b*xx + 2%a) + 1))/(b~2*%e~(2%b*x + 2%a) + b~2)
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2
sech”(a+bx
( ) dx
c+dx

334 |

Optimal. Leaf size=18

sechz(a + bx) )
—x
c+dx

Unintegrable (

[Out] Unintegrable[Sech[a + b*x]~2/(c + d*x), x]

Rubi [A] time = 0.0371998, antiderivative size = 0, normalized size of antiderivative =
number of rules

0., number of steps used = 0, number of rules used = 0, integrand size = 0, —————
integrand size

0., Rules used = {}
sechz(a + bx)
[t

c+dx

Verification is Not applicable to the result.
[In] Int[Sech[a + b*x]"2/(c + d*x),x]

[Out] Defer[Int] [Sech[a + b*x]~2/(c + d*x), x]

Rubi steps

sechz(a + bx) sechz(u + bx)
[reiarb et i,

c+dx c+dx

Mathematica [A] time = 17.409, size = 0, normalized size = 0.

sechz(a + bx)
f—dx
c+dx

Verification is Not applicable to the result.

[In] Integrate[Sech[a + b*x]~2/(c + d*x),x]

[Out] Integrate[Sech[a + b*x]~2/(c + d*x), x]

Maple [A] time = 0.073, size = 0, normalized size = 0.

(sech (bx + a))*
i v
dx +c¢

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sech(b*x+a)~2/(d*x+c),x)

[Out] int(sech(b*x+a) 2/ (d*x+c) ,x)
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Maxima [A] time = 0., size = 0, normalized size = 0.
1 2
—4d f dx — |
2 (bd2x2 + 2 bedx + bc? + (bd2x26(2 ) + 2 bedxe?4) + be2e(2 ‘1))3(2 bx)) bdx + bc + (bdxe(2 a) + pce(2 ‘1))3(2 bx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)~2/(d*x+c),x, algorithm="maxima"

[Out] -4*xd*integrate(1/2/(bxd~2*x~2 + 2%bkxc*xd*x + b*c™2 + (bxd~2*xx"2%e”(2%a) + 2%
bxckxdxxkxe™ (2%a) + bkxc " 2%e”(2*a))*e” (2xb*xx)), x) - 2/(b*d*x + b*xc + (bxd*x*e
~(2%a) + bxckxe”(2*a))*e” (2*bxx))

Fricas [A] time = 0., size = 0, normalized size = 0.

sech (bx + a)z )
—_—x

int 1
integra ( o

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)~2/(d*x+c),x, algorithm="fricas")

[Out] integral(sech(b*x + a)~2/(d*x + c), x)

Sympy [A] time = 0., size = 0, normalized size = 0.

sech? (a + bx)
[rotari,

c+dx
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)**2/(d*x+c),x)

[Out] Integral(sech(a + b*x)**2/(c + d*x), x)

Giac [A] time = 0., size = 0, normalized size = 0.

sech (bx + a)2
[tz ra?

dx +c
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)~2/(d*x+c),x, algorithm="giac")

[Out] integrate(sech(b*x + a)~2/(d*x + c), x)
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sechz(a+bx)
335  [=odx

Optimal. Leaf size=18

sechz(a + bx) )
_ X

Unlntegrable( C+ A0

[Out] Unintegrable[Sech[a + b*x]~2/(c + d*x)~2, x]

Rubi [A] time = 0.0354581, antiderivative size = 0, normalized size of antiderivative =
number of rules

0., number of steps used = 0, number of rules used = 0, integrand size = 0, — -
integrand size

0., Rules used = {}

sechz(a + bx)
[redferho,

(c +dx)?

Verification is Not applicable to the result.
[In] Int[Sech[a + bx*x]~2/(c + d*x)~2,x]

[Out] Defer[Int] [Sechl[a + b*x]~2/(c + d*x)~2, x]

Rubi steps

sechz(a + bx) sechz(a + bx)
[rediarin,  psedioi,

(c + dx)? (c +dx)?

Mathematica [A] time = 17.6279, size = 0, normalized size = 0.

sechz(a + bx)
[y,
(c +dx)?

Verification is Not applicable to the result.

[In] Integrate[Sech[a + b*x]~2/(c + d*x)~2,x]

[Out] Integrate[Sech[a + b*x]~2/(c + d*x)~2, x]

Maple [A] time = 0.085, size = 0, normalized size = 0.

f (sech (bx + 11))2
— > dx

(dx + c)?
Verification of antiderivative is not currently implemented for this CAS.

[In] int(sech(b*x+a) 2/ (d*x+c)”2,x)

[Out] int(sech(b*x+a) 2/ (d*x+c)”~2,x)



Maxima [A] time = 0., size = 0, normalized size = 0.

1

—4djﬁ
bd3x3 + 3 bed?2x? + 3 bc?dx + bc® + (bd3x3e(2 2 + 3 bed?x2e29) + 3 bc2dxe2® + bc3e2 ”))e(z bx)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)~2/(d*x+c)~2,x, algorithm="maxima")

x_ ;
bd?x2 + 2,

[Out] -4*xd*integrate(1/(b*d~3*x”3 + 3xb*ckxd™2*x"2 + 3xb*c™2*d*x + b*xc™3 + (b*xd~3%

x"3*%e” (2xa) + 3xbkxckxd"2*x"2*e” (2%a) + 3xbkxc 2xdxx*e” (2%a) + bxc " 3xe”(2%*a))*
e~ (2%b*x)), x) - 2/(b*xd"2*x"2 + 2¥b*c*d*x + b*c™2 + (b*xd"2*xx"2%e”(2*a) + 2%

bxckxd*x*xe” (2%a) + bxc™2xe”(2*a))*e” (2xb*xx))

Fricas [A] time = 0., size = 0, normalized size = 0.

sech (bx + a)2
,X
d2x2 + 2 cdx + 2

integral (

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)~2/(d*x+c)~2,x, algorithm="fricas")

[Out] integral(sech(b*x + a)~2/(d"2*x"2 + 2xc*d*x + c72), x)

Sympy [A] time = 0., size = 0, normalized size = 0.

sech? (a + bx)
[reatai,

(c+ dx)2
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)**2/(d*x+c)**2,x)

[Out] Integral(sech(a + bxx)**2/(c + d*x)**2, x)

Giac [A] time = 0., size = 0, normalized size = 0.

f sech (bx + a)z i

(dx + ¢)?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)~2/(d*x+c)~2,x, algorithm="giac")

[Out] integrate(sech(b*x + a)~2/(d*x + c)~2, x)
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3.36  [(c+dx)’sech’(a + bx)dx

Optimal. Leaf size=296

3id?(c + dx)PolyLog (3,—ie™"*)  3id?(c + dx)PolyLog (3,ie™")  3id(c + dx)*PolyLog (2, ie"***)  3id(c + dx)*
- - +
b v 262

[Out] (-6*d~2*(c + d*x)*ArcTan[E~(a + b*x)])/b~3 + ((c + d*x) 3*ArcTan[E~(a + b*x

)1)/b + ((3*I)*d"3*PolyLog[2, (-I)*E~(a + b*x)])/b~4 - (((3*%I)/2)*d*(c + d*

x) "2*PolyLog[2, (-I)*E~(a + b*x)])/b"2 - ((3*I)*d~3*PolyLog[2, I*E~(a + b*x

)1)/b74 + (((3%I)/2)*d*(c + d*x) 2%PolyLog[2, I*E~(a + b*x)])/b~2 + ((3*I)*

d™2x(c + d*x)*PolyLogl[3, (-I)*E~(a + b*x)])/b"3 - ((3*I)*d"2*(c + d*x)*Poly

Log[3, I*E~(a + b*x)])/b~3 - ((3*I)*d~3*PolyLogl[4, (-I)*E~(a + b*x)])/b"4 +
((3*I)*d~3*PolyLog[4, I*E~(a + b*x)])/b"4 + (3*d*(c + dxx)~2*Sech[a + b*x]

)/ (2%b~2) + ((c + d*x)~3*Sech[a + b*x]*Tanh[a + b*x])/(2%b)

Rubi [A] time = 0.216765, antiderivative size = 296, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 15, number of rules used = 8, integrand size = 16, e o e

= 0.5, Rules used = {4186, 4180, 2279, 2391, 2531, 6609, 2282, 6589}

integrand size

3id?(c + dx)PolyLog (3,—ie™*¥)  3id?(c + dx)PolyLog (3,ie™***)  3id(c + dx)*PolyLog (2, =ie™"*)  3id(c + dx)?]
- - +
v b 2b2

Antiderivative was successfully verified.

[In] Int[(c + d*x)~3%Sech[a + b*x]~3,x]

[Out] (-6*d~2*(c + d*x)*ArcTan[E~(a + b*x)])/b~3 + ((c + d*x) 3*ArcTan[E~(a + b*x

)1)/b + ((3*I)*d~3*PolyLogl[2, (-I)*E~(a + b*x)]1)/b~4 - (((3*I)/2)*d*(c + d*

x) "2*PolyLog[2, (-I)*E~(a + b*x)])/b"2 - ((3*I)*d~3*PolyLog[2, I*E~(a + b*x

)1) /b4 + (((3%I)/2)*d*(c + d*x) 2%PolyLog[2, I*E~(a + b*x)])/b~2 + ((3*I)*

d™2%(c + d*x)*PolyLogl[3, (-I)*E~(a + b*x)])/b~3 - ((3*I)*d"2x(c + d*x)*Poly

Log[3, I*E~(a + b*x)])/b~3 - ((3*I)*d~3*PolyLog[4, (-I)*E~(a + b*x)])/b"4 +
((3*I)*d~3*PolyLog[4, I*E~(a + b*x)])/b"4 + (3*dx(c + dxx)~2*Sech[a + bxx]

)/ (2¥b~2) + ((c + d*x)~3*Sech[a + bxx]*Tanh[a + b*x])/(2*b)

Rule 4186

Int[(cscl(e_.) + (f_.)*(x_)1*(b_.))"(n_)*((c_.) + (d_.)*(x_))"(m_), x_Symbo
1] :> -Simp[(b~2*(c + d*x) m*Cot[e + f*x]*(bxCscle + f*xx])~(n - 2))/(f*x(n -

1)), x] + Dist[(®™2*d"2*m*(m - 1))/(f"2x(n - 1)*(n - 2)), Int[(c + d*x)~(
m - 2)*(bxCscle + f*x])"(n - 2), x], x] + Dist[(b™2%(n - 2))/(n - 1), Int[(
c + d*x) "mx(b*Cscle + f*x])~(n - 2), x], x] - Simp[(b"™2*d*m*(c + d*x) " (m -

1) *(b*Cscle + f*x])"(n - 2))/(f"2%x(n - 1)*(n - 2)), x]) /; FreeQ[{b, c, d,
e, f}, x] && GtQ[n, 1] && NeQ[n, 2] && GtQ[m, 1]

Rule 4180

Int[csc[(e_.) + Pix(k_.) + (Complex[0, fz ])*(f_.)*(x )]1*((c_.) + (d_.)*(x_
))"(m_.), x_Symbol] :> Simp[(-2*(c + d*x) “m*ArcTanh[E~(-(Ixe) + fxfzxx)/E~(
Ixk*Pi)])/(£x£fz*I), x] + (-Dist[(d*m)/(f*fz*I), Int[(c + d*x)~(m - 1)*Log[1
- E~(-(Ixe) + f*fzxx)/E~(Ixk*Pi)], x], x] + Dist[(d*m)/(fxfz*I), Int[(c +
d*x)~(m - 1)*Logl[l + E~(-(I*xe) + fxfz*x)/E~(I*k*Pi)], x], x]) /; FreeQl{c,
d, e, £, fz}, x] &% IntegerQ[2xk] && IGtQ[m, O]

Rule 2279
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Int[Logl(a_) + (b_.)*x((F_)"((e_.)*((c_.) + (d_.)*(x_))))"(n_.)], x_Symbol]
:> Dist[1/(d*e*n*Log[F]), Subst[Int[Logla + b*x]/x, x], x, (F (ex(c + d*x))
)°nl, x] /; FreeQ[{F, a, b, ¢, d, e, n}, x] && GtQ[a, O]

Rule 2391

Int[Log[(c_.)*x((d_) + (e_.)*(x_)"(n_.))]1/(x_), x_Symbol] :> -Simp[PolyLogl[2
, —(cxexx"n)]/n, x] /; FreeQl{c, d, e, n}, x] && EqQ[cx*d, 1]

Rule 2531

Int[Log[l + (e_)*((F_)"((c_)*((a_.) + (b_)*x_D))ND"(_)I*x({E_.) + (g_.)
x(x_))"(m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(ex(F~(cx(a + b*x
)))"n)]1)/(b*cxn*Log[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x) " (m -
1)*PolyLog[2, -(ex(F~(cx(a + b*x)))"n)], x], x] /; FreeQ[{F, a, b, ¢, e, £
, &, n}, x] & GtQ[m, 0]

Rule 6609

Int[((e_.) + (£_.)*(x_)) " (m_.)*PolyLogln_, (d_.)*((F_)"((c_.)*((a_.) + (b_.
)*(x ))))"(p_.)], x_Symbol] :> Simp[((e + f*x) m*PolyLog[n + 1, d*x(F~(cx(a
+ b*x)))"pl)/ (b*xc*p*Log[F]), x] - Dist[(f*m)/(b*c*p*Log[F]), Int[(e + f*x)~
(m - 1)*PolyLog[n + 1, d*(F~(cx(a + b*x)))7pl, x], x] /; FreeQ[{F, a, b, c,
d, e, f, n, p}, x] && GtQ[m, O]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponentiall[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]/x, x], x, v], x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !'MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)[v_]l /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 6589

Int [PolyLogln_, (c_.)x*((a_.) + (b_.)*(x_)) " (p_.)1/Cd_.) + (e_.)*x(x_)), x_S
ymbol] :> Simp[PolyLogl[n + 1, c*(a + b*x)~pl/(e*p), x] /; FreeQ[{a, b, c, d
, €, n, pt, x] & EqQ[b*d, axe]

Rubi steps

3d(c + dx)?sech(a + bx) N (c + dx)3sech(a + bx) tanh(a + bx) .\ 1 f(c + dPsech(
5 |

f(c + dx)3sech’(a + bx) dx =

212 2b
6d2(c + dx) tan ™" (€a+bx) (c + dx)® tan™" (€a+bx) 3d(c + dx)?sech(a + bx) (c
= — + + + -
b3 b 262
6d%(c + dx) tan™ (e”+h") (c + dx)3 tan™! (e“””‘) 3id(c + dx)*Li, (—ie‘”bx) 3i
b3 b 262
6d2(c +dx) tan™! (e™)  (c+dx)>tan™! (™) 3id®Liy (—ie™¥)  3id(c + d>
= — —+ + _
b3 b bt
6d2(c +dx) tan™! (e™) (¢ +dx)>tan™! (™) 3id®Liy (—ie™¥)  id(c + d>
- I " b " b )

6d%(c + dx) tan™ (e”””‘) (c + dx)3 tan™! (e“b") 3id®Li, (—ie‘”b") 3id(c + d>
) 5 " b " i )
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Mathematica [A] time = 27.2441, size = 455, normalized size = 1.54

b2(c + dx)?sech(a + bx)(b(c + dx) tanh(a + bx) + 3d) + i (~3d (b*(c + dx)? - 242) PolyLog (2, i) + 3d (b (c + dx)

Antiderivative was successfully verified.

[In] Integratel[(c + d*x)~3*Sechl[a + b*x]~3,x]

[Out] (I*((-2%I)*b~3xc"3xArcTan[E~(a + b*x)] + (12%I)*b*xc*d~2*ArcTan[E~(a + b*x)]

+ 3%b73xc”2xd*x*Log[l - I*E~(a + b*x)] - 6%b*d~3*x*xLogl[l - I*E~(a + b*x)]
+ 3%b7"3xc*kd"2*x72xLog[1 - I*E~(a + b*x)] + b73*d"3*x"3*Logl[l - I*E~(a + b*x
)] - 3*b~3%c”2*d*x*Log[l + I*E~(a + b*x)] + 6%b*d"3*x*Log[l + I*E~(a + b*x)
1 - 3*%b73*cxd"2*xx"2*Log[1l + I*E~(a + b*x)] - b~3*d"3*x"3xLog[l + I*E"(a + b
*x)] - 3*%d*x(-2%d"2 + b72x(c + d*x)"2)*PolyLogl[2, (-I)*E~(a + b*x)] + 3*d*(-
2%d"2 + b"2%(c + d*x)~2)*PolyLog[2, I*E~(a + b*x)] + 6*b*c*d~2*PolyLogl[3, (
-I)*E"(a + b*x)] + 6%b*d~3*x*PolyLog[3, (-I)*E~(a + b*x)] - 6*b*c*d~2xPolyL
ogl[3, I*E~(a + bxx)] - 6%bxd~3*x*PolyLogl[3, I*E~(a + b*x)] - 6*d~3*PolyLogl
4, (-I)*E~(a + b*x)] + 6%d”~3*PolyLog[4, I*E~(a + b*x)]) + b™2x(c + d*x)~2%S
ech[a + b*x]*(3*d + b*(c + d*x)*Tanh[a + b*x]))/(2*¥b"4)

Maple [F] time = 0.193, size = 0, normalized size = 0.
f (dx + )® (sech (bx + a))° dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) 3*sech(b*x+a)”3,x)

[Out] int((d*x+c) 3*sech(b*x+a)~3,x)

Maxima [F] time = 0., size = 0, normalized size = 0.

x3€(bx+a) xze(bxﬂz)

b. (—=bx—a)
xelbx+a) 3 arctan (e )

2.3 2. 2.2
Ul | o atran o X 307 | g g P +30%c df reaian L X ¢

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 3*sech(b*x+a)~3,x, algorithm="maxima"

[Out] b~2*d~3*integrate(x~3xe~ (b*x + a)/(b~2%e” (2%b*x + 2%a) + b~2), x) + 3*b"2xc

xd"2*integrate (x"2*e” (b*x + a)/(b~2*%e” (2*%b*x + 2%a) + b~2), x) + 3*b~2*c™2x
dxintegrate(x*e” (b*x + a)/(b"2xe~ (2*bxx + 2*a) + b~2), x) - c~3*(arctan(e”(
-b*x — a))/b - (e”(-b*x - a) - e (-3*xbxx - 3*a))/(bx(2*%e” (-2%b*x - 2*a) + e
“(-4xbxx - 4%a) + 1))) - 6xd"3*xintegrate(x*e”(b*x + a)/(b~2xe” (2*b*x + 2xa)
+ b72), x) - 6xcxd"2*arctan(e”(b*x + a))/b~3 + ((b*d"3*x"3*e”(3*a) + 3*c~2
*d*e” (3*a) + 3*(bxc*xd”2 + d~3)*x72%e”(3%a) + 3% (b*c™2%d + 2%c*d”2)*x*e” (3*a
))*e” (3%bxx) - (b*d"3*x"3%e”a - 3kc 2*dxe”a + 3k (bkcxd™2 - d"3)*x"2*e"a + 3
*(b*xc™2*%d - 2*xc*xd”"2)*x*e"a)*e” (b*x))/ (b~ 2*%e” (4d*xb*xx + 4*a) + 2xb"2xe” (2%b*x
+ 2%a) + b”2)

b

b(2
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Fricas [C] time = 3.43542, size = 11732, normalized size = 39.64

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 3*sech(b*x+a)~3,x, algorithm="fricas")

[Out] 1/2*(2*(b~3*d"3*x"3 + b~3*c"3 + 3*b"2*xc"2*d + 3*(b~3*c*d™2 + b"2*d"3)*x"2 +
3% (b73*%c™2xd + 2*xb"2xc*d"2)*x)*cosh(b*x + a)~3 + 6x(b~3*%d"3*x"3 + b~3*c”3
+ 3*b72*xc72xd + 3% (b73*c*d”2 + bT2*d73)*x”2 + 3% (b"3%cT2%d + 2%b72*c*kd”2) *x
Y*xcosh(b*x + a)*sinh(b*x + a)”2 + 2*x(b~3*%d"3*x"3 + b~3*c”™3 + 3*b"2*xc~2xd +
3k (b73*ckd"2 + b72xd"3)*x"2 + 3k (b"3*kc"2*d + 2*xb"2xc*d"2) *x) *sinh(b*x + a)”
3 - 2x(b73*%d"3*x"3 + b"3*%c”3 - 3*b"2*xc"2*xd + 3*%(b"3*c*d"2 - bT2*%d"3) *x"2 +
3k (b7™3*c™2xd - 2*xb"2xc*d"2) *x)*cosh(b*x + a) + (3*xI*b~2%d"3*x"2 + 6xI*b~2*c
*d72%x + 3*kI*b72xcT2xd + (3*I*b72+%d"3*x"2 + 6xI*b~2xcxd"2xx + 3*xI[*b72%c”2x*d
- 6*%I*d"3)*cosh(b*x + a)~4 + (12+¢I*b"2*xd"3*x"2 + 24*xI*xb~2*c*d"2*x + 12*xIx*b
“2%c72%d - 24*xI*d"3)*cosh(b*x + a)*sinh(b*x + a)”3 + (3*xI*b"2*xd"3*x"2 + 6*I
*b"2%ckd"2%x + 3kI*kb"2*xc"2x%d - 6%I*d"3)*sinh(b*x + a)~4 - 6xI*xd"3 + (6%I*b”
2%d”"3%x72 + 12%I*b"2%ckxd"2%x + 6%I*b"2%c”2*d - 12*I*d"3)*cosh(b*x + a)~2 +
(6xI*b"2%d"3%x"2 + 12%I*b"2*xc*d"2*x + 6xI*b~2*%c™2xd - 12*xI*d"3 + (18*I*b~2x*
d"3*x72 + 36xI*b"2xc*xd"2*x + 18*I*b~2*c”~2*d — 36*I*d~3)*cosh(b*x + a)~2)*si
nh(b*x + a)~2 + ((12+%I*b"2*xd"3*x"2 + 24*xI*b~2%c*d™2*x + 12*I*b"2*%c"2xd - 24
*I*d"3) *cosh(b*x + a)”~3 + (12%I*b"2%d"3*x"2 + 24*xI*b~2xc*xd~2*x + 12*%I*b~2*c
“2%d - 24%I*d”3)*cosh(b*x + a))*sinh(b*x + a))*dilog(I*cosh(b*x + a) + I*si
nh(bxx + a)) + (-3*%I*b~2*d"3*x"2 — 6*xI*b~2xc*d"2%x - 3*I*b~2xc~2xd + (-3*I*
bT2*d"3%x72 - 6%I*b"2%c*kd"2*x — 3*xI*b"2*xc”2xd + 6%I*d"3)*cosh(b*x + a)~4 +
(—12%I*b"2%d"3*x"2 - 24*xI*b"2xcxd"2%x - 12+%I*b~2*c”2*xd + 24*xI*d~3)*cosh (b*x
+ a)*sinh(b*x + a)~3 + (-3*I*b"2*d"3*x"2 — 6*xI*b~2*xc*d"2*x - 3*I*b~2*c”2*d
+ 6xI*%d"3)*sinh(b*x + a)~4 + 6*xI*d"3 + (—-6*xI*b~2*xd"3*x"2 — 12*I*b~2*c*xd~2*
X — 6xI*b72xc72%d + 12*%I*d"3)*cosh(b*x + a)~2 + (-6*xI*b~2*d"3*x"2 — 12xIxb~
2%cxd"2*%x — 6xI*b72xcT2xd + 12%I%d”3 + (-18*I*b~2xd"3*x"2 - 36%I*b~2%c*d ™ 2%
X — 18*I*b~2xc”2+%d + 36*%I*d"3)*cosh(b*x + a)~2)*sinh(b*x + a)”2 + ((-12*xI*b
"2%d73%x72 - 24*%xI*b"2xckd"2xx - 12%I*b"2%c”2*xd + 24*xI*xd"3)*cosh(b*x + a)”3
+ (12*%I*b72%d"3*x"2 - 24*I*b~2%c*d"2%x - 12%I*b~2*xc”2*d + 24*xI*d~3)*cosh(b
*x + a))*sinh(b*x + a))*dilog(-I*cosh(b*x + a) - Ix*sinh(b*x + a)) + (I*b~3x
Cc”3 - 3*I*axb”2*c”2*d + 3*xI*x(a~2 - 2)*b*c*xd”2 + (I*b~3*c”™3 - 3*xI*xaxb~2xc~ 2%
d + 3*xI*(a”2 - 2)*bxc*xd™2 - I*(a"3 - 6*a)*d"3)*cosh(b*x + a)”4 + (4*xI*xb~3*c
"3 - 12*I*axb”2*xc”2*xd + 12*xIx(a”2 - 2)*b*c*d”™2 - 4*xI*(a~3 - 6*a)*d~3)*cosh(
bxx + a)*sinh(b*x + a)~3 + (I*b~3*c™3 - 3*Ixaxb™2xc”2*xd + 3*xI*x(a”2 - 2)*b*c
*d"2 - I*(a”3 - 6*a)*d~3)*sinh(b*x + a)”4 - I*(a”3 - 6*%a)*d~3 + (2*%I*b~3*c”
3 - 6xI*axb™2xc"2xd + 6%I*x(a”2 - 2)*b*ckd™2 - 2*xI*x(a~3 - 6#*a)*d~3)*cosh(b*x
+ a)72 + (2*xI*b~3%c”3 - 6*I*a*b”™2*c™2xd + 6xIx(a”2 - 2)*b*c*d”™2 - 2xI*(a”3
- 6*a)*d”3 + (6*xI*b~3*%c”3 - 18*I*axb™2*c”2*xd + 18*xI*(a~2 — 2)*b*c*d™2 - 6%
I*x(a~3 - 6*a)*d"3)*cosh(b*x + a)~2)*sinh(b*x + a)”2 + ((4xI*b"3*c~3 - 12xI*
a*xb™2xc”2xd + 12*Ix(a”2 - 2)*bxc*xd”™2 - 4*I*(a~3 - 6*a)*d”~3)*cosh(b*x + a)~3
+ (4*I*b73*%c™3 - 12*xI*xaxb~2%c™2+d + 12*%I*(a”2 - 2)*bxcxd™2 - 4*Ix(a”3 - 6%
a)*d~3)*cosh(b*x + a))*sinh(b*x + a))*log(cosh(b*x + a) + sinh(b*x + a) + I
) + (~I*b~3%c”3 + 3*kI*axb™2xc"2xd - 3*xI*x(a”2 - 2)*b*ckxd™2 + (-I*b~3*%c~3 + 3
*I*a*xb™2%c”™2xd - 3*xI*x(a”2 - 2)*b*xc*d™2 + I*x(a"3 - 6*a)*d~3)*cosh(b*x + a)~4
+ (—4%I*b~3%c”3 + 12*%I*axb~2*c™2*xd - 12*%I*(a”2 - 2)*b*cxd™2 + 4*xI*x(a"3 - 6
*a)*d~3)*cosh(b*x + a)*sinh(b*x + a)~3 + (-I*b”~3*%c”™3 + 3*xI*xaxb~2%c~2+d - 3%
Ix(a”2 - 2)*b*c*d™2 + I*(a"3 - 6*a)*d~3)*sinh(b*x + a)”4 + I*x(a~3 - 6*xa)*d”
3 + (—2*I*b"3*%c”3 + 6*xI*a*xb™2*%c”2*xd - 6xI*(a”2 — 2)*b*xc*d™2 + 2*%I*(a”3 - 6%
a)*d"3)*cosh(b*x + a)~2 + (-2%I*b"3*c”3 + 6*xI*a*xb™2xc”2xd - 6*xI*x(a”"2 - 2)*b
*ckd™2 + 2xIx(a”3 - 6*a)*d”3 + (-6*%I*b~3*%c”3 + 18*Ixa*xb”~2*xc”2*xd - 18*I*x(a"2
- 2)*b*ckd™2 + 6xI*x(a~3 - 6*a)*d~3)*cosh(b*x + a)~2)*sinh(b*x + a)~2 + ((-
4xT*b~3%c™3 + 12%I*a*xb™2*xc”2*xd - 12*xI*(a~2 - 2)*b*xc*d™2 + 4*xI*(a”~3 - 6*a)*d
~3)*cosh(b*x + a)”3 + (—4*xI*xb~3%c™3 + 12*I*axb™2xc™2xd — 12xIx(a”2 - 2)*b*c
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*d72 + 4xIx(a”3 - 6%a)*d"3)*cosh(b*x + a))*sinh(b*x + a))*log(cosh(b*x + a)
+ sinh(b*x + a) - I) + (-I*b~3*%d"3*x"3 - 3*I*b~3*cxd~2*xx~2 - 3*I*a*xb~2*c”2
*d + 3%I*a”2xb*cxd™2 + (-I*b"3*xd"3*x"3 - 3*I*b~3kckd " 2*x"2 - 33*kI*axb™2xc 2%
d + 3*xI*a"2xbxcxd"2 - I*(a”3 - 6*a)*d”3 - 3*xI*x(b~3*xc”2*%d - 2%b*d"3)*x)*cosh
(b*x + a)”4 + (—4*xI*b~3*d"3*x"3 — 12*%I*b"3*c*kd"2*x"2 - 12*xI*a*xb~2*xc~2+d + 1
2%I*a~2%bxcxd™2 — 4%I*(a”3 - 6*a)*d”™3 - 12*xIx (b~ 3*c"2*d - 2¥b*d~3)*x)*cosh(
b*x + a)*sinh(b*x + a)”3 + (-I*b~3*d"3*x"3 - 3*I*b~3*c*d"2*x"2 — 3*xI*xaxb~ 2%
c”2xd + 3*I*a”2*b*c*kd"2 - I*x(a”3 - 6*xa)*d~3 - 3*I*(b~3*c”™2*xd — 2xb*xd~3)*x)*
sinh(b*x + a)”™4 - I*(a”3 - 6*a)*d”3 + (-2*I*b~3*d"3*x"3 — 6*xI*b~3*c*d"2*x"2
- 6*xI*axb™2*c"2xd + 6xI*a~2*b*xc*d”™2 - 2*xI*(a"3 — 6*xa)*d~3 - 6*xI*(b~3*xc”2*d
- 2xb*xd"3)*x)*cosh(b*x + a)”2 + (-2*xI*b~3*d"3%x"3 — 6*xI*b~3*c*xd™2*%x"2 - 6%
Ixaxb~2%c™2+d + 6*I*a”2xbxcxd™2 - 2xIx(a”3 - 6*a)*d”3 + (-6xI*b~3*xd"3%xx"3 -
18*I*b~3*cxd~2%x72 - 18*I*a*b™2xc”™2xd + 18xIxa~2%b*c*d™2 - 6xI*(a~3 - 6*a)
*d"3 - 18*I* (b7~ 3*c™2*d — 2*b*d~3)*x)*cosh(b*x + a)~2 - 6xI*x(b~3*c™2*d - 2x*b
*d"3) *x) *sinh(b*x + a)”~2 - 3*I*(b"3*c™2*%d - 2*b*d"3)*x + ((-4*I*b~3*d"3*x"3
- 12*%I*b"3*kckd"2*x"2 — 12%I*a*xb™2%c”2%d + 12*I*a " 2xbxc*xd~2 - 4*I*x(a”3 - 6%
a)*d~3 - 12xI* (b~ 3*c™2*xd - 2xb*d~3)*x)*cosh(b*x + a)~3 + (-4xIxb~3*%d"3*x"3
- 12*I*b"3*kcxd"2*x"2 - 12%I*axb™2%xc”2xd + 12*xI*a”2*xbxc*d™2 - 4*xI*x(a”3 - 6%*a
)*d"3 - 12%Ix(b~3*%c™2*d - 2%bxd~3)*x)*cosh(b*x + a))*sinh(b*x + a))*log(Ix*c
osh(b*x + a) + I*sinh(b*x + a) + 1) + (I*b"3*d"3*x"3 + 3*I*b~3*xc*xd™2%x"2 +
3kI*kaxb™2xc"2xd — 3*xI*a~2*b*c*d”™2 + (I*b"3*d"3*x"3 + 3*%I[*b~3*kc*kd™2*x"2 + 3%
Ixaxb™2%c™2xd - 3*I*a~2xbxc*d™2 + I*x(a”™3 - 6%a)*d”~3 + 3*xIx(b~3*c™2xd - 2*b*
d"3)*x)*cosh(b*x + a)~4 + (4*I*b~3*d"3*x"3 + 12*xI*b~3*c*d"2*x"2 + 12*xI*a*xb”
2%c72%d - 12*%I*a”2xbxcxd~2 + 4*xI*(a”3 - 6*a)*d”3 + 12*xI*(b~3*xc”2*%d - 2%b*d”
3)*x)*cosh(b*x + a)*sinh(b*x + a)”3 + (I*b"3*d"3*x73 + 3*I[*b~3*kc*kd™2*x"2 +
3xkIxa*xb™2xc~2%d — 3*xI*xa~2xbxcxd™2 + I*(a”3 - 6*a)*d”3 + 3*I*x(b~3*c™2xd - 2%
b*d~3) *x)*sinh(b*x + a)~4 + I*(a”3 - 6*a)*d”3 + (2*%I*b~3*d"3*x"3 + 6%I*b~ 3%
cxd"2*x"2 + 6xI*xa*xb " 2%c”2xd - 6%I*a”2xbxc*d"2 + 2xI*(a”3 - 6*a)*d”"3 + 6xIx*(
b~3*c"2xd - 2%b*d"3)*x)*cosh(b*x + a)~2 + (2*%I*b~3*d"3*x"3 + 6xI*b~3xcxd~ 2%
X"2 + 6xI*xaxb”2%c”2+xd - 6*xI*a”2xbxcxd"2 + 2xI*(a”3 - 6*a)*d”3 + (6xI*xb~3xd~
3*x"3 + 18xI*b~3xc*kd"2%x"2 + 18*I*axb~2*%c”2xd - 18*I*a”~2xb*cxd~2 + 6xI*(a”3
- 6*xa)*d”3 + 18*Ix(b~3*c"2*d - 2¥b*d~3)*x)*cosh(b*x + a)~2 + 6xIx(b~3*c™2%
d - 2*b*d”3)*x)*sinh(b*x + a)~2 + 3*I*(b~3*c™2xd - 2xb*d~3)*x + ((4*xI*b~3*d
“3%x73 4+ 12*%I*b " 3kckdT2xx"2 + 124I*axb”2*xc”2*xd - 12%xI*xa~2xbxcxd”2 + 4*I*(a”
3 - 6*%a)*d”3 + 12*xIx(b~3*c”2*d - 2*b*d~3)*x)*cosh(b*x + a)~3 + (4*xI*b~3*d"3
*x73 + 12%I*b"3kckd"2%x"2 + 12%xIxaxb™2xc”2xd - 12xIxa”2xbxc*xd™2 + 4*xIx(a~3
- 6*%a)*d”3 + 12*I*(b~3*c™2%d - 2%b*d~3)*x)*cosh(b*x + a))*sinh(b*x + a))*lo
g(-I*cosh(b*x + a) - Ikxsinh(b*x + a) + 1) + (6*%I*d"3*cosh(b*x + a)~4 + 24xI
*d"3*cosh(b*x + a)*sinh(b*x + a)~3 + 6xI*d"3*sinh(b*x + a)~4 + 12xI*d”3*cos
h(b*x + a)~2 + 6%I*d"3 + (36*xI*d"3*cosh(b*x + a)~2 + 12%I*d"3)*sinh(b*x + a
)72 + (24xI*d"3*cosh(b*x + a)~3 + 24xIxd"3xcosh(b*x + a))*sinh(b*x + a))*po
lylog(4, Ixcosh(bxx + a) + I*sinh(b*x + a)) + (-6xI*d"3*cosh(b*x + a)™4 - 2
4xI*d"3*cosh(b*x + a)*sinh(b*x + a)~3 - 6xI*d"3*sinh(b*x + a)~4 - 12%I*d”3x%
cosh(b*x + a)~2 - 6xI*d"3 + (-36*xI*d"3*cosh(b*x + a)~2 - 12*xI*d"3)*sinh(b*x
+ a)”2 + (-24xIxd"3*cosh(b*x + a)~3 - 24*xIxd"3*cosh(b*x + a))*sinh(b*x + a
))*polylog(4, -Ixcosh(b*x + a) - I*sinh(b*x + a)) + (-6xI*b*d~3*x + (-6xI*Db
*d"3%x - 6*%I*bxckxd"2)*cosh(b*x + a)~4 + (-24*xI*xb*d"3*x — 24*xIxb*xc*d~2)*cosh
(b*x + a)*sinh(b*x + a)”3 + (-6xI*b*d~3*x - 6xI*b*c*d~2)*sinh(b*x + a)~4 -
6*xI*xb*xc*d™2 + (—12%xI*bxd~3xx - 12%I*b*c*d”2)*cosh(b*x + a)~2 + (-12*%I*b*d"3
*x — 12*%I*b*c*d”™2 + (-36*Ixbxd~3*x - 36*%I*b*c*d”~2)*cosh(b*x + a)~2)*sinh(b*
X + a)72 + ((-24*I*b*d"3*x - 24*xI*bxcxd~2)*cosh(b*x + a)~3 + (-24*xI*xbxd~3*x
- 24xIxbxcxd~2)*cosh(b*x + a))*sinh(b*x + a))*polylog(3, I*cosh(b*x + a) +
I*sinh(b*x + a)) + (6%I*bxd~3*x + (6*%I*b*d~3*x + 6*I*b*xc*d”2)*cosh(b*x + a
)74 + (24%I%b*d"3*x + 24*xI*xbxcxd~2)*cosh(b*x + a)*sinh(b*x + a)~3 + (6xIxb*
d"3*x + 6xIxbxcxd~2)*sinh(b*x + a)”4 + 6xIxbxcxd™2 + (12%I*b*d~3*x + 12*Ix*b
*c*xd"2) *cosh(b*x + a)~2 + (12%I*b*d"3*x + 12*I*b*cxd™2 + (36*%I*b*d"3*x + 36
*Ixb*c*d"2) *cosh(b*x + a)~2)*sinh(b*x + a)”2 + ((24*xI*bxd~3xx + 24*I*b*xc*d”
2)*cosh(b*x + a)”3 + (24*xIxb*d~3%x + 24*I*bxc*d”2)*cosh(b*x + a))*sinh(b*x
+ a))*polylog(3, -I*cosh(b*x + a) - Ixsinh(b*x + a)) - 2%(b~3*d"3*x"3 + b~3
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*Cc”3 - 3*b72*xc”2*xd + 3% (b73%c*d”2 - bT2*d"3)*x"2 - 3*(b~3*%d"3%x"3 + b~3*c”3

+ 3*b72*%c72*%d + 3% (b"3%cxd”2 + bT2*%d"3)*x72 + 3*(bT3*cT2xd + 2%b"2%c*d”2) *
x)*cosh(b*x + a)~2 + 3% (b7 3*xc™2*xd — 2*b~2xc*d"2)*x)*sinh(b*x + a))/(b"4x*cos
h(b*x + a)~4 + 4xb"4xcosh(b*x + a)*sinh(b*x + a)~3 + b 4*sinh(b*x + a)~4 +
2+%b~4*cosh(b*x + a)”2 + b™4 + 2% (3*b"4*cosh(b*x + a)~2 + b~ 4)*sinh(b*x + a)
“2 + 4% (b~ 4*cosh(b*x + a)~3 + b~ 4*cosh(b*x + a))*sinh(b*x + a))

Sympy [F] time = 0., size = 0, normalized size = 0.

f (c+ dx)3 sech® (a + bx)dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**3*sech(b*x+a)**3,x)

[Out] Integral((c + d*x)**3xsech(a + b*x)**3, x)

Giac [F] time = 0., size = 0, normalized size = 0.

f (dx + c)3 sech (bx + a)3 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) ~3*sech(b*x+a)~3,x, algorithm="giac")

[Out] integrate((d*x + c) 3*sech(b*x + a)~3, x)
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3.37 [(c+ dx)?sech’(a + bx) dx

Optimal. Leaf size=175

=+

id(c + dx)PolyLog (2, -ie"***) id(c + dx)PolyLog (2,ie™*")  id®PolyLog (3, -ie"***) id*PolyLog (3, ie""*)
) 2 ’ 2 " B } i

[Out] ((c + d*x)~2xArcTan[E~(a + b*x)])/b - (d"2*ArcTan[Sinh[a + b*x]])/b~3 - (Ix
dx(c + dxx)*PolyLog[2, (-I)*E~(a + b*x)])/b~2 + (Ixd*(c + d*x)*PolyLog[2, I
*E~(a + b*x)])/b"2 + (I*d"2xPolyLogl[3, (-I)*E~(a + b*x)])/b~3 - (I*d~2*Poly
Log[3, I*E~(a + b*x)])/b~3 + (d*(c + d*x)*Sech[a + bxx])/b"2 + ((c + d*x)~2
*Sech[a + b*x]*Tanh[a + b*x])/(2%b)

Rubi [A] time = 0.132825, antiderivative size = 175, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 9, number of rules used = 6, integrand size = 16, e -

0.375, Rules used = {4186, 3770, 4180, 2531, 2282, 6589}

integrand size

id(c + dx)PolyLog (2, —ie”+bx) id(c + dx)PolyLog (2, z'e“”’") id’PolyLog (3, —ie‘”bx) id’PolyLog (3, ie””’")
B B2 + B2 + b3 B b3 *

Antiderivative was successfully verified.

[In] Int[(c + d*xx)~2*Sech[a + b*x]"3,x]

[Out] ((c + d*x)"2*ArcTan[E~(a + b*x)])/b - (d"2*ArcTan[Sinh[a + b*x]])/b~3 - (I*
dx(c + dxx)*PolyLog[2, (-I)*E~(a + b*x)])/b"2 + (I*d*(c + d*x)*PolyLogl[2, I
*E~(a + b*x)])/b~2 + (I*d~2*PolyLog[3, (-I)*E~(a + b*x)])/b~3 - (I*d~2*Poly
Log[3, I*E~(a + b*x)])/b"3 + (d*x(c + d*x)*Sech[a + b*x])/b"2 + ((c + d*x)~2
xSech[a + b*x]*Tanh[a + b*x])/(2%Db)

Rule 4186

Int[(cscl(e_.) + (£_.)*x(x_)1*(b_.))"(n_)*((c_.) + (d_.)*(x_))"(m_), x_Symbo
1] :> -Simp[(b~2x(c + d*x) “m*Cot[e + f*x]*(b*Cscle + f*x])~(n - 2))/(f*x(n -

1)), x] + (Dist[(b™2%d"2*m*x(m - 1))/(£f"2x(n - 1)*x(n - 2)), Int[(c + dxx)~(
m - 2)*(bxCscle + fxx])~(n - 2), x], x] + Dist[(b™2*(n - 2))/(n - 1), Int[(
c + d*x) “mx(bxCscle + f*x])"(n - 2), x], x] - Simp[(b"2xd*m*(c + d*x)~(m -

1) *(b*Cscle + f*x])~(n - 2))/(f"2x(n - 1)*(n - 2)), x]) /; FreeQ[{b, c, d,
e, f}, x] && GtQ[n, 1] && NeQ[n, 2] && GtQ[m, 1]

Rule 3770

Int[csc[(c_.) + (d_.)*(x_)], x_Symbol] :> -Simp[ArcTanh[Cos[c + d*x]]/d, x]
/; FreeQ[{c, d}, x]

Rule 4180

Int[csc[(e_.) + Pix(k_.) + (Complex[0, fz ])*(f_.)*(x_)]1*((c_.) + (d_.)*(x_
)" (m_.), x_Symbol] :> Simp[(-2%(c + d*x) “m*ArcTanh[E~(-(Ixe) + fxfzxx)/E~(
Ixk*Pi)])/(£x£fz*I), x] + (-Dist[(d*m)/(f*fz*I), Int[(c + d*x)~(m - 1)*Logl[l
- E7(-(Ixe) + fxfz*x)/E~(Ix*kxPi)], x], x] + Dist[(d*m)/(fxfz*xI), Int[(c +
d*x) " (m - 1)*Log[l + E~(-(Ixe) + f*xfz*x)/E~(I*kxPi)], x], x]) /; FreeQl[{c,
d, e, £, fz}, x] &% IntegerQ[2xk] && IGtQ[m, O]

Rule 2531
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Int[Logl[l + (e_.)*((F_)"((c_.)*x((a_.) + (b_)*(x_)))) " (n_D1*x((£f_.) + (g_.)
*(x_))"(m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(ex(F~(c*(a + b*x
)))7"n)]1)/(b*cxn*Log[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x) " (m -
1)*PolyLog[2, -(ex(F~(cx(a + b*x)))"n)], x], x] /; FreeQ[{F, a, b, c, e, £
, g, nt, x] & GtQ[m, 0]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponentiall[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]1/x, x], x, v], x]] /; Functi
onO0fExponentialQ[u, x] && !'MatchQ[u, (w_ )*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !'MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)[v_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 6589

Int[PolyLogln_, (c_.)*((a_.) + (b_.)*(x_))"(p_.01/((d_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, c*(a + b*x)"pl/(e*p), x] /; FreeQ[{a, b, c, d
, e, n, p}, x] && EqQ[b*xd, axe]

Rubi steps

d(c + dx)sech(a + bx) N (c + dx)?sech(a + bx) tanh(a + bx)

2 3 —
f(c + dx)*sech”(a + bx) dx = 2 T

1
*3 f(c + dx)?sech(a -

(e+dx?tan” (¢"%) g2 tan~!(sinh(a + b))  dlc+dx)sech(@+bx) (e + day

b b3 b?

(c+dx?tan™ (e%) g2 tan~(sinh(a + bx)) id(c + dx)Lip (—ie™?*) id(c+d
= - - +

b b3 b?

~ (c + dx)? tan™! (e‘“bx) d? tan”!(sinh(a + bx))  id(c + dx)Li, (—ie‘“bx

) . id(c+d

b b3 b?

(c+dx2tan™ (e"%) 2 tan~(sinh(a + bx)) id(c + dx)Li, (-ie™?*) id(c+d
= - - +

b b3 b?

Mathematica [A] time = 5.31035, size = 270, normalized size = 1.54

i (—2bd(c + dx)PolyLog (2, —ie"**¥) + 2bd(c + dx)PolyLog (2, ie®***) + 2d4?PolyLog (3, —ie"***) — 242PolyLog (3,

Antiderivative was successfully verified.

[In] Integratel[(c + d*x)~2%Sechl[a + b*x]~3,x]

[Out] (I*x((-2%I)*b~2xc " 2xArcTan[E~(a + b*x)] + (4xI)*d"2xArcTan[E~(a + b*x)] + 2%

b~ 2xckd*x*Log[l - I*E~(a + b*x)] + b72xd"2+x"2*Log[1l - I*E~(a + b*x)] - 2%b
“2xckd*x*Log[l + I*E~(a + b*x)] - b72xd"2+x"2*Log[l + I*E~(a + b*x)] - 2%bx
dx(c + dxx)*PolyLog[2, (-I)*E~(a + b*x)] + 2xb*d*(c + d*x)*PolyLog[2, I*E~(
a + b*x)] + 2xd"2*PolyLog[3, (-I)*E~(a + b*x)] - 2*d~2*PolyLog[3, I*E~(a +

bxx)]) + b~2*(c + d*x) 2*Sech[a]*Sech[a + b*xx]~2*xSinh[b*x] + bx(c + d*x)*Se
chla + b*x]*(2xd + b*(c + d*x)*Tanh[a]))/(2xb~3)

Maple [F] time = 0.164, size = 0, normalized size = 0.

f (dx + ) (sech (bx + a))° dx



172

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) 2*sech(b*x+a)”~3,x)

[Out] int((d*x+c) " 2*sech(b*x+a)”~3,x)

Maxima [F] time = 0., size = 0, normalized size = 0.

x2 e(bx+a)

xe(bx+a) arctan (e(‘bx—a)) e(—bx—a) _ e(—3 bx-3a)

242 2 2
P [ ey i+ 2P f i -

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2xsech(b*x+a)”~3,x, algorithm="maxima")

[Out] b~2*d"2*integrate(x”~2xe” (b*x + a)/(b~2*xe” (2%b*x + 2%a) + b72), x) + 2*b72%c

xd*xintegrate (x*e”(b*x + a)/(b~2*%e~ (2xb*x + 2*a) + b~2), x) - c”2*(arctan(e”
(-bxx - a))/b - (e"(-b*x - a) - e~ (-3*xbxx - 3*a))/(bx(2*xe” (-2*b*x - 2%a) +
e” (—4xb*x - 4%a) + 1))) + ((bxd™2*x"2*xe~(3*a) + 2*cxd*e” (3xa) + 2% (b*xcxd +
d"2) *x*e” (3*a) ) xe” (3xb*x) - (b*d~2*x"2*e"a — 2xcxdxe”a + 2% (b*c*kd - d72)*xx*
e"a)*e” (b*x))/(b™2*xe” (4xbxx + 4%*a) + 2%¥b~2*e” (2*b*x + 2*a) + b~2) - 2+%d"2*a
rctan(e”(bxx + a))/b"3

Fricas [C] time = 2.83246, size = 6791, normalized size = 38.81

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2xsech(b*x+a)~3,x, algorithm="fricas")

[Out] 1/2*%(2%(b"2%d"2*x"2 + b~ 2%c”2 + 2xbxcxd + 2% (b~ 2%c*d + b*xd~2)*x)*cosh(b*x +

a)”3 + 6x(b72xd"2*x72 + b72%c”2 + 2%b*ckd + 2% (b"2xcxd + bxd~2)*x)*cosh(b*
x + a)*sinh(b*x + a)~2 + 2x(b72xd"2*x"2 + b72%c™2 + 2*bkckd + 2x(b"2xcxd +
bxd"2)*x)*sinh(b*x + a)”3 - 2*(b72*xd"2*x"2 + b72%c”2 - 2*bkxckxd + 2*x (b~ 2xcxd

- b*d"2)*x) *cosh(b*x + a) + ((2*I*b*d"2*x + 2*xI*b*c*xd)*cosh(b*x + a)”4 + (
8xI*xb*d~2*x + 8*Ixb*c*xd)*cosh(b*x + a)*sinh(b*x + a)~3 + (2*%I*b*xd~2*x + 2x*I
*bxcxd) *sinh(b*x + a)”4 + 2*%I*b*xd~2*x + 2%I*xbxc*d + (4*I*b*xd~2*x + 4*xI*xb¥c*
d)*cosh(b*x + a)~2 + (4*I*b*d"2*x + 4*xIxbxckxd + (12*xIxbxd~2*x + 12*I*b*xc*d)
xcosh(b*x + a) 2)*sinh(b*x + a)”~2 + ((8*%I*bxd~2*x + 8*I*bxc*d)*cosh(b*x + a
)73 + (8*I*bxd~2%x + 8*Ixbxc*d)*cosh(b*x + a))*sinh(b*x + a))*dilog(I*cosh(
bxx + a) + I*sinh(b*x + a)) + ((-2*xIxb*d~2%x - 2xI*b*c*d)*cosh(b*x + a)~4 +

(-8xI*b*d~2%x - 8*I*bkckd)*cosh(b*x + a)*sinh(b*x + a)~3 + (-2*xIxbxd~2*x -

2%I*b*ckd) *sinh(b*x + a)~4 - 2%I*b*d"2*x - 2xIxbxcxd + (—-4*I*b*d~2*x - 4x*I
*b*c*d) *cosh(b*x + a)~2 + (—4xI*b*d"2%x - 4*xI*xbkxcxd + (—12*xIxbxd~2*x - 12xI
*b*c*d) *cosh(b*x + a)~2)*sinh(b*x + a)~2 + ((-8*xI*b*xd~2*x — 8xI*b*c*d)*cosh

(b*x + a)~3 + (-8*Ix*bxd"2*x — 8*Ixbxc*d)*cosh(b*x + a))*sinh(b*x + a))*dilo
g(-I*cosh(b*x + a) - Ik*sinh(b*x + a)) + ((I*b72xc”2 - 2*Ixaxbkxckxd + I*(a”2
- 2)*%d"2)*cosh(b*x + a)~4 + (4*I%b~2%c”2 - 8*xI*xaxbxcxd + 4*Ix(a”2 - 2)*d"2)
xcosh(b*x + a)*sinh(b*x + a)”3 + (I*b"2%c”2 — 2%Ixaxb*cxd + I*(a”2 - 2)*d"2
Yxsinh(b*x + a)”4 + I*b™2*%c”™2 — 2xIxaxbxckxd + I*x(a”2 - 2)*d"2 + (2*xI*xb~2xc”
2 - 4xI*axbkxckd + 2*xI*x(a”2 - 2)*d"2)*cosh(b*x + a)”2 + (2*xI*b"2%c"2 - 4x*I*a
*bkckxd + 2xIx(a”™2 - 2)*d"2 + (6*xI*xb~2*xc™2 - 12%I*axbxc*d + 6*xI*(a”2 - 2)*d4d”
2)*cosh(b*x + a)~2)*sinh(b*x + a)~2 + ((4*I*b~2*c”2 - 8xIxaxbxc*xd + 4*I*(a”

2bx+2a) 4 [2 b b(2 o(-2bx-2a) 4 p(-4bx—4a) 4 1)

(¢
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2 - 2)*%d"2)*cosh(b*x + a)”~3 + (4xI*b”2*xc”2 - 8xI*axbxc*d + 4*xI*x(a”2 - 2)*d4d”
2)*cosh(b*x + a))*sinh(b*x + a))*log(cosh(b*x + a) + sinh(bxx + a) + I) + (
(-I*b"2%c™2 + 2*I*axbkcxd — Ix(a”2 - 2)*d"2)*cosh(b*x + a)~4 + (-4*I*b~2*c”
2 + 8xI*axbkxckd — 4*xI*x(a”2 - 2)*d"2)*cosh(b*x + a)*sinh(b*x + a)~3 + (-I*b~
2%c”2 + 2*kI*xaxbkckd — I*x(a”2 - 2)*d"2)*sinh(b*x + a)~4 — I*b"2%c™2 + 2*I*ax
bxcxd - I*x(a"2 - 2)*d"2 + (-2%I*b"2%c”2 + 4*I*xaxbkckd - 2*I*x(a”2 - 2)*d"2)x*
cosh(b*x + a)”2 + (-2xI*b~2*c™2 + 4xIxaxbkc*xd - 2*I*(a”2 - 2)*d"2 + (-6*Ix*b
“2%cT2 + 12xIxaxbxckd - 6xI*x(a”2 - 2)*d"2)*cosh(b*x + a)~2)*sinh(b*x + a)~2
+ ((-4*xI*b"2xc~2 + 8*I*axb*c*d - 4*xI*(a”2 - 2)*d"2)*cosh(b*x + a)”3 + (-4x*
I*b~2%c™2 + 8*I*a*bkckd - 4*xI*x(a”2 - 2)*d"2)*cosh(b*x + a))*sinh(b*x + a))*
log(cosh(b*x + a) + sinh(b*x + a) - I) + (-I*b72*%d"2%x72 - 2xI*b"2xc*d*x +
(-I*b72%d"2*x"2 - 2*xI*b~2xcxdxx - 2%I*axb*c*d + I*a~2xd"2)*cosh(b*x + a)~4
+ (—4*xI*b~2xd"2*x"2 - 8*I*b~2%c*d*x - 8*I*axbxcxd + 4xI*a~2%d”2)*cosh(b*x +
a)*sinh(b*x + a)”3 + (-I*b72%d"2%x"2 - 2*xI*b~2*xckxd*x — 2xI*axbkc*xd + I*a”2
*d"2) *sinh(b*x + a)~4 - 2xIxaxbkckxd + I*a"2%d"2 + (—2*xI*b~2%d"2*x"2 - 4*xIx*b
“2%ckd*x - 4xIxakxbkckd + 2xI*xa~2+%d"2)*cosh(b*x + a)~2 + (-2*xI*b~2%d"2%x"2 -
4*xT+b"2xckd*x — 4xIxaxbkckxd + 2xI*a”2+%d"2 + (—6*xI*b~2xd"2*x"2 - 12*xI*b~2%c
*d*x - 12*I*axbkxckd + 6xI*xa~2*%d"2)*cosh(b*x + a) " 2)*sinh(b*x + a)~2 + ((-4x*
I*b~2%d"2%x"2 - 8*I*b~2*kckd*x — 8xIxaxbxckxd + 4*I*a”2*d”2)*cosh(b*x + a)~3
+ (—4*xI*b7"2%d"2*x"2 — 8*I*b~2%c*d*x - 8*I*axbkxcxd + 4xI*xa~2+%d"2)*cosh(b*x +
a))*sinh(b*x + a))*log(I*cosh(b*x + a) + I*sinh(b*x + a) + 1) + (I*b~2xd"2
*x72 + 2%I*b"2*ckd*x + (I*b"2%d"2%x"2 + 2*xI*b~2*ckd*x + 2xIxaxbkckxd - I*a”2
*d"2)*cosh(b*x + a)~4 + (4xIxb72%d"2%x"2 + 8*I*b~2kckxd*x + 8xIxaxbkckxd - 4%
I*a~2%d"2) *cosh(b*x + a)*sinh(b*x + a)~3 + (I*b"2*d"2*x"2 + 2*xI*b~2%c*d*x +
2%I*xaxbxckd — I*a"2*xd"2)*sinh(b*x + a)”4 + 2*xI*axbxcxd — I*a~2+%d"2 + (2*I*
bT2*xd"2*xx"2 + 4*I*b"2%ckd*kx + 4*xI*axbxcxd - 2%I*a~2+%d"2)*cosh(b*x + a)~2 +
(2%I*b72%d"2*x"2 + 4xI*b~2xc*d*x + 4*xI*axbkckxd - 2*xI*a~2*d"2 + (6xI*b~2*xd"2
*xX72 + 12*I*b"2*kckxd*x + 12%I*axb¥xckd — 6*%I*a~2*d”"2)*cosh(b*x + a)~2)*sinh(b
*x + a)”2 + ((4xI*b~2xd"2*xx"2 + 8*I*b~2*c*d*x + 8*xI*xaxbkxcxd - 4*I*a~2+d™2)*
cosh(b*x + a)”3 + (4xI*b"2%xd"2*xx"2 + 8xI*b~2%c*d*x + 8*xI*axbkckxd — 4xIxa~2%
d~2)*cosh(b*x + a))*sinh(b*x + a))*log(-I*cosh(b*x + a) - I*sinh(b*x + a) +
1) + (-2*xI*d"2*cosh(b*x + a)~4 - 8*xI*d~2*cosh(b*x + a)*sinh(b*x + a)~3 - 2
*I*d"2*sinh(b*x + a)~4 - 4xI*d"2*cosh(b*x + a)~2 + (-12xIx*d"2*cosh(b*x + a)
"2 - 4xI*d"2)*sinh(b*x + a)~2 - 2%I*d"2 + (-8*I*d"2*cosh(b*x + a)~3 - 8*Ix*d
~2*cosh(b*x + a))*sinh(b*x + a))*polylog(3, I*cosh(b*x + a) + I*sinh(b*x +
a)) + (2%I*d"2*cosh(b*x + a)~4 + 8+I*d"2*cosh(b*x + a)*sinh(b*x + a)~3 + 2%
I*d"2*sinh(b*x + a)~4 + 4*xIxd"2*cosh(b*x + a)~2 + (12xI*d"2*cosh(b*x + a)~2
+ 4*%I*d"2)*sinh(b*x + a)~2 + 2%I*d"2 + (8*I*d"2*cosh(b*x + a)~3 + 8+xI*d~2%
cosh(b*x + a))*sinh(b*x + a))*polylog(3, -I*cosh(b*x + a) - I*sinh(b*x + a)
) = 2% (D72%d72%xX72 + bT2xcT2 - 2xbxckxd - 3% (b7T2xd72*x7T2 + bT2xcT2 + 2xb*cx*d
+ 2% (b7 2*cxd + b*d"2)*x)*cosh(b*x + a)~2 + 2x(b"2*c*d - b*d"2)*x)*sinh(b*x
+ a))/(b~3%cosh(b*x + a)~4 + 4xb~3*xcosh(b*x + a)*sinh(b*x + a)~3 + b~ 3%*sin
h(b*x + a)~4 + 2%b~3*cosh(b*x + a)~2 + b~3 + 2x(3%b~3*cosh(b*x + a)”2 + b~3
Yxsinh(b*x + a)”2 + 4*x(b~3*cosh(b*x + a)~3 + b~3*cosh(b*x + a))*sinh(bxx +

a))

Sympy [F] time = 0., size = 0, normalized size = 0.
f (c + dx)? sech® (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**2*sech(b*x+a)**3,x)

[Out] Integral((c + d*x)**2xsech(a + b*x)**3, x)
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Giac [F] time = 0., size = 0, normalized size = 0.

f (dx + c)2 sech (bx + a)3 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) "2*sech(b*x+a)~3,x, algorithm="giac")

[Out] integrate((d*x + c) 2*xsech(b*x + a)~3, x)
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3.38  [(c+dx)sech’(a + bx)dx

Optimal. Leaf size=102

ZdPOlyLOg (2, —i€a+bx) ldPOlyLOg (2, i€a+bx) dsech(u + bx) (C + dX) tan_l (€a+bx) (C + dx) tanh(g + bx)5
- + + + +
2b? 2b? 2h2 b 2b

[Out] ((c + d*x)*ArcTan[E~(a + b*x)])/b - ((I/2)*d*PolyLogl[2, (-I)*E~(a + b*x)])/
b~2 + ((I/2)*d*PolyLogl[2, I*E~(a + b*x)])/b~2 + (d*Sech[a + b*x])/(2¥b~2) +
((c + d*x)*Sech[a + bxx]*Tanh[a + b*x])/(2%Db)

Rubi [A] time = 0.0628146, antiderivative size = 102, normalized size of antiderivative

. . ber of rul
= 1., number of steps used = 6, number of rules used = 4, integrand size = 14, e o e

= 0.286, Rules used = {4185, 4180, 2279, 2391}

integrand size

idPolyLog (2, —ie”+bx) idPolyLog (2, ie”””‘) dsech(a + bx) (c+dx) tan™! (e”*bx) (c + dx) tanh(a + bx):
- + + + +
2b? 2b? 2b2 b 2b

Antiderivative was successfully verified.

[In] Int[(c + d*x)*Sech[a + b*x]~3,x]

[Out] ((c + d*x)*ArcTan[E~(a + b*x)])/b - ((I/2)*d*PolyLog[2, (-I)*E~(a + b*x)])/
b~2 + ((I/2)*d*PolyLog[2, I*E~(a + b*x)])/b~2 + (d*Sech[a + b*x])/(2¥b~2) +
((c + dxx)*Sech[a + bxx]*Tanh[a + b*x])/(2%Db)

Rule 4185

Int[(cscl(e_.) + (£_D)*x_)I*M_.))"(n_)*((c_.) + (d_.)*(x_)), x_Symbol] :>
-Simp[(b~2x(c + d*x)*Cot[e + f*xx]*(b*Cscle + f*x])~(n - 2))/(fx(n - 1)), x
] + (Dist[(b™2*x(n - 2))/(n - 1), Int[(c + d*x)*(b*Cscle + f*x])"(n - 2), x]
, x] - Simp[(b~2*xd*(b*Cscle + f*x])"(n - 2))/(f"2x(n - Dx*(n - 2)), x]) /;

FreeQ[{b, c, d, e, £}, x] && GtQ[n, 1] && NeQ[n, 2]

Rule 4180

Int[csc[(e_.) + Pix(k_.) + (Complex[0, fz_])*(f_.)*(x_)I1*((c_.) + (d_.)*(x_
))"(m_.), x_Symbol] :> Simp[(-2%(c + d*x) “m*ArcTanh[E~(-(Ixe) + fxfzxx)/E~(
Ixk*Pi)]) /(£xfz*I), x] + (-Dist[(d*m)/(f*fz*I), Int[(c + d*x)~(m - 1)*Logl[1l
- E7(-(Ixe) + fxfz*x)/E~(I*kxPi)], x], x] + Dist[(d*m)/(fxfz*xI), Int[(c +
d*x)~(m - 1)*Logl[l + E~(-(I*e) + fxfzxx)/E~(I*kxPi)], x], x]) /; FreeQ[{c,
d, e, £, fz}, x] &% IntegerQ[2xk] && IGtQ[m, O]

Rule 2279

Int[Logl(a_) + (b_.)*x((F_)"((e_.)*((c_.) + (d_.)*(x_))))"(n_.)], x_Symbol]
:> Dist[1/(d*e*n*Log[F]), Subst[Int[Logla + b*x]/x, x], x, (F (ex(c + d*x))
)°nl, x] /; FreeQ[{F, a, b, ¢, d, e, n}, x] & GtQ[a, O]

Rule 2391
Int[Logl(c_.)*((d_) + (e_.)*(x_)"(n_.))]1/(x_), x_Symbol] :> -Simp[PolyLogl[2

, —(cxexx"n)]/n, x] /; FreeQl{c, d, e, n}, x] && EqQlcxd, 1]

Rubi steps
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h h h
dsech(a + bx) . (c + dx)sech(a + bx) tanh(a + bx) + % f(c + dx)sech(a + bx) dx

3 _
f(c + dx)sech™(a + bx)dx = 2 b
_ (c+dx)tan™ (em) , dsech(@+bx) (c+dx)sech(a + bx) tanh(a + bx) _ (id) [ log
- b 2b2 2b
_ (c+dx) tan™" (ert)  dsech(a +bx) (e +dv)sech(a + bx) tanh(a + bx) _ (id) Subst
- b 2b2 2b
(C + dX) tan_l (€a+bx) ldLiz (—i€u+bx) ldle (i€a+bx) dsech(a + bx) (C + dx)sech\
= - + + +
b 202 2b2 202

Mathematica [A] time = 2.85816, size = 180, normalized size = 1.76

—id (PolyLog (2, —ie***) — PolyLog (2, ie**?*)) + bc tan™ (sinh(a + bx)) + be tanh(a + bx)sech(a + bx) — 1d(—2ia -7
yLog yLog 2

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)*Sech[a + b*x]~3,x]

[Out] (b*c*ArcTan[Sinh[a + b*x]] - (d*x((-2*I)*a + Pi - (2*I)*b*x)*(Log[l - I*E~(a
+ b*x)] - Logl[l + I*E~(a + b*x)]))/2 + (d*x((-2*I)*a + Pi)*Log[Cot [((2*I)*a

+ Pi + (2*%I)*bxx)/4]]1)/2 - Ixd*(PolyLog[2, (-I)*E~(a + b*x)] - PolyLogl[2,

I*E"(a + b*x)]) + bxd*x*Sech[a]*Sech[a + b*x] 2*Sinh[b*x] + d*Sechl[a + b*x]

*x(1 + b*xxTanh[a]) + b*c*Sech[a + b*x]*Tanh[a + b*x])/(2%b~2)

Maple [B] time = 0.053, size = 216, normalized size = 2.1

ebx+a (bdxe2 bx+2a 4 pee2bx+2a _ pdy 4 de2bx+2a _ op 4 d) carctan (ebx+a) %d In (1 + iebx+u) x éd In (1 + iebx+a)‘
+ —
b b b?

b2 (1 + e2bx+2 a)z

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)*sech(b*x+a)”3,x)

[Out] exp(bxx+a)* (b*d*x*exp (2*¥b*x+2%a)+b*cxexp (2xb*x+2%a) -b*d*x+d*exp (2*¥b*x+2%*a) -
c*xb+d) /b~2/ (1+exp (2xb*x+2%*a)) “2+1/b*c*arctan (exp (b*x+a))-1/2*%I/b*d*1n(1+Ix*e

xp (b*x+a) ) *x-1/2*%I/b~2*xd*1n (1+Ixexp (b*x+a))*a+1/2*%I/b*d*1n(1-I*xexp (b*x+a))*
x+1/2xI1/b"2xd*1n(1-I*exp (b*x+a))*a-1/2xI/b"2xd*dilog(1+I*exp (b*x+a))+1/2*I/
b~2*d*dilog(1-I*exp(bxx+a))-1/b~2*d*a*arctan (exp(b*x+a))

Maxima [F] time = 0., size = 0, normalized size = 0.

yelbx+a) J (arctan (e(‘bx_”)) e(-bx=a) _ o(-3bx-3a)
) x|-c

b b(Z p(-2bx-2a) 4 o(-4bx—4a)

(bxe(3 a) 4 oG “))3(3 bx) _ (bxe? — e%)et¥) f
8(

b2€(4bx+4 a) +2 b23(2 bx+2a) + b2 e(z bx+2a) +1

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*sech(b*x+a)~3,x, algorithm="maxima")
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[Out] d*x(((b*x*e~(3*a) + e~ (3*a))*e” (3*b*x) - (b*x*e”a - e”a)*e” (b*x))/(b~2*e” (4
b*x + 4%a) + 2xb7"2xe” (2%b*x + 2%a) + b72) + 8*xintegrate(1/8*x*xe”(b*x + a)/(

e” (2xb*x + 2%a) + 1), x)) - cx(arctan(e”(-b*xx - a))/b - (e (-b*x - a) - e (
-3*b*x - 3*a))/(b*x(2xe” (-2xbxx - 2%a) + e~ (-4*b*x - 4*a) + 1)))

Fricas [B] time = 2.52088, size = 3492, normalized size = 34.24

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*sech(b*x+a)~3,x, algorithm="fricas")

[Out] 1/2*(2*(b*d*x + bxc + d)*cosh(b*x + a)~3 + 6x(bxd*x + b*c + d)*cosh(b*x + a
Yxsinh(b*x + a)”2 + 2*x(bxd*x + bxc + d)*sinh(b*x + a)~3 - 2x(bxd*x + b*c -
d)*cosh(b*x + a) + (Ixd*xcosh(b*x + a)~4 + 4xIxd*xcosh(b*x + a)*sinh(b*x + a)
~3 + I*d*sinh(b*x + a)~4 + 2*Ixd*cosh(b*x + a)~2 + (6*xIxd*cosh(b*x + a)~2 +
2%I*d) *sinh(b*x + a)~2 + (4*I*d*cosh(b*x + a)~3 + 4xIxd*cosh(b*x + a))*sin
h(b*x + a) + I*d)*dilog(I*cosh(b*x + a) + I*sinh(b*x + a)) + (-Ixd*cosh(b*x
+ a)”4 - 4xIxd*xcosh(b*x + a)*sinh(b*x + a)~3 - Ixd*sinh(b*x + a)”4 - 2xIx*d
*cosh(b*x + a)”2 + (-6xIxd*xcosh(b*x + a)”2 - 2*xI*d)*sinh(b*x + a)~2 + (-4xI
xdxcosh(b*x + a)~3 - 4xIxd*cosh(b*x + a))*sinh(b*x + a) - I*d)*dilog(-I*cos
h(b*x + a) - I*sinh(b*x + a)) + ((Ixb*c - Ixaxd)*cosh(b*x + a)~4 + (4xIxbx*c
- 4*I*axd)*cosh(b*x + a)*sinh(b*x + a)~3 + (I*bxc - Ixa*d)*sinh(b*x + a)~4
+ (2xIxbxc — 2xIxa*xd)*cosh(b*x + a)~2 + ((6xIxb*xc - 6*I*a*d)*cosh(b*x + a)
2 + 2%I*bkxc - 2*xI*axd)*sinh(b*x + a)~2 + Ixbkxc - I*axd + ((4xIxb*c - 4*I*a
xd)*cosh(b*x + a)~3 + (4xIxb*c - 4xIxa*xd)*cosh(b*x + a))*sinh(b*x + a))*log
(cosh(b*x + a) + sinh(b*x + a) + I) + ((-I*b*c + I*axd)*cosh(b*x + a)”4 + (
-4xI*b*c + 4*xIxaxd)*cosh(b*x + a)*sinh(b*x + a)~3 + (-Ixbxc + I*ax*d)*sinh(b
*x + a)”4 + (-2xIxbxc + 2xIxa*xd)*cosh(b*x + a)~2 + ((-6xIxbxc + 6*I*a*d)*co
sh(b*x + a)”2 - 2xIxbxc + 2xIxa*xd)*sinh(b*x + a)~2 - Ixbxc + Ixaxd + ((-4xI
*b*xc + 4*xI*xaxd)*cosh(b*x + a)~3 + (-4*Ixb*c + 4*xI*xa*xd)*cosh(b*x + a))*sinh(
b*x + a))*log(cosh(b*x + a) + sinh(b*x + a) - I) + ((-I*bxd*x - I*axd)*cosh
(b*xx + a)~4 + (—4*xIxbxd*x - 4xIxaxd)*cosh(b*x + a)*sinh(b*x + a)~3 + (-I*b*
d*x - I*axd)*sinh(bxx + a)~4 - I*bkxd*x + (-2*xI*bxdxx - 2*I*ax*xd)*cosh(b*x +
a)”2 + (-2*xI*xbxd*x + (-6*xIxbxd*x - 6*I*a*d)*cosh(b*x + a)~2 - 2xI*a*d)*sinh
(b*x + a)”2 - Ikxaxd + ((-4*xIxbxd*x - 4*I*a*d)*cosh(b*x + a)~3 + (—-4*Ixb*d*x
- 4xI*xaxd)*cosh(b*x + a))*sinh(b*x + a))*log(I*cosh(bxx + a) + I*sinh(b*x
+ a) + 1) + ((I*bxdxx + I*a*d)*cosh(b*x + a)~4 + (4xIxb*xd*x + 4*I*a*xd)*cosh
(b*x + a)*sinh(b*x + a)~3 + (I*bxd*x + I*a*d)*sinh(b*x + a)~4 + Ixb*d*x + (
2+%Ixb*xd*x + 2*xI*axd)*cosh(bxx + a)~2 + (2*%I*bkxd*x + (6*xI*xbxdxx + 6*I*xax*xd)*c
osh(b*x + a)~2 + 2xI*axd)*sinh(b*x + a)~2 + I*xaxd + ((4*xIxbxd*x + 4*I*a*xd)*
cosh(b*x + a)~3 + (4*Ixbxdxx + 4*Ixaxd)*cosh(b*x + a))*sinh(b*x + a))*log(-
Ixcosh(b*x + a) - I*sinh(b*x + a) + 1) - 2% (b*d*x - 3*(b*d*x + b*c + d)*cos
h(b*x + a)~2 + b*c - d)*sinh(b*x + a))/(b"2*cosh(b*x + a)~4 + 4xb~2xcosh(b*
x + a)*sinh(b*x + a)”3 + b 2*sinh(b*x + a)~4 + 2xb~2*xcosh(b*x + a)”2 + 2*(3
*b"2xcosh(b*x + a)~2 + b~2)*sinh(b*x + a)”2 + b2 + 4*x(b"2xcosh(b*x + a)~3
+ b~ 2*cosh(b*x + a))*sinh(b*x + a))

Sympy [F] time = 0., size = 0, normalized size = 0.
f (c + dx) sech® (a + bx)dx

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((d*x+c)*sech(b*x+a)**3,x)

[Out] Integral((c + d*x)*sech(a + b*x)**3, x)

Giac [F] time = 0., size = 0, normalized size = 0.

f(dx + ¢) sech (bx + a)3 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*sech(b*x+a)~3,x, algorithm="giac")

[Out] integrate((d*x + c)*sech(b*x + a)~3, x)
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3
sech™ (a+bx
( )dx

339 |

c+dx
Optimal. Leaf size=18
h’(@a+b
Unintegrable (w x)
c+dx

[Out] Unintegrable[Sech[a + b*x]~3/(c + d*x), x]

Rubi [A] time = 0.0366865, antiderivative size = 0, normalized size of antiderivative =
number of rules

0., number of steps used = 0, number of rules used = 0, integrand size = 0, —————
integrand size

0., Rules used = {}
sech3(a + bx)
[redlag,

c+dx

Verification is Not applicable to the result.

[In] Int[Sech[a + b*x]~3/(c + d*x),x]

[Out] Defer[Int] [Sech[a + b*x]~3/(c + d*x), x]

Rubi steps

sech3(a + bx) sech3(a + bx)
f ———dx = f —dx
c+dx c+dx

Mathematica [F] time = 180.016, size = 0, normalized size = 0.

$Aborted

Verification is Not applicable to the result.

[In] Integrate[Sech[a + b*x]~3/(c + d*x),x]

[Out] $Aborted

Maple [A] time = 0.3, size = 0, normalized size = 0.

(sech (bx + a))®
= 7 i
dx+c¢

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sech(b*x+a) "3/ (d*x+c),x)

[Out] int(sech(b*x+a)~3/(d*x+c) ,x)
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Maxima [A] time = 0., size = 0, normalized size = 0.

(bdxe(3 9 + (be — d)e® ”))6(3 bx) _ (bdxe® + (be + d)e?)e®™)
b2d2x2 + 2 b%cdx + b2c? + (b2d2x26(4 2) + 2 b2cdxe®) + p2c2el4 “))6(4 bx) 4 2 (bzdzxze(z ) + 2 b2cdxe) + p2c2e2 ”))e(z b |

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)~3/(d*x+c),x, algorithm="maxima"

[Out] ((b*d*x*e~(3*a) + (bxc - d)*e”(3*a))*e” (3*bxx) - (b*d*x*e”a + (b*c + d)*e"a
Yke~ (b*xx))/(b™2%xd"2%x~2 + 2%b~2kckd*x + b~2%c”2 + (b~2%d"2%x"2%e” (4*a) + 2%

b~ 2xcxdxx*xe” (4*a) + b 2*xc”2*e” (4*a) ) *e” (4dxbxx) + 2% (b~ 2+xd"2*x"2*e” (2*a) + 2
*xb~2kckd*kxxe” (2%a) + bT2xcT2*e” (2*a) ) *e” (2xb*x)) + 8xintegrate(1/8*(b~2%d"2
*x"2%e"a + 2*b72*xckd*x*e"a + (b72%c”2 - 2%d72)*e"a)*e” (b*x)/(b"2%d"3*%x"3 +
3*kbT2%ckdT2%x "2 + 3*¥bT2xcT2*xd*x + bT2%c”3 + (b72*d"3*x”"3xe”(2*%a) + 3*b"2*cx*
d"2*x"2*%e” (2*%a) + 3*xb72*c”2xd*x*e” (2%a) + bT2xc"3*xe”(2xa))*e” (2%b*x)), X)

Fricas [A] time = 0., size = 0, normalized size = 0.

sech (bx + a)3 )
—_— X

int 1
integra ( s

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)~3/(d*x+c),x, algorithm="fricas")

[Out] integral(sech(b*x + a)~3/(d*x + c), x)

Sympy [A] time = 0., size = 0, normalized size = 0.

sech® (a + bx)
[retae,

c+dx
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)**3/(d*x+c),x)

[Out] Integral(sech(a + b*x)**3/(c + d*x), x)

Giac [A] time = 0., size = 0, normalized size = 0.

sech (bx + a)3
[,

dx +c¢
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)~3/(d*x+c),x, algorithm="giac")

[Out] integrate(sech(b*x + a)~3/(d*x + c), x)
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sech3(a+bx)
340  [=————dx

Optimal. Leaf size=18

sech3(a + bx) )
_—, X

Unmtegrable( (1 dn)?

[Out] Unintegrable[Sech[a + b*x]~3/(c + d*x)~2, x]

Rubi [A] time = 0.034078, antiderivative size = 0, normalized size of antiderivative =
number of rules

0., number of steps used = 0, number of rules used = 0, integrand size = 0, —————
integrand size

0., Rules used = {}

sech3(a + bx)
[reder i,

(c +dx)?

Verification is Not applicable to the result.

[In] Int[Sech[a + b*x]~3/(c + d*x)~2,x]

[Out] Defer[Int][Sechl[a + b*x]~3/(c + d*x)~2, x]

Rubi steps

sech3(a + bx) sech3(a + bx)
[redabn ,  fsediab,

(c + dx)? (c +dx)?

Mathematica [F] time = 180.015, size = 0, normalized size = 0.

$Aborted

Verification is Not applicable to the result.

[In] Integrate[Sech[a + b*x]~3/(c + d*x)~2,x]

[Out] $Aborted

Maple [A] time = 0.422, size = 0, normalized size = 0.

f (sech (bx + a))°
T ax

(dx + c)2
Verification of antiderivative is not currently implemented for this CAS.

[In] int(sech(b*x+a) 3/ (d*x+c)~2,x)

[Out] int(sech(b*x+a)”~3/(d*x+c)"2,x)
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Maxima [A] time = 0., size = 0, normalized size = 0.
(bdxe® + (be - 2d)e®D)eE) — (bdxe” + (be + 2 d)e?)e®)

b2d3x3 + 3 b%cd?x? + 3 b2c%dx + b2c3 + (b2d3x3e(4 2 + 3b2cd?x2e4m) + 3 h2c2dxed®) + p2c3el “))3(4 bx) 4 2 (b2d3x3e(2 a) 4

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)~3/(d*x+c)~2,x, algorithm="maxima")

[Out] ((bxd*x*e~(3*a) + (b*c - 2*d)*e”(3*a))*e” (3*xbxx) - (b*d*x*e”a + (b*c + 2xd)
xe"a)*e” (b*x))/(b™2xd"3*x"3 + 3*b72%c*d"2*x"2 + 3*b"2xcT2xd*x + b72%c”3 + (
b"2*d"3*x"3%e” (4*a) + 3*¥b " 2kckd"2xx"2*xe” (4*a) + 3*¥b72*c”2*d*x*e” (4*a) + b2
*c"3*e” (4*a)) *e” (4*xb*xx) + 2*x(b72%d"3*x"3*e” (2*a) + 3*xb"2xckxd"2*xx"2*e” (2*a)

+ 3%b72%c”2kd*x*e”(2%a) + bT2%c”3%e”(2%a))*e”(2xb*x)) + 8xintegrate(1/8*(b~
2xd"2xx"2%e"a + 2%b 2xckd¥xxke”a + (b72*c”2 - 6xd”2)*e"a)*e” (b*x)/(b"2*d 4*x

T4 + Axb"2*%c*xd"3*x"3 + 6xbT2%cT2x%d"2*x72 + 4*xbT2%c”T3xd*x + b72*c”4 + (b72xd
“4xx"4%e” (2%a) + 4xbT2xcxd"3*x"3*e” (2%a) + 6xbT2xcT2xd"2xx"2xe” (2%a) + 4*b”
2%c”3*xd*x*ke” (2*%a) + bT2xc"4xe” (2*a))*e” (2%b*x)), X)

Fricas [A] time = 0., size = 0, normalized size = 0.

sech (bx + a)3
,X
d2x2 + 2 cdx + 2

integral (

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)~3/(d*x+c)~2,x, algorithm="fricas")

[Out] integral(sech(b*x + a)~3/(d"2*x72 + 2%c*d*x + c~2), x)

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)**3/(d*x+c)**2,x)

[Out] Timed out

Giac [A] time = 0., size = 0, normalized size = 0.

sech (bx + a)3
[rechx e,

(dx + ¢)?
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)~3/(d*x+c)~2,x, algorithm="giac")

[Out] integrate(sech(b*x + a)~3/(d*x + c)”2, x)
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341  [(c+dx)>?cosh(a + bx) dx

Optimal. Leaf size=171

lf—a \/E c+dx a—lf \/E c+dx

5/2 v 5/2 v

15\/rd%e Erf( Vi ) 15y/rd*/%e" 7 Exfi ( Vi ) . 15d2+c + dx sinh(a + bx)  5d(c + dx)¥2 cosh(a + b
16472 16b7/2 4b3 2b?

[Out] (-5*dx(c + d*x)~(3/2)*Cosh[a + b*x])/(2¥b~2) + (16%d~(5/2)*E~(-a + (b*c)/d)
*Sqrt [Pi]*Erf [(Sqrt [bl*Sqrt[c + d*x])/Sqrt[d]])/(16xb~(7/2)) - (15xd~(5/2)*

E™(a - (b*c)/d)*Sqrt [Pi]*Erfi[(Sqrt[bl*Sqrtlc + d*x])/Sqrt[d]l])/(16%b~(7/2)

) + (15%d~2xSqrt[c + d*xx]*Sinh[a + bxx])/(4%b~3) + ((c + d*x)~(5/2)*Sinh[a

+ bxx]) /b

Rubi [A] time = 0.329771, antiderivative size = 171, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 8, number of rules used = 5, integrand size = 16, e o e =

integrand size
0.312, Rules used = {3296, 3308, 2180, 2204, 2205}

lf—a \/E c+dx a—lf \/E c+dx

5/2 v 5/2 v

15y/nd2e Erf( Vi ) 15y/md2e" @ Exrfi ( Vi ) s 15d2+c + dx sinh(a + bx)  5d(c + dx)¥2 cosh(a + b
16472 16b7/2 4b3 2b?

Antiderivative was successfully verified.

[In] Int[(c + d*xx)~(5/2)*Coshl[a + b*x],6x]

[Out] (-5*dx(c + d*x)~(3/2)*Coshl[a + b*x])/(2%b~2) + (16*%d~(5/2)*E~(-a + (b*c)/d)
*3qrt [Pi]*Erf [(Sqrt [bl*Sqrt[c + d*x])/Sqrtl[d]])/(16xb~(7/2)) - (15%d~(5/2)*

E”(a - (b*c)/d)*Sqrt [Pi]*Erfi[(Sqrt[bl*Sqrtlc + d*x])/Sqrt[d]l])/(16%b~(7/2)

) + (15%d~2*Sqrt[c + dxx]*Sinh[a + b*x])/(4*b~3) + ((c + dx*x)~(5/2)*Sinh[a

+ bxx]) /b

Rule 3296

Int[((c_.) + (d_)*(x_))"(m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> -Simp[
((c + d*x) "m*Cos[e + fx*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)"(m - 1)*Cos[
e + f*x], x], x] /; FreeQl{c, d, e, f}, x] && GtQ[m, O]

Rule 3308

Int[((c_.) + (d_)*(x_)) " (m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> Dist[I
/2, Int[(c + d*x) " m/E~(Ix(e + f*x)), x], x] - Dist[I/2, Int[(c + d*x) “m*E~(
Ix(e + f*x)), x], x] /; FreeQ[{c, d, e, f, m}, x]

Rule 2180

Int[(F)~((g_)*((e_.) + (£_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol] :
> Dist[2/d, Subst[Int[F~(gx(e - (cxf)/d) + (f*g*xx~2)/d), x], x, Sqrtlc + dx
x]], x] /; FreeQ[{F, c, d, e, f, g}, x] && !'$UseGamma === True

Rule 2204

Int[(F)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~ax*Sqr
t[Pi]*Erfi[(c + d*x)*Rt[b*Logl[F], 21]1)/(2*d*Rt[b*Logl[F], 21), x] /; FreeQ[{
F, a, b, ¢, d}, x] && PosQ[b]

Rule 2205
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Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F a*Sqr
t[Pi]*Erf [(c + d*x)*Rt[-(b*Log[F]1), 211)/(2*d*Rt[-(b*Log[Fl), 21), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rubi steps

(c +dx)*2sinh(a + bx)  (5d) [(c + dx)*? sinh(a + bx) dx

f (c + dx)®? cosh(a + bx) dx =

b 2b
_ 5d(c + dx)¥? cosh(a + bx) s (c + dx)>2 sinh(a + bx) . (15512) [ Ve +dxcosh(a + bx)
B 2p2 b 4p2
_ 5d(c + dx)¥? cosh(a + bx) s 15d%Vc + dx sinh(a + bx) s (c + dx)>2 sinh(a + bx) (j
T 202 43 b o

_ 5d(c + dx)¥? cosh(a + bx) s 15d%Vc + dx sinh(a + bx) s (c + dx)>2 sinh(a + bx) (j
- 202 43 b o

_ 5d(c+ dx)3? cosh(a + bx) s 15d%Vc + dx sinh(a + bx) s (c + dx)*? sinh(a + bx) s (

2b? 4p3 b
be be
5/2,-0+ 7 VbVe+dx s - NN
__5d(c+ dx)¥2 cosh(a + bx) N 1542~ \/nerf( 7 ) ) 15d5/2¢" \/T(erﬁ( 7

202 16b7/2 16b7/2

Mathematica [A] time = 0.0523993, size = 107, normalized size = 0.63

be 2bc
d3€_a_7 (62’1 [_ b(c+dx) Gamma (Z, _b(c+dx)) ted b(c+dx) Gamma (Z, b(c+dx)))
d 2 d d 2 d
2b4c + dx

Antiderivative was successfully verified.

[In] Integratel[(c + d*x)~(5/2)*Cosh[a + b*x],x]

[Out] -(d"3*E~(-a - (b*c)/d)*(E™(2*a)*Sqrt[-((bx(c + d*x))/d)I*Gammal[7/2, -((b*(c
+ d*x))/d)] + E7((2*bxc)/d)*Sqrt [(b*x(c + d*x))/d]*Gamma[7/2, (bx(c + d*x))
/d]1))/(2¥b~4xSqrt[c + d*x])

Maple [F] time = 0.046, size = 0, normalized size = 0.
5
f (dx + )2 cosh (bx + a) dx
Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)~(5/2)*cosh(b*x+a),x)

[Out] int((d*x+c)~(5/2)*cosh(b*x+a),x)

Maxima [B] time = 1.08342, size = 416, normalized size = 2.43

hc) ( bc)
a-— -
105 y/d4 erf[\/dx-*—c, [- g ]E( d/ 105md* erf[\/dx-*—c\/g]e ) 2
4/ b 4 |t
o s

112d

3l ) 3227 2l
8 (dx+c) 2 b3de 4 ) +28 (dx+c) 2 B2d2e\ 4 ) +70 (dx+c) 2 bd3e

7
32 (dx + ¢)2 cosh (bx + a) —
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~(5/2)*cosh(b*x+a),x, algorithm="maxima"

[Out] 1/112%(32x(d*x + c)~(7/2)*cosh(b*x + a) - (105xsqrt(pi)*d~4*erf (sqrt(d*x +

c)*sqrt(-b/d))*e~(a - b*c/d)/(b~4*sqrt(-b/d)) - 105*sqrt(pi)*d~4x*erf (sqrt(d
*x + c)*sqrt(b/d))*e”(-a + bxc/d) /(b 4xsqrt(b/d)) + 2x(8x(d*x + c)~(7/2)*b"
3xd*xe” (bxc/d) + 28x(d*x + c)~(5/2)*b~2xd"2*e” (bxc/d) + 70x(d*x + c)~(3/2)*b
xd~3*%e” (b*c/d) + 105*sqrt(d*x + c)*d~4*e” (bxc/d))*e”(-a - (d*x + c)*b/d) /b~
4 + 2%(8x(d*x + c)~(7/2)*b"3xd*e"a - 28*(d*x + c)~(5/2)*b"2*d"2*xe"a + 70x(d
*x + ¢c)7(3/2)*b*d"3*e”a - 106*sqrt(d*x + c)*d4*xe"a)*e” ((d*x + c)*b/d - b*c
/d)/b~4)*b/d)/d

Fricas [B] time = 2.12818, size = 1177, normalized size = 6.88

15 \/E(d3 cosh (bx + a) cosh (— bc;”d) — d3 cosh (bx + a) sinh (— bc;ad) + (d3 cosh (— bc;ud) — d®sinh (—

—ad .
T)) sinh (

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~(5/2)*cosh(b*x+a),x, algorithm="fricas")

[Out] 1/16%(15*sqrt(pi)*(d~3*cosh(b*x + a)*cosh(-(b*c - axd)/d) - d~3*cosh(b*x +

a)*sinh(-(b*c - a*xd)/d) + (d"3*cosh(-(b*c - a*d)/d) - d~3*sinh(-(b*c - ax*xd)
/d))*sinh(b*x + a))*sqrt(b/d)*erf (sqrt(d*x + c)*sqrt(b/d)) + 15*xsqrt(pi)=*(d
~3*cosh(b*x + a)*cosh(-(b*xc - a*d)/d) + d"3*cosh(b*x + a)*sinh(-(b*c - ax*xd)
/d) + (d"3*cosh(-(b*c - axd)/d) + d"3*sinh(-(b*c - a*d)/d))*sinh(b*x + a))*
sqrt (-b/d) *xerf (sqrt (d*x + c)*sqrt(-b/d)) - 2*x(4*b~3*d"2%x"2 + 4*b~3*%c™2 + 1
0*b~2%ckd + 15%b*d~2 - (4%b73*%d"2*x"2 + 4*b~3%c”2 — 10*b"2%c*d + 15%b*xd~2 +
2% (4xb~3*c*d - 5xb"2*%d"2)*x)*cosh(b*x + a)~2 - 2% (4xb~3*d"2%x"2 + 4*xb~3*c”
2 — 10*b72%cxd + 15*%b*d~2 + 2% (4*b~3xcxd - 5*¥b~2xd"2)*x)*cosh(b*x + a)*sinh
(bxx + a) - (4*b73*d"2*x"2 + 4*b~3%c”2 - 10%b~2%c*d + 15xb*d~2 + 2x(4%b~3*c
xd - B5xb72xd”2)*x)*sinh(b*x + a)”~2 + 2% (4xb~3*cxd + 5xb~2xd"2)*x) *sqrt (d*x
+ ¢))/(b"4*xcosh(b*x + a) + b~ 4*sinh(b*x + a))

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**(5/2)*cosh(b*x+a),x)

[Out] Timed out

Giac [A] time = 1.47911, size = 313, normalized size = 1.83

be—ad

be—ad _be—ad 5 3
wJﬁ%ﬁkﬂQ#ﬁ}(d) wwﬁ%ﬁtfﬁﬁi%(ti) 2@mmo%%4mwﬂﬂMABwaﬁy d

(dx+c)b—bc+ad

) 2 (4 (dx-
+

Vbdb? N_bdb3 13

16d
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~(5/2)*cosh(b*x+a),x, algorithm="giac")

[Out] -1/16%(16xsqrt(pi)*d~4*erf (-sqrt(b*xd)*sqrt(d*x + c)/d)*e”((b*xc - axd)/d)/(s
grt (b*d)*b~3) - 15*sqrt(pi)*d~4x*erf (-sqrt(-b*xd)*sqrt(d*x + c)/d)*e”(-(b*xc -
a*d)/d)/(sqrt (-b*d) *b~3) - 2x(4*(d*x + c)~(5/2)*b~2*xd - 10*(d*x + ¢)~(3/2)
*xb*d"2 + 1B6*%sqrt(d*x + c)*d"3)*e” (((d*x + c)*b - bxc + axd)/d)/b~3 + 2%x(4x*(

d*xx + ¢)7(5/2)*b"2xd + 10*(d*x + c)~(3/2)*b*d”"2 + 1b5*sqrt(d*x + c)*d~3)*e"(
-((d*x + c)*b - bxc + axd)/d)/b~3)/d
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342  [(c+dx)*?cosh(a + bx) dx

Optimal. Leaf size=146

ke, VbVe+dx a2 VbVe+dx

[~ 132 [~ 13/2

3\md¥2ed Erf( Vi ) 3\md¥2e" @ Exfi ( N ) 3dVc + dxcosh(a + bx)  (c + dx)¥?sinh(a + bx)
8b>/2 - 8b5/2 - 2b? * b

[Out] (-3*d*Sqrtlc + d*x]*Coshla + b*x])/(2%b~2) + (3*%d~(3/2)*E~(-a + (b*c)/d)*Sq
rt [Pi]*Erf [(Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]])/(8+%b~(5/2)) + (3xd~(3/2)*E~(a

- (b*c)/d)*Sqrt [Pil*Erfi[(Sqrt[b]l*Sqrtlc + d*x])/Sqrt[d]])/(8+b~(5/2)) + ((

c + d*x)~(3/2)*Sinh[a + b*x])/b

Rubi [A] time = 0.242839, antiderivative size = 146, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 7, number of rules used = 5, integrand size = 16, e -

integrand size
0.312, Rules used = {3296, 3307, 2180, 2204, 2205}

be_ VoVe+dx ok VoVe+dx
32,70 3/2 v
3y Erf( Vi ) 32" T Exfi ( Vi ) 3dVc + dxcosh(a + bx)  (c +dx)¥? sinh(a + bx)
+ - +

8b2 8b/2 2b? b

Antiderivative was successfully verified.

[In] Int[(c + d*x)~(3/2)*Cosh[a + b*x],x]

[Out] (-3*d*Sqrtlc + d*x]*Cosh[a + b*x])/(2%b~2) + (3*%d~(3/2)*E~(-a + (b*c)/d)*Sq
rt [Pi]*Erf [(Sqrt[bl*Sqrt[c + d*x])/Sqrt[d]])/(8+*b~(5/2)) + (3*d~(3/2)*E”(a

- (b*c)/d)*Sqrt [Pi]*Erfi[(Sqrt [b]l*Sqrt[c + d*x])/Sqrt[d]])/(8xb~(5/2)) + ((

c + d*xx)~(3/2)*Sinh[a + b*x])/b

Rule 3296

Int[((c_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> -Simp[
((c + d*x) "m*Cos[e + fxx])/f, x] + Dist[(d*m)/f, Int[(c + d*x)"(m - 1)*Cos|[
e + f*x], x], x] /; FreeQl{c, d, e, f}, x] && GtQ[m, O]

Rule 3307

Int[((c_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) "m/(E"(I*k*Pi)*E~(Ix(e + f*x))), x], x] - Distl[
I/2, Int[(c + d*x) m*xE~(Ixk*Pi)*E~(I*(e + f*x)), x], x] /; FreeQl{c, d, e,
f, m}, x] &% IntegerQ[2xk]

Rule 2180

Int[(F)~((g_)*((e_.) + (£_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol] :
> Dist[2/d, Subst[Int[F~(gx(e - (cxf)/d) + (f*g*x~2)/d), x], x, Sqrtlc + dx
x]11, x] /; FreeQ[{F, c, d, e, f, g}, x] && !$UseGamma === True

Rule 2204

Int[(F)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~axSqr
t[Pi]*Erfi[(c + dxx)*Rt[b*Logl[F], 21]1)/(2*d*Rt[b*Logl[F], 21), x] /; FreeQ[{
F, a, b, ¢, d}, x] && PosQ[b]

Rule 2205
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Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F a*Sqr
t[Pi]*Erf [(c + d*x)*Rt[-(b*Log[F]1), 211)/(2*d*Rt[-(b*Log[Fl), 21), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rubi steps

(c + dx)¥2 sinh(a + bx) _(3d) [ Ve + dxsinh(a + bx) dx

f (c + dx)32 cosh(a + bx) dx =

b 2b
) cosh(a+bx)
_ _ 3dVc + dx cosh(a + bx) N (c + dx)¥2 sinh(a + bx) s (3d ) J N dx
2b? b 4b?
2 e—i(ia+ibx) o ei(h
3d+c + dxcosh(a + bx)  (c + dx)¥?sinh(a + bx) (3d ) / i dx (3d ) J B
=- + + +
2b? b 8b? 8b?
(. ibc\ bx?
(3d) Subst el(m_F)_T dx, x,
_ 3dvc + dx cosh(a + bx) s (c + dx)32 sinh(a + bx) s /
B 2p2 b 4p2
—a be VbVe+dx a—E VbVe+dx
3/2,,-0+ v 3/2 v
3 3dVc + dx cosh(a + bx) 3d7%e "4 \/Eerf( Vi ) 3d7%e 4 \/Eerﬁ( Vi )
T 2b? * 815/2 + ]b5/2

Mathematica [A] time = 0.101172, size = 107, normalized size = 0.73

g d 277 d
dVe +dxe 7| - -

b(c+dx) b(c+dx)
d d

2b?

2be
be eZ”Gamma(g,—h(”dx)) €7Gamma(5 h(c+dx))]

Antiderivative was successfully verified.

[In] Integratel[(c + d*x)~(3/2)*Coshl[a + b*x],x]

[Out] (d*E~(-a - (b*c)/d)*Sqrtlc + d*x]*(-((E~(2*a)*Gamma[5/2, -((b*x(c + d*x))/d)
D /8qrt [-((bx(c + d*x))/d)]) - (E~((2%b*c)/d)*Gamma[5/2, (b*(c + dxx))/d])/
Sqrt [(bx(c + d*x))/d]))/(2%b~2)

Maple [F] time = 0.045, size = 0, normalized size = 0.
3
f(dx + ¢)2 cosh (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)~(3/2)*cosh(b*x+a),x)

[Out] int((d*x+c)~(3/2)*cosh(b*x+a),x)

Maxima [B] time = 1.08615, size = 362, normalized size = 2.48
5 (bc

bc bc
bc) ( bc) 5 (ke 3 (7 (7 (
a-— —a+— 2 d 2.\ d 3.\ d
15 \/d3 crf(\/dx+c\/fg]e( d/) 15md3 Cr((\/dx+c\/g)g 1) 2|4dxtc)2b2de )+10(dx+c)2bd e )+15 Vixred3e ) B
+ —_
3./ b
Py-a

3
3 [b b
P\ a

40d

5
16 (dx + c)2 cosh (bx + a) +
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~(3/2)*cosh(b*x+a),x, algorithm="maxima"

[Out] 1/40%(16*(d*x + c)~(5/2)*cosh(b*x + a) + (15*sqrt(pi)*d~3*erf (sqrt(d*x + c)
xsqrt(-b/d))*e”~(a - b*xc/d)/(b~3*sqrt(-b/d)) + 15*sqrt(pi)*d~3*erf (sqrt(d*x

+ c)*sqrt(b/d))*xe~(-a + bxc/d)/(b~3xsqrt(b/d)) - 2x(4x(d*x + ¢)~(5/2)*b"2xd

xe” (b*c/d) + 10*(d*x + c)~(3/2)*bxd"2*xe~(b*c/d) + 16*sqrt(d*x + c)*d~3*e” (b
xc/d))*e”(-a - (d*x + c)*b/d)/b~3 - 2%(4*x(d*x + c)”(5/2)*b"2*d*e"a - 10*(d*

x + ¢)7(3/2)*bxd"2xe"a + 16xsqrt(d*x + c)*d~3*e"a)*e” ((d*x + c)*b/d - b*c/d
)/b”3)*b/d)/d

Fricas [B] time = 2.16558, size = 892, normalized size = 6.11

bc—ad
d

3 \/E(dz cosh (bx + a) cosh (— ) — d? cosh (bx + a) sinh (— bc;ad) + (dz cosh (— bc;ad) — d?sinh (—bC?Tad)) sinh (¢

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~(3/2)*cosh(b*x+a),x, algorithm="fricas")

[Out] 1/8%(3*sqrt(pi)*(d~2xcosh(b*x + a)*cosh(-(b*c - a*d)/d) - d~"2*cosh(b*x + a)
xsinh(-(b*c - a*d)/d) + (d"2*cosh(-(b*c - axd)/d) - d"2*sinh(-(b*c - axd)/d
))*sinh(b*x + a))*sqrt(b/d)*erf(sqrt(d*x + c)*sqrt(b/d)) - 3*sqrt(pi)*(d~2%
cosh(b*x + a)*cosh(-(bxc - axd)/d) + d"2*cosh(b*x + a)*sinh(-(b*c - axd)/d)

+ (d72*cosh(-(b*c - axd)/d) + d"2*sinh(-(b*c - a*d)/d))*sinh(b*x + a))*sqr
t(-b/d)*erf (sqrt(d*x + c)*sqrt(-b/d)) - 2*%(2xb~2xd*x + 2*%b~2*c - (2*%b~2*d*x

+ 2%b72%c - 3%b*d)*cosh(b*x + a)72 - 2%x(2%b72%d*x + 2%b~2%c - 3xbxd)*cosh(

bxx + a)*sinh(b*x + a) - (2%b7"2xd*x + 2*b"2xc - 3%b*d)*sinh(b*x + a)~2 + 3%

bxd) *sqrt (d*x + c))/(b"3*cosh(b*x + a) + b~3*sinh(b*x + a))

Sympy [F] time = 0., size = 0, normalized size = 0.
3
f (c + dx)2 cosh (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**(3/2)*cosh(b*x+a),x)

[Out] Integral((c + d*x)**(3/2)*cosh(a + b*x), x)

Giac [A] time = 1.46597, size = 273, normalized size = 1.87

be—ad _bc—ad 3 (dx+c)b—be+ad 3
3/rd® erf(—M— jf”c)e( ) 3\ erf(—‘/IdT ”’“C)e( ) 2 (z (dx+¢)2bd—3 \/dx+cd2)e( ) 2 (2 (dx+¢) 2 bd+3 \/dx+cd2)1
+ - +
_ Vbdb? V=bdb? & &
8d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~(3/2)*cosh(b*x+a),x, algorithm="giac")
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[Out] -1/8%(3*sqrt(pi)*d~3*erf (-sqrt(b*d)*sqrt(d*x + c)/d)*e” ((b*xc - a*xd)/d)/(sqr
t(b*d)*b~2) + 3*sqrt(pi)*d~3*erf (-sqrt(-bxd)*sqrt(d*x + c)/d)*e”(-(b*c - ax
d)/d)/ (sqrt (-bxd)*b~2) - 2% (2% (d*x + c)~(3/2)*b*d - 3*sqrt(d*x + c)*d~2)*e”
(((d*x + c)*b - b*xc + axd)/d)/b~2 + 2x(2x(d*x + c)~(3/2)*b*d + 3*sqrt(d*x +
c)*xd~2)xe~ (- ((d*x + c)*b - b*xc + axd)/d)/b~2)/d
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343  [+c+dxcosh(a + bx)dx

Optimal. Leaf size=123

Vd Vd

X VbVe+dx P Vbvetdx
\/E\/ae d Erf( ) \/%\/Ee <Erfi ( ) V¢ + dx sinh(a + bx)
432 - 432 * b

[Out] (Sqrtl[d]*E~(-a + (bxc)/d)*Sqrt[Pi]*Erf [(Sqrt[b]l*Sqrtlc + d*x])/Sqrtld]l])/(4
*b~(3/2)) - (Sqrtldl*E~(a - (b*c)/d)*Sqrt[Pi]*Erfi[(Sqrt[bl*Sqrtlc + d*x])/
Sqrt[d]])/(4*b~(3/2)) + (Sqrtlc + d*x]*Sinh[a + b*x])/b

Rubi [A] time = 0.177666, antiderivative size = 123, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 6, number of rules used = 5, integrand size = 16, e .

integrand size
0.312, Rules used = {3296, 3308, 2180, 2204, 2205}

be_, VbVerdx b VbVe+dx
\/E\/E@d Erf( VE ) B \/E\/Ee dErﬁ( N7 ) N Vc + dxsinh(a + bx)

44372 4532 b

Antiderivative was successfully verified.

[In] Int[Sqrtlc + d*x]*Coshl[a + bxx],x]

[Out] (Sqrt[d]*E~(-a + (bxc)/d)*Sqrt[Pi]l*Erf [(Sqrt[bl*Sqrtl[c + dxx])/Sqrtl[d]])/(4
*b~(3/2)) - (Sqrt[d]*E~(a - (bx*c)/d)*Sqrt[Pi]*Erfi[(Sqrt[b]l*Sqrtlc + d*x])/
Sqrt[d]])/(4*b~(3/2)) + (Sqrtlc + d*x]*Sinh[a + b*x])/b

Rule 3296

Int[(C(c_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> -Simp[
((c + d*x)"m*Cos[e + fxx])/f, x] + Dist[(d*m)/f, Int[(c + d*x)"(m - 1)*Cos[
e + f*xx], x], x] /; FreeQ[{c, d, e, f}, x] && GtQ[m, O]

Rule 3308

Int[((c_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> Dist[I
/2, Int[(c + d*x) " m/E~(Ix(e + f*x)), x], x] - Dist[I/2, Int[(c + d*xx) m*xE"(
Ix(e + f*xx)), x1, x] /; FreeQl{c, d, e, f, m}, xI]

Rule 2180

Int[(F_)~((g_.)*((e_.) + (f_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol] :
> Dist[2/d, Subst[Int[F~(gx(e - (cxf)/d) + (f*g*xx~2)/d), x], x, Sqrtlc + dx
x]1, x] /; FreeQ[{F, c, d, e, f, g}, x] && !$UseGamma === True

Rule 2204

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~ax*Sqr
t[Pil*Erfi[(c + d*x)*Rt[b*Logl[F], 211)/(2*d*Rt[b*Logl[F], 21), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]

Rule 2205

Int[(F)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~axSqr
t[Pil*Erf [(c + d*x)*Rt[-(b*Logl[F]), 2]11)/(2*d*Rt[-(bxLoglF]l), 2]), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]
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Rubi steps

sinh(a+bx)
Vc + dxsinh(a + bx) d f Verdx dx

f\/c + dx cosh(a + bx) dx =

b 2b
—i(ia+ibx) el(za+sz)
_ Ne+dxsinh(a+by) df—— Verd dx d| ¢
b 4b 4b
Subst| [ i(i”‘%)‘% dx,x, Ve +dx| Subst| [ ()7
ubst| | e x,x, Vc + dx ubst| | e ;
_ Ve +dxsinh(a + bx) N
B b 2b 2b
—at VbVerdx bVe+dx
_ \/c—le ! ﬁerf( N ) \/c—le g \/_erﬁ( ) msmh(a + bx)
- 172 172 i b
Mathematica [A] time = 0.0920261, size = 105, normalized size = 0.85
be ez”Gamma(§ _blerdy) ) eZTZ;C Gamma(§ b(c+dx))
—g—— 27 d 27 d
Ve +dxe 7 \/W - —
d d
2b
Antiderivative was successfully verified.
[In] Integrate[Sqrt[c + d*x]*Cosh[a + bx*x],x]
[Out] (E"(-a - (bxc)/d)*Sqrtlc + d*x]*((E~(2*a)*Gamma[3/2, -((bx(c + dx*x))/d)]1)/S
qrt [-((b*x(c + dxx))/d)] - (E~((2%b*c)/d)*Gamma[3/2, (b*(c + dxx))/d])/Sqrtl
(bx(c + dx*x))/d]))/(2x%b)
Maple [F] time = 0.043, size = 0, normalized size = 0.
fcosh (bx + a) Vdx + cdx
Verification of antiderivative is not currently implemented for this CAS.
[In] int(cosh(b*x+a)x*(d*x+c)~(1/2),x)
[Out] int(cosh(b*x+a)*(d*x+c)~(1/2),x)
Maxima [B] time = 1.11679, size = 311, normalized size = 2.53
3\/7d2erf[\/m\/j] d 3\ﬁd2 erf[\/m\/g]g(iﬂ%) 2[2 (dx+c)%bde(%)+3 Mdze(l;c)]e(a (dx;C ) 2[2(dx+c)%
- i + 2 +
| e o
8 (dx + ¢)2 cosh (bx + a) - ]
124

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)*(d*x+c)~(1/2),x, algorithm="maxima")
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[Out] 1/12%(8*%(d*x + c)~(3/2)*cosh(b*x + a) - (3*sqrt(pi)*d~2*erf(sqrt(d*x + c)*s
qrt(-b/d))*e~(a - bxc/d)/(b~2*sqrt(-b/d)) - 3*sqrt(pi)*d~2*erf(sqrt(d*x + c
)*sqrt(b/d))*e”(-a + bxc/d)/(b"2xsqrt(b/d)) + 2*(2*(d*x + c)~(3/2)*bxd*e” (b

xc/d) + 3*sqrt(d*x + c)*xd"2*xe”(b*c/d))*e”(-a - (d*x + c)*b/d)/b~2 + 2x(2x(d

*x + ¢)7(3/2)*bxdxe”a - 3ksqrt(d*x + c)*xd"2xe"a)*e” ((d*x + c)*b/d - bxc/d)/
b~2)*b/d)/d

Fricas [B] time = 2.08264, size = 717, normalized size = 5.83

\/E(d cosh (bx + a) cosh (—bc%i) —d cosh (bx + a) sinh (—bcgad) + (d cosh (—bc%i) —dsinh (—l%ud)) sinh (bx + a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)*(d*x+c)~(1/2),x, algorithm="fricas")

[Out] 1/4*(sqrt(pi)=*(d*cosh(b*x + a)*cosh(-(b*c - a*d)/d) - d*cosh(b*x + a)*sinh(
—(b*xc - axd)/d) + (dxcosh(-(b*c - a*d)/d) - d*sinh(-(b*c - axd)/d))*sinh (bx
x + a))*sqrt(b/d)*erf (sqrt(d*x + c)*sqrt(b/d)) + sqrt(pi)*(d*cosh(bxx + a)*
cosh(-(b*c - a*d)/d) + d*cosh(b*x + a)*sinh(-(b*c - axd)/d) + (d*cosh(-(b*c

- axd)/d) + d*sinh(-(b*c - a*d)/d))*sinh(b*x + a))*sqrt(-b/d)*erf (sqrt(d*x

+ c)*sqrt(-b/d)) + 2x(b*cosh(b*x + a)~2 + 2*b*cosh(b*x + a)*sinh(b*x + a)

+ bxsinh(b*x + a)72 - b)*sqrt(d*x + c))/(b"2*cosh(b*x + a) + b~2*sinh(b*x +

a))

Sympy [F] time = 0., size = 0, normalized size = 0.

f\/c + dx cosh (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)* (d*x+c)**(1/2),x)

[Out] Integral(sqrt(c + d*x)*cosh(a + b*x), x)

Giac [A] time = 1.44222, size = 228, normalized size = 1.85

be—ad be—ad
ﬁdz erf(— Vhdvdx+c )e( 7cda ) ﬁdz erf(— V=bddx+c )6(7 Cda ) (dx+c)b—bc+ad B (dx+c)b—bc+ﬂd>

d d B 2\/dx+cde( d ) + 2\/dx+cde( d
vbdb v=bdb b b
4d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)*(d*x+c)~(1/2),x, algorithm="giac")

[Out] -1/4x*(sqrt(pi)*d~2*xerf (-sqrt(b*d)*sqrt(d*x + c)/d)*e” ((b*xc - ax*d)/d)/(sqrt(
b*d) *b) - sqrt(pi)*d~2*erf (-sqrt(-b*xd)*sqrt(d*x + c)/d)*e”(-(b*c - axd)/d)/
(sqrt(-b*d)*b) - 2*sqrt(d*x + c)*d*e”(((d*x + c)*b - b*c + a*xd)/d)/b + 2xsq
rt(d*x + c)*d*e”(-((d*x + c)*b - b*c + axd)/d)/b)/d
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cosh(a+bx)
3.44 ‘f.__:Z§iE§?_-Cik:

Optimal. Leaf size=104

s e

NNd | ovba

[Out] (E~(-a + (b*c)/d)*Sqrt[Pi]*Erf [(Sqrt[bl*Sqrtlc + dxx])/Sqrt[d]])/(2*Sqrt [b]
xSqrt[d]) + (E”(a - (b*c)/d)*Sqrt[Pi]*Erfi[(Sqrt[b]l*Sqrt[c + d*x])/Sqrt[d]]
)/ (2%Sqrt [b] *Sqrt [d])

Rubi [A] time = 0.129774, antiderivative size = 104, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 5, number of rules used = 4, integrand size = 16, e

0.25, Rules used = {3307, 2180, 2204, 2205}

el S

N Y

integrand size

Antiderivative was successfully verified.

[In] Int[Cosh[a + b*x]/Sqrtlc + d=*x],x]

[Out] (E~(-a + (bxc)/d)*Sqrt[Pi]*Erf [(Sqrt[bl*Sqrt[c + d*x])/Sqrt[d]l])/(2xSqrt [b]
xSqrt[d]) + (E"(a - (b*c)/d)*Sqrt[Pi]*Erfi[(Sqrt[b]l*Sqrt[c + d*x])/Sqrt[d]]
)/ (2%Sqrt [b] *Sqrt [d])

Rule 3307

Int[((c_.) + (d_)*(x_))"(m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) "m/(E~(I*k*Pi)*E~(Ix(e + f*x))), x], x] - Distl[
1/2, Int[(c + d*x) m*E~(Ixk*Pi)*E~(I*(e + f*x)), x], x] /; FreeQ[{c, d, e,
f, m}, x] && IntegerQ[2xk]

Rule 2180

Int[(F_)~((g_.)*((e_.) + (£_.)*(x_)))/Sqrt[(c_.) + (d_.)*(x_)], x_Symbol] :
> Dist[2/d, Subst[Int[F~(gx(e - (cxf)/d) + (f*g*xx~2)/d), x], x, Sqrtlc + dx
x]]1, x] /; FreeQ[{F, c, d, e, f, g}, x] && !'$UseGamma === True

Rule 2204

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F a*Sqr
t[Pi]*Erfi[(c + d*x)*Rt[b*xLog[F], 2]1])/(2*d*Rt[b*Logl[F], 2]), x] /; FreeQ[{
F, a, b, ¢, d}, x] && PosQ[b]

Rule 2205

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F a*Sqr
t [Pil*Erf[(c + d*x)*Rt[-(b*Log[F]), 211)/(2*d*Rt [-(b*Log[F]), 2]), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rubi steps
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cosh(a + bx) 1 p e-iliatibx) 1 o pllia+ib)

—— L dx == | ——dx+ -
Ve +dx 2 Ve +dx 2J Ae+dx
. ibc ) a2 ibc )+ b2

Subst (f ei(m_7 7 dx,x, Ve + dx) Subst (f e_i(m_7 4 dx,x, Ve + dx

= +

dx

d d
[H% merf ( \/Z\/\/‘;W) ea_% \rerfi (%?)

NNd ovbva

Mathematica [A] time = 0.0428036, size = 105, normalized size = 1.01

be 2bc
—a—= b(c+dx 1 b(c+dx = [b(c+dx 1 b(c+dx
e (62”,/—¥Gamma(5,— ( - ))—ed %Gamma(i, (d )))

2bVc + dx

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x]/Sqrtlc + d*x],x]

[Out] (E"(-a - (bxc)/d)*(E~(2*a)*Sqrt[-((b*(c + d*x))/d)]*Gamma[1/2, -((bx(c + dx
x))/d)] - ET((2xbxc)/d)*Sqrt [(bx(c + d*x))/d]*Gamma[1/2, (b*x(c + d*x))/d]))
/ (2xb*Sqrt [c + dxx])

Maple [F] time = 0.046, size = 0, normalized size = 0.

dx

1
fcosh (bx + a)
Vdx +c

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(bx*x+a)/(d*x+c)~(1/2),x)

[Out] int(cosh(b*x+a)/(d*x+c)”~(1/2),x)

Maxima [B] time = 1.0842, size = 243, normalized size = 2.34

be

be
— [0\ |7 — o) -7 (dx+o)b be  (dx+db  be
ﬁde”[ e _3]9( )+‘/Ederf{ d"”‘/;)e( )_zmde(“ a d)_zmde( -5 \
b b b b
by[-= byl
d d
4vVdx + ccosh (bx + a) + y
2d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c)~(1/2),x, algorithm="maxima")

[Out] 1/2*(4*sqrt(d*x + c)*cosh(b*x + a) + (sqrt(pi)*d*erf(sqrt(d*x + c)*sqrt(-b/
d))*e”~(a - b*xc/d)/(bxsqrt(-b/d)) + sqrt(pi)*d*erf (sqrt(d*x + c)*sqrt(b/d))*
e”(-a + bxc/d)/(b*sqrt(b/d)) - 2*sqrt(d*x + c)*d*e”(a + (d*x + c)*b/d - b*c
/d)/b - 2%sqrt(d*x + c)*d*e”(-a - (d*x + c)*b/d + bxc/d)/b)*b/d)/d
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Fricas [A] time = 2.0964, size = 271, normalized size = 2.61

ﬁ\/g (cosh (— bc;ad) —sinh (— bc;ad)) erf (W\/g) - \/E\/jg (cosh (— bc;ad) + sinh (— bc;a

2b

et (V= ey

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c)~(1/2),x, algorithm="fricas")

[Out] 1/2*(sqrt(pi)*sqrt(b/d)*(cosh(-(b*c - a*d)/d) - sinh(-(b*c - a*d)/d))*erf(s
grt(d*x + c)*sqrt(b/d)) - sqrt(pi)*sqrt(-b/d)*(cosh(-(b*c - a*xd)/d) + sinh(
-(bxc - axd)/d))*erf(sqrt(d*x + c)*sqrt(-b/d)))/b

Sympy [F] time = 0., size = 0, normalized size = 0.

f cosh (a + bx)
dx
Ve +dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c)**(1/2),x)

[Out] Integral(cosh(a + b*x)/sqrt(c + d*x), x)

Giac [A] time = 1.39583, size = 123, normalized size = 1.18

\/_derf( ‘Fm)( ) \/_derf( rm)( d)

Vb i NET

2d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c)~(1/2),x, algorithm="giac")

[Out] -1/2x(sqrt(pi)*d*erf (-sqrt(b*d)*sqrt(d*x + c)/d)*e”((b*c - axd)/d)/sqrt(b*xd
) + sqrt(pi)*d*erf (-sqrt(-b*d)*sqrt(d*x + c)/d)*e”(-(b*c - a*d)/d)/sqrt(-b*
d))/d
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3.45 fcosh(a+bx) dx

(c+dx)3/2

Optimal. Leaf size=119

v Vi
E 77 e+ dx

[Out] (-2*Cosh[a + bxx])/(d*Sqrtl[c + d*x]) - (Sqrt[b]l*E~(-a + (b*c)/d)*Sqrt[Pi]*E
rf [(Sqrt [bl*Sqrt[c + d*x])/Sqrtld]l])/d~(3/2) + (Sqrt[bl*E~(a - (b*c)/d)*Sqr
t [Pi]*Erfi[(Sqrt[b]*Sqrt[c + d*x])/Sqrt[d]])/d~(3/2)

% g o VbVcrdx a2 Voverdx
_\/E\/Eed Erf( ) . Vrvbe' 7 Exfi (—) _ 2cosh(a + bx)

Rubi [A] time = 0.1827, antiderivative size = 119, normalized size of antiderivative =
number of rules

1., number of steps used = 6, number of rules used = 5, integrand size = 16,
0.312, Rules used = {3297, 3308, 2180, 2204, 2205}
b—c—a \/E\/c+dx a—E \/E\/c+dx
Vrvbe s Erf( Vi ) N VrVbe' 7 Exfi (T) 2 cosh(a + bx)
77 7 Vet dx

Antiderivative was successfully verified.

integrand size

[In] Int[Cosh[a + bx*x]/(c + d*xx)~(3/2),x]

[Out] (-2*Cosh[a + bxx])/(d*Sqrt[c + d*x]) - (Sqrt[b]l*E~(-a + (b*c)/d)*Sqrt[Pi]*E
rf [(Sqrt [bl*Sqrt[c + d*x])/Sqrtld]l])/d~(3/2) + (Sqrt[bl*E~(a - (b*c)/d)*Sqr
t [Pi]*Erfi [(Sqrt [b]1*Sqrt[c + d*x])/Sqrtl[d]])/d~(3/2)

Rule 3297

Int[(C(c_.) + (d_.)*(x_)) " (m_)*sinl(e_.) + (£f_.)*(x_)], x_Symbol] :> Simp[((
c + d*xx)"(m + 1)*Sin[e + f*x])/(d*x(m + 1)), x] - Dist[f/(dx(m + 1)), Int[(c
+ d*x)"(m + 1)*Cos[e + f*x], x], x] /; FreeQl{c, d, e, £}, x] && LtQ[m, -1
]

Rule 3308

Int[((c_.) + (@_)*x_))"(m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol]l :> Dist[I
/2, Int[(c + d*x)"m/E"(Ix(e + f*x)), x], x] - Dist[I/2, Int[(c + d*xx) m*xE"(
Ix(e + f*x)), x], x] /; FreeQ[{c, 4, e, f, m}, x]

Rule 2180

Int[(F)~((g_)*((e_.) + (£_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol] :
> Dist[2/d, Subst[Int[F~(g*x(e - (cxf)/d) + (f*g*xx~2)/d), x], x, Sqrtlc + dx
x]]1, x] /; FreeQ[{F, c, d, e, f, g}, x] && !'$UseGamma === True

Rule 2204

Int[(F)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~axSqr
t[Pi]*Erfi[(c + d*x)*Rt[b*Log[F], 2]1)/(2*d*Rt[bxLogl[F], 21), x] /; FreeQ[{
F, a, b, ¢, d}, x] && PosQ[b]

Rule 2205

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F a*Sqr
t[Pi]l*Erf [(c + d*x)*Rt[-(b*Logl[F]), 2]1]1)/(2*d*Rt [-(b*Log[F]), 2]), x] /; Fr



eeQ[{F, a, b, c,

Rubi steps

cosh(a + bx)
(c + dx)32

2 cosh(a + bx) _

Mathematica [A]

be
- b(c+d
e (62’Z . —%Gamma

d}, x] && NegQ[b]

smh(a+bx)

2 cosh(a + bx) (2b) f dx
dVc+dx d
—z(m+sz) z(m+zhr)
2 cosh(a + bx) f m f m
dVc+dx d d
z'(z'a—“’—c)—ﬁ
(2b) Subst f e\ 4/ 4 dx x,

+
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Ve + dx) (2b) Subst [f e_i(m_%)Jr_

bx2
4 dx, x,

dvc + dx

dZ

—a+E \/EVc+dx
2 cosh(a + bx) B Ve " \/Eerf( Vi

) \/Ee“_% \rerfi (

+

Vbve+dx
Vd

)

dvc + dx

d43/2

A43/2

time = 0.350113, size = 118, normalized size = 0.99

1 b(c+dx)
27 d

) - b(c;dx)G mma (; b (2 N x)) _ b (ez(a+bx) + 1))

dvc +dx

Antiderivative was successfully verified.

[In] Integratel[Cosh[a + b*x]/(c + d*x)~(3/2),x]

dZ

[Out] (-((1 + E~(2%(a + b*x)))/E~(b*x)) + E~((b*c)/d)*Sqrt[(b*(c + d*x))/d]*Gamma

[1/2, bx(c/d + x)] + E7(2%a - (bxc)/d)*Sqrt[-((b*x(c + d*x))/d)]*Gamma[1/2,
-((b*x(c + d*x))/d)])/(d*E"a*Sqrt[c + d*x])

Maple [F]

Verification of antiderivative is not currently implemented for this CAS.

time = 0.044, size = 0, normalized size = 0.

3
fcosh (bx +a) (dx +c) 2 dx

[In] int(cosh(bx*x+a)/(d*x+c)~(3/2),x)

[Out] int(cosh(b*x+a)/(d*x+c)~(3/2),x)

Maxima [A]

\Fner({m\/g}:(ai%)

N

S

time = 1.0513, size = 140, normalized size = 1.18

ﬁetw\/g](%) b

2 cosh(bx+a)

Vdx+c

d

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(cosh(b*x+a)/(d*x+c)~(3/2),x, algorithm="maxima")

[Out] ((sqrt(pi)=*erf(sqrt(d*x + c)*sqrt(-b/d))*e”(a - b*c/d)/sqrt(-b/d) - sqrt(pi
)*xerf (sqrt(d*x + c)*sqrt(b/d))*e~(-a + b*c/d)/sqrt(b/d))*b/d - 2*cosh(bxx +
a)/sqrt(d*x + c))/d

Fricas [B] time = 2.10143, size = 815, normalized size = 6.85

\/ﬁ((dx + ¢) cosh (bx + a) cosh (— bc;ad) — (dx + ¢) cosh (bx + a) sinh (—%) + ((dx + ¢) cosh (— bc;ad

)—(dx+c)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c)~(3/2),x, algorithm="fricas")

[Out] -(sqrt(pi)*((d*x + c)x*cosh(b*x + a)*cosh(-(bxc - a*d)/d) - (d*x + c)*cosh(b
*x + a)*sinh(-(b*c - a*xd)/d) + ((d*x + c)*cosh(-(b*c - a*xd)/d) - (d*x + c)*
sinh(-(b*c - a*xd)/d))*sinh(b*x + a))*sqrt(b/d)*erf(sqrt(d*x + c)*sqrt(b/d))

+ sqrt(pi)*((d*x + c)*cosh(b*x + a)*cosh(-(bxc - axd)/d) + (d*x + c)*cosh(

b*x + a)*sinh(-(b*c - a*d)/d) + ((d*x + c)*cosh(-(bxc - axd)/d) + (d*x + c)
xsinh (- (b*c - ax*d)/d))*sinh(b*x + a))*sqrt(-b/d)*erf(sqrt(d*x + c)*sqrt(-b/

d)) + sqrt(d*x + c)*(cosh(b*xx + a)~2 + 2*cosh(b*x + a)*sinh(b*x + a) + sinh

(bxx + a)”2 + 1))/((d"2%x + c*d)*cosh(b*x + a) + (d72*x + cxd)*sinh(b*x + a

)

Sympy [F] time = 0., size = 0, normalized size = 0.

f cosh (a + bx) i

3
(c +dx)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c)**(3/2),x)

[Out] Integral(cosh(a + b*x)/(c + d*x)*x(3/2), x)

Giac [F] time = 0., size = 0, normalized size = 0.

cosh (bx + a)
[ohtno,

3
(dx +0)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c)~(3/2),x, algorithm="giac")

[Out] integrate(cosh(b*x + a)/(d*x + c¢)~(3/2), x)
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3.46 [ gy

(c+dx)>/2

Optimal. Leaf size=149

be_ Vbverdx _be VbVe+dx
3/2 3/2 4 i bl
2+/nb¥?ed Erf( 7 ) . 2\/rb¥%e" Erﬁ( N7 ) _ 4bsinh(a +bx)  2cosh(a + bx)

3d52 3452 32V +de | 3d(c+dx)2

[Out] (-2*Cosh[a + bxx])/(3xd*(c + d*x)~(3/2)) + (2*b~(3/2)*E~(-a + (b*c)/d)*Sqrt
[Pi]*Erf [(Sqrt [bl*Sqrt[c + d*x])/Sqrt[d]])/(3*d~(5/2)) + (2%b~(3/2)*E~(a -
(bxc)/d)*Sqrt [Pi]*Erfi[(Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]])/(3*d~(5/2)) - (4*b
xSinh[a + b*x])/(3*d"2xSqrt[c + d*x])

Rubi [A] time = 0.248108, antiderivative size = 149, normalized size of antiderivative

. . ber of rul
1., number of steps used = 7, number of rules used = 5, integrand size = 16, e e -

integrand size
0.312, Rules used = {3297, 3307, 2180, 2204, 2205}

b—c—a \/E\/chdx g—E \/E\/c+dx
3/2 3/2 A el
24/mb e Erf( Vi ) N 2+/mb¥2e"d Erfi ( Vi ) 4bsinh(a + bx)  2cosh(a + bx)

3502 352 3P et de | 3dc+dx)n2

Antiderivative was successfully verified.

[In] Int[Cosh[a + b*x]/(c + d*xx)~(5/2),x]

[Out] (-2xCoshl[a + b*x])/(3xd*(c + d*x)~(3/2)) + (2xb~(3/2)*E~(-a + (bxc)/d)*Sqrt
[Pi]*Erf [(Sqrt [b]l*Sqrt[c + dxx])/Sqrt[d]])/(3*d~(5/2)) + (2*b~(3/2)*E”~(a -
(b*c)/d)*Sqrt [Pi]*Erfi[(Sqrt[b]l*Sqrt[c + d*x])/Sqrt[d]])/(3xd~(5/2)) - (4*b
*Sinh[a + b*x])/(3xd"2*Sqrt[c + d*x])

Rule 3297

Int[((c_.) + (d_)*(x_)) " (m_)*sinf[(e_.) + (f_.)*(x_)], x_Symbol] :> Simp[((
c + d*x)"(m + 1)*Sinf[e + f*x])/(d*(m + 1)), x] - Dist[f/(d*(m + 1)), Int[(c
+ d*x)~(m + 1)*Cos[e + fxx], x], x] /; FreeQ[{c, d, e, £}, x] && LtQ[m, -1
]

Rule 3307

Int[((c_.) + (@_)*(x_))"(m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) "m/(E-(I*k*Pi)*E~(I*(e + f*x))), x], x] - Distl[
I/2, Int[(c + d*x) m*E~(Ixk*Pi)*E~(I*(e + f*x)), x], x] /; FreeQl{c, 4, e,
f, m}, x] &% IntegerQ[2xk]

Rule 2180

Int[(F_)~((g_.)*((e_.) + (f_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol] :
> Dist[2/d, Subst[Int[F~(gx(e - (cxf)/d) + (f*g*xx~2)/d), x], x, Sqrtlc + dx
x]], x] /; FreeQ[{F, c, d, e, f, g}, x] && !'$UseGamma === True

Rule 2204

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~a*Sqr
t[Pil*Erfi[(c + d*x)*Rt[bxLogl[F], 211)/(2*d*Rt[b*Logl[F], 21), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]



201

Rule 2205

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~ax*Sqr
t[Pil*Erf [(c + d*x)*Rt[-(b*Logl[F]), 211)/(2*d*Rt[-(bxLoglFl), 21), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rubi steps
sinh(a+bx)
cosh(a + bx) 2 cosh(a + bx) N (2b) f (c+dx)?2 dx
—_— dx = -
(c + dx)52 3d(c + dx)3? 3d
2 cosh(a+bx)
_ 2cosh(a +bx) 4bsinh(a + bx) N (4b ) f Verdx dx
~ 3d(c +dx)3? 3d2vc + dx 342
2 e—i(in+ibx) 2 ei(ia+ibx)
_ _2cosh(a+by) _dbsinha+bx) | (20) [ ol (20) =
© 3d(c + dx)32 382/ + dx 342 342
(. ibc\ bx?
(4b2) Subst f el(m_F)_T dx, x, Ve + dx (4b2) Sub:
_ 2cosh(a +bx) 4bsinh(a + bx) N N
 3d(c +dx)¥? 3d%Vc + dx 33
be be
3/ —a+— Vbve+dx 30 a-— VbVetdx
_ ZCosh(a+bx)+2b/e dx/ﬁerf( N7 ) +2b/e d\/Eerﬁ( Vi 4bsinh(a + b
T 3d(c + dx)3R 3d52 342 3d2Vc + dx

Mathematica [A] time = 0.708778, size = 150, normalized size = 1.01

be 3/2 c 3/2
et (—ZdeZ”_F (——b(czdx)) Gamma (%, ——b(czdx)) —e (Zdeb(ﬁ“‘) (—b(C;dX)) Gamma (%, b (2 + x)) +2b (ez(a+bX) _

3d2(c + dx)3/2

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x]/(c + d*x)~(5/2),x]

[Out] (-((d*x(1 + ET(2x(a + b*x))) + 2*b*x(-1 + E~(2*x(a + b*x)))*(c + d*x) + 2*xd*E”
(bx(c/d + x))*((bx(c + d*x))/d)~(3/2)*Gamma[1/2, b*x(c/d + x)])/E~(b*x)) - 2

*xd*¥E” (2%xa - (b*xc)/d)*(-((bx(c + d*x))/d))~(3/2)*Gamma[1/2, -((bx(c + d*x))/
d)]1)/(3*d"2+«E"ax(c + d*x)~(3/2))

Maple [F] time = 0.043, size = 0, normalized size = 0.

5
fcosh (bx +a) (dx +c) 2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*x+a)/(d*x+c)~(5/2),x)

[Out] int(cosh(b*x+a)/(d*x+c)”(5/2),x)
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Maxima [A] time = 1.20593, size = 155, normalized size = 1.04

J@EEE(”*%)<AK%3% VCQEEE@*%)_A_QQEE
¢ r(z'd) 7 ¢ F(z’ d)b

Vdx+c Vdx+c

2 cosh(bx+a)

d 3
(dx+c)2
3d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c)~(5/2),x, algorithm="maxima"

[Out] 1/3*%((sqrt((d*x + c)*b/d)*e~(-a + b*xc/d)*gamma(-1/2, (d*x + c)*b/d)/sqrt(d*
X + ¢c) - sqrt(-(d*x + c)*b/d)*e”(a - bxc/d)*gamma(-1/2, -(d*x + c)*b/d)/sqr
t(d*x + c))*b/d - 2*cosh(b*x + a)/(d*x + ¢)~(3/2))/d

Fricas [B] time = 2.15731, size = 1224, normalized size = 8.21

bc—ad
d

2 \/E((bdzxz + 2 bedx + bcz) cosh (bx + a) cosh (— ) - (bd2x2 + 2 bedx + bcz) cosh (bx + a) sinh (—bc;ad

) + ( (b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c)~(5/2),x, algorithm="fricas")

[Out] 1/3*(2*sqrt(pi)*((b*d~2*x"2 + 2xb*ckd*x + b*c~2)*cosh(b*x + a)*cosh(-(b*c -
axd)/d) - (b*xd"2*x"2 + 2xb*xc*d*x + b*c”2)*cosh(b*x + a)*sinh(-(b*c - ax*xd)/
d) + ((bxd™2*x"2 + 2%b*c*d*x + b*c~2)*cosh(-(bxc - a*d)/d) - (b*d™2*x"2 + 2
xb*ckxd*x + b*c”2)*sinh(-(b*c - ax*d)/d))*sinh(b*x + a))*sqrt(b/d)*erf(sqrt(d
*x + c)*xsqrt(b/d)) - 2*sqrt(pi)*((b*d~2%x"2 + 2%bxc*d*x + bxc~2)*cosh(b*x +
a)*cosh(-(bxc - a*xd)/d) + (b*d"2*x"2 + 2*b*ckd*x + b*xc~2)*cosh(b*x + a)*si
nh(-(b*xc - a*d)/d) + ((b*d"2*x"2 + 2*b*cxd*x + b*c”2)*cosh(-(b*c - a*xd)/d)
+ (b*d~2*x"2 + 2xbkxc*d*x + b*c”2)*sinh(-(b*c - axd)/d))*sinh(b*x + a))*sqrt
(-b/d)*erf (sqrt(d*x + c)*sqrt(-b/d)) + (2xbxdxx - (2*b*d*x + 2%b*c + d)*cos
h(b*x + a)~2 - 2% (2*bxd*x + 2%b*c + d)*cosh(b*x + a)*sinh(b*x + a) - (2*b*xd
*xx + 2%b*c + d)*sinh(b*x + a)~2 + 2%b*xc - d)*sqrt(d*x + c))/((d74*x"2 + 2%c
*d"3*x + c”2xd"2)*cosh(b*x + a) + (d74*x"2 + 2*c*d"3*x + c~2*xd"2)*sinh (b*x
+ a))

Sympy [F] time = 0., size = 0, normalized size = 0.

f cosh (a + bx) i

5
(c +dx)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c)**(5/2),x%)

[Out] Integral(cosh(a + b*x)/(c + d*x)**(5/2), x)
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Giac [F] time = 0., size = 0, normalized size = 0.

f cosh (bx + a) i

5
(dx + )2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c)~(5/2),x, algorithm="giac")

[Out] integrate(cosh(b*x + a)/(d*x + c)~(5/2), x)
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3.47 [ gy

(c+dx)7/2

Optimal. Leaf size=174

by (Voverdx ot Voedx

512 =152 Vbve+dx

Aymb>%ed Erf( Vi ) .\ Aynbte 4 Erﬁ( Vi ) 8b% cosh(a + bx) 4bsinh(a +bx) 2 cosh(a + bx)
1547/2 154712 1543v/c + dx  15d%(c +dx)32  5d(c + dx)5/2

[Out] (-2*Cosh[a + bxx])/(5*d*(c + d*x)~(5/2)) - (8*b~2+Coshl[a + b*x])/(15*d"3*Sq
rtlc + d*xx]) - (4xb~(5/2)*E~(-a + (b*c)/d)*Sqrt[Pi]*Erf [(Sqrt[b]l*Sqrtlc + d
*x])/8qrt[d]]1)/(156%d~(7/2)) + (4*b~(5/2)*E~(a - (b*c)/d)*Sqrt[Pil*Erfi[(Sqr
t[b]*Sqrtlc + d*x])/Sqrtld]])/(15%d~(7/2)) - (4*b*Sinh[a + bx*x])/(15%xd~2*(c

+ d*x) 7 (3/2))

Rubi [A] time = 0.312007, antiderivative size = 174, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 8, number of rules used = 5, integrand size = 16, e e =

0.312, Rules used = {3297, 3308, 2180, 2204, 2205}

integrand size

be_ \/E\/c+dx _ke \/ZVc+dx
5/2 a 5/2 4
_4\/%17 Ped Erf( Vi ) N AfrbP2e" Erﬁ( Vi ) B 8b? cosh(a + bx) _ 4bsinh(a +bx)  2cosh(a + bx)

15d7/2 154712 1543Ve + dx 15d2(c + dx)32  5d(c + dx)>?

Antiderivative was successfully verified.

[In] Int[Cosh[a + bxx]/(c + d*xx)~(7/2),x]

[Out] (-2*Cosh[a + bx*x])/(5xd*(c + d*x)~(5/2)) - (8*b~2*Cosh[a + bx*x])/(15%d~3*Sq
rtlc + d*x]) - (4xb~(5/2)*E~(-a + (b*c)/d)*Sqrt[Pi]*Erf [(Sqrt[b]l*Sqrtlc + d
*xx])/Sqrt[d]]1)/(16%xd~(7/2)) + (4*xb~(5/2)*E~(a - (b*c)/d)*Sqrt[Pil*Erfi[(Sqr
t[b]*Sqrtlc + d*x])/Sqrt[d]])/(15%d~(7/2)) - (4*b*Sinh[a + bx*x])/(15*xd~2*(c

+ d*x)~(3/2))

Rule 3297

Int[((c_.) + (d_.)*(x_)) " (m_)*sinl(e_.) + (f_.)*(x_)], x_Symbol] :> Simp[((
c + d*x)"(m + 1)*Sin[e + f*x])/(d*(m + 1)), x] - Dist[f/(d*x(m + 1)), Int[(c
+ d*x)~(m + 1)*Cosl[e + f*x], x], x] /; FreeQl{c, d, e, £}, x] && LtQ[m, -1
]

Rule 3308

Int[((c_.) + (d_)*(x_)) " (m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> Dist[I
/2, Int[(c + d*x)"m/E~(I*x(e + f*x)), x], x] - Dist[I/2, Int[(c + d*x) m*E~(
Ix(e + f*xx)), x], x] /; FreeQl{c, d, e, f, m}, x]

Rule 2180

Int[(F_)~((g_.)*((e_.) + (£_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol]
> Dist[2/d, Subst[Int[F~(gx(e - (cxf)/d) + (f*g*xx~2)/d), x], x, Sqrtlc + dx
x]], x] /; FreeQ[{F, c, d, e, f, g}, x] && !'$UseGamma === True

Rule 2204

Int[(F)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~axSqr
t[Pi]l*Erfi[(c + d*x)*Rt[b*Logl[F], 2]11)/(2*d*Rt[bxLogl[F], 21), x] /; FreeQ[{
F, a, b, ¢, d}, x] && PosQ[b]
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Rule 2205

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~ax*Sqr
t[Pil*Erf [(c + d*x)*Rt[-(b*Logl[F]), 211)/(2*d*Rt[-(bxLoglFl), 21), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rubi steps
sinh(a+bx)
cosh(a + bx) 2 cosh(a + bx) N (2b) f (ctdx)2 dx
—_— X = -
(c + dx)72 5d(c + dx)>? 5d
cosh(a+bx)
_ 2cosh(a+bx) 4bsinh(a + bx) (4b2) f (cadoz X
~ Bd(c+dx)2  1542(c + dx)32 1542
3 sinh(a+bx)
_ 2cosh(a+bx) 8b*cosh(a+bx) 4bsinh(a + bx) (Sb ) J Jerdn dx
~ 5d(c +dx)5?2 1543/e + dx 15d2%(c + dx)3/? 1543
—i(ia+ibx) i(ia+ibx)
3) [¢ 3\ ¢
_ 2cosh(a + bx) 8b% cosh(a + bx)  4bsinh(a + bx) N (4b )f Verdx dx (4b )f Verdx
~ 5d(c +dx)52 1543/e + dx 15d2%(c + dx)3/? 1543 1543

. ibc) ba?

(8173) Subst [ f ei(m_7)_T dx, x, Ve

2cosh(a +bx) 8b?cosh(a +bx) 4bsinh(a + bx)

T Bd(c+dx)? 15yt dr  1582(c+dx)? 154+
be be
o, v VWG 0t Vier
_ 2cosh(a+bx) 8b*cosh(a + bx) 4pPe \/Eerf(T) . 4b>2e \/Eerﬁ( 7
~ 5d(c + dx)52 1543e + dx 154d7/2 154712

Mathematica [A] time = 0.395199, size = 191, normalized size = 1.1

c

be 3/2 c
e (262‘Z (—Zbe_g(c + dx) (Zd (— b(c+dx)) Gamma (1 —b(c+dx)) + eb(3+x) (2b(c + dx) + d)) - 3dzebx) +ex (SdZeb(ﬁ

d 2’ d

30d3(c + dx)52

Antiderivative was successfully verified.

[In] Integratel[Cosh[a + b*x]/(c + d*x)~(7/2),x]

[Out] (2*E~(2*a)*(-3*d"2*E~(b*x) - (2*b*(c + d*x)*(E~(b*(c/d + x))*(d + 2*b*x(c +
d*x)) + 2*d*(-((bx(c + d*x))/d))~(3/2)*Gamma[1/2, -((b*x(c + d*x))/d)]))/E~(
(bxc)/d)) + (-6*%d"2 + 4xbxd*x(c + d*x) - 8*b~2*(c + d*x)~2 + 8xd"2*E~ (b*(c/d

+ x))*((bx(c + d*x))/d)~(5/2)*Gamma[1/2, (bx(c + dxx))/d])/E~(b*xx))/(30*d~
3%E~ax(c + d*x)~(5/2))

Maple [F] time = 0.046, size = 0, normalized size = 0.
_7
fcosh (bx +a)(dx +c) 2dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*x+a)/(d*x+c)~(7/2),x)

[Out] int(cosh(bxx+a)/(d*x+c)~(7/2),x)
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Maxima [A] time = 1.18735, size = 155, normalized size = 0.89

d 2" d d 2 d

(M)%g(%hf;)r(g dsron) (,M)%e(“’%)r(é tistan)
' : b

3 3
(dx+c)2 (dx+c)2

2 cosh(bx+a)

d 5
(dx+c)2
5d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c)~(7/2),x, algorithm="maxima")

[Out] 1/5%((((d*x + c)*b/d)~(3/2)*e”(-a + bxc/d)*gamma(-3/2, (d*x + c)*b/d)/(d*x
+ ¢)7(3/2) - (-(d*x + c)*b/d)~(3/2)*e"(a - b*c/d)*gamma(-3/2, -(d*x + c)*b/
d)/(d*x + ¢c)~(3/2))*b/d - 2xcosh(b*x + a)/(d*x + ¢c)~(5/2))/d

Fricas [B] time = 2.29256, size = 1821, normalized size = 10.47

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c) (7/2),x, algorithm="fricas")

[Out] -1/15*%(4xsqrt(pi)*((b~2*%d"3*x"3 + 3*b~2*%cxd~2*x"2 + 3*b"2%c”2xd*x + b~2%c”3
Y*xcosh(b*x + a)*cosh(-(b*c - a*d)/d) - (b"2*%d"3*x"3 + 3*b"2*xc*xd~2*x~2 + 3%*b
“2%c72*d*x + b72*xc”3)*cosh(bxx + a)*sinh(-(b*c - a*xd)/d) + ((b72%d"3*x"3 +
3*b7T2kckdT2xxT2 + 3%b72%cT2xd*x + bT2*c”3)*cosh(-(bxc - axd)/d) - (b™2*xd"3x%
X"3 + 3*b72xc*xd"2%x72 + 3*b72*cT2xd*x + b~2xc”3)*sinh(-(b*c - a*xd)/d))*sinh
(b*x + a))*sqrt(b/d)*erf(sqrt(d*x + c)*sqrt(b/d)) + 4*xsqrt(pi)*((b~2xd~3*x"
3 + 3*b72*kckd"2*xx"2 + 3*¥b"2*c”2%d*x + b"2*c”3)*cosh(b*x + a)*cosh(-(b*c - a
*¥d)/d) + (b72%d"3*%x73 + 3%b"2*%c*d"2*x"2 + 3*b"2*c”T2x%d*x + b~ 2*c”3)*cosh(b*x
+ a)*sinh(-(b*c - axd)/d) + ((b"2%d"3*x"3 + 3*b~2xc*xd"2*xx"2 + 3*b~2*c~2*d*
X + b72xc"3)*cosh(-(b*c - a*xd)/d) + (b72xd"3*x"3 + 3*b " 2*kckxd™2*x"2 + 3*xb~2%
c"2xd*x + b~2xc”3)*sinh(-(b*c - a*xd)/d))*sinh(b*x + a))*sqrt(-b/d)*erf(sqrt
(d*x + c)*sqrt(-b/d)) + (4xb72xd"2*x"2 + 4%b~2xc”2 - 2*bxc*xd + (4xb72xd~2%x
T2 + 4%b72*%cT2 + 2xb¥xckxd + 3*d72 + 2% (4%b"2*xc*d + bxd"2)*x)*cosh(b*x + a)”2
+ 2% (4*b72xd72%x72 + 4xb72%c”2 + 2¥bkckd + 3*dT2 + 2% (4xb72*c*xd + b*d”2)*x
Yxcosh(b*x + a)*sinh(b*x + a) + (4*b72xd"2%x"2 + 4*b~2*%c”2 + 2xbxcxd + 3*d~
2 + 2% (4*b"2*c*kd + bxd"2)*x)*sinh(b*x + a)”2 + 3*d"2 + 2x(4*xb"2*c*d - b*d"2
)*x)*sqrt(d*x + ¢))/((d"6*x"3 + 3*c*d"5*x"2 + 3*%c"2xd"4*x + c~3*d"3)*cosh(b
*xX + a) + (d76*x73 + 3*kckxd"5*x"2 + 3*c"2*%d"4*x + c~3%d"3)*sinh(b*x + a))

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c)**(7/2),%)

[Out] Timed out
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Giac [F] time = 0., size = 0, normalized size = 0.

h (b
fCOS (x+a)dx

7
(dx +0)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)/(d*x+c)~(7/2),x, algorithm="giac")

[Out] integrate(cosh(b*x + a)/(d*x + ¢c)~(7/2), x)
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348  [(c+dx)*?cosh’(a + bx)dx

Optimal. Leaf size=239

2bc obe

T 52, %A V2V Ve+dx \/E 52 20- 2 VabVerdx

15\/;61 ed Erf( Vi 15 Zd e d Erfi —\/z;l . 15d2‘ /C + dx sinh(2a + be) 5d(C + dx)3/2 COs
25607 256072 6413 812

[Out] (Bxdx(c + d*x)~(3/2))/(16%b~2) + (c + d*x)~(7/2)/(7xd) - (5xdx(c + dxx)~(3/
2)*Cosh[a + b*x]72)/(8*b"2) + (15%xd~(5/2)*E~(-2xa + (2*b*c)/d)*Sqrt[Pi/2]*E

rf [(Sqrt[2]*Sqrt[bl*Sqrt[c + d*x])/Sqrt[d]])/(256%b~(7/2)) - (15%d~(5/2)*E"

(2%a - (2xb*c)/d)*Sqrt [Pi/2]*Erfi[(Sqrt [2]*Sqrt [b]l*Sqrtlc + d*x])/Sqrt[d]l])
/(256xb~(7/2)) + ((c + d*x)~(5/2)*Cosh[a + b*x]*Sinh[a + b*x])/(2%b) + (15%
d~2#Sqrt[c + d*x]*Sinh[2*a + 2xbx*x])/(64xb~3)

Rubi [A] time = 0.399698, antiderivative size = 239, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 10, number of rules used = 8, integrand size = 18, e o e

_ 0.444, Rules used = {3311, 32, 3312, 3296, 3308, 2180, 2204, 2205}

2bc 2bc

T 45/ ——2a V2vbVo+dx T 450 20—~ V2vbVo+dx

15 7d"e Erf( Vi 15,)7d% e @ Erfi Vi N 15d2Vc + dx sinh(2a + 2bx)  5d(c + dx)¥? cos
256b7/2 256b7/2 64b3 8b?

integrand size

Antiderivative was successfully verified.

[In] Int[(c + d*x)~(5/2)*Cosh[a + b*x]~2,x]

[Out] (5*%d*(c + d*x)~(3/2))/(16%b~2) + (c + d*x)~(7/2)/(7xd) - (5*dx(c + d*xx)~(3/
2)*Coshl[a + bxx]~2)/(8%b~2) + (15%d~(5/2)*E~(-2*a + (2*bxc)/d)*Sqrt[Pi/2]*E

rf [(Sqrt [2]*Sqrt [b]l*Sqrt[c + d*x])/Sqrt[d]])/(256xb~(7/2)) - (15%d~(5/2)*E”

(2xa - (2%bxc)/d)*Sqrt [Pi/2]*Erfi[(Sqrt[2]*Sqrt [b]l*Sqrt[c + dxx])/Sqrtl[d]])
/(256*%b~(7/2)) + ((c + d*x)~(5/2)*Cosh[a + b*x]*Sinh[a + b*x])/(2%b) + (15%
d~2%Sqrt[c + d*x]*Sinh[2*a + 2xbx*x])/(64xb~3)

Rule 3311

Int[((c_.) + (@_)*(x_)) " (m_)*((b_.)*sin[(e_.) + (f_.)*(x_)])"(n_), x_Symbo
1] :> Simp[(d*m*(c + d*x)~(m - 1)*(b*Sin[e + fx*x])"n)/(£f72*#n"2), x] + (Dist
[(b"2%(n - 1)) /n, Int[(c + d*x) m*(b*Sin[e + f*x]) " (n - 2), x], x] - Dist[(
d"2xmx(m - 1))/(£f72*n"2), Int[(c + d*x)"(m - 2)*(b*Sin[e + f*x])"n, x], x]
- Simp[(b*(c + d*x) “m*Cos[e + f*xx]*(b*Sin[e + f*x])~(n - 1))/(f*n), x]) /;
FreeQ[{b, c, d, e, f}, x] && GtQ[n, 1] && GtQ[m, 1]

Rule 32

Int[((a_.) + (b_.)*(x_)) " (m_), x_Symbol] :> Simp[(a + bxx)"(m + 1)/(b*x(m +
1)), x] /; FreeQ[{a, b, m}, x] && NeQ[m, -1]

Rule 3312

Int[((c_.) + (d_)*(x_)) " (m )*sin[(e_.) + (f_.)*(x )1 (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sinl[e + f*x]~°n, x], x] /; FreeQl{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]))

Rule 3296

Int[(Cc_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> -Simp[
((c + d*x) "m*Cos[e + f*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x) (m - 1)*Cos[
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e + f*xx], x], x] /; FreeQ[{c, 4, e, f}, x] && GtQ[m, O]

Rule 3308

Int[((c_.) + (A_)*(x_))"(m_.)*sin[(e_.) + (£f_.)*(x_)], x_Symbol] :> Dist[I
/2, Int[(c + d*x) " m/E~(Ix(e + f*x)), x], x] - Dist[I/2, Int[(c + d*x) m*xE"(
Ix(e + f*x)), x], x] /; FreeQl[{c, d, e, f, m}, x]

Rule 2180

Int[(F_)"((g_.)*((e_.) + (£_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol]
> Dist[2/d, Subst[Int[F~(gx(e - (cxf)/d) + (f*g*xx~2)/d), x], x, Sqrtlc + dx
x]1, x] /; FreeQ[{F, c, d, e, f, g}, x] && !'$UseGamma === True

Rule 2204

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F a*Sqr
t[Pi]*Erfi[(c + d*x)*Rt[b*Logl[F], 21]1)/(2*d*Rt[b*Logl[F], 21), x] /; FreeQ[{
F, a, b, ¢, d}, x] && PosQ[b]

Rule 2205

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F a*Sqr
t[Pi]l*Erf [(c + d*x)*Rt[-(bxLogl[F]), 211)/(2*d*Rt[-(b*Logl[Fl), 21), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rubi steps

5d(c + dx)>2 cosh?(a + bx) . (¢ + dx)>2 cosh(a + bx) sinh(a + bx)
8b? 2b

f (c + dx)%2 cosh?(a + bx) dx = —

1
+§f(c+dxj

_ (c+dx)"? 5d(c + dx)¥? cosh?(a + bx) .\ (c + dx)®? cosh(a + bx) sinh(a + bx) s

7d 8b2 2b

_ 5d(c+dx)*> (c+dx)"*  5d(c+dx)*? cosh?(a + bx) s (c + dx)®? cosh(a + bx)

o2 74 802

2b

_5d(c+dx)*?  (c+dx)"?  5d(c+dx)*? cosh?®(a + bx) s (c + dx)>2 cosh(a + bx)

16b? 7d 8b?

2b

_ 5d(c+dx)*? (¢ +dx)7? _ 5d(c+ dx)¥2 cosh?(a + bx) s (c + dx)>2 cosh(a + bx)

o2 74 802

2b

_ 5d(c+dx)*? (¢ +dx)"? _ 5d(c+ dx)¥2 cosh?(a + bx) s (c + dx)>? cosh(a + bx)

o2 74 802

2b

2bc
5/2 —20+— s l/
 5d(c+d0)¥?  (c+dx)’?  5d(c + dx)¥2 cosh?(a + bx) N 15d%%¢ = \ﬁ erf(

16b2 7d 8b2

Mathematica [A] time = 1.15577, size = 189, normalized size = 0.79

2560712

Ve +dx (b(c + dx) (7\/§d3Gamma (7 2b(c+dx)) (sinh (Za - Z—bc) — cosh (Zu - Z—bc)) + 64b3(c + dx)3/ @) — 742

2’7 4 d d

448b3q2 (—b(”d"))
d

Warning: Unable to verify antiderivative.

3/2
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[In] Integratel[(c + d*x)~(5/2)*Coshl[a + b*x]~2,x]

[Out] (Sqrtlc + dxx]*(-7*Sqrt[2]*d~4*Sqrt[-((b~2*%(c + d*x)~2)/d"2)]*Gammal[7/2, (-
2xbx(c + dxx))/d]*(Cosh[2*a - (2%b*c)/d] + Sinh[2*a - (2xb*c)/d]) + bx(c +
d*x) * (64*b~3* (c + d*x) " 3*Sqrt[(b*(c + d*x))/d] + 7xSqrt[2]*d~3*Gamma[7/2, (
2xb*x(c + d*x))/d]*(-Cosh[2*a - (2%b*c)/d] + Sinh[2*a - (2%b*c)/d]))))/(448x

b~3*d" 2% ((b*x(c + d*x))/d)~(3/2))

Maple [F] time = 0.085, size = 0, normalized size = 0.

f (dx + ¢)2 (cosh (bx + a))? dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)~(5/2)*cosh(b*x+a)”2,x)

[Out] int((d*x+c)”~(5/2)*cosh(b*x+a)”~2,x)

Maxima [A] time = 1.59023, size = 379, normalized size = 1.59

5 (Zbc

: %) a0 asso o
d /420 (dx+c) 2 bd2e

2 2bc
105 Va3 erf(ﬁmﬂ )e(z ) 105 vayEa erf(\/im\/g )e(’Z i) ag [16 (dr+c) 2124

7

512 (dx + )2 — E + o ;
3584

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~(5/2)*cosh(b*x+a)”2,x, algorithm="maxima")

[Out] 1/3584*(512x(d*x + c)~(7/2) - 105*sqrt(2)*sqrt(pi)*d~3*erf (sqrt(2)*sqrt(d*x
+ c)*sqrt(-b/d))*e~(2xa - 2xb*xc/d)/(b~3*sqrt(-b/d)) + 105xsqrt(2)*sqrt(pi)
*xd~3*%erf (sqrt (2) *sqrt (d*x + c)*sqrt(b/d))*e”(-2*%a + 2xb*c/d)/ (b~ 3*sqrt(b/d)

) - 28x(16%(d*x + c)7(5/2)*b~2*d*e” (2*bxc/d) + 20x(d*x + c)~(3/2)*b*d"2*e™ (
2xbxc/d) + 16xsqrt(d*x + c)*d~3*e” (2xb*xc/d))*e”(-2*%a - 2x(d*x + c)*b/d)/b"3

+ 28%(16%(d*x + c)~(5/2)*b"2xd*e~(2*a) - 20%(d*x + c)~(3/2)*b*d 2%e™(2*a)

+ 16xsqrt(d*x + c)*d"3*e” (2*xa))*e~ (2x(d*x + c)*b/d - 2*bxc/d)/b~3)/d

Fricas [B] time = 2.25565, size = 2319, normalized size = 9.7

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~(5/2)*cosh(b*x+a)”2,x, algorithm="fricas")

[Out] 1/3584*(105*sqrt(2)*sqrt(pi)*(d~4*cosh(b*x + a) 2*cosh(-2x(bxc - axd)/d) -
d"4*xcosh(b*x + a)~2xsinh(-2*(b*c - a*d)/d) + (d"4*xcosh(-2*(b*c - ax*d)/d) -
d"4*sinh(-2*(b*c - a*d)/d))*sinh(b*x + a)~2 + 2*x(d"4*cosh(b*x + a)*cosh(-2x*

(b*c - ax*d)/d) - d"4*cosh(b*x + a)*sinh(-2*(b*c - a*d)/d))*sinh(b*x + a))*s
grt(b/d) *erf (sqrt (2) *sqrt (d*x + c)*sqrt(b/d)) + 105*xsqrt(2)*sqrt(pi)*(d~4x*c
osh(b*x + a) 2*cosh(-2x(b*xc - a*d)/d) + d~4*cosh(b*x + a) 2*xsinh(-2*(b*c -
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axd)/d) + (d"4*xcosh(-2x(bxc - a*d)/d) + d"4*sinh(-2*x(b*c - axd)/d))*sinh(b*
x + a)”2 + 2x(d"4*cosh(b*x + a)*cosh(-2*(b*c - a*d)/d) + d"4*xcosh(bxx + a)x*
sinh(-2%(bxc - axd)/d))*sinh(b*x + a))*sqrt(-b/d)*erf (sqrt(2)*sqrt(d*x + c)
xsqrt (-b/d)) - 4%(112*%b~3*d"3*x"2 + 112%b~3*c”2*%d + 140%b~2xc*d"2 - 7x(16%b
“3%d"3%x72 + 16*%b"3%c”2%d - 20%b"2%c*xd"2 + 15x%b*d"3 + 4*(8*xb"3*kcxd"2 - 5xb”
2*%d"3)*x) *cosh(b*x + a)~4 - 28*(16*%b~3*d"3*x"2 + 16*b~3*c™2%d - 20%b~2*c*d”
2 + 15%b*d"3 + 4*x(8*b~3*xcxd"2 - 5%b~2*%d"3)*x)*cosh(b*x + a)*sinh(b*x + a)~3
- 7x(16*%b~3%d"3*x"2 + 16%b~3*c"2*%d - 20%b"2*xc*d"2 + 15%b*xd~3 + 4x(8*b " 3*c*
d"2 - 5*b72*d"3)*x)*sinh(b*x + a)”4 + 105%b*xd~3 - 128* (b~ 4*d"3*x"3 + 3*b " 4x*
cxd"2%x72 + 3*b74*kcT2xd*x + bT4*xc”3)*cosh(b*x + a)”2 - 2% (64*xb"4*xd"3*xx"3 +

192xb"4*xc*d"2%x"2 + 192%b74*c”2*d*x + 64*xb~4*xc”3 + 21%(16*b~3*xd"3*x"2 + 16%
b73*cT2xd - 20%b72%c*d”2 + 15*b*d”3 + 4*(8*b~3*c*d”2 - 5*b~2*d”3)*x)*cosh(b
*x + a) " 2)*sinh(b*x + a)~2 + 28%(8%b~3*c*d”2 + 5xb"2*xd"3)*x - 4% (7*(16%b~3*
d"3%x72 + 16%b"3%c”2*xd — 20*b"2%c*kd"2 + 15%b*d"3 + 4% (8*xb~3*kckd"2 - 5xb"2xd
~3)*x)*cosh(b*x + a)”~3 + 64x(b~4*%d"3*x"3 + 3*b 4*xckxd"2*xx"2 + 3*b"4*cT2*d*x
+ b74xc”3)*xcosh(b*x + a))*sinh(b*x + a))*sqrt(d*x + c))/(b~4*d*cosh(b*x + a
)72 + 2%b~4xd*cosh(b*x + a)*sinh(b*x + a) + b ~4*d*sinh(b*x + a)~2)

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**(5/2)*cosh(b*x+a)**2,x)

[Out] Timed out

Giac [F] time = 0., size = 0, normalized size = 0.

5
f(dx +¢)2 cosh (bx + a)2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~(5/2)*cosh(b*x+a)”2,x, algorithm="giac")

[Out] integrate((d*x + c)~(5/2)*cosh(b*x + a)~2, x)
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349  [(c+dx)*?cosh’(a + bx)dx

Optimal. Leaf size=211

2bc 2be
T 13/2,— 24 V2vVbVe+dx \/E 32,20~ NN
3\/;1 ed Erf(_ Vi N 3,742 T Erfi 7 ad o+ dx cosh?(a + b) ) (¢ + dv sinh(a + b
64b5/2 641512 ) %

[Out] (3*d*Sqrtlc + d*x])/(16%b"2) + (c + d*x)~(5/2)/(5*d) - (3*d*Sqrt[c + d*x]*C
oshla + b*x]72)/(8*%b"2) + (3*d~(3/2)*E~(-2*a + (2xbxc)/d)*Sqrt[Pi/2]*Erf [(S

qrt [2]*Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]])/(64xb~(5/2)) + (3*d~(3/2)*E”(2*%a -
(2%b*c)/d)*Sqrt [Pi/2] *Erfi [(Sqrt [2] *Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]])/(64*b~

(6/2)) + ((c + dxx)~(3/2)*Cosh[a + b*x]*Sinh[a + b*x])/(2*b)

Rubi [A] time = 0.303136, antiderivative size = 211, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 9, number of rules used = 7, integrand size = 18, e .

0.389, Rules used = {3311, 32, 3312, 3307, 2180, 2204, 2205}

integrand size

2bc 2be
T 13/2,~ 24 V2VbVe+dx T 3p 20-=F V2 VbVerdx
) zd ¢ Erf( \/E 3 Zd ¢ TErfi \/E _ 3d VC + dx COShZ(a + bx) N (C + dx)3/2 Sinh(a + b
6452 64b572 812 2b

Antiderivative was successfully verified.

[In] Int[(c + d*x)~(3/2)*Cosh[a + b*x]~2,x]

[Out] (3*dxSqrtlc + d*x])/(16%b"2) + (c + d*x)~(5/2)/(5*%d) - (3*d*Sqrt[c + d*x]*C
oshla + b*x]~2)/(8%b~2) + (3*%d~(3/2)*E~(-2*a + (2xbxc)/d)*Sqrt[Pi/2]*Erf [(S

qrt [2]*Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]])/(64xb~(5/2)) + (3*d~(3/2)*E~(2*%a -
(2xb*c) /d)*Sqrt [Pi/2] *Erfi [(Sqrt [2] *Sqrt [b] *Sqrt [c + d*x])/Sqrt[d]])/(64*b~

(5/2)) + ((c + d*x)~(3/2)*Cosh[a + b*x]*Sinh[a + bxx])/(2*b)

Rule 3311

Int[((c_.) + (d_.)*(x_)) " (m_)*((b_.)*sin[(e_.) + (f_.)*(x_)1)"(n_), x_Symbo
1] :> Simp[(d*m*(c + d*x)~(m - 1)*(b*Sin[e + fx*x])"n)/(£f72#n"2), x] + (Dist
[(b"2%(n - 1))/n, Int[(c + d*x) m*(b*Sin[e + f*x]) " (n - 2), x], x] - Dist[(
d"2xmx(m - 1))/(f72*n"2), Int[(c + d*x)"(m - 2)*(b*Sin[e + f*x])"n, x], x]
- Simp[(b*(c + d*x) “m*Cos[e + f*x]*(b*Sinle + f*x])~(n - 1))/(f*n), x]1) /;
FreeQ[{b, c, d, e, £}, x] && GtQ[n, 1] && GtQ[m, 1]

Rule 32

Int[((a_.) + (b_.)*(x_)) " (m_), x_Symbol] :> Simp[(a + bxx)"(m + 1)/(b*x(m +
1)), x] /; FreeQ[{a, b, m}, x] && NeQ[m, -1]

Rule 3312

Int[((c_.) + (d_D)*x_)) " (m )*sin[(e_.) + (f_.)*(x )17 (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sin[e + f*x]°n, x], x] /; FreeQ[{c, 4, e, f
, m}, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]))

Rule 3307

Int[(Cc_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
1 :> Dist[I/2, Int[(c + d*x)"m/(E~(I*k*xPi)*E~(I*(e + f*x))), x], x] - Dist[
I/2, Int[(c + d*x) m*E~(Ixk*Pi)*E~(I*(e + f*x)), x], x] /; FreeQl{c, d, e,
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f, m}, x] && IntegerQ[2xk]

Rule 2180

Int[(F_)~((g_.)*((e_.) + (£_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol]
> Dist[2/d, Subst[Int[F~(gx(e - (cxf)/d) + (f*g*xx~2)/d), x], x, Sqrtlc + dx
x]], x] /; FreeQ[{F, c, d, e, f, g}, x] && !'$UseGamma === True

Rule 2204

Int[(F )~ ((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~ax*Sqr
t[Pi]*Erfi[(c + d*x)*Rt[b*Logl[F], 21]1)/(2*d*Rt[b*Logl[F], 21), x] /; FreeQ[{
F, a, b, ¢, d}, x] && PosQ[b]

Rule 2205
Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F a*Sqr

t[Pi]*Erf [(c + d*x)*Rt[-(bxLogl[F]), 2]11)/(2*d*Rt[-(b*Logl[Fl), 21), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rubi steps

3dvc + dx cosh?(a + bx) N (¢ + dx)32 cosh(a + bx) sinh(a + bx)

1 ,
32 (o2 __ z f 3
f(c + dx)”= cosh”(a + bx) dx e b + 5 (c +dx)

_(c+ dx)>?  3d+c +dx coshz(u + bx) N (c + dx)*? cosh(a + bx) sinh(a + bx) N (3

5d 8b2 2b

_ 3dvc+dx . (c+dx)®2  3dvc + dx cosh?(a + bx) . (c + dx)¥2 cosh(a + bx) sinl

16b? 5d 8b?

2b

_ 3dvc+dx . (c + dx)®? _ 3dVc+dx cosh?®(a + bx) s (c + dx)¥2 cosh(a + bx) sinl

1602 5d 8b?

2b

_ 3dvVc+dx N (c+dx)®?  3dVc+dx coshz(a + bx) N (c + dx)%? cosh(a + bx) sin}

16b2 5d 8b?

2bc
3/2 ,—2a+— [T
_ 3dVc+dx N (c + dx)°? _ 3dve +dx cosh®(a + bx) . 3d¥7e = \/:erf( Vi

2b
V2vbe

16b? 5d 8b? 64b5/2

Mathematica [A] time = 0.58322, size = 163, normalized size = 0.77

5\/§d3 @Gamma (5 Zb(de)) (sinh (211 - z—bc) — cosh (Za - 2Tbc)) + 5\/§d31/—@(}amma (5 -

277 4 d 2’

2b(c+dx)
=)L

160b3dVc + dx

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)~(3/2)*Coshl[a + b*x]~2,x]

[Out] (32*%b~3*(c + d*x)~3 + 5*xSqrt[2]*d~3*Sqrt [(b*(c + d*x))/d]l*Gamma[5/2, (2*b*(

c + d*x))/d]*(-Cosh[2*a - (2%b*c)/d] + Sinh[2xa - (2xb*c)/d]) + 5xSqrt[2]*d
~3*Sqrt [- ((b*(c + d*x))/d)]*Gamma[5/2, (-2%b*(c + d*x))/d]*(Cosh[2*a - (2*b
xc)/d] + Sinh[2*a - (2xbxc)/d]))/(160*b~3*d*Sqrt[c + dxx])
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Maple [F] time = 0.08, size = 0, normalized size = 0.

f (dx + ¢)2 (cosh (bx + a))? dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)~(3/2)*cosh(b*x+a)”2,x)

[Out] int((d*x+c)~(3/2)*cosh(b*x+a)”~2,x)

Maxima [A] time = 1.57011, size = 323, normalized size = 1.53

2bc

c c be
5 15V2ymd? erf(\/im‘/% )e(Z a_%) 15 V2y/nd? erf(\/zm\/g )e(_Z a+%) 20 [4 (dx+6)%bde(7)+3 dewdze(%) e(_

128 (dx +¢)2 + + - 2

N ot

640d
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~(3/2)*cosh(b*x+a)”2,x, algorithm="maxima")

[Out] 1/640%(128*%(d*x + c)~(5/2) + 15%sqrt(2)*sqrt(pi)*d~2*erf (sqrt(2)*sqrt(d*x +
c)*sqrt(-b/d))*e~(2%a - 2%bxc/d)/(b~2*sqrt(-b/d)) + 15*sqrt(2)*sqrt(pi)*d”

2xerf (sqrt (2)*sqrt(d*x + c)*sqrt(b/d))*e” (-2*a + 2*bxc/d)/(b"2xsqrt(b/d)) -
20% (4% (d*x + c)~(3/2)*bxd*e” (2xb*c/d) + 3*sqrt(d*x + c)*d"2xe” (2xbxc/d))*e
“(-2*%a - 2x(d*x + c)*b/d)/b72 + 20*%(4*x(d*x + c)”(3/2)*bxd*e”(2%a) - 3*sqrt(

dxx + c)*d"2xe”(2%a))*e” (2x(d*x + c)*b/d - 2xb*c/d)/b"2)/d

Fricas [B] time = 2.21844, size = 1789, normalized size = 8.48

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~(3/2)*cosh(b*x+a)”~2,x, algorithm="fricas")

[Out] 1/640%(15%sqrt(2)*sqrt(pi)*(d~3*cosh(b*x + a) " 2xcosh(-2*%(b*c - axd)/d) - 4~
3*cosh(b*x + a) 2*xsinh(-2*(b*c - a*xd)/d) + (d"3*cosh(-2*(b*c - axd)/d) - d~
3*sinh(-2*(b*c - a*d)/d))*sinh(b*x + a)~2 + 2*x(d"3*cosh(b*x + a)*cosh(-2*x(b
xc — axd)/d) - d"3*cosh(b*x + a)*sinh(-2x(b*xc - ax*d)/d))*sinh(b*x + a))*sqr
t(b/d) *erf (sqrt(2)*sqrt (d*x + c)*sqrt(b/d)) - 15xsqrt(2)*sqrt(pi)*(d~3*cosh
(b*x + a)~2*cosh(-2*x(b*c - axd)/d) + d~3*cosh(b*x + a) 2*xsinh(-2*(b*c - ax*d
)/d) + (d"3*cosh(-2*(bxc - a*d)/d) + d"3*sinh(-2*(b*c - a*d)/d))*sinh(b*x +
a)”2 + 2x(d"3*cosh(b*x + a)*cosh(-2*(b*c - a*d)/d) + d~3*cosh(b*x + a)*sin
h(-2*%(b*c - axd)/d))*sinh(b*x + a))*sqrt(-b/d)*erf(sqrt(2)*sqrt(d*x + c)*sq
rt(-b/d)) - 4% (20*b~2*d"2*x - b5*(4*b~2%d"2*x + 4*b~2xc*xd - 3*b*d~2)*cosh(b*
X + a)”4 - 20*%(4%b72xd"2*x + 4xb"2*xc*d - 3xbxd~2)*cosh(b*x + a)*sinh(b*x +
a)~3 - B5*x(4%b~2xd"2*x + 4xb~2*c*d - 3*b*d”"2)*sinh(b*x + a)~4 + 20*%b"2%cxd +
15%b*d~2 - 32*%(b~3*d"2*x"2 + 2xb~3*c*d*x + b~ 3*c”2)*cosh(b*x + a)~2 - 2*x(1
6*b~3%d"2%x"2 + 32%b"3*cxd*x + 16%b73*%c”2 + 15%(4*xb"2%d"2%x + 4*b"2%c*d - 3
*bxd~2) *cosh(b*x + a) 2)*sinh(b*x + a)~2 - 4*(5*x(4xb~2*d"2*x + 4*xb~2*c*d -
3*xb*xd~2) *cosh(b*x + a)~3 + 16*(b~3*d"2*x"2 + 2*b~3*cxd*x + b~3*c~2)*cosh(b*
x + a))*sinh(b*x + a))*sqrt(d*x + c))/(b~3*d*cosh(b*x + a)”~2 + 2xb~3*d*cosh
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(b*x + a)*sinh(b*x + a) + b~ 3*d*sinh(b*x + a)~2)

Sympy [F] time = 0., size = 0, normalized size = 0.

3
f (c + dx)2 cosh? (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**(3/2)*cosh(b*x+a)**2,x)

[Out] Integral((c + d*x)**(3/2)*cosh(a + b*x)**2, x)

Giac [F] time = 0., size = 0, normalized size = 0.

3
f (dx + ¢)2 cosh (bx + a)z dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~(3/2)*cosh(b*x+a)”~2,x, algorithm="giac")

[Out] integrate((d*x + c)~(3/2)*cosh(b*x + a)~2, x)
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3.50 [ c+dxcosh’(a+ bx)dx

Optimal. Leaf size=166

2bc / 2bc /
\/g\/EeT “Exf ( \/5\/5‘/36+dx) \/g\/c—leza_ 4 Erfi ( \/E\/E\/‘;de) Ve + dxsinh(2a + 2bx) (¢ + dx)*?
160772 B 16577 - b Y

[Out] (c + d*x)~(3/2)/(3*d) + (Sqrt[d]*E~(-2*a + (2*bx*c)/d)*Sqrt[Pi/2]*Erf [(Sqrtl[
2] *Sqrt [b]l*Sqrt[c + d*x])/Sqrt[d]])/(16%b~(3/2)) - (Sqrt[d]*E~(2*a - (2*b*c
)/d) *Sqrt [Pi/2]*Erfi[(Sqrt [2] *Sqrt [b]l *Sqrt [c + d*x])/Sqrt[d]])/(16*b~(3/2))

+ (Sqrtlc + dxx]*Sinh[2*a + 2*b*x])/(4*b)

Rubi [A] time = 0.269155, antiderivative size = 166, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 8, number of rules used = 6, integrand size = 18, e -

integrand size
0.333, Rules used = {3312, 3296, 3308, 2180, 2204, 2205}
N Vie'd 2 Exf ( AL V”d") NG Ve T Exf ( Vaviesdx

NF B Vi ) .\ Ve + dx sinh(2a + 2bx) s (c + dx)%?
16632 16632 4b 3d

Antiderivative was successfully verified.

[In] Int[Sqrtlc + d*x]*Coshl[a + bxx]~2,x]

[Out] (c + d*x)~(3/2)/(3*d) + (Sqrt[d]*E~(-2*a + (2*b*c)/d)*Sqrt[Pi/2]*Erf [(Sqrt[
2] *Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]])/(16%b~(3/2)) - (Sqrt[d]*E~(2*a - (2*b*c
)/d) *#Sqrt [Pi/2]*Erfi[(Sqrt [2] *Sqrt [b]l *Sqrt [c + d*x])/Sqrt[d]]1)/(16*b~(3/2))

+ (Sqrtlc + d*x]*Sinh[2%a + 2%b*x])/(4*b)

Rule 3312

Int[((c_.) + (d_)*(x_)) " (m )*sin[(e_.) + (f_.)*(x_ )] (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sin[e + f*x]°n, x], x] /; FreeQ[{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( !'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]1))

Rule 3296

Int[((c_.) + (d_)*(x_))"(m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> -Simp[
((c + d*x) "m*Cos[e + f*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)"(m - 1)*Cos[
e + fxx], x], x] /; FreeQl{c, d, e, f}, x] && GtQ[m, O]

Rule 3308

Int[((c_.) + (d_)*(x_))"(m_.)*sin[(e_.) + (£f_.)*(x_)], x_Symbol] :> Dist[I
/2, Int[(c + d*x)"m/E"(Ix(e + f*x)), x], x] - Dist[I/2, Int[(c + d*x) m*xE"(
Ix(e + f*x)), x], x] /; FreeQ[{c, d, e, f, m}, x]

Rule 2180

Int[(F)~((g_)*((e_.) + (£_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol] :
> Dist[2/d, Subst[Int[F~(g*x(e - (cxf)/d) + (f*g*x~2)/d), x], x, Sqrtlc + dx
x]], x] /; FreeQ[{F, c, d, e, f, g}, x] && !'$UseGamma === True

Rule 2204

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F a*Sqr
t[Pi]*Erfi[(c + d*x)*Rt[b*Log[F], 2]1)/(2*d*Rt[bxLogl[F], 21), x] /; FreeQ[{
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F, a, b, ¢, d}, x] && PosQ[b]

Rule 2205

Int[(F)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~axSqr
t[Pil*Erf [(c + d*x)*Rt[-(b*Logl[F]), 2]11)/(2*d*Rt[-(b*Logl[Fl), 2]), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rubi steps

1 1
f\/c + dxcoshz(u + bx)dx = f(—\/c +dx + —Vc + dx cosh(2a + 2bx)) dx

32
M f Ve + dx cosh(2a + 2bx) dx

sinh(2a+2bx) dx

(e +dx)¥? L Vet dx sinh(2a + 2bx) d[=— N

3d 4b 8b
—1 (2ia+2ibx) ez(21a+21bx
(e +dx)?? L Ne+ dxsinh(2a + 2bx) df———o Vords dx d | m
- 3d 4b 16b 16b

2ibc\ 2bx
Subst[ [ HCl )‘T dx,x,\/c+dx) St

_ (c+dx)? .\ Ve + dxsinh(2a + 2bx) s

3d 4b 8b
—2a+ 7 V2VbVe+dx 20— Zbc T V2VbVe+dx
o S5 @ o S55)
- 3d 16b3/2 16b3/2

Mathematica [A] time = 0.439951, size = 129, normalized size = 0.78

20-2%¢ 3 2b(c+dy) —2a 3 2b(c+dx)
— 3\/§e d Gamma(i,— y ) 3\/_ed Gamma(2 T) +16(c+dx)

1
48 b(c+dx) b(c+dx) d
b+ /—T b /T

Antiderivative was successfully verified.

[In] Integrate[Sqrt[c + d*x]*Cosh[a + b*x]~2,x]

[Out] (Sqrtlc + d*x]*((16%(c + d*x))/d + (3*Sqrt[2]*E~(2*a - (2%bxc)/d)*Gammal[3/2
» (=2xbx(c + d*x))/d])/(b*Sqrt [-((b*(c + d*x))/d)]) - (3*Sqrt[2]*E~(-2*a +
(2%b*c) /d)*Gamma [3/2, (2*%bx(c + d*x))/d])/(b*Sqrt[(b*x(c + dxx))/d])))/48

Maple [F] time = 0.08, size = 0, normalized size = 0.

f (cosh (bx + a))? Vdx + cdx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*x+a) "2*x(d*x+c)~(1/2),x)

[Out] int(cosh(b*x+a) 2% (d*x+c)~(1/2),x)
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Maxima [A] time = 1.54858, size = 255, normalized size = 1.54

) + 12 \/dx+cde(_2

3 V2yrd erf| V2Vidxrey- o 3 N N N e NG (2e+%) 24 230D _2c
Tid er: X+C 7 e Tia er. X+C 7 [4 é 12 dx+cde( a+ a T
- -32(dx+c)2 -
b b b
b ] b 3

96d
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 2% (d*x+c)~(1/2),x, algorithm="maxima")

[Out] -1/96%(3*sqrt(2)*sqrt(pi)*d*erf (sqrt(2)*sqrt(d*x + c)*sqrt(-b/d))*e”~(2xa -

2*¥bxc/d) / (b*sqrt(-b/d)) - 3*sqrt(2)*sqrt(pi)*d*erf (sqrt(2)*sqrt(d*x + c)*sq
rt(b/d))*e~(-2*a + 2xbxc/d)/(bxsqrt(b/d)) - 32*%(d*x + c)~(3/2) - 12*sqrt(dx
X + c)*dxe”(2*a + 2x(d*x + c)*b/d - 2%b*xc/d)/b + 12xsqrt(d*x + c)*dxe”(-2*a
- 2x(d*x + c)*b/d + 2%bxc/d)/b)/d

Fricas [B] time = 2.21522, size = 1438, normalized size = 8.66

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 2% (d*x+c)~(1/2),x, algorithm="fricas")

[Out] 1/96%(3*sqrt(2)*sqrt(pi)*(d~2xcosh(b*x + a) 2*cosh(-2*(bxc - a*d)/d) - d~2x*

cosh(b*x + a) " 2*sinh(-2*(b*c - axd)/d) + (d"2*cosh(-2*(b*c - axd)/d) - d~2%
sinh (-2*%(b*c - a*xd)/d))*sinh(b*x + a)~2 + 2*x(d"2*cosh(b*x + a)*cosh(-2*(b*c
- axd)/d) - d"2*cosh(b*x + a)*sinh(-2*(b*c - axd)/d))*sinh(b*x + a))*sqrt(
b/d)*erf (sqrt (2) *sqrt(d*x + c)*sqrt(b/d)) + 3xsqrt(2)*sqrt(pi)*(d~2*cosh(b*
x + a) 2xcosh(-2%(b*c - a*d)/d) + d"2xcosh(b*x + a) " 2*sinh(-2*x(b*c - axd)/d
) + (d72*cosh(-2*(b*c - a*xd)/d) + d"2*sinh(-2*(b*c - a*d)/d))*sinh(b*x + a)
~2 + 2+%(d"2*cosh(b*x + a)*cosh(-2*(b*c - axd)/d) + d"2xcosh(b*x + a)*sinh(-
2% (bxc - axd)/d))*sinh(b*x + a))*sqrt(-b/d)*erf (sqrt(2)*sqrt(d*x + c)*sqrt(
-b/d)) + 4% (3xbxd*cosh(b*x + a)~4 + 12xbkxd*cosh(b*x + a)*sinh(b*x + a)~3 +

3*¥bxd*sinh(b*x + a)”™4 + 8*(b~2*xd*x + b~ 2xc)*cosh(b*x + a)~2 + 2x(4*xb~2*d*x

+ 9xbxd*cosh(b*x + a)~2 + 4xb~2*c)*sinh(b*x + a)~2 - 3*b*d + 4x(3*b*xd*cosh(
b*x + a)~3 + 4x(b"2*%d*x + b~2%c)*cosh(b*x + a))*sinh(b*x + a))*sqrt(d*x + c
))/ (b~ 2%d*cosh(b*x + a)~2 + 2*xb~2xd*cosh(b*x + a)*sinh(b*x + a) + b~ 2*d*sin
h(b*x + a)~2)

Sympy [F] time = 0., size = 0, normalized size = 0.

f Ve + dx cosh? (a + bx)dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)**2*(d*x+c)**(1/2),x)

[Out] Integral(sqrt(c + d*x)*cosh(a + b*x)**2, x)
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Giac [F] time = 0., size = 0, normalized size = 0.

f Vdx + ccosh (bx + a)2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 2x(d*x+c) ~(1/2),x, algorithm="giac")
g g g

[Out] integrate(sqrt(d*x + c)*cosh(b*x + a)~2, x)
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coshz(a+bx)
3.51 ‘[‘-—fgziféif—'lilf

Optimal. Leaf size=138

T 2_bc_2a \/E\/EVde T 2u—2—bc \/5\@\/c+dx
\/ged Erf( 7 ) \/;e dErﬁ( 7 ) T dx

oVa " wova T

[Out] Sqrtlc + d*x]/d + (E"(-2*a + (2xb*c)/d)*Sqrt[Pi/2]*Erf [(Sqrt[2]*Sqrt[b]*Sqr
t[c + d*x])/Sqrt[d]])/(4*Sqrt[b]*Sqrt[d]) + (E~(2*a - (2*b*c)/d)*Sqrt[Pi/2]
*Erfi[(Sqrt[2]*Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]])/(4xSqrt[b]*Sqrt[d])

Rubi [A] time = 0.214058, antiderivative size = 138, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 7, number of rules used = 5, integrand size = 18, /e e =

0.278, Rules used = {3312, 3307, 2180, 2204, 2205}

integrand size

T Z—bC—Za «/5\/5\/@ T 2a—2—bc \/5\/5\/@
\/;ed Erf( 7 )+\/;e dErﬁ( 7 )+\/c+dx
4\bVd 4bVd d

Antiderivative was successfully verified.

[In] Int[Cosh[a + b*x]~2/Sqrtlc + d*x],x]

[Out] Sqrtlc + dxx]/d + (E~(-2xa + (2%b*c)/d)*Sqrt[Pi/2]*Erf [(Sqrt[2]*Sqrt[b]*Sqr
tlc + d*x])/Sqrt[dl])/(4*Sqrt[bl*Sqrt[d]l) + (E~(2%a - (2%bxc)/d)*Sqrt [Pi/2]
*Erfi[(Sqrt[2]*Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]])/(4xSqrt[b]l*Sqrt[d])

Rule 3312

Int[((c_.) + (d_.)*(x_)) " (m )*sinl[(e_.) + (f_.)*(x_ )]~ (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sin[e + f*x]°n, x], x] /; FreeQ[{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]1))

Rule 3307

Int[((c_.) + (@_)*(x_))"(m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) "m/(E"(I*xk*Pi)*E~(Ix(e + f*x))), x], x] — Distl[
I1/2, Int[(c + d*x) m*xE~(Ixk*Pi)*E~(I*(e + f*x)), x], x] /; FreeQl{c, d, e,
f, m}, x] && IntegerQ[2xk]

Rule 2180

Int[(F)~((g_)*((e_.) + (£_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol] :
> Dist[2/d, Subst[Int[F~(g*x(e - (cxf)/d) + (f*g*xx~2)/d), x], x, Sqrtlc + dx
x]]1, x] /; FreeQ[{F, c, d, e, f, g}, x] && !'$UseGamma === True

Rule 2204

Int[(F)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~ax*Sqr
t[Pi]*Erfi[(c + d*x)*Rt[b*Log[F], 2]1)/(2*d*Rt[bxLogl[F], 21), x] /; FreeQ[{
F, a, b, ¢, d}, x] && PosQ[b]

Rule 2205

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F a*Sqr
t[Pi]l*Erf [(c + d*x)*Rt[-(b*Logl[F]), 2]1]1)/(2*d*Rt [-(b*Log[F]), 2]), x] /; Fr
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eeQ[{F, a, b, ¢, d}, x] && NegQ[b]

Rubi steps
cosh?(a + bx) Iy = f( 1 . cosh(2a + be)) i
Ve +dx 2Vc + dx 2Vc +dx

c+ dx f cosh(2a + 2bx)
2 Ve +dx

C + dx —z(21a+21bx) z(21a+21bx)
= dx + - f
4 f Ve +dx 4J e+ dx

Subst fe (21u ZZbC)_% dx,x,Vc + dx Subst fe (Zm W%% dx, x, V¢ + dx
m V4 Vs 7 V4
“ T4 2d 2d

+
—20+2 X o V2bVerdx 20-2 % VavbVerdr
m e d Eerf(—\/a ) e d\/gerﬁ(—\/a )

= -

d wova " wbVa

Mathematica [A] time = 0.118473, size = 141, normalized size = 1.02

2bc 2bc

za—— b(c+dx) 1 2b(c+dx) Z=_2a [b(c+dx) 1 2b(c+dx)
Gamma (5, -#2) ¢ [ Gamma (3, 25%2)

4\/_17\/0 +dx 4\/§ch +dx d

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x]~2/Sqrtl[c + d*x],x]

[Out] Sqrtlc + d*xx]/d + (E~(2*a - (2*b*c)/d)*Sqrt[-((b*x(c + d*x))/d)]*Gammal1/2,
(=2*%bx(c + dxx))/d])/(4*Sqrt[2] *b*Sqrt[c + d*x]) - (E~(-2*a + (2xbxc)/d)*Sq
rt[(bx(c + d*x))/d]*Gamma[1/2, (2%b*(c + d*x))/d])/(4xSqrt[2]*bxSqrt[c + dx

x])

Maple [F] time = 0.088, size = 0, normalized size = 0.

dx

f (cosh (bx + a))>

dx+c¢

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*x+a) 2/ (d*x+c)~(1/2),x)

[Out] int(cosh(b*x+a)~2/(d*x+c)~(1/2),x)

Maxima [A] time = 1.56816, size = 144, normalized size = 1.04

2u—2—bc —2a+2—bc
“ ﬁerf(ﬁm@)e( ) ) vzﬁerf(vzm\/g)e( ) iy

b 0

“d d

8d
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 2/ (d*x+c)~(1/2),x, algorithm="maxima"

[Out] 1/8*(sqrt(2)*sqrt(pi)*erf(sqrt(2)*sqrt(d*x + c)*sqrt(-b/d))*e~(2xa - 2xb*c/
d)/sqrt(-b/d) + sqrt(2)*sqrt(pi)*erf (sqrt(2)*sqrt(d*x + c)*sqrt(b/d))*e” (-2
*a + 2%b*c/d)/sqrt(b/d) + 8xsqrt(d*x + c))/d

Fricas [A] time = 2.21131, size = 369, normalized size = 2.67

\/Eﬁ(d cosh (——2 (bc_ad)) —dsinh (—2 (bcd_ad)))\/g erf (\/z\/cm\/g) — \/Eﬁ(d cosh (—2(bcd_ad)) + dsinh (—2 (bcd_ad))

d
8 bd

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 2/ (d*x+c)~(1/2),x, algorithm="fricas")

[Out] 1/8*(sqrt(2)*sqrt(pi)*(d*cosh(-2*%(b*c - axd)/d) - dxsinh(-2*(b*c - axd)/d))
xsqrt (b/d) xerf (sqrt(2) *sqrt (d*x + c)*sqrt(b/d)) - sqrt(2)*sqrt(pi)*(d*xcosh(
-2%(b*c - a*d)/d) + d*sinh(-2*(b*c - a*d)/d))*sqrt(-b/d)*erf (sqrt(2)*sqrt(d

*x + c)*sqrt(-b/d)) + 8+*sqrt(d*x + c)*b)/(bxd)

Sympy [F] time = 0., size = 0, normalized size = 0.

f cosh? (a+ bx) i
Ve +dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)**2/(d*x+c)**(1/2),%)

[Out] Integral(cosh(a + b*x)**2/sqrt(c + d*x), x)

Giac [F] time = 0., size = 0, normalized size = 0.

cosh (bx + a)2
——————dx

Vdx + ¢

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~2/(d*x+c)~(1/2),x, algorithm="giac")

[Out] integrate(cosh(b*x + a)~2/sqrt(d*x + c), x)
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3.59 fwd

(c+dx)3/2

Optimal. Leaf size=142

\/7‘/5 T 2Er f(\/_\/:/\{m) ffza_dEﬁ(ffﬁ) 2 cosh?(a + bx)

e e Ve + dx

[Out] (-2*Cosh[a + bxx]~2)/(d*Sqrtlc + d*x]) - (Sqrt[bl*E~(-2*a + (2*b*c)/d)*Sqrt
[Pi/2] *Erf [(Sqrt [2] *Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]])/d~(3/2) + (Sqrt[b]*E~(

2*%a - (2*xbxc)/d)*Sqrt [Pi/2]*Erfi[(Sqrt[2]*Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]l])/
d~(3/2)

Rubi [A] time = 0.230148, antiderivative size = 142, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 7, number of rules used = 6, integrand size = 18, LT

0.333, Rules used = {3313, 12, 3308, 2180, 2204, 2205}

7 22 Vavhb m 20-%¢ V2vb \/@
_\/;\/E ’ Ef( ) \/7\/—6 dEﬁ( )_ZCoshZ(a+bx)
P P e+ ix

integrand size

Antiderivative was successfully verified.

[In] Int[Coshl[a + b*x]~2/(c + dx*xx)~(3/2),x]

[Out] (-2*Cosh[a + bxx]~2)/(d*Sqrtlc + dxx]) - (Sqrt[b]l*E~(-2*a + (2*b*c)/d)*Sqrt
[Pi/2] *Erf [(Sqrt [2] *Sqrt [b]*Sqrt[c + d*x])/Sqrtl[d]])/d~(3/2) + (Sqrt[b]*E~(

2%¥a - (2xbxc)/d)*Sqrt [Pi/2]*Erfi[(Sqrt[2]*Sqrt[b]l*Sqrt[c + d*x])/Sqrt[dl]l)/
d~(3/2)

Rule 3313

Int[((c_.) + (@_D)*(x_)) " (m )*sinf[(e_.) + (f_.)*(x )] (n_), x_Symbol] :> Si
mp[((c + d*x)~(m + 1)*Sin[e + f*x]"n)/(d*(m + 1)), x] - Dist[(f*n)/(d*(m +
1)), Int[ExpandTrigReduce[(c + d*x)~(m + 1), Cos[e + f*x]*Sin[e + f*x]~(n -
1), x1, x1, x] /; FreeQ[{c, d, e, f, m}, x] && IGtQ[n, 1] && GeQ[m, -2] &&
LtQ[m, -1]

Rule 12

Int[(a_)*(u_), x_Symbol] :> Dist[a, Int[u, x], x] /; FreeQla, x] && !'Match
Qlu, (b )*(v_) /; FreeQ[b, x]]

Rule 3308

Int[((c_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> Dist[I
/2, Int[(c + d*x) " m/E~(Ix(e + f*x)), x], x] - Dist[I/2, Int[(c + dx*xx) m*xE"(
Ix(e + f*xx)), x], x] /; FreeQl{c, d, e, f, m}, xI]

Rule 2180

Int[(F_)~((g_.)*((e_.) + (f_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol] :
> Dist[2/d, Subst[Int[F~(gx(e - (c*xf)/d) + (f*g*xx~2)/d), x], x, Sqrtlc + dx
x]1, x1 /; FreeQ[{F, c, d, e, f, g}, x] && !'$UseGamma === True

Rule 2204
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Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F a*Sqr
t[Pi]*Erfi[(c + d*x)*Rt[b*Log[F], 2]1)/(2*d*Rt[bxLogl[F], 2]1), x] /; FreeQ[{
F, a, b, ¢, d}, x] && PosQ[b]

Rule 2205

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F a*Sqr
t[Pil*Erf [(c + d*x)*Rt[-(b*Logl[F]), 211)/(2*d*Rt[-(bxLogl[F]), 21), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rubi steps
. isinh(2a+2bx)
cosh?(a + bx) e 2 cosh®(a + bx) N (4ib) f T oVerdr
(c +dx)32 - dvc + dx d
inh(2a+2b.
2 coshz(a + bx) (2b) f : ( = i
dvc +dx d
—i(2ia+2ibx) 2m+21br)
2 cosh®(a + bx) b —— Verdx dx f m
dvc +dx d d
(21a 21hc)_2hx2 (Zm 21bc)+%
V(a4 b ) (2b) Subst [fe 4 dx,x, Ve + dx] (2b) Subst [fe d
2 cosh™(a + bx
=-— +
dvc + dx a2 42
2042 [x V2VbVe+dx 2a—2—bc T \/5\/5Vc+dx)
:_ZCOShZ(El+bx)_\/E€ ! \/:erf( WE ) . Vbe \/7 ( N
dvc + dx a2 312

Mathematica [B] time = 2.8466, size = 570, normalized size = 4.01

2b(c+dx) c+dx) 2b(c+d‘<
(\/_\/_e vV —@Gamma (%, —Zb(c;rdx)) (COSh (Za - %bc) + sinh(2a) cosh (27&)) V2+Vde A/ _b(c-;dx

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x]~2/(c + d*x)~(3/2),x]

[Out] (-2*Sqrt[d]*E~((2xbx(c + d*x))/d) - Sqrt[d]*Cosh[2*a]*Cosh[(2xb*c)/d] - Sqr
t [d]*E~ ((4*b*x(c + d*x))/d)*Cosh[2*a]*Cosh[(2xb*c)/d] + Sqrt[d]*Cosh[(2*xb*c)
/d]*Sinh[2*a] - Sqrt[d]*E~((4*b*(c + d*x))/d)*Cosh[(2*b*c)/d]*Sinh[2*a] + S
qrt [2] *Sqrt [d]*E~ ((2*b* (c + d*x))/d)*Sqrt [-((b*x(c + dx*x))/d)]*Gammal[1/2, (-
2xbx(c + dxx))/d]*(Cosh[2*a - (2%b*c)/d] + Cosh[(2*bxc)/d]*Sinh[2%a]) - Sqr
t [d]*Cosh[2*a] *Sinh [(2*b*c)/d] + Sqrt[d]*E~((4*bx(c + dx*x))/d)*Cosh[2*a]*Si
nh[(2%b*c)/d] - Sqrt[b]*E~((2*¥b*(c + d*x))/d)*Sqrt[2+«Pi]*Sqrt[c + d*x]*Cosh
[2xa] *Erf [(Sqrt [2] *Sqrt [b] *Sqrt [c + d*x])/Sqrt[d]]*Sinh[(2%bxc)/d] - Sqrt([b
1*E~((2%b* (c + d*x))/d)*Sqrt [2*Pi]*Sqrt[c + d*x]*Cosh[2*a]*Erfi[(Sqrt[2]*Sq
rt[bl*Sqrt[c + d*x])/Sqrt[d]]*Sinh[(2xb*c)/d] + Sqrt[d]*Sinh[2*a]*Sinh[(2x*b
xc)/d] + Sqrt[d]*E~ ((4xbx(c + d+*x))/d)*Sinh[2*a]*Sinh[(2xb*c)/d] + Sqrt[2]*
Sqrt [d]*E~ ((2xbx(c + d*x))/d)*Sqrt[(bx(c + d*x))/d]*Gamma[1/2, (2*¥bx(c + dx
x))/d] *(Cosh[2*al*Cosh [(2*b*c)/d] - Sinh[2xal*(Cosh[(2*b*c)/d] + Sinh[(2*bx*
c)/d])))/(2xd~(3/2)*E~ ((2xb*(c + d*x))/d)*Sqrt[c + d*x])
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Maple [F] time = 0.092, size = 0, normalized size = 0.

f(cosh (bx + a))2 (dx + c)_g dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*x+a) 2/ (d*x+c)~(3/2),x)

[Out] int(cosh(b*x+a) 2/ (d*x+c)~(3/2),x)

Maxima [A] time = 1.26917, size = 157, normalized size = 1.11

2 (be—ad) 2 (be—ad)

V@J@%@;((d )rt%;w?aﬁ_+V5Jf@§@;¢ a )d_;_ung)+ )

Vdx+c Vdx+c Vdx+c
44

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 2/ (d*x+c)”(3/2),x, algorithm="maxima"

[Out] -1/4%(sqrt(2)*sqrt((d*x + c)*b/d)*e” (2x(bxc - axd)/d)*gamma(-1/2, 2x(d*x +
c)*b/d)/sqrt(d*x + c) + sqrt(2)*sqrt(-(d*x + c)*b/d)*e” (-2*(b*xc - ax*xd)/d)*g
amma(-1/2, -2x(d*x + c)*b/d)/sqrt(d*x + c) + 4/sqrt(d*x + c))/d

Fricas [B] time = 2.22597, size = 1442, normalized size = 10.15

result too large to display
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 2/ (d*x+c)~(3/2),x, algorithm="fricas")

[Out] -1/2%(sqrt(2)*sqrt(pi)*((d*x + c)*cosh(b*x + a) 2*cosh(-2*(b*c - axd)/d) -
(d*x + c)*cosh(b*x + a) 2*sinh(-2*(b*c - a*d)/d) + ((d*x + c)*cosh(-2x(b*c
- axd)/d) - (d*x + c)*sinh(-2*(b*c - ax*d)/d))*sinh(b*x + a)~2 + 2*x((d*x + c
Yxcosh(b*x + a)*cosh(-2*x(bxc - axd)/d) - (d*x + c)*cosh(b*x + a)*sinh(-2*(b
xc - axd)/d))*sinh(b*x + a))*sqrt(b/d)*erf (sqrt(2)*sqrt(d*x + c)*sqrt(b/d))
+ sqrt(2)*sqrt (pi)*((d*x + c)*cosh(b*x + a) 2*cosh(-2*(b*c - a*xd)/d) + (d*
x + c)*cosh(b*x + a) " 2*sinh(-2*x(b*c - axd)/d) + ((d*x + c)*cosh(-2x(b*c - a
xd)/d) + (d*x + c)*sinh(-2x(b*c - ax*d)/d))*sinh(b*x + a)~2 + 2x((d*x + c)*c
osh(b*x + a)*cosh(-2x(bxc - axd)/d) + (d*x + c)*cosh(b*x + a)*sinh(-2*(b*c
- axd)/d))*sinh(b*x + a))*sqrt(-b/d)*erf (sqrt(2)*sqrt(d*x + c)*sqrt(-b/d))
+ (cosh(b*x + a)~4 + 4xcosh(b*x + a)*sinh(b*x + a)~3 + sinh(b*x + a)”4 + 2%
(3*cosh(b*x + a)~2 + 1)*sinh(b*x + a)~2 + 2*cosh(b*x + a)~2 + 4x(cosh(b*x +
a)~3 + cosh(b*x + a))*sinh(b*x + a) + 1)*sqrt(d*x + c))/((d"2*x + cxd)*cos
h(b*x + a)~2 + 2%(d"2*x + c*d)*cosh(b*x + a)*sinh(b*x + a) + (d72*x + cxd)*
sinh(b*x + a)~2)

Sympy [F] time = 0., size = 0, normalized size = 0.

dx

3
(c +dx)2

f cosh? (a + bx)
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)**2/(d*x+c)**(3/2),%)

[Out] Integral(cosh(a + b*x)**2/(c + d*x)**(3/2), x)

Giac [F] time = 0., size = 0, normalized size = 0.

f cosh (bx + a)2 i

3
(dx +c)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 2/ (d*x+c)~(3/2),x, algorithm="giac")

[Out] integrate(cosh(b*x + a)~2/(d*x + c)~(3/2), x)
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2
3.58 [l

(c+dx)°/2

Optimal. Leaf size=174

2bc 2be
3/2 ——2a \/E\/E\/de 30 20-=C ﬁ@m
22 Erf( Vi ) N 22?2 iy (—\/ﬁ 8bsinh(a + bx) cosh(a + bx) 2 cosh?(a + ¢

3dd/2 3dd/2 3d2+/c + dx 3d(c + dx)¥

[Out] (-2*Cosh[a + bxx]72)/(3*d*(c + d*x)~(3/2)) + (2%b~(3/2)*E~(-2%a + (2*b*c)/d
)*Sqrt [2*xPi]*Erf [(Sqrt [2]*Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]])/(3*d~(5/2)) + (2
*b~(3/2)*E~(2*a - (2*bxc)/d)*Sqrt [2*Pi]*Erfi[(Sqrt[2]*Sqrt [b]*Sqrt[c + d*x]
)/Sqrt[d]])/(3*d~(5/2)) - (8*b*Cosh[a + b*x]*Sinh[a + b*x])/(3*d~2*Sqrt[c +

d*x])

Rubi [A] time = 0.308861, antiderivative size = 174, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 9, number of rules used = 7, integrand size = 18, e

0.389, Rules used = {3314, 32, 3312, 3307, 2180, 2204, 2205}

2bc 2be
3/2 ——2a \/E\/E\/de 30 20-=C ﬁ@m
22 Erf( Vi ) N 22?2 iy (—\/ﬁ 8bsinh(a + bx) cosh(a + bx) 2 cosh?(a + ¢

3dd/2 3dd/2 3d2+/c + dx 3d(c + dx)¥

integrand size

Antiderivative was successfully verified.

[In] Int[Coshl[a + b*x]~2/(c + dx*xx)~(5/2),x]

[Out] (-2*Coshl[a + bxx]~2)/(3*d*(c + d*x)~(3/2)) + (2%b~(3/2)*E~(-2%a + (2*b*c)/d
)*Sqrt [2xPi] *#Erf [(Sqrt [2] *Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]])/(3*xd~(5/2)) + (2
*b~(3/2)*E~(2*%a - (2*xbxc)/d)*Sqrt [2*Pi]*Erfi[(Sqrt[2]*Sqrt [b]*Sqrtc + d*x]
)/Sqrt[d]])/(3*d~(5/2)) - (8*b*Cosh[a + b*x]*Sinh[a + b*x])/(3*d"~2*Sqrtl[c +

d*x])

Rule 3314

Int[((c_.) + (d_)*(x_)) " (m_)*((b_.)*sin[(e_.) + (f_.)*(x_)]1)"(n_), x_Symbo
1] :> Simp[((c + d*x)"(m + 1)*(b*Sin[e + f*x])"n)/(d*(m + 1)), x] + (Dist[(
b~ 2xf " 2xn*x(n - 1))/(d"2%(m + 1)*(m + 2)), Int[(c + d*x)"(m + 2)*(bxSin[e +

fxx])"(n - 2), x], x] - Dist[(f72*n"2)/(d"2*x(m + 1)*(m + 2)), Int[(c + d*x)
“(m + 2)*(b*Sinle + f*x])"n, x], x] - Simp[(b*f*nx(c + d*x)~(m + 2)*Cos[e +
fxx]*(b*Sinf[e + f*x])~(n - 1))/(d"2x(m + 1)*(m + 2)), x]) /; FreeQ[{b, c,

d, e, f}, x] && GtQ[n, 1] && LtQ[m, -2]

Rule 32

Int[((a_.) + (b_.)*(x_)) " (m_), x_Symbol] :> Simp[(a + bxx)"(m + 1)/(b*x(m +
1)), x] /; FreeQ[{a, b, m}, x] && NeQ[m, -1]

Rule 3312

Int[((c_.) + (d_)*x_)) " (m )*sin[(e_.) + (f_.)*(x )1 (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sinl[e + f*x]~°n, x], x] /; FreeQl{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]))

Rule 3307

Int[((c_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
1 :> Dist[I/2, Int[(c + d*x)"m/(E”~(I*k*Pi)*E~(I*(e + f*x))), x], x] - Dist[
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1/2, Int[(c + d*x) m*E~ (I*k*Pi)*E~(Ix(e + f*x)), x], x] /; FreeQ[{c, d, e,
f, m}, x] && IntegerQ[2xk]

Rule 2180

Int[(F_)"((g_)*((e_.) + (£_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol]
> Dist[2/d, Subst[Int[F~(gx(e - (cxf)/d) + (f*g*xx~2)/d), x], x, Sqrtlc + dx
x]]1, x] /; FreeQ[{F, c, d, e, f, g}, x] && !'$UseGamma === True

Rule 2204

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F a*Sqr
t[Pi]*Erfi[(c + d*x)*Rt[b*Logl[F], 21]1)/(2*d*Rt[b*Logl[F], 21), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]

Rule 2205

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~a*Sqr
t [Pil*Erf [(c + d*x)*Rt[-(b*Log[F]), 211)/(2*d*Rt [-(b*Log[F]), 2]), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rubi steps
2 2 : (8b2) i L ix (16172) il cosh @by g
cosh”(a + bx) e 2 cosh”(a + bx) B 8b cosh(a + bx) sinh(a + bx) B Vetdx N Vetdx
(c + dx)52 ~ 3d(c +dx)3? 342+/c + dx 3d? 3d?
> 1 cosh(2a+2b
_ 160%Vc + dx ~ Zcoshz(a + bx) ~ 8b cosh(a + bx) sinh(a + bx) N (16b ) f(zm + 2Verdx
3d3 3d(c + d.X)3/2 35[2\,(3 + dx 3d2
> cosh(2a+2bx)
2 Coshz(a + bx) ~ 8b cosh(a + bx) sinh(a + bx) N (Sb ) f Verdx dx
3d(c + dx)3/2 342ve + dx 342
bz —i(2ia+2ibx) d bz Ei(2ia+2ibx) d
2 coshz(a +bx) 8b cosh(a + bx) sinh(a + bx) N (4 ) f Vetdx X N (4 ) f Verdx X
3d(c + dx)3? 3d2+/c + dx 3d? 3d?
i(zm—%)—ﬂ’—"z |
) (8b2) Subst fe d ) d dx x,\c+dx
2cosh®(a + bx)  8bcosh(a + bx) sinh(a + bx) N |
3d(c + dx)¥? 3d%2vc + dx 3d°
3/2 —2a+2—bc V2vbVe+dx 3/2 251—2E V2VbVe+dx
_ZCOShZ(El + by) X 2b°e d \/ﬂerf(—\/E . 2032¢* 7 \2rterfi — v ) 8h e
3d(c + dx)3/2 3452 34512

Mathematica [A] time = 1.35024, size = 156, normalized size = 0.9

be 4bc
2e 2(’1+ )(\/— 4”d( b(de)) Gamma(; 2b(c+dx)) +V2de @ (b(c+dx)) Gam (;,@)"‘ (a )(Zb(c+d

3d2(c + dx)3?
Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x]~2/(c + d*x)~(5/2),x]

[Out] (-2*(Sqrt[2]*d*E~(4*a)*(-((bx(c + d*x))/d))"(3/2)*Gamma[1/2, (-2*b*(c + d*x
))/d] + Sqrt[2]*d*E~((4*bxc)/d)*((bx(c + d*x))/d)~(3/2)*Gammal[1/2, (2%b*(c
+ d*x))/d] + E(2x(a + (b*c)/d))*(d*Cosh[a + b*x]~2 + 2*b*(c + d*x)*Sinh[2*
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(a + b*x)]1)))/(3%d™2*xE~ (2% (a + (b*c)/d))*(c + dxx)~(3/2))

Maple [F] time = 0.102, size = 0, normalized size = 0.

f (cosh (bx + )2 (dx + ¢) 2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*x+a) 2/ (d*x+c)~(5/2),x)

[Out] int(cosh(b*x+a) 2/ (d*x+c)~(5/2),x)

Maxima [A] time = 1.20607, size = 159, normalized size = 0.91

2 (bc—ad)

3 3
3 \/E( (dx;c)b)Ze( 7 )r(_;Z(da;ﬂ)b) 3 \/z(_(dx;c)b)Ze( r(_%[_z(d;;—c)b)
+ 3 +
(dx+c)2

2 (bc—ad)
2 2

3 3
(dx+c)2 (dx+c)2

6d
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 2/ (d*x+c)~(5/2),x, algorithm="maxima"

[Out] -1/6%(3*sqrt(2)*((d*x + c)*b/d)~(3/2)*e” (2% (b*c - axd)/d)*gamma(-3/2, 2*(d*
X + ¢c)*b/d)/(d*x + c)~(3/2) + 3xsqrt(2)*(-(d*x + c)*b/d)~(3/2)*e~ (-2x(bxc -
axd)/d)*gamma (-3/2, -2*(d*x + c)*b/d)/(d*x + ¢c)~(3/2) + 2/(d*x + ¢c)~(3/2))

/d

Fricas [B] time = 2.32786, size = 2053, normalized size = 11.8

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~2/(d*x+c)~(5/2),x, algorithm="fricas")

[Out] 1/6%(4*sqrt(2)*sqrt(pi)*((b*d~2*x"2 + 2*bxc*d*x + b*c~2)*cosh(b*x + a)~2*co
sh(-2*%(b*c - axd)/d) - (b*xd~2%x"2 + 2%b*c*d*x + b*c~2)*cosh(b*x + a) 2*sinh
(-2% (b*xc - a*d)/d) + ((b*xd~2*x"2 + 2¥b*c*d*x + b*c~2)*cosh(-2*(b*c - ax*xd)/d
) — (b*d~2*x"2 + 2*bxc*d*x + b*c~2)*sinh(-2*(b*xc - a*d)/d))*sinh(b*x + a)~2
+ 2% ((b*d™2*x72 + 2xbxc*xd*x + b*c”2)*cosh(b*x + a)*xcosh(-2*(b*c - axd)/d)
- (b*d™2*x"2 + 2*bxc*xd*x + b*c~2)*cosh(b*x + a)*sinh(-2*(b*xc - a*d)/d))*sin
h(b*x + a))*sqrt(b/d)*erf(sqrt(2)*sqrt(d*x + c)*sqrt(b/d)) - 4*sqrt(2)*sqrt
(pi)* ((b*d~2%x72 + 2%bxc*d*x + bxc~2)*cosh(b*x + a) 2*cosh(-2*(b*c - ax*xd)/d
) + (b*xd"2*x72 + 2*bxc*d*x + b*c~2)*cosh(b*x + a) 2*sinh(-2*(b*c - ax*d)/d)
+ ((b*d™2*x"2 + 2xbxc*d*x + b*c~2)*cosh(-2x(bxc - axd)/d) + (b*d™2*x"2 + 2%
bxcxdxx + bxc”2)*sinh(-2*(b*c - a*xd)/d))*sinh(b*x + a)~2 + 2x((bxd~2*xx"2 +
2¥b*xc*d*x + b*c~2)*cosh(b*x + a)*cosh(-2*(b*c - axd)/d) + (bxd™2*x"2 + 2*b*
cxd*x + bxc”2)*cosh(b*x + a)*sinh(-2*(b*c - axd)/d))*sinh(b*x + a))*sqrt(-b
/d)xerf (sqrt(2) *sqrt(d*x + c)*sqrt(-b/d)) - ((4*xbxd*x + 4*bxc + d)*cosh(b*x
+ a)”4 + 4x(4xbxdxx + 4xb*c + d)*cosh(b*x + a)*sinh(b*x + a)~3 + (4xb*d*x
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+ 4xbxc + d)*sinh(bxx + a)~4 - 4*bkxd*x + 2xd*xcosh(bxx + a)~2 + 2*(3*(4dxbxdx*
X + 4xbxc + d)*cosh(b*x + a)”2 + d)*sinh(b*x + a)~2 - 4xb*c + 4*x((4dxbxd*xx +
4xb*xc + d)*cosh(b*x + a)~3 + dxcosh(b*x + a))*sinh(b*x + a) + d)*sqrt(d*x
+ ¢))/((d74*x"2 + 2xc*d"3*x + ¢ 2*%d"2)*cosh(b*x + a)”2 + 2+x(d"4*x"2 + 2*cx*d
~3%x + ¢c”"2*%d"2)*cosh(b*x + a)*sinh(b*x + a) + (d74*x"2 + 2*xc*d~3*x + ¢ 2%d"

2)*sinh(b*x + a)~2)

Sympy [F] time = 0., size = 0, normalized size = 0.

dx

5
(c +dx)2

f cosh? (a + bx)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)**2/(d*x+c)**(5/2),%)

[Out] Integral(cosh(a + b*x)**2/(c + d*x)**(5/2), x)

Giac [F] time = 0., size = 0, normalized size = 0.

cosh (bx + a)2
[t ot

5
(dx + )2
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~2/(d*x+c)~(5/2),x, algorithm="giac")

[Out] integrate(cosh(b*x + a)~2/(d*x + ¢c)~(5/2), x)
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2
3 54 fCOSh (a+bx) dx

(c+dx)7/2

Optimal. Leaf size=220

2bc 2bc
5/2 ——2a \/E\/E\/c+dx 5/ 20-=C \/E\/Em
BV2rbe s Erf( Vi ) N 8y2mbee Erﬁ(—@ 32b% cosh®(a + bx)  8bsinh(a + bx) cosh(

154772 154772 1545e + dx 15d2(c + dx)3"

[Out] (16%b72)/(156%d"3xSqrt[c + d*x]) - (2xCosh[a + b*x]~2)/(5xd*(c + d*x)~(5/2))
- (32*#b"2*Cosh[a + b*x]"2)/(15*%d"3*Sqrt[c + d*x]) - (8*b~(5/2)*E~(-2*a + (

2*b*xc) /d) *Sqrt [2¥Pi]*Erf [(Sqrt [2] *Sqrt [b] *Sqrt [c + d*x])/Sqrt[d]])/(15*d~ (7

/2)) + (8%b~(5/2)*E~(2%a - (2%b*c)/d)*Sqrt[2*Pi]*Erfi[(Sqrt [2]*Sqrt[b]*Sqrt

[c + d*x])/Sqrt[d]])/(15%d~(7/2)) - (8*bxCosh[a + b*x]*Sinh[a + b*x])/(15%d

~2x(c + dxx)~(3/2))

Rubi [A] time = 0.311493, antiderivative size = 220, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 9, number of rules used = 8, integrand size = 18, e .

0.444, Rules used = {3314, 32, 3313, 12, 3308, 2180, 2204, 2205}

2bc 2be
5/2 ——2a \/E\/E\/de 5/ 20-=C VE\/EM
_8\/2_7119 e Erf( Vd ) + 8V2m e Erﬁ( Vi ) _ 3212 COShz(a + bx) ~ 8b sinh(a + bx) cosh(

154712 154712 15d43Vc + dx 15d2(c + dx)3/2

integrand size

Antiderivative was successfully verified.

[In] Int[Coshl[a + b*xx]~2/(c + d*xx)~(7/2),x]

[Out] (16%b~2)/(15%d~3*Sqrt[c + d*x]) - (2*Coshl[a + bxx]~2)/(5*d*(c + d*x)~(5/2))
- (32*#b"2*Cosh[a + b*x]"2)/(15*%d"3*Sqrt[c + d*x]) - (8*b~(5/2)*E~(-2*a + (
2*b*xc) /d) *Sqrt [2¥Pi]*Erf [(Sqrt [2] *Sqrt [b] *Sqrt [c + d*x])/Sqrt[d]])/(15*d~ (7

/2)) + (8%b~(5/2)*E~(2*%a - (2*bxc)/d)*Sqrt [2#Pi]*Erfi[(Sqrt [2]*Sqrt [b]l*Sqrt

[c + d*x])/Sqrt[d]])/(15%xd~(7/2)) - (8*bxCosh[a + b*x]*Sinh[a + b*x])/(15%d
~2x(c + dxx)~(3/2))

Rule 3314

Int[((c_.) + (@_)*(x_)) " (m )*((b_.)*sin[(e_.) + (f_.)*(x_)])"(n_), x_Symbo
1] :> Simp[((c + d*x)~(m + 1)*(b*Sin[e + f*x])"n)/(d*(m + 1)), x] + (Dist[(
b 2xf"2xnx(n - 1))/(d"2%(m + D*(m + 2)), Int[(c + d*x)"(m + 2)*(b*Sin[e +

fxx])"(n - 2), x], x] - Dist[(£72*xn"2)/(d"2*(m + 1)*(m + 2)), Int[(c + dx*x)
“(m + 2)*(b*Sin[e + f*x])"n, x], x] - Simp[(b*f*n*(c + d*x)~(m + 2)*Cos[e +
fxx]*(b*Sinfe + f*xx])~(n - 1))/(@ 2%(m + 1)*x(m + 2)), x]) /; FreeQ[{b, c,

d, e, f}, x] && GtQ[n, 1] && LtQ[m, -2]

Rule 32

Int[((a_.) + (b_.)*(x_)) " (m_), x_Symbol] :> Simp[(a + bxx)"(m + 1)/(b*x(m +
1)), x] /; FreeQ[{a, b, m}, x] && NeQ[m, -1]

Rule 3313

Int[((c_.) + (d_.)*(x_)) " (m_)*sinl[(e_.) + (£_.)*(x_)]1"(n_), x_Symbol] :> Si
mp[((c + d*x)"(m + 1)*Sin[e + f*x]"n)/(d*(m + 1)), x] - Dist[(f*n)/(d*x(m +
1)), Int[ExpandTrigReduce[(c + d*x)"(m + 1), Cos[e + fxx]*Sin[e + f*x] " (n -
1), x1, x1, x] /; FreeQl{c, 4, e, f, m}, x] && IGtQ[n, 1] && GeQ[m, -2] &&
LtQ[m, -1]
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Rule 12

Int[(a_)*(u_), x_Symbol] :> Distla, Int[u, x], x] /; FreeQla, x] && !'Match
Qlu, (b_)*(v_) /; FreeQ[b, x]]

Rule 3308

Int[((c_.) + (d_)*(x_)) " (m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> Dist[I
/2, Int[(c + d*x)"m/E~(I*x(e + f*x)), x], x] - Dist[I/2, Int[(c + d*x) "m*E~(
Ix(e + f*xx)), x1, x] /; FreeQl{c, d, e, f, m}, x]

Rule 2180

Int [(F_)~((g_.)*x((e_.) + (£_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol]
> Dist[2/d, Subst[Int[F~(gx(e - (cxf)/d) + (f*g*xx~2)/d), x], x, Sqrtlc + dx
x]], x] /; FreeQ[{F, c, d, e, f, g}, x] && !'$UseGamma === True

Rule 2204

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~ax*Sqr
t[Pi]l*Erfi[(c + d*x)*Rt[b*Logl[F], 2]11)/(2*d*Rt[bxLogl[F], 2]1), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]

Rule 2205

Int[(F)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~axSqr
t[Pil*Erf [(c + d*x)*Rt[-(b*Log[F]), 2]11)/(2*d*Rt [-(b*Logl[F]), 2]), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rubi steps
1 coshz(a+bx)
COShz(tl + bx) 2 COShz(El + bx)  8bcosh(a + bx) sinh(a + bx) (sz) f (c+dx)32 dx N (16b2) f (crapz X
— " dx=- — —
(c + dx)7/2 5d(c + dx)>/2 15d2(c + dx)3/2 1542 1542
73
_ 16b? 2cosh®(a +bx) 322 cosh®(a + bx)  8bcosh(a + bx) sinh(a + bx) . (64117 ) 4
5@V +dx  5d(c+dx)>? 15d3Vc + dx 154%(c + dx)3/2
3
a 16b% 2 coshz(u +bx) 3207 COShZ(lZ + bx)  8bcosh(a + bx) sinh(a + bx) (32b ) J
15BVe+dx  Hd(c+dx)? 15d3+/c + dx 15d%(c + dx)*2
3
16 2cosh?(a+bx) 3202 cosh?(a+bx) 8bcosh(a + bx)sinh(a + bx) (160°)
C15dB3Ve+dx  5d(c+dx)? 15d43Vc¢ + dx 154%(c + dx)3/2
3
2 L2 , 2 , (320°) ¢
3 16b 2cosh(a + bx) 32b°cosh®(a + bx) 8bcosh(a + bx)sinh(a + bx)
1583V +dx  5d(c+dx)d? 15d3Vc¢ + dx 154%(c + dx)3/2
5/2 —2a+ V2VbVe+dx 5
_ 16b? 2cosh®(a +bx)  32b% cosh®(a + bx) 8077 = \/2_7zerf( Vi . 8
1583Ve +dx  5d(c +dx)>? 15d3Vc + dx 15472

Mathematica [B] time = 3.03441, size = 825, normalized size = 3.75

2b(c+dt) 2b(c+dx) 5/2 2b(c+:7lv)
(16\/_ 2d%~ 7@ Gamma (1 —2b(c+dx)) (cosh (211 - i) + sinh (2a Zbc)) (— b(c+dx)) — 6d%e 16b2cze

27 d d d d

Antiderivative was successfully verified.
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[In] Integrate[Cosh[a + b*x]~2/(c + d*x)~(7/2),x]

[Out] (-6*xd"2*E~((2*bx(c + d*x))/d) - 16*b~2*xc”"2*xCosh[2*a - (2*b*c)/d] + 4x*xbxckxdx*
Cosh[2*a - (2*bxc)/d] - 3*d"2*Cosh[2*a - (2*xbxc)/d] - 16%b~2*xc ™ 2*xE~ ((4*xb*(c
+ d*x))/d)*Cosh[2*a - (2%b*c)/d] - 4*xbxcxd*E~((4*b*(c + d*x))/d)*Cosh[2*a
- (2x%bxc)/d] - 3*d"2+«E~ ((4xb*x(c + d*x))/d)*Cosh[2*xa - (2%b*c)/d] - 32%b~2xc
*d*x*Cosh[2*a - (2*xbxc)/d] + 4*b*d~2*x*Cosh[2*a — (2xbxc)/d] - 32*b~2*c*d*E
“((4%b*x(c + d*x))/d)*x*Cosh[2*a - (2%b*c)/d] - 4*xbxd"2*xE~((4xbx(c + d*x))/d
)*x*Cosh[2*a - (2*b*c)/d] - 16*b~2*%d"2*x"2*Cosh[2*a - (2*b*xc)/d] - 16*¥b~2x*d
“2xE~ ((4*%bx(c + dxx))/d)*x"2*Cosh[2*a - (2xbxc)/d] + 16*Sqrt[2]*d~2*E~ ((2*b
*(c + d*x))/d)*((bx(c + d*x))/d)~(5/2)*Gamma[1/2, (2*b*x(c + d*x))/d]*(Cosh[
2%a - (2*b*c)/d] - Sinh[2*a - (2%b*c)/d]) + 16*b~2xc~2*Sinh[2*xa - (2%b*c)/d
] - 4xbxcxd*Sinh[2*a - (2%b*c)/d] + 3*d"2*Sinh[2*a - (2%b*c)/d] - 16*xb~2*c™
2%E~ ((4*%b*x(c + d*x))/d)*Sinh[2*a - (2%b*c)/d] - 4*xbxcxd*E~((4*b*x(c + d*x))/
d)*Sinh[2*a - (2*bxc)/d] - 3*d"2*E~ ((4*xb*x(c + d*x))/d)*Sinh[2*a - (2*b*c)/d
] + 32%b72xc*d*x*Sinh[2*a - (2xb*c)/d] - 4*xb*d~2*x*Sinh[2*a - (2%b*c)/d] -
32*%b72*xckd*E” ((4xbx (¢ + d*x))/d)*x*Sinh[2*a - (2xbxc)/d] - 4*b*d"2*E~ ((4*xbx*
(c + d*x))/d)*x*Sinh[2*a - (2xbxc)/d] + 16*b~2*d"2*x~2*Sinh[2*a - (2*bx*c)/d
1 - 16%b72%d"2%E~ ((4xb* (c + d*x))/d)*x"2xSinh[2*a - (2*%bxc)/d] + 16%Sqrt[2]
*d"2%E~ ((2%b*x(c + d*x))/d)*(-((bx(c + d*x))/d))"(5/2)*Gamma[1/2, (-2%b*(c +
d*x))/d]*(Cosh[2*a - (2%b*c)/d] + Sinh[2*a - (2%bx*c)/d]))/(30*%d~3*E~ ((2*b*

(c + d*x))/d)*(c + d*x)~(5/2))

Maple [F] time = 0.095, size = 0, normalized size = 0.

f (cosh (bx + )2 (dx + 0% dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*x+a) 2/ (d*x+c)~(7/2),x)

[Out] int(cosh(b*x+a) "2/ (d*x+c)~(7/2),x)

Maxima [A] time = 1.20105, size = 157, normalized size = 0.71

dx+0)b g (z(bHd)) 2 (dx+0)b dx+c)b g (
a2 Ty ) g o),
+

2 (bcd—ad) )

r(_§ _ 2(dx+o)b )

2’ d 1

+

5
(dx+c)2

5 5
2 2

(dx+c) (dx+c)

5d
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~2/(d*x+c)~(7/2),x, algorithm="maxima"

[Out] -1/5%(5*xsqrt(2)*((d*x + c)*b/d)~(5/2)*e” (2% (b*c - axd)/d)*gamma(-5/2, 2*(dx*
X + c)*b/d)/(d*x + c)~(5/2) + 5xsqrt(2)*(-(d*x + c)*b/d)~(5/2)*e” (-2* (b*c -
a*d)/d)*gamma (-5/2, -2x(d*x + c)*b/d)/(d*x + c)~(5/2) + 1/(d*x + ¢)~(5/2))

/d

Fricas [B] time = 2.38752, size = 2974, normalized size = 13.52

result too large to display
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 2/ (d*x+c)~(7/2),x, algorithm="fricas")

[Out] -1/30%(16*sqrt(2)*sqrt(pi)*((b"2%d"3*x"3 + 3*b~2%c*d~2*%x"2 + 3*b~2%c~2xd*x
+ b72*c”3)*cosh(b*x + a) 2*cosh(-2*(b*c - a*xd)/d) - (b72%d"3*x"3 + 3*b~2*cx*
d"2*x72 + 3*bT2xcT2xd*x + b~2%c”3)*cosh(b*x + a) 2*xsinh(-2*(b*c - ax*xd)/d) +
((b72%d"3%x"3 + 3*b~2xc*xd"2*x"2 + 3*b72%c”2*d*x + b~ 2*c”~3)*cosh(-2*(b*c -
axd)/d) - (b72xd"3*x"3 + 3*b"2%c*d"2%x"2 + 3*bT2*xc"2xd*x + b~ 2%c”3)*sinh (-2
*(b*xc - a*xd)/d))*sinh(b*x + a)~2 + 2% ((b"2*d"3*x"3 + 3*b~2*xc*xd"2*x"2 + 3*b~
2%c”2xd*x + b"2*c”3)*cosh(b*x + a)*cosh(-2*(b*c - axd)/d) - (b™2*xd"3*x"3 +
3*b7"2kckdT2xxT2 + 3xbT2%cT2*d*x + bT2*c”3)*cosh(b*x + a)*sinh(-2*(b*c - axd
)/d))*sinh(b*x + a))*sqrt(b/d)*erf (sqrt(2)*sqrt(d*x + c)*sqrt(b/d)) + 16%sq
rt(2)*sqrt (pi)*((b72+d"3*x"3 + 3*b"2%c*kd™2*x"2 + 3*xb~2%c~2*d*x + b~2%c~3)*c
osh(b*x + a) 2*cosh(-2*x(b*xc - a*d)/d) + (b"2*d"3*x"3 + 3*b~2xc*d~2*x"2 + 3%
bT2%c”2xd*x + b72%c”3)*cosh(b*x + a) 2*sinh(-2*(b*c - axd)/d) + ((b™2%d"3x*x
"3 + 3*b72kckdT2xxT2 + 3%bT2%cT2%d*x + bT2*c”3)*cosh(-2x(b*xc - axd)/d) + (b
“2%d73%x73 + 3*bT2xckd"2xx72 + 3*b72*cT2*d*x + bT2xc"3)*sinh (-2*(b*c - axd)
/A))*sinh(b*x + a)”2 + 2*x((b72*%d"3*x"3 + 3*b~2xc*kd"2*xx"2 + 3*b"2*cT2*d*x +
b~2*c"3)*cosh(b*x + a)*cosh(-2x(b*c - a*xd)/d) + (b"2*d"3*x"3 + 3*b~2xcxd~ 2%
X"2 + 3*b"2xc"2%d*x + b"2%c”3)*cosh(b*x + a)*sinh(-2*(b*c - a*xd)/d))*sinh(b
xx + a))*sqrt(-b/d)*erf (sqrt(2)*sqrt(d*x + c)*sqrt(-b/d)) + (16*b~2xd~2%x"2
+ (16*b72*%d"2*x72 + 16%b72%c™2 + 4xb*ckd + 3*d™2 + 4*x(8%b"2*c*d + b*d~2)*x
Yxcosh(b*x + a)”4 + 4*x(16*b"2xd"2*xx"2 + 16%b~2%c™2 + 4xb*xcxd + 3*d~2 + 4%*(8
*b72%c*d + bkd"2)*x)*cosh(b*x + a)*sinh(b*x + a)~3 + (16*%b~2+%d"2%x"2 + 16x*b
"2%c72 + 4xbkxckd + 3*%d"2 + 4x(8*%b"2*c*d + b*d"2)*x)*sinh(b*x + a)~4 + 16%b”
2%c”2 + 6*%d"2*cosh(b*x + a)~2 - 4xb*c*d + 6% ((16*b72xd"2*xx"2 + 16*¥b~2%c™2 +
4xbxcxd + 3*d"2 + 4% (8%b~2*c*kd + b*d"2)*x)*cosh(b*x + a)”2 + d~2)*sinh(b*x
+ a)72 + 3*%d72 + 4% (8%b"2%c*kd - b*d"2)*x + 4x((16%¥b72+%d"2*%x"2 + 16*%b"2xc”2
+ 4xbxckxd + 3*d"2 + 4% (8+b"2*c*kd + b*d"2)*x)*cosh(b*x + a)~3 + 3*d"2*cosh(
bxx + a))*sinh(b*x + a))*sqrt(d*x + c))/((d76%x"3 + 3*cxd~5*x"2 + 3xc~2*d"4
*X + ¢”3*%d"3)*cosh(b*x + a)”2 + 2¥(d"6*x"3 + 3*c*kd"5*x"2 + 3*c”2*xd"4*x + ¢~
3*d"3)*cosh(b*x + a)*sinh(b*x + a) + (d76*x”™3 + 3*xcxd™5*xx72 + 3*c™2*d " 4x*x +
c”"3*d"3) *sinh(b*x + a)~2)

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)**2/(d*xx+c)**(7/2),%)

[Out] Timed out

Giac [F] time = 0., size = 0, normalized size = 0.

cosh (bx + 11)2
[t ot

7
(dx +0)2
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~2/(d*x+c)~(7/2),x, algorithm="giac")
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[Out] integrate(cosh(b*x + a)~2/(d*x + c)~(7/2), x)



236

2
3.55  [LUY gy

(c+dx)?12

Optimal. Leaf size=251

2bc 2bc
7/p ——2a \/E\/EVcHix 7p 20-=F ﬁ@m
2Vl e Erf( Vd ) . 32v2nb"e* ™ @ Erfi (—\/3 3202 cosh®(a + bx) 12863 sinh(a + bx) cosh

105492 105492 10543(c + dx)32 105d4/c + dx

[Out] (16*b~2)/(105*%d"3*(c + d*x)~(3/2)) - (2*Coshl[a + bxx]~2)/(7*d*(c + d*xx)~(7/
2)) - (32%b~2xCosh[a + b*x]~2)/(105%d"3*(c + d*x)~(3/2)) + (32*xb~(7/2)*E~(-

2*%a + (2*%bxc)/d)*Sqrt [2*Pi]*Erf [(Sqrt [2]*Sqrt [b]l*Sqrt[c + d*x])/Sqrt[d]])/(
105%d~(9/2)) + (32+b~(7/2)*E~(2*a - (2xbxc)/d)*Sqrt [2*Pi]*Erfi [(Sqrt [2]*Sqr
t[b]*Sqrt[c + d*x])/Sqrtld]])/(105%d~(9/2)) - (8*bxCosh[a + b*x]*Sinh[a + b
*x])/(35%d"2*x(c + d*x)~(5/2)) - (128+%b~3*Cosh[a + b*x]*Sinh[a + b*x])/(105%
d~4xSqrt[c + d*x])

Rubi [A] time = 0.37924, antiderivative size = 251, normalized size of antiderivative =

1., number of steps used = 11, number of rules used = 7, integrand size = 18, number of rules

= 0.389, Rules used = {3314, 32, 3312, 3307, 2180, 2204, 2205}

2bc 2be
7/2 ,——2a V2VbVe+dx 7/2 20~ V2VbVerdx
322mte Erf( i), B2V2rb 2 TR (SE ) 3012 cosh?(a + bx) 1280° sinhi(a + bx) cosh

105472 105492 10543(c + dx)32 105d4Ve + dx

integrand size

Antiderivative was successfully verified.

[In] Int[Cosh[a + b*xx]"2/(c + dx*xx)~(9/2),x]

[Out] (16*%b~2)/(105%d"3*(c + d*x)~(3/2)) - (2*Coshl[a + b*x]"2)/(7*d*(c + d*x)~(7/
2)) - (32*%b~2*Cosh[a + bxx]~2)/(105*%d"3*(c + d*x)~(3/2)) + (32%b~(7/2)*E" (-

2%a + (2%bxc)/d)*Sqrt [2xPi]*Erf [(Sqrt [2]*Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]])/(
105%d~(9/2)) + (32xb~(7/2)*E~(2%a - (2xb*c)/d)*Sqrt [2*Pi]*Erfi[(Sqrt[2]*Sqr
t[b]*Sqrt[c + d*x])/Sqrtld]])/(105%d~(9/2)) - (8*bxCosh[a + b*x]*Sinh[a + b
*x])/(35%d"2*%(c + d*x)~(5/2)) - (128xb~3*Cosh[a + bxx]*Sinh[a + b*x])/(105%
d~4*Sqrt[c + dxx])

Rule 3314

Int[((c_.) + (@_)*(x)) " (m )*x((b_.)*sin[(e_.) + (f_.)*(x)]1)"(n_), x_Symbo
1] :> Simp[((c + d*x)"(m + 1)*(b*Sin[e + f*x])"n)/(d*x(m + 1)), x] + (Dist[(
b 2*xf"2%nx(n - 1))/(@"2x(m + 1)*(m + 2)), Int[(c + d*x)"(m + 2)*(b*Sin[e +

fxx]) " (n - 2), x], x] - Dist[(£72*xn"2)/(d"2*(m + 1)*x(m + 2)), Int[(c + dx*xx)
“(m + 2)*(b*Sinle + f*x])"n, x], x] - Simp[(b*f*n*x(c + d*x)~(m + 2)*Cos[e +
fxx]*(b*Sin[e + fxx])~(n - 1))/(d"2%(m + 1)*x(m + 2)), x]) /; FreeQ[{b, c,

d, e, f}, x] && GtQ[n, 1] && LtQ[m, -2]

Rule 32

Int[((a_.) + (b_.)*(x_)) " (m_), x_Symbol] :> Simp[(a + bxx)"(m + 1)/(b*x(m +
1)), x1 /; FreeQ[{a, b, m}, x] && NeQ[m, -1]

Rule 3312

Int[((c_.) + (d_)*(x_)) " (m )*sin[(e_.) + (f_.)*(x )] (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sinl[e + f*x]°n, x], x] /; FreeQl{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]))
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Rule 3307

Int[((c_.) + (d_)*(x_)) " (m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) "m/(E"(I*k*Pi)*E~(Ix(e + f*x))), x], x] — Distl[
I/2, Int[(c + d*xx) m*xE~(Ixk*Pi)*E~(I*(e + f*x)), x], x] /; FreeQl{c, d, e,
f, m}, x] & IntegerQ[2x*k]

Rule 2180

Int[(F_)~((g_.)*((e_.) + (£_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol]
> Dist[2/d, Subst[Int[F~(gx(e - (cxf)/d) + (f*g*x~2)/d), x], x, Sqrtlc + dx
x]], x] /; FreeQ[{F, c, d, e, f, g}, x] && !'$UseGamma === True

Rule 2204

Int[(F)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~axSqr
t[Pi]*Erfi[(c + d*x)*Rt[bxLogl[F], 2]1])/(2*d*Rt[b*Logl[F], 2]), x] /; FreeQ[{
F, a, b, ¢, d}, x] && PosQ[b]

Rule 2205

Int[(F)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~ax*Sqr
t[Pil*Erf [(c + d*x)*Rt[-(b*Log[F]), 211)/(2*d*Rt[-(bxLogl[F]), 2]), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[bl]

Rubi steps
1 Coshz(a+bx)
coshz(a + bx) o 2 coshz(a + bx) 8bcosh(a + bx)sinh(a + bx) <8b2) f (c+dx)>2 dx N (16b2) f (crd0i2
(c + dx)92 — 7d(c + dx)7”2 35d2(c + dx)5/2 3542 3542
_ 16b? 2cosh®(a +bx) 3202 cosh?(a +bx)  8bcosh(a + bx)sinh(a + bx) 1
~105d3(c + dx)32  7d(c + dx)7? 105d3(c + dx)3/2 35d2(c + dx)5/2
~ 1642 _ 256b*Vc+dx  2cosh’(a+bx) 3207 cosh’(a+bx) 8bcosh(a + bx)
" 10543(c + dx)3/2 105d° 7d(c + dx)72 105d3(c + dx)3/2 35d2(c +
_ 16b? 2cosh®(a +bx) 3202 cosh®(a + bx)  8bcosh(a + bx)sinh(a + bx) 1
~105d3(c + dx)32  7d(c + dx)7? 105d3(c + dx)3/2 35d2(c + dx)>?
_ 16b? 2cosh?(a +bx) 3202 cosh?(a + bx)  8bcosh(a + bx)sinh(a + bx) 1
105d3(c + dx)32  7d(c + dx)7? 105d3(c + dx)3/2 35d2(c + dx)>?
_ 16b? ~ 2 cosh?(a + bx) 32 cosh?(a + bx) _ 8bcosh(a + bx)sinh(a + bx) 1
~105d3(c + dx)32  7d(c + dx)7? 105d3(c + dx)32 35d2(c + dx)>/?
2bc
7/2 —2a+— _[ V2vVbVe+dx
16b% 2cosh?(a + bx) 32k cosh?(a + bx) 320712 27-(erf( Vi

T 105P(c+d0 2 Tdc+dn’?  1068(c+dnP? 105492

Mathematica [A] time = 0.828249, size = 222, normalized size = 0.88

2bc 2bc
2 (16\/§b3(c + dx)3ezu_T A /_b(c;—dx) Gamma (%, —Zb(c;rdx)) - 16\/§b3(c + dx)3e7_2” b(c-;dX) Gamma (%, —Zb(C;dx)) -
1

Antiderivative was successfully verified.
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[In] Integrate[Cosh[a + b*x]~2/(c + d*x)~(9/2),x]

[Out] (2*(8*b~2*xd*(c + d*xx)~2 - 15%d"3*Coshl[a + b*x] "2 - 16%b~2*d*(c + dx*x) " 2*Cos
hla + bxx]~2 + 16%Sqrt[2]*b"3+E~(2%a - (2%b*c)/d)*(c + dxx) 3*Sqrt[-((bx(c

+ d*x))/d)]1*Gamma[1/2, (-2*b*(c + d*x))/d] - 16*Sqrt[2]*b~3*E~(-2*a + (2*b*
c)/d)*(c + d*x)~3*Sqrt[(bx(c + d*x))/d]*Gamma[1/2, (2*bx(c + d*x))/d] - 6%b
*d~2%(c + d*x)*Sinh[2%(a + b*x)] - 32%xb~3%(c + d*x) "3%Sinh[2*(a + b*xx)]))/(
105%d~4*(c + dxx)~(7/2))

Maple [F] time = 0.104, size = 0, normalized size = 0.

f (cosh (bx + )2 (dx + 02 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*x+a) 2/ (d*x+c)~(9/2),x)

[Out] int(cosh(b*x+a) 2/ (d*x+c)~(9/2),x)

Maxima [A] time = 1.2126, size = 157, normalized size = 0.63

4 (Z(bc—ad)) 7 (_Z(hc—ad))
AP ) e )
7 + - + >
(@x+o)2 (dx+0)2 (dx+0)2

7d
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 2/ (d*x+c)~(9/2),x, algorithm="maxima"

[Out] -1/7*(14*sqrt(2)*((d*x + c)*b/d)~(7/2)*e” (2% (bxc - a*d)/d)*gamma(-7/2, 2*(d
*x + c)*b/d)/(d*x + ¢)”~(7/2) + 1ld*xsqrt(2)*(-(d*x + c)*b/d)~(7/2)*e” (-2* (b*c

- axd)/d)*gamma(-7/2, -2%(d*x + c)*b/d)/(d*x + c)~(7/2) + 1/(d*x + c)~(7/2

))/d

Fricas [B] time = 2.29016, size = 3951, normalized size = 15.74

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 2/ (d*x+c)~(9/2),x, algorithm="fricas")

[Out] 1/210%(64x*sqrt(2)*sqrt(pi)*((b™3*d"4*x"4 + 4*xb~3*c*d~3*%x"3 + 6*b~3*c™2xd™2%*
X"2 + 4xb"3%c73*d*x + b~3*c”4)*cosh(b*x + a) 2*cosh(-2*(b*c - axd)/d) - (b~
3xd"4*x"4 + 4*b”"3%c*d"3*x"3 + 6%b"3*cT2%d"2x%x”2 + 4¥b”3*c”3*kd*x + bT3%c74)*
cosh(b*x + a) 2*sinh(-2*(b*xc - axd)/d) + ((b"3*d"4*x"4 + 4*xb~3*c*xd~3*x"3 +
6*¥b"3*%c”2*%dA72*%x"2 + 4*b"3*c”3*d*x + b~3*c”4)*cosh(-2x(bxc - a*d)/d) - (b"3*
d"4*xx"4 + 4xb"3%xc*xd"3*%x"3 + 6%b"3kcT2%d"2%xx"2 + 4*xb"3*kc"3*d*x + b"3*c"4)*si
nh(-2*%(b*xc - a*d)/d))*sinh(b*x + a)~2 + 2*x((b"3*d"4*x"4 + 4*xb~3*c*xd"3*x"3 +
6*xb~3*CT2xd72*x"2 + 4*b73%c”3*d*x + b~ 3*c”4)*cosh(b*x + a)*cosh(-2*(b*c -
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a*d)/d) - (b73*d"4*x74 + 4%b~3*c*d"3*x"3 + 6*xb"3kcT2x%d"2*x"2 + 4*xb"3*kc”3xd*
X + b73*c”4)*cosh(b*x + a)*sinh(-2*(b*c - a*d)/d))*sinh(b*x + a))x*sqrt(b/d)
xerf (sqrt(2) *sqrt(d*x + c)*sqrt(b/d)) - 64*sqrt(2)*sqrt(pi)*((b~3*d"4*x"4 +
4xb~3*ckd"3*x"3 + 6*b"3%cT2xd"2%x"2 + 4*xb"3*c " 3*d*x + b~ 3*c”4)*cosh(b*x +
a) "2*xcosh(-2*x(b*c - a*xd)/d) + (b~3*d"4*x"4 + 4*xb~3*c*xd"3*x"3 + 6+¥b~3*%c™2%d"
2*%x”2 + 4*b"3%c”3*d*x + b~3*c”4)*cosh(b*x + a) 2*sinh(-2*(b*c - ax*d)/d) + (
(b™3*d"4*x74 + 4*b"3*c*d"3*x"3 + 6%¥b73*cT2xd"2%x"2 + 4*b 3*c”3*d*x + b 3*c”
4)*xcosh(-2x(b*xc - ax*d)/d) + (b73*d"4*x"4 + 4*b~3*c*d"3*x"3 + 6xb~3*c~2xd~ 2%
X"2 + 4*b"3%c”3*d*x + b"3*c”4)*sinh(-2*(b*xc - a*d)/d))*sinh(b*x + a)~2 + 2%
((b73%d"4*x"4 + 4*xb~3*c*xd"3%x"3 + 6*%b~3%c”2xd"2*x"2 + 4*b~3%c”3xd*x + b~ 3*cC
~“4)*cosh(b*x + a)*cosh(-2*(b*c - ax*d)/d) + (b~3*d"4xx"4 + 4%b~3*c*d"3*x~3 +
6*xb~3*CcT2xd"2*x"2 + 4*b"3%c”3*d*x + b~3*c”4)*cosh(b*x + a)*sinh(-2*(b*c -
axd)/d))*sinh(b*x + a))*sqrt(-b/d)*erf(sqrt(2)*sqrt(d*x + c)*sqrt(-b/d)) +
(64*b~3*%d"3*x"3 + 64*b"3*c"3 - 16%b"2%c"2+%d - 30*d"3*cosh(b*x + a)~2 - (64*
b~3*%d"3%x"3 + 64*%b"3%c”3 + 16%b " 2%xc”2*d + 12%bxcxd"2 + 15%d"3 + 16*%(12%b~ 3%
c*xd”2 + b72%d"3) *x"2 + 4*x(48*xb"3*xc”2*%d + 8*b"2%c*kd"2 + 3*b*xd"3)*x)*cosh (b*x
+ a)”4 - 4x(64*b"3%d"3*x"3 + 64xb"3*c”3 + 16%b"2*c"2%d + 12¥b*cxd”2 + 15%d
"3 + 16*%(12*%b73*%c*kd"2 + bT2xd"3)*x"2 + 4% (48*b73*cT2xd + 8*b"2xc*xd"2 + 3*bx*
d"3)*x)*cosh(b*x + a)*sinh(b*x + a)~3 - (64xb"3*d"3*x"3 + 64*b~3*%c”3 + 16x*b
“2%cT2%d + 12%b*xckxd”2 + 15%d"3 + 16%(12%b"3*kxcxd"2 + b72*d"3)*x"2 + 4% (48%b”
3kc”2*xd + 8*b"2xc*xd"2 + 3*b*d"3)*x)*sinh(b*x + a)~4 + 12%b*c*d"2 - 15%d"3 +
16% (12*b~3*c*xd™2 - b™2%d"3)*x"2 - 6% (5%d"3 + (64*xb~3%d"3*x"3 + 64*b~3*c”3
+ 16%b~2*%c"2%d + 12%b*c*d”2 + 15%d"3 + 16*(12%b73*c*d”2 + b~2*d"3) *x"2 + 4x*
(48*b~3*c™2*d + 8*b~2xc*xd"2 + 3*bxd~3)*x)*cosh(b*x + a)~2)*sinh(b*x + a)~2
+ 4% (48*%b~"3*c"2xd — 8*%b"2%c*d"2 + 3*b*d"3)*x — 4x(15%d"3*cosh(b*x + a) + (6
4xb~3*%d"3%x"3 + 64*b"3%c”3 + 16*%b"2%c”2xd + 12*%bxc*d"2 + 15%d~3 + 16%(12*b~
3kcxd"2 + b72*%d"3)*x72 + 4% (48*b"3*c"2%d + 8%b"2*c*d"2 + 3*b*d”~3)*x)*cosh(b
*x + a)”"3)*sinh(b*x + a))*sqrt(d*x + c))/((d78%x"4 + 4*cxd”7*x"3 + 6*c™2%d”
6*%x”"2 + 4*xc”3*%d"5*%x + c"4*xd"4)*cosh(b*x + a)”2 + 2*x(d"8*x"4 + 4xcxd"T7*x"3 +
6*%c”2*%dA76*x"2 + 4*xc”3*d"5xx + c”4*d74)*cosh(b*x + a)*sinh(b*x + a) + (d78%
X"4 + 4xcxd"T*x"3 + 6*%cT2*%d76*x"2 + 4*xc”3*%d"5*x + c¢”4*d"4)*sinh(b*x + a)~2)

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)**2/(d*x+c)**(9/2),x)

[Out] Timed out

Giac [F] time = 0., size = 0, normalized size = 0.

f cosh (bx + 11)2 i

9
(dx +c)2
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~2/(d*x+c)~(9/2),x, algorithm="giac")

[Out] integrate(cosh(b*x + a)~2/(d*x + ¢)~(9/2), x)
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3.56  [(c+dx)®?cosh’(a + bx)dx

Optimal. Leaf size=381

452 TE, f(fﬁ) 5\ [ad 7 Ty f(ffﬁ) 452" T Ex ﬁ(‘/_\/\/f_d) 5\ [2d72 r Erﬁ(

64072 576072 64b7/2 576b7/2

[Out] (-5%d*(c + dxx)~(3/2)*Cosh[a + b*x])/(3*b~2) - (5*d*(c + d*x)~(3/2)*Coshla
+ bxx]73)/(18%b~2) + (45%d~(5/2)*E~(-a + (b*c)/d)*Sqrt[Pi]*Erf [(Sqrt [b]*Sqr

tlc + d*x])/Sqrt[d]])/(64xb~(7/2)) + (5xd~(5/2)*E~(-3*a + (3*bxc)/d)*Sqrt [P
1/3]1*Erf [(Sqrt [3]*Sqrt [bl*Sqrt[c + d*x])/Sqrt[d]])/(5876%b~(7/2)) - (45%d~(5
/2)*E~(a - (bxc)/d)*Sqrt [Pi]*Erfi[(Sqrt[b]*Sqrtlc + d*x])/Sqrtld]])/(64*b~(
7/2)) - (5xd~(5/2)*E~(3%a - (3*b*c)/d)*Sqrt[Pi/3]*Erfi[(Sqrt[3]*Sqrt[b]l*Sqr

t[c + d*x])/Sqrt[d]])/(576+%b~(7/2)) + (45%d~2*Sqrt[c + d*x]*Sinh[a + b*x])/
(16%b~3) + (2*(c + d*x)~(5/2)*Sinh[a + b*x])/(3*%b) + ((c + d*x)~(5/2)*Coshl[

a + b*x]~"2xSinh[a + b*x])/(3*b) + (5xd"2*xSqrt[c + d*x]*Sinh[3*a + 3*bxx])/(
144%b73)

Rubi [A] time = 0.906379, antiderivative size = 381, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 23, number of rules used = 7, integrand size = 18 e o e

= 0.389, Rules used = {3311, 3296, 3308, 2180, 2204, 2205, 3312}

be 3bc bc 3bc .
45\/%d5/2€7_aErf(\/E - +d") 5 §d5/2e7_3”Erf(‘/§\/E\/_;C+dx) 45\/%d5/2e”_7Erﬁ(\/E - +d") 5\/§d5/ze3”_7Erﬁ(-
+ —

> integrand size

64b7/2 576b7/2 64b7/2 - 5765712

Antiderivative was successfully verified.

[In] Int[(c + d*x)~(5/2)*Cosh[a + b*x]~3,x]

[Out] (-5*d*x(c + d*x)~(3/2)*Cosh[a + b*x])/(3*b~2) - (5*dx(c + d*x)~(3/2)*Coshla
+ b*x]73)/(18%b72) + (45%d~(5/2)*E~(-a + (b*c)/d)*Sqrt [Pi]*Erf [(Sqrt [b]*Sqr

t[c + d*x])/Sqrt[dl])/(64*b~(7/2)) + (5*d~(5/2)*E~(-3*a + (3*bxc)/d)*Sqrt [P
i/31*Erf [(Sqrt [3]1*Sqrt [b]*Sqrt[c + d*x])/Sqrt([d]])/(576%b~(7/2)) - (45*d~(5
/2)*E~(a - (bxc)/d)*Sqrt [Pi]*Erfi[(Sqrt [b]*Sqrtlc + d*x])/Sqrtld]])/(64*b~(
7/2)) - (5xd~(5/2)*E~(3%a - (3%bxc)/d)*Sqrt [Pi/3]*Erfi[(Sqrt[3]*Sqrt [b]l*Sqr

tlc + d*x])/Sqrt[dl])/(576xb~(7/2)) + (45%d~2*Sqrtl[c + d*x]*Sinh[a + b*x])/
(16*%b~3) + (2*%(c + d*x)~(5/2)*Sinh[a + b*x])/(3*%b) + ((c + d*x)~(5/2)*Coshl[

a + b*x]~2xSinh[a + b*x])/(3%b) + (5xd"2*Sqrt[c + d*x]*Sinh[3*a + 3*bxx])/(
144%b~3)

Rule 3311

Int[((c_.) + (@_D)*(x_)) " (m_)*((b_.)*sin[(e_.) + (f_.)*(x_)])"(n_), x_Symbo
1] :> Simp[(d*m*(c + d*x)~(m - 1)*(b*Sin[e + f*x])"n)/(£f72*#n"2), x] + (Dist
[(b™2%(n - 1))/n, Int[(c + d*x) m*(b*Sin[e + f*x])"(n - 2), x], x] - Dist[(
d"2xmx(m - 1))/(£f72%n"2), Int[(c + d*x)"(m - 2)*(b*Sinl[e + f*x])"n, x], x]
- Simp[(b*(c + d*x) "m*Cos[e + f*x]*(b*Sinle + f*x])~(n - 1))/(f*n), x1) /;
FreeQ[{b, c, d, e, £}, x] && GtQ[n, 1] && GtQ[m, 1]

Rule 3296

Int[((c_.) + (@_)*(x_))"(m_.)*sin[(e_.) + (£_.)*(x_)], x_Symbol] :> -Simp[
((c + d*x) "m*Cos[e + f*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)"(m - 1)*Cos[
e + f*x], x], x] /; FreeQ[{c, d, e, £}, x] && GtQ[m, O]
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Rule 3308

Int[((c_.) + (d_)*(x_)) " (m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> Dist[I
/2, Int[(c + d*x)"m/E~(I*x(e + f*x)), x], x] - Dist[I/2, Int[(c + d*x) "m*E~(
Ix(e + f*xx)), x], x] /; FreeQl{c, d, e, f, m}, x]

Rule 2180

Int [(F_)~((g_.)*((e_.) + (£_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol]
> Dist[2/d, Subst[Int[F~(gx(e - (cxf)/d) + (f*g*xx~2)/d), x], x, Sqrtlc + dx
x]], x] /; FreeQ[{F, c, d, e, f, g}, x] && !'$UseGamma === True

Rule 2204

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~ax*Sqr
t[Pi]l*Erfi[(c + d*x)*Rt[b*Logl[F], 2]11)/(2*d*Rt[bxLogl[F], 2]1), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]

Rule 2205

Int[(F)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~axSqr
t [Pi]*Erf [(c + d*x)*Rt[-(bxLogl[F]), 2]1)/(2*d*Rt[-(b*Logl[Fl), 2]), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rule 3312

Int[((c_.) + (@_)*(x_)) " (m )*sin[(e_.) + (f_.)*(x )1 (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sin[e + f*x]°n, x], x] /; FreeQ[{c, 4, e, f
, mr, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]1))

Rubi steps

5/2 3 —
f (c + dx)52 cosh3(a + bx) dx o -

5d(c + dx)>2 cosh’(a + bx) . (c + dx)®2 cosh?(a + bx) sinh(a + bx) s

2
—f(c+d:
3

_ 5d(c+dx)%? cosh’(a + bx) . 2(c + dx)®? sinh(a + bx) s (c + dx)52 cosh®(a + bx

1802 3b

3b

3b? 18b?

_ 5d(c +dx)*? cosh(a +bx)  5d(c + dx)¥? cosh®(a + bx) N 2(c + dx)*? sinh(a + b
3b

_ 5d(c+ dx)3? cosh(a + bx) _ 5d(c+ dx)¥2 cosh®(a + bx) .\ 45d+/c + dx sinh(a +

3b? 182

1663
_ bd(c+ dx)3? cosh(a + bx)  5d(c + dx)%? coshS(u + bx) N 45d%Vc + dx sinh(a +

302 18b2

16b3

3b? 18b2

_ 5d(c+dx)*? cosh(a +bx)  5d(c + dx)¥? cosh®(a + bx) N 45d?+/c + dx sinh(a +
- - 1603

3b? 182

Mathematica [A] time = 3.73641, size = 243, normalized size = 0.64

be
52,0+ = of Vi
_ 5d(c +dx)¥? cosh(a + bx)  5d(c + dx)¥? cosh’(a + bx) .\ 45d%e " nerf(
- - 64712

a3 (\/gw/——b(czdx) Gamma (;, —3b(cd+dx)) (sinh (3a - %bc) + cosh (3a - 37&)) + (cosh (a - %) —sinh (a - %)) (\/@
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Antiderivative was successfully verified.

[In] Integratel[(c + d*xx)~(5/2)*Coshl[a + b*x]~3,x]

[Out] -(d"3*(Sqrt[3]*Sqrt[-((bx(c + d*x))/d)]*Gamma[7/2, (-3*bx(c + dx*x))/d]*(Cos
h[3*a - (3*bxc)/d] + Sinh[3*a - (3*b*c)/d]) + (Sqrt[(bx(c + d*x))/d]*(243%G

amma [7/2, (bx(c + d*x))/d] + Sqrt[3]*Gammal[7/2, (3*b*(c + d*x))/d]l*(Cosh[2x*

a - (2%b*c)/d] - Sinh[2xa - (2xbxc)/d])) + 243xSqrt[-((bx(c + d*x))/d)]*Gam
mal[7/2, -((bx(c + d*x))/d)]1*(Cosh[2*a — (2%b*xc)/d] + Sinh[2*a - (2xbx*c)/d])
)*(Cosh[a - (b*c)/d] - Sinh[a - (b*c)/d])))/(648+b~4xSqrtlc + d*x])

Maple [F] time = 0.125, size = 0, normalized size = 0.
& 3
f(dx + ¢)2 (cosh (bx + a))” dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)~(5/2)*cosh(b*x+a)~3,x)

[Out] int((d*x+c)~(5/2)*cosh(b*x+a) 3,x)

Maxima [A] time = 1.66634, size = 693, normalized size = 1.82

ate)

5\/3\/;dserf(\/§m\/§)e(3”‘3dm) 5\/§ﬁd3erf(\/§m\/g)e(_3ﬂ+ a 1215ﬁd3erf(m\/§)e(”‘b;) 1215ﬁd3erf(m\/§)
_ + _

oy ot e oyt

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~(5/2)*cosh(b*x+a)”~3,x, algorithm="maxima"

[Out] -1/1728*(5*sqrt(3)*sqrt(pi)*d~3*erf (sqrt(3)*sqrt(d*x + c)*sqrt(-b/d))*e” (3%
a - 3*bxc/d)/(b~3*sqrt(-b/d)) - 5*xsqrt(3)*sqrt(pi)*d~3*erf (sqrt(3)*sqrt(d*x
+ c)*sqrt(b/d))*e”(-3*a + 3xb*xc/d)/(b~3*sqrt(b/d)) + 1215xsqrt(pi)*d~3xerf
(sqrt(d*x + c)*sqrt(-b/d))*e”(a - b*c/d)/(b~3*sqrt(-b/d)) - 1215*sqrt(pi)*d
“3xerf (sqrt(d*x + c)*sqrt(b/d))*e”(-a + bxc/d)/(b"3*sqrt(b/d)) + 162%(4*(dx*
x + ¢)7(5/2)*b"2*xd*e” (b*c/d) + 10*(d*x + c)~(3/2)*bxd"~2*e~(b*c/d) + 16*sqrt
(d*x + c)*d~3*xe”(b*c/d))*e"(-a - (d*x + c)*b/d)/b~3 + 6%x(12x(d*x + c)~(5/2)
*xb~2xd*e” (3xbxc/d) + 10x(d*xx + c)~(3/2)*b*d"2%e” (3*bxc/d) + b*sqrt(d*x + c)
*d"3*%e” (3*b*c/d) ) *e” (-3%a - 3*(d*x + c)*b/d)/b~3 - 6*%(12*x(d*x + c)~(5/2)*b~
2xd*e”(3*a) - 10x(d*x + c)~(3/2)*b*d"2*xe~(3*a) + b*sqrt(d*x + c)*d~3*e” (3*a
))*e” (3*(d*x + c)*b/d - 3%b*c/d)/b73 - 162%(4*(d*x + c)~(5/2)*b"2*d*e"a - 1
Ox(d*x + c)”~(3/2)*b*d"2%e"a + 1b*sqrt(d*x + c)*d~3xe"a)*e”((d*x + c)*b/d -
b*xc/d)/b~3)/d

Fricas [B] time = 2.24555, size = 4815, normalized size = 12.64

result too large to display

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((d*x+c)~(5/2)*cosh(b*x+a)”~3,x, algorithm="fricas")

[Out] 1/1728%(5*sqrt(3)*sqrt(pi)*(d~3*cosh(b*x + a) 3*cosh(-3*%(b*c - axd)/d) - d~
3*cosh(b*x + a) 3*sinh(-3*(b*c - a*xd)/d) + (d"3*cosh(-3*(b*c - a*xd)/d) - 4~
3*sinh(-3*(b*xc - a*d)/d))*sinh(b*x + a)~3 + 3*x(d"3*cosh(b*x + a)*cosh(-3*x(b
*c - ax*d)/d) - d"3*cosh(b*x + a)*sinh(-3*(b*c - a*d)/d))*sinh(b*x + a)~2 +
3*(d"3*cosh(b*x + a) 2*cosh(-3*(b*c - a*d)/d) - d~3*cosh(b*x + a) 2*sinh(-3
x(bxc - axd)/d))*sinh(b*x + a))*sqrt(b/d)*erf (sqrt(3)*sqrt(d*x + c)*sqrt(b/
d)) + bxsqrt(3)*sqrt(pi)*(d~3*cosh(b*x + a)~3*cosh(-3x(bxc - axd)/d) + d~3x
cosh(b*x + a) " 3*sinh(-3*(b*c - a*d)/d) + (d"3*cosh(-3*(b*c - a*xd)/d) + d~3%
sinh(-3*(b*c - a*d)/d))*sinh(b*x + a)~3 + 3*(d"3*cosh(b*x + a)*cosh(-3*(b*c
- axd)/d) + d~3xcosh(b*x + a)*sinh(-3*(b*c - a*d)/d))*sinh(b*x + a)~2 + 3%
(d~3*cosh(b*x + a) " 2*cosh(-3*(bxc - a*d)/d) + d"3*cosh(b*x + a) 2*xsinh(-3*(
bxc - a*d)/d))*sinh(b*x + a))*sqrt(-b/d)*erf (sqrt(3)*sqrt(d*x + c)*sqrt(-b/
d)) + 1216xsqrt(pi)*(d~3*cosh(b*x + a) 3*cosh(-(b*c - a*xd)/d) - d~3*cosh(bx
x + a) 3xsinh(-(b*c - a*d)/d) + (d"3*cosh(-(b*c - a*d)/d) - d~3*sinh(-(b*c
- ax*d)/d))*sinh(b*x + a)~3 + 3*%(d"3*cosh(b*x + a)*cosh(-(bxc - a*d)/d) - 4~
3*cosh(b*x + a)*sinh(-(b*c - ax*d)/d))*sinh(b*x + a)~2 + 3*%(d"3*cosh(b*x + a
) "2xcosh(-(b*c - a*xd)/d) - d~3*cosh(b*x + a) 2*sinh(-(b*c - a*d)/d))*sinh(b
*x + a))*sqrt(b/d)*erf (sqrt(d*x + c)*sqrt(b/d)) + 1216xsqrt(pi)*(d~3*cosh(b
*x + a) 3*cosh(-(bxc - a*d)/d) + d"3*cosh(b*x + a) 3*sinh(-(b*c - axd)/d) +
(d~3*cosh(-(b*c - a*d)/d) + d~3*sinh(-(b*c - ax*d)/d))*sinh(b*x + a)~3 + 3%
(d"3*cosh(b*x + a)*cosh(-(b*xc - a*d)/d) + d"3*cosh(b*x + a)*sinh(-(b*c - a*
d)/d))*sinh(b*x + a)~2 + 3*%(d"3*cosh(b*x + a) 2*xcosh(-(b*c - ax*d)/d) + d~3x%
cosh(b*x + a) 2+sinh(-(b*c - a*d)/d))*sinh(b*x + a))*sqrt(-b/d)*erf (sqrt(d*
x + c)*xsqrt(-b/d)) - 6*%(12%b~3*d"2*x"2 - (12*%b~3*d"24x"2 + 12*%b~3*c”2 - 10%
b~2%c*d + bxb*d"2 + 2*x(12*%b~3*cxd - 5*b~2*d"2)*x)*cosh(b*x + a)~6 - 6x(12*b
“3xdT2%x72 + 12%b73%c”2 - 10*bT2%ckd + 5%b*d"2 + 2% (12*b"3%ckd - 5%b72*xd"2)
*x)*cosh(b*x + a)*sinh(b*x + a)~5 - (12*%b73*d"2*x"2 + 12*b~3%c”2 - 10%¥b~2*c
*d + 5*b*d"2 + 2*x(12*%b~3*cxd - 5*b~2%d"2)*x)*sinh(b*x + a)~6 + 12*xb~3*c”2 -
27* (4*xb~3*d"2%x"2 + 4*b~3%c”2 - 10%b~2xc*xd + 15%b*xd~2 + 2% (4%b~3*c*xd - 5%b
~2xd~2) *x) *cosh(b*x + a)~4 - 3*(36%b~3*d"2*x"2 + 36*%b~3*c”2 - 90*b~2*cxd +
135%b*d~2 + 5x(12%b73*%d"2*x"2 + 12*b~3*c™2 - 10*b~2*c*xd + 5xb*xd~2 + 2% (12*b
“3xcxd - 5*¥b72xd”"2)*x)*cosh(b*x + a)~2 + 18%(4*b~3*c*d - 5%b~2*d~2)*x)*sinh
(bxx + a)~4 + 10*b~2%c*xd - 4*(5x(12xb~3*d"2%x"2 + 12*b~3%c”2 - 10*¥b~2*c*xd +
5%bxd"2 + 2% (12xb~3*c*d - 5xb~2*d"2)*x)*cosh(b*x + a)”~3 + 27*(4xb~3*d"2*x~
2 + 4%b73*%c”2 - 10*b"2xcxd + 15%b*d"2 + 2% (4*xb”~3*cxd - 5xb~2%d"2)*x)*cosh(b
*x + a))*sinh(b*x + a)~3 + L5xb*d™2 + 27*(4*b~3*d"2*x"2 + 4%b~3*c”2 + 10%b~2
xcxd + 15%b*d~2 + 2% (4%b~3*xckxd + 5¥b~2xd”2)*x)*cosh(b*x + a)~2 + 3*(36%b~3x%
d"2*x72 + 36%b"3%c”2 — 5*x(12*xb~3*%d"2*x"2 + 12%b"3%c”2 - 10%b"2xc*d + 5xb*xd”
2 + 2% (12%b~3*c*xd - 5*¥b~2xd"2)*x)*cosh(b*x + a)~4 + 90*b~2%c*xd + 135%b*d~2
- B4%x(4*b"3*d"2*x"2 + 4*b"3%c”2 - 10%b"2*c*d + 15%b*d"2 + 2x(4%b~3*c*d - 5*
b~2%d"2) *x) *cosh(b*x + a)~2 + 18*(4*b~3*cxd + 5*b~2+d~2)*x)*sinh(b*x + a)~2
+ 2x(12*b~3*c*xd + 5*b72+%d"2)*x - 6% ((12xb~3*d"2*x"2 + 12*b~3*c”2 - 10*b~2%
cxd + 5¥b*xd~2 + 2% (12xb~3*c*d - 5xb~2*d"2)*x)*cosh(b*x + a)~5 + 18%(4*xb~3*d
T2xx72 4+ 4%D73%c”2 - 10%b72xckd + 15%bxd”"2 + 2% (4xb”"3*ckd - 5xbT2xd72) *x) *c
osh(b*x + a)”3 - 9*x(4*xb~3*xd"2xx"2 + 4%b~3*c”2 + 10*b~2xcxd + 15xb*xd~2 + 2x(
4xb~3*c*kd + 5xb72*%d"2)*x)*cosh(b*x + a))*sinh(b*x + a))*sqrt(d*x + c¢))/(b"4
*cosh(b*x + a)~3 + 3*b~4*xcosh(b*x + a) 2*sinh(b*x + a) + 3*b~4xcosh(b*x + a
)*sinh(b*x + a)”2 + b 4*sinh(b*x + a)~3)

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((d*x+c)**(5/2)*cosh(b*x+a)**3,x)

[Out] Timed out

Giac [F] time = 0., size = 0, normalized size = 0.

5
f (dx + ¢)2 cosh (bx + a)3 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~(5/2)*cosh(b*x+a)”~3,x, algorithm="giac")

[Out] integrate((d*x + c)~(5/2)*cosh(b*x + a)~3, x)
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3.57  [(c+dx)*?cosh’(a + bx) dx

Optimal. Leaf size=326
be 3bc be 3bc ;
9\/%613/287_”Erf(\/5 = +d") \/§d3/237_3”Erf(\/§\/z\/_;+dx) 9\/Ed3/ze”_7Erﬁ(\/E = *d") \/§d3/233“7Erﬁ($
32052 i 9652 " 32052 " 9652

[Out] -((d*Sqrtlc + d*x]*Cosh[a + b*x])/b~2) - (d*Sqrtlc + d*x]*Cosh[a + bxx]~3)/
(6%b~2) + (9%d~(3/2)*E~(-a + (b*c)/d)*Sqrt[Pi]*Erf [(Sqrt[bl*Sqrtlc + d*x])/
Sqrt[d]])/(32%b~(5/2)) + (d™(3/2)*E~(-3%a + (3*b*c)/d)*Sqrt[Pi/3]*Erf[(Sqrt
[3]*Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]])/(96+b~(5/2)) + (9*d~(3/2)*E~(a - (b*c)
/d)*Sqrt [Pi]*Erfi[(Sqrt[b]l*Sqrt[c + d*x])/Sqrt[d]]l)/(32*b~(5/2)) + (d~(3/2)
*E~(3*%a - (3%b*c)/d)*Sqrt[Pi/3]*Erfi[(Sqrt[3]*Sqrt[bl*Sqrtlc + d*x])/Sqrtld
11)/(96xb~(5/2)) + (2*(c + d*x)~(3/2)*Sinh[a + b*x])/(3*b) + ((c + d*x)~(3/
2)*Cosh[a + bxx] 2xSinh[a + b*x])/(3xb)

Rubi [A] time = 0.712373, antiderivative size = 326, normalized size of antiderivative =

1., number of steps used = 20, number of rules used = 7, integrand size = 18, number of rules

= 0.389, Rules used = {3311, 3296, 3307, 2180, 2204, 2205, 3312}

be 3bc be 3bc ;
9\/5013/237‘“Erf(\/5 — +dx) §d3/237‘3“12rf(ﬁ@(;”d") 9\/Ed3/2e“_EErﬁ(\/E g +"") \/?13/233’”—7Erﬁ(£
+ + +

320572 9652 32b5/2 96b°/2

integrand size

Antiderivative was successfully verified.

[In] Int[(c + dx*xx)~(3/2)*Coshl[a + bxx]~3,x]

[Out] -((d*Sqrtlc + d*x]*Cosh[a + b*x])/b~2) - (d*Sqrtlc + d*x]*Cosh[a + bxx]~3)/
(6%b~2) + (9%d~(3/2)*E~(-a + (b*c)/d)*Sqrt[Pi]*Erf [(Sqrt[bl*Sqrtlc + d*x])/

Sqrt [d11)/(32%b~(5/2)) + (d~(3/2)*E~(-3%a + (3%bxc)/d)*Sqrt [Pi/3]1+Erf [(Sqrt
[3]*Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]])/(96+b~(5/2)) + (9*d~(3/2)*E~(a - (b*c)
/d)*Sqrt [Pi]*Erfi[(Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]])/(32*%b~(5/2)) + (d~(3/2)
*E~(3%a - (3*bxc)/d)*Sqrt [Pi/3]*Erfi[(Sqrt[3]*Sqrt[b]l*Sqrtlc + d*x])/Sqrtl[d
11)/(96%b~(5/2)) + (2*(c + d*x)~(3/2)*Sinh[a + bxx])/(3*b) + ((c + dxx)~(3/
2)*Cosh[a + bxx]~2xSinh[a + b*x])/(3xb)

Rule 3311

Int[((c_.) + (d_)*(x_)) " (m_)*((b_.)*sin[(e_.) + (f_.)*(x_)]1)"(n_), x_Symbo
1] :> Simp[(d*m*(c + d*x)~(m - 1)*(bxSin[e + fxx])"n)/(£72*n"2), x] + (Dist
[(b™2x(n - 1))/n, Int[(c + d*x) mx(b*Sin[e + f*x])"(n - 2), x], x] - Dist[(
d"2xmx(m - 1))/(£f72%n"2), Int[(c + d*x)"(m - 2)*(b*Sinl[e + f*x]) n, x], x]
- Simp[(b*(c + d*x) "m*Cos[e + f*x]*(b*Sinle + f*x])~(n - 1))/(f*n), x1) /;
FreeQ[{b, c, d, e, £}, x] && GtQ[n, 1] && GtQ[m, 1]

Rule 3296

Int[((c_.) + (@_)*x_))"(m_.)*sinl[(e_.) + (f_.)*(x_)], x_Symbol] :> -Simp[
((c + d*x) "m*Cos[e + f*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)"(m - 1)*Cos[
e + f*xx], x], x] /; FreeQ[{c, 4, e, f}, x] && GtQ[m, 0]

Rule 3307

Int[((c_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) " m/(E~(I*k*Pi)*E~(I*(e + f*x))), x], x] - Dist[
I/2, Int[(c + d*x) m*E~(Ixk*Pi)*E~(Ix*(e + fx*x)), x], x] /; FreeQl{c, 4, e,
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f, m}, x] && IntegerQ[2xk]

Rule 2180

Int[(F_)~"((g_.)*((e_.) + (£_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol]
> Dist[2/d, Subst[Int[F~(gx(e - (cxf)/d) + (f*g*xx~2)/d), x], x, Sqrtlc + dx
x]], x] /; FreeQ[{F, c, d, e, f, g}, x] && !'$UseGamma === True

Rule 2204

Int[(F)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~ax*Sqr
t[Pi]*Erfi[(c + d*x)*Rt[b*Logl[F], 21]1)/(2*d*Rt[b*Logl[F], 21), x] /; FreeQ[{
F, a, b, ¢, d}, x] && PosQ[b]

Rule 2205

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F a*Sqr
t[Pi]l*Erf [(c + d*x)*Rt[-(b*Logl[F]), 2]]1)/(2*d*Rt [-(b*Log[F]), 2]), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rule 3312

Int[((c_.) + (d_.)*(x_)) " (m_)*sinl[(e_.) + (f_.)*(x_ )]~ (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sin[e + f*x]°n, x], x] /; FreeQ[{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]1))

Rubi steps

dVc + dx cosh’(a + bx) . (c + dx)*2 cosh?(a + bx) sinh(a + bx) s
6b? 3b

2
f (c + dx)¥2 cosh®(a + bx) dx = — 3 f (c +dx)*? cc

dvc + dx cosh®(a + bx) .\ 2(c + dx)¥? sinh(a + bx) . (c + dx)>2 cosh?(a + bx) sinh(

6b2 3b 3b
dVe + dxcosh(a + bx)  dVc + dx cosh®(a + bx) s 2(c + dx)¥? sinh(a + bx) . (c+
T b2 - 62 3b

dvc + dxcosh(a + bx)  dvc + dx cosh®(a + bx) . 2(c + dx)¥? sinh(a + bx) s (c+
- b2 - 612 3b

dVc + dxcosh(a + bx)  dVc + dx cosh®(a + bx) . 2(c + dx)¥2 sinh(a + bx) .\ (c+

b? 6b? 3b
be
3/2 0+ VbVe+dx
dve + dxcosh(a +bx)  dvc + dx cosh(a + bx) 9d%e " \/Eerf( Vi ) d
T 2 - 6b2 " 32052 T

Mathematica [A] time = 1.9289, size = 243, normalized size = 0.75

d? (\/@/—@Gamma (g, —Bb(c;rdx)) (sinh (3a - %bc) + cosh (3a - 37176)) + (cosh (a - %) —sinh (a - %C)) (81 —&Cl

Antiderivative was successfully verified.

[In] Integratel[(c + d*x)~(3/2)*Coshl[a + b*x]~3,x]
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[Out] (d72*(Sqrt[3]*Sqrt[-((b*(c + d*x))/d)]*Gamma[5/2, (-3*b*(c + d*x))/d]*(Cosh
[3¥a - (3*b*c)/d] + Sinh[3*a - (3*b*c)/d]) + (81*Sqrt[-((b*(c + d*x))/d)]*G
amma[5/2, -((bx(c + d*x))/d)]*(Cosh[2*a - (2*b*c)/d] + Sinh[2*a - (2xbx*xc)/d

1) + Sqrt[(b*x(c + d*x))/d]*(-81*Gamma[5/2, (b*(c + d*x))/d] + Sqrt[3]*Gamma

[5/2, (3*bx(c + d*x))/d]l*(-Cosh[2*a - (2xbxc)/d] + Sinh[2*xa - (2x*bx*c)/d])))
*x(Cosh[a - (b*c)/d] - Sinh[a - (b*c)/d])))/(216%b~3*Sqrt[c + d*x])

Maple [F] time = 0.119, size = 0, normalized size = 0.
2 3
f (dx + )2 (cosh (bx + a))® dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)~(3/2)*cosh(b*x+a) ~3,x)

[Out] int((d*x+c)~(3/2)*cosh(b*x+a) 3,x)

Maxima [A] time = 1.86017, size = 579, normalized size = 1.78

V3+/rd? erf(x/émﬂ )e(sasdbc) V3+/rd? erf(\/zm\/g )e(3 ﬂ+37bc) 81 y/rd? erf(mﬂ )e(uliic) 81 y/rd? erf(\/m\/g )3(7“
+ + +

2T 2t w1 2t

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~(3/2)*cosh(b*x+a)”3,x, algorithm="maxima")

[Out] 1/288%(sqrt(3)*sqrt(pi)*d~2xerf (sqrt(3)*sqrt(d*x + c)*sqrt(-b/d))*e”~(3xa -
3xbxc/d)/ (b~ 2*sqrt(-b/d)) + sqrt(3)*sqrt(pi)*d~2*erf (sqrt(3)*sqrt(d*x + c)*
sqrt(b/d))*e~(-3*a + 3*xbxc/d)/(b~2xsqrt(b/d)) + 81l*sqrt(pi)*d~2xerf (sqrt(dx*

x + c)*sqrt(-b/d))*e”(a - bxc/d)/(b"2*sqrt(-b/d)) + 8lxsqrt(pi)*d~2xerf(sqr
t(d*x + c)*sqrt(b/d))*e”(-a + bxc/d)/(b"2xsqrt(b/d)) - 54*x(2x(d*x + c)~(3/2

) ¥bxd*e” (bxc/d) + 3xsqrt(d*x + c)*d"2*e”(bxc/d))*e”(-a - (d*x + c)*b/d)/b"2

- 6% (2% (d*x + c)~(3/2)*b*xd*e” (3*bxc/d) + sqrt(d*x + c)*d~2*e” (3xb*xc/d))*e”
(=3*%a - 3x(d*x + c)*b/d)/b~2 + 6%(2*x(d*x + c)~(3/2)*bxd*e”(3*a) - sqrt(d*x

+ c)*d"2xe”(3*a))*e” (3*(d*x + c)*b/d - 3*bxc/d)/b~2 + 54*x(2+(d*x + c)~(3/2)
*bxd*e”a - 3*xsqrt(d*x + c)*d"2*xe”a)*e”((d*x + c)*b/d - b*c/d)/b~2)/d

Fricas [B] time = 2.01765, size = 3621, normalized size = 11.11

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~(3/2)*cosh(b*x+a)”~3,x, algorithm="fricas")

[Out] 1/288%(sqrt(3)*sqrt(pi)*(d~2*cosh(b*x + a) 3*cosh(-3*(b*c - axd)/d) - d™2xc
osh(b*x + a) 3*%sinh(-3*(b*c - a*xd)/d) + (d"2*cosh(-3*(b*c - a*xd)/d) - d~2x*s
inh(-3*(b*c - a*d)/d))*sinh(b*x + a)~3 + 3*(d"2*cosh(b*x + a)*cosh(-3*(b*c
- axd)/d) - d"2*cosh(b*x + a)*sinh(-3*(b*c - a*d)/d))*sinh(b*x + a)~2 + 3x*(
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d"2*cosh(b*x + a) 2xcosh(-3*(b*c - a*d)/d) - d"2xcosh(b*x + a) 2*sinh(-3*(b
xc — axd)/d))*sinh(b*x + a))*sqrt(b/d)*erf (sqrt(3)*sqrt(d*x + c)*sqrt(b/d))
- sqrt(3)*sqrt(pi)*(d"2*cosh(b*x + a) " 3*cosh(-3*(bxc - axd)/d) + d~2*cosh(
b*x + a) 3xsinh(-3*(b*c - a*xd)/d) + (d"2*xcosh(-3*(b*c - a*d)/d) + d"2*sinh(
-3*(b*c - a*xd)/d))*sinh(b*x + a)~3 + 3*(d"2*cosh(b*x + a)*cosh(-3*(b*c - ax*
d)/d) + d"2*xcosh(bxx + a)*sinh(-3*(b*c - a*xd)/d))*sinh(b*x + a)~2 + 3*x(d~2x*
cosh(b*x + a) " 2*cosh(-3*(b*c - axd)/d) + d"2*cosh(b*x + a) 2*sinh(-3*(b*c -
axd)/d))*sinh(b*x + a))*sqrt(-b/d)*erf(sqrt(3)*sqrt(d*x + c)*sqrt(-b/d)) +
81*sqrt (pi)*(d~2*cosh(b*x + a)~3*cosh(-(b*c - axd)/d) - d"2xcosh(bxx + a)”
3*sinh(-(b*c - axd)/d) + (d"2*cosh(-(b*c - a*d)/d) - d"2*sinh(-(b*c - ax*xd)/
d) )*sinh(b*x + a)~3 + 3*x(d"2*cosh(b*x + a)*cosh(-(b*c - axd)/d) - d~2*cosh(
b*x + a)*sinh(-(b*c - a*d)/d))*sinh(b*x + a)~2 + 3*(d"2*cosh(b*x + a) ~2xcos
h(-(bxc - axd)/d) - d"2*cosh(b*x + a)~2*sinh(-(b*c - ax*d)/d))*sinh(b*x + a)
)*sqrt (b/d) *erf (sqrt(d*x + c)*sqrt(b/d)) - 8lxsqrt(pi)*(d~2*cosh(b*x + a)~3
*cosh(-(b*c - a*xd)/d) + d"2xcosh(b*x + a) 3*sinh(-(b*c - a*d)/d) + (d"2*cos
h(-(b*xc - a*d)/d) + d"2*sinh(-(b*c - a*d)/d))*sinh(b*x + a)~3 + 3*x(d"2*cosh
(b*xx + a)*cosh(-(b*c - axd)/d) + d"2*cosh(b*x + a)*sinh(-(bxc - a*d)/d))*si
nh(bxx + a)~2 + 3*%(d"2*cosh(b*x + a)~2xcosh(-(b*c - ax*d)/d) + d~2*xcosh(b*x
+ a)"2*sinh(-(b*c - axd)/d))*sinh(b*x + a))*sqrt(-b/d)*erf(sqrt(d*x + c)*sq
rt(-b/d)) + 6%((2*xb~2*d*x + 2*b~2*c - bxd)*cosh(b*x + a)~6 + 6x(2*xb~2*d*x +
2%b~2*c - b*d)*cosh(b*x + a)*sinh(b*x + a)”5 + (2xb~2xd*x + 2*xb~2%c - b*d)
*sinh(b*x + a)~6 + 9*(2xb~2*xd*x + 2xb~2*c - 3*bxd)*cosh(b*x + a)~4 + 3x(6*b
“2xd*x + 6%b72xc + 5 (2%b72xd*x + 2%b72*c - b*d)*cosh(b*x + a)”~2 - 9%b*d)*s
inh(b*x + a)~4 - 2%b72xd*x + 4% (5x(2*xb~2*d*x + 2*b~2*c - bxd)*cosh(b*x + a)
3 + 9% (2%b72xd*x + 2%b~2xc - 3*b*d)*cosh(b*x + a))*sinh(b*x + a)~3 - 2%b~2
*C — 9k (2%b72xd*x + 2%b"2xc + 3*b*d)*cosh(b*x + a)”~2 + 3% (5x(2*xb~2*d*x + 2%
b~2*c - bxd)*cosh(b*x + a)”4 - 6xb~2xd*xx - 6%b72%c + 18*%(2*b~2*xd*x + 2xb~2%
c - 3*b*d)*cosh(b*x + a)~2 - 9%b*d)*sinh(b*x + a)~2 - b*xd + 6x((2%¥b~2xd*x +
2%b~2xc - b*d)*cosh(b*x + a)”~5 + 6%x(2xb~2xd*x + 2xb~2*c - 3*bxd)*cosh(b*x
+ a)”3 - 3x(2%b72xd*x + 2*b~2%c + 3*bxd)*cosh(b*x + a))*sinh(b*x + a))*sqrt
(d*x + ¢))/(b"3*cosh(b*x + a)~3 + 3*b~3*cosh(b*x + a) 2*sinh(b*x + a) + 3%*b
~3*cosh(b*x + a)*sinh(b*x + a)~2 + b~ 3*sinh(b*x + a)~3)

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**(3/2)*cosh(b*x+a)**3,x)

[Out] Timed out

Giac [F] time = 0., size = 0, normalized size = 0.

3
f (dx + ¢)2 cosh (bx + a)3 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~(3/2)*cosh(b*x+a)”~3,x, algorithm="giac")

[Out] integrate((d*x + c)~(3/2)*cosh(b*x + a)~3, x)
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3.58  [c+dxcosh’(a+ bx)dx

Optimal. Leaf size=275

3\/%‘/33%% (\/_m) \/7\/3837&_3”Erf(\/§‘/5ﬁ) 3&@@“‘1§Erﬁ(%?) \/g\/ae3”‘?’7bcErﬁ(\/§\/§

16b3/2 48532 - 16b3/2 - 48532

[Out] (3*%Sqrt[d]*E~(-a + (bxc)/d)*Sqrt[Pi]*Erf [(Sqrt[b]l*Sqrtlc + d*x])/Sqrtl[d]l])/
(16%xb~(3/2)) + (Sqrt[d]*E~(-3*a + (3*b*c)/d)*Sqrt[Pi/3]*Erf [(Sqrt[3]*Sqrt[b
1*Sqrt[c + d*x])/Sqrt[d]l])/(48+b~(3/2)) - (3*Sqrt[d]*E~(a - (b*c)/d)*Sqrt[P
i1*Erfi[(Sqrt[bl*Sqrt[c + d*x])/Sqrt[d]])/(16%b~(3/2)) - (Sqrt[d]*E~(3*a -
(3*bxc) /d)*Sqrt [Pi/3] *Erfi [(Sqrt [3] *Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]])/(48%b™

(3/2)) + (3*%Sqrtlc + d*x]*Sinh[a + b*x])/(4*b) + (Sqrtlc + d*x]*Sinh[3*a +
3*b*x]) / (12%b)

Rubi [A] time = 0.483521, antiderivative size = 275, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 14, number of rules used = 6, integrand size = 18, v >

= 0.333, Rules used = {3312, 3296, 3308, 2180, 2204, 2205}

() T () i (5

16b3/2 48032 16632 48032

integrand size

Antiderivative was successfully verified.

[In] Int[Sqrt[c + d*x]*Coshl[a + b*x]~3,x]

[Out] (3*Sqrt[d]*E~(-a + (bxc)/d)*Sqrt[Pi]*Erf [(Sqrt[b]l*Sqrt[c + d*x])/Sqrtl[d]l])/
(16%xb~(3/2)) + (Sqrt[d]*E~(-3*a + (3xb*c)/d)*Sqrt[Pi/3]*Erf [(Sqrt[3]*Sqrt[b
1xSqrt[c + dxx])/Sqrt[d]])/(48xb~(3/2)) - (3*Sqrt[d]*E~(a - (b*c)/d)*Sqrt[P
i]*Erfi[(Sqrt[bl*Sqrt[c + d*x])/Sqrtl[d]])/(16%b~(3/2)) - (Sqrtl[d]*E~(3*a -
(3*b*c)/d)*Sqrt [Pi/3]*Erfi [(Sqrt [3]*Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]])/(48*b~
(3/2)) + (3*Sqrt[c + d*x]*Sinh[a + b*x])/(4*b) + (Sqrtlc + d*x]*Sinh[3*a +

3*bxx] )/ (12%b)

Rule 3312

Int[((c_.) + (d_)*(x_)) " (m )*sin[(e_.) + (f_.)*(x )] (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sinl[e + f*x]°n, x], x] /; FreeQl{c, d, e, f
, my, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]))

Rule 3296

Int[((c_.) + (@_)*x_))"(m_.)*sinl[(e_.) + (f_.)*(x_)], x_Symbol] :> -Simp[
((c + d*x) "m*Cos[e + f*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)"(m - 1)*Cos[
e + f*xx], x], x] /; FreeQ[{c, 4, e, f}, x] && GtQ[m, 0]

Rule 3308

Int[((c_.) + (d_)*(x_))"(m_.)*sin[(e_.) + (£_.)*(x_)], x_Symbol] :> Dist[I
/2, Int[(c + d*x)"m/E~(Ix(e + f*x)), x], x] - Dist[I/2, Int[(c + d*x) m*xE"(
Ix(e + £xx)), x], x] /; FreeQ[{c, d, e, f, m}, x]

Rule 2180

Int[(F_)~((g_.)*((e_.) + (f_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol] :
> Dist[2/d, Subst[Int[F~(gx(e - (c*xf)/d) + (f*g*xx~2)/d), x], x, Sqrtlc + dx
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x]], x] /; FreeQ[{F, c, d, e, f, g}, x] & !'$UseGamma === True

Rule 2204

Int[(F)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~axSqr
t[Pi]*Erfi[(c + d*x)*Rt[bxLogl[F], 2]1])/(2*d*Rt[b*Logl[F], 2]), x] /; FreeQ[{
F, a, b, ¢, d}, x] && PosQ[b]

Rule 2205

Int[(F)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~ax*Sqr
t[Pil*Erf [(c + d*x)*Rt[-(b*Logl[F]), 211)/(2*d*Rt[-(bxLogl[F]), 2]), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[bl]

Rubi steps

1
f\/c + dx cosh® (a+bx)dx = f(§\/c+dxcosh(a + bx) + A_LVC + dx cosh(3a +3bx)) dx
= L—Lf\/c+dxcosh(3a+3bx)dx+Zf\/c+dxcosh(a+bx)dx

sinh(3a+3bx) sinh(a+bx)
_ 3Vc +dxsinh(a + bx) N Vc + dx sinh(3a + 3bx) d f Verdr dx (3d) f Jerdr
B 4b 12b 24b 8b
—z (3ia+3ibx) z(31a+31bx)
_ 3V¥c +dxsinh(a + bx) s Ve +dxsinh(3a +3bx) df———o N dy d [ —— m
- 4b 12b 48b 48b
3ia— 31bc) 3bx2
Subst| [ e ( ) d dx,x, Ve +
_ 3Vc +dxsinh(a + bx) N V¢ + dx sinh(3a + 3bx) N [f
Bl 4b 12b 24b
be / / be
3\/33_“7 ﬁerf ( Vb \/C;dx) \/— 3u+ [ rf (—\/EVE\/Ede) 3\/Eea_7 \/Eerﬁ (\/E\/\/?
- 16532 48b32 - 160372

Mathematica [A] time = 0.286851, size = 210, normalized size = 0.76

4bc

be 2bc
-3 - il
A (11+ d) (\/566” @Gamma (§ _3b(c+dx)) + 07 b(c+dx betd) o ma (i,_b(c;dx)) o T [ b(c+dx) (27 2,

27 d
[ b2(c+dx)?

Antiderivative was successfully verified.

[In] Integrate[Sqrt[c + dxx]*Coshl[a + b*x]~3,x]

[Out] (Sqrtlc + dxx]=*(Sqrt[3]*E~(6%a)*Sqrt[(b*x(c + d*x))/d]*Gamma[3/2, (-3*bx(c +
dxx))/d] + 27+E~(4*xa + (2*xbxc)/d)*Sqrt[(bx(c + d*x))/d]*Gamma[3/2, -((b*(c

+ dxx))/d)] - E~((4xbxc)/d)*Sqrt[-((b*x(c + d*x))/d)1*(27+E” (2%a)*Gamma [3/2

, (b*x(c + d*x))/d] + Sqrt[3]*E~((2%b*c)/d)*Gamma [3/2, (3*bx(c + d*x))/d])))

/ (72xb*E~ (3% (a + (b*c)/d))*Sqrt[-((b"2*(c + d*x)"2)/d"2)])

Maple [F] time = 0.122, size = 0, normalized size = 0.

f (cosh (bx + a))3 Vdx + cdx

Verification of antiderivative is not currently implemented for this CAS.
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[In] int(cosh(b*x+a) 3% (d*x+c)~(1/2),x)

[Out] int(cosh(b*x+a) " 3*(d*x+c)”~(1/2),x)

Maxima [A] time = 1.70376, size = 451, normalized size = 1.64

3te)

L ) I i ) A i ) A ) il

b b + b b
by-3 NE by-7 by3

144 d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 3% (d*x+c)~(1/2),x, algorithm="maxima")

[Out] -1/144*(sqrt(3)*sqrt(pi)*d*erf (sqrt(3)*sqrt(d*x + c)*sqrt(-b/d))*e”(3*a - 3
xb*xc/d) / (bxsqrt(-b/d)) - sqrt(3)*sqrt(pi)*d*erf (sqrt(3)*sqrt(d*x + c)*sqrt(

b/d))*e~(-3xa + 3xbxc/d)/(b*sqrt(b/d)) + 27*sqrt(pi)*d*erf(sqrt(d*x + c)*sq
rt(-b/d))*e”~(a - bxc/d)/(b*sqrt(-b/d)) - 27*sqrt(pi)*d*erf (sqrt(d*x + c)*sq
rt(b/d))*e~(-a + bxc/d)/(b*sqrt(b/d)) - 6*sqrt(d*x + c)*d*e”(3*a + 3*(d*x +
c)*b/d - 3*xb*xc/d)/b - Bd*xsqrt(d*x + c)*d*e”(a + (d*x + c)*b/d - bxc/d)/b +
54*xsqrt (d*x + c)*d*e”(-a - (d*x + c)*b/d + b*xc/d)/b + 6*sqrt(d*x + c)*d*e”

(-3*xa - 3*(d*x + c)*b/d + 3%b*c/d)/b)/d

Fricas [B] time = 1.8717, size = 2965, normalized size = 10.78

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 3% (d*x+c)~(1/2),x, algorithm="fricas")

[Out] 1/144%(sqrt(3)*sqrt(pi)*(d*cosh(b*x + a) 3*cosh(-3*(b*c - a*d)/d) - d*cosh(
b*x + a) 3xsinh(-3*(b*c - a*xd)/d) + (d*cosh(-3*(b*c - a*d)/d) - d*sinh(-3*(
b*xc - a*d)/d))*sinh(b*x + a)~3 + 3*x(d*cosh(b*x + a)*cosh(-3*(b*xc - a*xd)/d)
- d*cosh(bxx + a)*sinh(-3*(b*c - a*d)/d))*sinh(b*x + a)~2 + 3x(d*cosh(bxx +
a) "2*cosh(-3*(b*c - axd)/d) - d*cosh(b*x + a) 2*sinh(-3*(bxc - a*d)/d))*si
nh(b*x + a))*sqrt(b/d)*erf (sqrt(3)*sqrt(d*x + c)*sqrt(b/d)) + sqrt(3)*sqrt(
pi)*(d*cosh(b*x + a) 3*cosh(-3*(b*c - a*d)/d) + d*cosh(b*x + a) 3*sinh(-3*(
b*xc - axd)/d) + (d*cosh(-3*(b*c - a*d)/d) + d*sinh(-3*(b*c - a*xd)/d))*sinh(
b*x + a)”~3 + 3*%(d*cosh(b*x + a)*cosh(-3*(b*c - axd)/d) + dxcosh(b*x + a)*si
nh(-3*(b*xc - a*d)/d))*sinh(b*x + a)~2 + 3*x(d*xcosh(b*x + a) 2*cosh(-3*(b*xc -
axd)/d) + dxcosh(b*x + a) 2xsinh(-3*(b*c - a*xd)/d))*sinh(b*x + a))*sqrt(-b
/d)*xerf (sqrt(3)*sqrt(d*x + c)*sqrt(-b/d)) + 27xsqrt(pi)*(d*cosh(b*x + a) ~3x
cosh(-(b*c - a*d)/d) - d*cosh(b*x + a)~3*sinh(-(b*c - a*d)/d) + (d*cosh(-(b
*c — ax*d)/d) - dxsinh(-(b*c - ax*d)/d))*sinh(b*x + a)~3 + 3*(d*cosh(b*x + a)
*cosh(-(b*c - a*d)/d) - dxcosh(b*x + a)*sinh(-(b*c - axd)/d))*sinh(b*x + a)
~2 + 3*(d*cosh(b*x + a)~2xcosh(-(b*c - a*d)/d) - d*cosh(b*x + a) 2*sinh(-(b
xc - axd)/d))*sinh(b*x + a))*sqrt(b/d)*erf (sqrt(d*x + c)*sqrt(b/d)) + 27*sq
rt(pi)*(d*cosh(b*x + a)~3*cosh(-(b*c - axd)/d) + d*xcosh(b*x + a)~3*sinh(-(b
*c - a*xd)/d) + (d*cosh(-(b*c - a*d)/d) + d*xsinh(-(b*c - ax*d)/d))*sinh(b*x +
a)~3 + 3*x(d*cosh(b*x + a)*cosh(-(b*c - a*d)/d) + d*xcosh(b*x + a)*sinh(-(b*
¢ - a*d)/d))*sinh(b*x + a)~2 + 3*x(dxcosh(b*x + a) 2*cosh(-(bxc - axd)/d) +
dxcosh(b*x + a) " 2xsinh(-(b*c - a*d)/d))*sinh(b*x + a))*sqrt(-b/d)*erf (sqrt(
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d*x + c)*sqrt(-b/d)) + 6*(bxcosh(b*x + a)~6 + 6xb*cosh(b*x + a)*sinh(b*x +
a)~5 + b*sinh(b*x + a)~6 + 9*b*cosh(b*x + a)~4 + 3*(b5*xb*cosh(b*x + a)”2 + 3
*b)*sinh(b*x + a)~4 + 4x(5xbxcosh(b*x + a)~3 + 9*b*cosh(b*x + a))*sinh(b*x
+ a)”3 - 9*xb*xcosh(b*x + a)~2 + 3*(5xb*cosh(b*x + a)~4 + 18+b*cosh(b*x + a)”~
2 - 3*b)*sinh(b*x + a)~2 + 6*x(b*cosh(b*x + a)~5 + 6*xb*cosh(b*x + a)~3 - 3*b
xcosh(b*x + a))*sinh(b*x + a) - b)*sqrt(d*x + c))/(b~2%cosh(b*x + a)~3 + 3%
b~2*cosh(b*x + a) 2xsinh(b*x + a) + 3*b~2*cosh(b*x + a)*sinh(b*x + a)"2 + b
~2*sinh(b*x + a)~3)

Sympy [F] time = 0., size = 0, normalized size = 0.

f\/c + dx cosh® (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)**3*(d*x+c)**(1/2),x)

[Out] Integral(sqrt(c + dxx)*cosh(a + b*x)**3, x)

Giac [F] time = 0., size = 0, normalized size = 0.

f\/dx + c cosh (bx + a)3 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 3*x(d*x+c)~(1/2),x, algorithm="giac")

[Out] integrate(sqrt(d*x + c)*cosh(b*x + a)~3, x)
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cosh,(a+bx)
359  [———dx

Optimal. Leaf size=228

N (S [ET (S5 e a(S65) T 50

NV " N " N T N

[Out] (3*E~(-a + (b*c)/d)*Sqrt[Pil*Erf[(Sqrt[bl*Sqrtlc + d*x])/Sqrt[d]l])/(8xSqrtl
bl*Sqrt[d]) + (E~(-3*a + (3xb*c)/d)*Sqrt[Pi/3]*Erf [(Sqrt[3]*Sqrt[b]*Sqrt([c

+ dx*x])/Sqrt[d]])/(8+Sqrt[bl*Sqrt[d]) + (3*E~(a - (b*c)/d)*Sqrt[Pi]l*Erfi[(S

qrt [b]*Sqrt[c + d*x])/Sqrtl[d]])/(8*Sqrt[b]*Sqrt[d]) + (E~(3*a - (3xb*c)/d)*

Sqrt [Pi/3]*Erfi[(Sqrt [3]1*Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]])/(8*Sqrt[b]l*Sqrt[d

D

Rubi [A] time = 0.373702, antiderivative size = 228, normalized size of antiderivative =

1., number of steps used = 12, number of rules used = 5, integrand size = 18, number of rules

= 0.278, Rules used = {3312, 3307, 2180, 2204, 2205}

() (S n(SHE) s tu(SE) [ TS5

integrand size

NV " NN " NV " NV

Antiderivative was successfully verified.

[In] Int[Cosh[a + b*x]~3/Sqrtlc + dx*x],x]

[Out] (3*E~(-a + (b*c)/d)*Sqrt[Pil*Erf [(Sqrt[bl*Sqrtlc + d*x])/Sqrt[d]])/(8*Sqrtl[
bl*Sqrt[d]) + (E~(-3%a + (3x*b*c)/d)*Sqrt[Pi/3]*Erf [(Sqrt[3]*Sqrt[b]l*Sqrtl[c

+ dxx])/Sqrt[d]])/(8xSqrt[bl*Sqrt[d]) + (3*E~(a - (bxc)/d)*Sqrt[Pi]l*Erfil[(S

qrt [bl*Sqrtlc + d*x])/Sqrt[d]])/(8*Sqrt[b]l*Sqrt[d]) + (E~(3xa - (3*b*c)/d)x*

Sqrt [Pi/3]1*Erfi[(Sqrt [3]*Sqrt[b]l*Sqrtlc + dxx])/Sqrt[d]])/(8+Sqrt[bl*Sqrt[d

D

Rule 3312

Int[((c_.) + (d_)*(x_)) " (m )*sin[(e_.) + (f_)*(x_ )] (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sin[e + f*x]°n, x], x] /; FreeQ[{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( !'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]))

Rule 3307

Int[((c_.) + (@_)*(x_))"(m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) "m/(E"(I*k*Pi)*E~(Ix(e + f*x))), x], x] - Distl[
I/2, Int[(c + d*x) m*E~(I*k*Pi)*E~(I*(e + f*x)), x], x] /; FreeQ[{c, d, e,
f, m}, x] && IntegerQ[2xk]

Rule 2180

Int[(F)~((g_)*((e_.) + (£_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol] :
> Dist[2/d, Subst[Int[F~(g*x(e - (cxf)/d) + (f*g*x~2)/d), x], x, Sqrtlc + dx
x]], x] /; FreeQ[{F, c, d, e, f, g}, x] && !'$UseGamma === True

Rule 2204

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F a*Sqr
t[Pi]*Erfi[(c + d*x)*Rt[b*Log[F], 2]1)/(2*d*Rt[bxLogl[F], 2]1), x] /; FreeQ[{
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F, a, b, ¢, d}, x] && PosQ[b]
Rule 2205
Int[(F)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~axSqr

t[Pil*Erf [(c + d*x)*Rt[-(b*Log[F]), 21]1)/(2*d*Rt[-(bxLogl[F]), 2]), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[bl]

Rubi steps

cosh’(a + bx) (3 cosh(a + bx) cosh(3a + 3bx))
f dx = f + dx

Ve + dx 4vc +dx 4\/c+dx
f cosh(3a + 3bx) f cosh(a + bx) i
4 4

Ve + dx Ve + dx
—i(3ia+3ibx) 1 z(3111+31bx) —1(za+1bx) z(za+sz)
f dx + dx + = f
Ve +dx \/c+dx 8 \/c+dx \/c+dx
3ibc\  3bx2 3ibc\  3bx
Subst (fe (3m )_ 4 dx,x, Ve + dx] Subst [fe (3m )+T dx,x, Vc + dx) 3 Subst (
- ad " ad "
—a+l£ \/E\/C+dx —3a+3—bc b \/§N/EVc+dx a—ﬁ \/E\/C+dx 3a—ﬂ s
3e dﬁerf( 7 ) e —erf(T) 3e dx/ﬁerﬁ( 7 ) T3

NV ’ NV " NV ’ 5

Mathematica [A] time = 0.206166, size = 192, normalized size = 0.84

bc c c
11+ ( N [ b(c+dx) berd) (1 3b(c+dx))+9e4a+& [ b(c+dx)G (;_b(c;dx)) e4b /@ (962”Gamma

24bVc + dx

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x]~3/Sqrtlc + d*x],x]

[Out] (Sqrt[3]1*E~(6*a)*Sqrt[-((bx(c + d*x))/d)]*Gamma[1/2, (-3*b*x(c + d*x))/d] +
9+E”~ (4%a + (2xbxc)/d)*Sqrt[-((b*x(c + d*x))/d)]*Gamma[1/2, -((b*(c + d*x))/d

)] - E~((4%bxc)/d)*Sqrt [(b*(c + d*x))/d]*(9+E~(2xa)*Gamma[1/2, (bx(c + d*x)

)/d] + Sqrt[3]1*E~((2xb*c)/d)*Gamma[1/2, (3*bx(c + d*x))/d]))/(24%b*E~(3*(a

+ (bxc)/d))*Sqrtlc + d*x])

Maple [F] time = 0.123, size = 0, normalized size = 0.

dx

f(cosh (bx + 11))3

dx+c¢

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*x+a) 3/ (d*x+c)~(1/2),x)

[Out] int(cosh(b*x+a) 3/ (d*x+c)~(1/2),x)
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Maxima [A] time = 1.62049, size = 239, normalized size = 1.05

b I e e T s ) e e
+ + : + :

|-t b _L b
a d a d

24d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~3/(d*x+c)~(1/2),x, algorithm="maxima"

[Out] 1/24x*(sqrt(3)*sqrt(pi)*erf(sqrt(3)*sqrt(d*x + c)*sqrt(-b/d))*e”(3*%a - 3*bx*c
/d) /sqrt(-b/d) + sqrt(3)*sqrt(pi)*erf(sqrt(3)*sqrt(d*x + c)*sqrt(b/d))*e” (-
3*a + 3xb*c/d)/sqrt(b/d) + 9*sqrt(pi)*erf(sqrt(d*x + c)*sqrt(-b/d))*e”(a -
bxc/d) /sqrt(-b/d) + 9*xsqrt(pi)*erf(sqrt(d*x + c)*sqrt(b/d))*e”(-a + bxc/d)/

sqrt(b/d))/d

Fricas [A] time = 2.08736, size = 594, normalized size = 2.61

\/gﬁ\/g(cosh (—@) —sinh (—3(bcd_ad))) erf (\/§de + c\/g) - \/gﬁxl—g(cosh (—@) + sinh (—@

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 3/ (d*x+c)~(1/2),x, algorithm="fricas")

[Out] 1/24x(sqrt(3)*sqrt(pi)*sqrt(b/d)*(cosh(-3*(b*c - a*d)/d) - sinh(-3*(b*c - a
xd) /d) ) *xerf (sqrt (3) *sqrt (d*x + c)*sqrt(b/d)) - sqrt(3)*sqrt(pi)*sqrt(-b/d)*
(cosh(-3*(b*c - a*xd)/d) + sinh(-3*(bxc - axd)/d))*erf(sqrt(3)*sqrt(d*x + c)
xsqrt(-b/d)) + 9*sqrt(pi)*sqrt(b/d)*(cosh(-(b*c - a*d)/d) - sinh(-(b*c - ax
d)/d))*erf (sqrt(d*x + c)*sqrt(b/d)) - 9*sqrt(pi)*sqrt(-b/d)*(cosh(-(b*xc - a
xd)/d) + sinh(-(b*c - axd)/d))*erf(sqrt(d*x + c)*sqrt(-b/d)))/b

Sympy [F] time = 0., size = 0, normalized size = 0.

f cosh® (a+ bx) i
Ve +dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)**3/(d*x+c)**(1/2),%)

[Out] Integral(cosh(a + bxx)**3/sqrt(c + d*x), x)

Giac [F] time = 0., size = 0, normalized size = 0.

f cosh (bx + a)
Vdx + ¢

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(cosh(b*x+a) 3/ (d*x+c)~(1/2),x, algorithm="giac")

[Out] integrate(cosh(b*x + a)~3/sqrt(d*x + c), x)
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3
3.60 [T gy

(c+dx)3/2

Optimal. Leaf size=246

Sﬁ\/ge%_”Erf(\/E\/\/?) Vfi_N\/EeBTm_SaErf(ﬁ%ﬁ) 3\/E\/Eea_%Erﬁ (%?) \/3_71\/56311_37[76 Erfi (l/
- - + +

4472 ER 4472 44

[Out] (-2*Coshl[a + bxx]~3)/(d*Sqrtl[c + dxx]) - (3*Sqrt[b]*E~(-a + (bxc)/d)*Sqrt[P
i1*Erf [(Sqrt [bl*Sqrt[c + d*x])/Sqrt[d]l])/(4*d~(3/2)) - (Sqrt[b]*E~(-3*a + (
3xbxc)/d) *Sqrt [3*Pi]*Erf [ (Sqrt [3]1*Sqrt [b]l *Sqrt [c + dxx])/Sqrt[d]])/(4xd~(3/

2)) + (3*%Sqrt[b]*E~(a - (b*c)/d)*Sqrt [Pi]*Erfi[(Sqrt[b]*Sqrt[c + d*x])/Sqrt
[d11)/(4%xd~(3/2)) + (Sqrt[bl*E~(3*%a - (3*bxc)/d)*Sqrt[3*Pi]*Erfi[(Sqrt[3]*S

grt [b]*Sqrt[c + d*x])/Sqrt[d]])/(4*d~(3/2))

Rubi [A] time = 0.421196, antiderivative size = 246, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 12, number of rules used = 5, integrand size = 18, e o e

= 0.278, Rules used = {3313, 3308, 2180, 2204, 2205}

be be be be
3\/%\/567_“Erf(\/5 - “”‘) «/?E\/E;T“Erf(@‘/fg*dx) Sﬁ%ea_FErﬁ(% - +dx) @\/563“_37Erﬁ(l/
- - + +

RER 447 4472 44

integrand size

Antiderivative was successfully verified.

[In] Int[Coshl[a + b*x]~3/(c + d*x)~(3/2),x]

[Out] (-2*Cosh[a + bxx]~3)/(d*Sqrtlc + d*x]) - (3*Sqrt[b]*E~(-a + (b*c)/d)*Sqrt[P
i]1*Erf [(Sqrt [bl*Sqrt[c + d*x])/Sqrtl[d]])/(4*d~(3/2)) - (Sqrt[b]*E~(-3*a + (
3xbxc)/d) *Sqrt [3*Pi]*Erf [ (Sqrt [3]1*Sqrt [b]l *Sqrt [c + dxx])/Sqrt[d]])/(4xd~(3/

2)) + (3*%Sqrt[b]*E~(a - (b*c)/d)*Sqrt[Pi]*Erfi[(Sqrt[b]*Sqrt[c + d*x])/Sqrt
[d]11)/(4%xd~(3/2)) + (Sqrt[bl*E~(3*%a - (3*bx*c)/d)*Sqrt[3*Pi]*Erfi[(Sqrt[3]*S

grt [b]*Sqrt[c + d*x])/Sqrt[d]])/(4*d~(3/2))

Rule 3313

Int[((c_.) + (d_)*(x_)) " (m )*sin[(e_.) + (f_.)*(x )] (n_), x_Symbol] :> Si
mp[((c + d*x)"(m + 1)*Sin[e + f*x]"n)/(d*(m + 1)), x] - Dist[(f*n)/(d*x(m +
1)), Int[ExpandTrigReducel[(c + d*x)~(m + 1), Cos[e + f*x]*Sinl[e + f*x]~(n -
1), x], x], x] /; FreeQl{c, d, e, f, m}, x] && IGtQ[n, 1] && GeQ[m, -2] &&
LtQ[m, -1]

Rule 3308

Int[((c_.) + (d_)*(x_))"(m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> Dist[I
/2, Int[(c + d*x)"m/E~(Ix(e + f*x)), x], x] - Dist[I/2, Int[(c + d*x) “m*xE"(
Ix(e + fxx)), x], x] /; FreeQ[{c, d, e, f, m}, x]

Rule 2180

Int[(F_)~((g_.)*((e_.) + (f_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol] :
> Dist[2/d, Subst[Int[F~(gx(e - (cxf)/d) + (f*g*xx~2)/d), x], x, Sqrtlc + dx
x]1, x] /; FreeQ[{F, c, d, e, f, g}, x] & !$UseGamma === True

Rule 2204
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Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F a*Sqr
t[Pi]*Erfi[(c + d*x)*Rt[b*Log[F], 2]1)/(2*d*Rt[bxLogl[F], 2]1), x] /; FreeQ[{
F, a, b, ¢, d}, x] && PosQ[b]

Rule 2205

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F a*Sqr
t[Pil*Erf [(c + d*x)*Rt[-(b*Logl[F]), 211)/(2*d*Rt[-(bxLogl[F]), 21), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rubi steps
. isinh(a+bx)  isinh(3a+3bx)
cosh(a + bx) 2 cosh®(a + bx) N (6lb)f (_ WNerdr  4verdx ) dx
—_—ix = -
(c +dx)3¥2 dvc + dx d
sinh(a+bx) sinh(3a+3bx)
2cosh®(a+by) G i W dx  (3b) [ V= dx

+ +
dvc + dx 2d 2d
o~i(Bia+3ibx) (i(Bia+3ib)

—ilia+ibx) pilia+ibx)
2cosh*(a+ by) 3b) [ T dx_(3b) i = (@) il = dx_(3b) il =

= + -

dVc + dx 4d 44 e o

(3b) Subst [f ei(Sm_%)_# dx, x m] (3b) Subst [ f ei(m—%)_g dx

2 cosh®(a + bx) % ’
dvVc + dx 242 7

oni(a s by VBT Tert () e aert (VL) g ey

o dve + dx - 4432 - 12 + 4

Mathematica [B] time = 2.73577, size = 717, normalized size = 2.91

3b(c+dx) 3b(c+dx) 3b(c+dx)
e d (\/5\/36 d 1/—b(czdx) cosh (3a - %bc) Gamma (%,—@) + \/5\/36 d w/b(c-;—dx) cosh (Ba - %bc) Gamn

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + bxx]~3/(c + dx*x)~(3/2),x]

[Out] (-(Sqrt[d]*Cosh[3*a - (3*b*c)/d]) - Sqrt[d]*E~((6*bx(c + d*x))/d)*Cosh[3*a
- (3%bxc)/d] - 3*Sqrt[d]*E~((2xb*(c + d+*x))/d)*Cosh[a - (b*c)/d] - 3*Sqrtld
1*E~((4xb*(c + dx*x))/d)*Cosh[a - (b*c)/d] + Sqrt[3]*Sqrt[d]*E~((3*b*x(c + dx
x))/d)*Sqrt [-((b*(c + d*x))/d)]1*Cosh[3*a - (3*bxc)/d]*Gamma[1/2, (-3*%bx(c +
dxx))/d] + 3*Sqrt[d]*E~((3*bx(c + d*x))/d)*Sqrt[(bx(c + d*x))/d]*Cosh[a -
(bxc)/d]*Gamma [1/2, (b*x(c + dx*x))/d] + Sqrt[3]*Sqrt[d]*E~((3*bx(c + d*x))/d
)*Sqrt [(bx(c + d*x))/d]*Cosh[3*a - (3*bxc)/d]*Gammal[1/2, (3*bx(c + dx*x))/d]
+ Sqrt[d]*Sinh[3*a - (3*b*c)/d] - Sqrt[d]*E~((6%b*(c + d*x))/d)*Sinh[3*a -

(3xb*c)/d] + Sqrt[b]*E~((3*b*(c + d*x))/d)*Sqrt[3*xPi]*Sqrt[c + d*x]*Erf[(S
qrt [3]*Sqrt [b]l*Sqrt[c + d*x])/Sqrt[d]]*Sinh[3*a - (3*b*c)/d] + Sqrt[b]*E~((
3xbx(c + dxx))/d)*Sqrt [3*Pi]*Sqrt[c + d*x]*Erfi[(Sqrt[3]*Sqrt[b]*Sqrtlc + d
*x])/Sqrt [d]]1*Sinh[3*%a - (3*b*c)/d] + 3*Sqrt[d]*E~((2%bx(c + d*x))/d)*Sinh[
a - (b*c)/d] - 3*Sqrt[d]*E~((4*bx(c + dxx))/d)*Sinh[a - (b*c)/d] - 3xSqrt[d
1*E~((3*b*(c + d*x))/d)*Sqrt[(bx(c + d*x))/d]*Gammal[1/2, (b*(c + dx*x))/d]*S
inh[a - (b*c)/d] + 3*Sqrt[d]*E~((3*b*x(c + d*x))/d)*Sqrt[-((b*(c + d*x))/d)]
*Gamma[1/2, -((b*x(c + d*x))/d)]1*(Cosh[a - (b*c)/d] + Sinh[a - (bx*c)/d]))/(4
*d~ (3/2)*E~ ((3*bx(c + d*x))/d)*Sqrt[c + d*x])
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Maple [F] time = 0.155, size = 0, normalized size = 0.

f (cosh (bx + a)° (dx + ¢) 2 d

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*xx+a) 3/ (d*x+c)~(3/2),x)

[Out] int(cosh(b*x+a) 3/ (d*x+c)”~(3/2),x)

Maxima [A] time = 1.36259, size = 265, normalized size = 1.08

3 (be 3 (be—ad)

\/5\/@3( d-ud))r(_%,s(dj;ﬂ)b) @\/@6(77)1,(_%’_3(11;?») 3 @e(—w%)r(_%’@) 3\/@6(W%)r(_%
+

+ +
Vdx+c Vdx+c Vdx+c Vdx+c

8d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 3/ (d*x+c)”~(3/2),x, algorithm="maxima")

[Out] -1/8*(sqrt(3)*sqrt((d*x + c)*b/d)*e” (3*x(bxc - axd)/d)*gamma(-1/2, 3x(d*x +
c)*b/d) /sqrt(d*x + c) + sqrt(3)*sqrt(-(d*x + c)*b/d)*e” (-3*(bxc - a*xd)/d)*g
amma(-1/2, -3x(d*x + c)*b/d)/sqrt(d*x + c) + 3*sqrt((d*x + c)*b/d)*e”(-a +
bxc/d)*gamma(-1/2, (d*x + c)*b/d)/sqrt(d*x + c) + 3*xsqrt(-(d*x + c)*b/d)*e”

(a - bxc/d)*gamma(-1/2, -(d*x + c)*b/d)/sqrt(d*x + c))/d

Fricas [B] time = 2.37642, size = 3313, normalized size = 13.47

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 3/ (d*x+c)~(3/2),x, algorithm="fricas")

[Out] -1/4%(sqrt(3)*sqrt(pi)*((d*x + c)*cosh(b*x + a) 3*cosh(-3*(b*xc - axd)/d) -
(d*x + c)*cosh(b*x + a) 3*sinh(-3*(b*c - ax*d)/d) + ((d*x + c)*cosh(-3*(b*c
- axd)/d) - (d*x + c)*sinh(-3*(b*c - ax*d)/d))*sinh(b*x + a)~3 + 3*((d*x + c
Y*xcosh(b*x + a)*cosh(-3*(bxc - axd)/d) - (d*x + c)*cosh(b*x + a)*sinh(-3*(b
*c - a*d)/d))*sinh(b*x + a)~2 + 3*%((d*x + c)*cosh(b*x + a) 2*cosh(-3*(b*c -
axd)/d) - (d*x + c)*cosh(b*x + a) 2*xsinh(-3*(b*c - a*d)/d))*sinh(b*x + a))
xsqrt (b/d) *erf (sqrt (3)*sqrt(d*x + c)*sqrt(b/d)) + sqrt(3)*sqrt(pi)*((d*x +
c)*cosh(b*x + a) " 3*cosh(-3*(b*xc - a*d)/d) + (d*x + c)*cosh(b*x + a) 3*sinh(
-3x(b*c - a*d)/d) + ((d*x + c)*cosh(-3*(b*c - axd)/d) + (d*x + c)*sinh(-3x*(
b*xc - axd)/d))*sinh(b*x + a)~3 + 3*x((d*x + c)*cosh(b*x + a)*cosh(-3*x(bxc -
axd)/d) + (d*x + c)*cosh(b*x + a)*sinh(-3*(b*c - a*d)/d))*sinh(b*x + a)~2 +
3*x((d*x + c)*cosh(b*x + a)~2*xcosh(-3*(bxc - a*d)/d) + (d*x + c)*cosh(b*x +
a) "2xsinh (-3*(b*c - a*xd)/d))*sinh(b*x + a))*sqrt(-b/d)*erf (sqrt(3)*sqrt(d*
x + c)*sqrt(-b/d)) + 3*sqrt(pi)*((d*x + c)*cosh(b*x + a) 3*cosh(-(bxc - axd
)/d) - (d*x + c)*cosh(b*x + a)~3xsinh(-(b*c - a*d)/d) + ((d*x + c)*cosh(-(b
*c — a*xd)/d) - (d*x + c)*sinh(-(b*c - a*d)/d))*sinh(b*x + a)~3 + 3*((d*x +
c)*cosh(b*x + a)*cosh(-(b*c - axd)/d) - (d*x + c)*cosh(b*x + a)*sinh(-(b*c
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- axd)/d))*sinh(b*x + a)~2 + 3*x((d*x + c)*cosh(b*x + a) 2xcosh(-(b*c - ax*d)
/d) - (d*x + c)*cosh(b*x + a) 2*sinh(-(b*c - axd)/d))*sinh(b*x + a))*sqrt(b
/d)*erf (sqrt(d*x + c)*sqrt(b/d)) + 3xsqrt(pi)*((d*x + c)*cosh(b*x + a) 3*co
sh(-(b*c - axd)/d) + (d*x + c)*cosh(b*x + a) 3*sinh(-(b*xc - ax*d)/d) + ((d*x
+ c)*cosh(-(b*xc - a*d)/d) + (d*x + c)*sinh(-(b*c - a*d)/d))*sinh(b*x + a)~
3 + 3x((d*x + c)*cosh(b*x + a)*cosh(-(b*c - axd)/d) + (d*x + c)*cosh(b*x +
a)*sinh(-(b*c - a*xd)/d))*sinh(b*x + a)~2 + 3*((d*x + c)*cosh(b*x + a) 2*cos
h(-(bxc - axd)/d) + (d*x + c)*cosh(b*x + a) 2*sinh(-(b*c - axd)/d))*sinh(b*
x + a))*sqrt(-b/d)*erf (sqrt(d*x + c)*sqrt(-b/d)) + (cosh(b*x + a)~6 + 6*cos
h(b*x + a)*sinh(b*x + a)”5 + sinh(b*x + a)~6 + 3*(5*xcosh(b*x + a)”2 + 1)*si
nh(b*x + a)~4 + 3*cosh(b*x + a)~4 + 4x(5xcosh(b*x + a)~3 + 3*cosh(b*x + a))
*sinh(b*x + a)~3 + 3*(5xcosh(b*x + a)~4 + 6*cosh(b*x + a)~2 + 1)*sinh(b*x +
a)”2 + 3*cosh(b*x + a)~2 + 6*(cosh(b*x + a)~5 + 2*xcosh(b*x + a)~3 + cosh(b
*x + a))*sinh(b*x + a) + 1)*sqrt(d*x + c))/((d"2*x + c*d)*cosh(b*x + a)~3 +
3% (d"2*x + c*d)*cosh(b*x + a) 2*sinh(b*x + a) + 3*(d"2*x + c*d)*cosh(b*x +
a)*sinh(b*x + a)~2 + (d72%x + c*d)*sinh(b*x + a)~3)

Sympy [F] time = 0., size = 0, normalized size = 0.

cosh® (a + bx)
[,

3
(c +dx)2
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)**3/(d*x+c)**(3/2),%)

[Out] Integral(cosh(a + b*x)**3/(c + d*x)**(3/2), x)

Giac [F] time = 0., size = 0, normalized size = 0.

cosh (bx + a)3
[t o,

3
(dx +c)2
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~3/(d*x+c)~(3/2),x, algorithm="giac")

[Out] integrate(cosh(b*x + a)~3/(d*x + ¢)~(3/2), x)
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3
3.61 [T gy

(c+dx)°/2

Optimal. Leaf size=277

bc 3bc be 3bc A
\/Ebg’/zeﬁ_”Erf(\/EVde) \/3_nb3/237—3“Erf(‘M””d") ﬁbS/Ze“_ﬁErﬁ(\/EVde) \/3_nb3/2e3“‘7Erﬁ(ﬁ

i ), i), i ),

2072 2072 20572 2072

[Out] (-2*Cosh[a + b*x]73)/(3*d*(c + d*x)~(3/2)) + (b~(3/2)*E~(-a + (b*c)/d)*Sqrt

[Pi]*Erf [(Sqrt [b]l*Sqrtlc + d*x])/Sqrtl[d]])/(2xd~(5/2)) + (b~(3/2)*E~(-3xa +
(3*b*c) /d) *Sqrt [3*xPi] *Erf [(Sqrt [3] *Sqrt [b]l *Sqrt [c + d*x])/Sqrt[d]])/(2xd"(

5/2)) + (b7(3/2)*E”~(a - (b*c)/d)*Sqrt[Pi]*Erfi[(Sqrt[b]l*Sqrt[c + d*x])/Sqrt
[d11)/(2%d"(5/2)) + (b~ (3/2)*E~(3*a - (3*b*c)/d)*Sqrt [3+xPi]l*Erfi[(Sqrt [3]#S

qrt[bl*Sqrtlc + d*x])/Sqrt[d]])/(2%d~(5/2)) - (4*b*Coshl[a + b*x]~2#Sinh[a +
b*x])/(d"2*Sqrt[c + d*x])

Rubi [A] time = 0.604716, antiderivative size = 277, normalized size of antiderivative =

1., number of steps used = 18, number of rules used = 6, integrand size = 18, number of rules

= 0.333, Rules used = {3314, 3307, 2180, 2204, 2205, 3312}

\/Ebme%_aErf (\/E C+dx) \/3_71173/2637&_3”Erf ( B C+dx) \/%173/26”_%Erﬁ ( AL C+dx) \/?Ebe’/zew_%bc Erfi (ﬁ

i), i), i),

2072 20572 20572 2072

integrand size

Antiderivative was successfully verified.

[In] Int[Cosh[a + b*x]~3/(c + dxx)~(5/2),x]

[Out] (-2%Cosh[a + b*x]~3)/(3*dx(c + d*x)~(3/2)) + (b~(3/2)*E~(-a + (bxc)/d)*Sqrt
[Pi]*Erf [(Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]])/(2+xd~(5/2)) + (b~(3/2)*E~(-3*%a +
(3*b*c)/d)*Sqrt [3*Pi] *Erf [ (Sqrt [3] *Sqrt [b] *Sqrt [c + d*x])/Sqrt[d]l])/(2*d"(

5/2)) + (b~(3/2)*E~(a - (b*c)/d)*Sqrt[Pi]*Erfi[(Sqrt[bl*Sqrtlc + d*x])/Sqrt
[d11)/(2%d"(5/2)) + (b~ (3/2)*E~(3*a - (3*b*c)/d)*Sqrt [3+xPil*Erfi[(Sqrt [3]%S

qrt [b]*Sqrt[c + d*x])/Sqrt[d]l])/(2*xd~(5/2)) - (4*b*Cosh[a + b*x] 2*Sinh[a +
bxx])/(d"2*Sqrt [c + d*x])

Rule 3314

Int[((c_.) + (@_)*(x)) " (m )*x((b_.)*sin[(e_.) + (f_.)*(x)]1)"(n_), x_Symbo
1] :> Simp[((c + d*x)"(m + 1)*(b*Sin[e + f*x])"n)/(d*x(m + 1)), x] + (Dist[(
b™2*xf"2%nx(n - 1))/(d72x(m + 1)*(m + 2)), Int[(c + d*x)"(m + 2)*(b*Sin[e +

fxx]) " (n - 2), x], x] - Dist[(£72*xn"2)/(d"2*(m + 1)*x(m + 2)), Int[(c + dx*xx)
“(m + 2)*(b*Sinle + f*x])"n, x], x] - Simp[(b*f*n*x(c + d*x)~(m + 2)*Cos[e +
fxx]*(b*Sin[e + fxx])~(n - 1))/(d"2%(m + 1)*x(m + 2)), x]) /; FreeQ[{b, c,

d, e, f}, x] && GtQ[n, 1] && LtQ[m, -2]

Rule 3307

Int[((c_.) + (@_)*(x_))"(m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) "m/(E-(I*k*Pi)*E~(Ix(e + f*x))), x], x] - Distl[
I/2, Int[(c + d*x) m*E~(Ixk*Pi)*E~(I*(e + f*x)), x], x] /; FreeQl{c, d, e,
f, m}, x] && IntegerQ[2xk]

Rule 2180

Int[(F_)~((g_.)*((e_.) + (f_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol] :
> Dist[2/d, Subst[Int[F~(gx(e - (c*xf)/d) + (f*g*xx~2)/d), x], x, Sqrtlc + dx
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x]], x] /; FreeQ[{F, c, d, e, f, g}, x] & !'$UseGamma === True

Rule 2204

Int[(F)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~axSqr
t[Pi]*Erfi[(c + d*x)*Rt[bxLogl[F], 2]1])/(2*d*Rt[b*Logl[F], 2]), x] /; FreeQ[{
F, a, b, ¢, d}, x] && PosQ[b]

Rule 2205

Int[(F)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~ax*Sqr
t[Pil*Erf [(c + d*x)*Rt[-(b*Logl[F]), 211)/(2*d*Rt[-(bxLogl[F]), 2]), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[bl]

Rule 3312

Int[((c_.) + (d_.)*(x_))"(m_)*sinl(e_.) + (f_.)*(x_ )] (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sin[e + f*x]°n, x], x] /; FreeQ[{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]1))

Rubi steps
2 cosh(a+bx) 2 Cosh3(a+bx)
cosh®(a + bx) L2 cosh®(a +bx)  4bcosh®(a + bx) sinh(a +bx) (8v) [ S (120) [
(c + dx)>2 3d(c + dx)3?2 2e + dx d2 d2
5 E—i(ia+ibx) 2 E'(ia+ihx) ‘
_ 2cosh®@+by) dbcosh’(a+ by)sinh(a +bx) (402) [ == dx ) (48) o . £
Bd(c + dx)3/2 d2\lc + dx dZ dZ

(. ibc b
3 ) (8b2) Subst f el(m_?)_T dx, x, Ve + dx
_2cosh’(a+bx) 4bcosh”(a + bx)sinh(a + bx)
3d(c + dx)%?2 2e + dx 43

be bc
3/ —a+— VoVerdx 30 a—— VoVe+dx
_ 2 cosh’(a + bx) 4p32e \/Eerf( Vi ) ~ 4b32e" \/Eerﬁ(T) 4 cosh®(a + b:

3d(c+dx)pP2 4572 Fe) e
be be
3/2 —0+— VbVe+dx 32 0-— VbVerdx
_ _ZCoshS(a +by) 432" \/Eerf(—\/a ) ) 432" @ \[rerfi (—\/E 4 cosh?(a + b
3d(c + dx)3/2 o2 4572 d2\/E
be \/ 3bc be
2 cosh®(a + bx) b¥2e"" T \merf (%) b¥2e7>" T \Brerf (W) b2 T /1
T T3+ Ao 28572 * ST + :

Mathematica [A] time = 2.90672, size = 253, normalized size = 0.91

af . be 3/2 2bc 3/2
. 3(a+ d) (—3\/366”(1 (_b(c+dx)) Gamma (1 _3b(c+dx)) B 3de4a+7 (_b(c;dx))

4bc

Gamma (%, ——b(czdx)) —3de*™ T (bL;

d 2’ d

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x]~3/(c + d*x)~(5/2),x]

[Out] (-3*Sqrt[3]*d*E~ (6%a)*(-((b*x(c + d*x))/d))~(3/2)*Gamma[1/2, (-3*b*x(c + d*x)
)/d] - 3*%d*E”(4*a + (2%bxc)/d)*(-((bx(c + d*x))/d))~(3/2)*Gamma[1/2, -((b*(

c + d*x))/d)] - 3*%d*E~(2xa + (4xb*c)/d)*((bx(c + d+*x))/d)~(3/2)*Gamma[1/2,

(b*x(c + dx*x))/d] - 3*%Sqrt[3]*d*E~((6xb*c)/d)*((b*x(c + d*x))/d)~(3/2)*Gamma [
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1/2, (3%bx(c + d*x))/d] - 4*E~(3%x(a + (b*c)/d))*Cosh[a + b*xx] 2*(d*Cosh[a +
b*x] + 6xbx(c + d*x)*Sinh[a + bxx]))/(6*d"2*xE~(3*(a + (bxc)/d))*(c + d*x)~
(3/2))

Maple [F] time = 0.141, size = 0, normalized size = 0.
5 5
f (cosh (bx + ))° (dx + ¢) 2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*xx+a) 3/ (d*x+c)~(5/2),x)

[Out] int(cosh(b*x+a) 3/ (d*x+c)”~(5/2),x)

Maxima [A] time = 1.35984, size = 262, normalized size = 0.95

(dx+0)b 5 (3(%_“”’)) 3 3(dv+0)b (dx+0)b 5 ( 73(1”_”‘1)) 3 3(dv+)b (dx+0)b 3 ( u+bc) 3 (dx+o)b (dx+0)b 5 (a b
lax+c)b d _2 claxtop _lax+op T d _2 _2lax+d)b lax+c)v T (2 _ T
BT (2] () e r-2) (ST ) ()
3 3 + 3 + 3 +

(dx+c)2 (dx+c)2 (dx+c)2 (dxA

8d
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 3/ (d*x+c)”~(5/2),x, algorithm="maxima")

[Out] -3/8*(sqrt(3)*((d*x + c)*b/d)~(3/2)*e~(3*x(b*c - a*d)/d)*gamma(-3/2, 3*(d*x
+ c)xb/d)/(d*x + ¢)~(3/2) + sqrt(3)*(-(d*x + c)*b/d)~(3/2)*e” (-3*%(b*c - axd

)/d) *gamma (-3/2, -3*(d*x + c)*b/d)/(d*x + c)~(3/2) + ((d*x + c)*b/d)~(3/2)*
e"(-a + b*c/d)*gamma(-3/2, (d*x + c)*b/d)/(d*x + c)~(3/2) + (-(d*x + c)*b/d

)~ (3/2)*%e"(a - bxc/d)*gamma(-3/2, -(d*x + c)*b/d)/(d*x + ¢)~(3/2))/d

Fricas [B] time = 2.36515, size = 4825, normalized size = 17.42

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 3/ (d*x+c)~(5/2),x, algorithm="fricas")

[Out] 1/12%(6*sqrt(3)*sqrt(pi)*((b*d~2*x"2 + 2xbkxc*dxx + b*c~2)*cosh(b*x + a)~3*c
osh(-3*(b*c - a*xd)/d) - (bxd~2*x"2 + 2%b*c*d*x + b*c~2)*cosh(b*x + a) 3*sin
h(=3*(b*xc - axd)/d) + ((b*d"2*x"2 + 2*b*cxd*x + b*c~2)*cosh(-3*(bxc - axd)/
d) - (b*d™2*x"2 + 2xb*c*d*x + b*c”2)*sinh(-3*(b*xc - a*d)/d))*sinh(b*x + a)~
3 + 3x((b*d"2*x"2 + 2xb*c*d*x + b*c”2)*cosh(b*x + a)*cosh(-3*(b*c - ax*xd)/d)
- (b*xd"2*x72 + 2*b*c*d*x + b*c~2)*cosh(b*x + a)*sinh(-3*(b*c - axd)/d))*si
nh(bxx + a)~2 + 3% ((b*d"2*x"2 + 2*b*cxd*x + b*c~2)*cosh(b*x + a) 2*xcosh(-3%
(b*c — ax*d)/d) - (b*xd"2*x"2 + 2*bxc*d*x + b*c~2)*cosh(b*x + a) 2*xsinh(-3*(b
xc - axd)/d))*sinh(b*x + a))*sqrt(b/d)*erf (sqrt(3)*sqrt(d*x + c)*sqrt(b/d))
- 6*xsqrt(3)*sqrt (pi)*((b*d~2*%x~2 + 2*b*ckd*x + b*c~2)*cosh(b*x + a) 3*cosh
(=3*%(b*xc - axd)/d) + (b*d™2%x"2 + 2¥b*c*d*x + b*c~2)*cosh(b*x + a) 3*sinh(-
3k (bxc - axd)/d) + ((b*d~2*x"2 + 2*bkckd*x + b*xc~2)*cosh(-3*(b*c - axd)/d)
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+ (b*d™2*x"2 + 2xbxcxd*x + b*c~2)*sinh(-3*(b*c - a*d)/d))*sinh(b*x + a)~3 +
3% ((b*d™2*x"2 + 2xbxcxd*x + b*c~2)*cosh(b*x + a)*cosh(-3*(b*c - axd)/d) +
(b*d"2*x"2 + 2¥bkcxd*x + bxc”2)*cosh(b*x + a)*sinh(-3*(b*c — a*xd)/d))*sinh(
b*x + a)”2 + 3% ((b*d"2*x"2 + 2*b*cxd*x + bxc~2)*cosh(b*x + a) 2*cosh(-3*(b*
c — a*d)/d) + (b*d"2*x"2 + 2*bxcxd*x + b*c”2)*cosh(b*x + a) 2*xsinh(-3*(b*c
- axd)/d))*sinh(b*x + a))*sqrt(-b/d)*erf (sqrt(3)*sqrt(d*x + c)*sqrt(-b/d))
+ 6*xsqrt(pi)*((b*xd~2%x72 + 2*xb*cxd*x + b*c~2)*cosh(b*x + a) 3*cosh(-(b*c -
axd)/d) - (b*d"2*x"2 + 2xb¥ckxd*x + b*c~2)*cosh(b*x + a) 3*sinh(-(b*c - a*d)
/d) + ((b*d"2*x"2 + 2*xbxcxd*x + b*c~2)*cosh(-(b*c - a*xd)/d) - (b*d™2*x"2 +
2¥b*xc*d*x + b*c"2)*sinh(-(b*xc - a*d)/d))*sinh(b*x + a)~3 + 3*x((b*d~2*x"2 +
2*%bxcxd*x + b*c”2)*cosh(b*x + a)*cosh(-(b*c - a*d)/d) - (b*xd"2*x"2 + 2x*bxc*
d*x + bxc~2)*cosh(bxx + a)*sinh(-(b*c - a*d)/d))*sinh(b*x + a)~2 + 3*x((b*xd~
2%x"2 + 2*bxckd*x + b*c~2)*cosh(b*x + a) 2*cosh(-(bxc - axd)/d) - (bxd~2%x~
2 + 2xbxcxd*xx + bxc”2)*cosh(b*x + a) " 2xsinh(-(b*c - a*d)/d))*sinh(b*x + a))
xsqrt (b/d) xerf (sqrt (d*x + c)*sqrt(b/d)) - 6xsqrt(pi)*((bxd~2*x"2 + 2*bkc*dx*
X + bxc"2)*cosh(b*x + a) " 3*cosh(-(b*c - a*xd)/d) + (b*d"2*x"2 + 2*b*cxd*x +
bxc~2)*cosh(b*x + a) " 3*sinh(-(b*c - axd)/d) + ((b*d"2*x"2 + 2*bkxcxd*x + b*c
“2)*cosh(-(b*c - axd)/d) + (b*d~2*x"2 + 2*b*ckd*x + bxc~2)*sinh(-(b*c - axd
)/d))*xsinh(b*x + a)~3 + 3x((b*d"2*x"2 + 2xbkcxd*x + bxc~2)*cosh(b*x + a)*co
sh(-(b*c - a*xd)/d) + (b*xd~2*x"2 + 2*b*c*d*x + b*c~2)*cosh(b*x + a)*sinh(-(b
*c - a*d)/d))*sinh(b*x + a)~2 + 3*((b*d"2*x"2 + 2*b*cxd*x + b*c™2)*cosh(b*x
+ a) " 2*xcosh(-(bxc - axd)/d) + (b*d~2*x"2 + 2*xb*cxd*x + b*c~2)*cosh(b*x + a
) "2xsinh (- (b*c - ax*d)/d))*sinh(b*x + a))*sqrt(-b/d)*erf (sqrt(d*x + c)*sqrt(
-b/d)) - ((6*bxd*x + 6xbxc + d)*cosh(b*x + a)~6 + 6x(6xbxd*xx + 6%b*c + d)*c
osh(b*x + a)*sinh(b*x + a)~5 + (6*b*d*x + 6*b*c + d)*sinh(b*x + a)~6 + 3*(2
*b*xd*x + 2*bk*c + d)*cosh(b*x + a)~4 + 3*%(2*bkxd*x + 5*x(6xbxd*x + 6*b*c + d)*
cosh(b*x + a)~2 + 2xb*c + d)*sinh(b*x + a)~4 + 4*x(5x(6*bxd*x + 6*xb*xc + d)*c
osh(b*x + a)~3 + 3*x(2xbxdxx + 2%b*c + d)*cosh(b*x + a))*sinh(b*x + a)”™3 - 6
*b*xd*x - 3*%(2*bkd*x + 2*bxc - d)*cosh(b*x + a)~2 + 3*(5x(6xbxd*x + 6¥b*c +
d)*cosh(b*x + a)~4 - 2%b*d*x + 6*%(2*b*xd*x + 2*b*c + d)*cosh(b*x + a)”2 - 2%
b*c + d)*sinh(b*x + a)~2 - 6*b*xc + 6x((6xbxd*x + 6%b*c + d)*cosh(b*x + a)~b
+ 2% (2*¥bxd*x + 2*b*c + d)*cosh(b*x + a)~3 - (2*bxdxx + 2xb*c - d)*cosh(b*x
+ a))*sinh(b*x + a) + d)*sqrt(d*x + c))/((d74*x"2 + 2xc*d™3*x + c~2*%d"2)*c
osh(bxx + a)~3 + 3*%(d"4*x"2 + 2*xc*d"3*x + c~2%d"2)*cosh(b*x + a) 2*sinh(b*x
+ a) + 3%x(d74*x"2 + 2%xc*xd"3*x + c"2*%d"2)*cosh(b*x + a)*sinh(b*x + a)~2 + (
d"4*x"2 + 2*cxd"3*x + ¢”2%d"2)*sinh(b*x + a)”3)

Sympy [F] time = 0., size = 0, normalized size = 0.

cosh® (a + bx)
[,

5
(c +dx)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)**3/(d*x+c)**(5/2),%)

[Out] Integral(cosh(a + bxx)**3/(c + d*x)**(5/2), x)

Giac [F] time = 0., size = 0, normalized size = 0.

f cosh (bx + a)3 i

5
(dx +0)2

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(cosh(b*x+a) 3/ (d*x+c)~(5/2),x, algorithm="giac")

[Out] integrate(cosh(b*x + a)~3/(d*x + ¢)~(5/2), x)
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3
3.62 [ gy

(c+dx)7/2

Optimal. Leaf size=331

be 3bc be 3bc
\/Eb5/2er“Erf(m”d") 3\/?;b5/267_3“Erf(—%%Vdﬁd") \/Eb5/2e”‘7Erﬁ(m”d") 3\/3_nb5/ze3”_7Erﬁ(ﬁ

v i), i),

57 572 5472 57

[Out] (16*%b~2+Cosh[a + b*x])/(5*%d"3xSqrt[c + d*x]) - (2xCosh[a + b*x]~3)/(5xd*(c
+ d*x)~(5/2)) - (24xb~2*Coshl[a + b*x]~3)/(5%d"3*Sqrt[c + d*x]) - (b~ (5/2)*E
“(-a + (b*c)/d)*Sqrt [Pi]*Erf [(Sqrt [b]*Sqrtc + d*x])/Sqrtld]l])/(6xd~(7/2))

- (3%b~(5/2)*#E~ (-3*a + (3*b*c)/d)*Sqrt[3*Pi]*Erf [(Sqrt[3]*Sqrt[b]*Sqrt[c +
d*x])/Sqrt[d]]1)/(6%d~(7/2)) + (b~(5/2)*E~(a - (b*c)/d)*Sqrt [Pi]l*Erfi[(Sqrt[

bl *Sqrt[c + d*x])/Sqrt[d]])/(5%d~(7/2)) + (3*b~(5/2)*E~(3*a - (3*b*c)/d)*Sq

rt [3%Pi]*Erfi [(Sqrt [3]*Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]])/(5%d~(7/2)) - (4xbx
Coshla + bxx]"2*Sinh[a + b*x])/(5xd"2*(c + d*x)~(3/2))

Rubi [A] time = 0.680456, antiderivative size = 331, normalized size of antiderivative =

1., number of steps used = 19, number of rules used = 7, integrand size = 18, number of rules

= 0.389, Rules used = {3314, 3297, 3308, 2180, 2204, 2205, 3313}

be 3bc be 3bc
\/Hb5/267_aErf(\/Ew+dx) 3«/3_71195/267‘3’“Erf(M ”d) ﬁb5/2e“7Erﬁ(\/EW+dx) 3«/3,_nb5/2e3”—713rﬁ(§

Vd Vd + vd_ )

57 572 572 547

integrand size

Antiderivative was successfully verified.

[In] Int[Coshl[a + b*x]~3/(c + dxx)~(7/2),x]

[Out] (16*b~2*Cosh[a + b*x])/(5*d"3xSqrt[c + d*x]) - (2*Coshl[a + b*x]~3)/(5xd*(c
+ d*x)~(5/2)) - (24*b~2*Cosh[a + b*x]~3)/(56x%d"3*Sqrt[c + d*x]) - (b~ (5/2)*E

“(-a + (bx*c)/d)*Sqrt [Pi]*Erf [(Sqrt[b]l*Sqrtlc + d*x])/Sqrt[d]])/(6xd~(7/2))

- (3*b~(5/2)*E~ (-3*a + (3*b*c)/d)*Sqrt[3*xPi]*Erf [(Sqrt[3]*Sqrt[b]*Sqrtl[c +
d*x])/Sqrt[d]]1)/(6*%d~(7/2)) + (b~(5/2)*E~(a - (b*c)/d)*Sqrt [Pi]*Erfi[(Sqrt[
bl*Sqrt[c + d*x])/Sqrt[d]])/(5%d~(7/2)) + (3xb~(5/2)*E~(3*a - (3*b*c)/d)*Sq

rt [3*Pi]*Erfi [(Sqrt [31*Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]])/(5xd~(7/2)) - (4*b*
Cosh[a + b*x]~2*Sinh[a + bx*x])/(56xd"2x(c + d*x)~(3/2))

Rule 3314

Int[((c_.) + (d_.)*(x_)) " (m_)*x((b_.)*sin[(e_.) + (f_.)*(x_)1)"(n_), x_Symbo
1] :> Simp[((c + d*x)~(m + 1)*(b*Sin[e + f*x])"n)/(d*(m + 1)), x] + (Dist[(
b 2xf"2xn*x(n - 1))/(d"2%(m + 1)*(m + 2)), Int[(c + d*x)~(m + 2)*(b*Sin[e +

fxx])"(n - 2), x], x] - Dist[(f72*n"2)/(d"2*x(m + 1)*(m + 2)), Int[(c + d*x)
“(m + 2)*(b*Sin[e + f*x])7n, x], x] - Simp[(b*f*nx(c + d*x)~(m + 2)*Cos[e +
fxx]*(b*Sinfe + f*x])~(n - 1))/(d"2%(m + 1)*x(m + 2)), x]) /; FreeQ[{b, c,

d, e, f}, x] && GtQ[n, 1] && LtQ[m, -2]

Rule 3297

Int[((c_.) + (d_.)*(x_)) " (m_)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> Simp[((
c + d*x) " (m + 1)*Sinf[e + fx*x])/(d*(m + 1)), x] - Dist[f/(d*(m + 1)), Int[(c
+ d*x)"(m + 1)*Cos[e + f*x], x], x] /; FreeQl{c, d, e, f}, x] && LtQ[m, -1
]

Rule 3308
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Int[((c_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> Dist[I
/2, Int[(c + d*x) " m/E~(Ix(e + f*x)), x], x] - Dist[I/2, Int[(c + d*xx) m*xE"(
Ix(e + f*x)), x], x] /; FreeQ[{c, d, e, f, m}, x]

Rule 2180

Int[(F_)~((g_.)*((e_.) + (f_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol]
> Dist[2/d, Subst[Int[F~(gx(e - (c*xf)/d) + (f*g*xx~2)/d), x], x, Sqrtlc + dx
x]1, x] /; FreeQ[{F, c, d, e, f, g}, x] && !'$UseGamma === True

Rule 2204

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~a*Sqr
t[Pil*Erfi[(c + d*x)*Rt[b*Logl[F], 211)/(2*d*Rt[b*Logl[F], 21), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]

Rule 2205

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~ax*Sqr
t[Pil*Erf [(c + d*x)*Rt[-(b*Logl[F]), 211)/(2*d*Rt[-(bxLoglFl), 2]), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rule 3313

Int[((c_.) + (d_)*(x_)) " (m )*sinf[(e_.) + (f_.)*(x )1 (n_), x_Symbol] :> Si
mp[((c + d*x)~(m + 1)*Sin[e + f*x]™n)/(d*(m + 1)), x] - Dist[(f*n)/(d*(m +
1)), Int[ExpandTrigReducel[(c + d*x)"(m + 1), Cos[e + f*x]*Sin[e + f*x]~(n -
1, x], x], x] /; FreeQ[{c, d, e, f, m}, x] && IGtQ[n, 1] && GeQ[m, -2] &&
LtQ[m, -1]

Rubi steps
cosh(a+bx) cosh3(u+l
cosh3(a +bx) 2 cosh3(a + bx) _ 4b coshz(a + bx) sinh(a + bx) ~ (Sb 2) f (c+dx)32 dx N (12b2) f (c+dx)?
c+d0 T TThdc + dx)R 52(c + dx)o2 542 542
_ 16b% cosh(a +bx) 2 cosh®(a + bx) 242 cosh®(a + bx)  4bcosh?(a + bx) sinh(a + bx)
5B +dx 5d(c + dx)>2 5d3+c + dx 5d%(c + dx)3?
_ 16b*cosh(a +bx) 2 cosh’(a + bx) 240 cosh’(a + bx) b cosh?(a + bx) sinh(a + bx) )
- 5d3+c + dx 5d(c + dx)>/2 5d3+c + dx 5d2(c + dx)3?

_ 16b?cosh(a+bx) 2cosh(a+bx) 24b%cosh®(a+bx)  4bcosh®(a + bx) sinh(a + bx)

5d3Vc + dx 5d(c + dx)> 5d3Vc + dx 5d%(c + dx)32
be
5/2 —a+— VbVe+dx
_16b%cosh(a +bx)  2cosh’(a+bx) 2462 cosh®(a + bx) s 8b>2e ™" \/Eerf( Vi ) 2
C sBVerdx  Sd(c+dx)P 5d3Ve + dx 5d72
be
5/2 0+ N
_16b%cosh(a +bx)  2cosh’(a+bx)  24b2 cosh®(a + bx) b>%e 4 \/Eerf( Vi ) 31

5d3+c + dx 5d(c + dx)>/? - 5d3+c + dx 5d7/2

Mathematica [B] time = 6.32461, size = 3211, normalized size = 9.7

Result too large to show

Antiderivative was successfully verified.



268

[In] Integrate[Cosh[a + b*x]~3/(c + d*x)~(7/2),x]

[Out] (3*(Sinh[al*(-((-2*E~((b*(c + d*x))/d)*(3*d"2 + 2*b*d*(c + d*x) + 4*xb~2*(c
+ d*x)72) + 8*xd"2x(-((b*x(c + d*x))/d)) " (5/2)*Gamma[1/2, -((b*x(c + d*x))/d)]
+ (-6%d"2 + 4xbxd*(c + d*x) - 8*b"2*x(c + d*x)"2 + 8*b*xd*E~((b*(c + d*x))/d
)*k(c + d*x)*((bx(c + d*x))/d)~(3/2)*Gamma[1/2, (bx(c + d*x))/d])/E~((b*x(c +
d*x))/d))*Sinh[(b*c)/d])/(30%d"3*(c + d*x)~(5/2)) + (2*Cosh[(b*c)/d]*(-(b*
(c + d*x)*(2*E" ((b*(c + d*x))/d)*(d + 2*b*x(c + d*x)) + 4*xd*x(-((bx(c + d*x))
/d))~(3/2)*Gamma[1/2, -((bx(c + d*x))/d)] + (2%(d - 2*b*(c + d*x) + 2*d*E”(
(bx(c + d*x))/d)*((b*x(c + d*x))/d)~(3/2)*Gamma[1/2, (b*x(c + d*x))/d]))/E~((
b*x(c + d*x))/d)))/2 - 3*d~2+Sinh[(b*x(c + d*x))/d]))/(15%xd~3*(c + d*x)~(5/2)
)) + Coshla]l*((Cosh[(bxc)/dl*(-2*E~((b*x(c + d*x))/d)*(3*d"2 + 2xbxd*x(c + d*
x) + 4xb72x(c + d*x)72) + 8*%d"2x(-((b*(c + d*x))/d))~(5/2)*Gamma[1/2, -((b*
(c + d*x))/d)] + (-6*%d"2 + 4xbxdx(c + d*x) - 8*b"2*x(c + d*x)~2 + 8xb*xd*E~ ((
bx(c + d*x))/d)*(c + d*x)*((b*(c + d*x))/d)~(3/2)*Gammal[1/2, (b*(c + d*x))/
d])/E7((b*(c + d*x))/d)))/(30%d"3*(c + dxx)~(5/2)) - (2*Sinh[(bxc)/d]* (- (bx*
(c + d*x)*(2*E~((b*(c + d*x))/d)*(d + 2xb*x(c + d*x)) + 4xd*x(-((bx(c + d*x))
/d))~(3/2)*Gamma[1/2, -((bx(c + d*x))/d)] + (2%(d - 2*b*(c + d*x) + 2*d*E"(
(bx(c + d*x))/d)*((b*x(c + d*x))/d)~(3/2)*Gamma[1/2, (bx(c + d*x))/d]))/E~((
b*(c + d*x))/d)))/2 - 3*xd~2*Sinh[(b*(c + d*x))/d]))/(15%d"3*(c + dx*x)~(5/2)
))))/4 + (Sinh[3*al*(-((1 + 2*Cosh[(2%b*c)/d])*(-2*E~ ((3*bx(c + d*x))/d)*(d
"2 + 2*bxdx(c + dxx) + 12%b72x(c + d*x)”"2) + 24*Sqrt[3]*d"2x(-((b*(c + d*x)
)/d))~(5/2)*Gamma[1/2, (=3*bx(c + d*x))/d] + (-2*d"2 + 4*xbxd*x(c + d*x) - 24
*b”"2%(c + d*x)72 + 24*Sqrt[3]*d"2*E” ((3*b*(c + d*x))/d)*((bx(c + d*x))/d)~(
5/2)*Gamma[1/2, (3*%bx(c + d*x))/d])/E~((3*b*(c + d*x))/d))*Sinh[(bx*c)/d])/(
10*xd~3*(c + d*x)~(5/2)) - (2*Cosh[(b*c)/d]*(-1 + 2*Cosh[(2*bx*xc)/d])*(-6xb~(
5/2)*Sqrt [3*Pil*(c + dxx)~(5/2)*Erf [(Sqrt [3]*Sqrt[bl*Sqrt[c + d*x])/Sqrt[d]
] - 6%b~(5/2)*Sqrt [3*Pi]l*(c + d*x)~(5/2)*Erfi[(Sqrt[3]*Sqrt[b]*Sqrt[c + d*x
1)/8qrt[d]] + Sqrt[d]*(2xb*d*x(c + d*x)*Cosh[(3*b*(c + d*x))/d] + (d72 + 12%
b"2*(c + d*x)~2)*Sinh[(3*b*x(c + d*x))/d])))/(5xd~(7/2)*(c + d*x)~(5/2))) +
Cosh[3*a]*((Cosh[(b*c)/d]l*(-1 + 2*Cosh[(2*b*c)/d])*(-2*E~ ((3*b*(c + d*x))/d
)*(d72 + 2xb*dx(c + d*x) + 12%b72%(c + dxx)~2) + 24*Sqrt[3]*d~2*(-((b*x(c +
d*x))/d)) " (5/2)*Gamma[1/2, (-3*bx(c + d*x))/d] + (-2*xd"2 + 4xbxd*x(c + d*x)
- 24xb~2*(c + d*x)"2 + 24xSqrt[3]1*d"2*E~((3*b*x(c + dx*x))/d)*((b*x(c + d*x))/
d)~(6/2)*Gamma[1/2, (3*b*x(c + d*x))/d])/E~((3*bx(c + d*x))/d)))/(10%xd~3x*(c
+ d*x)~(5/2)) + (2x(1 + 2*Cosh[(2xb*c)/d])*Sinh[(bxc)/d]*(-6xb~(5/2)*Sqrt[3
*Pil*(c + d*x)~(5/2)*Erf [(Sqrt [3]1*Sqrt[b]l*Sqrt[c + d*x])/Sqrtld]] - 6*xb~(5/
2)*Sqrt [3¥Pil*(c + d*x)~(5/2)*Erfi[(Sqrt[3]*Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]]
+ Sqrt[d] *(2*bxd*(c + d*x)*Cosh[(3*bx(c + dxx))/d] + (d"2 + 12%b72x(c + dx
x)72)*Sinh [(3xb*x(c + d*x))/d])))/(6xd~(7/2)*(c + d*x)~(5/2))))/4 + (-(Coshl[
3*ka]*(-((1 + 2*Cosh[(2*b*c)/d]) *(-2*+E~((3*b*x(c + d*x))/d)*(d"2 + 2*b*xd*x(c +
d*x) + 12%b72x(c + d*x)~2) + 24*3qrt[3]*d"2*(-((b*(c + d*x))/d))~(5/2)*Gam
mal[1/2, (-3*bx(c + d*x))/d] + (-2*%d"2 + 4xb*d*x(c + d*x) - 24*xb"2*(c + d*x)~
2 + 24xSqrt[3]1*d"2*E”~ ((3*%bx(c + d*x))/d)*((b*(c + d*x))/d)~(5/2)*Gamma[1/2,
(3*bx(c + d*x))/d])/E~((3*bx(c + d*x))/d))*Sinh[(b*c)/d])/(10*xd"3*(c + d*x
)7(6/2)) - (2*Cosh[(bxc)/dl*(-1 + 2*Cosh[(2xbx*c)/d])*(-6%b~(5/2)*Sqrt [3*Pi]
x(c + d*x)~(5/2)*Erf [(Sqrt [3]*Sqrt [bl*Sqrt[c + d*x])/Sqrt[d]] - 6xb~(5/2)*S
qrt [3*Pil*(c + d*x)~(5/2)*Erfi[(Sqrt[3]*Sqrt [b]l*Sqrtlc + d*x])/Sqrt[d]] + S
qrt [d] * (2*%bxd*(c + d*x)*Cosh[(3*bx(c + dxx))/d] + (d"2 + 12%b72x(c + d*x)~2
)*Sinh [(3*xb*x(c + d*x))/d])))/(6xd~(7/2)*(c + d*x)~(5/2)))) - Sinh[3*a]l*((Co
sh[(b*xc)/d]*(-1 + 2*Cosh[(2xb*c)/d])*(-2+E~ ((3*b*(c + d*x))/d)*(d"2 + 2*bx*d
*(c + d*x) + 12%b72x(c + d*x)"2) + 24#Sqrt[3]*d~2*(-((bx(c + d*x))/d))~(5/2
Y*Gamma[1/2, (-3*b*x(c + d*x))/d] + (-2*%d"2 + 4xb*xd*x(c + d*x) - 24xb~2x(c +
d*x) "2 + 24%Sqrt [3]*d"2*E~ ((3*b*(c + d*x))/d)*((bx(c + d*x))/d)~(5/2)*Gamma
[1/2, (3xbx(c + d*x))/d])/E~((3*%bx(c + d*x))/d)))/(10%d"3x(c + d*x)~(5/2))
+ (2% (1 + 2xCosh[(2*b*c)/d])*Sinh[(b*c)/d]*(-6%b~ (5/2)*Sqrt [3*Pi]l*(c + d*x)
~(5/2)*Erf [(Sqrt [3]*Sqrt [b]*Sqrt[c + d*x])/Sqrt[d]] - 6%b~(5/2)*Sqrt [3*Pi]*
(c + d*x)~(5/2)*Erfi[(Sqrt[3]*Sqrt [b]l*Sqrt[c + d*x])/Sqrt[d]] + Sqrt[d]*(2*
b*d*(c + d*x)*Cosh[(3*bx(c + dxx))/d] + (d”2 + 12%b~2x(c + d*x)~2)*Sinh[(3*
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bx(c + dxx))/d])))/(6xd~(7/2)*(c + d*x)~(5/2))))/8 + (Cosh[3*a]l*(-((1 + 2%C
osh[(2%b*c)/d]) *(-2*E~ ((3*bx(c + d*x))/d)*(d"2 + 2*b*xd*x(c + d*x) + 12¥b~2x(
c + d*x)72) + 24xSqrt[3]*d"2*(-((b*(c + d*x))/d))~(5/2)*Gamma[1/2, (-3*bx(c
+ d*x))/d] + (-2*%d"2 + 4xb*dx(c + d*x) - 24%b72x(c + dxx)~2 + 24xSqrt[3]*d
“2xE7 ((3*b*(c + d*x))/d)*((bx(c + d*x))/d)~(5/2)*Gamma[1/2, (3*bx(c + d*x))
/d1) /E~((3*b*(c + d*x))/d))*Sinh[(b*c)/d])/(10xd"3*(c + dxx)~(5/2)) - (2*Co
sh[(bxc)/dl*(-1 + 2%Cosh[(2*bx*c)/d])*(-6xb~(5/2)*Sqrt [3*xPi]*(c + d*x)~(5/2)
*xErf [(Sqrt [3]*Sqrt [b]l*Sqrt[c + d*x])/Sqrt[d]] - 6%b~(5/2)*Sqrt[3*Pi]*(c + d
*xx) " (56/2)*Erfi[(Sqrt [3]*Sqrt [b]l*Sqrt[c + d*x])/Sqrtl[d]] + Sqrt[d]*(2xb*xd*(c
+ d*x)*Cosh[(3*b*x(c + d*x))/d] + (472 + 12xb"2*x(c + dx*x)~2)*Sinh[(3*b*x(c +
d*x))/d]1)))/(5%d~(7/2)*(c + d*x)~(5/2))) + Sinh[3*a]*((Cosh[(bxc)/d]*(-1 +
2%Cosh [(2*bx*c) /d] ) * (-2+«E~ ((3*b*(c + d*x))/d)*(d"2 + 2*xb*xd*(c + d*x) + 12%Db
2% (c + d*x)72) + 24xSqrt[3]*d72*(-((b*(c + d*x))/d))~(5/2)*Gamma[1/2, (-3x
bx(c + dxx))/d] + (-2%xd"2 + 4*bxd*(c + d*x) - 24xb~2*x(c + d*x)~2 + 24*Sqrt[
3] *xd"2*%E” ((3*bx(c + d*xx))/d)*x((b*x(c + d*x))/d)"(5/2)*Gamma[1/2, (3*bx(c + d
*xx))/d])/E~((3*b*x(c + d*x))/d)))/(10%d"3*(c + d*x)~(5/2)) + (2x(1 + 2*Coshl[
(2%b*c) /d] ) *Sinh[(b*c) /d] *(-6%b~ (5/2) *Sqrt [3*Pi]*(c + dxx)~(5/2)*Erf [(Sqrt[
3]1*Sqrt [b]*Sqrt[c + d*x])/Sqrtld]] - 6*%b~(5/2)*Sqrt [3*Pi]l*(c + d*x)~(5/2)*E
rfi[(Sqrt[3]*Sqrt[b]*Sqrtlc + d*x])/Sqrt[d]] + Sqrt[d]*(2xbxd*(c + d*x)*Cos
h[(3*bx(c + d*x))/d] + (472 + 12*b"2*x(c + d*x)~2)*Sinh[(3*b*x(c + d*x))/d]))
)/ (5xd~(7/2)*(c + d*x)~(5/2))))/8

Maple [F] time = 0.131, size = 0, normalized size = 0.
5 7
| (cosh (ox + ) @@x + 072 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*xx+a) "3/ (d*x+c)~(7/2),x)

[Out] int(cosh(b*x+a) 3/ (d*x+c)”~(7/2),x)

Maxima [A] time = 1.34055, size = 265, normalized size = 0.8

(dx+)b g (Lmd)) 5 3(dx+c)b (dx+)b g ( 73(“7”'1)) 5 3(dx+o)b (dx+)b g ( a+bc) 5 (dx+o)b (dx+)b g (

ax+oo d _2 2ax+cy _lax+op T d _2 _claxto)b lax+c)v TN ) 2 laxtc _lax+e ‘

3V§( d ) ¢ F(Z' d ) 3V€( d ) ¢ r(Z’ d ) ( d ) ¢ F(Z' a ) ( d ) ¢
+ + - +

(dx+c)2 (

3

5 5
2 2

(dx+c) (dx+c)

8d
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)~3/(d*x+c)~(7/2),x, algorithm="maxima"

[Out] -3/8%(3*sqrt(3)*((d*x + c)*b/d)~(5/2)*e” (3% (b*c - axd)/d)*gamma(-5/2, 3*(d*
X + ¢c)*b/d)/(d*x + c)~(5/2) + 3xsqrt(3)*(-(d*x + c)*b/d)~(5/2)*e~(-3*(bxc -
axd)/d)*gamma (-5/2, -3*(d*x + c)*b/d)/(d*x + ¢c)~(5/2) + ((d*x + c)*b/d)~(5
/2)xe”(-a + bxc/d)*gamma(-5/2, (d*x + c)*b/d)/(d*x + c)~(5/2) + (-(d*x + ¢)
*xb/d) " (5/2)*e”(a - bxc/d)*gamma(-5/2, -(d*x + c)*b/d)/(d*x + ¢c)~(5/2))/d

Fricas [B] time = 2.47978, size = 7121, normalized size = 21.51

result too large to display
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 3/ (d*x+c)~(7/2),x, algorithm="fricas")

[Out] -1/20%(12xsqrt(3)*sqrt(pi)*((b"2%d"3*x"3 + 3*b~2%c*d~2*%x"2 + 3*b~2%c~2xd*x
+ b72*c”3)*cosh(b*x + a) " 3*cosh(-3*(b*c - axd)/d) - (b"2%d"3*x"3 + 3*b~2*cx*
d"2*x72 + 3*bT2xcT2xd*x + b~2%c”3)*cosh(b*x + a) 3*sinh(-3*(b*c - ax*xd)/d) +
((b72%d"3%x"3 + 3*b~2xc*xd"2*x"2 + 3*b72%c”2*d*x + b~ 2*c”~3)*cosh(-3*(b*c -
axd)/d) - (b72xd"3*x"3 + 3*b"2%c*d"2%x"2 + 3*bT2*xc"2xd*x + b"2%c”3)*sinh(-3
*(b*xc - a*xd)/d))*sinh(b*x + a)~3 + 3*x((b"2*d"3*x"3 + 3*b~2*xc*xd"2%x"2 + 3*b~
2%c”2xd*x + b~2*c”3)*cosh(b*x + a)*cosh(-3*(b*c - axd)/d) - (b™2*xd"3*x"3 +
3*b7"2kckdT2*xT2 + 3xb72%cT2*d*x + b"2*c”3)*cosh(b*x + a)*sinh(-3*(b*c - axd
)/d))*sinh(b*x + a)”2 + 3*x((b72*%d"3*x73 + 3*b~2*kc*kd"2*x"2 + 3*b"2xcT2*d*x +
b~2*c~3)*cosh(b*x + a) " 2*cosh(-3*(b*xc - a*d)/d) - (b™2*d"3*x"3 + 3*b~2xc*d
T2%x72 4+ 3*b7T2xcT2xd*x + b"2*%c”3)*cosh(b*x + a) " 2*sinh(-3*(b*xc - a*d)/d))*s
inh(b*x + a))*sqrt(b/d)*erf (sqrt(3)*sqrt(d*x + c)*sqrt(b/d)) + 12xsqrt(3)*s
gqrt (pi)*((b~2*d"3*x~3 + 3*b"2*%c*d™2*x"2 + 3*%b~2xc”2*d*x + b~2%c”3)*cosh(b*x
+ a) "3*cosh(-3*(bxc - axd)/d) + (b"2*d"3*x"3 + 3*b"2*xc*xd~2%x"2 + 3*b~2*c"2
*d*x + b7"2*%c”3)*cosh(b*x + a) 3*sinh(-3*(b*c - a*xd)/d) + ((b~2*%d"3*x"3 + 3%
b7 2*ckd"2xx72 + 3*¥b72%c”2*xd*x + b"2*xc”3)*cosh(-3*(b*c - axd)/d) + (b~2xd"3*
X73 + 3*b72*ckd"2%x72 + 3*bT2%cT2xd*x + bT2%c”3)*sinh(-3*(b*c - axd)/d))x*si
nh(bxx + a)~3 + 3*%((b"2*%d"3*x"3 + 3*b"2xcxd"2xx"2 + 3*b~2*c”2*d*x + b~2*c”3
)Y*cosh(b*x + a)*cosh(-3*(bxc - a*xd)/d) + (b™2*xd"3*x"3 + 3*b"2%c*d"2%x"2 + 3
*b72xc " 2*xd*xx + b"2x%c”3)*cosh(b*x + a)*sinh(-3*(bxc - axd)/d))x*sinh(b*x + a)
"2 + 3% ((b72*d"3*x"3 + 3*b"2xc*xd"2%x"2 + 3*b72xcT2xd*x + b~2*xc”3)*cosh(b*x
+ a) " 2*xcosh(-3*(b*xc - a*d)/d) + (b"2xd"3*x"3 + 3*b"2*c*d"2%x"2 + 3*b~2*c”~ 2%
d*x + b72*c”3)*cosh(b*x + a) 2*sinh(-3*%(b*c - axd)/d))*sinh(b*x + a))*sqrt(
-b/d) *erf (sqrt (3)*sqrt(d*x + c)*sqrt(-b/d)) + 4*xsqrt(pi)*((b72%d"3*x~3 + 3x
b~ 2%ckd"2%x"2 + 3*b72xc”2*d*x + b~ 2*xc”3)*cosh(b*x + a) ~3*cosh(-(b*c - axd)/
d) - (b72*d"3*x"3 + 3*%b"2%c*d"2*x"2 + 3*b"2xc"2xd*x + b~ 2*c”3)*cosh(b*x + a
)" 3xsinh(-(b*c - a*d)/d) + ((b™2*xd"3*x"3 + 3*b"2%c*d"2*x"2 + 3*b~2*xc~2xd*x
+ b72%c”3)*cosh(-(b*c - a*d)/d) - (b72+%d"3*x"3 + 3%b"2*c*d"2*x"2 + 3*b~2*c”
2%d*x + b~2*c”3)*sinh(-(b*c - a*d)/d))*sinh(b*x + a)~3 + 3*x((b~2%d"3*x"3 +
3*b"2*xckd"2%x"2 + 3*bT2xc”2xd*x + b"2%c”3)*cosh(b*x + a)*cosh(—(b*c - ax*xd)/
d) - (b72%d"3*x"3 + 3*%b"2%c*d"2*x"2 + 3*b"2xc"2xd*x + b~ 2*c”3)*cosh(b*x + a
Yxsinh(-(b*c - a*d)/d))*sinh(b*x + a)~2 + 3*((b"2*%d"3*x"3 + 3*b~2*xc*xd~2*x"2
+ 3*%b72*%cT2%d*x + b~2*c”3)*cosh(b*x + a) " 2xcosh(-(b*c - axd)/d) - (b™2xd"3
*x73 + 3*b72kckdT2xxT2 + 3%¥b72%cT2*d*x + bT2*c”3)*cosh(b*x + a) 2*sinh(-(b*
c - axd)/d))*sinh(b*x + a))*sqrt(b/d)*erf(sqrt(d*x + c)*sqrt(b/d)) + 4*sqrt
(pi)* ((b™2%d"3*x"3 + 3*b~2xc*d"2%x"2 + 3*%b~2*c”™2*d*x + b72%c”3)*cosh(b*x +
a) " 3*cosh(-(b*c - a*d)/d) + (b72%d"3*x"3 + 3*b"2*c*kd"2*xx"2 + 3*b~2*c”2*d*x
+ b72%c”3)*cosh(b*x + a) 3*sinh(-(b*c - axd)/d) + ((b™2*d"3*x"3 + 3*b~2*c*d
"2%x72 + 3%b72%xcT2*d*x + b~2*c”3)*cosh(-(b*c - a*xd)/d) + (b"2xd"3%x"3 + 3*b
T2%c*dT2*xX72 + 3*bT2xcT2xd*x + b”2%c”3)*sinh(-(b*c - axd)/d))*sinh(b*x + a)
~3 + 3% ((b72*d"3*x"3 + 3*b"2xc*xd"2%x"2 + 3*b72*cT2xd*x + b~2xc”3)*cosh(b*x
+ a)*cosh(—(b*xc - a*xd)/d) + (b"2*d"3*x"3 + 3*b"2xc*xd"2%x"2 + 3*b~2*kc”2*d*x
+ b"2*c"3)*cosh(b*x + a)*sinh(-(b*c - a*xd)/d))*sinh(b*x + a)~2 + 3*x((b"2*xd~
3*%x73 + 3*bT2xckd"2xx"2 + 3*b72%c”2*d*x + bT2xc”3)*cosh(b*x + a) " 2*cosh(-(b
*c - ax*d)/d) + (b™2xd"3*x73 + 3*b72%c*d"2*x"2 + 3*bT2xcT2xd*x + b”2*c”3)*co
sh(b*x + a)~2xsinh(-(b*c - a*d)/d))*sinh(b*x + a))*sqrt(-b/d)*erf (sqrt(d*x
+ c)xsqrt(-b/d)) + ((124b72xd"2*x"2 + 12%xb~2%c™2 + 2%bkcxd + d~2 + 2*(12%b~
2%c*xd + b*d"2)*x)*cosh(b*x + a)”6 + 6*%(12%b"2xd"2*x"2 + 12*b"2%c™2 + 2xb*c*
d + d72 + 2%(12*b"2*c*d + b*d~2)*x)*cosh(b*x + a)*sinh(b*x + a)~5 + (12%b~2
*d72%x72 + 12%b72*%cT2 + 2xb*xckd + 472 + 2% (12%b"2*%cxd + b*d"2) *x)*sinh (b*x
+ a)76 + 12*xb72xd"2xx72 + (4%b72*%d72*x72 + 4*xbT2xc”2 + 2%bkxckxd + 3*xd72 + 2%
(4%b~2%c*d + b*d"2)*x)*cosh(b*x + a)~4 + (4*b72*%d"2*x"2 + 4*xb™2*c™2 + 2*b*c
*d + 15%(12%b72xd"2%x"2 + 12*%b~2%c”2 + 2%bkxcxd + d72 + 2% (12%b"2*%c*xd + b*d”
2)*x)*cosh(b*x + a)~2 + 3%d"2 + 2% (4*xb~2*c*d + b*d~2)*x)*sinh(b*x + a)~4 +
12%Db72*%c™2 + 4x (5% (12%b72xd"2%x™2 + 12*b"2%c™2 + 2%bkxcxd + d72 + 2x(12*b~2x%
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cxd + b*d"2)*x)*cosh(b*x + a)”3 + (4*xb™2%d"2*x"2 + 4*b~2*c™2 + 2*xb*xckd + 3%
d"2 + 2x(4xb~2xcxd + b*d~2)*x)*cosh(b*x + a))*sinh(bxx + a)~3 - 2*b*ckxd + (
4xb"2xd72%x72 + 4%b72%c”2 - 2*bkckd + 3*%d"2 + 2% (4%b"2*c*kd - b*d”"2)*x)*cosh
(b*x + a)”2 + (4*xb72xd"2*x72 + 15%x(12%b72*%d"2*x"2 + 12*b"2%c™2 + 2¥b*c*d +

d"2 + 2x(12*b~2*xc*xd + b*d"2)*x)*cosh(b*x + a)”~4 + 4xb~2%c™2 - 2%b*ckd + 6*(
4xb"2xd"2%x"2 + 4¥b72%c”2 + 2%bkckxd + 3*d"2 + 2% (4*b”2xc*d + b*d~2)*x)*cosh
(bxx + a)~2 + 3*d™2 + 2x(4*xb~2xcxd - b*d"2)*x)*sinh(b*x + a)~2 + d72 + 2%(1
2%b72%c*kd - bkd"2)*x + 2% (3x(12%b72+%d72*x"2 + 12*b72*c72 + 2xbxckxd + 472 +

2% (12%b"2*c*kd + b*d"2)*x)*cosh(b*x + a)”5 + 2x(4*xb"2*xd"2*xx"2 + 4%b~2%c™2 +

2%b*xc*xd + 3*d72 + 2% (4*xb"2xc*d + b*d"2)*x)*cosh(b*x + a)~3 + (4*¥b"2%d"2*x"2
+ 4%b72*%c"2 - 2xb¥ckd + 3*%d"2 + 2% (4%b"2*cxd - b*d"2)*x)*cosh(b*x + a))*si
nh(b*x + a))*sqrt(d*x + c))/((d76*x"3 + 3xc*d"5*x"2 + 3*c™2*d"4*x + c~3*d"3
Y*cosh(b*x + a)”3 + 3*%(d"6*xx"3 + 3*ckxd"5*x"2 + 3*c”2*xd"4*x + ¢~ 3*d~3)*cosh(
b*x + a) 2xsinh(b*x + a) + 3*(d76*x"3 + 3*xcxd~5*xx72 + 3*%c”2*xd"4*x + ¢c~3*d"3
Y*xcosh(b*x + a)*sinh(b*x + a)”2 + (d76%x"3 + 3*c*d"5*x"2 + 3*c™2*xd"4*x + ¢~
3*d"3) *sinh(b*x + a)~3)

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a)**3/(d*x+c)**(7/2) ,%)

[Out] Timed out

Giac [F] time = 0., size = 0, normalized size = 0.

f cosh (bx + a)3 i

7
(dx +0)2
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x+a) 3/ (d*x+c)~(7/2),x, algorithm="giac")

[Out] integrate(cosh(b*x + a)~3/(d*x + c)~(7/2), x)
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3.63  [(dx)*?cosh(fx)dx

Optimal. Leaf size=111

3/2 AL 3/2 AL
3/d Erf( Va )+ e Erﬁ( Vi) _3ddxcosh(fx)  (dx)¥? sinh(fx)

8 f5/2 8 f5/2 P f2 f

[Out] (-3*d*Sqrt[d*x]*Cosh[f*x])/(2xf72) + (3*d~(3/2)*Sqrt[Pi]*Erf [(Sqrt[f]*Sqrt[
d*x])/Sqrt[d]]1)/(8+£~(5/2)) + (3*d~(3/2)*Sqrt [Pil*Erfi[(Sqrt [f]*Sqrt[d*x])/
Sqrt [d]]1)/(8*£7(5/2)) + ((d*x)~(3/2)*Sinh[f*x])/f

Rubi [A] time = 0.15545, antiderivative size = 111, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 7, number of rules used = 5, integrand size = 12, e o e

0.417, Rules used = {3296, 3307, 2180, 2204, 2205}

integrand size

3/2 AL 3/2 AL
3/d Erf( Va )+ W Erﬁ( Vi) _3dvdxcosh(fx)  (dx)¥? sinh(fx)

8 f5/2 8 f5/2 2 f2 f

Antiderivative was successfully verified.

[In] Int[(d*x)~(3/2)*Cosh[f*x],x]

[Out] (-3*d*Sqrt[d*x]*Cosh[f*x])/(2xf~2) + (3*d~(3/2)*Sqrt[Pi]*Erf [(Sqrt[f]1*Sqrt[
d*x])/Sqrt[d]1]1)/(8*£7(5/2)) + (3*d~(3/2)*Sqrt [Pi]l*Erfi[(Sqrt[f]*Sqrt[d*x])/
Sqrt[dl])/(8*f~(5/2)) + ((d*x)~(3/2)*Sinh[fx*x])/f

Rule 3296

Int[((c_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> -Simp[
((c + d*x) "m*Cos[e + fx*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)"(m - 1)*Cos[
e + f*x], x], x] /; FreeQ[{c, d, e, f}, x] && GtQ[m, O]

Rule 3307

Int[((c_.) + (@_)*(x_))"(m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) "m/(E"(I*xk*Pi)*E~(Ix(e + f*x))), x], x] — Distl[
I1/2, Int[(c + d*x) m*xE~(Ixk*Pi)*E~(I*(e + f*x)), x], x] /; FreeQl{c, d, e,
f, m}, x] && IntegerQ[2xk]

Rule 2180

Int[(F)~((g_)*((e_.) + (£_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol] :
> Dist[2/d, Subst[Int[F~(g*x(e - (cxf)/d) + (f*g*xx~2)/d), x], x, Sqrtlc + dx
x]]1, x] /; FreeQ[{F, c, d, e, f, g}, x] && !'$UseGamma === True

Rule 2204

Int[(F)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~ax*Sqr
t[Pi]*Erfi[(c + d*x)*Rt[b*Log[F], 2]1)/(2*d*Rt[bxLogl[F], 21), x] /; FreeQ[{
F, a, b, ¢, d}, x] && PosQ[b]

Rule 2205

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F a*Sqr
t[Pi]l*Erf [(c + d*x)*Rt[-(b*Logl[F]), 2]1]1)/(2*d*Rt [-(b*Log[F]), 2]), x] /; Fr
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eeQ[{F, a, b, ¢, d}, x] && NegQ[b]

Rubi steps
(dx)*2sinh(fx)  (3d) [ Vdxsinh(fx)dx
f (dx)¥? cosh(fx) dx = -
f 2f
. (3d2) f cosh(fx) dx
3dVdx cosh(fx)  (dx)*2sinh(fx) Vs
= 272 -+ 7 + 4f2
savTzcosh(fy) (@0 sih(r  OF) [ 7 " ax (3% f —dx
B 2 fz + f + ) fz + 8 f2
2 ;
sdvarcosh(fy) (@2 sinh(f2) (3d) Subst ( [e T dx,x, \/d_x) (3d) Subst ( [e
- 2f2 * f * 4f2 + 412
VF Vi VFVix
3d/dx cosh(fx) 3d3/2ﬁerf(T) 3 merf ( ) (dx)32 sinh(fx)
=" 272 + 852 + 852 + 7

Mathematica [A] time = 0.0133719, size = 51, normalized size = 0.46

d? (\/—_foamma (;, —fx) - \/f_xGamma (;,fx))
2£3dx

Antiderivative was successfully verified.

[In] Integratel[(d*x)~(3/2)*Cosh[f*x],x]

[Out] (d"2*(Sqrt[-(f*x)]*Gamma[5/2, -(f*x)] - Sqrt[f*x]*Gamma[5/2, f*xx]))/(2*f~3x
Sqrt [d*x])

Maple [C] time = 0.027, size = 133, normalized size = 1.2

—2ivaym 3 V2(10fx+15)er 5 N2(-10fx+15)er _ s
2R UL - LI )« 22 ) e

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x)~(3/2)*cosh(f*x),x)

[Out] -2*Ix(d*x)~(3/2)/x7(3/2)*27(1/2)/(I*£)~(3/2)*Pi~(1/2)/f*(-1/80/Pi~(1/2)*x~(
1/2)*27(1/2) % (I*£) ~(5/2) * (10*xf*x+15) /£~ 2%exp (—f*x)-1/80/Pi~ (1/2) *x~ (1/2) %2~
(1/2)*(Ix£)~(5/2) % (-10*f*x+15) /£~ 2%exp (f*x)+3/32% (I*f) ~(5/2)*2~(1/2) /£~ (5/2

Yxerf (x7(1/2)*£7(1/2))+3/32% (I*x£)~(5/2)*27(1/2) /£7(5/2) *erfi (x~(1/2)*£~(1/2

)))
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Maxima [B] time = 1.06195, size = 235, normalized size = 2.12

5 5 3
15 /rd3 erf[\/d}@ 15 yrd3 erf{\/ﬁa _g] 2[4 (dx)2df2-10 (dx) 2d2 f+15 \/cEd3] () [4 (dx) 2 df2+10 (dx) 2 d2 f+15 Vdxd® (=)
f + - -

PN & 7 7

d

16 (dx); cosh (fx) +

40d
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x)~(3/2)*cosh(f*x),x, algorithm="maxima"

[Out] 1/40%(16%(d*x)~(5/2)*cosh(f*x) + f*x(15*sqrt(pi)*d~3*erf (sqrt(d*x)*sqrt(f/d)
)/ (£73*sqrt(£f/d)) + 16xsqrt(pi)*d~3*erf (sqrt(d*x)*sqrt(-£/d))/(£"3*sqrt(-£f/

d)) - 2%(4x(d*x)~(5/2)*d*f~2 - 10*(d*x)~(3/2)*d"2*f + 15*sqrt(d*x)*d~3)*e"(
fxx)/£73 - 2% (4% (d*x) " (5/2)*d*f72 + 10%(d*x)~(3/2)*d"2xf + 15*sqrt(d*x)*d~3

)xe” (-f*x)/£73)/d) /d

Fricas [B] time = 1.83915, size = 466, normalized size = 4.2

3 /(a2 cosh (fx) + d? sinh fx))\/g erf(x/ﬁ\/g) — 3+/ni(d? cosh (fx) + d2 sinh ( fx))\/% erf(x/ﬁ\/%) -2 (2 dj
8 (f3 cosh (fx) +

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((dx*x)~(3/2)*cosh(f*x),x, algorithm="fricas")

[Out] 1/8%(3*sqrt(pi)*(d~2*cosh(f*x) + d~2xsinh(f*x))*sqrt(f/d)*erf (sqrt(d*x)*sqr
t(f/d)) - 3xsqrt(pi)*(d~2*xcosh(f*x) + d™2*sinh(f*x))x*sqrt(-f/d)*erf (sqrt(d*
x)*sqrt(-£/d)) - 2x(2xd*f72xx - (2xd*f72%x - 3*d*f)*cosh(f*x)"2 - 2x(2xd*xf~

2*%x — 3xd*f)*cosh(f*x)*sinh(f*x) - (2xd*f~2*x - 3*d*f)*sinh(f*x)~2 + 3*dx*f)

xsqrt (d*x) )/ (£"3*cosh(f*x) + f£73*sinh(f*x))

Sympy [C] time = 142.406, size = 131, normalized size = 1.18

5d§xg sinh(fx)l"(i) 15d§\/§cosh(fx)l"(§) 15\/_‘/_5126 4C[\/_\/:/_ﬁe4)r(4)
+

i) ) ()

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x)**(3/2)*cosh(f*x),x)

[Out] 5xd**(3/2)*x**(3/2)*sinh (f*x)*gamma(5/4)/(4*f*gamma(9/4)) - 15xdx*(3/2)*sqr
t (x) *cosh (f*x)*gamma (5/4) / (8xf*x2*xgamma (9/4)) + 15*sqrt(2)*sqrt(pi)*d**(3/2

) *exp (~I*pi/4)*xfresnelc(sqrt(2)*sqrt (£)*sqrt(x)*exp(I*pi/4)/sqrt(pi))*gamma
(6/4)/ (16%f**(5/2) *xgamma (9/4) )
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Giac [A] time = 1.23246, size = 194, normalized size = 1.75

VA Vix Vdf Vix
3 erf(— d ) .2 (2 Vaxd? fr+3 Vaxd?)l )3 Vnd® erf(— y ) 2 (2 Vxd? fr-3 Vxa?)o/?)
Vaff2 f? _ V-dff? f?
8d 8d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((dx*x)~(3/2)*cosh(f*x),x, algorithm="giac")

[Out] -1/8*(3*sqrt(pi)*d~3*erf (-sqrt(d*f)*sqrt(d*x)/d)/(sqrt(d*f)*£72) + 2x(2*sqr
t (d*x)*d"2*f*x + 3xsqrt(d*x)*d~2)*e” (-f*x)/£72)/d - 1/8%(3*sqrt(pi)*d~3*erf
(-sqrt (-d=*f)*sqrt (d*x) /d) / (sqrt (-d*f)*£72) - 2x(2xsqrt(d*x)*d~2xf*x - 3*sqr
t(d*x)*d~2)*e” (f*x)/£72)/d
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3.64 [ Vdxcosh(fx)dx

Optimal. Leaf size=92

VG Al
\/E\/EErf( 7 )_\/E\/EErﬁ( Vi ) Vdx sinh(fx)

4 f3/2 4 f3/2 + f

[Out] (Sqrtl[dl*Sqrt[Pil*Erf[(Sqrt[f]l*Sqrtld*x])/Sqrtl[d]])/(4x£~(3/2)) - (Sqrtl[d]lx*
Sqrt [Pil*Erfi[(Sqrt [f]1*Sqrt[d*x])/Sqrt[d]])/(4x£~(3/2)) + (Sqrt[d*x]*Sinh[f
*x]) /£

Rubi [A] time = 0.106476, antiderivative size = 92, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 6, number of rules used = 5, integrand size = 12, e -

0.417, Rules used = {3296, 3308, 2180, 2204, 2205}

VG (e
\/E\/EErf( 7 ) ) ﬁ\/ﬁErﬁ(W) Vdx sinh(fx)

4 f3/2 4 f3/2 + f

integrand size

Antiderivative was successfully verified.

[In] Int[Sqrt[d*x]*Cosh[f*x],x]

[Out] (Sqrtl[d]*Sqrt[Pi]*Erf[(Sqrt[f]*Sqrt[d*x])/Sqrt[d]])/(4xf~(3/2)) - (Sqrt[d]*
Sqrt [Pi]*Erfi[(Sqrt [f]1*Sqrt [d*x])/Sqrt[d]])/(4x£~(3/2)) + (Sqrt[d*x]*Sinh[f
*x]) /£

Rule 3296

Int[((c_.) + (d_)*(x_))"(m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> -Simp[
((c + d*x) "m*Cos[e + fx*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)"(m - 1)*Cos[
e + fxx], x], x] /; FreeQ[{c, d, e, f}, x] && GtQ[m, O]

Rule 3308

Int[((c_.) + (d_)*(x_)) " (m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> Dist[I
/2, Int[(c + d*x) " m/E~(I*x(e + f*x)), x], x] - Dist[I/2, Int[(c + d*x) "m*E"(
Ix(e + f*xx)), x], x] /; FreeQl{c, d, e, f, m}, x]

Rule 2180

Int[(F_)~((g_.)*((e_.) + (f_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol] :
> Dist[2/d, Subst[Int[F~(gx(e - (cxf)/d) + (f*g*x~2)/d), x], x, Sqrtlc + dx
x]], x] /; FreeQ[{F, c, d, e, f, g}, x] & !'$UseGamma === True

Rule 2204

Int[(F)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~axSqr
t[Pi]*Erfi[(c + d*x)*Rt[bxLogl[F], 2]1])/(2*xd*Rt[b*Logl[F], 2]), x] /; FreeQ[{
F, a, b, ¢, d}, x] && PosQ[b]

Rule 2205

Int[(F )~ ((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~ax*Sqr
t[Pil*Erf [(c + d*x)*Rt[-(b*Log[F]), 211)/(2*d*Rt[-(bxLogl[F]), 2]), x] /; Fr
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eeQ[{F, a, b, ¢, d}, x] && NegQ[b]

Rubi steps
) d sinh( fx) dx
f Vix cosh(fx) dx = \/@m;h(f X f 2f

B \/Esinh(fx) f dx f_ dx
- f 4f 4f

\/Esinh(fx) Subst (fe dx, x, \/E) Subst (fe% dx, x, \/E)
T 2f 2f

VFVix VFVix

‘/aﬁerf ( \/E ) \/E\/Eerﬁ (7) \/ﬁ Sjnh(fx)

= IYEE - 47302 + 7

Mathematica [A] time = 0.0111476, size = 48, normalized size = 0.52

(\/_Gamma( —fx) \/fxGamma (g,fx))
2F2+dx

Antiderivative was successfully verified.

[In] Integrate[Sqrt[d*x]*Cosh[f*x],x]

[Out] -(d*(Sqrt[-(f*x)]*Gamma[3/2, -(f*x)] + Sqrt[f*x]*Gamma[3/2, fx*x]))/(2*xf~2%S
qrt [d*x])

Maple [C] time = 0.019, size = 121, normalized size = 1.3

3 1

erfl(\/—\/_) "2 T_

N w

mlﬁ

—1\/_\/—\/— \2ef* \/_(f)g_\/_e \/_(f) \/—(zf) Erf(\/_\/_) - ( )

NG 4Vrf

[

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(f*x)*(d*x)~(1/2),x)

[Out] -IxPi~(1/2)*(d*x)~(1/2)/x~(1/2)*27(1/2)/(I*£)~(1/2)/£f*(1/4/Pi~(1/2)*x~(1/2)
*27(1/2) % (I*£)~(3/2) /fxexp (f*x)-1/4/Pi~ (1/2)*x~(1/2) %27 (1/2) *(I*£)~(3/2) /f*

exp (-f*xx)+1/8%(I*f)~(3/2)*27(1/2) /£~ (3/2) *erf (x~(1/2)*£~(1/2))-1/8%(I*£)~ (3
/2)%27(1/2) /£~ (3/2) *erfi(x~(1/2)*£7(1/2)))

Maxima [B] time = 1.1235, size = 200, normalized size = 2.17

3 3
Bﬁdzerf(\@\/;] 3ﬁd2erf[\/,?x _gJ Z[Z(d*c )2df- 3\/d7«d2]( x) (z(dx)idﬂsx/aﬂdz]e(’f x)
f - - 2 - 2
3 i a4 ! !
8 (dx)2 cosh( x) + y
12d
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(f*x)*(d*x)~(1/2),x, algorithm="maxima"

[Out] 1/12%(8%(d*x)~(3/2)*cosh(f*x) + f*(3*sqrt(pi)*d~2*erf (sqrt(d*x)*sqrt(£/d))/
(f72xsqrt(f/d)) - 3x*sqrt(pi)*d~2*erf (sqrt(d*x)*sqrt(-£/d)) /(£ 2*sqrt(-£/d))

- 2% (2% (d*x) " (3/2)*d*xf - 3*sqrt(d*x)*d~2)*e” (f*x)/f72 - 2x(2x(d*x)~(3/2)*d

*f + 3ksqrt (d*x)*d~2)*e” (-f*xx)/£°2)/d)/d

Fricas [B] time = 1.84988, size = 355, normalized size = 3.86
ﬁ(d cosh (fx) +dsinh (fx))\/gerf (\/E\/g) + ﬁ(d cosh (fx) +dsinh (fx))\/%erf (\/d_x\/%) +2 (f cosh (fx
4 (f2 cosh (fx) + f2sinh ( x))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(f*x)*(d*x)~(1/2),x, algorithm="fricas")

[Out] 1/4*(sqrt(pi)*(d*cosh(f*x) + d*sinh(f*x))*sqrt(f/d)*erf (sqrt(d*x)*sqrt(f/d)
) + sqrt(pi)*(d*cosh(f*x) + dxsinh(f*x))x*sqrt(-£f/d)*erf (sqrt(d*x)*sqrt(-£f/d

)) + 2x(fxcosh(f*x)~2 + 2xf*cosh(f*x)*sinh(f*x) + f*sinh(f*x)~2 - f)*sqrt(d
*xx))/(£72*cosh(f*x) + £~ 2+sinh(f*x))

Sympy [C] time = 3.5449, size = 100, normalized size = 1.09

e (rr(l) VR s 2 ()
4f1“(£) 8f21“(z)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(f*x)*(d*xx)**(1/2),x)

[Out] 3x*sqrt(d)*sqrt(x)*sinh(f*x)*gamma(3/4)/(4xf*gamma(7/4)) - 3*sqrt(2)*sqrt(pi
)*sqrt (d) *xexp (-3*I*pi/4)*fresnels(sqrt(2)*sqrt (f)*sqrt(x)*exp(I*pi/4)/sqrt(
pi))*gamma (3/4)/(8xf*x(3/2)*gamma(7/4))

Giac [A] time = 1.21625, size = 138, normalized size = 1.5

Vrd? e f( \F‘@) Ve f( F\@) 2zl .\ 2 Vitxdel )

Vaff V=dff f f
4d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(f*x)*(d*x)~(1/2),x, algorithm="giac")

[Out] -1/4x*(sqrt(pi)*d~2xerf (-sqrt(d*f)*sqrt(d*x)/d)/(sqrt(d*f)*f) - sqrt(pi)*d~2
xerf (-sqrt (-d*f) *sqrt (d*x)/d) /(sqrt (-d*f)*f) - 2*sqrt(d*x)*d*e”(f*x)/f + 2%
sqrt (d*x)*d*e” (-f*x) /f)/d
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3.65 [ COSh(f 9 dx

Optimal. Leaf size=77

ﬁErf(ﬁT?) \/;Erﬁ(ﬁﬁ)
2Vd+f " 2Vd+f

[Out] (Sqrt[Pil*Erf[(Sqrt[f]*Sqrt[d*x])/Sqrt[d]])/(2xSqrt[d]l*Sqrt[f]) + (Sqrt[Pi]
*Erfi[(Sqrt [f]1*Sqrt [d*x])/Sqrt[d]])/(2*Sqrt [d]*Sqrt[f])

Rubi [A] time = 0.0774998, antiderivative size = 77, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 5, number of rules used = 4, integrand size = 12, e e =

integrand size
0.333, Rules used = {3307, 2180, 2204, 2205}
VFVdx FVdx
\/mErf (—\/ﬁ ) \/mErfi (—\/E
+
2Vd+[f 2Vd+[f

Antiderivative was successfully verified.

[In] Int[Cosh[f*x]/Sqrt[d*x],x]

[Out] (Sqrt[Pi]*Erf[(Sqrt[f]*Sqrt[d*x])/Sqrt[d]])/(2xSqrt[d]*Sqrt[f]) + (Sqrt[Pi]
*Erfi[(Sqrt [£]1*Sqrt[d*x])/Sqrt[d]])/(2xSqrt[d]*Sqrt [£])

Rule 3307

Int[((c_.) + (@_)*(x_))"(m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x)"m/(E~(I*k*Pi)*E~(I*x(e + f*x))), x], x] - Distl[
I/2, Int[(c + d*x) m*E"(I*k*Pi)*E”~(I*(e + f*x)), x], x] /; FreeQ[{c, d, e,

f, m}, x] &% IntegerQ[2xk]

Rule 2180

Int[(F_)~((g_.)*((e_.) + (£_.)*(x_)))/Sqrt[(c_.) + (d_.)*(x_)], x_Symbol] :
> Dist[2/d, Subst[Int[F~(gx(e - (cxf)/d) + (f*g*xx~2)/d), x], x, Sqrtlc + dx
x]1, x] /; FreeQ[{F, c, d, e, f, g}, x] && !'$UseGamma === True

Rule 2204

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~ax*Sqr
t[Pil*Erfi[(c + d*x)*Rt[b*Logl[F], 211)/(2*d*Rt[b*Logl[F], 21), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]

Rule 2205

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~ax*Sqr
t[Pil*Erf [(c + d*x)*Rt[-(b*Logl[F]l), 211)/(2*d*Rt[-(bxLogl[Fl), 2]), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rubi steps
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cosh(fx) e f" efx
[ =g [ ey [
2
Subst (f 6_7 dx, x, \/E) Subst (f efT dx, x, \/d_x)

= i * F

o) 25
N ’ 2Vd/f

Mathematica [A] time = 0.0077995, size = 48, normalized size = 0.62

\/—_foamma (%, —fx) - \/f_xGamma (%,fx)
2fVdx

Antiderivative was successfully verified.

[In] Integrate[Cosh[f*x]/Sqrt[d*x],x]

[Out] (Sqrt[-(f*x)]*Gammal1/2, -(f*x)] - Sqrt[f*x]*Gamma[1/2, fxx])/(2*xf*Sqrt[d*x
D

Maple [C] time = 0.022, size = 72, normalized size = 0.9

ff

\/—
V2 ier f(ff)T - V2 eut (VEyF) 7 =

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(f*x)/(d*x)~(1/2),x)

[Out] -1/2%I*%Pi~(1/2)/(d*x)~(1/2)*x™(1/2)*27(1/2)*(I*£)~(1/2) /£*(1/2%(I*£)~(1/2)*
27(1/2) /£~ (1/2) *erf (x~(1/2) *£7(1/2) ) +1/2% (Ix£) " (1/2)*27(1/2) /£~ (1/2) *erfi(x
~(1/72)*£7(1/2)))

Maxima [B] time = 1.05695, size = 158, normalized size = 2.05

! f
2 \/zade(fx) .2 mdg(—fx) ) ﬁderf{\@\/;] . \/Ederf[\@ _H]
f ' " L

4\/Ecosh(fx)— y
2d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(f*x)/(d*x)~(1/2),x, algorithm="maxima")

[Out] 1/2%(4xsqrt(d*x)*cosh(f*x) - (2*sqrt(d*x)x*d*e”(f*x)/f + 2xsqrt(d*x)*dxe” (-f
xx)/f - sqrt(pi)*d*erf (sqrt(d*x)*sqrt(£/d))/(fxsqrt(£/d)) - sqrt(pi)*d*erf(
sqrt (d*x) *sqrt (-£/d) )/ (f*sqrt (-£/d)))*£/d)/d
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Fricas [A] time = 1.83252, size = 136, normalized size = 1.77

Va2 erf(\@\/g) - Vay-L erf(\@\/%)
2f

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(f*x)/(d*x)~(1/2),x, algorithm="fricas")

[Out] 1/2*(sqrt(pi)*sqrt(f/d)*erf (sqrt(d*x)*sqrt(£f/d)) - sqrt(pi)*sqrt(-£f/d)*erf(
sqrt (d*x) *sqrt (-£/d)))/f

Sympy [C] time = 1.64281, size = 66, normalized size = 0.86

\/_\/_e 4C{\/_‘/:/\_/_e4 )F(Z)
i)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(f*x)/(dxx)**(1/2),x)

[Out] sqrt(2)*sqrt(pi)*exp(-I*pi/4)*fresnelc(sqrt(2)*sqrt(f)*sqrt(x)*exp(Ixpi/4)/
sqrt (pi))*gamma(1/4)/(4xsqrt(d)*sqrt (f)*gamma(5/4))

Giac [A] time = 1.29224, size = 81, normalized size = 1.05

\/_derf( r“”’7‘) Jrde f( W“)

+
i Vi
2d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(f*x)/(d*x)~(1/2),x, algorithm="giac")

[Out] -1/2x%(sqrt(pi)*d*erf (-sqrt(d*f)*sqrt(d*x)/d)/sqrt(d*f) + sqrt(pi)*d*erf(-sq
rt (-d*xf)*sqrt(d*x)/d)/sqrt(-d*£f))/d
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cosh(fx)
3.66 [ dx

Optimal. Leaf size=88

JVE Vi
\/E\/?Erf( 7 ) \/%\/fErﬁ ( Vi ) 2 cosh(fx)
_ o + Fep  ivix

[Out] (-2*Cosh[fxx])/(d*Sqrt[d*x]) - (Sqrt[f]l*Sqrt[Pi]*Erf [(Sqrt[f]*Sqrt[d*x])/Sq
rt[d]]1)/d"~(3/2) + (Sqrt[f]1*Sqrt[Pil*Erfil[(Sqrt[f]*Sqrt[d*x])/Sqrt[d]])/d~(3
/2)

Rubi [A] time = 0.112532, antiderivative size = 88, normalized size of antiderivative =

. . b f rul
1., number of steps used = 6, number of rules used = 5, integrand size = 12, e

0.417, Rules used = {3297, 3308, 2180, 2204, 2205}

432 372 Iix

integrand size

Antiderivative was successfully verified.

[In] Int[Cosh[fx*x]/(d*x)~(3/2),x]

[Out] (-2*Cosh[fx*x])/(d*Sqrt[d*x]) - (Sqrt[f]l*Sqrt[Pi]*Erf[(Sqrt[f]*Sqrt[d*x])/Sq
rt[d]]1)/d~(3/2) + (Sqrt[f]l*Sqrt[Pil*Erfil[(Sqrt[f]*Sqrt[d*x])/Sqrtl[d]])/d"(3
/2)

Rule 3297

Int[((c_.) + (d_.)*(x_)) " (m_)*sinl[(e_.) + (f_.)*(x_)], x_Symbol] :> Simp[((
c + d*x)"(m + 1)*Sinle + f*x])/(d*(m + 1)), x] - Dist[f/(d*x(m + 1)), Int[(c
+ d*x)"(m + 1)*Cos[e + fxx], x], x] /; FreeQ[{c, d, e, f}, x] && LtQ[m, -1
]

Rule 3308

Int[(Cc_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> Dist[I
/2, Int[(c + d*x) " m/E~(Ix(e + f*x)), x], x] - Dist[I/2, Int[(c + dx*xx) m*xE"(
Ix(e + f*xx)), x1, x] /; FreeQl{c, d, e, f, m}, x]

Rule 2180

Int[(F_)~((g_.)*((e_.) + (f_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol] :
> Dist[2/d, Subst[Int[F~(gx(e - (cxf)/d) + (f*g*xx~2)/d), x], x, Sqrtlc + dx
x]1, x] /; FreeQ[{F, c, d, e, f, g}, x] && !'$UseGamma === True

Rule 2204

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~ax*Sqr
t[Pil*Erfi[(c + d*x)*Rt[b*Logl[F], 211)/(2*d*Rt[b*Logl[F], 21), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]

Rule 2205
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Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F a*Sqr
t[Pi]*Erf [(c + d*x)*Rt[-(b*Log[F]1), 211)/(2*d*Rt[-(b*Log[F1), 21), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rubi steps
sinh(fx)
cosh(fx) . 2cosh(fx) s (2f)fwdx
RN d

e—fx efx
_2cohgy SIS ST
N d d
(2f) Subst (fe_% dx, x, \/d_x) (2f) Subst (f e% dx, x, \/d_x)

_ 2cosh(fx)
N 2 i 2
VFVazx Vf Vix
2 cosh(fx) \/7\/Eerf( Vd ) \/fx/ﬁerﬁ( Vd )
- INdx B 4312 + 432

Mathematica [A] time = 0.0342088, size = 67, normalized size = 0.76

xe fx (efx\/—_foamma (%, —fx) + efx\/f_xGamma (%,fx) —e2fx _ 1)
(dx)3”2

Antiderivative was successfully verified.

[In] Integrate[Cosh[f*x]/(d*x)~(3/2),x]

[Out] (x*(-1 - E~(2*fxx) + E~(f*x)*Sqrt[-(f*x)]*Gammal[1/2, -(f*xx)] + E~(f*x)*Sqrt
[fxx]*Gamma[1/2, f*x]))/(E~(f*x)*(d*x)~(3/2))

Maple [C] time = 0.022, size = 115, normalized size = 1.3

SV B VER VTR ) VTt (V)
f VIVeVif Ve if Vif Vif

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(f*x)/(d*x)~(3/2),x)

[Out] -1/4%IxPi~(1/2)/(d*x)~(3/2)*x™(3/2)*27(1/2)*(I*x£)~(3/2) /£x(-2/Pi~(1/2)/x~ (1
/2)x27(1/2) / (I*£) " (1/2) xexp (£f*x)-2/Pi~(1/2) /x~(1/2)*27(1/2) / (I*£) " (1/2) *exp
(—£*x) -2/ (I*£) 7 (1/2) %27 (1/2) *£~ (1/2) *erf (x~ (1/2) *£~(1/2))+2/ (I*£) " (1/2) %27 (
1/2)*£7(1/2) *erfi(x~(1/2)*£7(1/2)))

Maxima [A] time = 1.04295, size = 103, normalized size = 1.17

@ H N 2 cosh(fx)

d Vix
d

f
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Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(cosh(f*x)/(d*x)~(3/2),x, algorithm="maxima"

[Out] -(f*(sqrt(pi)*erf(sqrt(d*x)*sqrt(f/d))/sqrt(f/d) - sqrt(pi)*erf (sqrt(d*x)x*s
qrt(-£/d))/sqrt(-£/d))/d + 2*cosh(f*x)/sqrt(d*x))/d

Fricas [B] time = 1.79208, size = 356, normalized size = 4.05

\/E(dx cosh (fx) + dx sinh (fx))\/gerf(\/a\/%) + ﬁ(dx cosh (fx) +dxsinh (fx))\/%erf (\/E\/%) + dx((:(

B d?x cosh ( x) + d?x sinh ( f x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(f*x)/(d*x)~(3/2),x, algorithm="fricas")

[Out] -(sqrt(pi)*(d*x*cosh(f*x) + d*x*sinh(f#*x))*sqrt(f/d)*erf (sqrt(d*x)*sqrt(f/d
)) + sqrt(pi)*(d*x*cosh(f*x) + dxx*sinh(f*x))*sqrt(-f/d)x*erf(sqrt(d*x)*sqrt
(-£/d)) + sqrt(d*x)*(cosh(f*x)~2 + 2xcosh(f*x)*sinh(f*x) + sinh(f*x)~2 + 1)

)/ (d"2xx*cosh(f*x) + d~2*x*sinh(f*x))

Sympy [C] time = 7.4263, size = 99, normalized size = 1.12

VS| B () ()
RS

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(f*x)/(d*x)**(3/2),%)

[Out] -sqrt(2)*sqrt(pi)*sqrt(f)*exp(-3*Ixpi/4)*fresnels(sqrt(2)*sqrt(f)*sqrt(x)*e
xp(I*pi/4)/sqrt(pi))*gamma(-1/4)/(2xd**(3/2)*gamma (3/4)) + cosh(f*x)*gamma (
-1/4)/ (2xd**(3/2) *sqrt (x) *gamma (3/4) )

Giac [F] time = 0., size = 0, normalized size = 0.

f cosh ( fx) 0

3
(dx)>
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(f*x)/(d*x)~(3/2),x, algorithm="giac")

[Out] integrate(cosh(f*x)/(d*x)~(3/2), x)
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cosh(fx)
3.67 t["zagggﬁf'éilf

Optimal. Leaf size=114

VI VAL
zﬁff’/zErf(T) Zﬁf”Erﬁ( N )_4fsinh(fx)_2<308h(fx)

372 " 372 aPvix | addx)R

[Out] (-2*Cosh[fx*x])/(3*d*(d*x)~(3/2)) + (2%£~(3/2)*Sqrt [Pi]l*Erf [(Sqrt[f]*Sqrt [d*
x])/8qrt[d]])/(3xd~(5/2)) + (2%£~(3/2)*Sqrt[Pi]*Erfi[(Sqrt[f]*Sqrt[d*x])/Sq
rt[d]])/(3xd~(5/2)) - (4xfxSinh[f*x])/(3*d~2*Sqrt [d*x])

Rubi [A] time = 0.14846, antiderivative size = 114, normalized size of antiderivative =

. . b f rul
1., number of steps used = 7, number of rules used = 5, integrand size = 12, e e =

0.417, Rules used = {3297, 3307, 2180, 2204, 2205}

integrand size

Vi Vo
zwﬁwEﬁtVT)+2%ﬁwEm(\Q)_4fmmqw_2mwﬁm

3512 3572 3i2vix | 3d(dn)P

Antiderivative was successfully verified.

[In] Int[Cosh[fx*xx]/(d*x)~(5/2),x]

[Out] (-2*Cosh[f*x])/(3*dx(d*x)~(3/2)) + (2x£7(3/2)*Sqrt[Pi]*Erf [(Sqrt[f]*Sqrt [dx*
x])/8qrt[d]])/(3+xd~(5/2)) + (2+£7(3/2)*Sqrt[Pi]l*Erfi[(Sqrt[f]*Sqrt[d*x])/Sq
rt[d]])/(3xd~(5/2)) - (4xfxSinh[f*x])/(3*d"2*Sqrt [d*x])

Rule 3297

Int[((c_.) + (d_D)*x_)) " (m )*sinf[(e_.) + (f_.)*(x_)], x_Symbol] :> Simp[((
c + d*x)"(m + 1)*Sin[e + f*x])/(d*(m + 1)), x] - Dist[f/(d*(m + 1)), Int[(c
+ d*x)~(m + 1)*Cos[e + fxx], x], x] /; FreeQ[{c, d, e, f}, x] && LtQ[m, -1
]

Rule 3307

Int[((c_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) " m/(E"(I*k*Pi)*E~(I*(e + f*x))), x], x] - Dist[
I/2, Int[(c + d*x) m*xE~(Ixk*Pi)*E~(I*(e + f*x)), x], x] /; FreeQl{c, d, e,
f, m}, x] &% IntegerQ[2xk]

Rule 2180

Int[(F_)~((g_)*((e_.) + (f_.)*(x_)))/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol] :
> Dist[2/d, Subst[Int[F~(gx(e - (cxf)/d) + (f*g*xx~2)/d), x], x, Sqrtlc + dx
x]], x] /; FreeQ[{F, c, d, e, f, g}, x] && !$UseGamma === True

Rule 2204

Int[(F)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F~axSqr
t[Pi]*Erfi[(c + dxx)*Rt[b*Logl[F], 21]1)/(2*d*Rt[b*Logl[F], 21), x] /; FreeQ[{
F, a, b, ¢, d}, x] && PosQ[b]

Rule 2205
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Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[(F a*Sqr
t[Pi]*Erf [(c + d*x)*Rt[-(b*Log[F]1), 211)/(2*d*Rt[-(b*Log[Fl), 21), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

sinh(fx)
cosh(fx) . 2 cosh(fx) @f )f ()2 dx
AT A 3d

cosh(fx)
__2cosh(fx) 4f sinh(fx) N (4f2) fwdx
~ 3d(dx)32 3d2+/dx 342

e fx efx
_ 2cosh(fx)  4f sinh(fx) @) [ (2f°) [
T B apix 32 3R

f2 fa?
2cosh(fx)  Afsinh(fy) (4f2) Subst (fe_T dx, x, \/aa) (4f2) Subst (feT dx, x, \/E)
T B0 T apax 5 * 5
32 FVix 32 Vf Vix

 2cosh(fy ﬁerf( Vi ) 2 ‘Eerﬁ( Vi) afsinh(fx)
= T Bdd)? 38572 i 352 3d2\dx

Mathematica [A] time = 0.0930811, size = 78, normalized size = 0.68

X (—4(—fx)3/2Gamma (%, —fx) +efx (—4ef"(fx)3/2Gamma (%,fx) +4fx - 2) —2ef*(2fx + 1))
6(dx)5/2

Antiderivative was successfully verified.

[In] Integrate[Cosh[f*x]/(d*x)~(5/2),x]

[Out] (xx(-2*%E~(f*x)*(1 + 2%f*xx) - 4*(-(f*x))~(3/2)*Gammal[1/2, -(f*x)] + (-2 + 4x
fxx - 4*E~(f*x)*(f*x)~(3/2)*Gammal[1/2, f*x])/E~(f*x)))/(6x(d*x)~(5/2))

Maple [C] time = 0.027, size = 126, normalized size = 1.1

3

—NmV2 s, o fr FPNER SN2 FPN : N
T2 ) (ﬁfﬁ (e 32 ) - 28 (e D)o )+ 22 Pt () ) 2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(f*x)/(d*x)~(5/2),x)

[Out] -1/8*%I*Pi~(1/2)/(d*x)”~(5/2)*x"(5/2)*2~(1/2)*(Ix£)~(5/2)/f*(-8/3/Pi~(1/2)/x"
(3/2)%27(1/2) / (Ix£) " (3/2) * (~f*x+1/2) *exp (-f*x)-8/3/P1~ (1/2) /x~ (3/2) %27 (1/2)

/ (Ix£)~(3/2) % (£xx+1/2) *exp (£xx)+8/3/ (Ix£)~(3/2)*27(1/2) *£~(3/2) *xerf (x~(1/2)
*£7(1/2))+8/3/ (Ix£)~(3/2) %27 (1/2)*£~ (3/2) xerfi (x~ (1/2)*£7(1/2)))
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Maxima [A] time = 1.26112, size = 78, normalized size = 0.68

f fxl"(—%,fx) ~ ml“(—%,—fx)

Vdx Vdx 2 COSh( fx)
d B 3
(dx)2
3d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(f*x)/(d*x)~(5/2),x, algorithm="maxima")

[Out] 1/3*(f*(sqrt(f+*x)*gamma(-1/2, f*x)/sqrt(d*x) - sqrt(-fx*x)*gamma(-1/2, -f*x)
/sqrt(d*x))/d - 2*xcosh(f*x)/(d*x)~(3/2))/d

Fricas [B] time = 1.85452, size = 452, normalized size = 3.96

2 V(@2 cosh (£x) + df2 sinh (£2)) L ext (vd—\/j) — 2 R(df cosh () + df?sinh £x)) L erf(mN

3 (d3x2 cosh ( fx) + d3x

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(f*x)/(d*x)~(5/2),x, algorithm="fricas")

[Out] 1/3%(2*xsqrt(pi)*(d*f*x"2*cosh(f*x) + d*f*x"2*sinh(f*x))*sqrt(f/d)*erf (sqrt(
dxx)*sqrt(£/d)) - 2*sqrt(pi)*(dxf*x"2xcosh(f*x) + dxfxx~2*xsinh(f*x))*sqrt(-
f/d)xerf (sqrt(d*x)*sqrt(-£/d)) - ((2*f*x + 1)*cosh(f*x)~2 + 2%x(2xfxx + 1)*c
osh(f*x)*sinh(f*x) + (2xf*x + 1)*sinh(f*x)~2 - 2*f*x + 1)*sqrt(d*x))/(d"3*x
“2%cosh(f*x) + d73*x"2*sinh(f*x))

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(f*x)/(d*x)**(5/2),%)

[Out] Timed out

Giac [F] time = 0., size = 0, normalized size = 0.

— dx

(dx)?

f cosh ( fx)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(f*x)/(d*x)~(5/2),x, algorithm="giac")

[Out] integrate(cosh(f*x)/(d*x)~(5/2), x)
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3.68 f Vc + dxsech(a + bx) dx

Optimal. Leaf size=18

Unintegrable (V ¢ + dxsech(a + bx), x)

[Out] Unintegrable[Sqrt[c + d*x]*Sech[a + b*x], x]

Rubi [A] time = 0.0283211, antiderivative size = 0, normalized size of antiderivative =
number of rules

0., number of steps used = 0, number of rules used = 0, integrand size = 0, ————— =
integrand size

0., Rules used = {}

f Vc + dxsech(a + bx) dx

Verification is Not applicable to the result.
[In] Int[Sqrtlc + d*x]*Sech[a + bxx],x]

[Out] Defer[Int] [Sqrt[c + d*x]*Sech[a + bx*x], x]

Rubi steps

f Ve + dxsech(a + bx) dx = f V¢ + dxsech(a + bx) dx

Mathematica [A] time = 11.1617, size = 0, normalized size = 0.

f V¢ + dxsech(a + bx) dx

Verification is Not applicable to the result.

[In] Integrate[Sqrt[c + d*x]*Sech[a + b*x],x]

[Out] Integrate[Sqrt[c + d*x]*Sech[a + bxx], x]

Maple [A] time = 0.068, size = 0, normalized size = 0.

fsech (bx + a) Vdx + cdx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sech(b*x+a)*(d*x+c)~(1/2),x)

[Out] int(sech(b*x+a)*(d*x+c)~(1/2),x)
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Maxima [A] time = 0., size = 0, normalized size = 0.

f\/dx + csech (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)*(d*x+c)~(1/2),x, algorithm="maxima"

[Out] integrate(sqrt(d*x + c)*sech(b*x + a), x)

Fricas [A] time = 0., size = 0, normalized size = 0.

integral (de + csech (bx + a), x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)*(d*x+c)~(1/2),x, algorithm="fricas")

[Out] integral(sqrt(d*x + c)*sech(bxx + a), x)

Sympy [A] time = 0., size = 0, normalized size = 0.

f\/c + dx sech (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)*(d*x+c)**(1/2),x)

[Out] Integral(sqrt(c + d*x)*sech(a + b*x), x)

Giac [A] time = 0., size = 0, normalized size = 0.

f\/dx + csech (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)*(d*x+c)~(1/2),x, algorithm="giac")

[Out] integrate(sqrt(d*x + c)*sech(b*x + a), x)
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sech(a+bx
3.69 [Ty
Ve+dx
Optimal. Leaf size=18
sech(a + bx) )
x

Unintegrable (—,
s Ve + dx

[Out] Unintegrable[Sech[a + b*x]/Sqrtlc + d*x], x]

Rubi [A] time = 0.0295777, antiderivative size = 0, normalized size of antiderivative
number of rules

0., number of steps used = 0, number of rules used = 0, integrand size = 0, - -
integrand size
0., Rules used = {}

f sech(a + bx) i
Ve + dx

Verification is Not applicable to the result.
[In] Int[Sechla + b*x]/Sqrtlc + dx*x],x]

[Out] Defer[Int] [Sech[a + b*x]/Sqrtl[c + d*x], x]

Rubi steps

f sech(a + bx) = sech(a + bx) i
Ve +dx Ve +dx

Mathematica [A] time = 9.8447, size = 0, normalized size = 0.

f sech(a + bx) i
Ve +dx

Verification is Not applicable to the result.

[In] Integrate[Sech[a + b*x]/Sqrtlc + d*x],x]

[Out] Integrate[Sech[a + b*x]/Sqrtlc + dxx], x]

Maple [A] time = 0.064, size = 0, normalized size = 0.

f sech (bx + a) dx

dx +c¢

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sech(b*x+a)/(d*x+c)~(1/2),x)

[Out] int(sech(b*x+a)/(d*x+c)”~(1/2),x)



291

Maxima [A] time = 0., size = 0, normalized size = 0.

f sech (bx + a) i
Vdx + ¢

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)/(d*x+c)~(1/2),x, algorithm="maxima")

[Out] integrate(sech(b*x + a)/sqrt(d*x + c), x)

Fricas [A] time = 0., size = 0, normalized size = 0.

sech (bx + a) )

integral (—, x
Vdx + ¢

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)/(d*x+c)~(1/2),x, algorithm="fricas")

[Out] integral(sech(b*x + a)/sqrt(d*x + c), x)

Sympy [A] time = 0., size = 0, normalized size = 0.

f sech (a + bx) i
Ve +dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)/(d*x+c)**(1/2),%)

[Out] Integral(sech(a + b*x)/sqrt(c + d*x), x)

Giac [A] time = 0., size = 0, normalized size = 0.

f sech (bx + a) i
Vdx + ¢

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sech(b*x+a)/(d*x+c)~(1/2),x, algorithm="giac")

[Out] integrate(sech(b*x + a)/sqrt(d*x + c), x)
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3
cosh2(x)
370 [——dx
X
Optimal. Leaf size=61
3 3
9 _ . coshz (x) 3. 1 cosh2(x)  3sinh(x)y/cosh(x)
=Unintegrable ,x| = <Unintegrable x| = >
8 8 xy/cosh(x) 2x 4x

[Out] -Cosh[x]~(3/2)/(2%x72) - (3*Sqrt[Cosh([x]]*Sinh[x])/(4*x) - (3*Unintegrablel
1/ (x*Sqrt [Cosh([x]]), x])/8 + (9xUnintegrable[Cosh[x]~(3/2)/x, x])/8

Rubi [A] time = 0.0853537, antiderivative size = 0, normalized size of antiderivative

. . number of rules
0., number of steps used = 0, number of rules used = 0, integrand size = 0, —————— =

integrand size
0., Rules used = {}

3
.
fcos 2(x) i

x3

Verification is Not applicable to the result.
[In] Int[Cosh([x]~(3/2)/x73,x]

[Out] -Cosh[x]~(3/2)/(2%x72) - (3*Sqrt[Cosh[x]]*Sinh([x])/(4*x) - (3*Defer[Int][1/
(x*Sqrt [Cosh([x]]), x])/8 + (9xDefer[Int] [Cosh([x]~(3/2)/x, x]1)/8

Rubi steps

f coshg(x) i _coshg(x) B 3+/cosh(x) sinh(x)

3
h2
_ coshz2(x) I

3 1 9
-
x3 2x2 4x 8f x+/cosh(x) x+8 X

Mathematica [A] time = 3.84929, size = 0, normalized size = 0.

3
.
fcos 2(x) i

3
Verification is Not applicable to the result.

[In] Integrate[Cosh[x]~(3/2)/x73,x]

[Out] Integrate[Cosh([x]~(3/2)/x73, x]

Maple [A] time = 0.026, size = 0, normalized size = 0.
1 3
f—3 (cosh (x))2 dx
x

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(x)~(3/2)/x"3,x)
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[Out] int(cosh(x)~(3/2)/x°3,x)

Maxima [A] time = 0., size = 0, normalized size = 0.

3
L ()3
fcos (x)2 i

3
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(x)~(3/2)/x73,x, algorithm="maxima")

[Out] integrate(cosh(x)~(3/2)/x73, x)

Fricas [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: UnboundLocalError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(x)~(3/2)/x73,x, algorithm="fricas")

[Out] Exception raised: UnboundLocalError

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(x)**(3/2)/x**3,x)

[Out] Timed out

Giac [A] time = 0., size = 0, normalized size = 0.

3
L (y)s
f cosh (x)2 i

3
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(x)~(3/2)/x73,x, algorithm="giac")

[Out] integrate(cosh(x)~(3/2)/x73, x)
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3.71 f —— + x/cosh(x) | dx

cosh2 (x)

Optimal. Leaf size=20

2x sinh(x) _
m 4 vV COSh(X)

[Out] -4*Sqrt[Cosh[x]] + (2*x*Sinh[x])/Sqrt[Cosh[x]]

Rubi [A] time = 0.047739, antiderivative size = 20, normalized size of antiderivative =

. . b f rul
1., number of steps used = 2, number of rules used = 1, integrand size = 17, e e e

0.059, Rules used = {3315}

integrand size

2x sinh(x)
m - 4.\/ COSh(X)

Antiderivative was successfully verified.

[In] Int[x/Cosh[x]~(3/2) + x*Sqrt[Cosh[x]],x]
[Out] -4*Sqrt[Cosh[x]] + (2*x*Sinh[x])/Sqrt[Cosh[x]]

Rule 3315

Int[((c_.) + (@_)*x))*((b_.)*sinl(e_.) + (f_.)*(x_)]1)"(n_), x_Symbol] :>
Simp[((c + d*x)*Cos[e + f*xx]*(b*Sin[e + f*x])~(n + 1))/(bxfx(n + 1)), x] +
(Dist[(n + 2)/ (" 2x(n + 1)), Int[(c + d*x)*(b*Sinf[e + f*x])"(n + 2), x], x

1 - Simp[(d*(b*Sin[e + fxx])~(n + 2))/(b™2xf"2x(n + 1)*(n + 2)), x]) /; Fre

eQ[{b, c, d, e, £}, x] && LtQn, -1] && NeQ[n, -2]

Rubi steps

f [ x3 +x\/cosh(x)) dx = f x3 dx + f xy/cosh(x) dx

coshz (x) cosh2 (x)
= —4+/cosh(x) + —zx_:;lsl}}fg))

Mathematica [B] time = 0.372303, size = 46, normalized size = 2.3

2 sinh(x) cosh(x) tanhz( g)

(cosh(x)—1)3/2v/cosh(x)+1
vcosh(x)

2 sinh(x) (x -

Warning: Unable to verify antiderivative.

[In] Integrate[x/Cosh[x]~(3/2) + x*Sqrt[Cosh[x]],x]

[Out] (2xSinh[x]*(x - (2*Cosh[x]*Sinh[x]*Sqrt[Tanh[x/2]172])/((-1 + Cosh[x])~(3/2)
*Sqrt[1 + Cosh([x]]1)))/Sqrt[Cosh[x]]
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Maple [F] time = 0.074, size = 0, normalized size = 0.

fx(cosh (x))_g + xy/cosh (x) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x/cosh(x)~(3/2)+x*cosh(x)~(1/2),x)

[Out] int(x/cosh(x)~(3/2)+x*cosh(x)~(1/2),x)

Maxima [F] time = 0., size = 0, normalized size = 0.

f xy/cosh (x) + % dx

cosh (x)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/cosh(x)~(3/2)+x*cosh(x)~(1/2),x, algorithm="maxima")

[Out] integrate(x*sqrt(cosh(x)) + x/cosh(x)~(3/2), x)

Fricas [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: UnboundLocalError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/cosh(x)~(3/2)+x*cosh(x)~(1/2),x, algorithm="fricas")

[Out] Exception raised: UnboundLocalError

Sympy [F] time = 0., size = 0, normalized size = 0.

2
X (cosh (%) + 1) "

3
cosh2 (x)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/cosh(x)**(3/2)+x*cosh(x)**(1/2),x)

[Out] Integral(x*(cosh(x)**2 + 1)/cosh(x)**(3/2), x)

Giac [F] time = 0., size = 0, normalized size = 0.

f xy/cosh (x) + % dx

cosh (x)2
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/cosh(x)~(3/2)+x*cosh(x)~(1/2),x, algorithm="giac")

[Out] integrate(x*sqrt(cosh(x)) + x/cosh(x)~(3/2), x)
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3.72

f X _ X
5 3+/cosh(x)

cosh2 (x)

Optimal. Leaf size=24

4 N 2x sinh(x)
3ycosh(x) 5 coshg(x)

[Out] 4/(3*Sqrt[Cosh[x]]) + (2*x*Sinh([x])/(3*Cosh[x]1~(3/2))

Rubi [A] time = 0.0499309, antiderivative size = 24, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 2, number of rules used = 1, integrand size = 20, e o e

0.05, Rules used = {3315}

integrand size

4 N 2x sinh(x)
3+/cosh(x) 3coshg(x)

Antiderivative was successfully verified.

[In] Int[x/Cosh[x]~(5/2) - x/(3*Sqrt[Cosh[x]]),x]

[Out] 4/(3*Sqrt[Cosh([x]]) + (2*x*Sinh[x])/(3*Cosh[x]~(3/2))

Rule 3315

Int[((c_.) + (@_)*x))*((b_)*sin[(e_.) + (f_.)*(x_)1)"(n_), x_Symbol] :>
Simp[((c + d*x)*Cos[e + f*x]*(b*Sin[e + f*x])~(n + 1))/ (b*xfx(n + 1)), x] +
(Dist[(n + 2)/(®"2x(n + 1)), Int[(c + d*x)*(bxSin[e + f*x])"(n + 2), x], x

1 - Simp[(d*(b*Sinfe + f*x])~(n + 2))/(b™2*f"2%(n + 1)*(n + 2)), x]) /; Fre

eQ[{b, c, d, e, £}, x] && LtQ[n, -1] && NeQ[n, -2]

X X 1 x X
5 dx=—|z | —=dx|+ | —=—d
f[eoshi(x) 3\/COSh(x)J i (3f\/cosh(x) x) fcoshi(x) X
_ 4 N 2x sinh(x)
3vcosh(x) 3cosh§(x)

Mathematica [A] time = 0.074049, size = 16, normalized size = 0.67

2(x tanh(x) + 2)

3+/cosh(x)

Antiderivative was successfully verified.

[In] Integrate[x/Cosh[x]~(5/2) - x/(3*Sqrt[Cosh[x]]),x]

[Out] (2%(2 + x*Tanh[x]))/(3*Sqrt[Cosh[x]])
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Maple [F] time = 0.079, size = 0, normalized size = 0.

1

\/cosh (x

Verification of antiderivative is not currently implemented for this CAS.

f % (cosh (x)) 7 —

[In] int(x/cosh(x)”~(5/2)-1/3*x/cosh(x)~(1/2),x)

[Out] int(x/cosh(x)~(5/2)-1/3*x/cosh(x)~(1/2),x)

Maxima [F] time = 0., size = 0, normalized size = 0.

X

f 3 \/COSh (x cosh (x) 5

= dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/cosh(x)~(5/2)-1/3*x/cosh(x)”~(1/2),x, algorithm="maxima")

[Out] integrate(-1/3*x/sqrt(cosh(x)) + x/cosh(x)~(5/2), x)

Fricas [B] time = 1.75972, size = 374, normalized size = 15.58

4((x +2) cosh (x)° + 3 (x + 2) cosh (x) sinh (x)* + (x +2) sinh (x)° = (x - 2) cosh (x) + (3 (x + 2) cosh (x)* - x + 2) sin
3 (COSh (x)4 + 4 cosh (x) sinh (x)3 + sinh (x)4 +2 (3 cosh (x)2 + 1) sinh (x)2 + 2 cosh (x)2 +4 (cosh (x)3 + cosh (x))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/cosh(x)~(5/2)-1/3*x/cosh(x)”~(1/2),x, algorithm="fricas")

[Out] 4/3*((x + 2)*cosh(x)"3 + 3*(x + 2)*cosh(x)*sinh(x)"2 + (x + 2)*sinh(x)"3 -
(x - 2)*cosh(x) + (3*(x + 2)*cosh(x)"2 - x + 2)*sinh(x))*sqrt(cosh(x))/(cos
h(x)~4 + 4*cosh(x)*sinh(x)~3 + sinh(x)~4 + 2*(3*cosh(x)”~2 + 1)*sinh(x)"2 +
2%cosh(x) "2 + 4*(cosh(x)~3 + cosh(x))*sinh(x) + 1)

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/cosh(x)**(5/2)-1/3%x/cosh(x)**(1/2),x)

[Out] Timed out

Giac [F] time = 0., size = 0, normalized size = 0.

X

f 3 \/COSh (x cosh (x)2

= dx
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/cosh(x)~(5/2)-1/3*x/cosh(x)”~(1/2),x, algorithm="giac")

[Out] integrate(-1/3*x/sqrt(cosh(x)) + x/cosh(x)~(5/2), x)
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3.73 f — gx\/cosh(x) dx

cosh2 (x)

Optimal. Leaf size=47

4 12+/cosh(x) N 2x sinh(x) N 6x sinh(x)
3 - 5 PN,
15 cosh2 (x) 5 5 cosh2(x) 5vcosh(x)

[Out] 4/(15%Cosh[x]~(3/2)) - (12+Sqrt[Cosh([x]]1)/5 + (2*x*Sinh[x])/(5*Cosh[x]~(5/2
)) + (6xxxSinh[x])/(6%Sqrt[Cosh[x]])

Rubi [A] time = 0.0657676, antiderivative size = 47, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 3, number of rules used = 1, integrand size = 20, e -

integrand size
0.05, Rules used = {3315}

4 12+/cosh(x) N 2x sinh(x) N 6x sinh(x)
3 - 5
15 cosh2 (x) 5 5 coshz(x) 5vcosh(x)

Antiderivative was successfully verified.

[In] Int[x/Cosh[x]~(7/2) + (3*x*Sqrt[Cosh[x]])/5,x]

[Out] 4/(15%Cosh[x]~(3/2)) - (12+Sqrt[Cosh([x]])/5 + (2*x*Sinh[x])/(5*Cosh[x]~(5/2
)) + (6*xxSinh([x])/(5*Sqrt[Cosh[x]])

Rule 3315

Int[(Cc_.) + (d_)*(x_))*x((b_.)*sin[(e_.) + (£_.)*(x_)]1)"(n_), x_Symbol] :>
Simp[((c + d*x)*Cos[e + f*xx]*(b*Sin[e + f*x])~(n + 1))/ (b*xfx(n + 1)), x] +
(Dist[(n + 2)/(®"2x(n + 1)), Int[(c + d*x)*(b*Sin[e + f*x])"(n + 2), x], x

1 - Simp[(d*(b*Sinfe + f*x])~(n + 2))/(b™2xf"2+(n + 1)*(n + 2)), x]) /; Fre

eQl{b, c, d, e, £}, x] && LtQ[n, -1] && NeQ[n, -2]

Rubi steps

f[ x7 + gxxlcosh(x)] dx = gfx\/cosh(x) dx+f x7 dx

coshz(x) coshz (x)
4 2x sinh
= T+ o §(x) + g f xé dx + gfx\/cosh(x) dx
15cosh2(x) 5cosh2(x) cosh2(x)
3 4 12+/cosh(x) N 2x sinh(x) N 6x sinh(x)
- 3 - 5
15 cosh2 (x) 5 5 coshz (x) 5vcosh(x)

Mathematica [A] time = 0.61568, size = 64, normalized size = 1.36

12 sinh?(x)

y/cosh(x) — 1(cosh(x) +1)32, /tamh2 (g)

é\/ cosh(x) | 6x tanh(x) + (Zx tanh(x) + %) sechz(x) -

Warning: Unable to verify antiderivative.



[In] Integrate[x/Cosh[x]~(7/2) + (3xx*Sqrt[Cosh[x]])/5,x]
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[Out] (Sqrt[Cosh[x]]*((-12%Sinh[x]~2)/(Sqrt[-1 + Cosh[x]]*(1 + Cosh[x])~(3/2)*Sqr

t[Tanh[x/2]"2]) + 6*x*Tanh[x] + Sech[x] 2*(4/3 + 2*x*Tanh([x])))/5

Maple [F] time = 0.1, size = 0, normalized size = 0.
7 3x
f x (cosh (x)) 2 + ?\/cosh (x)dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x/cosh(x)~(7/2)+3/5*x*cosh(x)~(1/2),x)

[Out] int(x/cosh(x)~(7/2)+3/5*xx*cosh(x)~(1/2),x)

Maxima [F] time = 0., size = 0, normalized size = 0.

f g xy/cosh (x) + % dx

cosh (x)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/cosh(x)~(7/2)+3/5*x*cosh(x)~(1/2),x, algorithm="maxima"

[Out] integrate(3/5*x*sqrt(cosh(x)) + x/cosh(x)~(7/2), x)

Fricas [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: UnboundLocalError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/cosh(x)~(7/2)+3/5*x*cosh(x)”~(1/2),x, algorithm="fricas")

[Out] Exception raised: UnboundLocalError

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/cosh(x)**(7/2)+3/5*x*xcosh(x)**(1/2),x)

[Out] Timed out
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Giac [F] time = 0., size = 0, normalized size = 0.

f g xy/cosh (x) + % dx

cosh (x)2
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/cosh(x)~(7/2)+3/5*x*cosh(x)”~(1/2),x, algorithm="giac")

[Out] integrate(3/5*x*sqrt(cosh(x)) + x/cosh(x)~(7/2), x)
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374 | x—23+x2\/cosh(x) dx

cosh2(x)
Optimal. Leaf size=36

2x2 sinh(x)

vcosh(x)

[Out] -8*xxSqrt[Cosh[x]] - (16%I)*EllipticE[(I/2)*x, 2] + (2*x~2xSinh[x])/Sqrt[Co
shx]]

— 8x+/cosh(x) — 16iE ( %| 2)

Rubi [A] time = 0.0918835, antiderivative size = 36, normalized size of antiderivative =
1., number of steps used = 3, number of rules used = 2, integrand size = 21, number of rules _

integrand size
0.095, Rules used = {3316, 2639}

2x2 sinh(x) ix

W - 8x COSh(X) - 161E( 5 |2)

Antiderivative was successfully verified.

[In] Int[x"2/Cosh[x]~(3/2) + x~2*Sqrt[Cosh[x]],x]

[Out] -8xxxSqrt[Cosh[x]] - (16%I)*EllipticE[(I/2)*x, 2] + (2*x~2*Sinh[x])/Sqrt[Co
sh(x]]

Rule 3316

Int[((c_.) + (@_D)*x_))"(m_.)*((b_.)*sinl[(e_.) + (£_.)*(x_)]1)"(n_), x_Symb
0ol] :> Simp[((c + d*x) "m*Cos[e + f*xx]*(b*Sin[e + f*x])"(n + 1))/(bxf*x(n + 1
)), x] + (Dist[(n + 2)/(®72%(n + 1)), Int[(c + d*x) m*(b*Sin[e + f*x])~(n +
2), x], x] + Dist[(d™2*m*(m - 1))/ (b7 2*%f"2%(n + 1)*x(n + 2)), Int[(c + d*x)
“(m - 2)*(b*Sinfe + f*x])~(n + 2), x], x] - Simp[(d*m*x(c + d*x)~(m - 1)*(bx
Sinfe + f*x])~(n + 2))/(b"2%f"2%(n + 1)*(n + 2)), x]) /; FreeQ[{b, c, d, e,
£}, x] && LtQ[n, -1] && NeQ[n, -2] && GtQ[m, 1]

Rule 2639
Int [Sqrtlsinl(c_.) + (d_.)*(x_)1], x_Symbol] :> Simp[(2*EllipticE[(1*(c - P

i/2 + d*x))/2, 2]1)/d, x] /; FreeQl{c, d}, xI]

Rubi steps

x? 2
f — +x%y/cosh(x) | dx = f s dx + f x%+/cosh(x) dx

cosh2(x) coshz (x)
2 .
= —8x+/cosh(x) + ZXCST/HT}X;) +8 f ycosh(x) dx

= —8x+/cosh(x) — 16iE ( %

2) N 2x2 sinh(x)

vcosh(x)

Mathematica [C] time = 0.946524, size = 76, normalized size = 2.11

4+/cosh(x)(sinh(x) + cosh(x)) (8 »Fq (—i, % ; Z ; _er) (sinh(x) — cosh(x))+/sinh(2x) + cosh(2x) + 1 + x? sinh(x) — 4(

e +1
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Antiderivative was successfully verified.

[In] Integrate[x~2/Cosh([x]~(3/2) + x"2*Sqrt[Cosh[x]],x]

[Out] (4*Sqrt[Cosh[x]]*(Cosh[x] + Sinh[x])*(-4*(-2 + x)*Cosh[x] + x"2+Sinh[x] + 8
xHypergeometric2F1[-1/4, 1/2, 3/4, -E~(2*x)]*(-Cosh[x] + Sinh[x])*Sqrt[1 +

Cosh[2*x] + Sinh[2*x]]))/(1 + E~(2%x))

Maple [F] time = 0.07, size = 0, normalized size = 0.

fxz (cosh (x))_; + x%4/cosh (x) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2/cosh(x)~(3/2)+x " 2*xcosh(x)~(1/2),x)

[Out] int(x"2/cosh(x)~(3/2)+x"2*cosh(x)~(1/2),x)

Maxima [F] time = 0., size = 0, normalized size = 0.

2
f x?4/cosh (x) + x—3 dx

cosh (x)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2/cosh(x)~(3/2)+x"2*cosh(x)”~(1/2),x, algorithm="maxima")

[Out] integrate(x~2*sqrt(cosh(x)) + x~2/cosh(x)~(3/2), x)

Fricas [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: UnboundLocalError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2/cosh(x)~(3/2)+x"2*cosh(x)~(1/2),x, algorithm="fricas")

[Out] Exception raised: UnboundLocalError

Sympy [F] time = 0., size = 0, normalized size = 0.

x? (cosh2 (x) + 1)

3 dx
cosh2 (x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2/cosh(x)**(3/2)+x**x2*cosh(x)**(1/2),x)
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[Out] Integral (x**2*(cosh(x)**2 + 1)/cosh(x)**(3/2), x)

Giac [F] time = 0., size = 0, normalized size = 0.

2
fo\/cosh (x) + x—3dx

cosh (x)2
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2/cosh(x)~(3/2)+x"2*cosh(x)~(1/2),x, algorithm="giac")

[Out] integrate(x~2*sqrt(cosh(x)) + x72/cosh(x)~(3/2), x)
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3.75  [(c+dx)"(bcosh(e + fx))" dx

Optimal. Leaf size=20

Unintegrable ((c + dx)"(bcosh(e + f x))”,x)

[Out] Unintegrable[(c + d*x) m*(b*Coshl[e + f*x])"n, x]

Rubi [A] time = 0.0458665, antiderivative size = 0, normalized size of antiderivative =
. . f rul
0., number of steps used = 0, number of rules used = 0, integrand size = 0, number of rules _

integrand size
0., Rules used = {}

f (c + dx)"(b cosh(e + fx))" dx

Verification is Not applicable to the result.
[In] Int[(c + d*x) m*(b*Coshl[e + f*x]) n,x]

[Out] Defer[Int][(c + d*x) “m*(b*Cosh[e + f*x])“n, x]

Rubi steps

f(c + dx)"(bcosh(e + fx))"dx = f(c + dx)"(b cosh(e + fx))" dx

Mathematica [A] time = 2.78959, size = 0, normalized size = 0.

f(c + dx)™(b cosh(e + fx))" dx

Verification is Not applicable to the result.

[In] Integratel[(c + d*x) m*(b*Coshl[e + f*x]) n,x]

[Out] Integrate[(c + d*x) mx(b*Coshl[e + f*x])“n, x]

Maple [A] time = 0.072, size = 0, normalized size = 0.
f(dx +o)" (b cosh (fx + e))n dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) “m*(b*cosh(f*x+e)) n,x)

[Out] int((d*x+c) “m*(b*cosh(f*x+e)) n,x)

Maxima [A] time = 0., size = 0, normalized size = 0.

f(dx +o)" (b cosh (fx + e))n dx
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) “m*(b*cosh(f*x+e)) n,x, algorithm="maxima"

[Out] integrate((d*x + c) m*(b*cosh(f*x + e))"n, x)

Fricas [A] time = 0., size = 0, normalized size = 0.

integral ((dx +c)" (b cosh (fx + e))n ,x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) “m*(b*cosh(f*x+e)) n,x, algorithm="fricas")

[Out] integral((d*x + c) m*(b*cosh(f*x + e))”n, x)

Sympy [A] time = 0., size = 0, normalized size = 0.

f(b cosh (e + fx))n (c+dx)" dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**m*(b*cosh(f*x+e))**n,x)

[Out] Integral((b*cosh(e + f*x))**nx(c + d*x)**m, X)

Giac [A] time = 0., size = 0, normalized size = 0.

f(dx +0)" (b cosh (fx + e))n dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) “m*(b*xcosh(f*x+e)) n,x, algorithm="giac")

[Out] integrate((d*x + c) m*(b*cosh(f*x + e))"n, x)
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3.76  [(c+dx)" cosh®(a + bx)dx

Optimal. Leaf size=237

b(c+dx)’

3bc -m bc -m
3-m-1¢%77 (¢ + dx)™ (—@) Gamma (m +1,- ) 3e" 7 (c + dx)™ (—@) Gamma (m +1,-—
+ /

8b 8b

3b(c+dx)
d

[Out] (37 (-1 - m)*E~(3%a - (3*b*xc)/d)*(c + d*x) m*Gammal[l + m, (-3*xb*x(c + dx*x))/d
1)/ (Bxb*x (- ((bx(c + d*x))/d))"m) + (3*E"(a - (b*c)/d)*(c + d*x) m*xGammal[l +

m, -((bx(c + d*x))/d)]1)/(8xbx(-((b*(c + d*x))/d))"m) - (3*E~(-a + (b*c)/d)*

(c + d*x) "m*Gamma[l + m, (bx(c + d*x))/d])/(8*b*x((bx(c + d*x))/d)"m) - (37(

-1 - m)*E~(-3*a + (3*bxc)/d)*(c + d*x) m*Gamma[l + m, (3*b*x(c + d*x))/d])/(

8*bx ((b*(c + dxx))/d) "m)

Rubi [A] time = 0.28378, antiderivative size = 237, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 8, number of rules used = 3, integrand size = 16, LT

integrand size
0.188, Rules used = {3312, 3307, 2181}

b(c+dx)’
d

_ b(c+dx)
d

3bc —-m be -m
3716577 (¢ + dxy™ ( ) Gamma (m +1, —Sb(C;dx)) 3¢"7 (c + dx)" (—@) Gamma (m +1,-
+

8b 8b

Antiderivative was successfully verified.

[In] Int[(c + d*x) m*Cosh[a + b*x]~3,x]

[Out] (3" (-1 - m)*E~(3*a - (3*b*c)/d)*(c + d*x) m*Gammal[l + m, (-3*b*(c + d*x))/d
1)/ (Bxb*x (- ((bx(c + d*x))/d))"m) + (3*E~(a - (b*c)/d)*(c + dxx) m*xGammal[l +

m, -((b*x(c + d*x))/d)])/(B*b*(-((bx(c + d*x))/d))"m) - (3*E"(-a + (bxc)/d)*

(c + d*x) m*Gammal[l + m, (b*(c + d*x))/d])/(8*xb*x((bx(c + d*x))/d)"m) - (37(

-1 - m)*E"(-3%a + (3*bxc)/d)*(c + d*x) m*Gamma[l + m, (3*xb*x(c + dx*x))/d])/(

8%bx ((b*x(c + d*x))/d)"m)

Rule 3312

Int[((c_.) + (d_D)*(x_)) " (m )*sin[(e_.) + (f_)*(x_ )] (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sin[e + f*x]°n, x], x] /; FreeQ[{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( !'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]1))

Rule 3307

Int[((c_.) + (d_)*(x_)) " (m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) "m/(E"(I*k*Pi)*E~(Ix(e + f*x))), x], x] - Distl[
1/2, Int[(c + d*x) m*E~(Ixk*Pi)*E~(I*(e + f*x)), x], x] /; FreeQ[{c, d, e,
f, m}, x] && IntegerQ[2xk]

Rule 2181

Int [(F_)~((g_.)*((e_.) + (f_)*(x_)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]
:> -Simp[(F~(g*x(e - (c*xf)/d))*(c + d*x) FracPart[m]*Gamma[m + 1, (-((f*g*Lo
glF1)/d))*(c + d*x)])/(d*(-((f*gxLog[F])/d)) " (IntPart[m] + 1)*(-((f*g*LoglF
Ix(c + d*x))/d)) “FracPart[m]), x] /; FreeQ[{F, c, d, e, f, g, m}, x] && !'I
ntegerQ [m]

Rubi steps
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3 1
f(c + dx)™ Cosh3(u + bx)dx = f (Z(C + dx)™ cosh(a + bx) + Z(C + dx)™ cosh(3a + 3bx)) dx

1 3
=1 f(c + dx)™ cosh(3a + 3bx) dx + B f(c +dx)™ cosh(a + bx) dx
— %fe—i(Bia+3ibx)(C+dx)m dx + % fei(3ia+3ibx)(c+dx)m dx + g fe—i(iu+ibx)(c +dx)md

3bc —-m be _
3-1mBPF (¢ 4 )™ (——b(cgd")) r (1 +m, —3b(C;d")) 3¢"7 (¢ + dx)” (——b“;d"))
= +

8b 8b

Mathematica [A] time = 0.188269, size = 205, normalized size = 0.86

3"”‘13_3(“%)@ + dx)™ (— bz(c+dx)2)_m (36“ (b (2 + x))m Gamma (m +1, —3b(c+dx)) + 3m+264ﬂ+% (b (2 + x))m Gami

a2 d

8b
Antiderivative was successfully verified.

[In] Integrate[(c + d*x) m*Coshl[a + b*x]~3,x]

[Out] (37(-1 - m)*(c + d*x) m*x(E~(6*a)*(b*(c/d + x)) m*Gamma[l + m, (-3*bx(c + dx
x))/d] + 37(2 + m)*E~(4*a + (2xbxc)/d)*(b*(c/d + x)) m*xGamma[l + m, -((b*x(c

+ d*x))/d)] - ET((4xbxc)/d)*(-((bx(c + d*x))/d)) m*x(37(2 + m)*E” (2*a)*Gamm

all + m, (bx(c + d*x))/d] + E~((2xb*xc)/d)*Gamma[l + m, (3*b*x(c + dx*x))/dl))

)/ (8xb*E~ (3% (a + (bxc)/d))*(-((b"2x(c + d*x)~2)/d"2)) "m)

Maple [F] time = 0.135, size = 0, normalized size = 0.

f (dx + 0)" (cosh (bx + a))° dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) “m*cosh(b*x+a)”3,x)

[Out] int((d*x+c) m*cosh(b*x+a) ~3,x)

Maxima [A] time = 1.27982, size = 217, normalized size = 0.92

3bc bc bc
(dx + C)m+1e(—3 ﬂ+T)E_m (3(d3;+c)b) 3 (dx + C)m+le(—ﬂ+7)E_m ((dx;rc)b) 3 (dx + C)m+1e(“—7)E_m (_@) (d:

8d 8d 8d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m*cosh(b*x+a)~3,x, algorithm="maxima"

[Out] -1/8*(d*x
d)/d - 3/8*x(d*x
d)/d - 3/8x(d*x
d)/d - 1/8x(d*x

c)"(m + 1)*e~(-3*a + 3xb*c/d)*exp_integral_e(-m, 3*(d*x + c)*b/
c)"(m + 1)*e~(-a + bxc/d)*exp_integral _e(-m, (d*x + c)*b/
c)"(m + 1)*e~(a - bxc/d)*exp_integral e(-m, -(d*x + c)*b/
c)"(m + 1)*e~(3*a - 3*b*c/d)*exp_integral e(-m, -3*(d*x +

+ + + +
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c)*b/d)/d

Fricas [A] time = 1.94804, size = 801, normalized size = 3.38

dmlog 8) 3pc+3ad dmlog ") betad dmlog ) tbe—ad
cosh[ (dl ]T(m+1,3(bdx+bc)) +9 cosh(L]F(m+1, bdx+bc) -9 Cosh[% T(

d
d d d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m*cosh(b*x+a)~3,x, algorithm="fricas")

[Out] -1/24%(cosh((d*m*log(3*b/d) - 3x*b*c + 3*axd)/d)*gamma(m + 1, 3*(b*d*x + bxc
)/d) + 9*cosh((d*m*log(b/d) - b*c + a*xd)/d)*gamma(m + 1, (bxd*x + b*c)/d) -
9xcosh((d*m*xlog(-b/d) + b*c - a*xd)/d)*gamma(m + 1, -(b*d*x + b*c)/d) - cos
h((d*m*log(-3*b/d) + 3%bxc - 3*a*xd)/d)*gamma(m + 1, -3x(bxd*x + b*c)/d) - g
amma(m + 1, 3x(bxd*x + b*c)/d)*sinh((d*m*log(3*b/d) - 3*b*c + 3*axd)/d) - 9
xgamma(m + 1, (b*d*x + bxc)/d)*sinh((d*m*log(b/d) - b*c + axd)/d) + 9*gamma

(m + 1, -(b*d*x + bxc)/d)*sinh((d*m*log(-b/d) + b*c - a*d)/d) + gamma(m + 1

, —3*%(bxd*x + bxc)/d)*sinh((d*m*log(-3*b/d) + 3*b*c - 3*a*d)/d))/b

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**m*cosh(b*x+a)**3,x)

[Out] Timed out

Giac [F] time = 0., size = 0, normalized size = 0.

f (dx + ¢)" cosh (bx + a)° dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m*cosh(b*x+a)~3,x, algorithm="giac")

[Out] integrate((d*x + c) m*cosh(b*x + a)~3, x)
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3.77 f (c + dx)™ coshz(a + bx) dx

Optimal. Leaf size=144

2b(c+dx) 2be
d

s 202 m( blerdo) " P o (berd\ "
27M=5e™ d (c + dx) - Gamma(m+1,— 2 ed “(c+dx) — Gamma (m +1,

b b

[Out] (c + d*x)"(1 + m)/(2*%d*x(1 + m)) + (27(-3 - m)*E~(2*xa - (2xb*c)/d)*(c + d*x)
“mxGamma [1 + m, (-2%b*x(c + d*x))/d])/(bx(-((b*(c + d*x))/d))"m) - (27°(-3 -
m)*E~(-2%a + (2*b*c)/d)*(c + d*x) “m*xGamma[l + m, (2*bx(c + d*x))/d])/(b*x((b

*x(c + dx*x))/d) "m)

Rubi [A] time = 0.184035, antiderivative size = 144, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 5, number of rules used = 3, integrand size = 16, e e =

0.188, Rules used = {3312, 3307, 2181}

integrand size

b(c+dx)
d

2‘"1‘362”_27bc(c + dx)™ ( 2b(C+dx)) 2"”‘3627!”_2” (c + dx)™ (—b(c+dx)

—m —-m ‘
) Gamma(m+1,— y y ) Gamma(m+1,f

b b

Antiderivative was successfully verified.

[In] Int[(c + d*x) m*Cosh[a + b*x]~2,x]

[Out] (c + d*x)"(1 + m)/(2*%d*(1 + m)) + (27(-3 - m)*E~(2*a - (2*b*c)/d)*(c + d*x)
“mxGamma [1 + m, (-2%b*x(c + d*x))/d])/(bx(-((b*(c + d*x))/d))"m) - (27(-3 -
m)*E~(-2*a + (2*b*c)/d)*(c + d*x) m*xGamma[l + m, (2*bx(c + d*x))/d])/(b*x((b

x(c + d*x))/d) "m)

Rule 3312

Int[((c_.) + (d_)*(x_)) " (m )*sin[(e_.) + (f_.)*(x )] (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sin[e + f*x]°n, x], x] /; FreeQ[{c, 4, e, f
, m}, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]))

Rule 3307

Int[(Cc_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) " m/(E~(I*k*Pi)*E~(I*(e + f*x))), x], x] - Distl[
I/2, Int[(c + d*x) m*E~(Ixk*Pi)*E~(I*x(e + f*x)), x], x] /; FreeQ[{c, 4, e,
f, m}, x] &% IntegerQ[2xk]

Rule 2181

Int [(F_)~((g_.)*((e_.) + (£_.)*(x_)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]

:> -Simp[(F~(gx(e - (c*xf)/d))*(c + d*x) FracPart[m]*Gamma[m + 1, (-((f*g*Lo
glF]D)/d))*(c + dxx)]1)/(d*(-((f*gxLog[F])/d))~ (IntPart[m] + 1)*(-((f*g*Log[F
1x(c + d*x))/d)) FracPart[m]), x] /; FreeQ[{F, ¢, d, e, f, g, m}, x] & !'I
ntegerQ[m]

Rubi steps
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1 1
f (c + dx)™ cosh®(a + bx) dx = f (E(c +d)"+ 5(¢ + dx)" cosh(2a + be)) dx

+d 1+m 1
= (;d(l i)m) 3 f (c +dx)" cosh(2a +2bx) dx
+doltm 1 o 1 e o
= (;d(l i)m) + Z fe—1(21u+21bx)(c + dx)m dx + 4_1 fel(21a+21bx)(c + dx)m dx
2bc —m Zhe
s gyt 23 m2F (o 4 oy (_ b(c;dx)) r (1 m, _2b(c;rdx)) Q-3 2 (¢
= 241 + m) b )

Mathematica [A] time = 0.201685, size = 132, normalized size = 0.92

2bc

2bc -m -m
2-me? (——b(czdx)) Gamma (m +1, —2b(C;dx)) DM 2 (—b(czdx)) Gamma (m +1, Zb(C;dx)) 4c

1
p— m —
8(c + dx) 2 5 + d:

Antiderivative was successfully verified.

[In] Integrate[(c + d*x) m*Cosh[a + bxx]~2,x]

[Out] ((c + d*x) m*x((4%c + 4xd*xx)/(d + d*m) + (E"(2*%a - (2%bxc)/d)*Gamma[l + m, (
-2%b*x(c + d*x))/d]) /(2" mxb*x (- ((b*(c + d*x))/d))"m) - (E~(-2%a + (2xbx*c)/d)*
Gamma[l + m, (2xbx(c + dx*x))/d])/ (2 mxb*((b*(c + d*x))/d)"m)))/8

Maple [F] time = 0.091, size = 0, normalized size = 0.

f (dx + 0)" (cosh (bx + a))? dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) “m*cosh(b*x+a)~2,x)

[Out] int((d*x+c) “m*cosh(b*x+a)~2,x)

Maxima [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: ValueError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m*cosh(b*x+a)~2,x, algorithm="maxima"

[Out] Exception raised: ValueError

Fricas [A] time = 1.79576, size = 597, normalized size = 4.15

2b 2b

dmlog| = |-2bc+2 ad dmlog|—= |+2bc-2 ad
(dm + d) cosh( ( i Z )F (m +1, Z(bdfbc)) —(dm + d) cosh( ( dd) ]F (m +1, —z(bd;+bc)) — (dn
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m*cosh(b*x+a)~2,x, algorithm="fricas")

[Out] -1/8+((d*m + d)*cosh((d*m*log(2%b/d) - 2*b*c + 2%a*xd)/d)*gamma(m + 1, 2% (bx*
d*xx + bxc)/d) - (d*m + d)*cosh((d*m*log(-2%b/d) + 2%bxc - 2%a*xd)/d)*gamma(m

+ 1, -2x(bxd*x + b*c)/d) - (d*m + d)*gamma(m + 1, 2*(b*d*x + b*c)/d)*sinh(
(d*m*log(2*xb/d) - 2xb*c + 2%axd)/d) + (d*m + d)*gamma(m + 1, -2%(b*xd*x + bx
c)/d)*sinh ((d*m*log(-2%b/d) + 2%b*c - 2xax*xd)/d) - 4*(b*d*x + bxc)*cosh(mxlo
g(d*x + c)) - 4x(bxd*x + b*c)*sinh(m*log(d*x + c)))/(bxd*m + b*d)

Sympy [F] time = 0., size = 0, normalized size = 0.

f (c + dx)™ cosh? (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**m*cosh(b*x+a)**2,x)

[Out] Integral((c + d*x)**m*xcosh(a + b*x)**2, x)

Giac [F] time = 0., size = 0, normalized size = 0.

f (dx + ¢)" cosh (bx + a)* dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m*cosh(b*x+a)~2,x, algorithm="giac")

[Out] integrate((d*x + c) m*cosh(b*x + a)~2, x)
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3.78 f (c + dx)™ cosh(a + bx) dx

Optimal. Leaf size=110

be —-m be —m
" (c + dx)" (— b(czdx)) Gamma (m +1, —b(cjx)) ed "(c+dx)" (—b(czdx)) Gamma (m +1, b(czdx))

2b 2b

[Out] (E"(a - (b*c)/d)*(c + d*x) m*Gamma[l + m, -((b*x(c + d*x))/d)])/(2*%b* (- ((b*(
c + d*x))/d))"m) - (E"(-a + (b*c)/d)*(c + d*x) m*Gamma[l + m, (bx(c + d*x))
/d1)/ (2xb*x ((bx(c + d*x))/d) "m)

Rubi [A] time = 0.0913823, antiderivative size = 110, normalized size of antiderivative

. . ber of rul
= 1., number of steps used = 3, number of rules used = 2, integrand size = 14, e e e

= 0.143, Rules used = {3307, 2181}

integrand size

_ b(c+dx)
d

—m be -m
) Gamma (m +1, —b(cgdx)) ed (¢ + dx)™ (_b(c;dx) ) Gamma (m +1, —b(cgdx))

2b B 2b

be
¢ (c + dx)" (

Antiderivative was successfully verified.

[In] Int[(c + d*x) m*Coshl[a + b*x],x]

[Out] (E"(a - (bxc)/d)*(c + d*x) m*Gamma[l + m, -((bx(c + d*x))/d)])/(2xb*(-((bx(
c + dxx))/d))"m) - (E"(-a + (b*xc)/d)*(c + d*x) m*Gamma[l + m, (bx(c + d*x))
/dl) / (2xb*x ((b*(c + d*x))/d) "m)

Rule 3307

Int[((c_.) + (d_)*(x_))"(m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) "m/(E"(I*k*Pi)*E~(Ix(e + f*x))), x], x] - Distl[
I/2, Int[(c + d*x) m*E~(I*k*Pi)*E~(I*(e + f*x)), x], x] /; FreeQ[{c, d, e,
f, m}, x] && IntegerQ[2xk]

Rule 2181

Int[(F)~((g_)*((e_.) + (£_)*(x)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]
:> -Simp[(F~(g*x(e - (c*xf)/d))*(c + d*x) FracPart[m]*Gamma[m + 1, (-((f*g*Lo
glF1)/d))*(c + d*x)])/(d*(-((f*gxLog[F])/d))~ (IntPart[m] + 1)*(-((f*g*LoglF
Ix(c + d*x))/d)) “FracPart[m]), x] /; FreeQ[{F, c, d, e, f, g, m}, x] && !'I
ntegerQ[m]

Rubi steps

1 G 1 o
f (¢ + dx)™ cosh(a + bx)dx = > f e~ Hia+ibx) (¢ 4 d)™ dx + > f elia+ibx) (¢ 4 )™ dx

be -m be -m
¢ (c + dx)" (——b(czdx)) r (1 +m, ——b(czdx)) e (c + dx)" (—b(czdx)) r (1 +m, e

2b 2b

Mathematica [A] time = 0.0558259, size = 102, normalized size = 0.93

bc —m 2bc —
e " d(c+dx)" (eZa (_b(czdx)) Gamma (m +1, —b(czdx)) —ed (b (2 + x)) " Gamma (m +1, b(czdx)))

2b
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Antiderivative was successfully verified.

[In] Integratel[(c + d*x) m*Cosh[a + b*x],x]

[Out] (E"(-a - (bxc)/d)*(c + d*x) mx((E~(2*%a)*Gamma[l + m, -((bx(c + d*x))/d)]1)/(
-((bx(c + d*x))/d))"m - (E~((2xb*c)/d)*Gammal[l + m, (b*(c + d*x))/d])/(bx(c

/d + x))"m))/(2xb)

Maple [F] time = 0.06, size = 0, normalized size = 0.

f (dx + ¢)" cosh (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) “m*cosh(b*x+a),x)

[Out] int((d*x+c) “m*cosh(b*x+a),x)

Maxima [A] time = 1.24449, size = 107, normalized size = 0.97

bc bc
e+ o E (4=} (o + ol i E, (-2

- 2d 24

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m*cosh(b*x+a),x, algorithm="maxima")

[Out] -1/2%(d*x + c)"(m + 1)*e~(-a + b*c/d)*exp_integral e(-m, (d*x + c)*b/d)/d -
1/2%(d*x + c)~(m + 1)*xe”(a - b*c/d)*exp_integral e(-m, -(d*x + c)*b/d)/d

Fricas [A] time = 1.90513, size = 378, normalized size = 3.44

b b 1
dmlog| = |-bc+ad dmlog|-= |+bc—ad dmlog| -
cosh [L] T (m +1, bdx+bc) — cosh (#] T (m +1, —bdx;bc) -T (m +1, bdx;bc) sinh (—(‘

d d

2b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m*cosh(b*x+a),x, algorithm="fricas")

[Out] -1/2%(cosh((d*m*log(b/d) - b*c + axd)/d)*gamma(m + 1, (bxd*x + b*c)/d) - co
sh((d*m*log(-b/d) + bxc - a*d)/d)*gamma(m + 1, -(b*d*x + b*c)/d) - gamma(m

+ 1, (bxd*x + b*c)/d)*sinh((d*m*log(b/d) - b*c + axd)/d) + gamma(m + 1, -(b

xd*x + b*c)/d)*sinh((d*m*log(-b/d) + b*c - axd)/d))/b

Sympy [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: TypeError
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**m*cosh(b*x+a),x)

[Out] Exception raised: TypeError

Giac [F] time = 0., size = 0, normalized size = 0.

f (dx + ¢)" cosh (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m*cosh(b*x+a),x, algorithm="giac")

[Out] integrate((d*x + c) m*cosh(b*x + a), x)
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3.79  [(c+dx)"sech(a + bx)dx

Optimal. Leaf size=16

Unintegrable (sech(a + bx)(c + dx)™, x)

[Out] Unintegrable[(c + d*x) m*Sech[a + b*x], x]

Rubi [A] time = 0.0202649, antiderivative size = 0, normalized size of antiderivative =
number of rules

0., number of steps used = 0, number of rules used = 0, integrand size = 0, ————— =
integrand size

0., Rules used = {}
f(c + dx)"sech(a + bx) dx

Verification is Not applicable to the result.

[In] Int[(c + d*x) m*Sech[a + b*x],x]

[Out] Defer[Int] [(c + d*x) m*Sech[a + b*x], x]

Rubi steps

f (c + dx)"sech(a + bx) dx = f (c + dx)"sech(a + bx) dx

Mathematica [A] time = 5.65431, size = 0, normalized size = 0.

f(c + dx)"sech(a + bx) dx

Verification is Not applicable to the result.

[In] Integrate[(c + d*x) m*Sech[a + bx*x],x]

[Out] Integrate[(c + d*x) mxSech[a + b*x], x]

Maple [A] time = 0.046, size = 0, normalized size = 0.

f (dx + ¢)" sech (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) m*sech(b*x+a),x)

[Out] int((d*x+c) “m*sech(b*x+a),x)

Maxima [A] time = 0., size = 0, normalized size = 0.

f (dx + ¢)" sech (bx + a) dx
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m*sech(b*x+a),x, algorithm="maxima"

[Out] integrate((d*x + c) mxsech(b*x + a), x)

Fricas [A] time = 0., size = 0, normalized size = 0.

integral ((dx +¢)" sech (bx + a), x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m*sech(b*x+a),x, algorithm="fricas")

[Out] integral((d*x + c) m*sech(b*x + a), x)

Sympy [A] time = 0., size = 0, normalized size = 0.

f (c + dx)" sech (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**m*sech(b*x+a),x)

[Out] Integral((c + d*x)**m*sech(a + b*x), x)

Giac [A] time = 0., size = 0, normalized size = 0.

f (dx + ¢)" sech (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m*sech(b*x+a),x, algorithm="giac")
g g g

[Out] integrate((d*x + c) m*sech(b*x + a), x)
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3.80 f (c+ dx)msechz(a + bx) dx

Optimal. Leaf size=18

Unintegrable (sechz(u + bx)(c + dx)™, x)

[Out] Unintegrable[(c + d*x) m*Sechl[a + b*x]~2, x]

Rubi [A] time = 0.0358342, antiderivative size = 0, normalized size of antiderivative =
number of rules

0., number of steps used = 0, number of rules used = 0, integrand size = 0, —————
integrand size

0., Rules used = {}

f(c + dx)msechz(a + bx) dx

Verification is Not applicable to the result.

[In] Int[(c + d*x) m*Sech[a + b*x]~2,x]
[Out] Defer[Int] [(c + d*x) m*Sech[a + b*x]~2, x]

Rubi steps

f(c + dx)msechz(a + bx)dx = f(c + dx)msechz(a + bx) dx

Mathematica [A] time = 3.29465, size = 0, normalized size = 0.

f(c + dx)msechz(a + bx) dx

Verification is Not applicable to the result.

[In] Integratel[(c + d*x) m*Sechl[a + b*x]~2,x]

[Out] Integrate[(c + d*x) mxSech[a + b*x]~2, x]

Maple [A] time = 0.052, size = 0, normalized size = 0.

f (dx + 0" (sech (bx + a))? dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) “m*sech(b*x+a)”2,x)

[Out] int((d*x+c) m*sech(b*x+a)”~2,x)

Maxima [A] time = 0., size = 0, normalized size = 0.

f (dx + ¢)" sech (bx + a)? dx
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m*sech(b*x+a)~2,x, algorithm="maxima"

[Out] integrate((d*x + c) m*sech(b*x + a)~2, x)

Fricas [A] time = 0., size = 0, normalized size = 0.

integral ((dx +¢)" sech (bx + a)*, x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m*sech(b*x+a)~2,x, algorithm="fricas")

[Out] integral((d*x + c) m*sech(b*x + a)~2, x)

Sympy [A] time = 0., size = 0, normalized size = 0.

f (c + dx)™ sech? (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**m*sech(b*x+a)**2,x)

[Out] Integral((c + d*x)**m*sech(a + b*x)*x2, x)

Giac [A] time = 0., size = 0, normalized size = 0.

f (dx + ¢)" sech (bx + a)? dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m*sech(b*x+a)~2,x, algorithm="giac")

[Out] integrate((d*x + c) m*sech(b*x + a)~2, x)
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3.81 f x> cosh(a + bx) dx

Optimal. Leaf size=59

e’x™(—=bx)"™Gamma(m + 4,-bx) e *x™(bx)"™Gamma(m + 4, bx)
2b4 2b*

[Out] -(E"a*x"m*Gamma[4 + m, -(b*x)])/(2*b~4*x(-(b*x)) " m) - (x"m*Gamma[4 + m, b*xx]
)/ (2¥b~4*E”a* (b*x) “m)

Rubi [A] time = 0.0738787, antiderivative size = 59, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 3, number of rules used = 2, integrand size = 12, e e =

0.167, Rules used = {3307, 2181}

integrand size

"X (~bx) " Gamma(m + 4, -bx) e x"(bx) " Gamma(m + 4, bx)
2b4 ph

Antiderivative was successfully verified.

[In] Int[x~(3 + m)*Coshl[a + b*x],x]

[Out] -(E"a*x"m*Gamma[4 + m, -(b*x)])/(2*b~4*x(-(b*x)) " m) - (x"m*Gamma[4 + m, b*xx]
)/ (2¥b~4*E~a* (b*x) “m)

Rule 3307

Int[((c_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) " m/(E"(I*k*Pi)*E~(I*x(e + f*x))), x], x] - Dist[
I/2, Int[(c + d*x) m*xE~(Ixk*Pi)*E~(I*(e + f*x)), x], x] /; FreeQl{c, d, e,
f, m}, x] &% IntegerQ[2xk]

Rule 2181

Int [(F_)~((g_.)*((e_.) + (£_.)*(x_)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]

:> -Simp [(F~(gx(e - (c*f)/d))*(c + d*x) FracPart[m]*Gamma[m + 1, (-((f*xg*Lo
glF1)/d))*(c + d*x)])/(d*(-((f*gxLog[F])/d))~(IntPart[m] + 1)*(-((f*g*Log[F
1*x(c + d*x))/d)) FracPart[m]), x] /; FreeQ[{F, c, d, e, f, g, m}, x] & !'I
ntegerQ[m]

Rubi steps

f 231 cosh(a + bx) dx = % f priliatiba) 3m gy o % f pilia+ibx) 3 +m g

e (=bx)™I(4 +m,—bx) e "x™(bx)""I'(4 + m, bx)
B 2t 2b*

Mathematica [A] time = 0.0380859, size = 54, normalized size = 0.92

_e”xm(—bx)‘mGamma(m +4,-bx) + e”"x™(bx) " Gamma(m + 4, bx)
2b*

Antiderivative was successfully verified.

[In] Integrate[x~(3 + m)*Cosh[a + b*x],x]
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[Out] -((E"a*x"m*Gammal[4 + m, -(b*x)])/(-(b*x))"m + (x"m*Gammal[4 + m, bx*x])/(E"ax*
(b*x)~"m))/(2*¥b~4)

Maple [C] time = 0.033, size = 73, normalized size = 1.2

m x%b? +bx5+m sinh (a)

F(5+m.37+m_
5+m 22 2722 2’

Verification of antiderivative is not currently implemented for this CAS.
[In] int(x~(3+m)*cosh(b*x+a) ,hx)

[Out] 1/(4+m)*x"(4+m)*hypergeom([2+1/2*m], [1/2,3+1/2*m] ,1/4%x~2%b~2)*cosh(a)+b/ (5
+m) *x~ (5+m) xhypergeom( [5/2+1/2*m] , [3/2,7/2+1/2*m] ,1/4*x"~2xb~2) *sinh(a)

Maxima [A] time = 1.26048, size = 74, normalized size = 1.25

1 1 e
-5 () m=4 ym+4e-OT (m + 4, bx) — 5 (=b) M4 et (1 + 4, —bx)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x”(3+m)*cosh(b*x+a),x, algorithm="maxima"

[Out] -1/2%(b*x)~(-m - 4)*x"(m + 4)*e”(-a)*gamma(m + 4, b*xx) - 1/2*x(-b*x)"(-m - 4
)*¥x~(m + 4)*e”"a*xgamma(m + 4, -b*x)

Fricas [A] time = 1.81808, size = 259, normalized size = 4.39

_cosh ((m +3)log(b) + a)T (m + 4, bx) — cosh ((m + 3)log (-b) —a) T (m + 4, -bx) + T (m + 4, —bx) sinh ((m + 3) log

2b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x”(3+m)*cosh(b*x+a),x, algorithm="fricas")

[Out] -1/2%(cosh((m + 3)*log(b) + a)*gamma(m + 4, b*x) - cosh((m + 3)*log(-b) - a
)*gamma(m + 4, -b*x) + gamma(m + 4, -b*x)*sinh((m + 3)*log(-b) - a) - gamma
(m + 4, b*x)*sinh((m + 3)*log(b) + a))/b

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(3+m)*cosh(b*x+a),x)

[Out] Timed out
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Giac [F] time = 0., size = 0, normalized size = 0.

f x"*3 cosh (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(3+m)*cosh(b*x+a),x, algorithm="giac")

[Out] integrate(x~(m + 3)*cosh(b*x + a), x)
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3.82 f x> cosh(a + bx) dx

Optimal. Leaf size=59

e*x"(—bx)"Gamma(m + 3, -bx) e *x"(bx)""Gamma(m + 3, bx)
b3 2b3

[Out] (E"a*x"m*Gammal[3 + m, -(b*x)])/(2%b~3*(-(b*x))"m) - (x"m*Gamma[3 + m, b*x])
/ (2%b~3*E~a* (b*x) "m)

Rubi [A] time = 0.0721975, antiderivative size = 59, normalized size of antiderivative =

. . b f rul
1., number of steps used = 3, number of rules used = 2, integrand size = 12, e e -

0.167, Rules used = {3307, 2181}

integrand size

e"x™(=bx)""Gamma(m + 3,-bx)  e""x"(bx)™"Gamma(m + 3, bx)
b3 2b3

Antiderivative was successfully verified.

[In] Int[x~(2 + m)*Cosh[a + b*x],x]

[Out] (E"a*x ™ m*Gamma[3 + m, -(b*x)])/(2*%b"3*(-(b*x)) ™ m) - (x"m*Gammal[3 + m, b*x])
/ (2¥b~3*E~a* (b*x) "m)

Rule 3307

Int[((c_.) + (@_)*(x_))"(m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x)"m/(E-(I*k*Pi)*E~(I*(e + f*x))), x], x] - Distl[
I/2, Int[(c + d*x) m*E~(I*k*Pi)*E~(Ix(e + f*x)), x], x] /; FreeQl{c, d, e,
f, m}, x] &% IntegerQ[2xk]

Rule 2181

Int[(F_)~((g_.)*((e_.) + (£_)*(x_)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]

:> -Simp[(F~(gx(e - (c*xf)/d))*(c + d*x) FracPart[m]*Gamma[m + 1, (-((f*g*Lo
glF1)/d))*(c + dxx)]1)/(d*(-((f*gxLog[F])/d))~ (IntPart[m] + 1)*(-((f*g*Log[F
1x(c + d*x))/d)) “FracPart[m]), x] /; FreeQ[{F, c, d, e, f, g, m}, x] && !'I
ntegerQ[m]

Rubi steps

f XM cosh(a + bx) dx = % f pitiatiby) 24m gy o % f pilia+ib) y24m g

_exX"(=bx)"T(3 +m,—bx) e "x"(bx)""T'(3 + m, bx)
B 2p3 203

Mathematica [A] time = 0.0194083, size = 54, normalized size = 0.92

e~x™ (¢2*(~bx) " Gamma(m + 3, ~bx) - (bx)™"Gamma(m + 3, bx))
263

Antiderivative was successfully verified.

[In] Integratel[x~(2 + m)*Cosh[a + b*x],x]
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[Out] (x"m*((E~(2*a)*Gamma[3 + m, -(b*x)])/(-(b*x))"m - Gamma[3 + m, b*x]/(b*x) m
))/ (2xb~3*E"a)

Maple [C] time = 0.055, size = 73, normalized size = 1.2

x3*" cosh (a) F (3+m. 1 5+m_
3+m 122727227 2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(2+m)*cosh(b*x+a) ,hx)

[Out] 1/(3+m)*x~(3+m)*hypergeom([3/2+1/2*m], [1/2,5/2+1/2*m] ,1/4%x"2xb~2)*cosh(a)+
b/ (4+m) *x~ (4+m) *hypergeom ( [2+1/2*m] , [3/2,3+1/2*m] ,1/4*x~2%b~2) *sinh(a)

Maxima [A] time = 1.14434, size = 74, normalized size = 1.25

1

e 1 e
-5 () 3 xm+3e-0T (m + 3, bx) — 5 (=b0) 3 xm+3e8T (m + 3, —bx)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(2+m)*cosh(b*x+a),x, algorithm="maxima"

[Out] -1/2%(b*x)~(-m - 3)*x~(m + 3)*e~(-a)*gamma(m + 3, bxx) - 1/2%(-bxx)~(-m - 3
)*¥x~(m + 3)*e"a*gamma(m + 3, -bx*x)

Fricas [A] time = 1.89764, size = 259, normalized size = 4.39

_cosh ((m+2)log(b) + a)T (m + 3, bx) — cosh ((m + 2) log (-b) —a) T (m + 3, —bx) + T (m + 3, —bx) sinh ((m + 2) I
2b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(2+m)*cosh(b*x+a),x, algorithm="fricas")

[Out] -1/2%(cosh((m + 2)*log(b) + a)*gamma(m + 3, b*x) - cosh((m + 2)*log(-b) - a
)*gamma(m + 3, -b*x) + gamma(m + 3, -b*x)*sinh((m + 2)*log(-b) - a) - gamma
(m + 3, b*x)*sinh((m + 2)*log(b) + a))/b

Sympy [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: TypeError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(2+m)*cosh(b*x+a),x)

[Out] Exception raised: TypeError
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Giac [F] time = 0., size = 0, normalized size = 0.

f x"*2 cosh (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(2+m)*cosh(b*x+a),x, algorithm="giac")

[Out] integrate(x~(m + 2)*cosh(b*x + a), x)
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3.83 f x*" cosh(a + bx) dx

Optimal. Leaf size=59

e’x™(—=bx)"™Gamma(m + 2,-bx) e x™(bx)"™Gamma(m + 2, bx)
2b? 2b?

[Out] -(E"a*x"m*Gamma[2 + m, -(b*x)])/(2*b"2x(-(b*x)) " m) - (x"m*Gamma[2 + m, b*xx]
)/ (2¥b~2+E”a* (b*x) “m)

Rubi [A] time = 0.0711949, antiderivative size = 59, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 3, number of rules used = 2, integrand size = 12, e e =

0.167, Rules used = {3307, 2181}

integrand size

e"x™(~bx) " Gamma(m + 2,-bx) e %x"(bx)""Gamma(m + 2, bx)
2b? 22

Antiderivative was successfully verified.

[In] Int[x~(1 + m)*Coshl[a + b*x],x]

[Out] -(E"a*x"m*Gamma[2 + m, -(b*x)])/(2*b"2x(-(b*x)) " m) - (x"m*Gamma[2 + m, b*xx]
)/ (2¥b~2+E”a* (b*x) “m)

Rule 3307

Int[((c_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) " m/(E"(I*k*Pi)*E~(I*x(e + f*x))), x], x] - Dist[
I/2, Int[(c + d*x) m*xE~(Ixk*Pi)*E~(I*(e + f*x)), x], x] /; FreeQl{c, d, e,
f, m}, x] &% IntegerQ[2xk]

Rule 2181

Int [(F_)~((g_.)*((e_.) + (£_.)*(x_)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]

:> -Simp [(F~(gx(e - (c*f)/d))*(c + d*x) FracPart[m]*Gamma[m + 1, (-((f*xg*Lo
glF1)/d))*(c + d*x)])/(d*(-((f*gxLog[F])/d))~(IntPart[m] + 1)*(-((f*g*Log[F
1*x(c + d*x))/d)) FracPart[m]), x] /; FreeQ[{F, c, d, e, f, g, m}, x] & !'I
ntegerQ[m]

Rubi steps

f KM cosh(a + bx) dx = % f pmitia+ibx) (14m gy 4 % f pilia+ibx) y Lm g

e (=bx)™I(2 +m,—bx) e "x™(bx)""I'(2 + m, bx)
B 2b2 202

Mathematica [A] time = 0.0320544, size = 54, normalized size = 0.92

_e”xm(—bx)‘mGamma(m + 2,-bx) + e7"x™(bx) " Gamma(m + 2, bx)
2b?

Antiderivative was successfully verified.

[In] Integratel[x~(1 + m)*Cosh[a + b*x],x]
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[Out] -((ETa*x"m*Gammal[2 + m, -(b*x)])/(-(b*x))"m + (x"m*Gammal[2 + m, bx*x])/(E~ax*
(b*x)"m))/(2*¥b~2)

Maple [C] time = 0.048, size = 73, normalized size = 1.2

1 m x*b> bx®™Msinh(@) . 3 m 35 m
;= ; + 1+ = = -+ =
2 2° 4 3+m 2 2722 2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(1+m)*cosh(b*x+a),x)

[Out] 1/(2+m)*x~(2+m)*hypergeom([1+1/2*m], [1/2,2+1/2*m] ,1/4%x"2%b~2)*cosh(a)+b/ (3
+m) *x~ (3+m) *hypergeom( [3/2+1/2*m] , [3/2,5/2+1/2*m] ,1/4%x"2xb~2) *sinh (a)

Maxima [A] time = 1.15272, size = 74, normalized size = 1.25

1 1 e
-5 () M2 m+26(-OT (11 + 2, bx) — 5 (=b0) M2 m+268T (17 + 2, —bx)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(1+m)*cosh(b*x+a),x, algorithm="maxima"

[Out] -1/2%(b*x)~(-m - 2)*x"(m + 2)*e”(-a)*gamma(m + 2, bxx) - 1/2%(-bxx)~(-m - 2
)*¥x~(m + 2)*e"a*xgamma(m + 2, -b*x)

Fricas [A] time = 1.7484, size = 259, normalized size = 4.39

_cosh (m+1)log(b) +a)T (m + 2,bx) — cosh ((m + 1) log (=b) —a) T (m + 2, =bx) + T (m + 2, —bx) sinh ((m + 1) log (
2b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(1+m)*cosh(b*x+a),x, algorithm="fricas")

[Out] -1/2%(cosh((m + 1)*log(b) + a)*gamma(m + 2, b*x) - cosh((m + 1)*log(-b) - a
)*gamma(m + 2, -b*x) + gamma(m + 2, -b*x)*sinh((m + 1)*log(-b) - a) - gamma
(m + 2, b*x)*sinh((m + 1)*log(b) + a))/b

Sympy [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: TypeError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(1+m)*cosh(b*x+a),x)

[Out] Exception raised: TypeError
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Giac [F] time = 0., size = 0, normalized size = 0.

fxm“ cosh (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(1+m)*cosh(b*x+a),x, algorithm="giac")

[Out] integrate(x~(m + 1)*cosh(b*x + a), x)
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3.84 f x™ cosh(a + bx) dx

Optimal. Leaf size=59

e’x™(-bx)"Gamma(m + 1, -bx) e *x"(bx)""Gamma(m + 1, bx)
2b 2b

[Out] (E"a*x"m*Gammal[l + m, -(b*x)])/(2%b*x(-(b*x)) " m) - (x"m*Gammal[l + m, b*x])/(
2xb*xE~a* (b*x) “m)

Rubi [A] time = 0.0687868, antiderivative size = 59, normalized size of antiderivative =

. . b f rul
1., number of steps used = 3, number of rules used = 2, integrand size = 10, e e -

0.2, Rules used = {3307, 2181}

integrand size

e’x™(-bx)"Gamma(m + 1, —bx) _ e x™(bx) " Gamma(m + 1, bx)
2b 2b

Antiderivative was successfully verified.

[In] Int[x"m*Cosh[a + b*x],x]

[Out] (E"a*x"m*Gamma[l + m, —-(b*x)])/(2%bx(-(b*x))"m) - (x"m*Gamma[l + m, b*xx])/(
2xb*xE~a* (b*x) “m)

Rule 3307

Int[((c_.) + (@_)*(x_))"(m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x)"m/(E-(I*k*Pi)*E~(I*(e + f*x))), x], x] - Distl[
I/2, Int[(c + d*x) m*E~(I*k*Pi)*E~(Ix(e + f*x)), x], x] /; FreeQl{c, d, e,
f, m}, x] &% IntegerQ[2xk]

Rule 2181

Int[(F_)~((g_.)*((e_.) + (£_)*(x_)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]

:> -Simp[(F~(gx(e - (c*xf)/d))*(c + d*x) FracPart[m]*Gamma[m + 1, (-((f*g*Lo
glF1)/d))*(c + dxx)]1)/(d*(-((f*gxLog[F])/d))~ (IntPart[m] + 1)*(-((f*g*Log[F
1x(c + d*x))/d)) “FracPart[m]), x] /; FreeQ[{F, c, d, e, f, g, m}, x] && !'I
ntegerQ[m]

Rubi steps

1 L 1 Lo
f x™ cosh(a + bx) dx = 5 f e ilia+ibx) ym gy 4 5 f piliatibx) ym gy

_etx"(=bx)™"T(1 +m,—bx) e "x"(bx)™I'(1 +m,bx)
B 2b 2b

Mathematica [A] time = 0.0177996, size = 54, normalized size = 0.92

e~x™ (¢2*(~bx)"Gamma(m + 1,—bx) - (bx) ™ Gamma(m + 1, bx))
2b

Antiderivative was successfully verified.

[In] Integrate[x"m*Cosh[a + b*x],x]
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[Out] (x"m*x((E~(2*%a)*Gammal[l + m, -(b*x)])/(-(b*x))"m - Gamma[l + m, b*x]/(b*x) m
))/ (2*¥b*E~a)

Maple [C] time = 0.039, size = 73, normalized size = 1.2

xM"mcosh(a) . 1

m x?b?  bx**"sinh (a)
Fo(z+ = +
1+m “227 27

4 2+m

13 m
Ry
272 2
Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"m*cosh(b*x+a),x)

[Out] 1/(1+m)*x"(1+m)*hypergeom([1/2+1/2*m], [1/2,3/2+1/2*m],1/4*x"2xb~2)*cosh(a)+
b/ (2+m) *x~ (2+m) *hypergeom( [1+1/2*m] , [3/2,2+1/2*m] ,1/4%x"2xb~2) *sinh(a)

Maxima [A] time = 1.15347, size = 74, normalized size = 1.25

1 1
- (bx)™™ L xm+1eCOT (m + 1, bx) — 5 (=bx) "™ x0T (1 + 1, —b)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x"m*cosh(b*x+a),x, algorithm="maxima"

[Out] -1/2%(b*x)~(-m - 1)*x"(m + 1)*e”(-a)*gamma(m + 1, b*x) - 1/2%(-b*x)~(-m - 1
)*xx~(m + 1)*e"a*gamma(m + 1, -bxx)

Fricas [A] time = 1.92761, size = 227, normalized size = 3.85

_Cosh (mlog(b) + a)T (m +1,bx) — cosh (mlog (-b) —a)T (m +1,-bx) + T (m +1,—bx) sinh (mlog (-b) —a) — T (s
2b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x"m*cosh(b*x+a),x, algorithm="fricas")

[Out] -1/2%(cosh(m*log(b) + a)*gamma(m + 1, b*x) - cosh(m*log(-b) - a)*gamma(m +
1, -bxx) + gamma(m + 1, -b*x)*sinh(m*log(-b) - a) - gamma(m + 1, b*x)*sinh(
m*log(b) + a))/b

Sympy [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: TypeError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**m*cosh(b*x+a),x)

[Out] Exception raised: TypeError
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Giac [F] time = 0., size = 0, normalized size = 0.

f x™ cosh (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x“m*cosh(b*x+a),x, algorithm="giac")

[Out] integrate(x"m*cosh(b*x + a), x)
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3.85 f x " cosh(a + bx) dx
Optimal. Leaf size=49
1 _ 1 _ _
—Ee”xm(—bx) "Gammal(m, —bx) — Ee Tx™(bx)""Gamma(m, bx)

[Out] -(E"a*x"m*Gamma[m, -(b*x)])/(2%(-(b*x))"m) - (x"m*Gamma[m, b*x])/(2*xE~ax*(bx*
x)"m)

Rubi [A] time = 0.0690003, antiderivative size = 49, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 3, number of rules used = 2, integrand size = 12, e e =

0.167, Rules used = {3307, 2181}

integrand size

1 1
—Ee”xm(—bx)‘mGamma(m, —bx) - Ee‘“xm(bx)‘mGamma(m, bx)

Antiderivative was successfully verified.

[In] Int[x"(-1 + m)*Cosh[a + b*x],x]

[Out] -(E"a*x"m*Gamma[m, -(b*x)])/(2%(-(b*x))"m) - (x"m*xGamma[m, b*x])/(2*xE~ax*x(bx*
x)"m)

Rule 3307

Int[((c_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) " m/(E"(I*k*Pi)*E~(I*x(e + f*x))), x], x] - Dist[
I/2, Int[(c + d*x) m*xE~(Ixk*Pi)*E~(I*(e + f*x)), x], x] /; FreeQl{c, d, e,
f, m}, x] &% IntegerQ[2xk]

Rule 2181

Int [(F_)~((g_.)*((e_.) + (£_.)*(x_)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]

:> -Simp [(F~(gx(e - (c*f)/d))*(c + d*x) FracPart[m]*Gamma[m + 1, (-((f*xg*Lo
glF1)/d))*(c + d*x)])/(d*(-((f*gxLog[F])/d))~(IntPart[m] + 1)*(-((f*g*Log[F
1*x(c + d*x))/d)) FracPart[m]), x] /; FreeQ[{F, c, d, e, f, g, m}, x] & !'I
ntegerQ[m]

Rubi steps

f x4 cosh(a + bx) dx = % f pmiliatibx) y—1+m g o % f pllia+ibx) y~1+m g

1 1
= —Ee”xm(—bx)‘ml“(m, —bx) — Ee‘”x’”(bx)‘ml“(m, bx)

Mathematica [A] time = 0.0198166, size = 49, normalized size = 1.

1 1
—Ee“x”‘(—bx)‘mGamma(m, —bx) — Ee‘“x’”(bx)‘mGamma(m, bx)

Antiderivative was successfully verified.

[In] Integrate[x” (-1 + m)*Cosh[a + b*x],x]
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[Out] -(E~a*x m*Gamma[m, -(b*x)])/(2%(-(b*x))"m) - (x"m*Gamma[m, b*x])/(2*E~a* (b
x)"m)

Maple [C] time = 0.046, size = 67, normalized size = 1.4

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(-1+m)*cosh(b*x+a),x)

[Out] 1/m*x"mxhypergeom([1/2*m], [1/2,1+1/2*m],1/4%x"2*%b~2)*cosh(a)+b/(1+m)*x~(1+m
) *hypergeom([1/2+1/2*m] , [3/2,3/2+1/2*m] ,1/4%x~2%b"2) *sinh(a)

Maxima [A] time = 1.17037, size = 58, normalized size = 1.18

x"eCDT (m,bx)  x™e T (m, —bx)
2 (bx)" 2 (=bx)"

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1+m)*cosh(b*x+a),x, algorithm="maxima"

[Out] -1/2%x"mx*e” (-a)*gamma(m, b*x)/(b*x)"m - 1/2*x"m*e”a*gamma(m, -b*x)/(-b*x) m

Fricas [A] time = 1.97397, size = 238, normalized size = 4.86

_cosh ((m -1)log (b) + a) T (m, bx) — cosh ((m —1)log (-=b) — a) T (m,—bx) + I (m, —bx) sinh ((m —1)log (-b) —a) - T
2b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1+m)*cosh(b*x+a),x, algorithm="fricas")

[Out] -1/2%(cosh((m - 1)*log(b) + a)*gamma(m, b*x) - cosh((m - 1)*log(-b) - a)*ga
mma (m, -b*x) + gamma(m, -b*x)*sinh((m - 1)*log(-b) - a) - gamma(m, b*x)*sin
h((m - 1)*log(b) + a))/b

Sympy [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: TypeError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(-1+m)*cosh(b*x+a),x)

[Out] Exception raised: TypeError
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Giac [F] time = 0., size = 0, normalized size = 0.

f x"™ 1 cosh (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1+m)*cosh(b*x+a),x, algorithm="giac")

[Out] integrate(x~(m - 1)*cosh(b*x + a), x)
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3.86 f x~2*" cosh(a + bx) dx

Optimal. Leaf size=55

1 1
Ee”bxm(—bx)‘mGamma(m -1,-bx) - Ee‘”bxm(bx)‘m Gamma(m -1, bx)

[Out] (b*E"a*x " m*Gamma[-1 + m, —-(b*x)])/(2*x(-(b*x)) " m) - (b*x"m*Gamma[-1 + m, b*x
1)/ (2%E~a* (b*x) "m)

Rubi [A] time = 0.0691807, antiderivative size = 55, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 3, number of rules used = 2, integrand size = 12, o=

0.167, Rules used = {3307, 2181}

integrand size

1 1
Ee“bxm(—bx)‘mGamma(m -1,-bx) - Ee‘”bxm(bx)‘mGamma(m -1, bx)

Antiderivative was successfully verified.

[In] Int[x"(-2 + m)*Cosh[a + b*x],x]

[Out] (b*E"a*x"m*Gamma[-1 + m, —-(b*x)])/(2*x(-(b*x)) " m) - (b*x"m*Gamma[-1 + m, b*x
1)/ (2%E~a* (b*x) “m)

Rule 3307

Int[((c_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) " m/(E"(I*k*Pi)*E~(I*x(e + f*x))), x], x] - Dist[
I/2, Int[(c + d*x) m*xE~(Ixk*Pi)*E~(I*(e + f*x)), x], x] /; FreeQl{c, d, e,
f, m}, x] &% IntegerQ[2xk]

Rule 2181

Int [(F_)~((g_.)*((e_.) + (£_.)*(x_)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]

:> -Simp [(F~(gx(e - (c*f)/d))*(c + d*x) FracPart[m]*Gamma[m + 1, (-((fxg*Lo
glF1)/d))*(c + d*x)])/(d*(-((f*gxLog[F])/d))~(IntPart[m] + 1)*(-((f*g*Log[F
1*x(c + d*x))/d)) FracPart[m]), x] /; FreeQ[{F, c, d, e, f, g, m}, x] & !'I
ntegerQ[m]

Rubi steps

f X241 cosh(a + bx) dx = % f pmiliatibx) y=24m gy % f pilia+ibx) -2+m g

1 1
= Ebe”xm(—bx)‘mf(—l + m, —bx) — Ebe‘“xm(bx)‘mf(—l + m, bx)

Mathematica [A] time = 0.0186507, size = 52, normalized size = 0.95

1
Ee‘”bxm (ez‘l(—bx)‘mGamma(m —1,-bx) — (bx)™Gamma(m — 1, bx))

Antiderivative was successfully verified.

[In] Integrate[x~(-2 + m)*Cosh[a + b*x],x]
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[Out] (b*x"m*x((E~(2*%a)*Gamma[-1 + m, -(b*x)])/(-(b*x))"m - Gamma[-1 + m, bx*xx]/(bx*
x)"m))/(2*xE~a)

Maple [C] time = 0.055, size = 67, normalized size = 1.2

m x%°b*>_  bx™sinh (a) x%b?
ks ER

27 4

m 3 m
F Y _/1 + =
1Fa(55 51+ 5
Verification of antiderivative is not currently implemented for this CAS.
[In] int(x~(-2+m)*cosh(b*x+a),x)

[Out] 1/(-1+m)*x~(-1+m)*hypergeom([-1/2+1/2*m], [1/2,1/2+1/2*m] ,1/4*x"2%b~2) *cosh(
a)+b/m*x"mxhypergeom([1/2*m] , [3/2,1+1/2*m] ,1/4*x"2*b~2) *sinh(a)

Maxima [A] time = 1.15493, size = 74, normalized size = 1.35

1 _ 1 -
-5 (bx)™" xm=1eT (m -1, by) — 5 (=bx) "™ ym=1e8T (1 — 1, —bx)
Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(x~(-2+m)*cosh(b*x+a),x, algorithm="maxima"

[Out] -1/2%(b*x)”"(-m + D)*x"(m - 1)*e”(-a)*gamma(m - 1, b*x) - 1/2%(-b*x)"(-m + 1

)*¥x7(m - 1)*e"a*gamma(m - 1, -b*x)

Fricas [A] time = 1.84898, size = 259, normalized size = 4.71

_Cosh ((m—-2)log(b) + a)T (m —1,bx) — cosh ((m —2)log (-=b) —a)T (m —1,-bx) + T (m — 1, —bx) sinh ((m — 2) lo;
2b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-2+m)*cosh(b*x+a),x, algorithm="fricas")

[Out] -1/2%(cosh((m - 2)*log(b) + a)*gamma(m - 1, b*x) - cosh((m - 2)*log(-b) - a
)*gamma(m - 1, -b*x) + gamma(m - 1, -b*x)*sinh((m - 2)*log(-b) - a) - gamma
(m - 1, b*x)*sinh((m - 2)*log(b) + a))/b

Sympy [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: TypeError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(-2+m)*cosh(b*x+a),x)

[Out] Exception raised: TypeError
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Giac [F] time = 0., size = 0, normalized size = 0.

f x"2 cosh (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-2+m)*cosh(b*x+a),x, algorithm="giac")

[Out] integrate(x~(m - 2)*cosh(b*x + a), x)
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3.87 f x73+" cosh(a + bx) dx

Optimal. Leaf size=59
1., _ 1 .5 _
——e"b*x™(—bx)"™Gamma(m — 2, —bx) — Ee Th*x™(bx) " Gamma(m — 2, bx)

[Out] -(b"2*«E"a*x " m*xGamma[-2 + m, —(b*x)])/(2*x(-(b*x)) " m) - (b"2*x"m*Gamma[-2 + m
, bxx])/(2¢E"a*x (b*x) "m)

Rubi [A] time = 0.0704377, antiderivative size = 59, normalized size of antiderivative =
19 number of rules

1., number of steps used = 3, number of rules used = 2, integrand size =

0.167, Rules used = {3307, 2181}

integrand size

1 1
—Ee”bzx’”(—bx)‘mGamma(m -2,-bx) - Ee‘“bzxm(bx)‘mGamma(m - 2,bx)

Antiderivative was successfully verified.

[In] Int[x~(-3 + m)*Cosh[a + b*x],x]

[Out] -(b"2*«E"a*x " m*xGamma[-2 + m, —(b*x)])/(2*x(-(b*x))"m) - (b"2*x"m*Gamma[-2 + m
, b*x])/(2*E~a* (b*x) "m)

Rule 3307

Int[((c_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) " m/(E"(I*k*Pi)*E~(I*x(e + f*x))), x], x] - Dist[
I/2, Int[(c + d*x) m*xE~(Ixk*Pi)*E~(I*(e + f*x)), x], x] /; FreeQl{c, d, e,
f, m}, x] &% IntegerQ[2xk]

Rule 2181

Int [(F_)~((g_.)*((e_.) + (£_.)*(x_)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]

:> -Simp [(F~(gx(e - (c*f)/d))*(c + d*x) FracPart[m]*Gamma[m + 1, (-((f*xg*Lo
glF1)/d))*(c + d*x)])/(d*(-((f*gxLog[F])/d))~(IntPart[m] + 1)*(-((f*g*Log[F
1*x(c + d*x))/d)) FracPart[m]), x] /; FreeQ[{F, c, d, e, f, g, m}, x] & !'I
ntegerQ[m]

Rubi steps

f X3+ cosh(a + bx) dx = % f piliatibx) ~34m gy % f pilia+ibx) =3+m gy

1 1
= —Ebze”xm(—bx)‘ml“(—Z +m, —bx) — Ebze‘”xm(bx)"”l“(—Z + m, bx)

Mathematica [A] time = 0.0221103, size = 55, normalized size = 0.93

1
Ee‘”bzx’” (—ez“(—bx)‘mGamma(m —2,-bx) = (bx)""Gamma(m - 2, bx))

Antiderivative was successfully verified.

[In] Integrate[x~ (-3 + m)*Cosh[a + b*x],x]
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[Out] (b72*x"m*x(-((E~(2*a)*Gamma[-2 + m, —-(b*x)])/(-(b*x))"m) - Gamma[-2 + m, b*x
1/ (bxx)"m))/(2*xE~a)

Maple [C] time = 0.032, size = 71, normalized size = 1.2

x~2*" cosh (a)

x?b?>  bx*"sinh (a) P 1 m
-24+m 2

F,(-1
(=1 + 1 Ttm

N3

.1m.
1212/

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(-3+m)*cosh(b*x+a),x)

[Out] 1/(-2+m)*x~(-2+m)*hypergeom([-1+1/2*m], [1/2,1/2*m],1/4*x"2*%b~2)*cosh(a)+b/(
-1+m) *x~ (-1+m) *hypergeom( [-1/2+1/2*m] , [3/2,1/2+1/2*m] ,1/4*x~2%b~2) *sinh(a)

Maxima [A] time = 1.16083, size = 74, normalized size = 1.25
1 M2 e (= 1 —m+2 -2
5 (bx) x"=2eC0T (m - 2, bx) — 5 (=bx) X" el (m — 2, —bx)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-3+m)*cosh(b*x+a),x, algorithm="maxima"

[Out] -1/2%(b*x)~(-m + 2)*x~(m - 2)*e”(-a)*gamma(m - 2, bxx) - 1/2%(-bxx)~(-m + 2
)*¥x7(m - 2)*e"a*gamma(m - 2, -b*x)

Fricas [A] time = 1.89121, size = 259, normalized size = 4.39

_Cosh ((m—3)log(b) + a)T (m —2,bx) — cosh ((m —3)log (-b) —a) T (m — 2,-bx) + I' (m — 2, —bx) sinh ((m — 3) log (-
2b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-3+m)*cosh(b*x+a),x, algorithm="fricas")

[Out] -1/2%(cosh((m - 3)*log(b) + a)*gamma(m - 2, b*x) - cosh((m - 3)*log(-b) - a
)*gamma(m - 2, -b*x) + gamma(m - 2, -b*x)*sinh((m - 3)*log(-b) - a) - gamma
(m - 2, b*x)*sinh((m - 3)*log(b) + a))/b

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(-3+m)*cosh(b*x+a),x)

[Out] Timed out
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Giac [F] time = 0., size = 0, normalized size = 0.

f x"=3 cosh (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-3+m)*cosh(b*x+a),x, algorithm="giac")

[Out] integrate(x~(m - 3)*cosh(b*x + a), x)
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3.88  [x®*"cosh’(a + bx)dx

Optimal. Leaf size=86

2727 m=6xM(—px) " Gamma(m + 4, —2bx) =227 Ox"(bx) " Gamma(m + 4, 2bx) s x4
7 7 2m+4)

[Out] x(4 + m)/(2%¥(4 + m)) - (27(-6 - m)*E~(2*%a)*x m*Gamma [4 + m, —-2*xb*x])/(b~4x*
(-(*x))™m) - (27(-6 - m)*x"m*Gamma[4 + m, 2%b*xx])/(b~4*xE~(2*a)* (b*x) "m)

Rubi [A] time = 0.150147, antiderivative size = 86, normalized size of antiderivative
14 number of rules
b

1., number of steps used = 5, number of rules used = 3, integrand size =
0.214, Rules used = {3312, 3307, 2181}
2727 m=6xM(_px) " Gamma(m + 4, —2bx)  e~227""Ox"(bx) " Gamma(m + 4, 2bx) s x4
b* b* 2(m + 4)

integrand size

Antiderivative was successfully verified.

[In] Int[x~(3 + m)*Coshl[a + b*x]~2,x]

[Out] x~(4 + m)/(2%x(4 + m)) - (27(-6 - m)*E~(2%a)*x"m*xGamma[4 + m, -2%b*xx])/ (b 4x
(-(b*x))"m) - (27(-6 - m)*x"m*Gamma[4 + m, 2xbxx])/(b~4*E~(2*a)*(b*x) m)

Rule 3312

Int[((c_.) + (d_.)*(x_)) " (m_)*sinl[(e_.) + (f_.)*(x_)]"(n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sin[e + f*x]°n, x], x] /; FreeQ[{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]1))

Rule 3307

Int[((c_.) + (d_)*(x_)) " (m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) "m/(E"(Ixk*Pi)*E~(I*(e + f*x))), x], x] — Distl[
I/2, Int[(c + d*x) m*xE~(Ixk*Pi)*E~(I*(e + f*x)), x], x] /; FreeQl{c, d, e,
f, m}, x] &% IntegerQ[2xk]

Rule 2181

Int[(F_)~((g_.)*((e_.) + (£_.)*(x_)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]
:> -Simp [(F~(gx(e - (c*f)/d))*(c + d*x) FracPart[m]*Gamma[m + 1, (-((f*xg*Lo
glF1)/d))*(c + d*x)])/(d*(-((f*g*Log[F])/d)) "~ (IntPart[m] + 1)*(-((f*g*Log[F
1*(c + dx*x))/d)) FracPart[m]), x] /; FreeQ[{F, c, d, e, f, g, m}, x] & !'I
ntegerQ[m]

Rubi steps

3+m

1
f x3Hm coshz(a + bx)dx = f (x 5 + §x3+m cosh(2a + be)) dx

x4+m

" 2(4+m)

4+m

1
*5 f x3*™ cosh(2a + 2bx) dx

X 1 oo 1 i o
— + = e—1(2111+21bx)x3+m dx + = fel(21a+21bx)x3+m dx
24+m) 4 f 4

3 xHm 267 me20x M (—px) T (4 + m, —2bx)  270Me=2ax™ (bx)"T'(4 + m, 2bx)
~ 2(4+m) bt b4
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Mathematica [A] time = 0.105598, size = 79, normalized size = 0.92

1 [ €27"(=bx)™Gamma(m + 4,-2bx) e 227" (bx) " Gamma(m + 4, 2bx) . 32x4
61 iz iz m+ 4

Antiderivative was successfully verified.

[In] Integrate[x~(3 + m)*Cosh[a + b*x]~2,x]

[Out] (x"m*x((32*x74)/(4 + m) - (E"(2%a)*Gamma[4 + m, -2*xbx*x])/(2"m*xb~4x*(-(b*x)) m
) - Gammal[4 + m, 2*xb*x]/(2 m¥b ~4*xE~(2*a)*(b*x) m))) /64

Maple [F] time = 0.048, size = 0, normalized size = 0.

f 23+ (cosh (bx + a))? dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(3+m)*cosh(b*x+a)~2,x)

[Out] int(x~(3+m)*cosh(b*x+a)~2,x)

Maxima [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: ValueError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(3+m)*cosh(b*x+a)~2,x, algorithm="maxima"

[Out] Exception raised: ValueError

Fricas [A] time = 1.87783, size = 425, normalized size = 4.94
4 bx cosh ((m + 3) log (x)) — (m + 4) cosh ((m + 3)log (2b) + 2a) T (m + 4,2 bx) + (m + 4) cosh ((m + 3) log (-2 b) -

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(3+m)*cosh(b*x+a)~2,x, algorithm="fricas")

[Out] 1/8%(4*bxx*cosh((m + 3)*log(x)) - (m + 4)*cosh((m + 3)*log(2%b) + 2%a)*gamm
a(m + 4, 2xb*x) + (m + 4)*cosh((m + 3)*log(-2%b) - 2%a)*gamma(m + 4, -2*b*x
) + (m + 4)*gamma(m + 4, 2%b*x)*sinh((m + 3)*log(2*b) + 2*a) - (m + 4)*gamm
a(m + 4, -2*%bxx)*sinh((m + 3)*log(-2xb) - 2*a) + 4xbxx*sinh((m + 3)*log(x))

)/ (bxm + 4%D)

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(3+m)*cosh(b*x+a)**2,x)

[Out] Timed out

Giac [F] time = 0., size = 0, normalized size = 0.

f X3 cosh (bx + a)? dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(3+m)*cosh(b*x+a)~2,x, algorithm="giac")

[Out] integrate(x~(m + 3)*cosh(bxx + a)~2, x)
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3.89  [a®*"cosh’(a + bx)dx

Optimal. Leaf size=85

27273y (—px) " Gamma(m + 3, -2bx) 7227 Sx"(bx) " Gamma(m + 3, 2bx) s xM*3
2 2 2(m +3)

[Out] x~(3 + m)/(2%(3 + m)) + (27(-5 - m)*E~(2%a)*x " m*Gamma[3 + m, -2*b*x])/(b~3x
(-(b*x))"m) - (27(-5 - m)*x"m*Gamma[3 + m, 2xbxx])/(b~3*E~(2*a)*(b*x) m)

Rubi [A] time = 0.133411, antiderivative size = 85, normalized size of antiderivative =
14 number of rules
)

1., number of steps used = 5, number of rules used = 3, integrand size =
0.214, Rules used = {3312, 3307, 2181}
2127 M=5xM(—px)"Gamma(m + 3, -2bx)  e~227"Ox™(bx) " Gamma(m + 3, 2bx) . x"+3
b3 b3 2(m + 3)

integrand size

Antiderivative was successfully verified.

[In] Int[x~(2 + m)*Coshl[a + b*x]~2,x]

[Out] x(3 + m)/(2%(3 + m)) + (27(-5 - m)*E~(2*a)*x"m*Gamma [3 + m, —-2*bxx])/(b~3*
(-(b*x))™m) - (27(-5 - m)*x " m*Gamma[3 + m, 2*b*x])/(b~3*E~(2*a)*(b*x) "m)

Rule 3312

Int[((c_.) + (d_)*(x_)) " (m )*sin[(e_.) + (f_.)*(x )1 (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sin[e + f*x]°n, x], x] /; FreeQ[{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( !'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]1))

Rule 3307

Int[((c_.) + (d_)*(x_)) " (m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) "m/(E-(I*k*Pi)*E~(Ix(e + f*x))), x], x] - Dist[
1/2, Int[(c + d*x) m*E~(Ixk*Pi)*E~(I*(e + f*x)), x], x] /; FreeQ[{c, d, e,
f, m}, x] && IntegerQ[2xk]

Rule 2181

Int[(F_)~((g_.)*((e_.) + (£_D*(x_)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]
:> -Simp[(F~(g*x(e - (c*xf)/d))*(c + d*x) FracPart[m]*Gamma[m + 1, (-((f*g*Lo
glF1)/d))*(c + d*x)])/(d*(-((f*gxLog[F])/d)) " (IntPart[m] + 1)*(-((f*g*LoglF
Ix(c + d*x))/d)) "FracPart[m]), x] /; FreeQ[{F, c, d, e, f, g, m}, x] && !'I
ntegerQ [m]

Rubi steps

2+m 1
f X2+ cosh?(a + bx) dx = f (x ot Exz“" cosh(2a + be)) dx

x3+m

~ 2B +m)

3+m

1
*5 f x> cosh(2a + 2bx) dx

X 1 oo 1 o
— + = —i(2ia+2ibx) ,2+m dx + = f i(2ia+2ibx) ,2+m d
2G+m) 4 f ¢ vomrg)e o

3 K3t N 27020y M (—px) (3 + m, —2bx) 27> Me~2Ax™(bx)"T'(3 + m, 2bx)
~2(3+m) b3 13
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Mathematica [A] time = 0.0951888, size = 78, normalized size = 0.92

1 (€227"(=bx)™Gamma(m + 3,-2bx) e 227" (bx) " Gamma(m + 3, 2bx) s 16x3
32" 2 2 m+3

Antiderivative was successfully verified.

[In] Integrate[x~(2 + m)*Cosh[a + b*x]~2,x]

[Out] (x"m*x((16*x"3)/(3 + m) + (E~(2*%a)*Gamma[3 + m, -2*b*x])/ (2 m*b~3%(-(b*x)) ™m
) - Gammal[3 + m, 2%b*xx]/(2 m*b~3*E~(2*a)*(b*x) m)))/32

Maple [F] time = 0.052, size = 0, normalized size = 0.

fﬁm@%MM+mfw

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(2+m)*cosh(b*x+a) 2,x)

[Out] int(x~(2+m)*cosh(b*x+a)~2,x)

Maxima [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: ValueError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(2+m)*cosh(b*x+a)~2,x, algorithm="maxima"

[Out] Exception raised: ValueError

Fricas [A] time = 1.80286, size = 425, normalized size = 5.

4 bx cosh ((m + 2) log (x)) — (m + 3) cosh ((m + 2)log (2b) + 2a) T (m + 3,2 bx) + (m + 3) cosh ((m + 2) log (-2b) — 2«

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(2+m)*cosh(b*x+a)~2,x, algorithm="fricas")

[Out] 1/8%(4*bxx*cosh((m + 2)*log(x)) - (m + 3)*cosh((m + 2)*xlog(2%b) + 2*a)*gamm
a(m + 3, 2xb*x) + (m + 3)*cosh((m + 2)*log(-2%b) - 2%a)*gamma(m + 3, -2*b*x

) + (m + 3)*gamma(m + 3, 2%b*x)*sinh((m + 2)*log(2*b) + 2*a) - (m + 3)*gamm

a(m + 3, -2*%bxx)*sinh((m + 2)*log(-2xb) - 2*a) + 4xbxx*sinh((m + 2)*log(x))

)/ (b*m + 3*Db)

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(2+m)*cosh(b*x+a)**2,x)

[Out] Timed out

Giac [F] time = 0., size = 0, normalized size = 0.

f X2 cosh (bx + a)? dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(2+m)*cosh(b*x+a)~2,x, algorithm="giac")

[Out] integrate(x~(m + 2)*cosh(bxx + a)~2, x)



348

3.90 [ cosh®(a + bx)dx

Optimal. Leaf size=86

27274y (—px) " Gamma(m + 2, -2bx)  e~227"4x"(bx) " Gamma(m + 2, 2bx) s xM+2
P P 2m+2)

[Out] x~(2 + m)/(2%x(2 + m)) - (27(-4 - m)*E~(2%a)*x"m*xGamma[2 + m, -2*b*xx])/(b~2x%
(-(*x))™m) - (27(-4 - m)*x"m*Gamma[2 + m, 2%b*xx])/(b~2*xE”~(2*a)* (b*x) "m)

Rubi [A] time = 0.133434, antiderivative size = 86, normalized size of antiderivative
14 number of rules
)

1., number of steps used = 5, number of rules used = 3, integrand size =
0.214, Rules used = {3312, 3307, 2181}
20 M4 (_px) " Gamma(m + 2, -2bx) e 227" 4y (bx) " Gamma(m + 2, 2bx) . x+2
b? b? 2(m +2)

integrand size

Antiderivative was successfully verified.

[In] Int[x~(1 + m)*Coshl[a + b*x]"2,x]

[Out] x~(2 + m)/(2%(2 + m)) - (27(-4 - m)*E~(2*%a)*x"m*Gamma [2 + m, —-2*xbxx])/(b~2x*
(-(b*x))™m) - (27(-4 - m)*x"m*Gamma[2 + m, 2*b*x])/(b~2*E” (2*a)*(b*x) "m)

Rule 3312

Int[((c_.) + (d_)*(x_)) " (m_)*sin[(e_.) + (f_)*(x_)]1"(n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sin[e + f*x]°n, x], x] /; FreeQ[{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]1))

Rule 3307

Int[((c_.) + (d_)*(x_)) " (m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) "m/(E"(I*k*Pi)*E~(Ix(e + f*x))), x], x] - Distl[
I1/2, Int[(c + d*xx) m*xE~(Ixk*Pi)*E~(I*(e + f*x)), x], x] /; FreeQl{c, d, e,
f, m}, x] && IntegerQ[2xk]

Rule 2181

Int[(F_)~((g_.)*((e_.) + (£_.)*(x_)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]
:> -Simp [(F~(gx(e - (c*f)/d))*(c + d*x) FracPart[m]*Gamma[m + 1, (-((f*g*Lo
glF1)/d))*(c + d*x)]1)/(dx(-((f*gxLog[F])/d))~ (IntPart[m] + 1)*(-((fxg*Log[F
Ix(c + d*x))/d)) "FracPart[m]), x] /; FreeQ[{F, c, d, e, f, g, m}, x] && !'I
ntegerQ[m]

Rubi steps

1+m 1
fx“m cosh?(a + bx) dx = f(x o+ Eme cosh(2a + 2bx)) dx

x2+m

" 22+ m)

2+m

1
*5 f x1*™ cosh(2a + 2bx) dx

x 1 oo 1 i o
— + = e—1(2111+21bx)x1+m dx + = fel(21a+21bx)xl+m dx
2Q+m) 4 f 4

3 x2Hm 27420y (—px) (2 + m, —2bx)  274Me=20x™ (bx)"T(2 + m, 2bx)
22 +m) b2 b2




349

Mathematica [A] time = 0.105677, size = 79, normalized size = 0.92

1 2727 (—bx)"Gamma(m + 2, —2bx) 72727 (bx) "™ Gamma(m + 2, 2bx) N 8x2

= m
16 b2 b2 m+2

Antiderivative was successfully verified.

[In] Integrate[x~(1 + m)*Cosh[a + b*x]~2,x]

[Out] (x"m*x((8*x"2)/(2 + m) - (E7(2xa)*Gamma[2 + m, -2*b*x])/ (2 m*b~2*(-(b*x)) "m)
- Gammal[2 + m, 2*b*xx]/(2 " mxb " 2*xE~(2*a)*(b*x)"m)))/16

Maple [F] time = 0.08, size = 0, normalized size = 0.

f x4 (cosh (bx + a))* dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(1+m)*cosh(b*x+a)~2,x)

[Out] int(x~(1+m)*cosh(bxx+a)”2,x)

Maxima [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: ValueError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(1+m)*cosh(b*x+a)~2,x, algorithm="maxima")

[Out] Exception raised: ValueError

Fricas [A] time = 1.74125, size = 425, normalized size = 4.94
4 bx cosh ((m + 1) log (x)) — (m + 2) cosh ((m + 1) log (2b) + 2a) T (m + 2,2 bx) + (m + 2) cosh ((m + 1) log (-2b) —

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x”(1+m)*cosh(b*x+a)”~2,x, algorithm="fricas")

[Out] 1/8%(4*bxx*cosh((m + 1)*log(x)) - (m + 2)*cosh((m + 1)*xlog(2%b) + 2xa)*gamm
a(m + 2, 2xb*x) + (m + 2)*cosh((m + 1)*log(-2%b) - 2#%a)*gamma(m + 2, -2%b*x
) + (m + 2)*gamma(m + 2, 2*b*x)*sinh((m + 1)*log(2*b) + 2*a) - (m + 2)*gamm
a(m + 2, -2%b*x)*sinh((m + 1)*log(-2%b) - 2%a) + 4*b*x*sinh((m + 1)*log(x))

)/ (b*m + 2x%b)

Sympy [F] time = 0., size = 0, normalized size = 0.

f "1 cosh? (a + bx) dx
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(1+m)*cosh(b*x+a)**2,x)

[Out] Integral(x**(m + 1)*cosh(a + b*x)*x2, x)

Giac [F] time = 0., size = 0, normalized size = 0.

f ™1 cosh (bx + a)? dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(1+m)*cosh(b*x+a)~2,x, algorithm="giac")

[Out] integrate(x~(m + 1)*cosh(bxx + a)~2, x)
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391  [x"cosh’(a + bx)dx

Optimal. Leaf size=85

27273 (—px) " Gamma(m + 1, -2bx) e 2427 3x"(bx) " Gamma(m + 1, 2bx) .\ x"H1
b b 2(m+1)

[Out] x~(1 + m)/(2x(1 + m)) + (27(-3 - m)*E~(2*a)*x"m*Gamma [1 + m, -2*b*x])/(b*x(-
(b*x))"m) - (27(-3 - m)*x"m*Gamma [l + m, 2%b*x])/(b*E~(2*a)*(b*x) m)

Rubi [A] time = 0.126934, antiderivative size = 85, normalized size of antiderivative =
number of rules

1., number of steps used = 5, number of rules used = 3, integrand size = 12,
0.25, Rules used = {3312, 3307, 2181}
27273 (—px) " Gamma(m + 1, -2bx) e 2*27"3x"(bx)""Gamma(m + 1, 2bx) N xHL
b b 2(m+1)

integrand size

Antiderivative was successfully verified.

[In] Int[x"m*Cosh[a + b*x]~2,x]

[Out] x~(1 + m)/(2x(1 + m)) + (27(-3 - m)*E~(2*a)*x"m*Gamma [l + m, -2*bxx])/(bx(-
(b*x))"m) - (27(-3 - m)*x"m*Gamma [l + m, 2*b*x])/(b*E~(2*a)*(b*x) m)

Rule 3312
Int[((c_.) + (d_)*(x_)) " (m )*sin[(e_.) + (f_.)*(x )] (n_), x_Symbol] :> In

t [ExpandTrigReduce[(c + d*x)"m, Sin[e + f*x]°n, x], x] /; FreeQ[{c, 4, e, £
, m}, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]1))

Rule 3307

Int[((c_.) + (@_)*(x_)) " (m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x)"m/(E~(I*kxPi)*E~(I*(e + f*x))), x], x] - Distl[
I1/2, Int[(c + d*x) m*E"~(I*k*Pi)*E~(I*(e + f*x)), x], x] /; FreeQ[{c, 4, e,
f, m}, x] &% IntegerQ[2xk]

Rule 2181

Int[(F_)~((g_.)*((e_.) + (f_.)*(x_)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]
:> -Simp[(F~(gx(e - (c*xf)/d))*(c + d*x) FracPart[m]*Gamma[m + 1, (-((f*g*Lo
glF1)/d))*(c + d*x)])/(d*(-((f*g*xLog[F])/d))~(IntPart[m] + 1)*(-((fxg*LoglF
1x(c + d*x))/d)) “FracPart[m]), x] /; FreeQ[{F, c, d, e, f, g, m}, x] && !'I
ntegerQ [m]

Rubi steps

meo1
f X" coshz(a + bx)dx = f (% + Ex’” cosh(2a + be)) dx

x1+m 1
= a1 + > x™ cosh(2a + 2bx) dx
x1+m

1 oo 1 s
— + = —1(2ia+2ibx) ,.m dx + = f i(2ia+2ibx) ,-m d
21 +m) " 4 f ¢ vartyJe e

~ xltm s 273720y (—px) (1 + m, —2bx) 27322 (bx) " T'(1 + m, 2bx)
~2(1+m) b b
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Mathematica [A] time = 0.0852304, size = 76, normalized size = 0.89

1 (eZ”Z‘m(—bx)‘mGamma(m +1,-2bx)  e72*27"(bx)™Gamma(m + 1, 2bx) s 4x )
_x —
b b m+1

Antiderivative was successfully verified.
[In] Integrate[x"m*Cosh[a + b*x]~2,x]

[Out] (x"m*x((4*x)/(1 + m) + (E"(2*a)*Gammal[l + m, —-2%b*x])/(2 m*b*(-(b*x))"m) - G
ammal[l + m, 2x%b*x]/(2 m*xb*E~(2%a)* (b*x) "m)))/8

Maple [F] time = 0.054, size = 0, normalized size = 0.

f x™ (cosh (bx + a))2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"m*cosh(b*x+a)~2,x)

[Out] int(x"m*cosh(b*x+a)”~2,x)

Maxima [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: ValueError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x"m*cosh(b*x+a)~2,x, algorithm="maxima")

[Out] Exception raised: ValueError

Fricas [A] time = 1.86069, size = 374, normalized size = 4.4

4 bx cosh (mlog (x)) — (m + 1) cosh (mlog (2b) + 2a)T (m +1,2bx) + (m + 1) cosh (mlog (-2b) —2a)T (m + 1, -2 bx)
8 (br

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x"m*cosh(b*x+a)~2,x, algorithm="fricas")

[Out] 1/8%(4xbxx*xcosh(m*log(x)) - (m + 1)*cosh(m*log(2%b) + 2%a)*gamma(m + 1, 2%b
xx) + (m + 1)*cosh(m*log(-2%b) - 2*a)*gamma(m + 1, -2%b*x) + (m + 1)*gamma/(

m + 1, 2%b*x)*sinh(m*log(2*b) + 2*a) - (m + 1)*gamma(m + 1, -2%bx*x)*sinh(m*
log(-2%b) - 2xa) + 4xbxx*sinh(m*log(x)))/(b*m + b)

Sympy [F] time = 0., size = 0, normalized size = 0.

f ™ cosh? (a + bx)dx
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**m*cosh(b*x+a)**2,x)

[Out] Integral(x**m*cosh(a + bxx)**2, x)

Giac [F] time = 0., size = 0, normalized size = 0.

f x™ cosh (bx + a)2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x“m*cosh(b*x+a)~2,x, algorithm="giac")

[Out] integrate(x"m*cosh(b*x + a)~2, x)
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3.92  [x""cosh’(a + bx)dx

Optimal. Leaf size=72

m
¢ (~2772) x"(=bx) " Gammal(m, ~2bx) — €272 2x" (bx) " Gamma(m, 2bx) + ;—m

[Out] x"m/(2*m) - (27(-2 - m)*E~(2%a)*x " m*Gamma [m, -2*b*x])/(-(b*x))™m - (27(-2 -
m) *x “m*Gamma [m, 2%bx*x])/(E~(2*a)*(b*x) "m)

Rubi [A] time = 0.124953, antiderivative size = 72, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 5, number of rules used = 3, integrand size = 14, e e =

0.214, Rules used = {3312, 3307, 2181}

integrand size

€27 (~27°2) x"(=bx) " Gamma(m, ~2bx) — e~2°27"2x™ (bx) " Gamma(m, 2bx) + ;—m

Antiderivative was successfully verified.

[In] Int[x~ (-1 + m)*Cosh[a + b*x]~2,x]

[Out] x™m/(2*xm) - (27(-2 - m)*E~(2*a)*x m*Gamma [m, —-2*b*x])/(-(b*x))™m - (2°(-2 -
m) *x m*Gamma [m, 2¥b*x])/(E~(2%a)*(b*x) m)

Rule 3312

Int[((c_.) + (d_.)*(x_)) " (m_)*sinl[(e_.) + (f_.)*(x_ )] (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sin[e + f*x]°n, x], x] /; FreeQ[{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]1))

Rule 3307

Int[((c_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) "m/(E"(I*k*Pi)*E~(I*(e + f*x))), x], x] - Distl[
I/2, Int[(c + d*x) m*xE~(Ixk*Pi)*E~(I*(e + f*x)), x], x] /; FreeQl{c, d, e,
f, m}, x] &% IntegerQ[2xk]

Rule 2181

Int[(F_)~((g_.)*x((e_.) + (£_.)*(x_)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]
:> -Simp [(F~(gx(e - (c*f)/d))*(c + d*x) FracPart[m]*Gamma[m + 1, (-((f*xg*Lo
glFl)/d))*(c + d*x)])/(d*(-((f*g*xLog[F])/d))~(IntPart[m] + 1)*(-((f*g*LoglF
1*(c + dx*x))/d)) FracPart[m]), x] /; FreeQ[{F, c, d, e, f, g, m}, x] & !'I
ntegerQ[m]

Rubi steps

—1+m 1
fx—1+m cosh?(a + bx) dx = f (x 5 + Ex‘“m cosh(2a + be)) dx

xm 1] q
=5 + 5 fx M cosh(2a + 2bx) dx

X1 iiasaibe) 1 L [ iia+2ibr) p—1+m

= - + 1 e X dx + 1 e X dx
m
xm

=5 2727 me2axM(_px )T (m, —2bx) — 272 e 2x™ (bx) "I (m, 2bx)
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Mathematica [A] time = 0.0560609, size = 64, normalized size = 0.89

1 2
me €2 (=27™) (=bx) "™ Gamma(m, —2bx) — e~2%27"(bx) " Gamma(m, 2bx) + %)
Antiderivative was successfully verified.
[In] Integrate[x~(-1 + m)*Cosh[a + b*x]~2,x]

[Out] (x"m*(2/m - (E~(2*a)*Gamma[m, -2*b*x])/(2 m*x(-(b*x))"m) - Gamma[m, 2*b*x]/(
2"m*E” (2*a) * (b*x) "m))) /4

Maple [F] time = 0.078, size = 0, normalized size = 0.

f x4 (cosh (bx + a))? dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(-1+m)*cosh(b*x+a)~2,x)

[Out] int(x~(-14m)*cosh(b*x+a)~2,x)

Maxima [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: ValueError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1+m)*cosh(b*x+a)~2,x, algorithm="maxima")

[Out] Exception raised: ValueError

Fricas [A] time = 1.98085, size = 363, normalized size = 5.04

4 bx cosh ((m — 1) log (x)) — m cosh ((m —1)log (2b) + 2a) T (m,2 bx) + mcosh ((m —1)log(-2b) —2a) T (m, -2 bx
8

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1+m)*cosh(b*x+a)~2,x, algorithm="fricas")

[Out] 1/8%(4*b*x*cosh((m - 1)*log(x)) - m*cosh((m - 1)*log(2*xb) + 2xa)*gamma(m, 2
*b*x) + m*cosh((m - 1)*log(-2%b) - 2+%a)*gamma(m, -2%b*x) + m*gamma(m, 2%b*x
)*sinh((m - 1)*log(2%b) + 2%a) - m*gamma(m, -2*b*x)*sinh((m - 1)*log(-2xb)

- 2xa) + 4xbxx*xsinh((m - 1)*log(x)))/(b*m)

Sympy [F] time = 0., size = 0, normalized size = 0.

f x" 1 cosh? (a + bx) dx
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(-1+m)*cosh(b*x+a)**2,x)

[Out] Integral(x**(m - 1)*cosh(a + b*x)*x2, x)

Giac [F] time = 0., size = 0, normalized size = 0.

f x"1 cosh (bx + a)* dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1+m)*cosh(b*x+a)~2,x, algorithm="giac")

[Out] integrate(x~(m - 1)*cosh(bxx + a)~2, x)
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3.93  [x7?"cosh’(a + bx)dx

Optimal. Leaf size=83
m-1

2(1 —m)

2 b2~ 1y (—bx) ™ Gamma(m — 1, -2bx) — e~2b27""1x" (bx)""Gamma(m — 1, 2bx) —

[Out] —x"(-1 + m)/(2*x(1 - m)) + (27(-1 - m)*b*E~(2%a)*x"m*Gamma [-1 + m, -2*b*x])/
(-(b*x))"m - (27(-1 - m)*b*x"m*Gamma[-1 + m, 2*bx*xx])/(E~(2*a)*(b*x) "m)

Rubi [A] time = 0.12958, antiderivative size = 83, normalized size of antiderivative =
14 number of rules
b

1., number of steps used = 5, number of rules used = 3, integrand size =
0.214, Rules used = {3312, 3307, 2181}

integrand size

m—1

2(1 —m)

22 h2 7M1y (—bx) " Gamma(m — 1, =2bx) — e~2°b27" " 1x™(bx) "™ Gamma(m — 1, 2bx) —

Antiderivative was successfully verified.

[In] Int[x"(-2 + m)*Cosh[a + b*x]"2,x]

[Out] x"(-1 + m)/(2*x(1 - m)) + (27(-1 - m)*b*E~(2*a)*x"m*Gamma [-1 + m, -2*b*x])/
(-(b*x))"m - (27(-1 - m)*b*x"m*Gamma[-1 + m, 2xbx*x])/(E~(2*a)*(b*x) m)

Rule 3312

Int[((c_.) + (d_.)*(x_)) " (m_)*sinl[(e_.) + (f_.)*(x_ )] (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sin[e + f*x]°n, x], x] /; FreeQ[{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]1))

Rule 3307

Int[((c_.) + (d_)*(x_)) " (m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) "m/(E"(Ixk*Pi)*E~(I*(e + f*x))), x], x] — Distl[
I/2, Int[(c + d*x) m*xE~(Ixk*Pi)*E~(I*(e + f*x)), x], x] /; FreeQl{c, d, e,
f, m}, x] &% IntegerQ[2xk]

Rule 2181

Int[(F_)~((g_.)*((e_.) + (£_.)*(x_)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]
:> -Simp [(F~(gx(e - (c*f)/d))*(c + d*x) FracPart[m]*Gamma[m + 1, (-((f*xg*Lo
glF1)/d))*(c + d*x)]1)/(d*x(-((f*gxLog[F])/d))~ (IntPart[m] + 1)*(-((fxg*Log[F
1*(c + dx*x))/d)) FracPart[m]), x] /; FreeQ[{F, c, d, e, f, g, m}, x] & !'I
ntegerQ[m]

Rubi steps

—2+m

1
fx—2+m cosh?(a + bx) dx = f( 5+ Ex‘2+m cosh(2a + 2bx)) dx

x~1+m 1
T T21-m) 2 f X247 cosh(2a + 2bx) dx
x—1+m 1 - . -
= —2(1 ) + Z fe—l(21a+21bx)x—2+m dx + AI fez(21u+21bx)x_2+m dx
-m

—14+m
. + 271720y (—hx) T (=1 + m, —2bx) — 271" he~24x" (bx) "' (=1 + m, 2bx
2(1 —m)
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Mathematica [A] time = 0.0975381, size = 73, normalized size = 0.88

. 1
>x" (ezabZ‘m(—bx)"”Gamma(m = 1,-2bx) - 7527 (bx)™" Gamma(m 1, 2bx) + (m - 1)x)

Antiderivative was successfully verified.

[In] Integrate[x~(-2 + m)*Cosh[a + b*x]~2,x]

[Out] (x"m*(1/((-1 + m)*x) + (b*E~(2*a)*Gamma[-1 + m, -2*b*x])/(2"m*(-(b*x)) m) -
(b*Gamma[-1 + m, 2%b*x])/(2 m*xE~(2*a)*(b*x) m)))/2

Maple [F] time = 0.049, size = 0, normalized size = 0.

f X241 (cosh (bx + a))* dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(-2+4m)*cosh(b*x+a)~2,x)

[Out] int(x~(-2+m)*cosh(b*x+a)~2,x)

Maxima [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: ValueError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-2+m)*cosh(b*x+a)~2,x, algorithm="maxima")

[Out] Exception raised: ValueError

Fricas [A] time = 2.09172, size = 423, normalized size = 5.1
4 bx cosh ((m — 2) log (x)) — (m — 1) cosh ((m —2)log 2b) +2a)T (m —1,2bx) + (m — 1) cosh ((m — 2) log (-2b) — 2 a)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-2+m)*cosh(b*x+a)”2,x, algorithm="fricas")

[Out] 1/8%(4*b*x*cosh((m - 2)*log(x)) - (m - 1)*cosh((m - 2)*log(2%b) + 2%*a)*gamm
a(m - 1, 2xb*x) + (m - 1)*cosh((m - 2)*log(-2%b) - 2*%a)*gamma(m - 1, -2%b*x

) + (m - 1)*gamma(m - 1, 2%b*x)*sinh((m - 2)*log(2*b) + 2*a) - (m - 1)*gamm

a(m - 1, -2*%bxx)*sinh((m - 2)*log(-2xb) - 2%a) + 4*xbxx*sinh((m - 2)*log(x))

)/ (b*m - b)

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(-2+m)*cosh(b*x+a)**2,x)

[Out] Timed out

Giac [F] time = 0., size = 0, normalized size = 0.

f x"2 cosh (bx + a)* dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-2+m)*cosh(b*x+a)~2,x, algorithm="giac")

[Out] integrate(x~(m - 2)*cosh(bxx + a)~2, x)
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3.94  [x7%"cosh’(a + bx)dx

Optimal. Leaf size=84
m-2

2(2 —m)

—e2p?27"x™(—bx) " Gamma(m — 2, —2bx) — e 2°b?2 7" x™ (bx) " Gamma(m — 2, 2bx) —

[Out] —x"(-2 + m)/(2*x(2 - m)) - (b™2%E~(2*a)*x " m*xGamma[-2 + m, —-2*bx*x])/(2"mx(-(b
*x))"m) - (b™2*x"m*Gamma[-2 + m, 2*bx*x])/(2"m*xE~(2*a)* (b*x) "m)

Rubi [A] time = 0.139859, antiderivative size = 84, normalized size of antiderivative

. . ber of rul
1., number of steps used = 5, number of rules used = 3, integrand size = 14, /e e =

0.214, Rules used = {3312, 3307, 2181}

integrand size

m-2

2(2-m)

—e20p22 7M™ (~bx) "™ Gamma(m — 2, —2bx) — e"2*h?2 7" x" (bx) " Gamma(m — 2, 2bx) —

Antiderivative was successfully verified.

[In] Int[x~(-3 + m)*Cosh[a + b*x]~2,x]

[Out] x"(-2 + m)/(2%(2 - m)) - (b"2xE~(2*a)*x " m*Gamma[-2 + m, —-2%b*x])/(2"m*x(-(b
*x))"m) - (b™2*x"m*xGamma[-2 + m, 2%b*x])/(2 m*E” (2*a)* (b*x) "m)

Rule 3312

Int[((c_.) + (d_)*(x_)) " (m )*sin[(e_.) + (f_.)*(x )] (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sin[e + f*x]°n, x], x] /; FreeQ[{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( !'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]1))

Rule 3307

Int[((c_.) + (d_)*(x_)) " (m_.)*sin[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
] :> Dist[I/2, Int[(c + d*x) "m/(E-(I*k*Pi)*E~(Ix(e + f*x))), x], x] - Distl[
I1/2, Int[(c + d*x) m*E~(Ixk*Pi)*E~(I*(e + f*x)), x], x] /; FreeQ[{c, d, e,
f, m}, x] && IntegerQ[2xk]

Rule 2181

Int[(F_)~((g_.)*((e_.) + (£_)*(x_)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]
:> -Simp[(F~(gx(e - (c*xf)/d))*(c + d*x) FracPart[m]*Gamma[m + 1, (-((f*g*Lo
glF1)/d))*(c + d*x)])/(d*(-((f*gxLog[F])/d))~ (IntPart[m] + 1)*(-((f*g*Log[F
Ix(c + d*x))/d)) "FracPart[m]), x] /; FreeQ[{F, c, d, e, f, g, m}, x] && !'I
ntegerQ [m]

Rubi steps

—34+m 1
fx—3+m cosh?(a + bx) dx = f(x 5 + Ex‘3+’” cosh(2a + 2bx)) dx

x2m 1
T T22-m) 2 f X7 cosh(2a + 2bx) dx
x—2+m 1 o ) -
= —2(2 ) + 4_1 fe—z(21a+21bx)x—3+m dx + A_L f€1(21a+21bx)x_3+m dx
-—m

x—2+m

= - — 27Mp2e28x M (—bx) (=2 + m, —2bx) — 27"b%e 2™ (bx) T (=2 + m, 2bx)
2(2 —m)
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Mathematica [A] time = 0.101745, size = 84, normalized size = 1.

m-2

_ezubzz—mxm(_bx)‘mGamma(m ~2 —2bx) _ e—ZabZZ—mxm(bx)—mGamma(m -2, ZbX) - 2(2 _ m)

Antiderivative was successfully verified.

[In] Integrate[x~(-3 + m)*Cosh[a + b*x]~2,x]

[Out] —x"(-2 + m)/(2*x(2 - m)) - (b™2%E~(2*a)*x " m*xGamma[-2 + m, —-2*bxx])/(2"mx(-(b
*x))™m) - (b™2*x"m*Gamma[-2 + m, 2*bx*x])/(2"m*xE~ (2*a)* (b*x) "m)

Maple [F] time = 0.049, size = 0, normalized size = 0.

f X3+ (cosh (bx + a))* dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(-3+m)*cosh(b*x+a)~2,x)

[Out] int(x~(-3+m)*cosh(b*x+a)”~2,x)

Maxima [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: ValueError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-3+m)*cosh(b*x+a)~2,x, algorithm="maxima"

[Out] Exception raised: ValueError

Fricas [A] time = 2.19837, size = 425, normalized size = 5.06
4 bx cosh ((m — 3) log (x)) — (m — 2) cosh ((m — 3)log (2b) + 2a) T (m — 2,2 bx) + (m — 2) cosh ((m — 3) log (-2b) —

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x”(-3+m)*cosh(b*x+a)~2,x, algorithm="fricas")

[Out] 1/8%(4*bxx*cosh((m - 3)*log(x)) - (m - 2)*cosh((m - 3)*xlog(2xb) + 2xa)*gamm
a(m - 2, 2xbxx) + (m - 2)*cosh((m - 3)*log(-2%b) - 2*a)*gamma(m - 2, -2xbx*x
) + (m - 2)*gamma(m - 2, 2*b*x)*sinh((m - 3)*log(2*b) + 2*a) - (m - 2)*gamm
a(m - 2, -2*%bxx)*sinh((m - 3)*log(-2xb) - 2%a) + 4*xbxx*sinh((m - 3)*log(x))

)/ (b*m - 2%b)

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(-3+m)*cosh(b*x+a)**2,x)

[Out] Timed out

Giac [F] time = 0., size = 0, normalized size = 0.

f x"=3 cosh (bx + a)* dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-3+m)*cosh(b*x+a)~2,x, algorithm="giac")

[Out] integrate(x~(m - 3)*cosh(bxx + a)~2, x)
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3.95 f — —%x\/sech(x) dx

sech2 (x)
Optimal. Leaf size=24

2x sinh(x) 4

3ysech(x) 9sech;(x)

[Out] -4/(9*Sech[x]7(3/2)) + (2*x*Sinh[x])/(3*Sqrt[Sech([x]])

Rubi [A] time = 0.0906282, antiderivative size = 24, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 4, number of rules used = 2, integrand size = 20, e o e

0.1, Rules used = {4187, 4189}

integrand size

2x sinh(x) 4

3+/sech(x) - 9sech§ )

Antiderivative was successfully verified.

[In] Int[x/Sech[x]1~(3/2) - (x*Sqrtl[Sech([x]])/3,x]
[Out] -4/(9*Sech[x]7(3/2)) + (2*x*Sinh[x])/(3*Sqrt[Sech([x]])

Rule 4187

Int[(cscl(e_.) + (£_)*xD1*(M_.))"(n )*((c_.) + (d_.)*(x_)), x_Symbol] :>
Simp[(d*(b*Cscle + f*x])"n)/(£72*xn"2), x] + (Dist[(n + 1)/(b"2x*n), Int[(c
+ d*x)*(b*Cscle + f*x])~(n + 2), x], x] + Simp[((c + d*x)*Cos[e + f*xx]*(bxC
scle + f*x])"(n + 1))/(b*xfxn), x]1) /; FreeQ[{b, c, d, e, £}, x] && LtQ[n, -
1]

Rule 4189

Int[(cscl(e_.) + (£_)*x(x_)I*(_.)) (@ )*((c_.) + (d_)*(x_))"(m_.), x_Symb
0ol] :> Dist[(b*Sinl[e + f*x]) n*(b*Cscle + f*x])~n, Int[(c + d*x)"m/(b*Sin[e
+ fxx])"n, x], x] /; FreeQ[{b, c, d, e, f, m, n}, x] && !'IntegerQ([n]

Rubi steps

f[ x3 - %x\/sech(x)] dx = - (% fx\/sech(x) dx) + f x3 dx

sech2(x) sech2(x)
4 2xsinh(x) 1 1
- 1 1 . B
9sech%(x) ’ 3+/sech(x) * 3fx\/Fh(x)dx 3 (\/COS (x)\/sech(x))f\ﬂ
_ 4 N 2x sinh(x)
9sech§(x) 3+/sech(x)

Mathematica [A] time = 0.0874916, size = 17, normalized size = 0.71

2(3x tanh(x) — 2)

3
9sech2(x)
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Antiderivative was successfully verified.

[In] Integratel[x/Sech[x]~(3/2) - (x*Sqrt([Sech[x]])/3,x]

[Out] (2%(-2 + 3xx*Tanh[x]))/(9%Sech[x]~(3/2))

Maple [F] time = 0.079, size = 0, normalized size = 0.

fx(sech (x))_g - ngsech (x) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x/sech(x)”~(3/2)-1/3*x*sech(x)~(1/2),x)

[Out] int(x/sech(x)~(3/2)-1/3*x*sech(x)~(1/2),x)

Maxima [F] time = 0., size = 0, normalized size = 0.

1
f_§ xv/sech (x) + % dx

sech (x)2
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/sech(x)”(3/2)-1/3*x*sech(x)”~(1/2),x, algorithm="maxima")

[Out] integrate(-1/3x*x*sqrt(sech(x)) + x/sech(x)~(3/2), x)

Fricas [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: UnboundLocalError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/sech(x)”(3/2)-1/3*x*sech(x)”~(1/2),x, algorithm="fricas")

[Out] Exception raised: UnboundLocalError

Sympy [F] time = 0., size = 0, normalized size = 0.

f— 33; dx + fx\/sech (x)dx

sech?2 (x)

3
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/sech(x)**(3/2)-1/3*x*sech(x)**(1/2),x)

[Out] -(Integral(-3*x/sech(x)**(3/2), x) + Integral(x*sqrt(sech(x)), x))/3
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Giac [F] time = 0., size = 0, normalized size = 0.

1
f_§ xv/sech (x) + % dx

sech (x)2
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/sech(x)~(3/2)-1/3*x*sech(x)”~(1/2),x, algorithm="giac")

[Out] integrate(-1/3*x*sqrt(sech(x)) + x/sech(x)~(3/2), x)
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be 3x
3.96 [|—5 - |dx
sech?(x)

Optimal. Leaf size=24

2x sinh(x) ~ 4

3 5
5sech2(x) 25sech2(x)

[Out] -4/(25%Sech[x]~(5/2)) + (2*x*Sinh[x])/(5%Sech[x]~(3/2))

Rubi [A] time = 0.0877239, antiderivative size = 24, normalized size of antiderivative

. . ber of rul
1., number of steps used = 4, number of rules used = 2, integrand size = 20, e -

0.1, Rules used = {4187, 4189}

integrand size

2x sinh(x) 4

3 5
5sechz(x) 25sech2(x)

Antiderivative was successfully verified.

[In] Int[x/Sech[x]”(5/2) - (3*x)/(5*Sqrt[Sech[x]]),x]
[Out] -4/(25*%Sech[x]~(5/2)) + (2*x*Sinh[x])/(5*Sech[x]~(3/2))

Rule 4187

Int[(cscl(e_.) + (£_)*xD1*(M_.))"(n_ )*((c_.) + (d_.)*(x_)), x_Symbol] :>
Simp[(d*(b*Cscle + f*x])"™n)/(£72*xn"2), x] + (Dist[(n + 1)/(b"2x*n), Int[(c
+ d*x)*(b*Cscle + f*x])~(n + 2), x], x] + Simp[((c + d*x)*Cos[e + f*xx]*(bxC
scle + f*x])"(n + 1))/(b*xfxn), x]1) /; FreeQ[{b, c, d, e, f}, x] && LtQ[n, -
1]

Rule 4189

Int[(cscl(e_.) + (£_)*x(x_)I*(b_.)) (@ )*((c_.) + (d_.)*(x_))"(m_.), x_Symb
ol] :> Dist[(b*Sin[e + f*x]) n*(b*Cscle + f*x])“n, Int[(c + d*x)"m/(b*Sin[e
+ £*x])"n, x], x] /; FreeQ[{b, ¢, 4, e, £, m, n}, x] && !IntegerQ[n]

Rubi steps

f . dx = —(Ef—x dx)+f—x dx
Sech;(x) 5vsech(x) 5J /sech(x) Sech;(x)
4 N 2x sinh(x) N Sf x o 1
5 3 — —_— — —
25sech2(x) 5sech2(x) 5J +/sech(x) 5
4 N 2x sinh(x)

(3\/cosh(x)\/sech(x))fx co

5 3
25sech2(x) 5sech2(x)

Mathematica [A] time = 0.139346, size = 17, normalized size = 0.71

2(5x tanh(x) — 2)

5
25sech2(x)



367

Antiderivative was successfully verified.

[In] Integratel[x/Sech[x]~(5/2) - (3*x)/(5*Sqrt[Sech[x]]) ,x]

[Out] (2x(-2 + 5*xx*Tanh[x]))/(25%Sech[x]~(5/2))

Maple [F] time = 0.077, size = 0, normalized size = 0.

3x 1

fx(sech (x) - ?W dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x/sech(x)”~(5/2)-3/5*x/sech(x)~(1/2),x)

[Out] int(x/sech(x)~(5/2)-3/5*x/sech(x)~(1/2),x)

Maxima [F] time = 0., size = 0, normalized size = 0.

3x X
- + dx
f 5\/sech (x) sech (x);

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/sech(x)~(5/2)-3/5%x/sech(x)”~(1/2),x, algorithm="maxima"

[Out] integrate(-3/5*x/sqrt(sech(x)) + x/sech(x)~(5/2), x)

Fricas [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: UnboundLocalError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/sech(x)”(5/2)-3/5%x/sech(x)”~(1/2),x, algorithm="fricas")

[Out] Exception raised: UnboundLocalError

Sympy [F] time = 0., size = 0, normalized size = 0.

3x

v/sech (x) dx

5
sech2 (x)

f— > dx+f

5
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/sech(x)**(5/2)-3/5*x/sech(x)**(1/2),x)
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[Out] -(Integral(-5*x/sech(x)*x(5/2), x) + Integral(3x*x/sqrt(sech(x)), x))/5

Giac [F] time = 0., size = 0, normalized size = 0.

f 3x N X
- x
5vsech(x)  goch (x);
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/sech(x)~(5/2)-3/5%x/sech(x)”~(1/2),x, algorithm="giac")

[Out] integrate(-3/5*x/sqrt(sech(x)) + x/sech(x)~(5/2), x)
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3.97 f %—%x\/sech(x) dax

sech2 (x)
Optimal. Leaf size=47

20 4 2xsinh(x)  10x sinh(x)
+ +

3 7 5
63sech2(x) 49sechZ(x) 7sechZ?(x) 21+/sech(x)

[Out] -4/(49*Sech[x]~(7/2)) - 20/(63%Sech[x]~(3/2)) + (2xx*Sinh[x])/(7*Sech[x]~(5
/2)) + (10*x*Sinh[x])/(21*Sqrt[Sech[x]])

Rubi [A] time = 0.104468, antiderivative size = 47, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 5, number of rules used = 2, integrand size = 20, > —

integrand size
0.1, Rules used = {4187, 4189}

20 4 2xsinh(x)  10xsinh(x)
+ +

3 7 5
63sech2(x) 49sech2(x) 7sech2(x) 21sech(x)

Antiderivative was successfully verified.

[In] Int[x/Sech[x]~(7/2) - (b*x*Sqrt[Sech[x]])/21,x]

[Out] -4/(49*Sech[x]~(7/2)) - 20/(63*Sech[x]~(3/2)) + (2*x*Sinh[x])/(7*Sech[x]~(5
/2)) + (10*x*Sinh[x])/(21*Sqrt[Sech[x]])

Rule 4187

Int[(cscl(e_.) + (£_D*xx)I*Mm_.))" (@ )*((c_.) + (d_.)*(x_)), x_Symbol] :>
Simp[(d*(b*Cscle + f*x])"n)/(£72*n"2), x] + (Dist[(n + 1)/(b"2x*n), Int[(c
+ d*x)*(b*Cscle + f*x])~(n + 2), x], x] + Simp[((c + d*x)*Cos[e + f*xx]*(bxC
scle + f*x])~(n + 1))/ (bxf*n), x]) /; FreeQl{b, c, d, e, f}, x] && LtQ[n, -
1]

Rule 4189

Int[(cscl(e_.) + (f£_D*(x_)I*(b_.))"(n )*((c_.) + (d_.)*(x_))"(m_.), x_Symb
ol] :> Dist[(b*Sin[e + f*x]) n*x(b*Cscle + f*x])™n, Int[(c + d*x) m/(b*xSin[e
+ f*x])°n, x], x] /; FreeQ[{b, c, d, e, £, m, n}, x] && !'IntegerQ[n]

Rubi steps

21

f[ x7 - igm/sech(x)] dx = — (25—1 fx\/sech(x) dx) + f x7 dx

sech2(x) sech2(x)
4 2x sinh 1
=- — xs1n§(X) + ; xg dx — 51 (5\/cosh(x)\/sech(x)) f
49sech2(x) 7sech2(x) sech2 (x)
4 2 2xsinh 10x sinh
__ - 03 N xsms(x) N Ox sinh(x) +%fx«/md:
49sech2(x) 63sech?(x) 7sechZ(x) 21+/sech(x)
_ 4 ~ 20 N 2x sinh(x) N 10x sinh(x)

7 3 5
49sech2(x) 63sech2(x) 7sechz(x) 21+/sech(x)
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Mathematica [A] time = 0.103575, size = 45, normalized size = 0.96

1 1 1 167
vsech(x) (—3x sinh(2x) + —x sinh(4x) — 88 cosh(2x) — — cosh(4x) — i)
42 28 441 98 882

Antiderivative was successfully verified.
[In] Integrate[x/Sech[x]~(7/2) - (5*x*Sqrt[Sech[x]])/21,x]

[Out] Sqrt([Sech[x]]*(-167/882 - (88*Cosh[2%*x])/441 - Cosh[4*x]/98 + (13*x*Sinh[2x*
x])/42 + (x*Sinh[4%x])/28)

Maple [F] time = 0.082, size = 0, normalized size = 0.

f x (sech (x))_; - i—f\/sech (x) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x/sech(x)~(7/2)-5/21*x*sech(x)~(1/2),x)

[Out] int(x/sech(x)~(7/2)-5/21*x*sech(x)~(1/2),x)

Maxima [F] time = 0., size = 0, normalized size = 0.

5
f—— xy/sech (x) + % dx

21 sech (x)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/sech(x)”(7/2)-5/21*x*sech(x)”(1/2),x, algorithm="maxima")

[Out] integrate(-5/21*x*sqrt(sech(x)) + x/sech(x)~(7/2), x)

Fricas [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: UnboundLocalError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/sech(x)~(7/2)-5/21*x*sech(x)~(1/2),x, algorithm="fricas")

[Out] Exception raised: UnboundLocalError

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(x/sech(x)**(7/2)-5/21*x*sech(x)**(1/2),x)

[Out] Timed out

Giac [F] time = 0., size = 0, normalized size = 0.

f—% xy/sech (x) + % dx

sech (x)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/sech(x)~(7/2)-5/21*x*sech(x)~(1/2),x, algorithm="giac")

[Out] integrate(-5/21*x*sqrt(sech(x)) + x/sech(x)~(7/2), x)
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—~ %xz vsech(x) | dx

lw| ™

398 | T()

Optimal. Leaf size=66

2x2 sinh(x) 8x 16 sinh(x)

¥ 3+/sech(x) 9sech§(x) * 27+/sech(x)

1 .
—z—gi Veosh(x)v/ sech(x)EllipticF (%, 2)

[Out] (-8%x)/(9%Sech[x]~(3/2)) - ((16%I)/27)*Sqrt[Cosh[x]]*E1lipticF[(I/2)*x, 2]%*
Sqrt[Sech[x]] + (16%Sinh[x])/(27*Sqrt[Sech[x]]) + (2*x~2*Sinh[x])/(3*Sqrt[S
ech[x]1)

Rubi [A] time = 0.169032, antiderivative size = 66, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 7, number of rules used = 5, integrand size = 24, e e =

0.208, Rules used = {4188, 4189, 3769, 3771, 2641}

integrand size

2x2 sinh(x) & 16sinh(x) 16, (g )
3VaehG 9seChg(x) + el 2 \/cosh(x)\/sech(x)F 5 |2

Antiderivative was successfully verified.

[In] Int[x"2/Sech[x]~(3/2) - (x~2*Sqrt[Sech[x]]1)/3,x]

[Out] (-8*x)/(9%Sech[x]~(3/2)) - ((16%I)/27)*Sqrt[Cosh[x]]*EllipticF[(I/2)*x, 2]*
Sqrt[Sech[x]] + (16*Sinh[x])/(27*Sqrt[Sech[x]]) + (2*x~2%Sinh[x])/(3*Sqrt[S
ech(x]])

Rule 4188

Int[(cscl(e_.) + (£_.)*x(x_)I*(b_.))"(n_)*((c_.) + (d_.)*(x_))"(m_), x_Symbo
1] :> Simp[(d*m*(c + d*x)~(m - 1)*x(bxCsc[e + fxx])"n)/(£72*%n"2), x] + (Dist
[(n + 1)/(M®"2*%n), Int[(c + d*x) m*(b*Cscle + f*x])"(n + 2), x], x] - Dist[(
d"2xm*(m - 1))/(£72*n"2), Int[(c + d*x)"(m - 2)*(b*Cscle + f*x])"n, x], x]
+ Simp[((c + d*x) “m*Cos[e + f*x]*(bxCscle + fxx])"(n + 1))/(b*f*n), x]) /;
FreeQ[{b, c, d, e, £}, x] && LtQ[n, -1] && GtQ[m, 1]

Rule 4189

Int[(cscl(e_.) + (£_)*xDI*(M_.))"(m )*((c_.) + (d_)*(x_))"(m_.), x_Symb
0l] :> Dist[(b*Sin[e + f*x]) nx(b*Cscle + f*x]) n, Int[(c + d*x)"m/(b*Sin[e
+ f*x])°n, x], x] /; FreeQ[{b, c, d, e, f, m, n}, x] & !'IntegerQ[n]

Rule 3769

Int[(cscl(c_.) + (d_)*(x_)]*(b_.))"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*xCsclc + d*x])~(n + 1))/(bxd*n), x] + Dist[(n + 1)/(b"2%n), Int[(b*Cscl[c +
d*x])"(n + 2), x], x] /; FreeQ[{b, c, d}, x] && LtQ[n, -1] && IntegerQ[2*n
]

Rule 3771

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + d*x]
) n*Sin[c + d*x]"n, Int[1/Sinl[c + d*x]°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]
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Rule 2641

Int[1/Sqrtsin[(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2*EllipticF[(1*(c -
Pi/2 + d*x))/2, 21)/d, x] /; FreeQl{c, d}, xI]

Rubi steps

2

f[ x23 —%xZ\/Fh(x)] dx=—(%fx2\/Fh(x)dx)+f x3 dy

sech2(x) sech2(x)
2x? sinh 1 1 1
=— 8x3 2 sinhe) gfo\/sech(x)dx+§f - dx—g(\/a
9sech2(x) 3vsech(x) sech2(x)

8x 16 sinh(x) 22sinh(x) 8 f
- ’ " T35 h(x) dx
9sechi(x) 27Vsech(x) = 3vsech(r) 27 Vsech(x)

B 8x 16sinh(x)  2x2sinh(x) l
Ssechiy) | 2ZNseeh() | 3vseeh(n 277 (8veosh(x)sech()

1 ' 16sinh 2x2sinh
=— 8x3 - —61' cosh(x)F(E|2) Vsech(x) + 6sinhx) + * sinhix)
9sechz(x) 27 2 27+/sech(x)  3+v/sech(x)

/=

Mathematica [A] time = 0.100945, size = 55, normalized size = 0.83

1 .
> sech(x) (—161'\/ cosh(x)EllipticF (%, 2) + 9x? sinh(2x) — 12x + 8 sinh(2x) — 12x cosh(Zx))

Antiderivative was successfully verified.

[In] Integrate[x”2/Sech([x]7(3/2) - (x"2*Sqrt[Sech[x]])/3,x]

[Out] (Sqrt[Sech[x]]*(-12%xx - 12%x*Cosh[2*x] - (16*I)*Sqrt[Cosh[x]]*El1lipticF[(I/
2)*x, 2] + 8xSinh[2*x] + 9*x~2*Sinh[2*x]))/27

Maple [F] time = 0.074, size = 0, normalized size = 0.

3 2
f x% (sech (x))"2 — %\/sech (x) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2/sech(x)”~(3/2)-1/3*x"2*sech(x)~(1/2),x)

[Out] int(x"2/sech(x)~(3/2)-1/3*x"2*sech(x)~(1/2),x)

Maxima [F] time = 0., size = 0, normalized size = 0.

1 2
f_§ x%4/sech (x) + x—3 dx

sech (x)2

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(x~2/sech(x)~(3/2)-1/3*x"2xsech(x)~(1/2),x, algorithm="maxima")

[Out] integrate(-1/3*x"2*sqrt(sech(x)) + x"2/sech(x)~(3/2), x)

Fricas [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: UnboundLocalError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2/sech(x)~(3/2)-1/3*x"2*xsech(x)~(1/2),x, algorithm="fricas")

[Out] Exception raised: UnboundLocalError

Sympy [F] time = 0., size = 0, normalized size = 0.

f - 3x32 dx + f x%4/sech (x) dx

sech?2 (x)

3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2/sech(x)**(3/2)-1/3*x**2*sech(x)**(1/2),x)

[Out] -(Integral(-3*x**2/sech(x)**(3/2), x) + Integral (x**2*sqrt(sech(x)), x))/3

Giac [F] time = 0., size = 0, normalized size = 0.

1 2
f_§ x%4/sech (x) + x—3 dx

sech (x)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2/sech(x)~(3/2)-1/3*x"2xsech(x)~(1/2),x, algorithm="giac")

[Out] integrate(-1/3*x"2*sqrt(sech(x)) + x"2/sech(x)~(3/2), x)
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399  [(c+dx)(a+acosh(e+ fx))dx

Optimal. Leaf size=89

6ad?(c + dx)sinh(e + fx) 3ad(c + dx)? cosh(e + fx) a(c+dx)sinh(e + fx) a(c+dx)* 6ad> cosh(e + fx)
73 ] 72 ' 7 T T

[Out] (ax(c + d*x)~4)/(4xd) - (6*axd”3*Coshl[e + f*xx])/f"4 - (3*xaxd*x(c + dx*xx) " 2xCo
shle + f*x])/f"2 + (6%axd™2*x(c + d*xx)*Sinh[e + f*x])/f"3 + (a*x(c + d*x) ~3%S
inh[e + f*x])/f

Rubi [A] time = 0.13154, antiderivative size = 89, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 6, number of rules used = 3, integrand size = 18, e

0.167, Rules used = {3317, 3296, 2638}

integrand size

6ad?(c + dx)sinh(e + fx)  3ad(c + dx)? cosh(e + fx) a(c+dx)®sinh(e+ fx) a(c+dx)* 6ad® cosh(e + fx)
f3 ] 72 ' 7 Ta T

Antiderivative was successfully verified.

[In] Int[(c + d*x)~3%(a + a*Cosh[e + fx*x]),x]

[Out] (ax(c + d*x)~4)/(4xd) - (6*axd”3*Coshl[e + f*xx])/f"4 - (3*xa*xdx(c + dx*xx) " 2xCo
shle + f*xx])/f"2 + (6%xaxd™2*x(c + d*xx)*Sinh[e + f*x])/f"3 + (a*x(c + d*x) ~3x%S
inh[e + f*x])/f

Rule 3317

Int[((c_.) + (d_)*x_))"(m_.)*((a_) + (b_.)*sin[(e_.) + (f_)D)*&)D1)"(n_.)
, x_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (a + b*Sin[e + f*x])~°n, x],
x] /; FreeQ[{a, b, c, d, e, f, m}, x] && IGtQ[n, 0] && (EqQ[n, 1] || IGtQ[
m, 0] || NeQ[a"2 - b~2, 0])

Rule 3296

Int[((c_.) + (@_)*(x_))"(m_.)*sin[(e_.) + (£_.)*(x_)], x_Symbol] :> -Simp[
((c + d*x) "m*Cos[e + fxx])/f, x] + Dist[(d*m)/f, Int[(c + d*x)"(m - 1)*Cosl[
e + f*x], x], x] /; FreeQ[{c, d, e, f}, x] && GtQ[m, O]

Rule 2638
Int[sin[(c_.) + (d_.)*(x_)], x_Symbol] :> -Simp[Cos[c + d*x]/d, x] /; FreeQ

[{c, d}, x]

Rubi steps



376

f(c +dx)*(a + acosh(e + fx))dx = f (a(c +dx)? + a(c + dx)3 cosh(e + fx)) dx

= % +a f(c + dx)? cosh(e + fx)dx

_a(c+dx)*  a(c+dx)’sinh(e + fx)  (3ad) [(c+dx)?sinh(e + fx)dx
ST f i 7

_a(c+dx)*  3ad(c+dx)?cosh(e + fx)  a(c+ dx)’sinh(e + fx) (611d2) fe+
ST 72 " 7 *

_a(c+dx)*  3ad(c+dx)? cosh(e + fx) = 6ad?(c + dx)sinh(e + fx) a(c+dx)*s
T 72 ' Iz ' |
G dx)*  6ad®cosh(e+ fx) 3ad(c +dx)?cosh(e + fx) 6ad?®(c + dx) sinh(
- 4d - f4 - fz + f3

Mathematica [A] time = 0.541269, size = 122, normalized size = 1.37

(c +dx) (f? +20df2x + d? (f2x* + 6)) sinh(e + fx)  3d (22 +2cdf?x +d? (22 +2)) coshie + fx) 1 ,
a 7 - 2 + Zx (6c a

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)~3*(a + axCoshle + f*x]),x]

[Out] a*((x*x(4%c™3 + 6%c™2*xd*x + 4*xc*d™2*x"2 + d"3%x73))/4 - (3xd*(c™2*xf"2 + 2xcx*
d*xf"2xx + d72%(2 + £72%xx"2))*Coshle + f*x])/f~4 + ((c + d*x)*(c™2*xf"2 + 2x%c
*d*xf"2%xx + d72%(6 + f7"2%x"2))*Sinh[e + f*x])/f"3)

Maple [B] time = 0.016, size = 482, normalized size = 5.4

Ba (fx+e)4 da ((fx+e)ssinh(fx+e) -3 (fx+e)zcosh(fx+e) +6 (fx+e)sinh(fx+e) -6 Cosh(fx+4
+

1
fl ar IE

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) 3*(a+taxcosh(f*xx+e)),x)

[Out] 1/f*x(1/4/f"3*d"3*a* (f*x+e) "4+1/f"3*d"3*a*x ((f*x+e) "3*sinh (f*x+e)-3*(f*x+e) 2
*cosh (f*x+e)+6* (f*x+e)*sinh (f*x+e)-6*cosh(f*x+e))-1/f"3*xd " 3*e*a* (f*x+e) ~3-3
/f73xd"3*kexax ((fxx+e) "2*xsinh (fxx+e) -2* (f*x+e) *cosh(f*x+e)+2*sinh (f*x+e))+1/
f72xd " 2*kcxax (fxx+e) "3+3/f72xd"2*ckax ((f*x+e) "2*sinh (f*x+e) -2 (f*x+e) *cosh(f
*x+e)+2*sinh (f*xx+e) ) +3/2/f"3*%d"3*e " 2*ax* (f*x+e) "2+3/f " 3*xd"3*e"2*a* ((f*x+e) *s
inh(f*x+e)-cosh(f*x+e))-3/f"2xd " 2xexcxa* (f*xx+e) "2-6/f " 2*xd"2*e*xcxa*x ((f*x+e)*

sinh (f*x+e)-cosh(f*x+e))+3/2/fxd*c™2*xa* (f*x+e) ~"2+3/f*d*xc™2*a* ((f*¥x+e) *sinh(
f*x+e)-cosh(f*x+e))-d~3*e~3/f " 3*ax(f*x+e)-d~3*xe~3/f " 3*a*xsinh (f*x+e)+3*d"2*e
~2/f72%ckax (fxx+e) +3*xd"2xe"2/f "2*c*xa*xsinh (f*xx+e) -3xd*xe/fxc™2xa* (f*x+e) -3*d*

e/fxc " 2*xaxsinh (fxx+e)+c” 3xax* (fxx+e)+axc 3*xsinh (f*x+e))

Maxima [B] time = 1.12106, size = 320, normalized size = 3.6

(fxee - ee)e(fx) (fx + 1)3(_fx_e)

2.2 e e e (fxy
1 3 3 3 x“e® — 2 fxet +2e)eV™
7 ad3x* + acd?x® + > ac?dx?® + acx + > ac’d - ] + > acdz[ (f f )

f3

f? f?
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 3*(ata*cosh(f*x+e)),x, algorithm="maxima"

[Out] 1/4*a*xd”3*x"4 + a*c*d™2*x"3 + 3/2*%axc”™2xd*x"2 + a*c™3*x + 3/2*axc”2*xd* ((f*x
x¥e"e - eTe)xe” (f*x)/f72 - (f*x + 1)*e”(-f*x - e)/f"2) + 3/2%axcxd™2*x((£f72*x
“2%e"e - 2xfxx*e”e + 2*xeTe)*e” (f*x)/f73 - (f72%x72 + 2*f*xx + 2)*e”(-f*x - e
)/£73) + 1/2%a*d"3*((£f73*x"3*e"e — 3*xf72%x"2%e"e + 6*f*x*e”e — 6xe”e)*e” (f*
x)/f74 — (£73%x73 + 3*f72*x"2 + 6xf*x + 6)*xe”(-f*x - e)/f"4) + a*xc”3*sinh(f

*x + e)/f

Fricas [A] time = 2.01208, size = 365, normalized size = 4.1

ad® fAx* + 4 acd? fAx3 + 6 ac’df4x® + 4ac® fix - 12 (ad3f2x2 + 2 acd? f2x + ac’df? + 2ad3) cosh (fx + e) +4 (ad3fE
414

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 3*(ata*cosh(f*x+e)),x, algorithm="fricas")

[Out] 1/4x(a*d"3*xf~4*x"4 + 4xaxckd™2*xf~4*x"3 + 6*xaxc™2xd*xf~4*x"2 + 4xaxc 3*xf 4*x
- 12%(a*d"3*f"2*x72 + 2*axc*d"2*xf"2*x + axcT2%d*f"2 + 2*axd”3)*cosh(f*x + e

) + 4x(a*xd"3*f7"3*%x73 + 3Bkaxckd"2xfT3xx72 + axc”3*f7"3 + Gkaxckd"2xf + 3x(axc
“2%d*f"3 + 2*axd”3*xf)*x)*sinh(f*x + e))/f"4

Sympy [A] time = 2.41751, size = 264, normalized size = 2.97

3 ac® sinh (e+fx) 3ac2dx®  3ac?dxsinh (e+fx) 3ac?d cosh (e+fx) 2.3 3acd?x? sinh (e+fx) 6acd?x cosh (e+fx) 6ac
ac°x + 7 +— 7 - 7 + acd“x’ + 7 - 72 + —

3 2d 2 d3 4
(acosh (e) + a) (c3x + % + cd?x3 + Tx)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**3%(ata*xcosh(f*x+e)),x)

[Out] Piecewise((a*c**x3xx + a*xc**3*sinh(e + f*xx)/f + 3xakxck*2+xd*x**2/2 + 3kakck*2
*d*x*sinh(e + f*x)/f - 3*xaxcx*2*d*cosh(e + f*x)/f**2 + akxckxdx*x2*xx**3 + 3Jkax
cxdx*2xx**x2%xgsinh (e + f*x)/f - 6xaxcxdxx2xx*cosh(e + f*x)/f**2 + Gxakxckxdx*2*
sinh(e + f*x)/f**3 + axd*x*x3xx*%4/4 + a*d**3*x**3*xsinh(e + f*x)/f - 3*a*xd**3
*x*¥*x2%xcosh(e + f*x)/f**2 + 6xaxd**3*x*sinh(e + f*x)/f**3 — Gxaxd**3*cosh(e

+ fxx)/f*x*x4, Ne(f, 0)), ((axcosh(e) + a)*x(ckx*3*x + 3kckkxkd*x**x2/2 + c*xd**2

*x*xx3 + d**3xx**x4/4), True))

Giac [B] time = 1.25464, size = 351, normalized size = 3.94

(ad3f3x3 +3acd?f3x% + 3ac?df3x - 3ad® f2x% + ac® f3 - 6 acd? f2x — 3 ac?df
2 f4

1 3
1 ad®x* + acd?x® + > ac’dx? + ac3x +

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) ~3*(ata*cosh(f*x+e)),x, algorithm="giac")
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[Out] 1/4*a*xd”™3*x"4 + axcxd™2%x~3 + 3/2*a*xc”™2xd*x"2 + axc™3%x + 1/2%(a*d”~3*f~3*x~
3 + 3xaxckd"2+f"3*%x72 + 3kxaxcT2xdkf"3*x - 3kaxd"3xfT2xx72 + axc”3*xf"3 - 6*a
*Cckd 72+ T2k - BkaxcT2xd*f72 + 6*axd”3*xf*x + BGxakckd"2xf - 6xaxd”3)*e” (f*x

+ e)/f74 - 1/2%(axd"3*f73*x"3 + 3kakckd 2xf"3*x72 + 3kaxcT2+xd*f"3*x + 3*axd
“3*fT2%x72 4+ axcT3*fT3 + Bxakxckd"2+xfT2%x + 3BkaxcT2xd*fT2 + 6xaxd"3kf*x + 6%

axcxd"2*xf + 6xaxd”3)*e”(-fxx - e)/f"4
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3100  [(c+dx)*(a+acosh(e+ fx))dx

Optimal. Leaf size=67

2ad(c + dx) cosh(e + fx) a(c+dx)?sinh(e + fx) a(c+dx)> 2ad?sinh(e + fx)
- 7 + 7 e 7

[Out] (ax(c + d*x)~3)/(3*%d) - (2*axd*x(c + d*xx)*Coshl[e + fxx])/f"2 + (2xa*d”~2*Sinh
[e + £xx])/f"3 + (ax(c + d*x) " 2*Sinh[e + fx*xx])/f

Rubi [A] time = 0.0906686, antiderivative size = 67, normalized size of antiderivative =
1., number of steps used = 5, number of rules used = 3, integrand size = 18, number of rules_

integrand size
0.167, Rules used = {3317, 3296, 2637}

2ad(c + dx) cosh(e + fx) a(c+dx)?sinh(e + fx) a(c+dx)> 2ad?sinh(e + fx)
- 7 + 7 e 7

Antiderivative was successfully verified.

[In] Int[(c + d*x)~2%(a + a*Cosh[e + fx*x]),x]

[Out] (a*x(c + d*x)~3)/(3*%d) - (2xa*xd*(c + d*x)*Cosh[e + fxx])/f~2 + (2%axd~2%Sinh
[e + £xx])/f"3 + (ax(c + d*xx)~2xSinhl[e + fx*x])/f

Rule 3317

Int[((c_.) + (A_D)*(x_))"(m_.)*x((a_) + (b_.)*sinl(e_.) + (f_)*(x_)1)"(n_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (a + b*Sin[e + f*x])"n, x],
x] /; FreeQ[{a, b, ¢, d, e, f, m}, x] & IGtQ[n, 0] && (EqQ[n, 1] || IGtQL
m, 0] || NeQ[a"2 - b~2, 01)

Rule 3296

Int[((c_.) + (d_)*(x_))"(m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> -Simp[
((c + d*x) m*Cos[e + fxx])/f, x] + Dist[(d*m)/f, Int[(c + d*x)"(m - 1)*Cos[
e + f*xx], x], x] /; FreeQl{c, d, e, f}, x] && GtQ[m, O]

Rule 2637
Int[sin[Pi/2 + (c_.) + (d_.)*(x_)], x_Symbol] :> Simp[Sin[c + d*x]/d, x] /;

FreeQ[{c, 4}, x]

Rubi steps

f(c +dx)?(a + acosh(e + fx))dx = f (a(c +dx)? + a(c + dx)? cosh(e + fx)) dx

= a(c-::—ddx)B’ +a f(c + dx)? cosh(e + fx) dx

_a(c+dx)®  a(c+dx)?sinh(e+ fx) (2ad) f (c + dx)sinh(e + fx)dx
I 7 ) 7

_a(c+dx)®  2ad(c + dx) cosh(e + fx)  a(c+ dx)*sinh(e + fx) (211032) [ cc
R 72 " 7 *

a(c + dx)3 _ 2ad(c + dx) cosh(e + fx) . 2ad? sinh(e + fx) . a(c + dx)? sinh(e

3d 12 f3 f
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Mathematica [A] time = 0.314141, size = 80, normalized size = 1.19

(@2t (g )it ),

2d(c + dx) cosh(e + fx) d?x3
IZ i 72 ’

cdx? + ——

a

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)~2*(a + a*Coshle + f*x]),x]

[Out] a*(c™2%x + c*d*x"2 + (d"2%x"3)/3 - (2*%d*x(c + d*x)*Cosh[e + f*xx])/f"2 + ((c~
2%xf72 + 2xckxd*xf"2%x + d72*%(2 + £72%x72))*Sinhl[e + f*x])/f"3)

Maple [B] time = 0.012, size = 240, normalized size = 3.6

adz(fx+e)3 adz((fx+e)zsinh(fx+e)—2(fx+e)cosh(fx+e)+2sinh(fx+e)) dzea(fx+e)2 Zdze‘
+ — — E—

1
fl 3 2 £

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) 2% (a+taxcosh(f*x+e)), x)

[Out] 1/fx(1/3/f72xd"2*xax(f*x+e) " 3+1/f72*xd " 2xa* ((f*x+e) "2xsinh (fxx+e) -2x (f*x+e) *c
osh(f*x+e)+2*xsinh(f*x+e))-1/f72+%d " 2*e*a* (f*xx+e) "2-2/f"2xd " 2xexa* ((f*x+e) *si
nh(f*x+e)-cosh(f*x+e))+1/fxdxckxax (fxx+e) "2+2/fxdxckxax ((f*¥x+e)*sinh (fxx+e)-c
osh(fxx+e))+d " 2*xe”2/f " 2*xax (f*x+e)+d"2xe~2/f " 2xa*sinh (f*x+e)-2*d*xe/f*cxax (f*
x+e)-2*xd*xe/f*xcxa*sinh (f*x+e)+c ™ 2*%ax (f*x+e)+c 2*xa*sinh (f*x+e))

Maxima [B] time = 1.09106, size = 190, normalized size = 2.84

(fzxzee — 2 fxet + Zee)e(fx) (f2x2 +2fx

f? f

(fxee - ee)e(fx) (fx + 1)3(_fx_e)

1 1
3 ad?x® + acdx?® + ac*x + acd - ] + 5 ad?

12 f?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2*x(ata*cosh(f*x+e)),x, algorithm="maxima")

[Out] 1/3%axd™2*x"3 + akxckxd*x™2 + axc™2%x + axckxd*x((fxx*xe"e — e"e)*e”(f*x)/f"2 -
(fxx + D)*e”(—f*x - e)/f72) + 1/2%axd™2x((£f72*xx"2%e"e - 2xf*xxxe”e + 2%e”e)*
e”(fxx)/f73 - (£f72*%x"2 + 2xf*xx + 2)*e” (-f*x - e)/f73) + axc 2*sinh(f*x + e)

/£

Fricas [A] time = 1.9719, size = 231, normalized size = 3.45

ad? f3x3 + 3acdf3x* + 3ac’f3x - 6 (adzfx + acdf) cosh (fx + e) +3 (ud2f2x2 +2acdf?x + ac’f? + Zadz) sinh (fx +
3f3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2x(a+a*cosh(f*x+e)),x, algorithm="fricas")
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[Out] 1/3*(axd™2*xf"3*x"3 + 3kaxckd*xf~3*xx"2 + 3xaxc ™ 2xf " 3*xx - 6k (a*xd™2*xf*xx + axcxd
*f)*xcosh(f*xx + e) + 3x(a*xd™2*xf"2%x"2 + 2*xakxckd*f~2%x + a*xc™2*xf"2 + 2%axd”2)

*sinh(f*x + e))/f"3

Sympy [A] time = 0.945921, size = 151, normalized size = 2.25

5 2acdx sinh (e+ f x) 2acd cosh (e+ f x) ad2:3  ad’x%sinh (e+ f x) 2ad?x cosh (e+ f x) 2ad? sinh (e‘

7 + acdx® + - 7 +— 7 - 72 + 7
A2x3

(acosh (e) + a) (czx + cdx?® + Tx)

2, 4 ac? sinh (e+fx)
acx + —————

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**2*(a+a*cosh(f*x+e)),x)

[Out] Piecewise((a*c**2xx + axc**2*xsinh(e + f*x)/f + axcxd*x**2 + 2*xaxckxd*xx*xsinh/(
e + £*xx)/f - 2*axckxd*cosh(e + f*x)/f**2 + a*xdx*x2*xx**3/3 + axd*x*x2*x**2*ginh (

e + f*x)/f - 2*xaxd*x*2xx*xcosh(e + f*x)/f**x2 + 2*xaxd*x*x2xsinh(e + f*x)/f**3, N

e(f, 0)), ((axcosh(e) + a)*x(c**2*x + c*xd*x**2 + d*x*x2*xx**x3/3), True))

Giac [B] time = 1.29276, size = 200, normalized size = 2.99

1 2 e nedi? e acte s (ad2f2x2 +2acdf?x + ac?f2 - 2ad?fx - 2 acdf + 2 adz)e(fx“) ) (adzfzxz +2acdf?x + .
3 27

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) " 2x(at+axcosh(f*x+e)),x, algorithm="giac")
g g g

[Out] 1/3*%a*xd”2*x"3 + axc*xd*xx™2 + axc”™2*%x + 1/2%(a*xd"2*f72%x"2 + 2*axcxd*f " 2%x +
axc 2xf"2 - 2xaxd"2xfxx — 2xakxckxdxf + 2%xaxd"2)xe”" (fxx + e)/f"3 - 1/2x(axd"2
*fT2%x72 + 2kaxkxcxdxfT2%xx + axcT2*xfT2 4+ 2kxaxdT2xfxx + 2kakckdxf + 2%axd"2)*e

“(-fxx - e)/f"3
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3.101 f(c +dx)(a + acosh(e + fx))dx

Optimal. Leaf size=45

a(c + dx) sinh(e + fx) N a(c + dx)? _ ad cosh(e + fx)

7 2d Iz

[Out] (ax(c + d*x)~2)/(2%d) - (a*d*Coshl[e + f*xx])/f"2 + (a*x(c + d*x)*Sinh[e + f*x
/1

Rubi [A] time = 0.044669, antiderivative size = 45, normalized size of antiderivative =

. . b f rul
1., number of steps used = 4, number of rules used = 3, integrand size = 16, e e e

0.188, Rules used = {3317, 3296, 2638}

integrand size

a(c + dx) sinh(e + fx) N a(c + dx)? _ ad cosh(e + fx)

f 2d f?

Antiderivative was successfully verified.

[In] Int[(c + d*x)*(a + a*Coshle + fx*x]),x]

[Out] (ax(c + d*x)~2)/(2xd) - (a*d*Coshl[e + f*x])/f"2 + (a*(c + d*x)*Sinh[e + f*x
D/t

Rule 3317

Int[((c_.) + (d_)*x))"(m_.)*((a_) + (b_.)*sin[(e_.) + (f_D)*&)DD)"(n_.)
, x_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (a + b*Sin[e + f*x])“n, x],
x] /; FreeQ[{a, b, ¢, d, e, f, m}, x] && IGtQ[n, 0] && (EqQ[n, 1] || IGtQL
m, 0] || NeQ[a"2 - b~2, 0])

Rule 3296

Int[(Cc_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> -Simp[
((c + d*x) "m*Cos[e + fxx])/f, x] + Dist[(d*m)/f, Int[(c + d*x)"(m - 1)*Cosl[
e + f*xx], x], x] /; FreeQ[{c, d, e, f}, x] && GtQ[m, 0]

Rule 2638
Int[sin[(c_.) + (d_.)*(x_)], x_Symbol] :> -Simp[Cos[c + d*x]/d, x] /; FreeQ

[{c, d}, x]

Rubi steps

f(c +dx)(a + acosh(e + fx))dx = f(a(c + dx) + a(c + dx) cosh(e + fx)) dx

_ e er ddx)z +a f (c +dx) cosh(e + fx)dx
_a(c+dx)?  a(c+dx)sinh(e + fx)  (ad) [ sinh(e + fx)dx
B 7 - 7

a(c + dx)? ~ ad cosh(e + fx) a(c+dx)sinh(e + fx)

2d 7 f
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Mathematica [A] time = 0.217551, size = 52, normalized size = 1.16

a(=2(e + fx)(—2cf + de —dfx) + 4f(c + dx) sinh(e + fx) —4d cosh(e + fx))
4f2

Antiderivative was successfully verified.

[In] Integratel[(c + d*x)*(a + a*Cosh[e + f*x]),x]

[Out] (ax(-2*%x(e + fxx)*(d*e - 2xc*xf - d*xf*xx) — 4xd*Coshle + fx*xx] + 4xfx(c + d*xx)*
Sinh[e + fx*xx]))/(4xf"2)

Maple [B] time = 0.012, size = 91, normalized size = 2.

1 du(fx+e)2 da((fx+e)sinh(fx+e)—cosh(fx+e)) dea(fx+e) deasinh(fx+e)
T 7 N

+ac(fx+e)+ca

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)*(a+a*xcosh(f*x+e)),x)

[Out] 1/fx(1/2/fxd*a*x(fxx+e) " 2+1/f*xd*a*x((f*x+e)*sinh(f*x+e)-cosh(f*x+e))-d*e/f*xax
(f*x+e)-d*xe/f*a*sinh (f*x+e)+axckx (f*x+e)+ckxaxsinh (f*xx+e))

Maxima [A] time = 1.05972, size = 89, normalized size = 1.98

e _ e (fx) (—fx—e) in
%udx2+ucx+%ud (fxe e)e —(fx+1f)2€ +acs hj(cfx+e)

f2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*(ataxcosh(f*x+e)),x, algorithm="maxima"

[Out] 1/2*a*xd*x"2 + axcxx + 1/2%axdx((f*xx*e”e - e"e)*e” (f*x)/f"2 - (f*xx + 1)*e” (-
fxx - e)/f"2) + axcxsinh(fxx + e)/f

Fricas [A] time = 1.9827, size = 128, normalized size = 2.84

ad f?x? +2acf2x—2adcosh(fx+e) +2(adfx+ acf) sinh (fx +e)
2 f2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*(a+a*cosh(f*x+e)),x, algorithm="fricas")

[Out] 1/2*%(axd*f~2%x"2 + 2%a*xcxf " 2xx - 2%axdxcosh(f*x + e) + 2x(axdxf*xx + a*xcxf)x*
sinh(f*xx + e))/f"2
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Sympy [A] time = 0.401968, size = 68, normalized size = 1.51

acx 4+ ucsinhf(e+fx) 4 % 4 adxsin? (e+fx) 3 adcos?z(f&fx) fOI‘f 40

2
(acosh (e) + a) (cx + d%) otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*(a+taxcosh(f*x+e)),x)

[Out] Piecewise((a*c*x + a*ck*sinh(e + f*x)/f + axd*x**2/2 + axd*x*sinh(e + f*xx)/f
- axd*cosh(e + f*xx)/f*xx2, Ne(f, 0)), ((axcosh(e) + a)*(cxx + d*x**x2/2), Tr
ue))

Giac [A] time = 1.25261, size = 89, normalized size = 1.98

1 (adfx +acf — ad)e(fx”) (adfx +acf + ad)e(_fx_e)
— adx? + acx + -

22 2 f2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*(a+axcosh(f*x+e)),x, algorithm="giac")

[Out] 1/2*%a*d*x"2 + a*cxx + 1/2x(axd*fxx + akxc*xf - axd)*e”~(fxx + e)/f"2 - 1/2x(ax*
dxfxx + akxckxf + axd)*e”(-f*x - e)/f"2
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3102 f a+a cosh(e+fx) dx

c+dx

Optimal. Leaf size=64

aChi (xf + %)cosh (e— %f) asinh (e— %{) Shi (xf + %[) alog(c + dx)
d " d T

[Out] (axCoshl[e - (cxf)/d]*CoshIntegral[(c*xf)/d + f*x])/d + (a*Loglc + d*x])/d +
(axSinh[e - (c*f)/d]*SinhIntegrall[(cxf)/d + fx*x])/d

Rubi [A] time = 0.13797, antiderivative size = 64, normalized size of antiderivative =
18 number of rules
)

1., number of steps used = 5, number of rules used = 4, integrand size =

0.222, Rules used = {3317, 3303, 3298, 3301}

integrand size

aChi (xf+ %f)cosh (e— %[) . asinh (e— %) Shi (xf + %() . alog(c + dx)

d d d

Antiderivative was successfully verified.

[In] Int[(a + a*Cosh[e + f*x])/(c + d*x),x]

[Out] (a*Coshl[e - (cxf)/d]*CoshIntegral[(cxf)/d + f*x])/d + (axLoglc + d*x])/d +
(axSinh[e - (cx*f)/d]*SinhIntegral[(c*f)/d + f*x])/d

Rule 3317

Int[((c_.) + (d_)*(x_))"(m_.)*x((a_) + (b_.)*sin[(e_.) + (f_.)*(x_)])"(n_.)
, x_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (a + b*Sin[e + f*x])"n, x],
x] /; FreeQ[{a, b, c, d, e, f, m}, x] && IGtQ[n, 0] && (EqQ[n, 1] || IGtQ[
m, 0] || NeQ[a"2 - b~2, 0])

Rule 3303

Int[sin[(e_.) + (£_.)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Dist[Cos[(d*
e - cxf)/d], Int[Sin[(cxf)/d + f*x]/(c + d*x), x], x] + Dist[Sin[(d*e - cx*f
)/d], Int[Cos[(cxf)/d + fxx]/(c + d*xx), x], x] /; FreeQl{c, d, e, f}, x] &&
NeQ[d*e - cx*f, 0]

Rule 3298

Int[sin[(e_.) + (Complex[0, fz_ ])*(f_.)*x(x_)]1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[(I*SinhIntegral [(c*xf*fz)/d + fxfz*x])/d, x] /; FreeQ[{c, d, e, £
, Tz}, x] && EqQ[d*e - cxf*xfzxI, 0]

Rule 3301

Int[sinl[(e_.) + (Complex[0, fz 1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[CoshIntegral [(c*f*fz)/d + f*fz*x]/d, x] /; FreeQ[{c, d, e, f, fz
}, x] &% EqQ[d*(e - Pi/2) - cxf*xfz*xI, 0]

Rubi steps
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fa+acosh(e+fx)dx:f( a +acosh(e+fx)) i

c+dx c+dx c+dx

alog(c + dx) fcosh(e+ fx)

= + a —_—
d c+dx
. cf
cosh( +fx) sinh (— +f
= alog(c+dx) acoshle f—dx+ asinh e—c—f f—d
c+dx d c+dx

a cosh (e— 3) i(g +fx) alog(c+dx) asinh (e— —f) Shl( +fx)

= d T d

Mathematica [A] time = 0.107856, size = 54, normalized size = 0.84

(Ch1 (f( + x)) cosh (e - %) + sinh (e - %) Shi (f (2 + x)) + log(c + dx))
d

Antiderivative was successfully verified.

[In] Integrate[(a + a*Cosh[e + fx*x])/(c + d*x),x]

[Out] (ax(Cosh[e - (c*f)/d]*CoshIntegral[f*(c/d + x)] + Loglc + d*x] + Sinh[e - (
c*f)/d]*SinhIntegral [f*x(c/d + x)]))/d

Maple [A] time = 0.042, size = 94, normalized size = 1.5

aln(dx+c) a Cfd‘f cf —de a _ofde cf —de
— 7 " 34° E1(1fx+e+ 7 ) 73° d El(l, fx—e 7

Verification of antiderivative is not currently implemented for this CAS.

[In] int((at+a*cosh(f*x+e))/(d*x+c),x)

[Out] a*ln(d*x+c)/d-1/2%a/d*exp((cxf-d*xe)/d)*Ei(1,f*x+e+(ckxf-d*e)/d)-1/2%a/d*exp(
—(cxf-dxe) /d)*Ei(1,-f*x-e-(c*f-dx*e)/d)

Maxima [A] time = 1.26153, size = 95, normalized size = 1.48

of
(dx+o)f e—— (dx+c)f
1 ( )El( d ) e( d)El (_ d ) alog (dx + c)
—a + +

2 d d d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((ata*cosh(f*x+e))/(d*x+c),x, algorithm="maxima")

[Out] -1/2%a*x(e”~(-e + cxf/d)*exp_integral e(1l, (d*x + c)*f/d)/d + e" (e - cxf/d)*e
xp_integral e(l, -(d*x + c)*f/d)/d) + axlog(d*x + c)/d
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Fricas [A] time = 2.04592, size = 230, normalized size = 3.59

(uEi (—dfx;f) + aKEi (——dfxdﬂf)) cosh (—de%Cf) +2alog(dx +c) - (aEi (_dfx;cf) —aFi (——dfx;f)) sinh (—de%()
2d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((ata*cosh(f*x+e))/(d*x+c),x, algorithm="fricas")

[Out] 1/2*((a*Ei((d*f*xx + cxf)/d) + a*xEi(-(dxf*x + c*f)/d))*cosh(-(d*e - cx*f)/d)
+ 2%axlog(d*x + c) - (a*xEi((d*f*x + cxf)/d) - axEi(-(d*xf*x + c*f)/d))*sinh(

-(d*e - c*f)/d))/d

Sympy [F] time = 0., size = 0, normalized size = 0.

cosh (e + fx
a fde+f ! dx
c+dx c+dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((ata*cosh(f*x+e))/(d*x+c),x)

[Out] ax(Integral(cosh(e + f*x)/(c + d*x), x) + Integral(1l/(c + d*x), x))

Giac [A] time = 1.29379, size = 93, normalized size = 1.45

o _d
aEi (—@)e( d e) + aEi (@) e( d +e) +2alog(dx +¢c)
2d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a+a*cosh(f*x+e))/(d*x+c),x, algorithm="giac")

[Out] 1/2*%(a*Ei(—(d*f*x + c*f)/d)*e” (cxf/d - e) + a*xEi((dxf*x + cx*f)/d)*e” (—cxf/d
+ e) + 2xaxlog(d*x + c))/d
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3103 f a+a cosh(e+fx) dx

(c+dx)?
Optimal. Leaf size=87
afChi (xf + %) sinh (e— %f) af cosh (e— %) Shi (xf + %) acoshe+ fx)  a

P2 " 2 dc+dr)  dc+dn)

[Out] -(a/(d*(c + d*x))) - (a*Coshl[e + fxx])/(d*x(c + d*x)) + (axf*CoshIntegrall[(c
*f)/d + f*x]*Sinh[e - (c*f)/d])/d"2 + (axf*Cosh[e - (cxf)/d]*SinhIntegral[(
cxf)/d + f*xx])/d"2

Rubi [A] time = 0.172057, antiderivative size = 87, normalized size of antiderivative =
18 number of rules
)

1., number of steps used = 6, number of rules used = 5, integrand size =

0.278, Rules used = {3317, 3297, 3303, 3298, 3301}

integrand size

afChi (xf+ %r) sinh (e— %r) . af cosh (e— %[) Shi (xf+ %() acosh(e+ fx) a
d2 d? d(c + dx) d(c + dx)

Antiderivative was successfully verified.

[In] Int[(a + ax*Coshl[e + fx*x])/(c + d*x)~2,x]

[Out] -(a/(d*(c + d*x))) - (axCoshle + f*x])/(dx(c + d*x)) + (a*f*CoshIntegrall[(c
xf)/d + f*xx]*Sinh[e - (c*f)/d])/d"2 + (axf*Cosh[e - (c*f)/d]*SinhIntegral[(
cxf)/d + fxx])/d"2

Rule 3317

Int[(Cc_.) + (d_.)*(x_))"(m_.)*((a_) + (b_.)*sin[(e_.) + (f_.)*(x_)]1)"(n_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (a + b*Sin[e + fx*x])~n, x],
x] /; FreeQ[{a, b, c, d, e, f, m}, x] && IGtQ[n, 0] && (EqQ[n, 1] || IGtQ[
m, 0] || NeQ[a"2 - b~2, 0])

Rule 3297

Int[((c_.) + (d_D)*(x_)) " (m )*sinf[(e_.) + (f_.)*(x_)], x_Symbol] :> Simp[((
c + d*x)"(m + 1)*Sinf[e + f*x])/(d*(m + 1)), x] - Dist[f/(d*(m + 1)), Int[(c
+ d*x)"(m + 1)*Cos[e + f*x], x], x] /; FreeQ[{c, d, e, f}, x] && LtQ[m, -1
]

Rule 3303

Int[sin[(e_.) + (£_)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Dist[Cos[(d*
e - cxf)/d], Int[Sin[(c*xf)/d + f*x]/(c + d*x), x], x] + Dist[Sin[(d*e - cx*f
)/d]l, Int[Cos[(c*f)/d + f*x]/(c + d*x), x], x] /; FreeQl{c, d, e, £}, x] &&
NeQ[d*e - c*xf, 0]

Rule 3298

Int[sin[(e_.) + (Complex[0, fz_ ])*(f_.)*x(x_)]1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[(I*SinhIntegral [(c*xf*fz)/d + fxfz*x])/d, x] /; FreeQ[{c, d, e, £
, fz}, x] && EqQ[d*e - cxfxfz*xI, 0]

Rule 3301



389

Int[sin[(e_.) + (Complex[0, fz_1)*(f_.)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[CoshIntegral [(cxf*xfz)/d + f*xfz*x]/d, x] /; FreeQ[{c, 4, e, f, fz
}, x] &% EqQldx(e - Pi/2) - cxf*xfz*xI, 0]

Rubi steps

fa +acosh(e + fx) Iy = f( a__ acosh(e+fx)) i

(c + dx)? (c +dx)? (c +dx)?

B a cosh(e + fx)

Tde+rdn ) Ty

smh(e+fx)

3 a acosh(e+fx) (”f)f i

“dc+dx)  d(c+dx) d

c sinh{ = +fx
o _acosh(e+fx)+(afcosh(e—%))f%dxﬁ_(afsmh( _ f))J
d(c + dx) d(c + dx) d d
. acosh(e + fx) afChl( + fx) smh( %f) af cosh (e - %) Shi (%f

T Tdc+do | de+dn P2 - P2

Mathematica [A] time = 0.297618, size = 68, normalized size = 0.78

d(cosh(e+fx)+1) )

(fChl(f( +x))smh(e— —) +fcosh(e— l) Shl(f(; +x)) - e
42

Antiderivative was successfully verified.

[In] Integrate[(a + a*Cosh[e + f*x])/(c + d*x)~2,x]

[Out] (ax(-((d*x(1 + Coshl[e + fxx]))/(c + d*x)) + fxCoshIntegral[f*(c/d + x)]*Sinh
[e - (cxf)/d] + fxCosh[e - (c*f)/d]l*SinhIntegral[f*(c/d + x)]1))/d"2

Maple [A] time = 0.052, size = 149, normalized size = 1.7

-1
a afe—fX—e af cf ~de cf —de afefx+e cf af _dgde
d (dx + c) 2d(dfx+cf)+2d2 E1(1 fx+e+ 7 22 \ 4 + fx > 2° " Eifl,—fx—e

Verification of antiderivative is not currently implemented for this CAS.

[In] int((ata*cosh(f*x+e))/(d*x+c)~2,x)

[Out] -a/d/(d*x+c)-1/2*axf*xexp(-f*x-e)/d/(d*xf*x+c*xf)+1/2%a*xf/d"2xexp((cxf-d*e)/d)
*Ei (1, fxx+e+(cxf-d*e)/d)-1/2*axf/d"2xexp (f*x+e)/ (cxf/d+fxx)-1/2*axf/d"2*exp
(=(cxf-d*e)/d)*Ei(1,-f*x-e-(cxf-dxe)/d)

Maxima [A] time = 1.23123, size = 117, normalized size = 1.34

oler T, () ), ()

2 dx+0d | (@x+od T Bxtdd
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((ata*cosh(f*x+e))/(d*x+c)”~2,x, algorithm="maxima"

[Out] -1/2xax(e”(-e + cxf/d)*exp_integral e(2, (d*x + c)*f/d)/((d*x + c)*d) + e (
e - cxf/d)*exp_integral e(2, -(d*x + c)*f/d)/((d*x + c)*d)) - a/(d"2*x + c*

d)

Fricas [A] time = 2.00517, size = 351, normalized size = 4.03

2ad cosh (fx + e) +2ad - ((udfx + ucf)Ei (dfx;cf) - (adfx + acf)Ei (—dfx;f)) cosh (—de%() + ((udfx + acf)Ei(
) 2 (B + o)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((ata*cosh(f*x+e))/(d*x+c)”2,x, algorithm="fricas")

[Out] -1/2%(2*xaxd*cosh(f*x + e) + 2xaxd - ((axd*fxx + axc*xf)*Ei((dxf*x + cxf)/d)
- (axdxf*xx + a*cxf)*Ei(-(d*xf*x + c*xf)/d))*cosh(-(d*e - cxf)/d) + ((a*xdxf*x
+ axcxf)*Ei((d*f*xx + c*xf)/d) + (axd*f*xx + akxcxf)*Ei(-(dxf*x + c*xf)/d))*sinh

(-(d*e - c*f)/d))/(d"3*x + c*xd~2)

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((ata*cosh(f*x+e))/(d*x+c)**2,x)

[Out] Timed out

Giac [A] time = 1.27104, size = 227, normalized size = 2.61

d d d

(dfin (—dfx+cf) e(%_e) —dfxEi (dfx+cf) e(_%[ﬂ) +cfEi (—dfx+cf) e(%_e) - cfEi (@) e(_%+6) + del ) 4 gel-F-
B 2 (d3x + cdz)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a+ta*cosh(f*x+e))/(d*x+c)~2,x, algorithm="giac")

[Out] -1/2*(dxf*xx*Ei(-(d*f*xx + c*f)/d)*e” (c*xf/d - e) - dxf*xx*xEi((dxf*x + c*xf)/d)*
e"(-cxf/d + e) + c*xf*xEi(-(dxf*x + cxf)/d)*e” (cxf/d - e) - c*xf*Ei((d*xf*x + c
*f)/d)*xe” (-c*xf/d + e) + dxe” (f*xx + e) + d*xe”(-f*xx - e))*a/(d"3*x + c*xd~2) -

a/((d*x + c)*d)
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3 104 f a+a cosh(e+fx) dx

(c+dx)3
Optimal. Leaf size=123

af?>Chi (xf + %) cosh (e— %() . af?sinh (e— %f) Shi (xf+ %r) _afsinh(e+ fx) acosh(e + fx) 4

243 243 2d%(c + dx) 2d(c+dx)2  2d(c + dx):

[Out] -a/(2xd*(c + d*x)~2) - (a*Coshle + fx*x])/(2%d*(c + d*x)~2) + (axf~2xCoshl[e
- (cxf)/d]*CoshIntegral [(cxf)/d + f*x])/(2%d"3) - (axf*Sinh[e + fx*x])/(2%d"”

2%(c + d*x)) + (axf~2+Sinh[e - (c*f)/d]*SinhIntegral[(c*f)/d + f*xx])/(2xd~3

)

Rubi [A] time = 0.215713, antiderivative size = 123, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 7, number of rules used = 5, integrand size = 18, e o e

0.278, Rules used = {3317, 3297, 3303, 3298, 3301}

af2Chi (xf + %) cosh (e— %() . af?sinh (e— %) Shi (xf+ %) _afsinh(e+ fx) acosh(e+ fx) a

243 243 2d2(c + dx) 2d(c+dx)2  2d(c + dx):

integrand size

Antiderivative was successfully verified.

[In] Int[(a + a*Coshl[e + f*x])/(c + d*x)~3,x]

[Out] -a/(2*d*(c + d*x)~2) - (a*Coshl[e + f*xx])/(2*d*(c + d*x)~2) + (a*xf~2+Coshle
- (cxf)/d]*CoshIntegral [(cxf)/d + f*x])/(2%d"3) - (axf*Sinh[e + fx*x])/(2%d”

2x(c + d*x)) + (axf~2*Sinh[e - (c*f)/d]*SinhIntegral[(c*f)/d + f*x])/(2%d"3

)

Rule 3317

Int[((c_.) + (d_)*(x_))"(m_.)*x((a_) + (b_.)*sin[(e_.) + (f_.)*(x_)])"(n_.)
, x_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (a + b*Sin[e + f*x])"n, x],
x] /; FreeQ[{a, b, c, d, e, f, m}, x] && IGtQ[n, 0] && (EqQ[n, 1] || IGtQ[
m, 0] || NeQ[a"2 - b~2, 0])

Rule 3297

Int[((c_.) + (d_D)*(x_)) " (m_)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> Simp[((
c + d*x)"(m + 1)*Sin[e + f*xx])/(d*x(m + 1)), x] - Dist[f/(d*(m + 1)), Int[(c
+ d*x)~(m + 1)*Cos[e + f*x], x], x] /; FreeQ[{c, d, e, f}, x] && LtQ[m, -1
]

Rule 3303

Int[sin[(e_.) + (£_)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Dist[Cos[(d*
e - cxf)/d], Int[Sin[(c*f)/d + f*x]/(c + d*x), x], x] + Dist[Sin[(d*e — cx*f
)/d]l, Int[Cos[(cxf)/d + f*xx]/(c + d*x), x], x] /; FreeQl{c, 4, e, £}, x] &&
NeQ[d*e - c*xf, 0]

Rule 3298

Int[sinl[(e_.) + (Complex[0, fz 1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[(I*SinhIntegral [(c*xf*fz)/d + fxfz*x])/d, x] /; FreeQ[{c, d, e, £
, Tz}, x] && EqQ[d*e - cxf*xfzxI, 0]
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Rule 3301

Int[sin[(e_.) + (Complex[0, fz_ ])*(f_.)*x(x_)]1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[CoshIntegral [(c*f*fz)/d + f*fz*x]/d, x] /; FreeQ[{c, d, e, f, fz
}, x] &% EqQld*(e - Pi/2) - cxf*xfz*xI, 0]

Rubi steps

fa+ucosh(e+fx) dx:f( a__, acosh(e+fx)) I

(c +dx)3 (c +dx)3 (c +dx)3
3 a cosh(e + fx)
~ 2d(c + dx)? ta (c + dx)? ax
smh(e+fx)
B a _acosh(e + fx) (af) f Trd?
2d(c+dx)?>  2d(c + dx)? 2d
h
_ a _acosh(e+ fx) afsinh(e+ fx) (”fZ) f%:;fx)d
2d(c +dx)?  2d(c +dx)? 2d%(c + dx) 242
cosh( = +fx
2 of ( )
_ a _acosh(e + fx) afsinh(e + fx) N (”f cosh (e— E)) f vl .
©2d(c+dx)? 2d(c + dx)? 2d%(c + dx) 242
f 2
_ a _acosh(e + fx) N af? cosh (e— _) Chl( +fx) _af sinh(e + fx) N af
2d(c +dx)?  2d(c + dx)? 243 2d2(c + dx)
Mathematica [A] time = 0.455808, size = 90, normalized size = 0.73
d(f (c+dx) sinh(e+fx)+d cosh(e+ fx)+d)
a{ £20h(F (5 +x)) cosh (e = L) + f2sinh (e — L) i (£ (& + x)) - L eomhier/20)

243
Antiderivative was successfully verified.

[In] Integrate[(a + a*Cosh[e + f*x])/(c + dx*x)~3,x]

[Out] (ax(f"2+Cosh[e - (cxf)/d]*CoshIntegral[f*(c/d + x)] - (d*(d + d*Cosh[e + fx*
x] + fx(c + d*x)*Sinh[e + f*x]))/(c + d*x)~2 + £72xSinh[e - (c*f)/d]*SinhIn
tegral [fx(c/d + x)]))/(2%d"3)

Maple [B] time = 0.053, size = 296, normalized size = 2.4

a s flae~frex .\ flae~frec fae~fxe f2
2d(dx+c)*  4d (dzfzx2 +2cdf?x + c2f2) 442 (dzfzx2 +2cdf?x + czfz) 4d (dzfzx2 +2cdf?x + c2f2) 4d

Verification of antiderivative is not currently implemented for this CAS.

[In] int((at+a*cosh(f*x+e))/(d*x+c) 3,x)

[Out] -1/2%a/d/(d*x+c) 2+1/4*xa*xf~3*xexp(-f*x—-e)/d/ (A" 2% " 2xx"2+2xckd*f " 2*x+c™2%f "2
) *x+1/4xaxf " 3kxexp (—f*xx—-e)/d72/ (d™2%f " 2+x"2+2kcxd*f ~2*x+c™2xf "2) xc-1/4*a*xf "2

xexp (—f*xx-e) /d/ (d72+f"2xx"2+2*ckd*f ~2xx+c”2%xf72) -1 /4*a*xf~2/d"3xexp ((cxf-dx*e
)/d)*Ei (1, f*x+e+(c*xf-dxe)/d)-1/4xf"2xa/d"3xexp (f*x+e)/ (cxf/d+fxx) "2-1/4%f"2
*xa/d~3*exp (fxx+e) /(cxf/d+f*x)-1/4*f"2xa/d"3*exp (- (cxf-d*e)/d) *Ei (1, -f*x-e—(
cxf-d*e)/d)
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Maxima [A] time = 1.22622, size = 132, normalized size = 1.07

L9, ((dx;rC)f) A=), (_ (dx;rc)f)

2 (dx + c)°d @x+ofd | 2(dx? +2cd2x + )

a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((ata*cosh(f*x+e))/(d*x+c)”~3,x, algorithm="maxima"

[Out] -1/2xax(e”(-e + cxf/d)*exp_integral e(3, (d*x + c)*f/d)/((d*x + c)"2xd) + e
~(e - c*¥f/d)*exp_integral _e(3, -(d*x + c)*f/d)/((d*x + c)~2%d)) - 1/2*a/(d"
3%x72 + 2kckd"2%x + c72%d)

Fricas [B] time = 2.07163, size = 572, normalized size = 4.65

2 ad? cosh (fx + e) +2ad? - ((ad2f2x2 +2acdf?x + aczfz)Ei (@) + (ad2f2x2 +2acdf?x + uczfz)Ei (—LJ;C

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((ata*cosh(f*x+e))/(d*x+c)”~3,x, algorithm="fricas")

[Out] -1/4*%(2*axd"2*xcosh(f*x + e) + 2*a*xd”™2 - ((axd™2*xf~2xx72 + 2ka*xc*d*f~2*x + a
*cT2+%f72) *kEi ((dxf*xx + cxf)/d) + (a*xd™2*%f72*x72 + 2xaxcxd*xf~2%x + a*xc ™ 2*xf"2)

*Ei (- (d*f*x + c*f)/d))*cosh(-(d*¥e - c*f)/d) + 2*x(axd™2*xf*x + axc*d*f)*sinh(

fxx + e) + ((axd™2+f72xx72 + 2xaxckxd*xf~2*x + axc™2xf72)*Ei ((dxf*x + c*xf)/d)

- (axd"2*f"2%x72 + 2kaxcxd*f~2xx + axc 2xf"2)*Ei(-(d*f*x + c*f)/d))*sinh(-

(dxe - c*f)/d))/(A"5*x"2 + 2*xcxd~4*xx + c~2%d"3)

Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((ata*cosh(f*xx+e))/(d*x+c)**3,x)

[Out] Timed out

Giac [B] time = 1.19746, size = 443, normalized size = 3.6

Q’—e -4 € - i_e - -
adzfzszi (_@) e( a ) n adzfzszi (@) e( it ) +2 acdein (_dfxd+cf) e( d ) +2 ElCdein (dfxd+cf) e( d

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((ata*cosh(f*x+e))/(d*x+c)~3,x, algorithm="giac")

[Out] 1/4*(axd”2*xf~2xx"2*Ei (-(d*f*x + c*xf)/d)*e”(c*xf/d - e) + a*xd™2*xf~2*xx"2*xEi((d
*f+xx + c*xf)/d)*e” (—c*xf/d + e) + 2¥axckd*f " 2*kx*Ei(-(d*xf*x + cxf)/d)*e” (cxf/d

- e) + 2*xaxckd*xf"2xx*Ei ((d*f*x + c*xf)/d)*e” (—c*xf/d + e) + axc ™ 2*xf " 2xEi(-(d

*f*xx + c*xf)/d)*e” (cxf/d - e) + a*xc ™ 2*xf " 2+Ei((dxf*xx + cxf)/d)*e” (-c*xf/d + e)

- axd"2*xf*xxke” (f*x + e) + a*xd ™ 2*f*x*e” (-f*x — e) - axckxd*f*xe”(f*x + e) + a
xckdxfxe™ (—fxx - e) - axd™2*xe” (f*x + e) - axd™2xe”(-f*x - e) - 2*xaxd"2)/(d"

5%x72 + 2%c*d~4*x + c”2%d"3)
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3.105 f(c + dx)3(a + acosh(e + fx)) dx

Optimal. Leaf size=237

12a%d?(c + dx) sinh(e + fx) . 3a?d?(c + dx) sinh(e + fx) cosh(e + fx) .\ 3a?cd®x _ 3a2d(c + dx)? cosh’(e + fx) B
f? 4f3 4f? 4f2

[Out] (3*a™2*xcxd™2*xx)/(4*xf72) + (3*a~2*d"3*x72)/(8*f~2) + (3*a"2*(c + d*x)~4)/(8x%
d) - (12*a~2*d"3*Coshle + fx*xx])/f"4 - (6*%a"2*d*(c + d*x) 2*Cosh[e + fx*x])/f

"2 - (3*a”2*d"3*Coshl[e + f*xx]~2)/(8+%f"4) - (3*a~2*xd*(c + d*x) " 2*Cosh[e + f*
x]72)/(4xf~2) + (12*%a"2%d"2*(c + d*x)*Sinh[e + f*x])/f"3 + (2*a"2*(c + d*x)
~3*Sinh[e + f*x])/f + (3*xa”2*d"2x(c + d*x)*Cosh[e + f*x]*Sinh[e + fx*x])/ (4%

£73) + (a”2x(c + dxx)~3*Cosh[e + f*x]*Sinh[e + fxx])/(2*f)

Rubi [A] time = 0.265398, antiderivative size = 237, normalized size of antiderivative =

1., number of steps used = 10, number of rules used = 6, integrand size = 20, number of rules

= 0.3, Rules used = {3317, 3296, 2638, 3311, 32, 3310}

integrand size

12a%d?(c + dx) sinh(e + fx) N 3a?d?(c + dx) sinh(e + fx) cosh(e + fx) . 3a’cd’x ~ 3a2d(c + dx)? cosh’(e + fx) B
f? 4f3 4f2 4f2

Antiderivative was successfully verified.

[In] Int[(c + d*x)~3*(a + a*Coshl[e + fx*x])~2,x]

[Out] (3*a~2*xcxd™2*xx)/(4*xf72) + (3*a~2*d"3*x72)/(8*f~2) + (3*a"2*(c + d*x)~4)/(8x%
d) - (12*a~2*d"3*Coshle + fx*xx])/f"4 - (6*%a"2*d*(c + d*x) "2*Cosh[e + fx*x])/f

"2 - (3*a”2*d"3*Coshl[e + f*xx]~2)/(8+%f"4) - (3*a”~2*xd*(c + d*x) " 2*Cosh[e + f*
x]72)/(4xf~2) + (12*a"2*%d"2*(c + d*x)*Sinh[e + f*x])/f"3 + (2*a"2*(c + d*x)
~3*Sinh[e + f*x])/f + (3*xa”2*d"2x(c + d*x)*Cosh[e + f*x]*Sinh[e + fx*x])/(4*

£73) + (a”2x(c + dxx)~3*Cosh[e + f*x]*Sinh[e + fxx])/(2x*f)

Rule 3317

Int[((c_.) + (@_)*x))"(@_.)*x((a_) + (b_.)*sinl(e_.) + (£_)*(x)D1)"(n_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (a + b*Sin[e + f*x])"n, x],
x] /; FreeQ[{a, b, c, d, e, f, m}, x] && IGtQ[n, 0] && (EqQ[n, 1] || IGtQ[
m, 0] || NeQ[a"2 - b~2, 0])

Rule 3296

Int[((c_.) + (d_)*(x_))"(m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> -Simp[
((c + d*x) "m*Cos[e + fx*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)"(m - 1)*Cos[
e + fxx], x], x] /; FreeQ[{c, d, e, £}, x] && GtQ[m, O]

Rule 2638

Int[sinl(c_.) + (d_.)*(x_)], x_Symbol] :> -Simp[Cos[c + d*x]/d, x] /; FreeQ
[{c, d}, x]

Rule 3311

Int[((c_.) + (@_)*(x_)) " (m )*x((b_.)*sin[(e_.) + (f_.)*(x_)]1)"(n_), x_Symbo
1] :> Simp[(d*m*(c + d*x)~(m - 1)*(bxSin[e + fxx])"n)/(£72*#n"2), x] + (Dist
[(b™2%(n - 1))/n, Int[(c + d*x) m*(b*Sinf[e + f*x])"(n - 2), x], x] - Dist[(
d"2xm*(m - 1))/(£72*n"2), Int[(c + d*x)"(m - 2)*(b*Sinl[e + f*x])™n, x], x]
- Simp[(b*(c + d*x) "m*Cos[e + f*x]*(b*Sinle + f*xx])~(n - 1))/(f*n), x]1) /;
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FreeQ[{b, c, d, e, f}, x] && GtQ[n, 1] && GtQ[m, 1]

Rule 32

Int[((a_.) + (b_.)*(x_)) " (m_), x_Symbol] :> Simp[(a + bxx)"(m + 1)/(b*(m +
1)), x] /; FreeQ[{a, b, m}, x] && NeQ[m, -1]

Rule 3310

Int[((c_.) + (@_D)*x))*((b_.)*sinl[(e_.) + (f_.)*(x_)]1)"(n_), x_Symbol] :>
Simp[(d*(b*Sin[e + fxx])"n)/(£72*n"2), x] + (Dist[(b~2*(n - 1))/n, Int[(c
+ d*x)*(b*Sinle + f*x])~(n - 2), x], x] - Simp[(b*(c + d*x)*Cos[e + f*x]*(b
*Sinfe + f*x])"(n - 1))/(f*n), x]) /; FreeQ[{b, c, d, e, f}, x] && GtQ[n, 1
]

Rubi steps

f(c +dx)*(a + a cosh(e + fx))? dx = f(az(c + dx) + 2a%(c + dx)3 cosh(e + fx) + a?(c + dx)3 cosh’(e + fx)) dx

2 d 4
= % + a? f(c +dx)3 cosh?(e + fx)dx + (2a2) f(c + dx)? cosh(e + fx) dx
_a?(c+dx)? _ 3a2d(c + dx)? cosh’(e + fx) .\ 2a%(c + dx)® sinh(e + fx) . a?(c +
Y 4f2 f
_ 3a?(c + dx)* ~ 6a%d(c + dx)? cosh(e + fx) ~ 3a2d cosh®(e + fx) ~ 3a2d(c + dx)
B 8d 12 8f4 4
3 3a’cd?x N 3a’d®x? N 3a%(c + dx)* ~ 6a%d(c + dx)? cosh(e + fx) ~ 3a’d® coshz(e
T 4f? 8f2 8d 12 8f4
_ Baled’x . 3a2d%x? s 3a%(c + dx)* _ 12a%d3 cosh(e + fx) _ 6a%d(c + dx)? cosh(e
T4 fz 8 fz 84 f4 fz

Mathematica [A] time = 1.40764, size = 217, normalized size = 0.92

a? (Zf (16(c + dx) (czf2 + 2cd f?x + d? (fzx2 + 6)) sinh(e + fx) + (c + dx) (2c2f2 + 4cd f2x + d? (Zfzx2 + 3)) sinh(2(e -

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)~3*(a + a*Coshl[e + f*x])~2,x]

[Out] (&~ 2% (-96*xd*(c™2*xf~2 + 2kc*xd*f~2*xx + d"2%x(2 + £72%x72))*Coshle + f*x] - 3*d
*(2%cT2%f72 + dkckd*fT2xx + d72% (1 + 2*%f72*x