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This report gives the result of running the computer algebra independent integration test.

The download section in the appendix contains links to download the problems in plain
text format used for all CAS systems.

The number of integrals in this report is [ 102 ]. This is test number [ 161 |.

1.1 Listing of CAS systems tested

The following are the CAS systems tested:

1.
2.
3.
4.

Mathematica 13.1 (June 29, 2022) on windows 10.
Rubi 4.16.1 (Dec 19, 2018) on Mathematica 13.0.1 on windows 10.
Maple 2022.1 (June 1, 2022) on windows 10.

Maxima 5.46 (April 13, 2022) using Lisp SBCL 2.1.11.debian on Linux via sagemath
9.6.

5. Fricas 1.3.8 (June 21, 2022) based on sbcl 2.1.11.debian on Linux via sagemath 9.6.
6.

7. Sympy 1.10.1 (March 20, 2022) Using Python 3.10.4 on Linux.

8.

Giac/Xcas 1.9.0-13 (July 3, 2022) on Linux via sagemath 9.6.

Mupad using Matlab 2021a with Symbolic Math Toolbox Version 8.7 on windows 10.

Maxima and Fricas and Giac are called using 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 from 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 automatically
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.

System % solved % Failed

Rubi 100.00 ( 102) | 0.00 (0)

Mathematica | 99.02 (101 ) | 0.98 (1)
Maxima | 82.35(84) | 17.65 (18)
Maple 78.43 (80) | 2157 (22)
Fricas 76.47 (78) | 23.53 (24)
Giac 52.94 (54 ) | 47.06 (48)
Sympy 30.39 (31) |69.61(71)
Mupad 28.43 (29) | 71.57 (73)

Table 1.1: Percentage solved for each CAS

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
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.
2. antiderivative contains a special function and the optimal an-
tiderivative does not.
3. antiderivative contains the imaginary unit and the optimal an-
tiderivative does not.

F 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.

Table 1.2: Description of grading applied to integration result

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 100.00 0.00 0.00 0.00
Mathematica 94.12 2.94 1.96 0.98
Maxima, 68.63 8.82 4.90 17.65
Maple 60.78 5.88 11.76 21.57
Fricas 52.94 23.53 0.00 23.53
Sympy 29.41 0.98 0.00 69.61
Giac 28.43 21.57 2.94 47.06
Mupad N/A 17.65 0.00 71.57

Table 1.3: Antiderivative Grade distribution of each CAS

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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The following table shows the distribution of the different types of failure for each CAS.
There are 3 types of reasons why it can fail. The first is when CAS returns back the input
within the time limit, which means it could not solve it. This the typical normal failure F .
The second is due to time out. CAS could not solve the integral within the 3 minutes time
limit which is assigned F(-1).

The third is due to an exception generated. Assigned F(-2). This most likely indicates an
interface problem between sagemath and the CAS (applicable only to FriCAS, Maxima and



Giac) or it could be an indication of an internal error in CAS. This type of error requires
more investigations to determine the cause.

System Number failed Percentage nor- | Percentage time- | Percentage ex-
mal failure out failure ception failure
Rubi 0 0.00 % 0.00 % 0.00 %
Mathematica | 1 0.00 % 100.00 % 0.00 %
Maple 22 100.00 % 0.00 % 0.00 %
Fricas 24 100.00 % 0.00 % 0.00 %
Giac 48 100.00 % 0.00 % 0.00 %
Maxima 18 100.00 % 0.00 % 0.00 %
Sympy 71 95.77 % 2.82 % 1.41 %
Mupad 73 100.00 % 0.00 % 0.00 %

Table 1.4: Failure statistics for each CAS




1.3 Time and leaf size Performance

The table below summarizes the performance of each CAS system in terms of time used
and leaf size of results.

Mean size is the average leaf size produced by the CAS (before any normalization). The
Normalized mean is relative to the mean size of the optimal anti-derivative given in the
input files.

For example, if CAS has Normalized mean of 3, then the mean size of its leaf size is 3
times as large as the mean size of the optimal leaf size.

Median size is value of leaf size where half the values are larger than this and half are
smaller (before any normalization). i.e. The Middle value.

Similarly the Normalized median is relative to the median leaf size of the optimal.

For example, if a CAS has Normalized median of 1.2, then its median is 1.2 as large as the
median leaf size of the optimal.

System Mean  time | Mean size | Normalized Median Normalized
(sec) mean size median
Rubi 0.08 85.72 0.89 68.00 1.00
Mathematica | 1.14 89.10 0.91 65.00 0.93
Maple 0.85 103.55 1.08 66.50 1.08
Maxima 0.24 95.08 1.24 58.50 0.90
Fricas 0.33 138.33 1.56 70.00 1.39
Sympy 0.35 42.13 0.79 22.00 1.00
Giac 0.35 162.83 1.86 61.00 1.56
Mupad 0.21 24.83 0.60 13.00 0.80

Table 1.5: Time and leaf size performance for each CAS

The following are bar charts for the normalized leafsize and time used from the above table.
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Mean time used (seconds)

Normalized mean size of antiderivative

Lower is better

Lower is better
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1.4 list of integrals that has no closed form
antiderivative
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1.5 List of integrals solved by CAS but has
no known antiderivative

Rubi {}
Mathematica {}
Maple {}
Maxima {}
Fricas {}
Sympy {}

Giac {}

Mupad {}



13

1.6 list of integrals solved by CAS but failed
verification

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 {}

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.

Mupad Verification phase not implemented yet.

1.7 Timing

The command AbsoluteTiming[] 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 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 CPU 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 F grade. The time used by failed
integrals due to time out was not counted in the final statistics.
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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 was correct.

Verification phase also had 3 minutes time out. An integral whose result was not verified
could still be correct, but further investigation is needed on those integrals. These integrals
were 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 re-
sults

1.9.1 Important note about Maxima results

Since tests were run in a batch mode, and using an automated script, then any integral
where Maxima needed an interactive response from the user to answer a question during
the evaluation of the integral will fail.

The exception raised is ValueError. Therefore Maxima results is lower than what would
result if Maxima was run directly and each question 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 14 such integrals out of total 705, or about 2
percent. This percentage can be higher or lower depending on the specific input test file.

Such integrals can be identified by looking at the output of the integration in each section
for Maxima. The exception message will indicate the cause of error.

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 automatic loading of Maxima abs_integrate was found to cause some problems.
So the following code was added to disable this effect.

{ from sage.interfaces.maxima_lib import maxima_lib
| maxima_lib.set('extra_definite_integration_methods', '[1')




15

L maxima_lib.set('extra_integration_methods', '[]') J

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

1.9.2 Important note about FriCAS result

There were few integrals which failed due to SageMath interface and not because FriCAS
system could not do the integration.

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.
These can be identified by looking at the exception message given in the result.

1.9.3 Important note about finding leaf size of antiderivative

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

The other CAS systems (SageMath and Sympy) do not have special builtin function for this
purpose at this time. Therefore the leaf size for Fricas and Sympy antiderivative was deter-
mined using the following function, thanks to user slelievre at https://ask.sagemath|
lorg/question/57123/could-we-have-a-leaf count-function-in-base-sagemath/|

def tree_size(expr):
L
Return the tree size of this expression.
if expr not in SR:
# deal with lists, tuples, vectors
return 1 + sum(tree_size(a) for a in expr)
expr = SR(expr)
X, aa = expr.operator(), expr.operands|()
if x is None:
return 1
else:
return 1 + sum(tree_size(a) for a in aa)



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/
https://ask.sagemath.org/question/57123/could-we-have-a-leaf_count-function-in-base-sagemath/
https://ask.sagemath.org/question/57123/could-we-have-a-leaf_count-function-in-base-sagemath/
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For Sympy, which was called directly from Python, the following code was used to obtain
the leafsize of its result

try:
# 1.7 is a fudge factor since it is low side from actual leaf count
leafCount = round(1.7+count_ ops(anti))

except Exception as ee:
leafCount =1

1.9.4 Important note about Mupad results

Matlab’s symbolic toolbox does not have a leaf count function to measure the size of
the antiderivative. Maple was used to determine the leaf size of Mupad output by post

processing Mupad result.

Currently no grading of the antiderivative for Mupad is implemented. If it can integrate
the problem, it was assigned a B grade automatically as a placeholder. In the future, when
grading function is implemented for Mupad, the tests will be rerun again.

The following is an example of using Matlab’s symbolic toolbox (Mupad) to solve an integral

‘ integrand = evalin(symengine, 'cos(x)*sin(x)"')
‘ the_variable = evalin(symengine, 'x')
‘ anti = int(integrand,the_variable)

Which gives sin(x)~2/2




1.10 Design of the test system

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

[ Mathematica script + grading +verification ]
Sam Blake test file

[ Rubi script + grading + verification POST
PROCESSOR
PROGRAM
Test files from Albert : n b
T
8 Rich Rubi web site l aple script + grading
Waldek Hebisch - "
test file [ Python script to run sympy + grading
j\> . - Program that
b Latex repo
’ Matlab script for Mupad/Symbolic toolbox generates the p

Latex report
using input

from the ‘ HTML
result tables

™ Giac

SageMath/Python
script to test
Maxima, Fricas +

grading
Maxima —>

High level overview of the CAS
independent integration test

build system
One record (line) per one integral result. The line is CSV comma'separated. This is description of each record

! Fricas

pe

[ | SageMath

1. integer, the problem number.

2. integer. O for failed, 1 for passed, -1 for timeout, -2 for CAS specific exception. (this is not the grade field)
3. integer. Leaf size of result.

4. integer. Leaf size of the optimal antiderivative.

5. number. CPU time used to solve this integral. O if failed.

6. string. The integral in Latex format

7. string. The input used in CAS own syntax.

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

9. 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.

12. String. The grade of the antiderivative. Can be “A”, “B”, “C”, or “F”
13. String. Small string description of why the grade was given.

14. integer. 1 if result was verified or 0 if not verified.

The following fields are present only in Rubi Table file

15. integer. Number of steps used.

16. integer. Number of rules used.

17. integer. Integrand leaf size.

18. real number. Ratio. Field 16 over field 17

19. String of form “{n,n,..}” which is list of the rules used by Rubi a1 A
20. String. The optimal antiderivative in Mathematica syntx August 26,2022
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2.1 List of integrals sorted by grade for each
CAS

Local contents

2.1.1
2.1.2
2.1.3
214
2.1.5
2.1.6
2.1.7
2.1.8

Rubi .

Mathematica . . . . . . . . . . e

Maple

Maxima . . . . . . o e e e e e

FriCAS
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2.1.1 Rubi

A grade: { [1}2}[3} 4[5} [6}[7},8) 9} [10} 11} 12}[13} 14} [15} [16} 17, 18} 19} 220} 21} 22} [23} [24} [25) 26} [27]
[28,[29}30} 31}, 32} 33} 34} 135} [36} 37, (38}, 139} [40), A1} 12} 43} 44}, (43}, 46} 47 48, 49}, (50} [5 1} 52} 53}, 54} 55,
[56} (57} 58, [59, (60, (61} 62} 63} [64, (65, (66} 67, 68, [69}, 70, 711,72} [73} [74} [75} [76, 77} [78} [79}, [8T} BT} 82} 83,
(84,8586} 87,88} /89}00} 91} [92, 93} 94} [95,[96},[07} (98, [99}, [100} 101} [102] }

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

2.1.2 Mathematica

A gracte: { 121,57 B0} 1) 2 13} 15 6, 7 8, 19,20, 21 22, 25 25, 26 27, 25
30,31}, 32, [33}[34} 35} [36} 38} [39} [40} 41}, 42} (43} [44} (45, (46}, [£7], (43, 49} [50} 5T} 62} [54} 55} [66} 57 [58} [69]
(60,61} [62, 63}, [64} (651, (66}, [67} (68, 69, [0} [711, [72} [73} [74), [75} [76}, [77, [78} [79}, 80, [B1} [82, B3}, [84} |85}, BB} [B7}
5818900, 0172, 03] 41,95} 06, 67, 98,09} 100} }

B grade: { 3}[24[p3 }
 grade: { 00107 )
F grade: {37}

2.1.3 Maple

A grade: { [1}2}[3} 4[5} 617,89} [10} 11} 12}[13} 14} [15} [16} [17] 18} 19} 20} 21} 22} [23} [27] [28, 2} 30}
31,32, 33,34}, 40, 4T} 42} (43 (44} 45, 465, (47} 48} 49, 50, [5 T} 52} 56} 57} (6T} 67} (72474 [75, (77} [79} B3, B4,
[85,[86,87,91}[92}95}100] }

B grade: { [35,36,[93,04[98,[99 }
C grade: { [26,[39}55}58, 59,60} /62, /63, 82, [88, 8% [90] }
F grade: { 24253738, 53} 54} [64)[65,[66} 68} 69} [70} [71} 73} 76} 78} |80} B1}[96} 97} [101} [102] }

2.1.4 Maxima

A grade: { B}[5} 617}, 8}[9} (10}, (L1} [12, [13} [14, [15} [16} [I&) [19, [20} 21} [23) 27} [28} [29} [30} 31} [32} 33} |40}
(A1} A2, [43, A4}, A5}, 46} A7, A3, 19, 51, [56, 57, 58}, [59} (60, BT}, [62, [63} 64} (65, (66}, 67} (68, 69} [70} [T 1} [72}[73,
[F4[751[77,[79}83} 184} 85186} 87, 91192193} 04} 08}[09} [100) }

B grade: { [T, 2}[4[I7[22}[88}[8% 90, [95] }
C grade: { 34,35,[36}[50,52 }
F grade: { 24,[25[26}[37, 88} 39}, [53} 54} [65} 76} [78} [80} B} [82} 96} [97} [L0T} [102] }
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2.1.5 FriCAS

A grade: { [1l[3[45)[7,/8 (10, [11}[12}[14} 15} 17}[18} 19} 21} [23, [27] 28} 29} 30} 31} 32} 33} [34} 35} 36,
@@@@@@@@@@@@@@@@@@@@

B grade: { 2603136 20) 22, 27 25,26, 1) 3 5 1, 51 6 7 85,6, 69, 96,07 [0 102 )

C grade: { }

i (I BHBBEEHEEEEEEEE0NIEBEHEHE

2.1.6 Sympy

A grade: { [T BB} 157 22 23,27} 25) 52,53, % 5560} I8, 50, 52 56,57 7 75,7 83,01
52,93,64,95/[100 }

B grade: {[10] }
C grade: { }

F grade {l@lﬂﬂﬂllllllllllllllllll
[53}54, (65} 58, (59} (60} 61} [62, [63} 64} [65} [66, 67} [68, 69} [70} [T [72}[73; [76} 78,

lllllllllllll@ll.-}

2.1.7 Giac

A grade: { [2,[3}[4} 5,0} [11} [L2} L6} [17 [18} [19} 22} [23} [27] [28} [40}, [50} [56} [5 7} [74} 75, [77} [79} [83} [8 7 [91]
52,0500 }

B grade: { [I}[7}[8}[L0}[14}[15} 21} [29} B0} 31} 32}, [33} 34} [35} [36 42} |44} [48} [93} 94, [08}[09] }

C grade: { 58,8900}

F grade: { 5,13 20,24,23,7,57,58,59 701,753,645 690 1
52 63,64 65,60, 67,68 69, L T 2 75 §6,96,57101/ 107 )

2.1.8 Mupad

A grade: { 23}[27,40,56}[74} 75}[77} 7983} 01,92}

B grades { 1)) 10)T5, 722 25, 53,5 B3 36,5 50/ 52, 57 BT00 )

C grade: { }

F grade: { 231557 )/T1 2 03141615 19,20} 21,2 520,29, 50L P, B2 57, B8, By

A2} A3, 14, A5} 146, 17} A9}, b1}, b3} 54} [59}, [58), 59, [60} (611, 62} [63, 64}, 65}, (66} 67}, 68} (69} [70} [7T} 72} [73} [76,
[78}[80}81} 82,84} 85,[86}[87 [88, 8% 90} 93} 94} 063,97} [98, |99}, [L01} [102 }
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2.2 Detailed conclusion table per each inte-
gral 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.

In this table,the column N.S. in the table below, which stands for normalized size is de-

fined as —antiderivative leaf size help make the table fit, Mathematica was abbre-
optimal antiderivative leaf size

Problem 1 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad

grade A A A A B A A B B
) verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
viated to MMA.
size 34 34 31 45 81 29 36 73 28
N.S. 1 1.00 0.91 1.32 2.38 0.85 1.06 2.15 0.82

time (sec) N/A 0.027 0.029 0.252 0.262 0395 0.171 0.453 0.088

Problem 2 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad

grade A A A A B B F A F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 69 69 67 74 110 190 0 75 -1
N.S. 1 1.00 0.97 1.07 1.59 2.75 0.00 1.09 -0.01
time (sec) N/A 0.032 0.052 0.377 0.258 0.442 0.000 0.454 0.000

Problem 3 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad

grade A A B A A A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 15 15 31 14 13 13 19 25 13
N.S. 1 1.00  2.07 0.93 0.87 0.87 1.27 1.67 0.87

time (sec) N/A 0.013 0.010 0.227 0.279 0.388  0.071 0.476 0.374
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Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A B A F A F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 53 53 45 40 86 48 0 41 -1
N.S. 1 1.00 0.85 0.75 1.62 0.91 0.00 0.77  -0.02
time (sec) N/A 0.015 0.030 0.228 0.260  0.367 0.000 0.473 0.000
Problem 5 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F A F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 25 25 23 27 24 39 0 24 -1
N.S. 1 1.00 0.92 1.08 0.96 1.56 0.00 0.96 -0.04
time (sec) N/A 0.029 0.012 0.197 0.315 0.466  0.000 0.390 0.000
Problem 6 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 66 66 70 70 54 184 0 0 -1
N.S. 1 1.00 1.06 1.06 0.82 2.79 0.00 0.00 -0.02
time (sec) N/A 0.025 0.047 0.241 0.261 0.373 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F B F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 42 42 38 58 39 71 0 109 -1
N.S. 1 1.00 0.90 1.38 0.93 1.69 0.00 2.60 -0.02
time (sec) N/A 0.065 0.031 0.211 0.314 0.391 0.000 0.418 0.000
Problem 8 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A A B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 51 51 42 55 59 56 78 141 42
N.S. 1 1.00 0.82 1.08 1.16 1.10 1.53 2.76 0.82
time (sec) N/A 0.036 0.076 1.075 0.269 0373 0.264 0.411 0.103
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Problem 9 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F A F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 99 99 101 90 95 427 0 97 -1
N.S. 1 1.00 1.02 0.91 0.96 4.31 0.00 098 -0.01
time (sec) N/A 0.067 0.164 1.149 0.470  0.422 0.000 0.416 0.000
Problem 10 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A B B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 31 31 27 34 38 29 60 56 22
N.S. 1 1.00 0.87 1.10 1.23 0.94 1.94 1.81 0.71
time (sec) N/A 0.020 0.020 0.338 0.259  0.328 0.115 0.406 0.379
Problem 11 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F A F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 78 78 86 51 56 73 0 58 -1
N.S. 1 1.00 1.10 0.65 0.72 0.94 0.00 0.74  -0.01
time (sec) N/A 0.030 0.056 0.806 0.482 0.377 0.000 0.405 0.000
Problem 12 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F A F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 37 37 33 34 31 49 0 35 -1
N.S. 1 1.00 0.89 0.92 0.84 1.32 0.00 095 -0.03
time (sec) N/A 0.042 0.017 0.752 0.343  0.342 0.000 0.406 0.000
Problem 13 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 88 88 9 86 61 396 0 0 -1
N.S. 1 1.00 1.07 0.98 0.69 4.50 0.00 0.00 -0.01
time (sec) N/A 0.051 0.165 0.873 0.310 0.379 0.000 0.000 0.000
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Problem 14 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F B F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 57 57 46 69 36 90 0 126 -1
N.S. 1 1.00 0.81 1.21 0.63 1.58 0.00 221 -0.02
time (sec) N/A 0.092 0.067 0.783 0.320 0.364 0.000 0.441 0.000
Problem 15 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A A B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 79 79 58 93 100 94 92 192 70
N.S. 1 1.00 0.73 1.18 1.27 1.19 1.16 2.43 0.89
time (sec) N/A 0.061 0.095 0.946 0.268  0.407 0.402 0.450 0.126
Problem 16 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F A F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 160 160 184 157 162 904 0 166 -1
N.S. 1 1.00 1.15 0.98 1.01 5.65 0.00 1.04 -0.01
time (sec) N/A 0.107 0.213 1.196 0.482 0.355 0.000 0.431 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A B A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 33 33 33 31 62 46 44 56 28
N.S. 1 1.00  1.00 0.94 1.88 1.39 1.33 1.70 0.85
time (sec) N/A 0.023 0.012 0.346 0.273  0.433 0.173 0.413 0.060
Problem 18 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F A F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 125 125 136 86 91 112 0 95 -1
N.S. 1 1.00 1.09 0.69 0.73 0.90 0.00 0.76  -0.01
time (sec) N/A 0.051 0.093 0.879 0.471 0.416 0.000 0.456 0.000
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Problem 19 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F A F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 55 55 49 55 50 83 0 50 -1
N.S. 1 1.00 0.89 1.00 0.91 1.51 0.00 091  -0.02
time (sec) N/A 0.067 0.025 1.050 0.336  0.384 0.000 0.431 0.000
Problem 20 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 136 136 204 149 102 892 0 0 -1
N.S. 1 1.00  1.50 1.10 0.75 6.56 0.00 0.00 -0.01
time (sec) N/A 0.081 0.229 1.247 0.331 0.531  0.000 0.000 0.000
Problem 21 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F B F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 91 91 90 120 58 160 0 223 -1
N.S. 1 1.00 0.99 1.32 0.64 1.76 0.00 2.45 -0.01
time (sec) N/A 0.157 0.084 1.060 0.339  0.502 0.000 0.449 0.000
Problem 22 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A B B A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 67 67 67 63 126 154 94 108 52
N.S. 1 1.00 1.00 0.94 1.88 2.30 1.40 1.61 0.78
time (sec) N/A 0.034 0.021 0.497 0.267 0.425 0904 0.442 0.474
Problem 23 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD TBD
size 19 0 0 0 0 0 0 0 -1
N.S. 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.05
time (sec) N/A 0.015 1.636 0.179 0.000  0.000 0.000 0.000 0.000
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Problem 24 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A B F F B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 214 214 735 0 0 396 0 0 -1
N.S. 1 1.00  3.43 0.00 0.00 1.85 0.00 0.00  -0.00
time (sec) N/A 0.165 11.930 1.788 0.000  0.116 0.000 0.000 0.000
Problem 25 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 135 135 152 0 0 274 0 0 -1
N.S. 1 1.00 1.13 0.00 0.00 2.03 0.00 0.00 -0.01
time (sec) N/A 0.110 0.427 1.438 0.000  0.086 0.000 0.000 0.000
Problem 26 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A C F B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 95 95 98 7 0 196 0 0 -1
N.S. 1 1.00 1.03 0.81 0.00 2.06 0.00 0.00 -0.01
time (sec) N/A 0.047 0.115 0.472 0.000  0.112 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD TBD
size 26 0 0 0 0 0 0 0 -1
N.S. 1 0.00  0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.018 1.872 0.277 0.000  0.000 0.000 0.000 0.000
Problem 28 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 15 15 15 14 13 13 19 25 13
N.S. 1 1.00  1.00 0.93 0.87 0.87 1.27 1.67 0.87
time (sec) N/A 0.015 0.009 0.282 0.264  0.445 0.166 0.427 0.382
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Problem 29 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F B F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 78 78 70 130 47 93 0 534 -1
N.S. 1 1.00  0.90 1.67 0.60 1.19 0.00 6.85  -0.01
time (sec) N/A 0.104 0.049 0.882 0.307  0.350 0.000 0.423 0.000
Problem 30 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F B F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 60 60 54 93 44 83 0 313 -1
N.S. 1 1.00  0.90 1.55 0.73 1.38 0.00 522  -0.02
time (sec) N/A 0.078 0.032 0.840 0.288  0.368 0.000 0.423 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F B F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 33 33 33 56 36 58 0 173 -1
N.S. 1 1.00  1.00 1.70 1.09 1.76 0.00 524  -0.03
time (sec) N/A 0.052 0.015 0.782 0.309  0.405 0.000 0.463 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A A B F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 21 21 21 27 24 39 17 44 -1
N.S. 1 1.00  1.00 1.29 1.14 1.86 0.81 2.10 -0.05
time (sec) N/A 0.023 0.009 0.776 0.298 0.335 0.613 0.438 0.000
Problem 33 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A A B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 13 13 13 14 13 15 15 27 13
N.S. 1 1.00 1.00 1.08 1.00 1.15 1.15 2.08 1.00
time (sec) N/A 0.013 0.006 0.240 0.262 0.318 0319 0452 0.367
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Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A C A A B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 29 29 29 44 48 34 29 95 29
N.S. 1 1.00 1.00 1.52 1.66 1.17 1.00 3.28 1.00
time (sec) N/A 0.020 0.018 0.715 0.299  0.408 0.467 0.417 0.380
Problem 35 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A B C A A B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 46 46 39 94 47 43 46 214 67
N.S. 1 1.00 0.85 2.04 1.02 0.93 1.00 4.65 1.46
time (sec) N/A 0.037 0.031 0.611 0.302 0.356  0.681 0.456  0.427
Problem 36 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A B C A A B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 62 62 48 165 48 53 61 386 85
N.S. 1 1.00 0.77 2.66 0.77 0.85 0.98 6.23 1.37
time (sec) N/A 0.055 0.044 0.653 0.290 0.349 0.972 0.427 0.442
Optimal | Rubi MMA  Maple Maxima Fricas Sympy Giac Mupad
grade A A F(-1) F F F F F F
verified N/A Yes N/A TBD TBD TBD TBD TBD TBD
size 146 146 0 0 0 0 0 0 -1
N.S. 1 1.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.01
time (sec) N/A 0.173 180.001 2.004 0.000 0.000  0.000 0.000 0.000
Problem 38 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 90 90 88 0 0 0 0 0 -1
N.S. 1 1.00 0.98 0.00 0.00 0.00 0.00 0.00 -0.01
time (sec) N/A 0.114 0.177  0.856 0.000  0.000 0.000 0.000 0.000
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Problem 39 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A C F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 67 67 63 70 0 0 0 0 -1
N.S. 1 1.00 0.94 1.04 0.00 0.00 0.00 0.00 -0.01
time (sec) N/A 0.058 0.055 0.458 0.000  0.000 0.000 0.000 0.000
Problem 40 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD TBD
size 26 0 0 0 0 0 0 0 -1
N.S. 1 0.00  0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.016 2.153  0.347 0.000  0.000 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 104 104 102 138 62 323 0 0 -1
N.S. 1 1.00 0.98 1.33 0.60 3.11 0.00 0.00 -0.01
time (sec) N/A 0.062 0.081 0.483 0.340  0.348 0.000 0.000 0.000
Problem 42 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F B F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 62 62 56 93 44 89 0 353 -1
N.S. 1 1.00 0.90 1.50 0.71 1.44 0.00 5.69  -0.02
time (sec) N/A 0.078 0.031 0.346 0.293  0.387 0.000 0.434 0.000
Problem 43 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 86 86 84 103 58 267 0 0 -1
N.S. 1 1.00 0.98 1.20 0.67 3.10 0.00 0.00 -0.01
time (sec) N/A 0.047 0.062 0.350 0.315 0.426  0.000 0.000 0.000




32

Problem 44 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F B F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 42 42 39 58 39 63 0 193 -1
N.S. 1 1.00 0.93 1.38 0.93 1.50 0.00 4.60  -0.02
time (sec) N/A 0.060 0.019 0.294 0.302 0.345 0.000 0.428 0.000
Problem 45 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 67 67 70 70 71 228 0 0 -1
N.S. 1 1.00 1.04 1.04 1.06 3.40 0.00 0.00 -0.01
time (sec) N/A 0.032 0.049 0.348 0.296  0.408 0.000 0.000 0.000
Problem 46 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 25 25 25 27 24 39 0 0 -1
N.S. 1 1.00  1.00 1.08 0.96 1.56 0.00 0.00 -0.04
time (sec) N/A 0.023 0.011 0.299 0.300  0.429 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 57 57 50 44 62 52 0 0 -1
N.S. 1 1.00 0.88 0.77 1.09 0.91 0.00 0.00 -0.02
time (sec) N/A 0.022 0.025 0.362 0.302 0.411  0.000 0.000 0.000
Problem 48 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A A B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 15 15 15 14 13 17 22 31 13
N.S. 1 1.00  1.00 0.93 0.87 1.13 1.47 2.07 0.87
time (sec) N/A 0.014 0.005 0.227 0.254 0.355 0.655 0.423 0.375
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Problem 49 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 75 75 74 82 62 251 0 0 -1
N.S. 1 1.00 0.99 1.09 0.83 3.35 0.00 0.00 -0.01
time (sec) N/A 0.036 0.053 0.352 0.297 0399 0.000 0.000 0.000
Problem 50 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A C A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 34 34 34 55 48 40 37 43 58
N.S. 1 1.00 1.00 1.62 1.41 1.18 1.09 1.26 1.71
time (sec) N/A 0.022 0.019 0.309 0.300 0.340 1.319 0.416 0.406
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 93 93 97 117 62 313 0 0 -1
N.S. 1 1.00 1.04 1.26 0.67 3.37 0.00 0.00 -0.01
time (sec) N/A 0.046 0.086 0.374 0.302 0.345 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A C A A F B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 47 47 44 73 47 50 51 0 74
N.S. 1 1.00 094 1.55 1.00 1.06 1.09 0.00 1.57
time (sec) N/A 0.040 0.035 0.250 0.295 0.396 2.558 0.000 0.436
Problem 53 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A B F F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 194 194 1039 0 0 0 0 0 -1
N.S. 1 1.00 5.36 0.00 0.00 0.00 0.00 0.00 -0.01
time (sec) N/A 0.146 18.549 1.810 0.000  0.000 0.000 0.000 0.000




34

Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 117 117 122 0 0 0 0 0 -1
N.S. 1 1.00 1.04 0.00 0.00 0.00 0.00 0.00 -0.01
time (sec) N/A 0.112 0.570 0.822 0.000  0.000 0.000 0.000 0.000
Problem 55 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A C F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 87 87 84 7 0 0 0 0 -1
N.S. 1 1.00 0.97 0.89 0.00 0.00 0.00 0.00 -0.01
time (sec) N/A 0.057 0.107 0.448 0.000  0.000 0.000 0.000 0.000
Problem 56 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD TBD
size 26 0 0 0 0 0 0 0 -1
N.S. 1 0.00  0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.017 2.234 0.351 0.000  0.000 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 8 8 8 7 6 6 7 11 6
N.S. 1 1.00  1.00 0.88 0.75 0.75 0.88 1.38 0.75
time (sec) N/A 0.008 0.005 0.097 0.260  0.349 0.092 0.438 0.400
Problem 58 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A C A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 75 75 88 7 73 0 0 0 -1
N.S. 1 1.00 1.17 1.03 0.97 0.00 0.00 0.00 -0.01
time (sec) N/A 0.051 0.069 0.339 0.077  0.000 0.000 0.000 0.000
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Problem 59 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A C A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 75 75 88 69 73 0 0 0 -1
N.S. 1 1.00 1.17 0.92 0.97 0.00 0.00 0.00 -0.01
time (sec) N/A 0.029 0.061 0.246 0.076 ~ 0.000 0.000 0.000 0.000
Problem 60 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A C A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 67 67 79 74 61 0 0 0 -1
N.S. 1 1.00 1.18 1.10 0.91 0.00 0.00 0.00 -0.01
time (sec) N/A 0.012 0.061 0.232 0.070  0.000 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 25 25 23 33 30 55 0 0 -1
N.S. 1 1.00 0.92 1.32 1.20 2.20 0.00 0.00 -0.04
time (sec) N/A 0.028 0.017 0.779 0.311 0.480 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A C A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 71 71 68 7 65 0 0 0 -1
N.S. 1 1.00 0.96 1.08 0.92 0.00 0.00 0.00 -0.01
time (sec) N/A 0.049 0.051 0.299 0.077  0.000 0.000 0.000 0.000
Problem 63 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A C A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 75 75 72 7 69 0 0 0 -1
N.S. 1 1.00 0.96 1.03 0.92 0.00 0.00 0.00 -0.01
time (sec) N/A 0.042 0.057 0.211 0.088  0.000 0.000 0.000 0.000
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Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 99 99 89 0 82 0 0 0 -1
N.S. 1 1.00  0.90 0.00 0.83 0.00 0.00 0.00 -0.01
time (sec) N/A 0.094 1.086 1.649 0.086  0.000 0.000 0.000 0.000
Problem 65 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 99 99 85 0 82 0 0 0 -1
N.S. 1 1.00 0.86 0.00 0.83 0.00 0.00 0.00 -0.01
time (sec) N/A 0.075 0.945 0.526 0.074  0.000 0.000 0.000 0.000
Problem 66 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 89 89 81 0 68 0 0 0 -1
N.S. 1 1.00 091 0.00 0.76 0.00 0.00 0.00 -0.01
time (sec) N/A 0.049 0.802 0.325 0.071 0.000 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 43 43 39 40 37 69 0 0 -1
N.S. 1 1.00 091 0.93 0.86 1.60 0.00 0.00  -0.02
time (sec) N/A 0.044 0.024 14.081 0.320 0.543 0.000 0.000 0.000
Problem 68 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 91 91 79 0 74 0 0 0 -1
N.S. 1 1.00 0.87 0.00 0.81 0.00 0.00 0.00 -0.01
time (sec) N/A 0.091 1.035 0.558 0.091 0.000 0.000 0.000 0.000
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Problem 69 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 166 166 161 0 149 0 0 0 -1
N.S. 1 1.00 0.97 0.00 0.90 0.00 0.00 0.00 -0.01
time (sec) N/A 0.130 1.079 1.883 0.103  0.000 0.000 0.000 0.000
Problem 70 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 166 166 161 0 149 0 0 0 -1
N.S. 1 1.00 0.97 0.00 0.90 0.00 0.00 0.00 -0.01
time (sec) N/A 0.093 1.141 0.739 0.101 0.000  0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 150 150 140 0 125 0 0 0 -1
N.S. 1 1.00 0.93 0.00 0.83 0.00 0.00 0.00 -0.01
time (sec) N/A 0.054 0.861 0.384 0.091 0.000 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 67 67 52 67 62 115 0 0 -1
N.S. 1 1.00 0.78 1.00 0.93 1.72 0.00 0.00 -0.01
time (sec) N/A 0.068 0.038 7.938 0.335 0.387  0.000 0.000 0.000
Problem 73 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 154 154 126 0 133 0 0 0 -1
N.S. 1 1.00 0.82 0.00 0.86 0.00 0.00 0.00 -0.01
time (sec) N/A 0.123 1.026 1.808 0.103  0.000 0.000 0.000 0.000
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Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD TBD
size 21 0 0 0 0 0 0 0 -1
N.S. 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.05
time (sec) N/A 0.014 3.792 0.240 0.000  0.000 0.000 0.000 0.000
Problem 75 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD TBD
size 23 0 0 0 0 0 0 0 -1
N.S. 1 0.00  0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.017 5.654 0.382 0.000  0.000 0.000 0.000 0.000
Problem 76 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 9 94 93 0 0 0 0 0 -1
N.S. 1 1.00 0.99 0.00 0.00 0.00 0.00 0.00 -0.01
time (sec) N/A 0.073 0.100 0.302 0.000  0.000 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD TBD
size 39 0 0 0 0 0 0 0 -1
N.S. 1 0.00  0.00 0.00 0.00 0.00 0.00 0.00 -0.03
time (sec) N/A 0.037 4.134 0.302 0.000  0.000 0.000 0.000 0.000
Problem 78 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F F(-1) F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 150 150 167 0 0 0 0 0 -1
N.S. 1 1.00 1.11 0.00 0.00 0.00 0.00 0.00 -0.01
time (sec) N/A 0.145 0.299 1.185 0.000  0.000 0.000 0.000 0.000
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Problem 79 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A F(-1) A A
verified N/A N/A N/A TBD TBD TBD TBD TBD TBD
size 41 0 0 0 0 0 0 0 -1
N.S. 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.02
time (sec) N/A 0.042 6.078 0.455 0.000  0.000 0.000 0.000 0.000
Problem 80 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 220 220 185 0 0 0 0 0 -1
N.S. 1 1.00 0.84 0.00 0.00 0.00 0.00 0.00 -0.00
time (sec) N/A 0.162 1.511 1.932 0.000  0.000 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 143 143 117 0 0 0 0 0 -1
N.S. 1 1.00 0.82 0.00 0.00 0.00 0.00 0.00 -0.01
time (sec) N/A 0.126 1.413 1.485 0.000  0.000 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A C F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 99 99 102 115 0 0 0 0 -1
N.S. 1 1.00 1.03 1.16 0.00 0.00 0.00 0.00 -0.01
time (sec) N/A 0.050 0.125 0.744 0.000  0.000 0.000 0.000 0.000
Problem 83 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD TBD
size 28 0 0 0 0 0 0 0 -1
N.S. 1 0.00  0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.025 16.537 0.519 0.000  0.000 0.000 0.000 0.000
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Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 45 45 46 74 34 139 0 0 -1
N.S. 1 1.00 1.02 1.64 0.76 3.09 0.00 0.00 -0.02
time (sec) N/A 0.066 0.047 0.922 0.315 0.461 0.000 0.000 0.000
Problem 85 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 67 67 54 90 47 182 0 0 -1
N.S. 1 1.00 0.81 1.34 0.70 2.72 0.00 0.00 -0.01
time (sec) N/A 0.093 0.097 3.865 0.346  0.410 0.000 0.000 0.000
Problem 86 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F(-2) F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 113 113 95 152 70 303 0 0 -1
N.S. 1 1.00 0.84 1.35 0.62 2.68 0.00 0.00 -0.01
time (sec) N/A 0.160 0.144 3.283 0.361 0.424 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F A F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 71 71 60 54 69 97 0 53 -1
N.S. 1 1.00 0.85 0.76 0.97 1.37 0.00 0.75  -0.01
time (sec) N/A 0.034 1.091 0.441 0.330  0.398 0.000 0.439 0.000
Problem 88 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A C B A F C F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 113 113 63 136 817 165 0 137 -1
N.S. 1 1.00 0.56 1.20 7.23 1.46 0.00 1.21 -0.01
time (sec) N/A 0.074 0.095 0.464 0.518  0.416 0.000 0.427 0.000
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Problem 89 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A C B B F C F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 54 54 44 66 649 134 0 99 -1
N.S. 1 1.00 0.81 1.22 12.02 2.48 0.00 1.83  -0.02
time (sec) N/A 0.038 0.023 0.247 0.464 0370 0.000 0.419 0.000
Problem 90 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A C B A F C F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 37 37 27 36 477 55 0 39 -1
N.S. 1 1.00 0.73 0.97 12.89 1.49 0.00 1.05  -0.03
time (sec) N/A 0.014 0.006 0.253 0.441 0.362  0.000 0.418 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD TBD
size 20 0 0 0 0 0 0 0 -1
N.S. 1 0.00  0.00 0.00 0.00 0.00 0.00 0.00 -0.05
time (sec) N/A 0.025 7.035 0.114 0.000  0.000 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD TBD
size 15 0 0 0 0 0 0 0 -1
N.S. 1 0.00  0.00 0.00 0.00 0.00 0.00 0.00 -0.07
time (sec) N/A 0.027 9.229 0.115 0.000  0.000 0.000 0.000 0.000
Problem 93 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A B A A A B F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 346 346 104 831 486 104 269 914 -1
N.S. 1 1.00  0.30 2.40 1.40 0.30 0.78 2.64 -0.00
time (sec) N/A 0.296 0.907 0.842 0.282 0.425 0313 0.465 0.000
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Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A B A A A B F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 167 167 72 303 293 68 151 299 -1
N.S. 1 1.00 0.43 1.81 1.75 0.41 0.90 1.79 -0.01
time (sec) N/A 0.135 0.144 0.832 0.263  0.480 0.168 0.423 0.000
Problem 95 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A B A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 54 54 50 63 111 44 65 64 43
N.S. 1 1.00 0.93 1.17 2.06 0.81 1.20 1.19 0.80
time (sec) N/A 0.032 0.050 0.673 0.266  0.457 0.137 0.420 0.441
Problem 96 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 124 124 130 0 0 217 0 0 -1
N.S. 1 1.00 1.05 0.00 0.00 1.75 0.00 0.00 -0.01
time (sec) N/A 0.210 0.743 0.148 0.000  0.379 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 182 182 199 0 0 315 0 0 -1
N.S. 1 1.00 1.09 0.00 0.00 1.73 0.00 0.00 -0.01
time (sec) N/A 0.264 2.197 0.146 0.000  0.372 0.000 0.000 0.000
Problem 98 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A B A A F B F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 537 537 378 1815 642 180 0 2162 -1
N.S. 1 1.00 0.70 3.38 1.20 0.34 0.00 4.03  -0.00
time (sec) N/A 0.479 1.964 0.837 0.293  0.482 0.000 0.466 0.000
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Problem 99 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A B A A F B F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 261 261 118 659 371 109 0 706 -1
N.S. 1 1.00 0.45 2.52 1.42 0.42 0.00 2.70  -0.00
time (sec) N/A 0.222 0.255 0.832 0.268  0.404 0.000 0.435 0.000
Problem 100, | Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 85 85 65 133 137 58 94 128 75
N.S. 1 1.00 0.76 1.56 1.61 0.68 1.11 1.51 0.88
time (sec) N/A 0.055 0.062 0.706 0.275 0.410 0.243 0.442 0.467
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A C F F B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 232 232 233 0 0 503 0 0 -1
N.S. 1 1.00  1.00 0.00 0.00 2.17 0.00 0.00 -0.00
time (sec) N/A 0.371 0.051 0.152 0.000 0422 0.000 0.000 0.000
Problem 102| | Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A C F F B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 329 329 210 0 0 704 0 0 -1
N.S. 1 1.00 0.64 0.00 0.00 2.14 0.00 0.00  -0.00
time (sec) N/A 0.514 1.276 0.149 0.000  0.433 0.000 0.000 0.000
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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
integrand size
the integral was to solve. In this test, problem number [78] had the largest ratio of [22]

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

Table 2.1: Rubi specific breakdown of results for each integral

number of numjber of no.rma'ulize'd integrand number of rules
# | grade i“::; uzi?eze antllél:fmsz::ve leaf size integrand leaf size
1 A 3 3 1.00 12 0.250
2 A 4 4 1.00 12 0.333
3 A 2 2 1.00 10 0.200
ul A 3 3 1.00 8 0.375
5} A 3 3 1.00 12 0.250
6 A 4 4 1.00 12 0.333
U A ) ) 1.00 12 0.417
S A 3 3 1.00 14 0.214
9 A 6 ) 1.00 14 0.357
10 A 3 3 1.00 12 0.250
11 A ) 4 1.00 10 0.400
12 A ) 4 1.00 14 0.286
13 A 6 6 1.00 14 0.429
14 A 7 6 1.00 14 0.429
15 A 4 4 1.00 14 0.286
16 A 10 5 1.00 14 0.357
17 A 3 2 1.00 12 0.167
18 A 8 4 1.00 10 0.400
19 A 8 4 1.00 14 0.286
20 A 9 ) 1.00 14 0.357
21] A 12 6 1.00 14 0.429
22 A 3 2 1.00 12 0.167
23] A 0 0 0.00 0 0.000
24 A 8 3 1.00 16 0.188
25) A ) 3 1.00 16 0.188
Continued on next page
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number of

number of

normalized

# o gade| st | e | e | O | RSN
26 A 3 2 1.00 14 0.143
27 A 0 0 0.00 0 0.000
28 A 2 2 1.00 12 0.167
29 A 7 5 1.00 12 0.417
30 A 6 5 1.00 10 0.500
31 A 5 5 1.00 8 0.625
32 A 3 3 1.00 12 0.250
33 A 2 2 1.00 12 0.167
34 A 3 3 1.00 12 0.250
35 A 1 3 1.00 12 0.250
36 A 5 3 1.00 12 0.250
37 A 9 4 1.00 16 0.250
38 A 6 4 1.00 16 0.250
39 A 1 3 1.00 14 0.214
40 A 0 0 0.00 0 0.000
41 A 7 6 1.00 12 0.500
42 A 6 9 1.00 12 0.417
43 A 6 6 1.00 12 0.500
44 A 5 5 1.00 10 0.500
45 A 5 5 1.00 8 0.625
46 A 3 3 1.00 12 0.250
47 A 4 1 1.00 12 0.333
43 A 2 2 1.00 12 0.167
49 A 5 5 1.00 12 0.417
50 A 3 3 1.00 12 0.250
ol A 6 6 1.00 12 0.500
52 A 4 3 1.00 12 0.250
03 A 9 4 1.00 16 0.250
54 A 6 4 1.00 16 0.250
09 A 1 3 1.00 14 0.214
o6 A 0 0 0.00 0 0.000
57 A 2 2 1.00 12 0.167
58 A 3 2 1.00 12 0.167
09 A 3 2 1.00 10 0.200
60 A 3 2 1.00 8 0.250

Continued on next page
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number of

number of

normalized

# o gade| st | e | e | PO | RSN
61 A 3 3 1.00 12 0.250
62 A 3 2 1.00 12 0.167
63 A 3 2 1.00 12 0.167
64 A 5 3 1.00 14 0.214
65 A 5 3 1.00 12 0.250
66 A 5 3 1.00 10 0.300
67 A 9 1 1.00 14 0.286
68 A S 3 1.00 14 0.214
69 A 8 3 1.00 14 0.214
70 A 8 3 1.00 12 0.250
71 A 8 3 1.00 10 0.300
72 A 8 1 1.00 14 0.286
73] A 8 3 1.00 14 0.214
74 A 0 0 0.00 0 0.000
75 A 0 0 0.00 0 0.000
76 A 3 3 1.00 20 0.150
77 A 0 0 0.00 0 0.000
78 A 5 5 1.00 22 0.227
79 A 0 0 0.00 0 0.000
30 A 8 3 1.00 16 0.188
81 A 5 3 1.00 16 0.188
32 A 3 2 1.00 14 0.143
83 A 0 0 0.00 0 0.000
84 A 5 5 1.00 16 0.312
85 A 7 6 1.00 18 0.333
36 A 12 6 1.00 18 0.333
87 A 4 4 1.00 18 0.222
38 A 12 9 1.00 12 0.750
89 A 8 7 1.00 10 0.700
90 A 1 4 1.00 8 0.500
91 A 0 0 0.00 0 0.000
92 A 0 0 0.00 0 0.000
93 A 16 4 1.00 18 0.222
94 A 10 1 1.00 16 0.250
95 A 4 4 1.00 14 0.286

Continued on next page
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number of

number of

normalized

# jmade| e | e | aideiaive | U o,
96 A 10 ) 1.00 18 0.278
97 A 11 6 1.00 18 0.333
98 A 23 6 1.00 18 0.333
99 A 13 ) 1.00 16 0.312
100 A ) 4 1.00 14 0.286
101 A 13 ) 1.00 18 0.278
102 A 14 6 1.00 18 0.333
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3.1 [ z*sinh (a + bz?) dx

Optimal. Leaf size=34
a? cosh (a + bz?)  sinh (a + bz?)
2b 2b2

[Out] 1/2*x"2%cosh(b*x~2+a)/b-1/2%sinh(b*x~2+a) /b2

Rubi [A]
time = 0.03, antiderivative size = 34, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.250,

steps used = 3, number of rules used = 3, integrand size = 12,
Rules used = {5428, 3377, 2717}

a? cosh (a + bz?)  sinh (a + bz?)
2b 2b?

Antiderivative was successfully verified.

[In] Int[x"3*Sinh[a + b*x~2],x]

[Out] (x"2#Cosh[a + b*x~2])/(2%b) - Sinh[a + b*x~2]/(2%b~2)
Rule 2717

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

Rule 3377

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

Rule 5428

Int[(x_)"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x1, x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] & IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rubi steps
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/x3 sinh (a + bz?) dz = %Subst (/ zsinh(a + bz) dz, z, ac2>
z? cosh (a + bz?)  Subst( [ cosh(a + bz) dz, z, %)

B 2b 2b
_ a*cosh (a +bs?)  sinh (a + ba?)
B 2b 2b?

Mathematica [A]
time = 0.03, size = 31, normalized size = 0.91

bx? cosh (a + bz?) — sinh (a + bx?)
2b2

Antiderivative was successfully verified.

[In] Integrate[x~3*Sinh[a + b*x~2],x]
[Out] (b*x~2*Cosh[a + b*x~2] - Sinh[a + b*x~2])/(2*b~2)

Maple [A]
time = 0.25, size = 45, normalized size = 1.32
method | result size
z2bta —z2b—a
risch (EQb_igﬁ " ($2b+14)bez ' 45
. cos. z2b) z2b sinh(xzb)
smh(a)\/7? (— L+ h( - > .
meijerg | — 2\/? b22\/7? 2\/7? + cosh(a) (cosh(mZ(;)zaczb—smh(me)) 71

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*sinh(b*x~2+a),x,method=_RETURNVERBOSE)
[Out] 1/4*(b*x~2-1)/b"2xexp(b*x~2+a)+1/4*(b*x~2+1) /b~2*exp(-b*x~2-a)
Maxima [B] Leaf count of result is larger than twice the leaf count of optimal. 81 vs.

2(30) = 60.
time = 0.26, size = 81, normalized size = 2.38

b2rte® — 2bx%e® + 2€)e”)  (2zt + 2ba? + 2)e(-t2~9)

1, . 2 1 ((
1° sinh (bz” + a) g < 7 7

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*sinh(b*x~2+a),x, algorithm="maxima")
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[Out] 1/4*x"4*xsinh(b*x~2 + a) - 1/8%b*x((b~2*%x"4*xe"a - 2xb*x"2%e"a + 2*e”a)*e” (b*x
“2)/b"3 - (b™2%x"4 + 2%b*xx"2 + 2)*e~(-b*x"2 - a)/b~3)

Fricas [A]
time = 0.40, size = 29, normalized size = 0.85

bz? cosh (bx? + a) — sinh (bz? + a)
2b?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*sinh(b*x~2+a),x, algorithm="fricas")
[Out] 1/2*(b*x~2*cosh(b*x~2 + a) - sinh(b*x"2 + a))/b~2

Sympy [A]
time = 0.17, size = 36, normalized size = 1.06

2 cosh (a-l-bmz) sinh (a+b:1:2)
5 — 552 forb #0

z? sizh (a) otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**3*sinh(b*x**2+a),x)
[Out] Piecewise((x**2*cosh(a + b*x**2)/(2xb) - sinh(a + b*x**2)/(2xb**2), Ne(b, 0

)), (xxx4xsinh(a)/4, True))

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 73 vs. 2(30) = 60.
time = 0.45, size = 73, normalized size = 2.15

ae(bx2+a) + ae(—bzz—a)

(bz® + a — 1)e®** ) 4 (ba? 4 a + 1)e(~2+*~2)
4 b2

4 b2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*sinh(b*x~2+a),x, algorithm="giac")
[Out] 1/4%((b*x"2 + a - 1)*e~(b*x"2 + a) + (b*x"2 + a + 1)*e"(-b*x"2 - a))/b"2 -
1/4x(a*xe” (b*x"2 + a) + a*e”(-b*x"2 - a))/b~2
Mupad [B]
time = 0.09, size = 28, normalized size = 0.82
sinh(bz? + a) — bz? cosh(bz? + a)
a 2b2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~3*sinh(a + b*x"2),x)
[Out] -(sinh(a + b*x"2) - b*x"2*cosh(a + b*xx~2))/(2%b"2)
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3.2 [ z*sinh (a + bz?) dx
Optimal. Leaf size=69

seosh (a+ba?) € VAE(Vbz) eymErfi(Vha)
2b a 8b3/2 - b2

[Out] 1/2*x*cosh(b*x~2+a)/b-1/8*erf (x¥b~(1/2))*Pi~(1/2)/b~(3/2)/exp(a)-1/8*exp(a)
*xerfi(xxb~(1/2))*Pi~(1/2)/b~(3/2)

Rubi [A]
time = 0.03, antiderivative size = 69, normalized size of antiderivative = 1.00, number of

number of rules _ ( 333
’ integrand size ’

steps used = 4, number of rules used = 4, integrand size = 12
Rules used = {5432, 5407, 2235, 2236}

ﬁe‘“Erf(x/l?x) ﬁe"Erﬁ(ﬁx) 2 cosh (a + bz?)
B 8b3/2 - 8b3/2 2b

Antiderivative was successfully verified.
[In] Int[x"2*Sinh[a + b*x"2],x]

[Out] (x*Coshla + bxx~2])/(2*b) - (Sqrt[Pil+*Erf[Sqrt[b]l*x])/(8+xb~(3/2)*E~a) - (E~
axSqrt [Pi]*Erfi [Sqrt [b]*x])/(8xb~(3/2))

Rule 2235

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pil*(Erfil[(c + d*x)*Rt[bxLog[F], 2]11/(2*d*Rt[b*Logl[F], 2])), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]

Rule 2236

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pi]l*(Erf[(c + d*x)*Rt[(-b)*Logl[F], 2]]1/(2*d*Rt[(-b)*Logl[F], 2]1)), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rule 5407

Int[Cosh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E~(c + d*x"n)
, x], x] + Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
[n, 1]

Rule 5432

Int[((e_.)*(x_)) " (m_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Simp[e~(
n - 1)*(exx)"(m - n + 1)*(Cosh[c + d*x"n]/(d*n)), x] - Dist[e"n*((m - n + 1
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)/(d*n)), Int[(e*x)~(m - n)*Cosh[c + d*x"n], x], x] /; FreeQl{c, d, e}, x]
&& IGtQ[n, 0] && LtQ[O0, n, m + 1]

Rubi steps

/m2 sinh (a + ba?) dz = zcosh (a+bz*) [ cosh (a+ bs?) dx

20 2b
_ xcosh(a+ba?) [ eambe® 4y - [ e+t g
2b 4b 4b
x cosh (a + bx?) e_“ﬁerf<\/g :c> e“ﬁerﬁ(ﬁ:p)
2b 8b3/2 ]p3/2

Mathematica [A]
time = 0.05, size = 67, normalized size = 0.97

4vb z cosh (a + bz?) + ﬁErf(ﬁx) (— cosh(a) + sinh(a)) — \/FErﬁ(\/Fm) (cosh(a) + sinh(a))
8b3/2

Antiderivative was successfully verified.

[In] Integrate[x~2#Sinh[a + b*x~2],x]

[Out] (4xSqrt[bl*x*Cosh[a + b*x~2] + Sqrt[Pi]*Erf [Sqrt[b]*x]*(-Cosh[a] + Sinh[a])
- Sqrt [Pi]*Erfi[Sqrt [b]*x]*(Cosh[a] + Sinh[a]))/(8*b~(3/2))

Maple [A]
time = 0.38, size = 74, normalized size = 1.07

method | result

o oo/ at(aVh) | s e/ eni(V =D )

risch e — — o T — v
3 3
3 / 3 _. (ib) 2 \/7 erf w\/F (ib) 2 2 erfi w\/g
isinh(a)+/ 70 \/5 (w\/? (ib)gez%—x 2 (ib)%e 2b+ 3 < > - 3 ( ) cosh(a)+/
44/ T b 44/T b 8b2 8b2
meijerg | — oD —

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*sinh(b*x~2+a),x,method=_RETURNVERBOSE)

[Out] 1/4*exp(-a)/b*x*exp(-x~2%b)-1/8*exp(-a)/b~(3/2)*Pi~(1/2)*erf (x*b~(1/2))+1/4
xexp (a) xexp (x~2*b) *x/b-1/8*exp(a) /b*Pi~(1/2) / (-b) ~(1/2) *erf ((-b) ~(1/2) *x)
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Maxima [B] Leaf count of result is larger than twice the leaf count of optimal. 110 vs.
2(49) = 98.
time = 0.26, size = 110, normalized size = 1.59

13 inh (be? + a) — 1 b 2(2bz3e® — 3zet)et=”) o 2(2 bad + 3z)e(~be"~a) N 3y erf (\/l?x) e N 3/ erf (V b $> e
3 IS u a 2 b /_b b2

wlo

b? b?

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/3*x"3*sinh(b*x~2 + a) - 1/24xbx(2*%(2xbxx"3*e"a - 3*x*e”a)*e” (b*x"2)/b"2 -
2% (2*¥b*x~3 + 3*x)*e”(-b*x"2 - a)/b"2 + 3*sqrt(pi)*erf (sqrt(b)*x)*e~(-a)/b”
(6/2) + 3xsqrt(pi)*erf (sqrt(-b)*x)*e~a/(sqrt(-b)*b~2))

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 190 vs.
2(49) = 98.
time = 0.44, size = 190, normalized size = 2.75

2ba cosh (ba? + a)” + 4 bz cosh (ba? + a) sinh (ba? + a) + 2 bz sinh (b2® + a)” + V7 (cosh (ba® + a) cosh (a) + (cosh (a) + sinh () sinh (b2 + a) + cosh (b2 + a) sinh (a)) V=5 erf (‘/—b L) — V7 (cosh (bz* + a) cosh (a) + (cosh (a) — sinh (a)) sinh (b2 + a) — cosh (bz? + a) sinh (a)) VB erf ( \/171) +2b

8 (12 cosh (b2 + a) + b2 sinh (b2? + a))

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/8*(2xbxx*cosh(b*x~2 + a)~2 + 4*b*x*cosh(b*x”™2 + a)*sinh(b*x~2 + a) + 2x%bx
xxsinh(b*x~2 + a)~2 + sqrt(pi)*(cosh(b*x~2 + a)*cosh(a) + (cosh(a) + sinh(a
))*sinh(b*x~2 + a) + cosh(b*x~2 + a)*sinh(a))*sqrt(-b)*erf (sqrt(-b)*x) - sq
rt(pi)*(cosh(b*x~2 + a)*cosh(a) + (cosh(a) - sinh(a))*sinh(b*x~2 + a) - cos
h(b*x~2 + a)*sinh(a))*sqrt(b)*erf (sqrt(b)*x) + 2xb*x)/(b~2*cosh(b*x~2 + a)

+ b~2*sinh(b*x~2 + a))

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/m2 sinh (a + b:):2) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2*sinh(b*x**2+a),x)
[Out] Integral(x**2*sinh(a + b*x**2), x)
Giac [A]

time = 0.45, size = 75, normalized size = 1.09

zete’+a)  geo(-ba’—a) Vo erf (—ﬁx) e /r erf (—Mx> el

+ + +
4b 4b 8b3 8v—bb
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Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/4xxxe”(b*x~2 + a)/b + 1/4xx*xe”(-b*x"2 - a)/b + 1/8*xsqrt(pi)*erf (-sqrt(b)x*
x)*e”~(-a)/b~(3/2) + 1/8xsqrt(pi)*erf(-sqrt(-b)*x)*e~a/(sqrt(-b)*b)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/x2 sinh (b 2 + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~2*sinh(a + b*x"2),x)

[Out] int(x"2*sinh(a + b*x"2), x)
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3.3 [ zsinh (a + bz?) dz

Optimal. Leaf size=15
cosh (a + bz?)
2b
[Out] 1/2*cosh(b*x~2+a)/b
Rubi [A]
time = 0.01, antiderivative size = 15, normalized size of antiderivative = 1.00, number of

number of rules _ 90
integrand size ’

steps used = 2, number of rules used = 2, integrand size = 10,
Rules used = {5428, 2718}

cosh (a + bz?)

2b

Antiderivative was successfully verified.
[In] Int[x*Sinh[a + b*x"2],x]
[Out] Cosh[a + b*x~2]/(2%b)
Rule 2718

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

Rule 5428

Int[(x_)~"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)]1)"(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x1, x, x"n], x] /; FreeQ[{a, b, c, d, m, n, p}, x] & IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQlp] && GtQ[Simplify
[(m + 1)/n], 0]))

Rubi steps

/xsinh (a+b2?) dz = %Subst (/ sinh(a + bx) dz, , xz)

__cosh (a + bz?)
- 2b

Mathematica [B] Leaf count is larger than twice the leaf count of optimal. 31 vs. 2(15) =
30.
time = 0.01, size = 31, normalized size = 2.07
cosh(a) cosh (bz?) N sinh(a) sinh (bz?)
2b 2b




Antiderivative was successfully verified.

[In] Integrate[x*Sinh[a + b*x~2],x]

[Out] (Cosh[a]l*Cosh[b*x~2])/(2%b) + (Sinh[a]l*Sinh[b*x~2])/(2%b)

Maple [A]

time = 0.23, size = 14, normalized size = 0.93
method result size
derivativedivides w 14
default % 14
risch ei’;“ e_w:: — 31

cosh(a)\/7? (\/l_—m\/(fb)>
i sinh(a) sinh (z2b) U U

meijerg 55 — 35 40

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh(b*x~2+a),x,method=_RETURNVERBOSE)

[Out] 1/2*cosh(b*x~2+a)/b
Maxima [A]

time = 0.28, size = 13, normalized size = 0.87

cosh (bz? + a)

Verification of antiderivative is not currently implemented for this CAS.

2b

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

[Out] 1/2*cosh(b*x~"2 + a)/b
Fricas [A]

time = 0.39, size = 13, normalized size = 0.87

cosh (bz? + a)

Verification of antiderivative is not currently implemented for this CAS.

2b

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

[Out] 1/2*cosh(b*x"2 + a)/b

61
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Sympy [A]
time = 0.07, size = 19, normalized size = 1.27

cosh (a+bx?
coth (87)  for b # 0

2 o3 h .
%@) otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(b*x**2+a),x)
[Out] Piecewise((cosh(a + b*x**2)/(2xb), Ne(b, 0)), (x**2%sinh(a)/2, True))

Giac [A]
time = 0.48, size = 25, normalized size = 1.67
e(bw2+a) _|_e(—ba:2—a)
4b

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/4%(e~(b*x~2 + a) + e~ (-b*x~2 - a))/b

Mupad [B]
time = 0.37, size = 13, normalized size = 0.87

cosh(bz? + a)
2b

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh(a + b*x~2),x)

[Out] cosh(a + b*xx"2)/(2xb)
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3.4 [ sinh (a + bz?) dz

Optimal. Leaf size=53

e‘“ﬁErf(x/F:c) e“ﬁErﬁ(ﬁx)

— +
4V 4vb
[Out] -1/4x*erf (x*b~(1/2))*Pi~(1/2)/exp(a)/b~(1/2)+1/4*exp(a)*erfi(x*b~(1/2))*Pi~(
1/2)/b~(1/2)
Rubi [A]
time = 0.02, antiderivative size = 53, normalized size of antiderivative = 1.00, number of

number of rules _ 375
' integrand size ’

steps used = 3, number of rules used = 3, integrand size = 8
Rules used = {5406, 2235, 2236}

ﬁe“Erﬁ(ﬁx) ﬁe‘“Erf(ﬁm)
g - b

Antiderivative was successfully verified.
[In] Int[Sinh[a + b*x~2],x]

[Out] -1/4%(Sqrt[Pi]l*Erf [Sqrt[b]l*x])/(Sqrt[bl*E~a) + (E~a*Sqrt[Pi]*Erfi[Sqrt[b]*x
1)/ (4xSqrt [b])

Rule 2235

Int[(F_)"((a_.) + (b_.)*x((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~axSqrt
[Pil*(Erfil[(c + d*x)*Rt[bxLog[F], 2]11/(2*d*Rt[b*Logl[Fl, 21)), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]

Rule 2236

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pi]l*(Erf[(c + d*x)*Rt[(-b)*Logl[F], 2]]1/(2*d*Rt[(-b)*Logl[F], 2]1)), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rule 5406

Int[Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E~(c + d*x"n)
, x], x] - Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
[n, 1]

Rubi steps
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/sinh (a + bxz) dr = — (%/e—a—bz2 d:c) + % /ea+bz2 dz
e‘“ﬁerf(ﬁx) e“\/?erﬁ(\/gx>

= +

B 4V 4V

Mathematica [A]
time = 0.03, size = 45, normalized size = 0.85

N3 <Erf<\/17x> (— cosh(a) + sinh(a)) + Erﬁ(\/l?x) (cosh(a) + sinh(a)))
4V

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*x~2],x]
[Out] (Sqrt[Pi]=*(Erf [Sqrt[b]*x]*(-Cosh[a] + Sinh[a]) + Erfi[Sqrt[b]*x]*(Cosh[a] +

Sinh[al)))/(4xSqrt[b]l)

Maple [A]
time = 0.23, size = 40, normalized size = 0.75

method | result
<ch erf(z\/g) \/7? e ® e“\/’7? erf(\/ —-b w)
risc — . \/IT + 1 \/j
\/E\/?erf w\/F \/’lz\/_‘erﬁ z\/F (zb)%\/g‘ erf w\/F (
sinh(a)\/7? \/E \/F< >+ \/F< ) icosh(a)ﬁ \/5 — =3 ( >+,
meiljerg 4@ - 4@

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(b*x~2+a),x,method=_RETURNVERBOSE)
[Out] -1/4*erf (x*b~(1/2))*Pi~(1/2)*exp(-a)/b~(1/2)+1/4xexp(a)*Pi~(1/2)/(-b)~(1/2)

xerf ((-b) ~(1/2)*x)
Maxima [B] Leaf count of result is larger than twice the leaf count of optimal. 86 vs.

2(35) = 70.
time = 0.26, size = 86, normalized size = 1.62

1 (2 zelbe®+a) 9 pe(-ba®—a) VT erf (\/Fm) e=9 /1 erf (\/—b x) e
P b — + —
4

inh (bz?
b b b% \/jb )—i—xsm (:c +a)
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x~2+a),x, algorithm="maxima")
[Out] -1/4%b*(2*x*e” (b*x~2 + a)/b - 2*x*e”(-b*x"2 - a)/b + sqrt(pi)*erf (sqrt(b)*x
)*e~(-a) /b~ (3/2) - sqrt(pi)*erf(sqrt(-b)*x)*e~a/(sqrt(-b)*b)) + x*sinh(b*x~
2 + a)
Fricas [A]
time = 0.37, size = 48, normalized size = 0.91
v/ v/=b (cosh (a) + sinh (a)) erf (\/ —b x) + /7 Vb (cosh (a) — sinh (a)) erf (\/Fz)
B 4b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x~2+a),x, algorithm="fricas")
[Out] -1/4%(sqrt(pi)*sqrt(-b)*(cosh(a) + sinh(a))*erf(sqrt(-b)*x) + sqrt(pi)*sqrt
(b)*(cosh(a) - sinh(a))*erf(sqrt(b)*x))/b

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/Sinh (a + bx2) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x**2+a),x)

[Out] Integral(sinh(a + b*x**2), x)

Giac [A]
time = 0.47, size = 41, normalized size = 0.77

Jrerf (—ﬁx) e \/r erf (—Mw) e
4vh - 4vV=b

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/4*sqrt(pi)*erf(-sqrt(b)*x)*e”(-a)/sqrt(b) - 1/4*xsqrt(pi)*erf(-sqrt(-b)*x)
*xe"a/sqrt (-b)

Mupad [F]

time = 0.00, size = -1, normalized size = -0.02

/sinh(b % + a) dx



Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x~2),x)
[Out] int(sinh(a + b*x~2), x)
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sinh (a+bx2) du

X

35 [

Optimal. Leaf size=25
1 . 2\ . 1 : 2
§Ch1(bx ) sinh(a) + 3 cosh(a)Shi (bz?)

[Out] 1/2*cosh(a)*Shi(b*x~2)+1/2%Chi(b*x~2)*sinh(a)

Rubi [A]
time = 0.03, antiderivative size = 25, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.250,

steps used = 3, number of rules used = 3, integrand size = 12,
Rules used = {5426, 5425, 5424}

% sinh(a)Chi(bz?) + % cosh(a)Shi (bz?)

Antiderivative was successfully verified.

[In] Int[Sinh[a + b*x~2]/x,x]

[Out] (CoshIntegral [b*x~2]*Sinh[a])/2 + (Cosh[a]*SinhIntegral [b*x~2])/2
Rule 5424

Int[Sinh[(d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Simp[SinhIntegral[d*x"n]/n, x]
/; FreeQ[{d, n}, x]

Rule 5425

Int[Cosh[(d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Simp[CoshIntegral[d*x"n]/n, x]
/; FreeQ[{d, n}, x]

Rule 5426

Int[Sinh[(c_) + (d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Dist[Sinh[c], Int[Cosh[
d*x~n]/x, x], x] + Dist[Cosh[c], Int[Sinh[d*x~n]/x, x], x] /; FreeQ[{c, d,
n}, x]

Rubi steps

. 2 : 2 2
/ sinh (a + bz?) dz = cosh(a) / sinh ;bx ) 4z -+ sinh(a) / cosh x(bz ) i

T

= %Chi(bﬁ) sinh(a) + %cosh(a)Shi(bﬁ)
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Mathematica [A]
time = 0.01, size = 23, normalized size = 0.92

(Chi(bz?) sinh(a) + cosh(a)Shi(bz?))

N =

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*x~2]/x,x]
[Out] (CoshIntegral[b*x~2]*Sinh[a] + Cosh[a]*SinhIntegral [b*x~2])/2

Maple [A]
time = 0.20, size = 27, normalized size = 1.08
method | result size
27

. e~ % expIntegral (1,2b e® explntegral (1,—z2b
risch Xp 4g(, ) p g4(, )

Sinh(a) /_*ﬂ_ 2 hyperbolicCosinelntegral (z2b) —21In (121)) —2y I 2y+41n(z)+2 In(ib)

\/ \/ o 5
™ ™ + cosh(a) hyperbolicSinelntegral (z2b) 62
2

meijerg 1

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(b*x~2+a)/x,x,method=_RETURNVERBOSE)
[Out] 1/4*exp(-a)*Ei(1,x"2%b)-1/4*exp(a)*Ei(1,-x"2%b)

Maxima [A]
time = 0.31, size = 24, normalized size = 0.96

1. —ay Lo a
_ZEm_hﬁ)e()4-ZEm&ﬁ)e

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(sinh(b*x~2+a)/x,x, algorithm="maxima")
[Out] -1/4%Ei(-b*x~2)*e~(-a) + 1/4*Ei(b*x~2)*e"a

Fricas [A]
time = 0.47, size = 39, normalized size = 1.56

(Ei(bz®) — Ei(—bz?)) cosh (a) + %1 (Ei(bz?) + Ei(—bz?)) sinh (a)

NI,

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x~2+a)/x,x, algorithm="fricas")
[Out] 1/4*(Ei(b*x~2) - Ei(-b*x"2))*cosh(a) + 1/4x(Ei(b*x"2) + Ei(-b*x~2))*sinh(a)




Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

- 2
/ sinh (ax+ bx?) i

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x**2+a)/x,x)

[Out] Integral(sinh(a + b*x**2)/x, x)

Giac [A]
time = 0.39, size = 24, normalized size = 0.96

L Bi(—ba?) e 4 | Ei(ba?) &

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x~2+a)/x,x, algorithm="giac")
[Out] -1/4%Ei(-b*x"2)*e~(-a) + 1/4*Ei(b*x~2)*e"a

Mupad [F]
time = 0.00, size = -1, normalized size = -0.04

sinh(a) coshint(bz?) N cosh(a) sinhint (b z?)
2 2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x~2)/x,x)

[Out] (sinh(a)*coshint(b*x~2))/2 + (cosh(a)*sinhint (b*x~2))/2
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sinh (a+bz?
3.6 [t gy
T
Optimal. Leaf size=66
: 2
L e—aﬁErf(\/Fx> + 1\/17ea\/FErﬁ(\/z?gg) _ sinh(a +b2%)
2 2 T

[Out] -sinh(b*x~2+a)/x+1/2%erf (xxb~(1/2))*b~(1/2)*Pi~(1/2)/exp(a)+1/2*exp(a)*erfi
(x¥b~(1/2))*b~ (1/2)*Pi~(1/2)

Rubi [A]

time = 0.03, antiderivative size = 66, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.333,

steps used = 4, number of rules used = 4, integrand size = 12
Rules used = {5434, 5407, 2235, 2236}

%ﬁe—aﬁErf<ﬁx> + %\/FGG\/ITErﬁ(ﬁx> _ sinh (a + ba?)

T

Antiderivative was successfully verified.
[In] Int[Sinh[a + b*x~2]/x"2,x]

[Out] (Sqrt[bl=*Sqrt[Pi]*Erf[Sqrt([b]l*x])/(2xE~a) + (Sqrt[b]*E~a*Sqrt[Pi]*Erfi[Sqrt
[b]I*x])/2 - Sinh[a + b*x72]/x

Rule 2235

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pil*(Erfil[(c + d*x)*Rt[b*Log[F], 2]11/(2*d*Rt[b*Log[F], 21)), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]

Rule 2236

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pi]*(Erf[(c + d*x)*Rt[(-b)*Log[F], 2]1]/(2*d*Rt[(-b)*Log[F], 2])), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rule 5407

Int[Cosh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E"(c + d*x"n)
, x], x] + Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
[n, 1]

Rule 5434

Int[((e_.)*(x_))"(m_)*Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Simp[(e*x
)" (m + 1)*(Sinh[c + d*x"n]/(ex(m + 1))), x] - Dist[d*x(n/(e"n*(m + 1))), Int
[(exx)"(m + n)*Cosh[c + d*x"n], x], x] /; FreeQl{c, d, e}, x] && IGtQ[n, 0]
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&& LtQ[m, -1]

Rubi steps

) 9 inh 2
/ smh(c;_;bw) iz — _w + (2b) / cosh (a + bz?) da

. 2
_ _smh (a + bz?) + b/e_a_bzz dz + b/ea-i-b:w s
x

— %\/Fe_“\/?erf<\/l?x) + %ﬁe“ﬁerﬁ(ﬁx)

__ sinh (a + bz?)
T

Mathematica [A]
time = 0.05, size = 70, normalized size = 1.06

Vb \/FxErf(\/lTx) (cosh(a) — sinh(a)) + Vb \/FxErﬁ(\/le) (cosh(a) + sinh(a)) — 2sinh (a + bz?)
2z

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*x~2]/x72,x]
[Out] (Sqrt[b]*Sqrt[Pil#*x*Erf[Sqrt[b]*x]*(Cosh[al - Sinh[a]) + Sqrt[b]*Sqrt[Pi]*x
*Erfi[Sqrt [b] *x]*(Cosh[a] + Sinh[a]) - 2*Sinh[a + b*xx~2])/(2*x)

Maple [A]
time = 0.24, size = 70, normalized size = 1.06

method | result

e % "

risch 5

2y e—a\/g \/7? erf(z\/F) eaerb e‘lb\/7? erf(\/ —b m)
+ 2 - T oz +
2¢/—b
isinh(a T b _ QerQb _ 2ﬁe_z2b _2\/5 \/F erf(w\/g>+2\/§ \/F erﬁ(z\/F)
- @vaVE VT \Vib /T Vb Vib Vb
meiljerg gm

) cosh(a) \/7?
+

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(b*x~2+a)/x"2,x,method=_RETURNVERBOSE)

[Out] 1/2*exp(-a)/x*exp(-x~2xb)+1/2xexp(-a)*b~(1/2)*Pi~(1/2)*erf (x¥b~(1/2))-1/2xe
xp (a) *exp(x~2%b) /x+1/2*exp (a) ¥b*Pi~(1/2) /(-b) ~(1/2) *erf ((-b) ~(1/2) *x)
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Maxima [A]
time = 0.26, size = 54, normalized size = 0.82

1 [ Vet (ﬁx) e r erf (\/393> et sinh (b2? + a)
= 7 + W b— .

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x~2+a)/x"2,x, algorithm="maxima")
[Out] 1/2*%(sqrt(pi)*erf(sqrt(b)*x)*e”(-a)/sqrt(b) + sqrt(pi)*erf (sqrt(-b)*x)*e~a/
sqrt(-b))*b - sinh(b*x~2 + a)/x

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 184 vs.
2(48) = 96.
time = 0.37, size = 184, normalized size = 2.79

VA (@ cosh (b2* + a) cosh (a) + & cosh (b + a) sinh (a) + (& cosh (a) + zsinh (@) sinh (b=” + 0)) V=B exf (V=Fz) = V" (z cosh (b + a) cosh (a) — 7 cosh (ba? + a) sinh (a) + (z cosh (a) = sinh (a) sinh (ba? + a)) VF erf (VE'z) + cosh (ba? + )" + 2 cosh (ba? + o) sinh (b + a) + sinh (ba? +a)" = 1
2(z cosh (ba? + a) + zsinh (ba? + a))

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/2%(sqrt(pi)*(x*cosh(b*x~2 + a)*cosh(a) + x*cosh(b*x~2 + a)*sinh(a) + (x*
cosh(a) + x*sinh(a))*sinh(b*x~2 + a))*sqrt(-b)*erf(sqrt(-b)*x) - sqrt(pi)*(
xxcosh(b*x~2 + a)*cosh(a) - x*cosh(b*x~2 + a)*sinh(a) + (x*cosh(a) - x*sinh
(a))*sinh(b*x~2 + a))*sqrt(b)*erf(sqrt(b)*x) + cosh(b*x~2 + a)~2 + 2*cosh(b

*x"2 + a)*sinh(b*x”2 + a) + sinh(b*x~2 + a)~2 - 1)/(x*cosh(b*x~2 + a) + x*s
inh(b*x~2 + a))

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ sinh (a + bz?) i

2
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x**2+a)/x**2,x)
[Out] Integral(sinh(a + b*x**2)/x**2, x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.



[In] integrate(sinh(b*x~2+a)/x"2,x, algorithm="giac")
[Out] integrate(sinh(b*x~2 + a)/x"~2, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.02

/sinh(b z? + a) I

xr2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x~2)/x"2,x)
[Out] int(sinh(a + b*x~2)/x"2, x)
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3.7 f sinh (a+bz?) du

x3
Optimal. Leaf size=42

_sinh(a+b2?) 1

1 L . o
§b cosh(a)Chi(bz?) 5 g2 + §bs1nh(a)Sh1(bx )

[Out] 1/2*b*Chi(b*x~2)*cosh(a)+1/2*b*Shi (b*x~2)*sinh(a)-1/2*sinh(b*x~2+a)/x"2

Rubi [A]
time = 0.07, antiderivative size = 42, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.417,

steps used = 5, number of rules used = 5, integrand size = 12,
Rules used = {5428, 3378, 3384, 3379, 3382}

sinh (a + bz?)

1 . L . .
§b cosh(a)Chi(bz?) + §b sinh(a)Shi (bz*) — 972

Antiderivative was successfully verified.
[In] Int[Sinh[a + b*x~2]/x"3,x]

[Out] (b*Cosh[a]*CoshIntegral[b*x~2])/2 - Sinh[a + b*x72]/(2*x~2) + (b*Sinh[a]*Si
nhIntegral [b*x~2])/2

Rule 3378

Int[((c_.) + (d_.)*(x_)) " (m_)*sin[(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 3379

Int[sin[(e_.) + (Complex[0, fz_1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[I*(SinhIntegral [c¥f*(fz/d) + fxfzxx]/d), x] /; FreeQl{c, d, e, £
, £z}, x] && EqQ[d*e - cxf*fzxI, 0]

Rule 3382

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

Rule 3384

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

Rule 5428

Int[(x_ )" (m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x], x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rubi steps

3 2

: 2

/sinh (a+ bz?) i — ESubst (/ sinh(a + bz) o x2)
2 ) Y

212 T
. 2
= _sinh (a + b2%) + %(b cosh(a))Subst (/ COSI;M dz,, xz) + %(b sinh(a))Subst<

212

sinh (a + bz?) 1

_1 . 2\ Lo . 2
= 2bcosh(a)Chl(b:c ) 52 + 2bsmh(a)Sh1(b:c )

Mathematica [A]
time = 0.03, size = 38, normalized size = 0.90

sinh (a + bz?)
-

% (b cosh(a)Chi (bz?) + bsinh(a)Shi (bzz))

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*x~2]/x73,x]

[Out] (b*Cosh[al*CoshIntegral [b*x~2] - Sinh[a + b*x~2]/x"2 + b*Sinh[a]*SinhIntegr
al[b*xx~2])/2

Maple [A]
time = 0.21, size = 58, normalized size = 1.38

method | result

. —ag—a2b e~ %bexplntegral (1,22b agz?b e®bexplntegral (1,—z2b
I'lSCh e %e _ P g(a )_ee _ P g(a )

4z2 4 4x2 4
L. 41 cosh (z2b) 41 hyperbolicSinelntegral (z2 b) ) ( 4 4 sinh (z2 b) 4 hyperbolicCosinelntegral (:1:2
h(a)y/T b —— — h(a)y/T b —4-——+
isinh(a) < 2/ = N cosh(a) = — —

8 8

meijerg
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(b*x~2+a)/x"3,x,method=_RETURNVERBOSE)

[Out] 1/4*exp(-a)/x"2*exp(-x~2%b)-1/4*exp(-a)*b*Ei(1,x"2%b)-1/4*exp(a)*exp(x~2*Db)
/x"2-1/4*exp(a) *b*Ei(1,-x"2%b)

Maxima [A]

time = 0.31, size = 39, normalized size = 0.93

: 2
(Bi(~bx?) e~ + Bi(ba?) e*)p - S0+ )

NI,

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x~2+a)/x"3,x, algorithm="maxima")
[Out] 1/4*(Ei(-b*x~2)*e~(-a) + Ei(b*x"2)*e~a)*b - 1/2*sinh(b*x~2 + a)/x"2

Fricas [A]
time = 0.39, size = 71, normalized size = 1.69

(bx?Ei(bz?) + bz*Ei(—bx?)) cosh (a) + (bz*Ei(bz?) — bx?Ei(—bz?)) sinh (a) — 2 sinh (bz* + a)
4 12

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x~2+a)/x"3,x, algorithm="fricas")
[Out] 1/4*((b*x~2*Ei(b*x"2) + b*x”"2*Ei(-b*x~2))*cosh(a) + (b*x"2*Ei(b*x"2) - b*x~
2%Ei (-b*x~2))*sinh(a) - 2*sinh(b*x"2 + a))/x"2

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ sinh (a + bz?) i

73
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x**2+a)/x**3,x)
[Out] Integral(sinh(a + b*x**2)/x**3, x)
Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 109 vs. 2(36) =

72.
time = 0.42, size = 109, normalized size = 2.60

(b2 + a)b?Ei(—bz?) e — ab?Ei(—bz?) e~ + (bz? + a)b?Ei(bz?) e* — ab®Ei(bz?) e® — b2e(te’+a) 4 p2e(-ta’~a)
45222




(s

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/4*((b*x~2 + a)*b"2*Ei(-b*x"2)*e”(-a) - a*b"2*Ei(-b*x"2)*e”(-a) + (b*x"2 +
a)*b~2xEi (b*x~2)*e"a - a*xb"2*Ei(b*x"2)*e"a - b"2xe” (b*x"2 + a) + b™2%e~(-b

*x72 - a))/(b"2*x"2)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.02

/Sinh(b z* + a) i

73
Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x"2)/x"3,x)
[Out] int(sinh(a + b*x~2)/x"3, x)
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3.8 [ 3sinh? (a + bz?) dz

Optimal. Leaf size=51

zt N z? cosh (a + bz?) sinh (a + b2?) sinh? (a + bz?)
8 4b 8b2

[Out] -1/8*x"4+1/4*x"2*cosh(b*x~2+a)*sinh(b*x~2+a)/b-1/8*sinh(b*x~2+a) ~2/b"2

Rubi [A]
time = 0.04, antiderivative size = 51, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.214,

steps used = 3, number of rules used = 3, integrand size = 14,
Rules used = {5428, 3391, 30}
_sinh®(a+ba?)  2’sinh (a+ ba?) cosh (a + be?)  z*

8b2 4b 8

Antiderivative was successfully verified.
[In] Int[x~3%Sinh[a + b*x~2]"2,x]

[Out] -1/8*x"4 + (x~2*Cosh[a + b*x~2]*Sinh[a + b*x~2])/(4%b) - Sinh[a + b*x~2]"2/
(8%b~2)

Rule 30

Int[(x_)~(m_.), x_Symbol] :> Simp[x~(m + 1)/(m + 1), x] /; FreeQ[m, x] && N
eQm, -1]

Rule 3391

Int[((c_.) + (d_.)*(x_))*((b_.)*sin[(e_.) + (f_.)*(x_)]1)"(n_), x_Symbol] :>
Simp [d*((bxSin[e + f*x])"n/(£f72*%n"2)), x] + (Dist[b”2*((n - 1)/n), Int[(c
+ d*x)*(b*Sinfe + f*x])~(n - 2), x], x] - Simp[b*(c + d*x)*Cos[e + f*xx]*((b
*Sinfe + fxx])"(n - 1)/(f*n)), x]) /; FreeQ[{b, c, 4, e, f}, x] && GtQ[n, 1
]

Rule 5428

Int[(x_)~"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)]1)"(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x], x, x"n], x] /; FreeQ[{a, b, c, d, m, n, p}, x] & IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQlp] && GtQ[Simplify
[(m + 1)/n], 01))

Rubi steps
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/z?’ sinh’ (a + bz?) dz = %Subst (/ xsinh®(a + bz) dz, , a:2>

z? cosh (a + bx?) sinh (a 4+ bz?)  sinh?(a + b2?) 1 0
= 5 — b2 — ZSubst (/xdw,x,x )
z N o cosh (a + bx?) sinh (a + bz®)  sinh® (a + b2?)

8 4b 8b2

Mathematica [A]
time = 0.08, size = 42, normalized size = 0.82

cosh (2(a + bz?)) + 2bz%(bx? — sinh (2(a + bx?)))
162

Antiderivative was successfully verified.

[In] Integrate[x~3*Sinh[a + b*x~2]"2,x]
[Out] -1/16%(Cosh[2%(a + b*x~2)] + 2xb*x~2x(b*x~2 - Sinh[2*(a + b*x~2)]))/b"2

Maple [A]
time = 1.08, size = 55, normalized size = 1.08

method | result size
2 2
. 1114 (2m2b_1)e2z b+2a (2z2b+1)e_2”3 b—2a
risch g T 3957 24552 55

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*sinh(b*x~2+a)~2,x,method=_RETURNVERBOSE)
[Out] -1/8%x74+1/32%(2%b*x~2-1) /b~ 2%exp (2*¥b*x~2+2%a) -1/32% (2xb*x~2+1) /b~ 2*exp (-2%
b*x~2-2%a)
Maxima [A]
time = 0.27, size = 59, normalized size = 1.16
1 . (2 b$26(2a) _ e(2a))e(2bw2) (2 me + 1)6(—2bx2—2a)

gt 3202 - 3202

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*sinh(b*x~2+a)~2,x, algorithm="maxima")

[Out] -1/8*x"4 + 1/32%(2%b*xx"2%e”(2*%a) - e~ (2*a))*e” (2xb*x"2)/b"2 - 1/32%(2*b*x"2
+ 1)*xe” (-2%b*x~2 - 2%a)/b"2
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Fricas [A]
time = 0.37, size = 56, normalized size = 1.10

_ 2b%z* — 4ba® cosh (bz + a) sinh (bz” + a) + cosh (bz® + a)’ + sinh (bz? + a)’
16 b2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*sinh(b*x~2+a)~2,x, algorithm="fricas")
[Out] -1/16%(2%b"2%x"4 - 4*b*x~2*cosh(b*x”2 + a)*sinh(b*x"2 + a) + cosh(b*x"2 + a
)72 + sinh(b*x"2 + a)~2)/b"2

Sympy [A]
time = 0.26, size = 78, normalized size = 1.53

o sinh? (a+bz2) a4 cosh? (a-+ba?) + 22 sinh (a+b$2COSh (a+bz®)  cosh? S(Z;-bﬂ) for b # 0

8 8
4 o3 h2 .
%@ otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**3*sinh(b*x**2+a)**2,x)

[Out] Piecewise((x**4*sinh(a + bxx**2)*%x2/8 — x**4*cosh(a + b*x**2)**x2/8 + x**2%g
inh(a + b*x**2)*cosh(a + b*xx**2)/(4*b) - cosh(a + b*x**2)**x2/(8xbxx2), Ne(b

, 0)), (x*x4xsinh(a)**2/4, True))

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 141 vs. 2(45) =

90.
time = 0.41, size = 141, normalized size = 2.76

400 + a)® — 2 (ba? + @)e@P29) | 2 (ba? 4 @)e(20P20) 4 ((20eP420) | o(-20aP-2a) 4 (b2? + a)a — ae(2b%"+2a) _ (2 ae(2be"+2a) _ a)e(‘“mz‘ a)
- 3202 * 1652

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*sinh(b*x~2+a)~2,x, algorithm="giac")
[Out] -1/32%(4*x(b*x"2 + a)~2 - 2%(b*x"2 + a)*e” (2xb*x"2 + 2%a) + 2*x(b*x"2 + a)*e”
(-2%b*x"2 - 2%a) + e~ (2%bxx"2 + 2%a) + e~ (-2%b*x"2 - 2*%a))/b"2 + 1/16x(4x(b
*xX"2 + a)*a - axe”(2%b*x"2 + 2*a) - (2xa*xe” (2xb*x~2 + 2%a) - a)*e” (-2xbxx"2
- 2%3)) /b2
Mupad [B]
time = 0.10, size = 42, normalized size = 0.82

cosh(2 bx242 a) bx? sinh(2 bx242 a) 4
16 — 8 _r

b? 8

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~3*sinh(a + b*x"2)~2,x)
[Out] - (cosh(2xa + 2xb*x"2)/16 - (b*x"2*sinh(2*%a + 2*%b*x~2))/8)/b"2 - x~4/8
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3.9 [ x2sinh? (a + bz?) dz

Optimal. Leaf size=99

—2a E 2a z
_x_3 e @/2 Erf(ﬁ\/l?x) ey / 5 Erﬁ(ﬁﬁx) +wsinh(2a—|—2bx2)

6+ 32p3/2 B 3253/2 8b

[Out] -1/6%x"3+1/8*x*sinh(2*b*x~2+2%a)/b+1/64*erf (x*x2~(1/2)*b~(1/2))*2~(1/2) *Pi~(
1/2)/b~(3/2) /exp(2*a)-1/64xexp (2*a) *erfi (x*2~ (1/2)*b~(1/2) ) *2~(1/2) *Pi~(1/2
)/b~(3/2)

Rubi [A]

time = 0.07, antiderivative size = 99, normalized size of antiderivative = 1.00, number of

number of rules _ 357
’ integrand size ’

steps used = 6, number of rules used = 5, integrand size = 14
Rules used = {5448, 5433, 5406, 2235, 2236}

z —2a z 2a
\/;e Erf(x/?\/l?x) \/;e Erﬁ(ﬁﬁx) zsinh (2a + 2b2?) x_3

3203/2 32b3/2 8b 6

Antiderivative was successfully verified.
[In] Int[x"2*Sinh[a + b*x~2]"2,x]

[Out] -1/6%x"3 + (Sqrt[Pi/2]+*Erf [Sqrt[2]*Sqrt[bl*x])/(32%b~(3/2)*E~(2*a)) - (E~(2
*xa) *Sqrt [Pi/2] *Erfi [Sqrt [2] *Sqrt [b] *x]) /(32%b~(3/2)) + (x*Sinh[2*a + 2%b*x~
21)/(8%b)

Rule 2235

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pil*(Erfil[(c + d*x)*Rt[b*Log[F], 2]11/(2*d*Rt[b*xLog[F], 21)), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]

Rule 2236

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pil*(Erf[(c + d*x)*Rt[(-b)*Logl[F], 2]]1/(2*d*Rt[(-b)*Logl[F], 2]1)), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rule 5406

Int[Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E~(c + d*x"n)
, x], x] - Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
[n, 1]

Rule 5433
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Int[Cosh[(c_.) + (d_.)*(x_)"(n_)]*((e_.)*(x_))"(m_.), x_Symbol] :> Simp[e~(
n - 1)*x(exx)"(m - n + 1)*(Sinh[c + d*x"n]/(d*n)), x] - Distle"n*((m - n + 1
)/(d*n)), Int[(e*x)~(m - n)*Sinh[c + d*x"n], x], x] /; FreeQ[{c, d, e}, x]
&& IGtQ[n, 0] && LtQ[O0, n, m + 1]

Rule 5448

Int[((e_.)*(x_))"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)"m, (a + b*Sinh[c + d*x"n])"p, x], x
1 /; FreeQ[{a, b, c, d, e, m}, x] & IGtQ[p, 1] && IGtQ[n, 0]

Rubi steps

2
/x2 sinh?® (a + bz?) dz = / (—% + %af cosh (2a + 2bx2)) dx

3

1
= —% + 5 /w2 cosh (2a + 2bz°) dz
_ 2%  xsinh(2a+2b2®) [ sinh(2a + 2b2?) dx
6 8b 8b
o N zsinh (2a + 2b2?) [ e—20-2ba” |/ g2a+2ba? (1
6 8b 16b 16b

—2a E 2a Z
R w/2 erf(ﬁﬁx) e 1/2 erﬁ(ﬁﬁx) N zsinh (2a + 2b2?)

= % T 3203/2 B 3203/2 8b

Mathematica [A]
time = 0.16, size = 101, normalized size = 1.02

3\/27Erf(\/§ \/l?m) (cosh(2a) — sinh(2a)) — 3v/27 Erﬁ(x/f \/l?m) (cosh(2a) + sinh(2a)) + 8Vb z(—4bz? + 3sinh (2(a + bz?)))
192b3/2

Antiderivative was successfully verified.

[In] Integrate[x~2#Sinh[a + b*x~2]72,x]

[Out] (3%Sqrt[2*Pi]*Erf [Sqrt[2]*Sqrt[b]*x]*(Cosh[2*a] - Sinh[2*a]) - 3*Sqrt[2%Pil
*Erfi[Sqrt [2] *Sqrt [b] *x] *(Cosh[2*a] + Sinh[2*a]) + 8+*Sqrt[b]*x*(-4xb*x~2 +
3*Sinh[2*(a + b*x~2)]))/(192xb~(3/2))

Maple [A]

time = 1.15, size = 90, normalized size = 0.91

’ method \ result \ size ‘
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z3 e=20g o= 22%b e_MW \/7 erf(a:\/? ﬁ)

6 166 o1b3

e2“xe2x2b e2“\/7? erf(\/— b z) 90
T T 32600/ —2b

risch —

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*sinh(b*x~2+a)~2,x,method= RETURNVERBOSE)

[Out] -1/6%x"3-1/16%exp(-2*a) /b*x*exp(-2*xx~2%b)+1/64*exp(-2*a) /b~ (3/2)*Pi~(1/2)*2
~(1/2) *erf (xx2~(1/2)*b~(1/2))+1/16xexp (2*a) /b*x*exp (2*x~2%b) -1/32*exp(2*a) /
b*xPi~(1/2)/(-2%b)~(1/2)*erf ((-2%b) ~(1/2) *x)

Maxima [A]
time = 0.47, size = 95, normalized size = 0.96
1 3 \/5 \/7? erf <\/§ \% —b x) e(2a) n \/E \/7? erf (\/5 \/F:E) e(_Qa) we(?bz2+20) xe(—2bz2—2¢1)

— T + p—
64vV—0bb 64b5 16b 16b

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/6%x"3 - 1/64*sqrt(2)*sqrt(pi)*erf (sqrt(2)*sqrt(-b)*x)*e~(2*a)/(sqrt(-b)*
b) + 1/64xsqrt(2)*sqrt(pi)*erf (sqrt(2)*sqrt(b)*x)*e”(-2*a)/b~(3/2) + 1/16%*x
*xe” (2xb*x~2 + 2*a)/b - 1/16%x*e”(-2%b*x~2 - 2*a)/b

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 427 vs.
2(71) = 142.
time = 0.42, size = 427, normalized size = 4.31

o) T ()

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/192%(32*%b~2*x"3*cosh(b*x"2 + a)~2 - 12*b*x*cosh(b*x~2 + a)~4 - 48xb*x*co
sh(b*x"2 + a)*sinh(b*x~2 + a)~3 - 12xb*x*sinh(b*x"2 + a)~4 - 3*sqrt(2)*sqrt
(pi)*(cosh(b*x~2 + a)~2*cosh(2*a) + (cosh(2*a) + sinh(2*a))*sinh(b*x~2 + a)
2 + cosh(b*x"2 + a) 2*sinh(2*a) + 2*x(cosh(b*x~2 + a)*cosh(2*a) + cosh(b*x~
2 + a)*sinh(2*a))*sinh(b*x~2 + a))*sqrt(-b)*erf(sqrt(2)*sqrt(-b)*x) - 3*sqr
t(2)*sqrt (pi)*(cosh(b*x~2 + a)“~2*cosh(2*a) + (cosh(2*a) - sinh(2%a))*sinh(b
*x"2 + a)”2 - cosh(b*x"2 + a) 2*sinh(2*a) + 2*(cosh(b*x"2 + a)*cosh(2*a) -
cosh(b*x”2 + a)*sinh(2+%a))*sinh(b*x~2 + a))*sqrt(b)*erf (sqrt(2)*sqrt(b)*x)
+ 8% (4%b~2*%x"3 - 9xb*x*cosh(b*x~2 + a)~2)*sinh(b*x"2 + a)~2 + 12xb*x + 16%(
4xb~2xx~3*%cosh(b*x~2 + a) - 3*bxx*cosh(b*x~2 + a)~3)*sinh(b*x~2 + a))/(b~2*
cosh(b*x™2 + a)~2 + 2%b~2*cosh(b*x~2 + a)*sinh(b*x"2 + a) + b~ 2*sinh(b*x~2
+ a)”~2)
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Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ z’sinh’ (a + bz?) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2*sinh(b*x**2+a)**2,x)
[Out] Integral(x**2*sinh(a + b*x**2)**2, x)
Giac [A]

time = 0.42, size = 97, normalized size = 0.98

V2 /1 erf (—\/5 e ac) e@9 /2 /1 erf <—\/5 \/Fx) e2%) o (2be?120) g (-2ba?-2a)
_'_ —

—11‘3 + _
6 64v—b'b 64b3 16b 16b

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/6%x"3 + 1/64*sqrt(2)*sqrt(pi)*erf (-sqrt(2)*sqrt(-b)*x)*e”(2*a)/(sqrt(-b)
*b) - 1/64*sqrt(2)*sqrt(pi)*erf (-sqrt(2)*sqrt(b)*x)*e~(-2*a)/b~(3/2) + 1/16
*xxke” (2%b*x"2 + 2%a)/b - 1/16%x*e” (-2%b*x~2 - 2%a)/b

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/m2 sinh(b % + a)2 dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*sinh(a + b*x"2)"2,x)
[Out] int(x"2*sinh(a + b*x"2)"2, x)
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3.10 [ zsinh? (a + bx?) dx

Optimal. Leaf size=31

z? N cosh (a + bz?) sinh (a + bx?)
4 4b

[Out] -1/4*%x"2+1/4*cosh(b*x~2+a)*sinh(b*x~2+a)/b

Rubi [A]
time = 0.02, antiderivative size = 31, normalized size of antiderivative = 1.00, number of

number of rules _ ( 95
integrand size ’

steps used = 3, number of rules used = 3, integrand size = 12,
Rules used = {5428, 2715, 8}

sinh (a + bz?) cosh (a + bz?)  2°
4b 4
Antiderivative was successfully verified.
[In] Int[x#Sinh[a + b*x~2]"2,x]
[Out] -1/4%x"2 + (Cosh[a + b*x~2]*Sinh[a + b*x~2])/(4*b)
Rule 8
Int[a_, x_Symbol] :> Simpl[a*x, x] /; FreeQ[a, x]

Rule 2715

Int[((b_.)*sin[(c_.) + (d_.)*(x_)1)"(n_), x_Symbol] :> Simp[(-b)*Cos[c + d*
x]*((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 5428

Int[(x_ )" (m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x], x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rubi steps



/:csinh2 (a+bz?) dz = %Subst (/ sinh®(a + bz) dz, , xz)

2\ s 2
zcmhm+hrﬁmh@+bx)_i&ma</1du%xﬁ

z?  cosh (a + bz?) sinh (a + bz?)

4 4b

Mathematica [A]
time = 0.02, size = 27, normalized size = 0.87

—2(a + bz?) + sinh (2(a + bz?))
8b

Antiderivative was successfully verified.

[In] Integrate[x*Sinh[a + b*x~2]"2,x]
[Out] (-2%(a + b*x~2) + Sinh[2*(a + b*x~2)])/(8%b)

Maple [A]
time = 0.34, size = 34, normalized size = 1.10

method result size
cosh (172 b+a) sinh (z2 b+a) zzb a
derivativedivides . 22 1 34
cosh (a:2 b+a) sinh (.7:2 b+a) xzb @
default — 22 | 34
. z2 e202b+2a e—2¢2b—2a
risch — Tt Tm — 18 39

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh(b*x~2+a)~2,x,method=_RETURNVERBOSE)

[Out] 1/2/b*(1/2*cosh(b*x~2+a)*sinh(b*x~2+a)-1/2*x"2%b-1/2%a)
Maxima [A]

time = 0.26, size = 38, normalized size = 1.23

1 ) e(2bz2+2a) 6(
25T 16 T 16b

—2bx2-2 a)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(b*x~2+a)”~2,x, algorithm="maxima")
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[Out] -1/4%x"2 + 1/16%e”~(2¥b*x~2 + 2*a)/b - 1/16%e”~ (-2%b*x~2 - 2%a)/b
Fricas [A]
time = 0.33, size = 29, normalized size = 0.94
_ bz® — cosh (bz® + a) sinh (b2 + a)
4b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(b*x~2+a)~2,x, algorithm="fricas")
[Out] -1/4*(b*x~2 - cosh(b*x~2 + a)*sinh(b*x~2 + a))/b

Sympy [B] Leaf count of result is larger than twice the leaf count of optimal. 60 vs.
2(24) = 48.
time = 0.12, size = 60, normalized size = 1.94

z2 sinh? (a-+ba?) z? cosh? (a+bx?) sinh (a+bz?) cosh (a+bz?)

1 — 1 + TS forb #0

z2 sinh? (a)
2

otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(b*x**2+a)**2,x)

[Out] Piecewise((x**2%sinh(a + b*x**2)*%x2/4 - x**x2%xcosh(a + b*x**2)**x2/4 + sinh(a
+ bxx**2)*cosh(a + b*x*x2)/(4xb), Ne(b, 0)), (x**2*xsinh(a)**2/2, True))

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 56 vs. 2(27) = 54.
time = 0.41, size = 56, normalized size = 1.81

4br? — (ze(be2+2a) _ 1>e(—2bx2—2a) +4q— e(2bx2+2a)
- 16b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(b*x~2+a)”~2,x, algorithm="giac")

[Out] -1/16%(4%b*x"2 - (2%e”(2%b*x~2 + 2%a) - 1)*e”(-2%b*x~2 - 2%a) + 4%a - e~ (2%
b*x~2 + 2%a))/b

Mupad [B]

time = 0.38, size = 22, normalized size = 0.71

sinh(2bz? +2a) 2?

8b 4

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh(a + b*x~2)"2,x)
[Out] sinh(2*a + 2xb*x~2)/(8xb) - x~2/4
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3.11 [ sinh® (a + bz?) dx

Optimal. Leaf size=78

i 6_2“\/§Erf(\/§ \/1733) 62“\/§Erﬁ(\/§ \/17:5)
2" 8vb i 8vb

[Out] -1/2*x+1/16%erf (x*27(1/2)*b~(1/2))*2~(1/2)*Pi~(1/2)/exp(2*a) /b~ (1/2)+1/16%*e
xp(2*a)*erfi(x*27(1/2)*b~(1/2))*27(1/2)*Pi~(1/2) /b~ (1/2)

Rubi [A]

time = 0.03, antiderivative size = 78, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.400,

steps used = 5, number of rules used = 4, integrand size = 10
Rules used = {5408, 5407, 2235, 2236}

\/ge‘QaErf<\/5 ﬁx) @eZaErfi(ﬁ ﬁw>

+ —
8V

z
8vVb 2

Antiderivative was successfully verified.
[In] Int[Sinh[a + b*x~2]"2,x]

[Out] -1/2%x + (Sqrt([Pi/2]*Erf [Sqrt[2]*Sqrt[b]l*x])/(8*Sqrt[bl*E~(2*a)) + (E~(2*a)
*Sqrt [Pi/2]*Erfi[Sqrt [2]*Sqrt [b]*x])/(8+Sqrt [b])

Rule 2235

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pil*(Exrfil[(c + dxx)#*Rt[b*Logl[F], 21]1/(2+d*Rt[bxLogl[F]l, 21)), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]

Rule 2236

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pil*(Erf[(c + d*x)*Rt[(-b)*Logl[F], 2]]1/(2*d*Rt[(-b)*Logl[F], 2]1)), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rule 5407

Int[Cosh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E"(c + d*x"n)
, x], x] + Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
[n, 1]

Rule 5408



89

Int[((a_.) + (b_.)*Sinh([(c_.) + (d_.)*(x_)"(n_)]1)"(p_), x_Symbol] :> Int[Ex
pandTrigReduce[(a + b*Sinh[c + d*x"n])~p, x], x] /; FreeQl[{a, b, c, d}, x]
%& IGtQ[n, 1] &% IGtQlp, 1]

Rubi steps

/sinh2 (a+bz?) dz = / (—% + %cosh (2a + bez)) dx

1
= _g +5 /cosh (2a + 2bz?) dz

— _§+}1/e—2a—2bx2 dx+}1/e2a+2bz2 dx

e 20 [T (V2 V& e, T erfi( V2 Vb &
. ﬁf(gb)+ 5 et(v2 vEa)

2 8o 8o

Mathematica [A]
time = 0.06, size = 86, normalized size = 1.10

—4V2' Vb z + \/FErf(\/E ﬁx) (cosh(2a) — sinh(2a)) + \/7?Erﬁ(\/5 \/17.7}) (cosh(2a) + sinh(2a))
8V2' Vb

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*x"2]"2,x]

[Out] (-4*Sqrt[2]*Sqrt[b]l*x + Sqrt[Pi]*Erf [Sqrt[2]*Sqrt[b]*x]*(Cosh[2*a] - Sinh[2
*a]) + Sqrt[Pi]*Erfi[Sqrt[2]*Sqrt[b]*x]*(Cosh[2*a] + Sinh[2*a]))/(8*Sqrt[2]

*Sqrt [b])

Maple [A]

time = 0.81, size = 51, normalized size = 0.65

method | result size
ch - e_2“\/7? \/5 erf(x\/? \/F) eza\/F erf(\/ —2b w)
risc -5+ 16\/5 + 8\/—2b‘

51

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(b*x~2+a)~2,x,method=_RETURNVERBOSE)

[Out] -1/2%x+1/16%exp(-2%a)*Pi~(1/2)*2~(1/2) /b~ (1/2)*erf (x*x2~(1/2)*b~(1/2))+1/8%*e
xp(2%a)*Pi~(1/2)/(-2%b) =~ (1/2) *erf ((-2%b) ~(1/2) *x)
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Maxima [A]
time = 0.48, size = 56, normalized size = 0.72

V2 /r erf (\/5 \/320 e V2 /1 erf (\/5 ﬁ$) e29

+ - -
16 v/—b 16 Vb 2

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/16%sqrt(2)*sqrt(pi)*erf(sqrt(2)*sqrt(-b)*x)*e”~(2*a)/sqrt(-b) + 1/16%sqrt(
2) *sqrt (pi)*erf (sqrt (2) *sqrt (b) *x) *e~ (-2*a) /sqrt(b) - 1/2*x

Fricas [A]

time = 0.38, size = 73, normalized size = 0.94

V2' /T V/=b (cosh (2a) + sinh (2a)) erf (\/5 \/31‘) — V2 /@ Vb (cosh (2a) — sinh (2a)) erf (\/7 \/Fx> +8bz
B 165

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/16%(sqrt(2)*sqrt(pi)*sqrt(-b)*(cosh(2*a) + sinh(2*a))*erf (sqrt(2)*sqrt(-
b)*x) - sqrt(2)*sqrt(pi)*sqrt(b)*(cosh(2*a) - sinh(2*a))x*erf (sqrt(2)*sqrt(b
)xx) + 8%b*x)/b

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ sinh? (a + bx2) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x**2+a)**2,x)
[Out] Integral(sinh(a + b*x**2)**2, x)
Giac [A]
time = 0.41, size = 58, normalized size = 0.74
V2 /1 erf <—\/§ Mw) e?9) /2 /1 erf (—\/5 \/l?x) e(-29) 1
- 16 V—b - 16 Vb 2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x~2+a)~2,x, algorithm="giac")
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[Out] -1/16%sqrt(2)*sqrt(pi)*erf (-sqrt(2)*sqrt(-b)*x)*e~(2*a)/sqrt(-b) - 1/16%sqr
t(2)*sqrt (pi) *erf (-sqrt (2) *sqrt (b) *x) *e~ (-2*a) /sqrt(b) - 1/2*x

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/sinh(bac2 + a)2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x~2)"2,x)
[Out] int(sinh(a + b*x"2)"2, x)
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sinh? (a-+bz?
3.12 [t gy
T
Optimal. Leaf size=37
icosh(2a)Chi(2bm2) _ log(@) + Z—llsinh(Qa)Shi(%mQ)

[Out] 1/4*Chi(2*xb*x~2)*cosh(2*a)-1/2*1n(x)+1/4%Shi (2%b*x~2)*sinh (2%a)

Rubi [A]
time = 0.04, antiderivative size = 37, normalized size of antiderivative = 1.00, number of

number of rules _ ( 9g¢
integrand size ’

steps used = 5, number of rules used = 4, integrand size = 14,
Rules used = {5448, 5427, 5425, 5424}

%cosh(2a)Chi(2bx2) + }lsinh(2a)Shi(2bx2) — @

Antiderivative was successfully verified.
[In] Int[Sinh[a + b*x~2]"2/x,x]

[Out] (Cosh[2*a]*CoshIntegral [2¥b*x~2])/4 - Logl[x]/2 + (Sinh[2*a]*SinhIntegral [2x
bxx~2]) /4

Rule 5424

Int[Sinh[(d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Simp[SinhIntegral[d*x"n]/n, x]
/; FreeQ[{d, n}, x]

Rule 5425

Int[Cosh[(d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Simp[CoshIntegral[d*x"n]/n, x]
/; FreeQ[{d, n}, x]

Rule 5427

Int[Cosh[(c_) + (d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Dist[Cosh[c], Int[Cosh[
d*x"nl]/x, x], x] + Dist[Sinh[c], Int[Sinh[d*x"n]/x, x], x] /; FreeQl{c, d,
n}, x]

Rule 5448

Int[((e_.)*(x_))"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)"m, (a + b*Sinh[c + d*x"n])"p, x], x
1 /; FreeQ[{a, b, c, d, e, m}, x] & IGtQ[p, 1] && IGtQ[n, 0]

Rubi steps
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12 2 2
/smh (a+bx )dx:/(_%+cosh(2a+2bx )) i

x 2z
2
_ _log(z) 4 1 / cosh (2a + 2bz?) i
2 2 z
1 1 h (2bz? 1 inh (2bz?
= _log(z) + = cosh(2a) / cosh (2ba”) dx + = sinh(2a) / sinh (2bz7) dz
2 2 x 2 z
1 . 2 log(x) I : 2
=1 cosh(2a)Chi(2bz%) — —5 + 1 sinh(2a)Shi(2bz?)

Mathematica [A]
time = 0.02, size = 33, normalized size = 0.89

(cosh(2a)Chi(2bz*) — 2log(z) + sinh(2a)Shi(2bz?))

AN

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*x~2]"2/x,x]

[Out] (Cosh[2*a]*CoshIntegral [2¥bxx~2] - 2%Log[x] + Sinh[2*a]*SinhIntegral [2*¥b*x~
2])/4

Maple [A]
time = 0.75, size = 34, normalized size = 0.92

method | result size

In(z) e~ 2% explntegral (1,242b) €27 expIntegral (1,—2z2b) 34
2 8 8

risch

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(b*x~2+a)~2/x,x,method=_RETURNVERBOSE)
[Out] -1/2#1n(x)-1/8%exp(-2*a)*Ei(1,2%x~2%b)-1/8*exp(2*a)*Ei(1,-2*xx"2%Db)

Maxima [A]
time = 0.34, size = 31, normalized size = 0.84

%Ei(2 bz?) e?9 4 % Ei(—2bz°) el729) _ % log ()

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/8*Ei(2*b*x~2)*e~(2*a) + 1/8*Ei(-2*bxx~2)*e~(-2%a) - 1/2*xlog(x)
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Fricas [A]
time = 0.34, size = 49, normalized size = 1.32

(Ei(252?) + Bi(~262%)) cosh (2a) + § (Fi(26s?) — Bi(~262%)) sinh (24) —  log (2)

ool

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/8*(Ei(2*b*x~2) + Ei(-2*%b*x~2))*cosh(2*a) + 1/8%(Ei(2*b*x"2) - Ei(-2%b*xx"2
))*sinh(2*a) - 1/2%log(x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ sinh? (a + bx?) I

X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x**2+a)**2/x,x)
[Out] Integral(sinh(a + b*x**2)**2/x, Xx)
Giac [A]

time = 0.41, size = 35, normalized size = 0.95

%Ei(2 bz?) e@9) + é Ei(—2bz?) 2% — i log (bz?)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x~2+a)~2/x,x, algorithm="giac")
[Out] 1/8*Ei(2%b*x~2)*e”(2%a) + 1/8%Ei(-2*%b*x~2)*e”~(-2*a) - 1/4%log(b*x~2)
Mupad [F]

time = 0.00, size = -1, normalized size = -0.03

/sinh(bac2 +a)? i

T

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x~2)~2/x,x)
[Out] int(sinh(a + b*x~2)"2/x, x)
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sinh? (xa2+bx2) dr

313 |

Optimal. Leaf size=88

—%ﬁ€_2a\/§Erf(ﬁ\/31)+%\/1762a\/§Erﬁ(\/§\/Ex) _sinhz(a—i-be)

X

[Out] -sinh(b*x~2+a) ~2/x-1/4x*erf (x*2~(1/2)*b~(1/2))*b~(1/2)*2~(1/2)*Pi~(1/2)/exp(
2*xa)+1/4xexp (2*a) *erfi (x*#27(1/2)*b~(1/2) ) *b~ (1/2)*2~(1/2)*Pi~ (1/2)

Rubi [A]
time = 0.05, antiderivative size = 88, normalized size of antiderivative = 1.00, number of

number of rules __
integrand size 0.429,

steps used = 6, number of rules used = 6, integrand size = 14,
Rules used = {5438, 5736, 5422, 5406, 2235, 2236}

—%\/ge—%\/FErf(\/E Vbz) + %@8%@%1(& Vbz) - sinh® (C;+ bz?)

Antiderivative was successfully verified.
[In] Int[Sinh[a + b*x~2]"2/x"2,x]

[Out] -1/2%(Sqrt[b]l*Sqrt[Pi/2]*Erf [Sqrt[2]*Sqrt [b]*x])/E~(2*a) + (Sqrt[b]*E~(2*a)
*xSqrt [Pi/2] *Erfi[Sqrt [2] *Sqrt[bl*x])/2 - Sinh[a + b*x"2]"2/x

Rule 2235

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pil*(Erfil[(c + d*x)*Rt[bxLog[F], 2]11/(2*d*Rt[b*Logl[F], 21)), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]

Rule 2236

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pi]*(Erf[(c + d*x)*Rt[(-b)*Log[F], 2]1]/(2*d*Rt[(-b)*LoglF], 2])), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rule 5406

Int[Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E~(c + d*x"n)
, x]J, x] - Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
[n, 1]

Rule 5422

Int[((a_.) + (b_.)*Sinh[u_]1)~(p_.), x_Symbol] :> Int[(a + b*Sinh[ExpandToSu
mfu, x]11)°p, x] /; FreeQ[{a, b, p}, x] && BinomialQ[u, x] &% !BinomialMatc



96

hQ[u, x]

Rule 5438

Int[(x_)~"(m_.)*Sinh[(a_.) + (b_.)*(x_)"(n_)]1"(p_), x_Symbol] :> Simp[-Sinh[
a + bxx™n]"p/((n - 1)*x"(n - 1)), x] + Dist[b*n*(p/(n - 1)), Int[Sinh[a + b
*x"n] ~(p - 1)*Cosh[a + b*x"n], x], x] /; FreeQ[{a, b}, x] && IntegersQ[n, p
] && EqQ[m + n, 0] && GtQ[p, 1] &% NeQ[n, 1]

Rule 5736
Int[Cosh[w_]1"(p_.)*(u_.)*Sinh[v_]~(p_.), x_Symbol] :> Dist[1/27p, Int[u*Sin

h[2*v]~p, x], x] /; EqQlw, v] && IntegerQ[p]

Rubi steps

1.2 2 s 2 2
/smh (a + bz )d:v _ _ sinh” (a + bz*) 4 (4b)/cosh (a + bz?) sinh (a + ba?) dz

x? -
. 19 2
_ _smh (6;4‘ bz?) + (Qb)/sinh (2(a—|—bm2)) dx
. 12 2
_ _smh (C;-i- bz?) + (2b)/sinh (2a+ 2bx2) dx
g 2
_ _sinh” (a +bz®) b / e—20-2ba? g 4 b / 2t 2ba® g
x
inh? 2
_ _%\/56—211 /g erf(ﬁﬁw) + %\/l?e% /g erﬁ(ﬁﬁm) __ sin (C;+ bz?)

Mathematica [A]
time = 0.17, size = 94, normalized size = 1.07

Vb \/ﬁ:tEl‘f(\/f \/17w> (— cosh(2a) + sinh(2a)) + Vb \/27$Erﬁ<\/5 \/F:L‘) (cosh(2a) + sinh(2a)) — 4sinh? (a + bz?)
4z

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*x~2]72/x72,x]

[Out] (Sqrt[b]*Sqrt[2*Pi]*x*Erf [Sqrt[2]*Sqrt[b]*x]*(-Cosh[2*a] + Sinh[2*a]) + Sqr
t [b] *Sqrt [2*Pi] *x*Erfi [Sqrt [2] *Sqrt [b] *x] *(Cosh[2*a] + Sinh[2*a]) - 4*Sinh[

a + bxx"2]72)/(4*x)

Maple [A]

time = 0.87, size = 86, normalized size = 0.98
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method | result size
. 1 —2a,.—222b e—2a\/F \/7? \/E erf(x\/? \/F> 2a.222b eQab\/F erf(\/ —2b x)
risch L e e _ . _ et e 36

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(b*x~2+a)~2/x"2,x,method=_RETURNVERBOSE)

[Out] 1/2/x-1/4*exp(-2%a)/x*exp(-2*x~2xb)-1/4*exp(-2*a)*b~(1/2)*Pi~(1/2)*27(1/2)*
erf (x*27(1/2)*b~(1/2))-1/4*exp(2*a) /x*xexp (2*x~2%b) +1/2*%exp (2*a) *b*Pi~ (1/2)/
(-2%b) = (1/2) *erf ((-2¥b) ~(1/2) *x)

Maxima [A]
time = 0.31, size = 61, normalized size = 0.69

V2 Vbr? e 29T (-1, 202?) V2 V—bs? 29T (-1, —2b2?) 1

8z 8z 2z

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x~2+a)~2/x"2,x, algorithm="maxima")
[Out] -1/8+%sqrt(2)*sqrt(b*x~2)*e~(-2*a)*gamma(-1/2, 2*bxx~2)/x - 1/8*sqrt(2)*sqrt
(-b*x~2) *e” (2*a) *gamma (-1/2, -2xb*x~2)/x + 1/2/x

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 396 vs.
2(64) = 128.
time = 0.38, size = 396, normalized size = 4.50

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/4*(cosh(b*x”2 + a)~4 + 4*cosh(b*x"2 + a)*sinh(b*x"2 + a)~3 + sinh(b*x"2
+ a)”4 + sqrt(2)*sqrt(pi)*(x*xcosh(b*x~2 + a) 2*cosh(2*a) + x*cosh(b*x~2 + a
)"2*sinh(2*a) + (x*cosh(2*a) + x*sinh(2*a))*sinh(b*x~2 + a)~2 + 2*(x*cosh(b
*x~2 + a)*cosh(2*a) + x*xcosh(b*x~2 + a)*sinh(2*a))*sinh(b*x~2 + a))*sqrt(-b
)*erf (sqrt(2)*sqrt(-b)*x) + sqrt(2)*sqrt(pi)*(x*cosh(b*x~2 + a) ~2*cosh(2*a)
- x*cosh(b*x~2 + a) 2*sinh(2*a) + (x*cosh(2*a) - x*sinh(2#*a))*sinh(b*x~2 +
a)~2 + 2x(x*cosh(b*x"2 + a)*cosh(2*a) - x*cosh(b*x~2 + a)*sinh(2*a))*sinh(
bxx~2 + a))*sqrt(b)*erf (sqrt(2)*sqrt(b)*x) + 2%(3*cosh(b*x™2 + a)~2 - 1)*si
nh(b*x~2 + a)~2 - 2*cosh(b*x"2 + a)~2 + 4*(cosh(b*x"2 + a)~3 - cosh(b*x"2 +
a))*sinh(b*x"2 + a) + 1)/(x*cosh(b*x~2 + a)~2 + 2*x*cosh(b*x~2 + a)*sinh(b
*x"2 + a) + x*sinh(b*x"2 + a)~2)



Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

12 2
/ sinh (a2+ bx?) i
T

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x**2+a)**2/x**2,x)

[Out] Integral(sinh(a + b*x**2)**2/x**2, Xx)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x~2+a)~2/x"2,x, algorithm="giac")
[Out] integrate(sinh(b*x~2 + a)~2/x72, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

2

/sinh(bac2 +a)’ i

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x~2)"2/x"2,%)
[Out] int(sinh(a + b*x~2)"2/x"2, x)

98
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sinh? (xa3+bx2) dr

3.14 |

Optimal. Leaf size=57

1 cosh(2(a +bz?))
42 42

+ %bChi(beQ) sinh(2a) + %b cosh(2a)Shi (2bz?)

[Out] 1/4/x72-1/4*cosh(2*b*x~2+2%a)/x~2+1/2*b*cosh(2*a)*Shi (2xb*x~2)+1/2*b*Chi (2%
b*x~2)*sinh(2x*a)

Rubi [A]

time = 0.09, antiderivative size = 57, normalized size of antiderivative = 1.00, number of

number of rules _ ( 499
integrand size ’

steps used = 7, number of rules used = 6, integrand size = 14,
Rules used = {5448, 5429, 3378, 3384, 3379, 3382}
cosh (2(a + bz?)) 1

L . RPN | oo
2bsmh(2a)Ch1(2bx )+ 2bcosh(2a)Sh1(2bm ) 1 + 17

Antiderivative was successfully verified.
[In] Int[Sinh[a + b*x~2]"2/x"3,x]

[Out] 1/(4%x~2) - Cosh[2*(a + b*x~2)]/(4*x72) + (b*CoshIntegral [2*¥b*x~2]*Sinh[2*a
1)/2 + (b*Cosh[2*a]*SinhIntegral [2*%bxx~2])/2

Rule 3378

Int[((c_.) + (d_.)*(x_))"(m_)*sin[(e_.) + (£_.)*(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, 4, e, f}, x] && LtQ[m, -1
]

Rule 3379

Int[sin[(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] /; FreeQl{c, d, e, f
, £z}, x] && EqQ[d*e - cxf*fzxI, 0]

Rule 3382

Int[sin[(e_.) + (Complex[0, fz_1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[CoshIntegral [cxf*(fz/d) + f*fzxx]/d, x] /; FreeQ[{c, d, e, f, fz
}, x] && EqQ[dx(e - Pi/2) - c*fxfzxI, 0]

Rule 3384

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

Rule 5429

Int[((a_.) + Cosh[(c_.) + (d_)*(x_)" (@ )I*(M_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cosh[c + d*x])
“p, x], x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] & (EqQlp, 1] || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rule 5448

Int[((e_.)*(x_))~(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_)*(x_)"(_ 1)~ (p_),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)”m, (a + b*Sinh[c + d*x"n])"p, x], x
1 /; FreeQ[{a, b, c, d, e, m}, x] & IGtQ[p, 1] && IGtQ[n, O]

Rubi steps

12 2 2
/Slnh (a+bz )dxz/(_%+cosh(2a+2bx )) e

z? 2 213

1 1 [ cosh(2a+ 2bz?)
B @ 5/ 3 dz
11 cosh(2a + 2bx) )
= 12 + ZSubst (/ = dz,x,z )

2 .
_ 1 _cosh@atbe?)) 1. / sinh(2a +2br) |,
42 412 2 z

1 cosh (2(a + bz?)) 1 sinh(2bz) ) 1
T 4x? 422 + §(bCOSh(2a))SubSt /T dz,z,z” | + §(bsmh(‘

1 cosh (2(a + bz?)) 1 . o 1 ' ;
= yPe + 5bCh1(2bx ) sinh(2a) + §b cosh(2a)Shi(2bz?)

Mathematica [A]
time = 0.07, size = 46, normalized size = 0.81

sinh? (a + bz?)
72

% (bChi(2bx2) sinh(2a) — + bcosh(2a)Shi(2bac2))

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*x~2]72/x73,x]



101

[Out] (b*CoshIntegral [2x¥b*x~2]*Sinh[2#a] - Sinh[a + b*x~2]72/x"2 + b*Cosh[2*a]*Si
nhIntegral [2¥b*x~2])/2

Maple [A]
time = 0.78, size = 69, normalized size = 1.21

method | result size

. 1
risch 12 o7 1

e—2ae—2w2b e_2“bexplntegral(1,2w2b) e2ae2w2b e2ap eprntegra,l(l,—2:c2b) 69
T T 82 4

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(b*x~2+a)~2/x"3,x,method=_RETURNVERBOSE)
[Out] 1/4/x72-1/8%exp(-2*a)/x"2*exp(-2*x~2%b)+1/4*exp(-2*a) *b*Ei (1,2*x"2xb)-1/8*e
xp(2*a) /x"2xexp (2*x~2*b) -1/4*exp (2*a) ¥*b*Ei (1,-2%x"2%Db)

Maxima [A]
time = 0.32, size = 36, normalized size = 0.63

1 1 1
T (—2a)(_ 2 1, Q2a) (1 _ 2 -
4be I( 1,2bx)+4be I(-1, 2bav)+4%_2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x~2+a)~2/x73,x, algorithm="maxima")
[Out] -1/4%b*e”(-2*a)*gamma (-1, 2*b*xx~2) + 1/4*b*xe”(2*a)*gamma(-1, -2%b*x~2) + 1/
4/x"2

Fricas [A]
time = 0.36, size = 90, normalized size = 1.58

_ cosh (b2 + a)? — (ba®Ei(2b2?) — ba®Ei(—2 ba?)) cosh (2 a) + sinh (bz? + a)” — (b22Ei(2 bz?) + baEi(—2bz?)) sinh (2a) — 1
422

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x~2+a)~2/x73,x, algorithm="fricas")

[Out] -1/4*(cosh(b*x"2 + a)~2 - (b*x"2*Ei(2%b*x~2) - b*x~2*Ei(-2%b*x~2))*cosh(2x*a
) + sinh(b*x"2 + a)~2 - (b*x"2*Ei(2%b*x"2) + b*x"2*Ei(-2%b*x~2))*sinh(2x*a)

- 1)/x"2

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ sinh? (a + bz?) e

3

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(sinh(b*x**2+a)**2/x**3,x)
[Out] Integral(sinh(a + b*x**2)**2/x**3, Xx)

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 126 vs. 2(50) =

100.
time = 0.44, size = 126, normalized size = 2.21

2 (bz® + a)b*Ei(2b2?) e®9) — 2ab’Ei(2b2?) e?9) — 2 (ba® + a)b?Ei(—2ba?) e 2 + 2ab’Ei(—2ba?) e(20) — p2e(20"+20) _ p2e(-202"~2a) 4 9?2

8 b2x?

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/8%(2%(b*x"2 + a)*b~2*xEi (2%b*x~2)*e~(2%a) - 2%a*xb~2*Ei (2*xb*x~2)*e”(2*%a) -
2% (b*x"2 + a)*b~2*Ei(-2xb*x~2)*e” (-2%a) + 2xa*xb”~2*xEi (-2xb*x"2)*e~(-2%a) - b
“2xe” (2%b*xx"2 + 2%a) - bT2%e” (-2xb*x"2 - 2*xa) + 2xb~2)/(b"2%x"2)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.02

/sinh(bz2 +a)’ e

3

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x~2)"2/x"3,x%)
[Out] int(sinh(a + b*x"2)"2/x"3, x)
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3.15 [ x3sinh® (a + bz?) dzx

Optimal. Leaf size=79

z? cosh (a + bz?) N sinh (a + bz?) N a® cosh (a + be?) sinh” (a + bz?)  sinh® (a + ba?)
3b 3b? 6b 1862

[Out] -1/3*x"2%cosh(b*x~2+a)/b+1/3*sinh(b*x~2+a) /b~ 2+1/6%x~2*cosh(b*x~2+a)*sinh (b
*x"2+a) "2/b-1/18*sinh (b*x~2+a) ~3/b"2

Rubi [A]
time = 0.06, antiderivative size = 79, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.286,

steps used = 4, number of rules used = 4, integrand size = 14,
Rules used = {5428, 3391, 3377, 2717}

_sinh® (a + bz?) sinh(a+bz?) 2 cosh (a 4 bz?) N x%sinh? (a + bz?) cosh (a + bz?)
1862 32 3b 6b

Antiderivative was successfully verified.
[In] Int[x~3*Sinh[a + b*x~2]"3,x]

[Out] -1/3*%(x"2*Cosh[a + b*x~2])/b + Sinh[a + b*x~2]/(3*b"2) + (x~2*Cosh[a + b*x~
2]*Sinh[a + b*x~2]"2)/(6%b) - Sinh[a + b*x~2]~3/(18*b"2)

Rule 2717

Int[sin[Pi/2 + (c_.) + (d_.)*(x_)], x_Symbol] :> Simp[Sin[c + dx*x]/d4, x] /;
FreeQ[{c, d}, x]

Rule 3377

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

Rule 3391

Int[((c_.) + (d_.)*(x_))*((b_.)*sin[(e_.) + (£_.)*(x_)1)"(n_), x_Symbol] :>
Simp[d*((b*Sin[e + f*x])"n/(£f72*%n"2)), x] + (Dist[b”™2*((n - 1)/n), Int[(c
+ d*x)*(b*Sinfe + f*x])~(n - 2), x], x] - Simp[b*(c + d*x)*Cos[e + f*xx]*((b
*Sin[e + f*x])~(n - 1)/(f*n)), x]) /; FreeQ[{b, c, d, e, f}, x] && GtQ[n, 1
]

Rule 5428

Int[(x_)"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
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“p, x], x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rubi steps

/w3 sinh® (a + bz?) dz = %Subst </ zsinh®(a + bz) dz, , $2>

2 2\ ainh? 2 :0 13 2
_ z*cosh (a + bz*) sinh” (@ 4+ bz*)  sinh” (a + bz®) —%Subst(/zsinh(a—l—bx)d

6b 18b2
__z*cosh (a +ba?) N z* cosh (a + bz?) sinh” (a + bz?)  sinh® (a + bz?)  Subst
3b 6b 1862
__2%cosh(a+ba?) N sinh (a + bz?) N a® cosh (a + ba?) sinh” (a + bz?)  sinh® (
3b 3b2 6b 1

Mathematica [A]
time = 0.10, size = 58, normalized size = 0.73
_ 27ba? cosh (a + bz?) — 3ba? cosh (3(a + bx?)) — 27sinh (a + bz?) + sinh (3(a + bz?))
7262

Antiderivative was successfully verified.

[In] Integrate[x~3+*Sinh[a + b*x~2]73,x]
[Out] -1/72%(27*xb*xx~2*Cosh[a + b*x~2] - 3*b*x~2*xCosh[3*(a + b*x"2)] - 27*Sinh[a +
b*x~2] + Sinh[3*(a + b*x~2)])/b"2

Maple [A]
time = 0.95, size = 93, normalized size = 1.18

method | result size
(3z2b_1)e312b+3a _ 3(x2b_1)ea:2b+a 3(x2b+1)e—:02b—a (3x2b+1)e—3z2b—3a 93

risch 14452 1662 1662 + 14462

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*sinh(b*x~2+a)~3,x,method=_RETURNVERBOSE)
[Out] 1/144%(3*%b*x~2-1)/b~2*exp(3*b*xx~2+3%a)-3/16*(b*x~2-1) /b~ 2*exp(b*x~2+a)-3/16
* (b*x~2+1) /b~ 2%exp (~b*x"2-a)+1/144* (3*xb*xx~2+1) /b~ 2%exp (-3*b*x~2-3%a)

Maxima [A]
time = 0.27, size = 100, normalized size = 1.27

(3 br2eBa) — e(3a))e(3bw2) 3 (beea _ ea)e(bw2) 3 (biL‘2 + 1)6(—bz2—a) (3 ba? + 1)6(—3bx2—3a)

1442 16 b2 16 b2 144 b2
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*sinh(b*x~2+a)~3,x, algorithm="maxima")

[Out] 1/144x%(3*b*x"2*e~(3*a) - e~ (3*a))*e” (3*xb*x"2)/b~2 - 3/16*(b*x"2*xe"a - e~a)x*
e~ (b*x72)/b~2 - 3/16%(b*x"2 + 1)*e”~(-b*x"2 - a)/b"2 + 1/144*(3*xb*x~2 + 1)x*e
~(-3%b*x"2 - 3*a)/b~2

Fricas [A]

time = 0.41, size = 94, normalized size = 1.19

3ba2 cosh (bz? + a)® + 9 bz? cosh (bz2 + a) sinh (b2 + @) — 27 bz? cosh (b2 + a) — sinh (bz2 + a)® — 3 (cosh (b2 +a)® — 9) sinh (bz? + a)
7202

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/72*%(3*b*x~2*cosh(b*x~2 + a)~3 + 9xbxx"2*cosh(b*x"2 + a)*sinh(b*x~2 + a)~2
- 27*b*x"2*cosh(b*x~2 + a) - sinh(b*x"2 + a)~3 - 3*(cosh(b*x”2 + a)~2 - 9)
*sinh(b*x~2 + a))/b~2

Sympy [A]
time = 0.40, size = 92, normalized size = 1.16

z2 sinh? (a+bz2) cosh (a+bm2) z2 cosh? (a+bz2) 7 sinh3 (a+bm2) sinh (a+bm2) cosh? (a+bm2)
2 - 3b - 1852 + 362 forb # 0

z* sinh? (a)
4

otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**3*sinh(b*x**2+a)**3,x)

[Out] Piecewise((x**2%sinh(a + b*x**2)**2xcosh(a + b*x**x2)/(2%b) - x**x2*cosh(a +
bxx**2)*x3/(3%b) - 7*sinh(a + b*xx**2)**3/(18*b**2) + sinh(a + b*x**2)*cosh(
a + b¥xx*x*x2)**x2/(3xb*x2), Ne(b, 0)), (x**4xsinh(a)**3/4, True))

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 192 vs. 2(71) =
142.
time = 0.45, size = 192, normalized size = 2.43

3 (ba? + a)eH39) _ 97 (ba? + a)e®+0) _ 27 (ba? + @)~ 4 3 (ba? + a)e( -3 —3a) _ ol38a7+30) | 97 o(ba+a) _ g7 o(—bt=a) 4 o(-3krt-30)  ae(HI0) —gqeliei) (9 ae(?tr*+2a) a)e(’“"”"“]

14452 485

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*sinh(b*x~2+a)~3,x, algorithm="giac")

[Out] 1/144%(3*(b*x"2 + a)*e~(3*b*x~2 + 3*xa) - 27x(b*x"2 + a)*xe” (b*x~2 + a) - 27x*
(b*x~2 + a)*e~(-b*x"2 - a) + 3x(b*x"2 + a)*e~(-3*b*x"2 - 3*%a) - e~ (3*b*x~2

+ 3%a) + 27*%e"(b*x"2 + a) - 27*e~(-b*x"2 - a) + e~ (-3%b*x"2 - 3*%a))/b"2 - 1
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/48% (a*xe” (3*%b*x~2 + 3*a) - 9xaxe” (b*xx"2 + a) - (9xa*e” (2xb*x~2 + 2%a) - a)x*
e~ (-3%b*x~2 - 3*%a))/b"2

Mupad [B]
time = 0.13, size = 70, normalized size = 0.89

a? cosh(gw2+a) _2 COSh(zb$2+“) 7sinh(bz® +a) cosh(bz® + a)”sinh(b? + a)

b EETY: 1802

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*sinh(a + b*x~2)73,x)

[Out] ((x~2*cosh(a + b*x"2)"3)/6 - (x"2*cosh(a + b*x"2))/2)/b + (7*sinh(a + b*x"2
))/(18%b~2) - (cosh(a + b*x"2) " 2xsinh(a + b*x~2))/(18%b~2)
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3.16 [ x?sinh® (a + bz?) dz

Optimal. Leaf size=160

—a —3a E
_ 3z cosh (a+bw2)+xcosh (3a + 3b2?) 3e \/7?Erf<\/17x> e / 3 Erf<\/§ \/Fx>

36“\/FErﬁ<\/
8b 24b + 3263/2 B 96b3/2

+ 300372

[Out] -3/8*x*cosh(b*x~2+a)/b+1/24*x*cosh(3*b*xx~2+3*a)/b-1/288*erf (x*3~(1/2)*b~(1/
2))*37(1/2)*Pi~(1/2) /b~ (3/2) /exp(3*a)-1/288*exp (3*a) *erfi (x*3~(1/2)*b~(1/2)
)*3~(1/2)*Pi~(1/2) /v~ (3/2)+3/32xerf (xxb~(1/2) )*Pi~(1/2) /b~ (3/2) /exp(a)+3/32
xexp(a)*erfi(xxb~(1/2))*Pi~(1/2)/b~(3/2)

Rubi [A]
time = 0.11, antiderivative size = 160, normalized size of antiderivative = 1.00, number of
steps used = 10, number of rules used = 5, integrand size = 14 number of rules _ () 357

' integrand size
Rules used = {5448, 5432, 5407, 2235, 2236}

3\/7?6’“Erf<\/17x> \/?eisaEr%ﬁ \/FZ) 3ﬁeaErﬁ<ﬁx) \/533“Erﬁ(\/§ \/EI) _ 3zcosh(a+bs?)  zcosh(3a+ 3bz?)

3203/2 B 96b3/2 + 3205/ 9655/ 8b 24b

Antiderivative was successfully verified.
[In] Int[x~2%Sinh[a + b*x~2]"3,x]

[Out] (-3*x*Cosh[a + b*x~2])/(8%b) + (x*Cosh[3*a + 3*b*x~2])/(24%b) + (3*Sqrt[Pil
*Erf [Sqrt [b]*x])/(32*b~(3/2)*E~a) - (Sqrt[Pi/3]*Erf [Sqrt[3]*Sqrt[bl*x])/(96
*b~(3/2)*E~(3*a)) + (3*xE~a*Sqrt[Pi]*Erfi[Sqrt[bl*x])/(32xb~(3/2)) - (E~(3*a
)*Sqrt [Pi/3]*Erfi[Sqrt [3]*Sqrt [b]l*x])/(96%b~(3/2))

Rule 2235

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pil*(Exrfil[(c + dxx)#*Rt[b*Logl[F], 211/(2+d*Rt[bxLogl[F]l, 21)), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]

Rule 2236

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pil*(Erf [(c + d*x)*Rt[(-b)*Logl[F], 2]]1/(2*d*Rt[(-b)*Logl[F], 2]1)), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rule 5407

Int[Cosh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E~(c + d*x"n)
, xJ, x] + Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
[n, 1]
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Rule 5432

Int[((e_.)*(x_))~(m_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Simp[e~(
n - 1*(exx)"(m - n + 1)*(Cosh[c + d*x"n]/(d*n)), x] - Dist[e"n*((m - n + 1
)/(d*n)), Int[(exx)~(m - n)*Cosh[c + d*x"n], x], x] /; FreeQ[{c, d, e}, x]
&& IGtQ[n, 0] && LtQ[O, n, m + 1]

Rule 5448

Int[(Ce_.)*(x_))"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1D"(p_),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)”m, (a + b*Sinh[c + d*x"n])"p, x], x
1 /; FreeQ[{a, b, c, 4, e, m}, x] && IGtQ[p, 1] && IGtQ[n, O]

Rubi steps

/m2 sinh® (a + b:vQ) dr = / (—Zmz sinh (a + me) + %112 sinh (3a + 3bm2)) dz

1
=1 / 7’ sinh (3a + 3bz?) dz — Z /x2 sinh (a + bz®) dz
_ 3z cosh (a + bz?) L2 cosh (3a +3bz) [ cosh (3a + 3ba?) dz N 3 [ cosh (a -

8b 24b 24b 8b
__3xcosh (a+bs?) N zcosh (3a+3b2?) | e3030% iy ) e3at3be? gy N 3/
- 8b 24b 48b 48b

a ~3a |
_ 3z cosh (a + bz?) N x cosh (3a + 3bx?) N 3e ﬁerf(ﬁx) ¢ 3 erf(

8b 24b 3203/2 96b>

Mathematica [A]
time = 0.21, size = 184, normalized size = 1.15

—108v/b z cosh (a + ba?) + 12 z cosh (3(a + ba?)) + 277 cosh(a)Erﬁ(\/I;r) —V3r cosh(s.z)Erﬁ(\/E«/Ez) + 27¢7Erf(ﬁz) (cosh(a) — sinh(a)) + 27ﬁErﬁ(JFr) sinh(a) — ﬂErﬁ(ﬁ«/Er) sinh(3a) + \/3713;1(\/? \/171) (— cosh(3a) + sinh(3a))
288b3/2

Antiderivative was successfully verified.

[In] Integrate[x~2#Sinh[a + b*x~2]73,x]

[Out] (-108*Sqrt[b]l*x*Cosh[a + b*x~2] + 12xSqrt[b]*x*Cosh[3*(a + b*x~2)] + 27*Sqr
t[Pi]*Cosh[a]*Erfi[Sqrt[b]*x] - Sqrt[3*Pi]*Cosh[3*a]*Erfi[Sqrt[3]*Sqrt [b]*x

1 + 27%Sqrt [Pi] *Erf [Sqrt [b]*x]*(Cosh[a]l] - Sinh[a]) + 27*Sqrt[Pi]*Erfi[Sqrt[
bl*x]*Sinh[a] - Sqrt[3*Pi]*Erfi[Sqrt[3]*Sqrt[b]l*x]*Sinh[3*a] + Sqrt[3*Pi]*E

rf [Sqrt [3]*Sqrt [b] *x]*(-Cosh[3*a] + Sinh[3%*a]))/(288*b~(3/2))

Maple [A]
time = 1.20, size = 157, normalized size = 0.98
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method | result
—3a.. —322p e 334/ T \/?Terf(x\/?? \/F) P 3eT /T erf(xﬁ)
e S%e _ __3e%ze +

2 3e® vV T
_ 3e%e® by +
48b 288b% 16b

3
32h2 16b 39

risch

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*sinh(b*x~2+a)~3,x,method=_RETURNVERBOSE)

[Out] 1/48%exp(-3*a)/b*x*exp(-3*x~2*b)-1/288*exp(-3*a) /b~ (3/2)*Pi~(1/2)*3~(1/2) *e
rf(x*37(1/2)*b~(1/2))-3/16*exp(-a) /b*x*exp(-x~2%b)+3/32*exp(-a) /b~ (3/2) *Pi~
(1/2)*erf (x¥b~(1/2) )-3/16*exp (a) *exp (x~2%b) *x/b+3/32*exp(a) /b*xPi~(1/2) / (-b)

~(1/2) *erf ((-b)~(1/2) #x) +1/48xexp (3*a) /b*x*exp (3*x~2%b) -1/96*exp(3*a) /b*xPi~
(1/2)/(-3%b) ~(1/2) *erf ((-3*b) ~(1/2) *x)

Maxima [A]

time = 0.48, size = 162, normalized size = 1.01

V3 \/r erf (\/3ﬁ\/7b z) e /31 erf (\/3T \/51) €30 Bkt3a)  grobetta)  3ge(-bet-a)  go(-3ka?-3a) 3T erf (ﬁz) e® 3/ erf (\/ —b z) et

+ + + +
288 vV—b'b 2883 48b 165 165 48b 32b% 32vV=b'b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*sinh(b*x~2+a)~3,x, algorithm="maxima")

[Out] -1/288*sqrt(3)*sqrt(pi)*erf (sqrt(3)*sqrt(-b)*x)*e~(3*a)/(sqrt(-b)*b) - 1/28
8*sqrt (3) *sqrt (pi)*erf (sqrt (3) *sqrt (b)*x)*e~ (-3*a) /b~ (3/2) + 1/48%x*e”(3*bx

X"2 + 3*%a)/b - 3/16%x*e” (b*x"2 + a)/b - 3/16*xx*e”(-b*x"2 - a)/b + 1/48%x*e”
(-3*%b*x~2 - 3%a)/b + 3/32*sqrt(pi)*erf (sqrt(b)*x)*e~(-a)/b~(3/2) + 3/32*sqr

t (pi)*erf (sqrt(-b)*x)*e~a/(sqrt(-b)*b)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 904 vs.
2(114) = 228.
time = 0.36, size = 904, normalized size = 5.65

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/288%(6*b*x*cosh(b*x~2 + a)~6 + 36*b*x*cosh(b*x~2 + a)*sinh(b*x"2 + a)~5 +
6*xbxx*sinh (b*x~2 + a)~6 - 54xb*x*cosh(b*x"2 + a)~4 + 18*(5*b*x*cosh(b*x~2
+ a)”2 - 3*b*x)*sinh(b*x”2 + a)~4 - 54%bxx*xcosh(b*x~2 + a)~2 + 24x(5xb*x*co
sh(b*x~2 + a)~3 - 9xb*x*cosh(b*x~2 + a))*sinh(b*x~2 + a)~3 + sqrt(3)*sqrt(p
i)*(cosh(b*x~2 + a)~3*cosh(3*a) + (cosh(3*a) + sinh(3#*a))*sinh(b*x~2 + a)~3
+ cosh(b*x"2 + a)~3*sinh(3#*a) + 3*(cosh(b*x~2 + a)*cosh(3*a) + cosh(b*x"2
+ a)*sinh(3*a))*sinh(b*x"2 + a)~2 + 3*(cosh(b*x"2 + a)~2*cosh(3*a) + cosh(b
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*X~2 + a) 2*sinh(3*a))*sinh(b*x~2 + a))*sqrt(-b)*erf(sqrt(3)*sqrt(-b)*x) -
sqrt (3) *sqrt (pi) *(cosh(b*x~2 + a)~3*cosh(3*a) + (cosh(3*a) - sinh(3*a))*sin
h(b*x"2 + a)~3 - cosh(b*x"2 + a) 3*sinh(3*a) + 3*(cosh(b*x~2 + a)*cosh(3x*a)
- cosh(b*x”2 + a)*sinh(3*a))*sinh(b*x"2 + a)~2 + 3*(cosh(b*x"2 + a) " 2*cosh
(3*¥a) - cosh(b*x"2 + a)~2*sinh(3*a))*sinh(b*x~2 + a))x*sqrt(b)*erf (sqrt(3)*s
qrt(b)*x) - 27*sqrt(pi)*(cosh(b*x~2 + a)~3xcosh(a) + (cosh(a) + sinh(a))x*si
nh(b*x~2 + a)~3 + cosh(b*x"2 + a)~3*sinh(a) + 3*(cosh(b*x~2 + a)*cosh(a) +
cosh(b*x~2 + a)*sinh(a))*sinh(b*x"2 + a)~2 + 3*(cosh(b*x~2 + a) 2*cosh(a) +
cosh(b*x”2 + a)~2*sinh(a))*sinh(b*x~2 + a))*sqrt(-b)*erf(sqrt(-b)*x) + 27*
sqrt (pi)*(cosh(b*x~2 + a)~3*cosh(a) + (cosh(a) - sinh(a))*sinh(b*x"2 + a)~3
- cosh(b*x™2 + a)~3*sinh(a) + 3*(cosh(b*x"2 + a)*cosh(a) - cosh(b*x"2 + a)
*sinh(a))*sinh(b*x"2 + a)~2 + 3*(cosh(b*x”"2 + a)~2*cosh(a) - cosh(b*x™2 + a
) "2*sinh(a))*sinh(b*x~2 + a))*sqrt(b)*erf(sqrt(b)*x) + 18+%(5xb*x*cosh(b*x"2
+ a)”4 - 18*bxx*cosh(b*x"2 + a)~2 - 3*b*x)*sinh(b*x"2 + a)~2 + 6xb*x + 36%
(b*x*cosh(b*x~2 + a)~5 - 6xb*x*cosh(b*x~2 + a)~3 - 3xb*x*cosh(b*x~2 + a))*s
inh(b*x~2 + a))/(b"2*cosh(b*x™2 + a)~3 + 3*b~2*cosh(b*x~2 + a) " 2*sinh(b*x"2
+ a) + 3*xb~"2*cosh(b*x~2 + a)*sinh(b*x~2 + a)~2 + b~2*sinh(b*x~2 + a)~3)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00
/w2 sinh® (a + be) dz
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2*sinh(b*x**2+a)**3,x)
[Out] Integral(x**2*sinh(a + b*x**2)**3, x)

Giac [A]
time = 0.43, size = 166, normalized size = 1.04

+ - + -
288 v/—b'b 2883 48b 16b 16b 48b 32b3 32v=b'b

V3'/r erf (7\/1?\/717 z) eBa) /31 erf <7\/§ \/Fz) el (Bk430)  3.(atta)  gge(-bt-a) go(-3ka2-3a) 3T erf (7\/171) e 3/ erf <7\/—b z) et
+ _

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*sinh(b*x~2+a)~3,x, algorithm="giac")

[Out] 1/288%sqrt(3)*sqrt(pi)*erf (-sqrt(3)*sqrt(-b)*x)*e~(3*a)/(sqrt(-b)*b) + 1/28
8*sqrt (3) *sqrt (pi)*erf (-sqrt (3) *sqrt (b) *x) *e~(-3%a) /b~ (3/2) + 1/48x*x*e”(3*b

*x”"2 + 3%a)/b - 3/16*xx*e” (b*x”2 + a)/b - 3/16%x*e” (-b*x"2 - a)/b + 1/48%*x*e
~(-3%b*x~2 - 3%a)/b - 3/32*sqrt(pi)*erf (-sqrt(b)*x)*e~(-a)/b~(3/2) - 3/32xs

qrt (pi) *erf (-sqrt(-b)*x)*e~a/(sqrt (-b)*b)

Mupad [F]

time = 0.00, size = -1, normalized size = -0.01

/w2 sinh(b %+ a)3 dz
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*sinh(a + b*x"2)"3,x)
[Out] int(x"2*sinh(a + b*x"2)"3, x)
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3.17 [ zsinh® (a + bx?) dx

Optimal. Leaf size=33

_ cosh (a + bz?) N cosh® (a + bz?)
2b 6b

[Out] -1/2*cosh(b*x~2+a)/b+1/6*cosh(b*x~2+a)~3/b

Rubi [A]
time = 0.02, antiderivative size = 33, normalized size of antiderivative = 1.00, number of

number of rules _ ( 167
integrand size ’

steps used = 3, number of rules used = 2, integrand size = 12,
Rules used = {5428, 2713}

cosh® (a + bz?) __ cosh (a + bz?)
6b 2b

Antiderivative was successfully verified.

[In] Int[x*Sinh[a + b*x~2]"3,x]

[Out] -1/2%Cosh[a + b*x~2]/b + Cosh[a + b*x~2]~3/(6*b)
Rule 2713

Int[sin[(c_.) + (d_.)*(x_)]1"(n_), x_Symbol] :> Dist[-d~(-1), Subst[Int[Expa
nd[(1 - x72)7((n - 1)/2), x], x], x, Cos[c + d*x]], x] /; FreeQ[{c, d}, xI
& IGtQ[(n - 1)/2, 0]

Rule 5428

Int[(x_)~"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x], x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQIm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 0]))

Rubi steps

1
/xsinh3 (a+b2?) dz = iSubst (/ sinh®(a + bz) dz, z, xz)

Subst( [ (1 — z?) dz, z, cosh (a + bz?))
T 2b
_ cosh (a + bz?) N cosh® (a + bz?)
2b 6b




113

Mathematica [A]
time = 0.01, size = 33, normalized size = 1.00

_ 3cosh (a + ba?) N cosh (3(a + bz?))
8b 24b

Antiderivative was successfully verified.

[In] Integrate[x*Sinh[a + b*x~2]73,x]
[Out] (-3*Cosh[a + b*x~2])/(8*b) + Cosh[3*(a + b*x"2)]/(24*b)

Maple [A]
time = 0.35, size = 31, normalized size = 0.94
method | result size
3 cosh (z2 b+a) cosh (3z2b+3a)
default | — S5 + ) 31
. e3zzb+3a 3ew2b+a 3e—z2b—a e—3z2b—3a
risch ® 1 1% T s 63

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh(b*x~2+a)~3,x,method=_RETURNVERBOSE)

[Out] -3/8*cosh(b*x~2+a)/b+1/24/b*cosh(3*bxx~2+3%*a)
Maxima [B] Leaf count of result is larger than twice the leaf count of optimal. 62 vs.

2(29) = 58.
time = 0.27, size = 62, normalized size = 1.88

3bx2+43 a) 3 e(bz2+a) 3 e(—bw2—a) 6(_3 bx2—3 a)
+

(
e
48b  16b  16b 48b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(b*x~2+a)~3,x, algorithm="maxima")
[Out] 1/48*e~(3*b*x~2 + 3*a)/b - 3/16%e”~(b*xx"2 + a)/b - 3/16*%e~(-b*x"2 - a)/b + 1
/48%e” (-3xb*xx"2 - 3*a)/b

Fricas [A]
time = 0.43, size = 46, normalized size = 1.39

cosh (b2 + a)® + 3 cosh (b2 + a) sinh (bz2 + a)® — 9 cosh (bz2 + a)
24b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(b*x~2+a)”~3,x, algorithm="fricas")
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[Out] 1/24*(cosh(b*x"2 + a)~3 + 3*xcosh(b*x~2 + a)*sinh(b*x"2 + a)~2 - 9*cosh(b*x~
2 +a))/b

Sympy [A]
time = 0.17, size = 44, normalized size = 1.33

sinh? (a+b:c2) cosh (a+bw2) cosh® (a+b:c2) for b ?é 0

2b 3b

2 i3 1
z sm2h (a) otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(b*x**2+a)**3,x)
[Out] Piecewise((sinh(a + b*x**2)**x2xcosh(a + bxx**2)/(2xb) - cosh(a + bkx**2)**3
/(3*%b), Ne(b, 0)), (x**x2xsinh(a)*+*3/2, True))

Giac [A]
time = 0.41, size = 56, normalized size = 1.70

(96(2bw2+2a) _ 1)6(—317:02—30.) _ 6(3bx2+3a) + ge(bx2+a)

48b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(b*x~2+a)~3,x, algorithm="giac")
[Out] -1/48%((9%e~(2%bxx~2 + 2%a) - 1)*e”(-3*bxx~2 - 3%a) - e~ (3*b*x~2 + 3*a) + 9
*xe~ (b*x"2 + a))/b

Mupad [B]
time = 0.06, size = 28, normalized size = 0.85
_ 3cosh(bz® 4 a) — cosh(ba® + a)®
6b

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh(a + b*x~2)"3,x)
[Out] -(3*cosh(a + b*x~2) - cosh(a + b*x~2)"3)/(6%xb)
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3.18 [ sinh® (a + bz?) dx

Optimal. Leaf size=125

36_“\/7?Erf<\/1733> e_3a\/§Erf(\/§ \/17x> _36“\/?E1‘ﬁ(\/g£17> +e3a\/§Erﬁ<\/§ ﬁz)

16Vb 16Vb 16Vb 16Vb

[Out] -1/48xerf (x*3~(1/2)*b~(1/2))*37(1/2)*Pi~(1/2)/exp(3*a) /b~ (1/2)+1/48*exp(3*a
)xerfi(x*37(1/2)*b~(1/2))*37(1/2)*Pi~(1/2) /b~ (1/2)+3/16%erf (x¥b~(1/2))*Pi~(

1/2) /exp(a) /b~ (1/2)-3/16*exp(a)*erfi(x*b~(1/2))*Pi~(1/2) /b~ (1/2)

Rubi [A]

time = 0.05, antiderivative size = 125, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.400,

3\/7?6_“Erf<\/l7x> \/§6_3“Erf(\/§ \/Fx) 3/ e‘@rﬁ(\/l?m) \/7?‘33‘1El“ﬁ(\/?7 \/1733)
16v/b - 16vb - 16vb - 16v/b

steps used = 8, number of rules used = 4, integrand size = 10
Rules used = {5408, 5406, 2235, 2236}

Antiderivative was successfully verified.
[In] Int[Sinh[a + b*x~2]"3,x]

[Out] (3%Sqrt[Pil*Erf [Sqrt[bl*x])/(16%Sqrt[bl*E~a) - (Sqrt[Pi/3]*Erf [Sqrt[3]*Sqrt
[b]*x])/(16*Sqrt [b]*E~(3%a)) - (3*E~a*Sqrt[Pi]*Erfi[Sqrt[b]l*x])/(16*Sqrt [b]
) + (E~(3*a)*Sqrt[Pi/3]*Erfi[Sqrt[3]*Sqrt [b]*x])/(16*Sqrt[b]l)

Rule 2235

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pil*(Erfil(c + d*x)*Rt[b*Log[F], 2]11/(2*d*Rt[b*Log[F], 21)), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]

Rule 2236

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~axSqrt
[Pi]l*(Erf[(c + d*x)*Rt[(-b)*Log[F], 2]1]1/(2*d*Rt[(-b)*LoglF], 2]1)), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rule 5406

Int[Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol]l :> Dist[1/2, Int[E~(c + d*x"n)
, x], x] - Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
[n, 1]
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Rule 5408

Int[((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_), x_Symbol] :> Int[Ex
pandTrigReduce[(a + bxSinh[c + d*x"n])~p, x], x] /; FreeQl[{a, b, c, d}, x]
&& IGtQ[n, 1] &% IGtQlp, 1]

Rubi steps

/sinh3 (a + bz?) / ( z sinh (a + bz?) + }lsinh (3a+ 3ba:2)) dx

:}l/smh 3a+3bx)dx—:?;/sinh(a+bx2) dz

1 2 3 2 3 2
—3a 3bz? - 3a+3bx e —a—bx _ v a+bx
( d> 8/6 dm—|—8/e dz 8/6 dz
- 3 [T orf V3 Vb sa, [T
3e~/T erf(ﬁm) € 3 o z 3et /T erﬁ(ﬁm) e 3 @
— +

16vb - 16V 16vb 1

Mathematica [A]
time = 0.09, size = 136, normalized size = 1.09

\/? (—3\/5 cosh(a, Erﬁ<fz) + cosh(3a) Erﬁ(f fz) +3fErf<fz) (cosh(a) — sinh(a)) — SWErﬁ(fx) sinh(a, +Erﬁ(\/§ \/I?z) sinh(3a) + Erf(\/?? ﬁz) (— cosh(3a) +sinh(3a))>
16v4’

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*x~2]73,x]

[Out] (Sqrt[Pi/3]*(-3*Sqrt[3]*Cosh[al*Erfi[Sqrt[b]l*x] + Cosh[3*a]l*Erfi[Sqrt[3]*Sq
rt[b]l*x] + 3*Sqrt[3]*Erf [Sqrt[b]*x]*(Cosh[al - Sinh[a]) - 3%Sqrt([3]*Erfil[Sq
rt[b]*x]*Sinh[a] + Erfi[Sqrt([3]*Sqrt[b]*x]*Sinh[3*a] + Erf[Sqrt[3]*Sqrt[b]*
x]*(-Cosh[3*a] + Sinh[3+*a])))/(16*Sqrt[b])

Maple [A]
time = 0.88, size = 86, normalized size = 0.69

method | result

—Sa\/F\/?erf(x\/?T \/17) 3erf(x\/5)ﬁe—a Sa\/T erf(mx) 3et/TT erf(mx)

<ch _ |
Hse 8Vb + 16V + 164/—3b 164/—b

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(b*x~2+a)~3,x,method=_RETURNVERBOSE)
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[Out] -1/48*exp(-3*a)*Pi~(1/2)*37(1/2)/b~(1/2)*erf (x*x3~(1/2)*b~(1/2))+3/16%erf (x*
b~ (1/2))*Pi~(1/2)*exp(-a) /b~ (1/2)+1/16%exp(3*a) *Pi~ (1/2)/(-3%b) ~(1/2) *erf ((

-3%b) ~(1/2) *x)-3/16%exp(a) *Pi~(1/2) / (-b) = (1/2) *erf ((-b) = (1/2) *x)

Maxima [A]

time = 0.47, size = 91, normalized size = 0.73

V3 /1 erf (\/?T \/jw> eBd /3 /1 erf (\/?7 ﬁz) e(=32 3./ erf (\/gm) e~ 3./r erf (\/ja:) e
48v/=b - 18V * 16 Vo N 16 V=0

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x~2+a)~3,x, algorithm="maxima")

[Out] 1/48+%sqrt(3)*sqrt(pi)*erf(sqrt(3)*sqrt(-b)*x)*e”~(3*a)/sqrt(-b) - 1/48*sqrt(
3)xsqrt (pi) *erf (sqrt (3) *sqrt (b) *x) *e”~ (-3*a) /sqrt(b) + 3/16%sqrt(pi)*erf (sqr
t(b)*x)*e~(-a)/sqrt(b) - 3/16*sqrt(pi)*erf (sqrt(-b)*x)*e~a/sqrt(-b)

Fricas [A]

time = 0.42, size = 112, normalized size = 0.90

V3' /T V/=b (cosh (3a) + sinh (3 a)) erf (\/iT \/jz) + V3 7 Vb (cosh (3a) — sinh (3a)) erf (\/5 ﬁz) — 9T V/=b (cosh (a) + sinh (a)) erf (\/31) — 9/ Vb (cosh (a) — sinh (a)) erf (\/1?1)
48b

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/48*(sqrt(3)*sqrt(pi)*sqrt(-b)*(cosh(3*a) + sinh(3*a))x*erf (sqrt(3)*sqrt(-
b)*x) + sqrt(3)*sqrt(pi)*sqrt(b)*(cosh(3*a) - sinh(3%*a))x*erf (sqrt(3)*sqrt(b

)*x) - 9*sqrt(pi)*sqrt(-b)*(cosh(a) + sinh(a))*erf(sqrt(-b)*x) - 9*sqrt(pi)

*sqrt (b)*(cosh(a) - sinh(a))*erf(sqrt(b)*x))/b

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ sinh® (a + b2?) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x**2+a)**3,x)
[Out] Integral(sinh(a + b*x*x2)**3, x)

Giac [A]
time = 0.46, size = 95, normalized size = 0.76

V3 /1 erf (—\/?? \/3:5) eBd /3 /1 erf (—\/Z? \/l?:r,) =39 3./r erf (—\/l?m) e~ 3/r erf (—\/3:5) et
N 48V=b " 48V - 16 Vb * 16 V=b

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

[Out] -1/48%sqrt(3)*sqrt(pi)*erf (-sqrt(3)*sqrt(-b)*x)*e~(3*a)/sqrt(-b) + 1/48xsqr
t(3)*sqrt (pi) *erf (-sqrt (3) *sqrt (b) *x) *e~ (-3*a) /sqrt (b) - 3/16*sqrt(pi)*erf(
-sqrt(b)*x)*e~(-a)/sqrt(b) + 3/16*sqrt(pi)*erf (-sqrt(-b)*x)*e~a/sqrt(-b)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/Sinh(bgv2 + a)3 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x~2)"3,x)
[Out] int(sinh(a + b*x~2)"3, x)
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inh3 (a+bz?
sin (Z+x)d$

319 |

Optimal. Leaf size=55
3 . 2 . 1 . 2 . 3 . 2 1 : 2
—gChl(bw ) sinh(a) + gCh1(3bx ) sinh(3a) — 3 cosh(a)Shi(bz*) + 3 cosh(3a)Shi(3bz?)

[Out] -3/8*cosh(a)*Shi(b*x~2)+1/8*cosh(3*a)*Shi (3*b*x~2)-3/8*Chi (b*x~2)*sinh(a)+1
/8*Chi (3*b*x~2) *sinh (3*a)

Rubi [A]
time = 0.07, antiderivative size = 55, normalized size of antiderivative = 1.00, number of

number of rules __
integrand size 0.286,

steps used = 8, number of rules used = 4, integrand size = 14,
Rules used = {5448, 5426, 5425, 5424}

—g sinh(a)Chi(bz?) + %sinh(3a)Chi(3bx2) - gcosh(a)Shi(bwz) + %cosh(3a)Shi(3bx2)

Antiderivative was successfully verified.
[In] Int[Sinh[a + b*x~2]~3/x,x]

[Out] (-3*CoshIntegral [b*x~2]*Sinh[a])/8 + (CoshIntegral [3*b*x~2]+*Sinh[3*a])/8 -
(3xCosh[a]*SinhIntegral [b*x~2])/8 + (Cosh[3*a]*SinhIntegral [3*xb*xx~2])/8

Rule 5424

Int[Sinh[(d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Simp[SinhIntegral[d*x"n]/n, x]
/; FreeQ[{d, n}, x]

Rule 5425

Int[Cosh[(d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Simp[CoshIntegral[d*x"n]/n, x]
/; FreeQ[{d, n}, x]

Rule 5426

Int[Sinh[(c_) + (d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Dist[Sinh[c], Int[Cosh[
d*x"n]/x, x], x] + Dist[Cosh[c], Int[Sinh[d*x"nl/x, x], x] /; FreeQ[{c, d,
n}, x]

Rule 5448

Int[((e_.)*(x_))~(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(_ 1)~ (p_),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)”m, (a + b*Sinh[c + d*x"n])"p, x], x
1 /; FreeQ[{a, b, c, d, e, m}, x] & IGtQ[p, 1] && IGtQ[n, O]

Rubi steps
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2 : 2
/smh (a-{—bx) /( 3sinh a-l—b:v ) +smh(3a+3bx )) i

4z
- 2
_ l/smh 3a+3bx ) dr — §/smh(a+bx )dw
4 4 x
1 smh (bz?) 1 sinh (3bz?) 1, .
(Z 3 cosh(a T dx) + 1 cosh(3a) / — Y dx — 1(3 smh(a))/
1 1

= —gChl(bx ) sinh(a) + 8Ch1(3bac ) sinh(3a) — gcosh(a)Shi(bx2) +3 cosh(3a)Shi(?

Mathematica [A]
time = 0.03, size = 49, normalized size = 0.89

(—3Chi(bz?) sinh(a) + Chi(3bz?) sinh(3a) — 3 cosh(a)Shi(bz?) + cosh(3a)Shi(3bz?))

0|

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*x~2]"3/x,x]
[Out] (-3*CoshIntegral[b*x~2]*Sinh[a] + CoshIntegral [3*b*x~2]*Sinh[3*a] - 3*Coshl[
al*SinhIntegral [b*x~2] + Cosh[3*a]*SinhIntegral [3*b*x~2])/8

Maple [A]
time = 1.05, size = 55, normalized size = 1.00
method | result size
. 3a explntegral (1,3z2b 3 e~ % explntegral (1,22b 3 e® expIntegral (1,—z2b e3% explntegral (1,—3xz2b
risch pl(gi( b p16g( Ly . lgﬁ( b . g16( L | 55

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(b*x~2+a)~3/x,x,method=_RETURNVERBOSE)
[Out] 1/16%exp(-3*a)*Ei(1,3*x"2%b)-3/16%exp(-a)*Ei(1,x"2%b)+3/16*exp(a)*Ei(1,-x"2
*xb)-1/16%exp (3*a)*Ei(1,-3%x"2%b)

Maxima [A]
time = 0.34, size = 50, normalized size = 0.91

L iapa2) 0G0 L B i 2y ) L g ap o2y (-30) _ 3 g2y a
16E1(3bx)e +16E1( bz?) e 16El( 3bz?) e 16E1(bx)e

Verification of antiderivative is not currently implemented for this CAS.

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



121

[Out] 1/16*Ei(3*b*xx~2)*e~(3*a) + 3/16*Ei(-b*x"2)*e~(-a) - 1/16*Ei(-3*b*xx~2)*e~ (-3
*a) — 3/16%Ei(b*x~2)*e"a

Fricas [A]

time = 0.38, size = 83, normalized size = 1.51

L 2 - 2 3 miqy 2 - 2 L mifag 2 : 21\ 3 mig 2 . 2)) o
% (Ei(3b2®) — Ei(—3b2?)) cosh (3a) — 6 (Ei(b2?) — Ei(—b2?)) cosh (a) + T (Ei(3b2%) + Ei(—3bz?)) sinh (3a) — 6 (Ei(b2?) + Ei(—ba?)) sinh (a)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/16%(Ei(3*%b*x~2) - Ei(-3%b*x"2))*cosh(3*%a) - 3/16*%(Ei(b*x~2) - Ei(-b*x"2))
*cosh(a) + 1/16%(Ei(3*b*x~2) + Ei(-3*%b*x"2))*sinh(3*a) - 3/16%(Ei(b*x~2) +
Ei(-b*x~2))*sinh(a)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ sinh® (a + bz?) e

x
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x**2+a)**3/x,x)
[Out] Integral(sinh(a + b*x**2)**3/x, x)
Giac [A]

time = 0.43, size = 50, normalized size = 0.91

1 ia122) 0G0 & B B pe?) o) L Ei(apa2) (30 _ B pi(p.2) a
16E1(3bx)e —|-16E1( bm)e 16El( 3bx)e 16E1(bm)e

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/16%Ei(3%b*x~2)*e”~(3%a) + 3/16*Ei(-b*x~2)*e~(-a) - 1/16*Ei(-3*b*x~2)*e”~ (-3
*a) - 3/16*Ei(b*x"2)*e"a

Mupad [F]

time = 0.00, size = -1, normalized size = -0.02

/sinh(bac2 +a)® i

x
Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x~2)"3/x,x)
[Out] int(sinh(a + b*x~2)"3/x, x)
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sinh3 (xa2+bx2) dz

3.20 |

Optimal. Leaf size=136
3 —a 1 —3a 3 a 1 3a
—3 be ﬁErf(ﬁx)+§ﬁe V3r Erf(ﬁﬁx)—gﬁe ﬁErﬁ(ﬁm)+§\/Ee V3r Erﬁ(\/

[Out] -sinh(b*x~2+a)~3/x-3/8*erf (x*¥b~(1/2))*b~(1/2)*Pi~(1/2)/exp(a)-3/8*exp(a)*er
fi(x*b~(1/2))*b~(1/2)*Pi~(1/2)+1/8*erf (x*3~(1/2)*b~(1/2))*b~(1/2)*37(1/2) *P
i~(1/2) /exp(3*a)+1/8%exp(3*a) *erfi(x*3~(1/2)*b~(1/2))*b~(1/2)*3~(1/2)*Pi~ (1

/2)

Rubi [A]
time = 0.08, antiderivative size = 136, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.357,

steps used = 9, number of rules used = 5, integrand size = 14,
Rules used = {5438, 5737, 5407, 2235, 2236}

—gﬁ&“ﬁEﬁ(ﬁz) +é 3m efsax/FErf(\/g \/IT.’E) - g\ﬁ?e“\/FErﬁ(\/l?z> +é 3m 63“\/1?Erﬁ(\/?7 \/I?x) - w

Antiderivative was successfully verified.
[In] Int[Sinh[a + b*x~2]"3/x"2,x]

[Out] (-3*Sqrt[b]l*Sqrt[Pi]*Erf [Sqrt[bl*x])/(8+*E~a) + (Sqrt[b]*Sqrt[3*Pi]*Erf [Sqrt
[31#Sqrt [bl*x])/(8*E~(3*a)) - (3*Sqrt[bl*E~a*Sqrt[Pi]*Erfi[Sqrt[bl*x])/8 +

(Sqrt [b]*E~ (3*a) *Sqrt [3*Pi] *Erfi [Sqrt [3]*Sqrt [b]*x])/8 - Sinh[a + b*x~2]"3/

X

Rule 2235

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~axSqrt
[Pil*(Erfi[(c + d*x)=*Rt[bxLog[F], 2]]/(2xd*Rt[b*xLogl[F]l, 2])), x] /; FreeQ[{

F, a, b, ¢, d}, x] && PosQ[b]

Rule 2236

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pil*(Erf[(c + d*x)*Rt[(-b)*Logl[F], 2]]1/(2*d*Rt[(-b)*Logl[F], 2]1)), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rule 5407

Int[Cosh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E~(c + d*x"n)
, x], x] + Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
[n, 1]

Rule 5438
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Int[(x_)~"(m_.)*Sinh[(a_.) + (b_.)*(x_)"(n_)]1"(p_), x_Symbol] :> Simp[-Sinh[
a + bxx™n]"p/((n - 1)*x"(n - 1)), x] + Dist[b*n*x(p/(n - 1)), Int[Sinh[a + b
*x"n] " (p - 1)*Cosh[a + b*x"n], x], x] /; FreeQ[{a, b}, x] && IntegersQ[n, p
] && EqQ[m + n, 0] && GtQlp, 1] && NeQ[n, 1]

Rule 5737

Int[Cosh[w_]"(q_.)*Sinh[v_]~(p_.), x_Symbol] :> Int[ExpandTrigReduce[Sinh[v
17p*Cosh([w]l~q, x1, x] /; IGtQ[p, 0] && IGtQ[g, 0] && ((PolynomialQ[v, x] &&

PolynomialQ[w, x]) || (BinomialQ[{v, w}, x] &% IndependentQ[Cancell[v/w], x
1))

Rubi steps

/ sinh® (a + bz?) i — _sinh® (a + ba?
T

o ) + (6b) / cosh (@ + bz?) sinh® (a + bz?) dz

1.3 2
_ _smh ((;—l— bx?) n (6b)/ (—iCOSh (a+bx2) + icosh (3a+3bx2)> dx

inh® bz?) 1 1
_ _sih’(a+bs%) 5(3b)/cosh (a+b2?) dz + 5(3b)/cosh (3a + 3bz?) dz
T
inh® bz?) 1 1 1
__sm (‘;Jr z) 4 ;D) / e M dp — _(3D) / e do — - (30) / et g,
3 1 3
=3 b e‘“ﬁerf(ﬁx) + g\/ge_3“\/37r erf(x/g \/Fz) - g\/lje“\ﬁ?erﬁ(\/l;
Mathematica [A]
time = 0.23, size = 204, normalized size = 1.50
73\/5\/%%1.((;)&&(%17;) + \/Fﬁuo,n(zu)ﬁxﬁ(ﬁﬁz) - 3\/5\/7?1&&(%17;) sinh(a) +3\/F\/7?1Exf(\/FJ) (— cosh(a) + sinh(a)) + \/F\/ﬁlm(ﬁﬁl) (cosh(3a) — sinh(3a)) + \/E\/Frurﬁ(\/f\/z?r) sinh(3a) + 6 sinh (a + bz?) — 2sink (3(a + ba?))

B3

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*x~2]73/x72,x]

[Out] (-3*Sqrt[b]l*Sqrt[Pi]*x*Cosh[a]*Erfi[Sqrt[bl*x] + Sqrt[b]*Sqrt[3*Pi]*x*Coshl[
3*a]*Erfi[Sqrt[3]*Sqrt [b]l*x] - 3*Sqrt[b]*Sqrt[Pi]*x*Erfi[Sqrt[b]*x]*Sinh[a]

+ 3*Sqrt [b] *Sqrt [Pi] *x*Erf [Sqrt [b] *x] *(-Cosh[a] + Sinh[al) + Sqrt[bl*Sqrt[
3*Pi] *x*Erf [Sqrt [3] #*Sqrt [b] *x] *(Cosh [3*al] - Sinh[3*a]) + Sqrt[b]*Sqrt[3*Pil
*xx*xErfi[Sqrt [3]*Sqrt [b] *x]*Sinh[3*a] + 6*Sinh[a + b*x"2] - 2#Sinh[3*(a + Dbx
x72)])/(8%x)

Maple [A]
time = 1.25, size = 149, normalized size = 1.10
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method | result

e—3ag—32%b =321/ VT V3 erf(w\/§ \/F>
+ S -

8z

3e %"

risch

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(b*x~2+a)~3/x"2,x,method=_RETURNVERBOSE)

[Out] 1/8*exp(-3*a)/x*exp(-3*x~2%b)+1/8*exp(-3*a)*b~ (1/2)*Pi~(1/2)*3~(1/2) *erf (x*
37(1/2)*b~(1/2) )-3/8*exp(-a) /x*exp (-x~2%b) -3/8*exp(-a) *b~ (1/2) *Pi~ (1/2) *erf

(x*b~ (1/2))+3/8*exp(a) *exp (x~2*b) /x-3/8*exp(a) *b*Pi~(1/2) /(-b) ~(1/2) *erf ((-

b) ~(1/2)*x) -1/8%exp (3*a) /x*exp (3*¥x~2*b) +3/8*exp (3*a) ¥xbxPi~(1/2) / (-3xb) ~(1/2

)*erf ((-3*b)~(1/2) *x)

Maxima [A]

time = 0.33, size = 102, normalized size = 0.75

V3 Vba? (=39 (—1,3b2?) V3 vV =bz? eGIT(—1,-3b2?) 3 Vba? eI (-1, b2?) N 3v—bz? e"T'(—1, —ba?)
16z 162 16x 16z

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x~2+a)~3/x72,x, algorithm="maxima")

[Out] 1/16*sqrt(3)*sqrt(b*x~2)*e” (-3*a)*gamma(-1/2, 3*b*x~2)/x - 1/16*sqrt(3)*sqr
t(-b*x~2)*e~ (3*a)*gamma (-1/2, -3*b*x~2)/x - 3/16%sqrt(b*x~2)*e” (-a)*gamma (-
1/2, b*x~2)/x + 3/16*sqrt(-bxx~2)*e~a*gamma(-1/2, -b*x~2)/x

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 892 vs.
2(98) = 196.
time = 0.53, size = 892, normalized size = 6.56

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/8*(cosh(b*x~2 + a)~6 + 6*cosh(b*x~2 + a)*sinh(b*x"2 + a)~5 + sinh(b*x"2
+ a)76 + 3%(5*cosh(b*x”2 + a)~2 - 1)*sinh(b*x"2 + a)~4 - 3*cosh(b*x"2 + a)~

4 + 4% (5xcosh(b*x”2 + a)~3 - 3xcosh(b*x"2 + a))*sinh(b*x~2 + a)~3 + sqrt(3)
*xsqrt (pi) * (xxcosh(b*x~2 + a)~3*cosh(3*a) + x*xcosh(b*x"2 + a)~3*sinh(3*a) +
(x*cosh(3*a) + x*sinh(3*a))*sinh(b*x~2 + a)~3 + 3*(x*cosh(b*x~2 + a)*cosh(3

*a) + x*cosh(b*x~2 + a)*sinh(3*a))*sinh(b*x"2 + a)~2 + 3*(x*cosh(b*x~2 + a)
~2%cosh(3*a) + x*cosh(b*x~2 + a) 2*sinh(3*a))*sinh(b*x~2 + a))*sqrt(-b)*erf
(sqrt(3)*sqrt(-b)*x) - sqrt(3)*sqrt(pi)*(x*cosh(b*x~2 + a) 3*cosh(3*a) - xx*
cosh(b*x”2 + a)~3xsinh(3*a) + (x*cosh(3*a) - x*sinh(3#%a))*sinh(b*x~2 + a)~3
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+ 3*(x*cosh(b*x~2 + a)*cosh(3*a) - x*cosh(b*x"2 + a)*sinh(3#*a))*sinh(b*x~2
+ a)”2 + 3*k(x*cosh(b*x"2 + a)~2*xcosh(3*a) - x*cosh(b*x~2 + a) 2*sinh(3*a))
*sinh (b*x~2 + a))*sqrt(b)*erf (sqrt(3)*sqrt(b)*x) - 3*sqrt(pi)*(x*cosh(b*x~2
+ a)~3*cosh(a) + x*cosh(b*x~2 + a)“ 3*sinh(a) + (x*cosh(a) + x*sinh(a))*sin
h(b*x~2 + a)~3 + 3*(x*cosh(b*x~2 + a)*cosh(a) + x*cosh(b*x~2 + a)*sinh(a))*
sinh(b*x"2 + a)~2 + 3*(x*cosh(b*x"2 + a)~2*cosh(a) + x*cosh(b*x"2 + a) 2xsi
nh(a))*sinh(b*x~2 + a))*sqrt(-b)*erf(sqrt(-b)*x) + 3*sqrt(pi)*(x*cosh(b*x"2
+ a)~3*cosh(a) - x*cosh(b*x~2 + a)“~3*sinh(a) + (x*cosh(a) - x*sinh(a))*sin
h(b*x~2 + a)~3 + 3*(x*cosh(b*x~2 + a)*cosh(a) - x*cosh(b*x"2 + a)*sinh(a))*
sinh(b*x~2 + a)~2 + 3*(x*cosh(b*x"2 + a)~2*cosh(a) - x*cosh(b*x"2 + a) 2*si
nh(a))*sinh(b*x~2 + a))*sqrt(b)*erf (sqrt(b)*x) + 3*(5xcosh(b*x"2 + a)™4 - 6
*cosh(b*x™2 + a)”2 + 1)*sinh(b*x"2 + a)~2 + 3*cosh(b*x"2 + a)~2 + 6*(cosh(b
*x"2 + a)”5 - 2xcosh(b*x~2 + a)~3 + cosh(b*x"2 + a))*sinh(b*x~2 + a) - 1)/(
x*cosh(b*x"2 + a)~3 + 3*x*cosh(b*x"2 + a)~2xsinh(b*x~2 + a) + 3*x*cosh(b*x~
2 + a)*sinh(b*x~2 + a)~2 + x*sinh(b*x~2 + a)~3)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ sinh® (a + bz?) .

xr2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x**2+a)**3/x**2,x)
[Out] Integral(sinh(a + b*x**2)**3/x**2, Xx)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x~2+a)~3/x"2,x, algorithm="giac")
[Out] integrate(sinh(b*x~2 + a)~3/x72, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01
. 2 3
/smh(bac2 +a) i
x

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x~2)"3/x"2,x%)
[Out] int(sinh(a + b*x~2)"3/x"2, x)
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sinh3 (xa3+bx2) dz

3.21 |

Optimal. Leaf size=91

3sinh (a + bz?) sinh (3(a + b2?)) 3, . o 3
27 — o7 —gbsmh(a)Shl(bx )+§b'

— gb cosh(a)Chi (bz?) -{%b cosh(3a)Chi(3bz%)+

[Out] -3/8*b*Chi(b*x~2)*cosh(a)+3/8*b*xChi (3*b*x~2)*cosh(3*a)-3/8*b*Shi (b*x~2)*sin
h(a)+3/8*b*Shi (3*b*x~2) *sinh (3*a)+3/8*sinh (b*x~2+a) /x~2-1/8*sinh (3*xb*x~2+3*
a)/x"2

Rubi [A]

time = 0.16, antiderivative size = 91, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.429,

steps used = 12, number of rules used = 6, integrand size = 14,
Rules used = {5448, 5428, 3378, 3384, 3379, 3382}

3sinh (a +b2?)  sinh (3(a +bz?))
82 82

—gb cosh(a)Chi(bz?) + gb cosh(3a)Chi(3b2?) — gb sinh(a)Shi(bz?) + gb sinh(3a)Shi(3b2?) +

Antiderivative was successfully verified.
[In] Int[Sinh[a + b*x~2]"3/x"3,x]

[Out] (-3*b*Cosh[a]*CoshIntegral[b*x~2])/8 + (3*b*Cosh[3*al*CoshIntegral [3*b*x~2]
)/8 + (3*Sinh[a + b*x~2])/(8*x"2) - Sinh[3*(a + b*x~2)]/(8%x72) - (3*b*Sinh
[a]l*SinhIntegral [b*x~2])/8 + (3%b*Sinh[3*a]l*SinhIntegral [3*xb*x~2])/8

Rule 3378

Int[((c_.) + (d_.)*(x_))"(m_)*sin[(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, £}, x] && LtQ[m, -1
]

Rule 3379

Int[sin[(e_.) + (Complex[0, fz_1)*(f_.)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[I*(SinhIntegral [cxfx(fz/d) + fxfzxx]/d), x] /; FreeQl{c, d, e, £
, £z}, x] && EqQ[d*e - cxf*xfzxI, 0]

Rule 3382

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

Rule 3384
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Int[sinl(e_.) + (£_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbol] :> Dist[Cos[(d*
e - cxf)/d], Int[Sin[cx(£f/d) + f*x]/(c + d*x), x], x] + Dist[Sin[(d*e - cx*f
)/d], Int[Cosl[cx(f/d) + fxx]/(c + d*x), x], x] /; FreeQl{c, d, e, f}, x] &&

NeQ[d*e - cxf, 0]

Rule 5428

Int[(x_ )" (m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)" (0 )1)"(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x], x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 11 || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify

[(m + 1)/n], 01))

Rule 5448

Int[((e_.)*(x_))"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)"m, (a + b*Sinh[c + d*x"n])"p, x], x

1 /; FreeQ[{a, b, c, d, e, m}, x] & IGtQ[p, 1] && IGtQ[n, 0]

Rubi steps

. 13 2 : 2 - 2
/smh (a+ bx )dx:/(_3s1nh(a—l—bm ) +smh(3a+3bx )> i

x3 43 43
. 2 : 2
:l/smh(3a+3bx)dx_§/81nh(a+bx)dx
4 x3 4 x3

_ ESubst /smh(3a+ 3bx) dz, 3,22 | — §Subst /
8 x2 8
. 2 : 2
_ 3sinh (a + bx?) _ sinh (3(a + bz?)) B 1(3b)Subst (/ cosh(c;—i— bx) dx,x,x2) N 1

82 82 8
_ 3sinh(a+bz?) sinh(3(a+b2?) 1

827 52 < (3bcosh(a))Subst ( /
3sinh (a + bz?) _ sinh (3(a + b

sinh(a + bzx)

xr2

cosh(bx)

dx, x, x2>

&

dx, x,xz)

= _gb cosh(a)Chi(bz?) + gb cosh(3a)Chi(3bz?) +

Mathematica [A]
time = 0.08, size = 90, normalized size = 0.99

8x2

__ 3ba? cosh(a)Chi(ba?) — 3ba® cosh(3a)Chi(3ba?) — 3sinh (a + ba?) + sinh (3(a + ba?)) + 3ba” sinh(a)Shi(b+?) — 3bz” sinh(3a)Shi(3ba?)

8x2
Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*x72]~3/x73,x]

82
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[Out] -1/8%(3*b*x~2*Cosh[al*CoshIntegral [b*x~2] - 3*b*x~2*Cosh[3*a]*CoshIntegrall
3%b*x~2] - 3*Sinh[a + b*x~2] + Sinh[3*(a + b*x"2)] + 3%b*x~2*Sinh[a]*SinhIn
tegral [b*x~2] - 3%b*x~2*Sinh[3*a]*SinhIntegral [3xb*x~2])/x"2

Maple [A]

time = 1.06, size = 120, normalized size = 1.32

method | result

. e—3ag—3x2b 3e~3%pexplntegral (1,3z2b) 3e—te—z2b 3 e~ %bexplntegral (1,z2b) 3e2eT°b 3ebexplntegral (1,—z?1
risch 1627 16 62 T 16 T e T 16

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(b*x~2+a)~3/x"3,x,method=_RETURNVERBOSE)

[Out] 1/16%exp(-3*a)/x"2*exp(-3*x~2*b)-3/16%exp(-3*a) *b*Ei(1,3*x"2%b)-3/16*exp(-a
) /x"2*%exp (-x"2xb)+3/16*exp (-a) *b*Ei (1,x"2xb)+3/16%exp (a) *exp (x~2*b) /x~2+3/1

6*xexp () *bxEi(1,-x"2xb)-1/16%exp(3*a) /x"2*exp (3*x~2%b) -3/16*exp (3*a) *b*Ei (1
,—3%x"2%b)

Maxima [A]

time = 0.34, size = 58, normalized size = 0.64

3 3 3 3
2 3 (-3a)T(_ 2\ _ 2 (—a)T(_ 2\ _ Y ar(_1 _hr2 2 1 BaT(_1 _ 2
16be F( 1,3bx) 16be F( 1,bx) 16be I‘( 1, bx)+16be F( 1, 3bx)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 3/16%bxe~(-3*a)*gamma(-1, 3*b*x~2) - 3/16%bxe”(-a)*gamma (-1, b*x~2) - 3/16%
bxe~a*gamma (-1, -b*x~2) + 3/16%b*e” (3%a)*gamma(-1, -3*b*x~2)

Fricas [A]

time = 0.50, size = 160, normalized size = 1.76

2 sinh (ba? + a)° — 3 (b2?Ei(3b2) + baBi(—3ba?)) cosh (3 ) + 3 (ba?Ei(ba?) + ba?Ei(—bz?)) cosh (a) + 6 (cosh (ba? +a)* — 1) sinh (ba? + a) — 3 (beEi(3ba?) — bs?Ei(—3ba?)) sinh (3a) + 3 (bs?Ei(ba2) — ba?Bi(—ba?)) sinh (a)
162

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x~2+a)~3/x73,x, algorithm="fricas")

[Out] -1/16%(2*sinh(b*x~2 + a)~3 - 3x(b*x~2*Ei(3*b*x~2) + b*x~2*Ei(-3%b*x~2))*cos
h(3*a) + 3x(b*x"2*Ei(b*x~2) + b*x"2*Ei(-b*x~2))*cosh(a) + 6%(cosh(b*x"2 + a

)"2 - 1)*sinh(b*x"2 + a) - 3*(bxx"2*Ei(3%b*x~2) - b*xx"2%Ei(-3*b*x~2))*sinh(

3*%a) + 3x(b*x"2*Ei(b*x~2) - b*x"2*Ei(-b*x~2))*sinh(a))/x"2

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ sinh® (a + bx?) I

3
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(b*x**2+a)**3/x**3,x)
[Out] Integral(sinh(a + b*x*x2)**3/x**3, x)

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 223 vs. 2(80) =
160.
time = 0.45, size = 223, normalized size = 2.45

3 (be? + a)P*Ei(3b2%) €®) — 3ab?Ei(3ba?) e — 3 (ba? + a)b*Ei(—bz?) e + 3ab*Ei(—ba?) e + 3 (ba® + a)b*Ei(—3 ba?) e-39) — 3ab?Ei(—3bz?) e(39) — 3 (ba? + a)b?Ei(bz?) e” + 3ab?Ei(ba?) e — bel31e+30) 4 3eltr’+a) _ 3pre(-be’—a) 4 pre( -3t —30)
16022

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/16*%(3*(b*x~2 + a)*b~2*Ei (3*b*x~2)*e” (3*a) - 3*a*b”~2+Ei(3*b*x~2)*e~(3*a) -
3*%(b*x"2 + a)*b"2*Ei(-b*x"2)*e~(-a) + 3*axb"2*Ei(-b*x"2)*e”(-a) + 3*x(b*x"2

+ a)*b~2*xEi (-3*%b*x"2)*e” (-3*a) - 3*a*b”2*Ei(-3*b*x"2)*e”~(-3*a) - 3x(b*x"2

+ a)*b"2*Ei (b*x"2)*e"a + 3*a*b”~2*Ei(b*x"2)*e"a - b~2*e” (3*%b*x"2 + 3*a) + 3%
b~2xe~ (b*x~2 + a) - 3*%b”"2xe”(-b*x"2 - a) + b 2*e~(-3*b*x"2 - 3*a))/(b"2*xx"2

)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01
. 2 3
/smh(bac3 +a) d
x

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x~2)"3/x73,x)
[Out] int(sinh(a + b*x~2)"3/x"3, x)
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3.22 [ zsinh® (a + bz?) dx

Optimal. Leaf size=67

_cosh (a + bz?) N cosh® (a + bz?)  3cosh® (a+bz?)  cosh’ (a+ ba?)
2b 2b 100 14b

[Out] -1/2*cosh(b*x”2+a)/b+1/2*cosh(b*x~2+a) ~3/b-3/10*cosh(b*x~2+a) “5/b+1/14*cosh
(b*x~2+a)~7/b

Rubi [A]

time = 0.03, antiderivative size = 67, normalized size of antiderivative = 1.00, number of

number of rules _ 167
integrand size ’

steps used = 3, number of rules used = 2, integrand size = 12,
Rules used = {5428, 2713}

cosh” (a + bz?) _ 3cosh® (a + ba?) N cosh® (a + bz?)  cosh (a + bz?)
14b 100 2b 2b

Antiderivative was successfully verified.

[In] Int[x*Sinh[a + b*x~2]77,x]

[Out] -1/2#Cosh[a + b*x~2]/b + Cosh[a + b*x~2]"3/(2*b) - (3*Cosh[a + b*x~2]75)/(1
0%b) + Cosh[a + b*x~2]"7/(14%b)

Rule 2713

Int[sin[(c_.) + (d_.)*(x_)]1"(n_), x_Symbol] :> Dist[-d~(-1), Subst[Int[Expa

nd[(1 - x72)~((n - 1)/2), x], x], x, Cosl[c + d*x]], x] /; FreeQ[{c, d}, xI]
&& IGtQ[(n - 1)/2, 0]

Rule 5428

Int[(x_)~(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)]1)"(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x], x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rubi steps

/acsinh7 (a+bz?) dz = %Subst (/ sinh’ (a + bz) dz, z, x2)

Subst( [ (1 — 322 + 3z* — 2%) dz, z, cosh (a + bz?))
2b
_ cosh (a + bz?) N cosh’ (a +ba*)  3cosh® (a + ba?) N cosh” (a + bz?)
2b 2b 100 14b
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Mathematica [A]
time = 0.02, size = 67, normalized size = 1.00

_ 35cosh (a + ba?) N 7cosh (3(a+bx?))  7cosh (5(a + bz?)) N cosh (7(a + bx?))
128b 128b 6400 896b

Antiderivative was successfully verified.

[In] Integrate[x*Sinh[a + b*x~2]77,x]
[Out] (-35%Cosh[a + b*x~2])/(128%b) + (7*Cosh[3*(a + b*x~2)])/(128*b) - (7*Cosh[5
*(a + b*x"2)])/(640%b) + Cosh[7*(a + b*xx~2)]/(896%b)

Maple [A]
time = 0.50, size = 63, normalized size = 0.94

method | result size
35 cosh (x2b+a) 7 cosh (3x2b+3a) 7 cosh (5w2b+5a) cosh (7w2b+7a)
default | — 1286 + 1286 - 6405 + 8965 63
. h e7z2b+7a 7e59:2b+5a 763:1:2b+3a 35 e12b+a 35 e—m2b—a 7e—3a:2b—3a 7e—5z2b—5a e—7a:2b—7a 127
risc 17926 12806 2566  256b  256b 256b T T 128006 1792b

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh(b*x~2+a)~7,x,method=_RETURNVERBOSE)

[Out] -35/128*cosh(b*x~2+a)/b+7/128/b*cosh (3*b*x~2+3%a)-7/640/b*cosh (5*b*x~2+5%a)
+1/896/b*cosh (7xb*x~2+7*a)

Maxima [B] Leaf count of result is larger than twice the leaf count of optimal. 126 vs.

2(59) = 118.
time = 0.27, size = 126, normalized size = 1.88

e(7bx2+7a) 76(5bx2+5a) N 76(3b:z2+3a) 35 6(bav2+a) 35 e(—bx2—a) N 76(—3bx2—3a) 76(—5bx2—5a) N e(—7bx2—7a)
1792b 1280 b 256 b 256 b 256 b 256 b 1280 b 1792b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(b*x~2+a)~7,x, algorithm="maxima")
[Out] 1/1792%e~(7*b*x~2 + 7*a)/b — 7/1280%e”~ (5xb*xx~2 + 5%*a)/b + 7/256%e” (3xb*xx~2

+ 3%a)/b - 35/256%e~(b*x~2 + a)/b - 35/256xe~(-b*x"2 - a)/b + 7/256%e”~(-3*b
*x~2 - 3%a)/b - 7/1280%e”~ (-5*%b*x~2 - 5%a)/b + 1/1792%e” (-7*b*xx~2 - T7*a)/b

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 154 vs.
2(59) = 118.
time = 0.42, size = 154, normalized size = 2.30

5 cosh (ba? + a)” + 35 cosh (ba? + a) sinh (ba? + a)® — 49 cosh (ba? + a)° + 35 (5 cosh (bz* + @)’ — 7 cosh (ba? + a)) sinh (ba? + a)* + 245 cosh (ba? + @)’ + 35 (3 cosh (ba? +a)° — 14 cosh (b0 + a)’ + 21 cosh (b2 + a) ) sinh (ba? + a)" — 1225 cosh (b2® + @)
4480 b

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(x*sinh(b*x~2+a)~7,x, algorithm="fricas")

[Out] 1/4480%(5%cosh(b*x”2 + a)~7 + 35%cosh(b*x”2 + a)*sinh(b*x~2 + a)~6 - 49*cos
h(b*x~2 + a)~5 + 35%(5xcosh(b*x~2 + a)~3 - 7*xcosh(b*x~2 + a))*sinh(b*x~2 +

a)~4 + 245*%cosh(b*x"2 + a)~3 + 35%(3*cosh(b*x"2 + a)~5 - 14*cosh(b*x"2 + a)

~3 + 21*xcosh(b*x~2 + a))*sinh(b*x~2 + a)~2 - 1225%cosh(b*x"2 + a))/b

Sympy [A]
time = 0.90, size = 94, normalized size = 1.40

{ sinh® (a+bw2%bcosh (a+bz?) . sinh?* (a+baz:2)bcosh3 (a+bz?) + 4sinh? (a—i—bwzs)bcosh5 (a+bx?) . 8cosh73§z;+bw2) for b 7& 0

ﬁmnfh%;) otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(b*x**2+a)**7,x)

[Out] Piecewise((sinh(a + b*x**2)**x6xcosh(a + bxx**2)/(2xb) - sinh(a + bkx**2)**4
xcosh(a + b*x**2)**3/b + 4xsinh(a + b*x**2)**2*xcosh(a + bxx**2)*x5/(5xb) -
8xcosh(a + bxx*x2)*x7/(35%b), Ne(b, 0)), (x**2xsinh(a)**7/2, True))

Giac [A]

time = 0.44, size = 108, normalized size = 1.61

(1225 e(6b2®+6a) _ gyr o(4bz°+4a) + 492 bz?+2a) _ 5)6(—7bz2—7a) — 5 e(T02°+7a) + 49 e(502%+5a) _ 94K o(3b2°+34a) + 1225 e (bz*+a)
8960 b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(b*x~2+a)”~7,x, algorithm="giac")

[Out] -1/8960%((1225%e~ (6%b*x~2 + 6%a) — 245%e~ (4*xb*x~2 + 4%a) + 49%e”~ (2%b*xx~2 +
2%a) - B)*xe” (-7Txb*xx~2 - T*a) - b*xe~(7xb*x~2 + T7*a) + 49*%e~ (5xb*xx~2 + 5*a) -
245xe~ (3*%b*x~2 + 3%a) + 1225xe~(b*x~2 + a))/b

Mupad [B]

time = 0.47, size = 52, normalized size = 0.78

—5cosh(bz® + a)” + 21 cosh(ba? + a)’ — 35 cosh(bz? + a)® + 35 cosh(bz? + a)
700

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh(a + b*x~2)"7,x)

[Out] -(35*cosh(a + b*x~2) - 35*cosh(a + b*x~2)"3 + 21*cosh(a + b*x~2)~5 - 5*cosh
(a + b*x~2)"7)/(70%b)
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3.23 [(ex)™sinh® (a + bx?) dx

Optimal. Leaf size=19
Int((ex)™ sinh® (a + bz?) , z)

[Out] Unintegrable((e*x) “m*sinh(b*x~2+a) p,x)

Rubi [A]

time = 0.01, antiderivative size = 0, normalized size of antiderivative = 0.00, number of
steps used = 0, number of rules used = 0, integrand size = 0, number of rules _ ) o
integrand size

Rules used = {}

/ (ex)™sinh? (a + bz?) dx

Verification is not applicable to the result.
[In] Int[(e*x) m*Sinh[a + b*x~2] p,x]
[Out] Defer[Int] [(e*x) m*Sinh[a + b*x~2]"p, x]

Rubi steps

/(ew)m sinh? (a + bz?) dzr = /(em)m sinh? (a + bz?) d

Mathematica [A]
time = 1.64, size = 0, normalized size = 0.00

/ (ex)™sinh? (a + bz?) dz

Verification is not applicable to the result.

[In] Integrate[(e*x) m*Sinh[a + b*x~2] p,x]
[Out] Integrate[(e*x) m*Sinh[a + b*x~2] p, x]

Maple [A]
time = 0.18, size = 0, normalized size = 0.00

/(ex)m (sinh? (z°b+a)) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*sinh(b*x~2+a) p,x)



[Out] int((e*x) m*sinh(b*x~2+a) p,x)

Maxima [A]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate
Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) “m*sinh(b*x~2+a) p,x, algorithm="maxima")
[Out] integrate((x*e) m*sinh(b*x~2 + a)~p, x)
Fricas [A]

time = 0.00, size = 0, normalized size = 0.00
could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) “m*sinh(b*x~2+a) p,x, algorithm="fricas")
[Out] integral((x*e) m*sinh(b*x~2 + a)~p, x)

Sympy [A]
time = 0.00, size = 0, normalized size = 0.00

/ (ex)™ sinh? (a + ba?) dx
Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x)**m*sinh (b*x**2+a)**p,x)
[Out] Integral((e*x)**m*sinh(a + b*x**2)**p, x)
Giac [A]

time = 0.00, size = 0, normalized size = 0.00
could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*sinh(b*x~2+a) p,x, algorithm="giac")

[Out] integrate((e*x) m*sinh(b*x~2 + a)~p, x)

Mupad [A]
time = 0.00, size = -1, normalized size = -0.05

/sinh (b2 +a)’ (ex)" dz
Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x~2) p*(e*x) m,x)

[Out] int(sinh(a + b*x72) “p*(e*x) "m, x)

134
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3.24 [(ex)™sinh® (a + bz?) dx
Optimal. Leaf size=214

3727 % 3 (eg)tm (—bxz)%(_l_m) (4™, —3b2?) +3e“(ex)1+m (—bxz)%(_l_m) I(H2, —bz?) _3@‘“((%)“r
16e 16e

[Out] -1/16%37(-1/2-1/2*m)*exp (3*a)* (exx)~ (1+m) * (-b*x~2) "~ (-1/2-1/2*m) *GAMMA (1/2+1
/2*m,-3xb*x~2) /e+3/16%exp(a)* (e*xx) ~ (1+m) * (-b*x~2) ~(-1/2-1/2+*m) *GAMMA (1/2+1/

2*m, -b*x"2) /e-3/16* (exx) "~ (1+m) * (b*x~2) ~(-1/2-1/2*m) *GAMMA (1/2+1/2*m,b*x"2) /
e/exp(a)+1/16%37(-1/2-1/2*m) * (e*x) ~ (1+m) * (b*x~2) ~ (-1/2-1/2*m) *GAMMA (1/2+1/2

*m, 3¥b*x~2) /e/exp(3*a)

Rubi [A]
time = 0.16, antiderivative size = 214, normalized size of antiderivative = 1.00, number of

number of rules __
integrand size 0.188,

steps used = 8, number of rules used = 3, integrand size = 16,
Rules used = {5448, 5436, 2250}

edag—5—F(—bg?) 3V (ex)™*'Gamma (4L, —3ba?) n 36“(*51‘2)%(77“71) (ex)™ ' Gamma (24, —ba?) 367"@1?2)%(7"‘71) (ex)™*' Gamma(™, bz?) N 5’3"3’%’%(2112)%(""’” (ex)™*'Gamma(™4L, 3ba?)
16e 16e 16e 16e

Antiderivative was successfully verified.
[In] Int[(e*x) "m*Sinh[a + b*x~2]"3,x]

[Out] -1/16%(3"(-1/2 - m/2)*E~(3*a)*(e*x)~ (1 + m)*(-(b*x~2)) "~ ((-1 - m)/2)*Gamma [ (
1+ m)/2, -3*%b*x"2])/e + (3*E"a*(exx)~ (1 + m)*(-(b*x~2))~((-1 - m)/2)*Gamma

[(1 +m)/2, -(b*x"2)])/(16%e) - (3*(exx)~(1 + m)*(b*x~2)~((-1 - m)/2)*Gamma

[(1 +m)/2, bxx"2])/(16*e*E~a) + (37(-1/2 - m/2)*(e*x)~ (1 + m)*(b*x~2)~((-1

- m)/2)*Gamma[(1 + m)/2, 3*b*x~2])/(16*e*xE~(3*a))

Rule 2250

Int[(F_)~"((a_.) + (b_)*((c_.) + (d_.)*(x_))"(m ))*((e_.) + (f_.)*(x_))"(m_
.), x_Symbol] :> Simp[(-F~a)*((e + f*x)~(m + 1)/(f*n*((-b)*(c + d*x) n*xLogl
F1)"((m + 1)/n)))*Gamma[(m + 1)/n, (-b)*(c + d*x) n*Log[F1]1, x] /; FreeQ[{F
, a, b, c,d, e, £, m, n}, x] && EqQ[d*e - c*f, 0]

Rule 5436

Int[((e_.)*(x_))~(m_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2
, Int[(e*x) " m*E~(c + d*x"n), x], x] - Dist[1/2, Int[(e*x) m*E~(-c - d*x"n),
x], x] /; FreeQ[{c, d, e, m}, x] && IGtQ[n, O]

Rule 5448

Int[((e_.)*(x_))"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)"m, (a + b*Sinh[c + d*x"n])"p, x], x
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1 /; FreeQ[{a, b, ¢, d, e, m}, x] & IGtQ[p, 1] && IGtQ[n, O]

Rubi steps

/(ea:)m sinh® (a + bz?) dz = / (—z(ex)m sinh (a + b2?) + %l(ex)m sinh (3a + 3bx2)> dz
% (ez)™ sinh (3a + 3bz?) dz — Z /(ew)m sinh (a + bz?) dz

2 1 2 2
/e—3a—3bw (€£I7)m dz> + é/63a-|-3ba: (611,')m dx_i_g/e—a—bz (ex)m dr —

3_%—%63“(6’@”’" (—bx2)%(_1_m) F(l"'Tm, —3bz2) N 3e?(ex)tm (—bxz)%(_l_
16e 16e

Mathematica [B] Leaf count is larger than twice the leaf count of optimal. 735 vs. 2(214) =
428.
time = 11.93, size = 735, normalized size = 3.43

Antiderivative was successfully verified.

[In] Integrate[(e*x) “m*Sinh[a + b*x~2]"3,x]

[Out] ((e*x) m*Cosh[a] 3%((-3%(-1/2%(x~(1 + m)*(-(b*x~2))~((-1 - m)/2)*Gamma[(1 +
m)/2, -(b*x~2)]) + (x~(1 + m)*(b*x~2)~((-1 - m)/2)*Gamma[(1 + m)/2, bxx"2]
)/2))/8 + (-1/2%(3~((-1 - m)/2)*x~ (1 + m)*(-(b*x"2))~((-1 - m)/2)*Gamma[(1
+m)/2, -3*bxx"2]) + (37((-1 - m)/2)*x" (1 + m)*(b*x~2)"((-1 - m)/2)*Gamma[(
1+ m)/2, 3%b*x~2])/2)/8))/x™m + (37(1/2 - m/2)*x*(e*x) “m*(-(b~2%x~4))~((-1
- m)/2)*Cosh[a] 2% (- ((b*xx~2)~((1 + m)/2)*Gamma[(1 + m)/2, -3%b*x~2]) + 37(
(1 + m)/2)*(b*x~2)~((1 + m)/2)*Gamma[(1 + m)/2, -(b*x~2)] + (-(b*x~2))~((1
+ m)/2)*(3°((1 + m)/2)*Gamma[(1 + m)/2, b*x~2] - Gamma[(1 + m)/2, 3*b*x~2])
)*Sinh[al)/16 - (37(1/2 - m/2)*x*(e*x) “m*(-(b~2*x~4))~((-1 - m)/2)*Cosh[a]*
((b*x~2)~((1 + m)/2)*Gamma[(1 + m)/2, -3*bxx~2] + 3~ ((1 + m)/2)*(b*xx~2)~((1
+ m)/2)*Gamma[(1 + m)/2, -(b*x"2)] - (-(b*x72))~((1 + m)/2)*(37((1 + m)/2)
*Gamma [(1 + m)/2, b*x~2] + Gamma[(1 + m)/2, 3%b*x~2]))*Sinh[a]~2)/16 + ((e*
x) "mx (3% (-1/2%(x~ (1 + m)*(-(b*x"2))~((-1 - m)/2)*Gamma[(1 + m)/2, -(b*x"2)
1) - "1 + m)*x(b*x"2)"((-1 - m)/2)*Gamma[(1 + m)/2, b*x"2])/2))/8 + (-1/2
*(37((-1 - m)/2)*x~ (1 + m)*(=(b*x~2))~((-1 - m)/2)*Gamma[(1 + m)/2, -3xb*x"~
2]) - (37((-1 - m)/2)*x~ (1 + m)*(b*x"2)"((-1 - m)/2)*Gamma[(1 + m)/2, 3*b*x
~21)/2)/8)*Sinh[a]l~3)/x"m
Maple [F]
time = 1.79, size = 0, normalized size = 0.00

/ (ex)™ (sinh® (z°b+ a)) dz
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Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*sinh(b*x~2+a)"3,x)
[Out] int((e*x) “m*sinh(b*x~2+a)"3,x)
Maxima [F]

time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m*sinh(b*x~2+a)”~3,x, algorithm="maxima")
[Out] integrate((x*e) m*sinh(b*x~2 + a)~3, x)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 396 vs.
2(170) = 340.
time = 0.12, size = 396, normalized size = 1.85

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*sinh(b*x~2+a)~3,x, algorithm="fricas")

[Out] 1/48%((cosh(1) + sinh(1))*cosh(1/2*(m - 1)*1log(3*b/(cosh(1)~2 + 2*cosh(1l)*s
inh(1) + sinh(1)72)) + 3*a)*gamma(1/2*m + 1/2, 3*b*x~2) - 9*(cosh(l) + sinh
(1)) *cosh(1/2*%(m - 1)*log(b/(cosh(1)~2 + 2*cosh(1)*sinh(1) + sinh(1)72)) +
a)*xgamma(1/2*m + 1/2, b*x"2) - 9*(cosh(1l) + sinh(1))*cosh(1/2x(m - 1)*log(-
b/(cosh(1)~2 + 2xcosh(1)*sinh(1) + sinh(1)72)) - a)*gamma(1l/2*m + 1/2, -b*x
~2) + (cosh(1) + sinh(1))*cosh(1/2*(m - 1)*log(-3*b/(cosh(1)~2 + 2*cosh(1)*
sinh(1) + sinh(1)72)) - 3*a)*gamma(1/2*m + 1/2, -3%b*x~2) - (cosh(l) + sinh
(1)) *gamma (1/2*m + 1/2, 3*b*x~2)*sinh(1/2*(m - 1)*1log(3*b/(cosh(1)~2 + 2*co
sh(1)*sinh(1) + sinh(1)72)) + 3%a) + 9%(cosh(l) + sinh(1))*gamma(1/2*m + 1/
2, b*x"2)*sinh(1/2*x(m - 1)*log(b/(cosh(1)~2 + 2xcosh(1)*sinh(1) + sinh(1)"2
)) + a) + 9x(cosh(1) + sinh(1))*gamma(1/2*m + 1/2, -b*x"2)*sinh(1/2*(m - 1)
*xlog(-b/(cosh(1)~2 + 2xcosh(1)*sinh(1) + sinh(1)72)) - a) - (cosh(l) + sinh
(1)) *gamma (1/2*m + 1/2, -3%b*x~2)*sinh(1/2*(m - 1)*log(-3*b/(cosh(1)~2 + 2%
cosh(1)*sinh(1) + sinh(1)72)) - 3%a))/b

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ (ez)™ sinh® (a + ba?) dz

Verification of antiderivative is not currently implemented for this CAS.



[In] integrate((e*x)**m*sinh (b*x**2+a)**3,x)

[Out] Integral((e*x)**m*sinh(a + b*x**2)**3, x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

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

Mupad [F]
time = 0.00, size = -1, normalized size = -0.00

/Sinh (bz® + a)3 (ex)™ dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x"2) 3*(e*x) "m,x)

[Out] int(sinh(a + b*x~2) "3*(e*x) m, x)
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3.25 [(ex)™sinh® (a + bz?) dx
Optimal. Leaf size=135

(ex)*™ 2727 e2(eg)tm (—bxz)%(_l_m)F(HTm,—szz) 2-2-% =20 (eg)tm (bzz)%(_l_m)F(HTm,Q

“2e(14+m) e e

[Out] -1/2%(exx)~(1+m)/e/(1+4m)-2"(-7/2-1/2+*m) *exp (2*a) * (exx) ~ (1+m) * (-b*x~2) " (-1/2
-1/2%m) *GAMMA (1/2+1/2*m, -2*%b*x~2) /e-2"(-7/2-1/2*m) * (e*x) ~ (1+m) * (b*x~2) ~ (-1/
2-1/2*m) *GAMMA (1/2+1/2%*m,2*¥b*x"~2) /e/exp (2*a)

Rubi [A]
time = 0.11, antiderivative size = 135, normalized size of antiderivative = 1.00, number of

number of rules __
' integrand size 0.188,

steps used = 5, number of rules used = 3, integrand size = 16
Rules used = {5448, 5437, 2250}

€202~ % =1 (—bz?) 3(-m-1) (ex)™ ' Gamma(™L, —2bs?) e 2275 73 (ba?) 3(om-1) (ex)™ "' Gamma (™, 2b2%)  (ex)™t!

e e T 2e(m+1)

Antiderivative was successfully verified.
[In] Int[(e*x) m*Sinh[a + b*x~2]"2,x]

[Out] -1/2%(exx)~(1 + m)/(ex(1 + m)) - (27(-7/2 - m/2)*E~(2*a)*(e*x)~(1 + m)*(-(b
*x72))~((-1 - m)/2)*Gamma[(1 + m)/2, -2%bxx~2])/e - (27(-7/2 - m/2)*(e*x)~(
1 + m)*(b*xx"2)"((-1 - m)/2)*Gamma[(1 + m)/2, 2*b*x"2])/(exE~(2%*a))

Rule 2250

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_)*(x_))"(m_))*((e_.) + (f_.)*(x_)) " (m_
.), x_Symbol] :> Simp[(-F~a)*((e + f*x)~(m + 1)/(f*n*((-b)*(c + d*x) n*Logl
F1)"((m + 1)/n)))*Gamma[(m + 1)/n, (-b)*(c + d*x) n*Log[F1]1, x] /; FreeQ[{F
,a, b, c,d, e, f, m, n}, x] && EqQ[d*e - cxf, 0]

Rule 5437

Int[Cosh[(c_.) + (d_.)*(x_)"(n_)]*((e_.)*(x_))"(m_.), x_Symbol] :> Dist[1/2
, Int[(e*x) " m*E~(c + d*x"n), x], x] + Dist[1/2, Int[(e*x) m*E~(-c - d*x"n),
x], x] /; FreeQl{c, d, e, m}, x] && IGtQ[n, O]

Rule 5448

Int[(Ce_.)*(x_))"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(a_)1D"(p_),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)”m, (a + b*Sinh[c + d*x"n])"p, x], x
1 /; FreeQ[{a, b, c, 4, e, m}, x] && IGtQ[p, 1] && IGtQ[n, O]

Rubi steps
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/(ex)m sinh’ (a + bz?) dz = / (—%(em)m + %(ez)m cosh (2a + 2bx2)> dz

1+m 1
= —% + 3 /(ex)m cosh (2a + 2bz?) dz
(ex)l-l—m 1 / —2a—2bz? m 1 / 2 2
-7 @ _ d - a+2bx m q
26(1_‘_m)—i-4: e (ex) T+ e (ex)™ dx
B (ex)+™ 2—%—%e2a(ex)1+m (—ba:Q)%(_l_m) P(HTm’ —2bx2) 9—I-2 2
 2e(1+m) e
Mathematica [A]
time = 0.43, size = 152, normalized size = 1.13
23T (o)™ (—b2qt) 31 (2“%(4;%4)”7” + (1+m) (=ba?) " T (122 252?) (cosh(2a) — sinh(2a)) + (1 + m) (b?) 2 T(14™, —2bg?) (cosh(2a) + sinh(Za)))

1+m
Antiderivative was successfully verified.

[In] Integrate[(e*x) “m#Sinh[a + b*x~2]"2,x]

[Out] -((27((-7 - m)/2)*x*(e*xx) "m*(-(b~2%xx~4))~((-1 - m)/2)*(27((56 + m)/2)*(-(b"2
*x74))"((1 +m)/2) + (1 + m)*(-(b*x"2))"((1 + m)/2)*Gamma[(1 + m)/2, 2%b*x~
2]*(Cosh[2*a] - Sinh[2*a]) + (1 + m)*(b*x"2)"((1 + m)/2)*Gamma[(1 + m)/2, -
2*%b*x~2] *(Cosh[2*a] + Sinh[2*a])))/(1 + m))

Maple [F]
time = 1.44, size = 0, normalized size = 0.00

/ (ez)™ (sinh® (z°b+a)) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*sinh(b*x~2+a)~2,x)
[Out] int((e*x) “m*sinh(b*x~2+a)~2,x)

Maxima [F]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*sinh(b*x~2+a)~2,x, algorithm="maxima")
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[Out] -1/2%(xxe)"(m + 1)*e~(-1)/(m + 1) + 1/4xintegrate(e”(2*b*xx~2 + m*log(x) + 2
*a + m), x) + 1/4xintegrate(e”(-2*%b*x"2 + m*log(x) - 2*a + m), x)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 274 vs.
2(111) = 222.

time = 0.09, size = 274, normalized size = 2.03

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m*sinh(b*x~2+a)”~2,x, algorithm="fricas")

[Out] -1/16%(8*b*x*cosh(m*log(x*cosh(1l) + x*sinh(1))) + ((m + 1)*cosh(1) + (m + 1
)*sinh(1))*cosh(1/2*x(m - 1)*log(2*b/(cosh(1)~2 + 2*cosh(1)*sinh(1) + sinh(1

)72)) + 2xa)xgamma(1/2*m + 1/2, 2*%b*xx"2) - ((m + 1)*cosh(1) + (m + 1)*sinh(
1))*cosh(1/2%(m - 1)*log(-2%b/(cosh(1)~2 + 2*cosh(1)*sinh(1) + sinh(1)72))
- 2xa)*gamma(1/2*m + 1/2, -2%b*x~2) + 8*b*x*sinh(m*log(x*cosh(l) + x*sinh(1

))) - ((m + 1)*cosh(1) + (m + 1)*sinh(1))*gamma(1l/2*m + 1/2, 2%b*x~2)*sinh(
1/2*%(m - 1)*1log(2*b/(cosh(1)~2 + 2*cosh(1)*sinh(1) + sinh(1)72)) + 2*a) + (

(m + 1)*cosh(1) + (m + 1)*sinh(1))*gamma(1/2*m + 1/2, -2xb*x~2)*sinh(1/2*(m

- 1)*log(-2%b/(cosh(1)~2 + 2*cosh(1)*sinh(1) + sinh(1)72)) - 2*a))/(b*m +
b)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ (ex)™ sinh® (a + b2?) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m*sinh (b*x**2+a)**2,x)
[Out] Integral((e*x)**m*sinh(a + b*x**2)**2, x)
Giac [F|

time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*sinh(b*x~2+a)~2,x, algorithm="giac")
[Out] integrate((e*x) “m*sinh(b*x~2 + a)~2, x)
Mupad [F]

time = 0.00, size = -1, normalized size = -0.01

/Sinh (bz® + a)2 (ex)™ dx
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x~2) 2% (e*x) "m,x)

[Out] int(sinh(a + b*x"2) "2%(e*x) "m, x)
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3.26 [(ex)™sinh (a + bz?) dx
Optimal. Leaf size=95

e*(ex)tm (_bmz)%(—l—m) F(HTm’ —b.’L'2) N e~o(ex)Htm (bxz)%(—l—m) F<1+Tm’bm2)

4e 4e

[Out] -1/4%exp(a)*(e*x)~(1+m)*(-b*x~2)~(-1/2-1/2*m)*GAMMA (1/2+1/2*m,-b*x"2) /e+1/4
* (exx) ~(1+m) * (b*x~2) ~(-1/2-1/2*m) *GAMMA (1/2+1/2*m,b*x~2) /e/exp(a)

Rubi [A]
time = 0.05, antiderivative size = 95, normalized size of antiderivative = 1.00, number of
steps used = 3, number of rules used = 2, integrand size = 14 number of rules _ 0.143,

’ integrand size
Rules used = {5436, 2250}

e %(bx?) 3(m=D) (ez)™ " Gamma(™, bz?)  e*(—ba?) 3(m=D) (ez)™ " Gamma (™, —bz?)

4e 4e

Antiderivative was successfully verified.
[In] Int[(e*x) m*Sinh[a + b*x~2],x]

[Out] -1/4%(E"a*(e*x)~ (1 + m)*(-(b*x~2))~((-1 - m)/2)*Gamma[(1 + m)/2, -(b*x"2)])
/e + ((exx)~(1 + m)*(b*x~2)"((-1 - m)/2)*Gamma[(1 + m)/2, b*x"2])/(4*e*xE"a)

Rule 2250

Int[(F_)~"((a_.) + (b_)*((c_.) + (A_.)*(x))"(m ))*((e_.) + (f_.)*(x_)) " (m_
.), x_Symbol] :> Simp[(-F~a)*((e + f*x)~(m + 1)/(f*n*((-b)*(c + d*x) n*xLogl
F1)"((m + 1)/n)))*Gamma[(m + 1)/n, (-b)*(c + d*x) n*Log[F1]1, x] /; FreeQ[{F
, a, b, c, d, e, £, m, n}, x] && EqQ[d*e - c*f, 0]

Rule 5436

Int[((e_.)*(x_))~(m_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2
, Int[(e*x) " m*E~(c + d*x"n), x], x] - Dist[1/2, Int[(e*x) m*E~(-c - d*x"n),
x], x] /; FreeQ[{c, d, e, m}, x] && IGtQ[n, O]

Rubi steps

/(ex)m sinh (a + bzr?) dz = — (% /e“‘_ba’2 (ex)™ dm) + % /e“"'b””2 (ex)™ dz
e’(

a(ex)tm (—bxz)%(_l_m) L2, —ba?) N e %(ex)t™ (bx2)%(_1_m) INE=

4e 4e
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Mathematica [A]
time = 0.12, size = 98, normalized size = 1.03

—i (ex)™ (—b*z*) 3(-1-m) (— (—bz?) E F(l —;m» bxz) (cosh(a) — sinh(a)) + (bxz)HTm r <1+Tm’ —bxz> (cosh(a) + sinh(a)))

Antiderivative was successfully verified.

[In] Integrate[(e*x) “m*Sinh[a + b*x~2],x]

[Out] -1/4*(x*(e*xx) "m*(-(b~2%x~4))~((-1 - m)/2)*(-((-(b*x~2))~((1 + m)/2)*Gamma [(
1 + m)/2, bxx~2]*(Cosh[a]l] - Sinh[al)) + (b*x~2)~((1 + m)/2)*Gamma[(1 + m)/2

, —(b*xx~2)]*(Cosh[a] + Sinh[a])))

Maple [C] Result contains higher order function than in optimal. Order 5 vs. order 4.

time = 0.47, size = 77, normalized size = 0.81

size

4,2
,%-I—%},xf ) cosh(a)

method | result
4 62

. (ex)mthPerge°m<[%+ﬂ=[%v%+%]=m4 )Sinh(a) (ex)™ba? hypergeom([%*’%},[
meljerg 1tm + m+3

o

7

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*sinh(b*x~2+a),x,method=_RETURNVERBOSE)

[Out] (ex*x) m/(1+m)*x*hypergeom([1/4*m+1/4],[1/2,5/4+1/4*m],1/4*x"4*b~2)*sinh(a)+
(e*x) “m*b/ (m+3) *x~3*hypergeom([3/4+1/4*m] , [3/2,7/4+1/4%m] ,1/4*x"4xb"~2) *cosh

(a)

Maxima [F]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*sinh(b*x~2+a),x, algorithm="maxima")
[Out] integrate((x*e) m*sinh(b*x~2 + a), x)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 196 vs.

2(77) = 154.
time = 0.11, size = 196, normalized size = 2.06

i (1) osh (0 — 1) o (oo mmrmmn) + @) T3+ 4 62%) + (oosh (1) + sinh (1)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m*sinh(b*x~2+a),x, algorithm="fricas")
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[Out] 1/4*((cosh(1) + sinh(1))*cosh(1/2*(m - 1)*log(b/(cosh(1)~2 + 2*cosh(1l)*sinh
(1) + sinh(1)72)) + a)*gamma(1/2*m + 1/2, b*x~2) + (cosh(1) + sinh(1))*cosh
(1/2*%(m - 1)*log(-b/(cosh(1)~2 + 2xcosh(1)*sinh(1) + sinh(1)72)) - a)*gamma
(1/2*m + 1/2, -b*x"2) - (cosh(1) + sinh(1))*gamma(1/2*m + 1/2, b*x~2)*sinh(
1/2%(m - 1)*log(b/(cosh(1)~2 + 2*cosh(1)*sinh(1) + sinh(1)72)) + a) - (cosh

(1) + sinh(1))*gamma(1/2*m + 1/2, -b*x~2)*sinh(1/2*%(m - 1)*log(-b/(cosh(1)~

2 + 2*%cosh(1)*sinh(1) + sinh(1)72)) - a))/b

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ (ex)™ sinh (a + bz?) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m*sinh(b*x**2+a),x)
[Out] Integral((e*x)**m*sinh(a + b*x**2), x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m*sinh(b*x~2+a),x, algorithm="giac")
[Out] integrate((e*x) m*sinh(b*x~2 + a), x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/sinh(b 2’ +a) (ex)" dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x~2)*(e*x) m,x)

[Out] int(sinh(a + b*x"2)*(e*x) " m, x)
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3.27 [(ex)™csch(a + bx?) dx

Optimal. Leaf size=26

7™ (ez)™Int (z™csch(a + bz?) , z)

[Out] (ex*x) m*Unintegrable(x"m*csch(b*x~2+a),x)/(x"m)

Rubi [A]
time = 0.02, antiderivative size = 0, normalized size of antiderivative = 0.00, number of

number of rules __
integrand size 0.000,

steps used = 0, number of rules used = 0, integrand size = 0,
Rules used = {}

/ (ez)™csch(a + bz?) dx

Verification is not applicable to the result.
[In] Int[(e*x) m*Cschl[a + b*x~2],x]
[Out] ((exx) m*Defer[Int] [x"m*Cschl[a + b*x~2], x])/x™m

Rubi steps

/(ew)mcsch(a-l— ba?) dz = (z7™(ex)™) /xmcsch(a+ bz?) dz

Mathematica [A]
time = 1.87, size = 0, normalized size = 0.00

/ (ex)™csch(a + bz?) dx

Verification is not applicable to the result.

[In] Integrate[(e*x) m*Csch[a + b*x~2],x]
[Out] Integratel[(e*x) m*Csch[a + b*x~2], x]

Maple [A]
time = 0.28, size = 0, normalized size = 0.00

Verification of antiderivative is not currently implemented for this CAS.



[In] int((e*x) "m/sinh(b*x"2+a) ,x)
[Out] int((e*x) "m/sinh(b*x~2+a),x)

Maxima [A]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) "m/sinh(b*x~2+a),x, algorithm="maxima")
[Out] integrate((x*e) m/sinh(b*x~2 + a), x)

Fricas [A]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) m/sinh(b*x~2+a),x, algorithm="fricas")
[Out] integral((x*e) m/sinh(b*x"2 + a), x)

Sympy [A]
time = 0.00, size = 0, normalized size = 0.00

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m/sinh(b*x**2+a),x)
[Out] Integral((e*x)#**m/sinh(a + b*x**2), x)
Giac [A]

time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m/sinh(b*x~2+a),x, algorithm="giac")
[Out] integrate((e*x) m/sinh(b*x~2 + a), x)

Mupad [A]
time = 0.00, size = -1, normalized size = -0.04

147
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Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x)"m/sinh(a + b*x"2),x)
[Out] int((e*x)"m/sinh(a + b*x"2), x)
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3.28 [ z*sinh (a + bz*) dz

Optimal. Leaf size=15
cosh (a + bz*)
4b

[Out] 1/4*cosh(b*x"4+a)/b

Rubi [A]
time = 0.02, antiderivative size = 15, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.167,

steps used = 2, number of rules used = 2, integrand size = 12,
Rules used = {5428, 2718}

cosh (a + bz*)
4b
Antiderivative was successfully verified.
[In] Int[x"3*Sinh[a + b*x"4],x]
[Out] Cosh[a + b*x~4]/(4%Db)
Rule 2718

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

Rule 5428

Int[(x_)~"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x1, x, x"n], x] /; FreeQ[{a, b, c, d, m, n, p}, x] & IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQlp] && GtQ[Simplify
[(m + 1)/n], 01))

Rubi steps

/m3 sinh (a + bz?) dz = iSubst </ sinh(a + bz) dz, z, ac4>

_ cosh (a + ba?)
B 4b

Mathematica [A]
time = 0.01, size = 15, normalized size = 1.00

cosh (a + bz*)
4b



Antiderivative was successfully verified.

[In] Integrate[x~3*Sinh[a + b*x"4],x]

[Out] Coshl[a + b*xx~4]/(4xDb)
Maple [A]

time = 0.28, size = 14, normalized size = 0.93

method result size
derivativedivides w 14
default W 14
N eb z4+a e—bz4—a
risch 5 =5 31
4
cosh(a) \/7? (1 _cosh (b il ) >

.. sinh(a) sinh (bz*) \/7? \/7?

meijerg 5 - yia 40

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~3*sinh(b*x~4+a),x,method=_RETURNVERBOSE)

[Out] 1/4*cosh(b*x"4+a)/b
Maxima [A]

time = 0.26, size = 13, normalized size = 0.87
cosh (bz* + a)
4b

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/4*cosh(b*x~4 + a)/b
Fricas [A]

time = 0.44, size = 13, normalized size = 0.87

cosh (bz* + a)

4b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*sinh(b*x~4+a),x, algorithm="fricas")

[Out] 1/4*cosh(b*x"4 + a)/b

150
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Sympy [A]
time = 0.17, size = 19, normalized size = 1.27

cosh (a+bx*
cosh (87 for b # 0

4 o h .
%@) otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**3*sinh(b*x**4+a),x)
[Out] Piecewise((cosh(a + b*x**4)/(4*xb), Ne(b, 0)), (x**4xsinh(a)/4, True))
Giac [A]
time = 0.43, size = 25, normalized size = 1.67
e(bw4+a) _|_e(—ba:4—a)
8b

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/8%(e~(b*x~4 + a) + e~ (-b*x~4 - a))/b

Mupad [B]
time = 0.38, size = 13, normalized size = 0.87

cosh(bz* + a)
4b

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*sinh(a + b*x~4),x)
[Out] cosh(a + b*xx~4)/(4xDb)
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3.29 [ z*sinh (a + %) dx

Optimal. Leaf size=78

1, b\ 1., b\ 1., b 1 5 b\ 1., (b
sz cosh <a+ m) 6b cosh(a)Chl(m>+6b x sinh <a+ m)—|—3x sinh ( a + - 6b sinh(a)Shi .
[Out] -1/6%b~3%Chi(b/x)*cosh(a)+1/6%b*x~2*cosh(a+b/x)-1/6%b~3*Shi(b/x)*sinh(a)+1/
6*b~2*x*sinh(a+b/x)+1/3*x"3*sinh(a+b/x)

Rubi [A]
time = 0.10, antiderivative size = 78, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.417,

steps used = 7, number of rules used = 5, integrand size = 12,
Rules used = {5428, 3378, 3384, 3379, 3382}

—lb3 cosh(a)Chi LA 1b?’ sinh(a)Shi b + 1anv sinh ( a + b + lm?’ sinh ( a + b + lbe cosh ( a + b
6 T 6 T 6 z 3 T 6 T

Antiderivative was successfully verified.
[In] Int[x~2#Sinh[a + b/x],x]

[Out] (b*x~2xCosh[a + b/x])/6 - (b~3*Cosh[a]*CoshIntegral[b/x])/6 + (b~2*x*Sinh[a
+ b/x])/6 + (x"3*Sinh[a + b/x])/3 - (b~3*Sinh[a]*SinhIntegral[b/x])/6

Rule 3378

Int[((c_.) + (d_.)*(x_)) " (m_)*sin[(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*x], x], x] /; FreeQ[{c, d, e, £}, x] && LtQ[m, -1
]

Rule 3379

Int[sin[(e_.) + (Complex[0, fz_1)*(f_.)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[I*(SinhIntegral [c¥fx(fz/d) + fxfzxx]/d), x] /; FreeQl{c, d, e, £
, £z}, x] && EqQ[d*e - cxf*xfzxI, 0]

Rule 3382

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

Rule 3384

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

Rule 5428

Int[(x )~(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x)~(n)1)~(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x], x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rubi steps

/x2 sinh (a + é) dr = —Subst (/ M dz,z, 1)
x x x
= 1:133 sinh | a + 9 - leubst /M dz,x, 1
3 x 3 x3 x

= 1balc2 cosh ( a b + 1w3 sinh | a + by 1b2Subst / sinh(a + bz) dz, z, 1
6 T 3 T 6 2 T
= ~bz?cosh | a + E + lex sinh | a + 9 + 1303 sinh [ a + é — 1b?’Subst / f
T 6 T 3
9 b 1, . b 1 5. b
= —bz“cosh (a+ — | + Zb°zsinh {a+ — | + -z°sinh ( a + ( cosh(a)) |
T 6 T 3
5 b 1 b 0
= —bx°cosh | a + o éb cosh(a)Chi| — . + 6b z sinh a+ + x 3sinh ( a

Mathematica [A]
time = 0.05, size = 70, normalized size = 0.90

! <—b3 cosh(a)Chi <b) +z <bx cosh (a + b) + b?sinh (a + b) + 2% sinh (a + b)) — b® sinh(a)Shi <b>)
6 z z z z T

Antiderivative was successfully verified.

[In] Integrate[x~2*Sinh[a + b/x],x]

[Out] (-(b~3*Cosh[al*CoshIntegral[b/x]) + x*(b*x*Cosh[a + b/x] + b"2#Sinh[a + b/x
] + 2xx"2*Sinh[a + b/x]) - b~3*Sinh[a]*SinhIntegral [b/x])/6

Maple [A]

time = 0.88, size = 130, normalized size = 1.67
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method | result

isch _ b2e” ”j’bm i be——"jb 2 6—7‘“”;” 23 + ble—a eprntegral(l,%) n e”j” 23 n be‘””gj'b 22 n bze‘“”:j'bx n b3e® expl
T1sC 12 12 6 12 6 12 12

8a? (52‘5;1);‘*45) 822 cosh( b ) n 1623 (%+5> sinh(g) 8(hyperbolicCosineIntegral(%)—ln(%) —‘Y) _4(27—%—21n(z

F

b34/T cosh(a) | —
454/ T b2 34/ b2 154/ 7 b3 34T 34/ T

meijerg 16

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*sinh(a+b/x),x,method=_RETURNVERBOSE)

[Out] -1/12%b~2*exp(-(a*x+b) /x)*x+1/12xbxexp (- (a*x+b)/x)*x~2-1/6%exp (- (a*x+b) /x)*
x~3+1/12xb"3%exp(-a) *Ei (1,b/x)+1/6*exp ((a*xx+b) /x) *x~3+1/12xb*exp ((a*x+b) /x)
*x"2+1/12%b~2%exp ((a*x+b) /x) *x+1/12*%b~3*exp (a) *Ei (1,-b/x)

Maxima [A]
time = 0.31, size = 47, normalized size = 0.60

1 z2 sinh (a + 9) + 1 (bze(_“)l" (—2, 2) + b%e’T (—2, —é> ) b
3 T 6 T T

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/3*x"3*sinh(a + b/x) + 1/6%(b"2*e”~(-a)*gamma(-2, b/x) + b~2*e a*gamma(-2,
-b/x))*b

Fricas [A]
time = 0.35, size = 93, normalized size = 1.19

1, az+b\ 1 (4 (b s b R AT A D N ) ) 1., 3y . ar+b
ébm cosh( p > 12<bE1<Z>+bE1 . cosh (a) 12 b°Ei o b*Ei z 51nh(a)+6(bx+2x)smh .

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/6%bxx~2xcosh((a*x + b)/x) - 1/12%(b~3*Ei(b/x) + b~3*Ei(-b/x))*cosh(a) - 1
/12%(b~3*Ei(b/x) - b~3*Ei(-b/x))*sinh(a) + 1/6%(b~2*x + 2*x"3)*sinh((a*xx +
b)/x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/az2 sinh <a + é) dz
z

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(x**2*sinh(a+b/x),x)
[Out] Integral(x**2*sinh(a + b/x), x)

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 534 vs. 2(68) =
136.
time = 0.42, size = 534, normalized size = 6.85

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/12*%(a"3*b~4*Ei(a - (a*x + b)/x)*e"(-a) + a~3*b"4*Ei(-a + (a*x + b)/x)*e”
a - 3x(axx + b)*a~2xb~4xEi(a - (a*x + b)/x)*e"(-a)/x - 3*(a*x + b)*a~2xb~4x
Ei(-a + (a*xx + b)/x)*e"a/x + 3*(a*x + b) "2xaxb~4xEi(a - (a*x + b)/x)*e”~(-a)
/x72 + 3*%(a*x + b) " 2*a*b~4xEi(-a + (a*x + b)/x)*e"a/x"2 + a~2xb~4xe” ((a*x +
b)/x) - a~2*%b~4*e”(-(a*x + b)/x) - (a*x + b)"3*%b"4*Ei(a - (a*x + b)/x)*e”(
-a)/x"3 - (a*x + b)~3xb~4*Ei(-a + (a*x + b)/x)*e”a/x"3 - a*b~4*e~((a*x + b)
/x) - 2%(a*xx + b)*axb~4xe”((a*x + b)/x)/x - axb"4xe~(-(a*x + b)/x) + 2*(a*x
+ b)*axb~4*xe” (-(a*x + b)/x)/x + 2*b"4*e”((a*x + b)/x) + (a*x + b) "2*xb"4x*e”
((a*xx + b)/x)/x"2 + (a*x + b)*b~4*e~((a*x + b)/x)/x - 2*b~4*xe~(-(a*x + b)/x
) - (a*x + b)"2*%b"4*e” (-(axx + b)/x)/x"2 + (a*x + b)*b"4*xe”(-(a*xx + b)/x)/x
)/((a~3 - 3%(a*x + b)*a~2/x + 3*x(a*x + b)"2%a/x"2 - (a*x + b)~3/x"3)*b)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/332 sinh (a—i— é) dz
z

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*sinh(a + b/x),x)
[Out] int(x"2*sinh(a + b/x), x)
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3.30 [ zsinh (a + %) dx

Optimal. Leaf size=60

1 b 1, ..(b\ . 1, . b 1, b
§bm cosh (a + E) — §b Chl(;) sinh(a) + 3% sinh (a + E) — §b cosh(a)Sh1<;)
[Out] 1/2*b*x*cosh(a+b/x)-1/2*b~2*cosh(a)*Shi(b/x)-1/2*xb"2*Chi (b/x)*sinh(a)+1/2*x
~2xsinh(a+b/x)
Rubi [A]
time = 0.08, antiderivative size = 60, normalized size of antiderivative = 1.00, number of

number of rules _ (50
integrand size ’

steps used = 6, number of rules used = 5, integrand size = 10,
Rules used = {5428, 3378, 3384, 3379, 3382}

1, . (b 1, (b 1, . b 1 b
—§b Smh(a)Chl(E) - §b cosh(a)Sh1<5) + 3% sinh (a + 5) + ibm cosh (a + E)
Antiderivative was successfully verified.

[In] Int[x*Sinh[a + b/x],x]

[Out] (b*x*Cosh[a + b/x])/2 - (b~2*CoshIntegral[b/x]*Sinh[a])/2 + (x~2#Sinh[a + b
/x1)/2 - (b"2*Cosh[a]*SinhIntegral [b/x])/2

Rule 3378

Int[((c_.) + (d_.)*(x_)) " (m_)*sin[(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*x], x], x] /; FreeQ[{c, d, e, f}, x] && LtQ[m, -1
]

Rule 3379

Int[sin[(e_.) + (Complex[0, fz_1)*(f_.)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[I*(SinhIntegral [c¥f*(fz/d) + fxfzxx]/d), x] /; FreeQl{c, d, e, £
, £z}, x] && EqQ[d*e - cxf*xfzxI, 0]

Rule 3382

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

Rule 3384

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

Rule 5428

Int[(x )~(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x)~(n)1)~(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x], x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rubi steps

/xsinh (a—i— 2) dxr = —Subst (/ M dz,z, 1)
x T T

= lzz sinh ( a + by _ leubst / cosh(a + bz) dx, z, 1

2 iy 2 x? T
= —bx cosh <a+ é) 1x2 sinh ( —) - leS b t(/ sinh(a + bx) dz, , 1)

x 2 2 x

1 b 1, 1 sinh(bx)
= becosh (a—}— E) + % sinh ( ) - 5 b* cosh(a)) Sub t(/ - dz,x

1 b\ 1 1, ,
= §bx cosh ( a + . §b Chi sinh(a) + x sinh ( a + o §b cosh(a)Shl(

Mathematica [A]
time = 0.03, size = 54, normalized size = 0.90

% <—b20hi (g) sinh(a) + (b cosh (a + 2) + zsinh (a + 2)) — b cosh(@Shi(%))

Antiderivative was successfully verified.

[In] Integrate[x*Sinh[a + b/x],x]

[Out] (-(b~2*CoshIntegral[b/x]*Sinh[a]) + x*(bxCosh[a + b/x] + x*Sinh[a + b/x]) -
b~2*Cosh[a]*SinhIntegral [b/x])/2

Maple [A]
time = 0.84, size = 93, normalized size = 1.55

] method \ result
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isch be_%-’—bx o az+b 22 b2e—@ eprntegral(l,g) eaxx‘*‘b 22 beaxx+b . b2e® eprntegral(l,—%)
risc 1 - 1 - 1 +—+t -7+t 1

2
2( 9b
4z (m+3) 422 cosh(%) +f

b24/T sinh(a) | —
34/ T b2 VT b2

‘b2 T h( ) (42' cosh(g) 4iz2 sinh(g) 41 hyperbolicSineIntegral(%) )
2 cosh(a

T + _

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh(a+b/x),x,method=_RETURNVERBOSE)

[Out] 1/4*bxexp(-(a*x+b)/x)*x-1/4*exp(-(a*x+b)/x)*x"2-1/4%b"2*%exp(-a)*Ei(1,b/x)+1
/4*exp ((a*x+b) /x) *x~2+1/4*xbxexp ((a*x+b) /x) *x+1/4*%b~2xexp(a) *Ei (1,-b/x)

Maxima [A]
time = 0.29, size = 44, normalized size = 0.73

1aczsinh a—i—é —l—1 be=oT —1,9 — be’T —1,—2 b
2 x 4 x x

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/2*x"2xsinh(a + b/x) + 1/4*(b*e”(-a)*gamma(-1, b/x) - bxe~a*gamma(-1, -b/x
))*b

Fricas [A]
time = 0.37, size = 83, normalized size = 1.38

1bav cosh ( 22+ b + }xQ sinh ( 22F by _1 b’Ei o) b°Ei _b cosh (a) — ! b’Ei b + bEi _b sinh (a)
2 T 2 x 4 z z 4 T z

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/2*xb*x*cosh((a*x + b)/x) + 1/2*x"2*sinh((a*x + b)/x) - 1/4x(b"2*Ei(b/x) -
b~2*Ei (-b/x))*cosh(a) - 1/4*x(b~2*Ei(b/x) + b~2*Ei(-b/x))*sinh(a)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/a:sinh (a+ é) dz
T

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(a+b/x),x)
[Out] Integral(x*sinh(a + b/x), x)
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Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 313 vs. 2(52) =

104.
time = 0.42, size = 313, normalized size = 5.22

BEi(a — “2) -9) — a%PEi(—a + “2t) &7 — 2ﬁat+b)(xb‘.‘El(zu*L:°)c("’ n 2(at+h)ah“Exi\7(x+%”)c“ n (n«+b)]szl(zxfo:‘)c"’°) _ (u“u)?bla.s“%)m _ape(=2) _ e~ RCON (u”b),,«:(%’w _ppel-m) N (u_”,,),,.z;{f%“’!

4 (az _ uuzmu 4 (u.z:b)’)b

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/4*x(a"2%b"3*Ei(a - (a*x + b)/x)*e”(-a) - a"2*%b~3*Ei(-a + (a*x + b)/x)*e"a
- 2x(a*x + b)*a*b~3*Ei(a - (a*x + b)/x)*e”(-a)/x + 2*(a*x + b)*axb~3*Ei(-a

+ (a*x + b)/x)*e"a/x + (a*x + b)"2*b"3*Ei(a - (a*x + b)/x)*e”(-a)/x"2 - (a*

X + b)"2xb"3xEi(-a + (a*x + b)/x)*e"a/x"2 - a*b~3xe”((a*x + b)/x) - axb”3xe
“(-(a*x + b)/x) + b~ 3*e"((a*x + b)/x) + (a*x + b)*b"3*xe”((a*x + bB)/X)/x - b
~3xe"(-(a*x + b)/x) + (a*x + b)*b"3*e~(-(a*x + b)/x)/x)/((a"2 - 2*(a*x + b)

*a/x + (a*x + b)~2/x72)*Db)

Mupad [F]

time = 0.00, size = -1, normalized size = -0.02

/msinh(a—ké) dz
T

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh(a + b/x),x)
[Out] int(x*sinh(a + b/x), x)
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3.31 | sinh (a + g) dx

Optimal. Leaf size=33
(b . b ) (b
—bcosh(a)Chi . + zsinh a4+ o bsinh(a)Shi .

[Out] -b*Chi(b/x)*cosh(a)-b*Shi(b/x)*sinh(a)+x*sinh(a+b/x)

Rubi [A]
time = 0.05, antiderivative size = 33, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.625,

steps used = 5, number of rules used = 5, integrand size = 8,
Rules used = {5410, 3378, 3384, 3379, 3382}

—bcosh(a)Chi (g) — bsinh(a)Shi(%) + x sinh (a + g)

Antiderivative was successfully verified.
[In] Int[Sinh[a + b/x],x]

[Out] -(b*Cosh[a]*CoshIntegral[b/x]) + x*Sinh[a + b/x] - b*Sinh[a]*SinhIntegral[b
/x]

Rule 3378

Int[((c_.) + (d_.)*(x_))"(m_)*sin[(e_.) + (£_.)*(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*x], x], x] /; FreeQ[{c, d, e, f}, x] && LtQ[m, -1

]

Rule 3379

Int[sin[(e_.) + (Complex[0, fz_1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[I*(SinhIntegral[cxf*(fz/d) + fxfz*x]/d), x] /; FreeQl{c, d, e, £
, £z}, x] && EqQ[d*e - cxf*xfzxI, 0]

Rule 3382

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

Rule 3384

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

Rule 5410

Int[((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_.), x_Symbol] :> -Subs
t[Int[(a + bxSinh[c + d/x"n]) p/x"2, x]1, x, 1/x] /; FreeQ[{a, b, c, d}, x]
&% ILtQ[n, 0] && IntegerQ[p]

Rubi steps

/sinh <a + é) dxr = —Subst (/ M dz,z, 1)
x T T

= zsinh (a + g) — bSubst (/ M dz,z, i)

T

_ zsinh (a + %) _ (bcosh(a))Subst ( / w do, =, %) _ (bsinh(a))Subst ( /

=-b COSh(a)ChiG) + zsinh (a + %) — bsinh(a)Shi(g)

Mathematica [A]
time = 0.02, size = 33, normalized size = 1.00

—bcosh(a)Chi <é> + zsinh (a + 9) — bsinh(a)Shi (é>
T z T

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b/x],x]
[Out] -(b*Cosh[a]*CoshIntegral[b/x]) + x*Sinh[a + b/x] - bxSinh[a]*SinhIntegral[b
/x]

Maple [A]
time = 0.78, size = 56, normalized size = 1.70

S

method | result

b
_%Hw be® eprntegral(l,—;) e‘“”;”’ "

. be~% explntegral (1,2
risch 5 (’”>—e 5+ 5

2
4z sinh(%) 4 hyperbolicCosineIntegral(%) —4 ln(g) —4~ 4 4y—4—41n(z)+4In(ib) > Z\/F sinh(a)b(

\/7Tcosh(a)b<\/47?— N NG VT _

4ix

meijerg | — 1

Verification of antiderivative is not currently implemented for this CAS.
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[In] int(sinh(a+b/x),x,method=_RETURNVERBOSE)
[Out] 1/2*%bxexp(-a)*Ei(1,b/x)-1/2xexp(-(a*x+b)/x)*x+1/2xbxexp(a)*Ei(1,-b/x)+1/2xe

xp ((a*x+b) /x) *x

Maxima [A]
time = 0.31, size = 36, normalized size = 1.09

1
—— (E1<—9> e 4 E1<é) e“)b + z sinh (a + é)
2 z T z
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x),x, algorithm="maxima")

[Out] -1/2*x(Ei(-b/x)*e"(-a) + Ei(b/x)*e"a)*b + x*sinh(a + b/x)

Fricas [A]
time = 0.41, size = 58, normalized size = 1.76

(o 2) (L) Yo (5 ) 552 )i o+ st

ax—i—b)

2 T

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x),x, algorithm="fricas")
[Out] -1/2*%(b*Ei(b/x) + b*Ei(-b/x))*cosh(a) - 1/2x(b*Ei(b/x) - b*Ei(-b/x))*sinh(a

) + x*sinh((a*x + b)/x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/sinh (a + é) dz
T

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x),x)

[Out] Integral(sinh(a + b/x), x)
Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 173 vs. 2(33)

66.
time = 0.46, size = 173, normalized size = 5.24

QbPEi(a — 2tb) o) _ SBR[t | ab’Ei(—a+ =) ¢ - (ot OBt 50)e | (o)
- 2 (a— 22h)p 2(a—=2)b

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(sinh(a+b/x),x, algorithm="giac")

[Out] -1/2x(axb~2xEi(a - (a*x + b)/x)*e"(-a) - (a*x + b)*b"2*«Ei(a - (a*x + b)/x)*
e~ (-a)/x - b 2xe"(-(a*x + b)/x))/((a - (a*x + b)/x)*b) - 1/2*(a*b"2%«Ei(-a +
(a*xx + b)/x)*e"a - (a*x + b)*b"2xEi(-a + (a*x + b)/x)*e"a/x + b~ 2xe” ((a*x

+ b)/x))/((a - (a*x + b)/x)*b)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.03

/sinh <a+ 2) dz
z

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b/x),x)
[Out] int(sinh(a + b/x), x)
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sinh (a—l— b

3.32 | x> dz

Optimal. Leaf size=21

X

T T

~Cti( 2 ) snb(a) ~ cosha)sh ;)

[Out] -cosh(a)*Shi(b/x)-Chi(b/x)*sinh(a)

Rubi [A]
time = 0.02, antiderivative size = 21, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.250,

steps used = 3, number of rules used = 3, integrand size = 12,
Rules used = {5426, 5425, 5424}

R —

Antiderivative was successfully verified.

[In] Int[Sinh[a + b/x]/x,x]

[Out] -(CoshIntegral[b/x]*Sinh[a]) - Cosh[al*SinhIntegral [b/x]
Rule 5424

Int[Sinh[(d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Simp[SinhIntegral[d*x"n]/n, x]
/; FreeQ[{d, n}, x]

Rule 5425

Int[Cosh[(d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Simp[CoshIntegral[d*x~n]/n, x]
/; FreeQ[{d, n}, x]

Rule 5426

Int[Sinh[(c_) + (d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Dist[Sinh[c], Int[Cosh[
d*x"n]/x, x], x] + Dist[Cosh[c], Int[Sinh[d*x"n]/x, x], x] /; FreeQ[{c, d,
n}, x]

Rubi steps

/ w dx = cosh(a) / % dz + sinh(a) / cosh (2) dr

T Z

= —Chi(%) sinh(a) — cosh(a)Shi(b>

T
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Mathematica [A]
time = 0.01, size = 21, normalized size = 1.00

—Chi(%) sinh(a) — COSh(a)Shi(g)

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b/x]/x,x]
[Out] -(CoshIntegral[b/x]*Sinh[a]) - Cosh[a]*SinhIntegral [b/x]

Maple [A]
time = 0.78, size = 27, normalized size = 1.29

method | result
. e~ % explntegral (1,2 % explntegral (1,— 2
risch - 5 ( “‘> + d ( m)
\/T sinh(a) ( 2hyperbolicCosinelntegral (£ ) ~21n( ) —2v 4 27=2In(x)+21n(ib
meijerg | — cosh (a) hyperbolicSinelntegral (2) — VT . /T

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b/x)/x,x,method=_RETURNVERBOSE)
[Out] -1/2%exp(-a)*Ei(1,b/x)+1/2*exp(a)*Ei(1,-b/x)

Maxima [A]
time = 0.30, size = 24, normalized size = 1.14

1 b 1 b
i ntY IR RN C) R nTl B RN
2E1( x)e 2E1<x)e

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x)/x,x, algorithm="maxima")
[Out] 1/2*Ei(-b/x)*e~(-a) - 1/2*Ei(b/x)*e"a

Fricas [A]
time = 0.33, size = 39, normalized size = 1.86

) -a(-2) - ) 52

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x)/x,x, algorithm="fricas")
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[Out] -1/2*x(Ei(b/x) - Ei(-b/x))*cosh(a) - 1/2x(Ei(b/x) + Ei(-b/x))*sinh(a)

Sympy [A]
time = 0.61, size = 17, normalized size = 0.81

— sinh (a) Chi (é) " cosh (a) Shi ( g )

T

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x)/x,x)
[Out] -sinh(a)*Chi(b/x) - cosh(a)*Shi(b/x)
Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 44 vs. 2(21) = 42
time = 0.44, size = 44, normalized size = 2.10
bEi(a — %er) e-o) — bEi(—a + %’) e?
2b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x)/x,x, algorithm="giac")
[Out] 1/2*(b*Ei(a - (a*x + b)/x)*e”(-a) - bxEi(-a + (a*x + b)/x)*e"a)/b

Mupad [F]
time = 0.00, size = -1, normalized size = -0.05

—sinh(a) coshint (%) — cosh(a) sinhint (2)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b/x)/x,x)
[Out] - sinh(a)*coshint(b/x) - cosh(a)*sinhint(b/x)
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sinh (a-l—%)
:E2

3.33 |

Optimal. Leaf size=13

[Out] -cosh(a+b/x)/b

Rubi [A]
time = 0.01, antiderivative size = 13, normalized size of antiderivative = 1.00, number of

number of rules _ 147
integrand size ’

steps used = 2, number of rules used = 2, integrand size = 12,
Rules used = {5428, 2718}

cosh (a + g)

b

Antiderivative was successfully verified.
[In] Int[Sinh[a + b/x]/x"2,x]
[Out] -(Cosh[a + b/x]/b)
Rule 2718

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

Rule 5428

Int[(x_)~(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)]1)"(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x], x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rubi steps

inh b
/Sln(m++q")dx = —Subst (/ smh(a—i—bx) d.’L',fL', i)

_ cosh (a+2)
=——

Mathematica [A]
time = 0.01, size = 13, normalized size = 1.00
cosh (a + g)
-
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Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b/x]/x"2,x]
[Out] -(Cosh[a + b/x]/b)

Maple [A]
time = 0.24, size = 14, normalized size = 1.08

method result size
cosh(a+2
derivativedivides —# 14
cosh(a+2
default — # 14
. ew e_m
risch - — S 33
\/7? cosh(a) ( l__ COSh(%) > b
sinh(a) sinh( 2
meijerg 2/7? V) _ sk ; (z> 39

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b/x)/x"2,x,method=_RETURNVERBOSE)
[Out] -cosh(a+b/x)/b
Maxima [A]
time = 0.26, size = 13, normalized size = 1.00
cosh (a + g)
-

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(at+b/x)/x"2,x, algorithm="maxima")
[Out] -cosh(a + b/x)/b
Fricas [A]

time = 0.32, size = 15, normalized size = 1.15

cosh (22+%)
comh ()

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(at+b/x)/x"2,x, algorithm="fricas")
[Out] -cosh((a*x + b)/x)/b
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Sympy [A]
time = 0.32, size = 15, normalized size = 1.15

_M forb # 0

— Sm};ﬁ otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x)/x**2,x)

[Out] Piecewise((-cosh(a + b/x)/b, Ne(b, 0)), (-sinh(a)/x, True))

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 27 vs. 2(13) = 26.
time = 0.45, size = 27, normalized size = 2.08

e(mﬂ:rb> —+ e(_az;b)
2b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x)/x"2,x, algorithm="giac")
[Out] -1/2%(e~((a*x + b)/x) + e~ (-(a*x + b)/x))/b

Mupad [B]

time = 0.37, size = 13, normalized size = 1.00

cosh(a + 2)
b

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b/x)/x"2,x%)
[Out] -cosh(a + b/x)/b
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33a e g,

Optimal. Leaf size=29
cosh (a+ 2) N sinh (a + %)
bx b2
[Out] -cosh(a+b/x)/b/x+sinh(a+b/x) /b2

Rubi [A]
time = 0.02, antiderivative size = 29, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.250,

steps used = 3, number of rules used = 3, integrand size = 12,
Rules used = {5428, 3377, 2717}

sinh (a4 2)  cosh (a+ 2)
b2 B bz

Antiderivative was successfully verified.

[In] Int[Sinh[a + b/x]/x"3,x]

[Out] -(Cosh[a + b/x]/(b*x)) + Sinh[a + b/x]/b"2
Rule 2717

Int[sin[Pi/2 + (c_.) + (d_.)*(x_)], x_Symbol] :> Simp[Sin[c + dx*x]/d4, x] /;
FreeQ[{c, d}, x]

Rule 3377

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

Rule 5428

Int[(x.)~(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x)~(@)1)~(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int([x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x], x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 11 || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rubi steps



sinh (a + %)
3

/

1
dr = —Subst </xsinh(a + bx) dz, x, E)

Subst ([ cosh(a + bz) dz, z, 1)

b
_ _cosh (a—l— x) L+
bx
__cosh (a+2)
- bx

sinh (a + g)
+ ®

Mathematica [A]
time = 0.02, size = 29, normalized size = 1.00

—bcosh (a+ 2) + zsinh (a + 2)
b’z

Antiderivative was successfully verified.

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

Maple [A]
time = 0.72, size = 44, normalized size = 1.52

b
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method result size
a é COS. a k —sin a k —a COS. a é
derivativedivides | — ( = ) h< s ) b: ( s > h( a ) 44
default o) comlort)sm{ard)ocom(e ) 44
az+b _az+b
risch - (_le;lz — - (x—Hgsz - 47
cosh(2)p 3 . cosh(%) bsinh(%)
cosh(a) (llgz)—smh(f:)) 24/T sinh(a) <— L+ -
meijerg — = + 2\/732 2T 2/T 71

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b/x)/x"3,x,method=_RETURNVERBOSE)

[Out] -1/b~2%((a+b/x)*cosh(a+b/x)-sinh(a+b/x)-a*cosh(a+b/x))

Maxima [C] Result contains higher order function than in optimal. Order 4 vs. order 3.

time = 0.30, size = 48, normalized size = 1.66

sinh (a + 2)

4 b3 b

1b<e<-a>r<3,%> ear<3,—s>)

2 12
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x)/x"3,x, algorithm="maxima")
[Out] -1/4#b*(e~(-a)*gamma(3, b/x)/b"3 - e~a*gamma(3, -b/x)/b"3) - 1/2*sinh(a + b
/x)/x72

Fricas [A]
time = 0.41, size = 34, normalized size = 1.17

beosh (222) — gsinh (22t)
B b’z

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x)/x~3,x, algorithm="fricas")
[Out] -(b*cosh((a*x + b)/x) - x*sinh((a*x + b)/x))/(b"2%x)

Sympy [A]
time = 0.47, size = 29, normalized size = 1.00

cosh (a+2 sinh (a+2
— hg;z)—l- hg;’”) forb#0

- .
— %&") otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x)/x**3,x)

[Out] Piecewise((-cosh(a + b/x)/(b*x) + sinh(a + b/x)/b**2, Ne(b, 0)), (-sinh(a)/
(2xx*xx2) , True))

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 95 vs. 2(29) = 58.

time = 0.42, size = 95, normalized size = 3.28

az+b

ae(w;b) + ae(_ax;b) - (am+b);( - — (aHb)ef = + e(%ﬁ) - e(_%%)
202

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x)/x"3,x, algorithm="giac")
[Out] 1/2*x(a*xe”((a*x + b)/x) + axe”(-(axx + b)/x) - (a*x + b)*e~((axx + b)/x)/x -
(a*x + b)*e"(-(a*x + b)/x)/x + e~ ((a*x + b)/x) - e~ (-(a*x + b)/x))/b"2
Mupad [B]
time = 0.38, size = 29, normalized size = 1.00
sinh(a + %) cosh (a + g)
b2 B bz
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b/x)/x"3,x)
[Out] sinh(a + b/x)/b"2 - cosh(a + b/x)/(b*xx)
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sinh (a+2
3.35 | L;L) do

Optimal. Leaf size=46

2cosh (a+2) cosh(a+2) 2sinh(a+2)
B b3 B b b2x

[Out] -2*cosh(a+b/x)/b~3-cosh(a+b/x)/b/x"2+2xsinh(a+b/x)/b"2/x

Rubi [A]
time = 0.04, antiderivative size = 46, normalized size of antiderivative = 1.00, number of

number of rules __
integrand size 0.250,

steps used = 4, number of rules used = 3, integrand size = 12,
Rules used = {5428, 3377, 2718}

2 cosh (a + %) 2sinh (a + g) cosh (a + g)
B b3 b2 - b2

Antiderivative was successfully verified.

[In] Int[Sinh[a + b/x]/x"4,x]

[Out] (-2%Cosh[a + b/x])/b~3 - Cosh[a + b/x]/(b*x"2) + (2#Sinh[a + b/x])/(b~2%x)
Rule 2718

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

Rule 3377

Int[((c_.) + (d_.)*(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)*Co
sle + f*x], x], x] /; FreeQ[{c, 4, e, f}, x] && GtQ[m, O]

Rule 5428

Int[(x_)~"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(m_)1)"(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x1, x, x"n], x] /; FreeQ[{a, b, c, d, m, n, p}, x] & IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQlp] && GtQ[Simplify
[(m + 1)/n], 01))

Rubi steps
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inh b 1
/ w dxr = —Subst (/ Z'Q Sinh(a + b.’E) d.'L', z, E)

A
cosh (a+ 2) N 2Subst( [ z cosh(a + bz) dz, z, 1)

bx? b
cosh (a+2) = 2sinh(a+2) 2Subst([sinh(a + bz)dz,z, 1)
 ba? v b?
_ 2cosh(a+2) _ cosh (a+2) N 2sinh (a + 2)
b3 bx? b2x

Mathematica [A]
time = 0.03, size = 39, normalized size = 0.85

—((6* +2z%) cosh (a + %)) + 2bz sinh (a + 2)
b3x?

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b/x]/x"4,x]
[Out] (-((b"2 + 2xx~2)*Cosh[a + b/x]) + 2*b*x*Sinh[a + b/x])/(b~3%x"2)

Maple [B] Leaf count of result is larger than twice the leaf count of optimal. 93 vs.

2(46) = 92.

time = 0.61, size = 94, normalized size = 2.04
method result
) B2—2bo+222)e 5" (b242bat22%)e 25
risch (et £ (st )e

a? cosh (a—i—g) —2a ( (a—i—g) cosh (a—i—%) —sinh (a—i—g) ) + (a+%) 2 cosh <a+%> 2( ) sinh (a+ +2 cosh

a—i—%

derivativedivides | — b3

a? cosh(a+%)—2a((a+g) cosh(a—i—%)—sinh(a+g)>+(a+£)2cosh(a—i—%) 2( )smh( +b +2cosh(a+%

default — =

2\/‘ RV T e

4\/7? cosh(a) < (2bj+ )COSh(%) _bsinh(g)> 41'\/7? sinh(a) (ibcosh(g) _i(

)

meijerg 7

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b/x)/x"4,x,method=_RETURNVERBOSE)

[Out] -1/b~3%(a"2*cosh(a+b/x)-2*ax*x((a+b/x)*cosh(a+b/x)-sinh(a+b/x))+(a+b/x) "2*cos

h(a+b/x)-2*(a+b/x) *sinh (a+b/x)+2*cosh(a+b/x))
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Maxima [C] Result contains higher order function than in optimal. Order 4 vs. order 3.
time = 0.30, size = 47, normalized size = 1.02

(—a) b a _b ; b
_1b<e F(4,w) N e I‘(4, m)) B sinh (a+ m)

6 b b4 323

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(at+b/x)/x"4,x, algorithm="maxima")
[Out] -1/6%b*(e~(-a)*gamma(4, b/x)/b"4 + e~a*gamma(4, -b/x)/b"4) - 1/3*sinh(a + b
/x)/x”3
Fricas [A]
time = 0.36, size = 43, normalized size = 0.93
2bzsinh (%t2) — (b? 4 2 z%) cosh (LtP)
b3x?

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(sinh(a+b/x)/x"4,x, algorithm="fricas")
[Out] (2xbxx*sinh((a*x + b)/x) - (b™2 + 2*xx~2)*cosh((a*x + b)/x))/(b"3*x"2)

Sympy [A]
time = 0.68, size = 46, normalized size = 1.00

cosh (a—i—%) 2sinh (a—i—%) _ 2 cosh (a—i—%)

-z o = forb #0
o .
—% otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x)/x**4,x)

[Out] Piecewise((-cosh(a + b/x)/(bxx**2) + 2*sinh(a + b/x)/(b*x*2*x) - 2%cosh(a +
b/x) /b*x3, Ne(b, 0)), (-sinh(a)/(3*x**3), True))

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 214 vs. 2(46) =
92.
time = 0.46, size = 214, normalized size = 4.65

o as as aztb azib ) aztb st _aztb = s
el +u2e(’%b)+2ae(%b) _ Z(am+b);71< & )_2(1&(7%’) _'z(az+b)u;s( 5 )+(az+b)ir;< #) Z(am+b):( g >+ (az+h)2;£ 5 )+2(am+b)(;( & )+2e(%’>

263

+ 26(7%'”)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x)/x"4,x, algorithm="giac")
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[Out] -1/2*(a"2*e"((a*x + b)/x) + a"2*e”(-(a*x + b)/x) + 2*a*e”((a*xx + b)/x) - 2%
(axx + b)*axe”((a*x + b)/x)/x - 2*xaxe”(-(a*x + b)/x) - 2x(axx + b)*axe~(-(a

*x + b)/x)/x + (a*x + b)"2xe” ((a*x + b)/x)/x"2 - 2*x(a*x + b)*e~((a*xx + b)/x

)/x + (a*x + b)"2*e”(-(a*x + b)/x)/x"2 + 2*¥(a*xx + b)*e”(-(a*xx + b)/x)/x + 2
xe~((a*x + b)/x) + 2xe~(-(a*x + b)/x))/b"3

Mupad [B]
time = 0.43, size = 67, normalized size = 1.46

b 1 2 b 1 2
ett (-g+5) i (g+E+5)

25
x2 2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b/x)/x"4,x)
[Out] - (exp(a + b/x)*(1/(2%b) - x/b"2 + x72/b73))/x"2 - (exp(- a - b/x)*(x/b"2 +
1/(2%b) + x~2/073))/x"2
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ﬁnh<w+%)

w5

3.36 | dz

Optimal. Leaf size=62

cosh (a+2) 6cosh(a+2) 6sinh(a+2) 3sinh(a+2)
S ¥ R S S A O

[Out] -cosh(a+b/x)/b/x~3-6*cosh(a+b/x)/b~3/x+6*sinh(a+b/x)/b~4+3*sinh(a+b/x)/b~2/
x"2

Rubi [A]

time = 0.06, antiderivative size = 62, normalized size of antiderivative = 1.00, number of

number of rules __
integrand size 0.250,

steps used = 5, number of rules used = 3, integrand size = 12,
Rules used = {5428, 3377, 2717}

6sinh (a + 2) _ 6cosh (a+2) 3sinh(a+2) _ cosh (a+2)
b* b3z + b2x2 bx3

Antiderivative was successfully verified.
[In] Int[Sinh[a + b/x]/x"5,x]

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

Rule 2717

Int[sin[Pi/2 + (c_.) + (d_.)*(x_)], x_Symbol] :> Simp[Sin[c + dx*x]/d4, x] /;
FreeQ[{c, d}, x]

Rule 3377

Int[((c_.) + (d_.)*(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)x*Co
sle + f*x], x], x] /; FreeQ[{c, d, e, f}, x] && GtQ[m, O]

Rule 5428

Int[(x )~(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x)~(n)1)~(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x], x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rubi steps
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inh b 1
/ m dxr = —Subst (/ 1,’3 Sinh(a + b.’L') d.'L', z, E)

Mathematica [A]
time = 0.04, size = 48, normalized size = 0.77

cosh (a+ 2) N 3Subst( [ 22 cosh(a + bz) dz, z, 1)

bx3 b
cosh (a+2) 3sinh(a+2) 6Subst( zsinh(a+ bz)dz,z, 1)
b3 B2 b?
cosh (a+2) 6cosh(a+2) 3sinh(a+2) 6Subst([ cosh(a+ bz)dz,z,L)
br3 b3z b2x2 b
cosh (a+ 2) _ 6cosh (a+2) N 6sinh (a + 2) N 3sinh (a + 2)
bx3 b3z b* b2z

—b(b? + 622) cosh (a + 2) + 3z(b? + 22?) sinh (a + 2)

biz3

Antiderivative was successfully verified.

[In] Integrate([Sinh[a + b/x]/x75,x]
[Out] (-(b*(b~2 + 6%x~2)*Cosh[a + b/x]) + 3*x*x(b~2 + 2*x~2)*Sinh[a + b/x])/ (b 4x*x

~3)
Maple [B] Leaf count of result is larger than twice the leaf count of optimal. 164 vs.
2(62) = 124.
time = 0.65, size = 165, normalized size = 2.66
method result
. (B —3022+622b—62%)e "% " (b3+3b%0+622b+625)e” 25
risch - 2533 - 26723
81’\/7? coshi(@) (ib(gzbz+15) cosh(2) _i( 125;1122 +15> sinh(2) ) 53/ sinh(a) ( \}_ ~ (g’:i+3ish(g) _,_L(E
meijerg 204/ 70 b4z 204/ T . 44/ T 4b4 T
—a3 cosh (a—{—g) +3a? ((a-i—g) cosh (a—i—%) —sinh (a—i—%) > —3a ( (a-i—g) 2 cosh (a—}-%) -2 (a—i—%) sinh (a-i—%) +2cos
derivativedivides | — 7
—a3 cosh (a—i—%) +3a? ((a-l—g) cosh (a—}-%) —sinh (a—}-%) ) —3a ( (a-l—g) ? cosh (a—f-%) -2 (a—}-%) sinh (a—l—g) +2 cos
default — =

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b/x)/x"5,x,method=_RETURNVERBOSE)
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[Out] -1/b~4*(-a~3*cosh(a+b/x)+3*a"~2*((a+b/x)*cosh(a+b/x)-sinh(a+b/x))-3*a*x((a+b/
x) ~2*xcosh(a+b/x)-2* (a+b/x) *sinh (a+b/x) +2*cosh (a+b/x) )+ (a+b/x) “3*cosh(a+b/x)
-3*(a+b/x) "2*sinh(a+b/x)+6* (a+b/x) *cosh(a+b/x)-6*sinh(a+b/x))

Maxima [C] Result contains higher order function than in optimal. Order 4 vs. order 3.

time = 0.29, size = 48, normalized size = 0.77

1b<e(_“)I‘(5,%) e“I‘(5,—§)) sinh (a + 2)

8 b® b 414

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x)/x~5,x, algorithm="maxima")

[Out] -1/8+*b*(e”(-a)*gamma(5, b/x)/b~5 - e~axgamma(5, -b/x)/b"5) - 1/4*sinh(a + b
/x)/x74

Fricas [A]

time = 0.35, size = 53, normalized size = 0.85

(b3 + 6 bx?) cosh (‘wm—“Lb) — 3 (b*r + 2 23) sinh (%%)

biz3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x)/x~5,x, algorithm="fricas")

[Out] -((b~3 + 6*%bxx~2)*cosh((a*xx + b)/x) - 3*(b"2*x + 2*x~3)*sinh((a*x + b)/x))/
(b™4%xx"3)

Sympy [A]

time = 0.97, size = 61, normalized size = 0.98

h(att 3sinh (a+2 6cosh (a+2 6sinh (a2
_ cos b<;3+ - ) smb2<za;- > ) _ cos bg(:-i— > ) 4 sin b(4a+ z ) for b 75 0
3 Sil;lll; (@ otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x)/x**5,x)
[Out] Piecewise((-cosh(a + b/x)/(b*x**3) + 3xsinh(a + b/x)/(b**2*x**2) - 6*xcosh(a
+ b/x)/(bxx3%x) + 6*sinh(a + b/x)/b**4, Ne(b, 0)), (-sinh(a)/(4*x**4), Tru

e))

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 386 vs. 2(62) =

124.
time = 0.43, size = 386, normalized size = 6.23

ool22) ) a2 I N

)

e (25) (-ez)

(252) 4 ate(-25) 4 3q2e(5) _ Blazt — 3a%l - o -
7
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x)/x~5,x, algorithm="giac")

[Out] 1/2*(a"3*e”((a*x + b)/x) + a"3*e”(-(axx + b)/x) + 3*a"2*xe”((a*x + b)/x) - 3
*(axx + b)*a~2xe”((a*x + b)/x)/x - 3*a"2xe”(-(a*x + b)/x) - 3x(a*xx + b)*a”~2
xe”~ (-(a*x + b)/x)/x + 6*axe”((a*xx + b)/x) + 3x(a*x + b) 2*a*xe~((a*x + b)/x)
/x"2 - 6%(axx + b)*axe”((a*x + b)/x)/x + 6*axe”(-(a*xx + b)/x) + 3*(a*x + b)
~2xaxe” (-(a*x + b)/x)/x"2 + 6*x(a*x + b)*axe”(-(a*x + b)/x)/x - (a*x + b) 3%
e~ ((axx + b)/x)/x"3 + 3*(a*x + b)"2*e~((a*x + b)/x)/x"2 - 6*x(a*xx + b)*e~((a
*x + b)/x)/x - (axx + b)"3*xe”(-(a*x + b)/x)/x"3 - 3*(a*x + b) 2xe~(-(axx +
b)/x)/x"2 - 6%(a*x + b)*e”~(-(a*x + b)/x)/x + 6*xe”~((a*x + b)/x) - 6xe”(-(a*x
+ b)/x))/b"4
Mupad [B]
time = 0.44, size = 85, normalized size = 1.37

b 2 3 b 2 3
+2 (3 1 3 3 2 (3 1 3 3
dzz(ﬁ_ﬁ_b_g—i_bi‘i) eaz<ﬁ+ﬁ+bi3+b_ﬁ>

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b/x)/x"5,x)

[Out] (exp(a + b/x)*((3*x)/(2¥b"2) - 1/(2*b) - (3*x72)/b"3 + (3*x"3)/b"4))/x"3 -
(exp(- a - b/x)*((3*x)/(2%b~2) + 1/(2*%b) + (3*x"2)/b~3 + (3*x~3)/b"4))/x"3
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3.37 [(ex)™sinh® (a + %) dz

Optimal. Leaf size=146
L otim, s b\™ 36\ 3 b\™ b\ 3, . /b\"

_ - m a _ mF _1 _ _ _ a _ mF _1 _ _ _ a _ mF
83 be ( - (ex) m,—— |+ 8be - (ex) m, =)+ 8be . (ex)

[Out] -1/8%3"(1+m)*b*exp(3*a)*(-b/x) “m* (e*x) "m*GAMMA (-1-m,-3*b/x)+3/8*b*exp(a)* (-
b/x) “m* (exx) “m*GAMMA (-1-m, -b/x) +3/8%b* (b/x) “m* (exx) “m*GAMMA (-1-m,b/x) /exp(a
)-1/8%3~ (1+m) *b* (b/x) “m* (e*x) “m*GAMMA (-1-m, 3*b/x) /exp (3*a)

Rubi [A]

time = 0.17, antiderivative size = 146, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.250,

steps used = 9, number of rules used = 4, integrand size = 16
Rules used = {5458, 3393, 3389, 2212}

7163“173"”'1 _b (ex)™Gamma| —m — 1, _% + §e"b _b (ex)™Gamma| —m — 1, _b + §e"‘b b (ex)™Gamma| —m — 1, LA 16'3"b3m+1 b (ez)"Gamma( —m — 1, 3
8 z 8 z z 8 z z 8 z z

x

Antiderivative was successfully verified.
[In] Int[(e*x) "m*Sinh[a + b/x]"3,x]

[Out] -1/8%(37(1 + m)*b*E~(3*a)*(-(b/x)) “m*(e*x) “m*Gamma[-1 - m, (-3*b)/x]) + (3%
b*E~a* (- (b/x)) “m* (e*x) “m*Gamma[-1 - m, -(b/x)])/8 + (3*b*x(b/x) “m*(e*x) “m*Ga
mma[-1 - m, b/x])/(8*%E~a) - (37(1 + m)*b*x(b/x) “m*(e*x) m*Gamma[-1 - m, (3*b
)/x1)/(8%E~(3%a))

Rule 2212

Int[(F_)~((g_.)*((e_.) + (£_.)*(x_)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]

:> Simp[(-F~(g*(e - c*x(£/d))))*((c + d*x) FracPart[m]/(d*((-f)*g*(Log[F]/d)

)~ (IntPart[m] + 1)*((-f)*gxLog[F]l*((c + d*x)/d)) FracPart[m]))*Gamma[m + 1,

((-f)*gx(Log[F]/d))*(c + d*x)], x] /; FreeQ[{F, c, d, e, £, g, m}, x] &
IIntegerQ [m]

Rule 3389

Int[((c_.) + (@_.)*(x_)) " (m_.)*sin[(e_.) + (£_.)*(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*x)), x], x] /; FreeQl{c, d, e, f, m}, x]

Rule 3393

Int[((c_.) + (d_.)*(x_))"(m_)*sin[(e_.) + (£_.)*(x_)]1"(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]))
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Rule 5458

Int[((e_.)*(x_))"(m_)*((a_.) + (b_.)*Sinh[(c_.) + (d_)*(x_)"(n_)1)"(p_.),
x_Symbol] :> Dist[(-(e*x)"m)*(x~(-1))"m, Subst[Int[(a + b*Sinh[c + d/x"n])~
p/x"(m + 2), x]1, x, 1/x], x] /; FreeQl[{a, b, c, d, e, m}, x] && IntegerQ[p]
& ILtQ[n, O] && !'RationalQ[m]

Rubi steps

/(ex)m sinh® (a + g) de = — (%) (em)m) Subst </ =2 ™sinh?(a + bz) dz, 2, %))

. 1 " m 3'—2—m- 1'—2—m-
i\ (ex)™ | Subst 1 sinh(a + bx) — 1 sinh(3a
( 1) m) Subst ( ™2 ™ sinh(3a + 3bz) dz, T, 1) ) + ! (3 (}
T 4 a
<(—> (ex) m) Subst( —i(3ia+3ibz) p=2=m g g 1)) + E <(1) (

z 8\ \z

r

m b m
31+mbe3“< x) (ex)"T( —1—m —%) +§be“ (_5) (ex)"T(—l—

|

|
00"—‘/\/\/\/'\
= P

Mathematica [F|
time = 180.00, size = 0, normalized size = 0.00

$Aborted

Verification is not applicable to the result.

[In] Integrate[(e*x) m*Sinh[a + b/x]~3,x]
[Out] $Aborted

Maple [F]
time = 2.00, size = 0, normalized size = 0.00

/ (ex)™ (sinh3 (a + g)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*sinh(a+b/x)~3,x)
[Out] int((e*x) “m*sinh(a+b/x)~3,x)



Maxima [F]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m*sinh(a+b/x)~3,x, algorithm="maxima")
[Out] integrate((x*e) m*sinh(a + b/x)~3, x)

Fricas [F|

time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m*sinh(a+b/x)~3,x, algorithm="fricas")
[Out] integral((x*e) m*sinh((a*x + b)/x)~3, x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ (ez)™ sinh?® <a + g) do

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m*sinh(a+b/x)**3,x)
[Out] Integral((e*x)**m*sinh(a + b/x)**3, x)
Giac [F|

time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m*sinh(a+b/x)~3,x, algorithm="giac")
[Out] integrate((e*x) m*sinh(a + b/x)~3, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/sinh <a + §>3 (ex)™ dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b/x) 3*(e*x) "m,x)
[Out] int(sinh(a + b/x) "3*(e*x) m, x)

184
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3.38 [(ex)™sinh* (a + %) dz

Optimal. Leaf size=90

w(ez) —14myp _2a b m 2b —1+my _—2a b m 2b
- -2 . I -1 - - 2 — ' —1 — —
2(1 ) be (627) m, -+ be (ex) m,

[Out] -1/2%x*(e*x) m/(1+m)-2~ (-1+m)*b*exp(2*a)* (-b/x) “m* (e*x) “m*GAMMA (-1-m,-2*%b/x
)+27 (=1+m) *b* (b/x) “m* (e*x) “m*GAMMA (-1-m, 2%¥b/x) /exp (2*a)

Rubi [A]
time = 0.11, antiderivative size = 90, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.250,

steps used = 6, number of rules used = 4, integrand size = 16
Rules used = {5458, 3393, 3388, 2212}

—e?p2m! _b (ez)™Gamma —m—l,—2—b + e 2ep2mt b (ex)™Gamma —m—1,2—b _ zle)
x x z x 2(m+1)

Antiderivative was successfully verified.
[In] Int[(e*x) m*Sinh[a + b/x]~2,x]
[Out] -1/2*%(x*(e*x)"m)/(1 + m) - 27(-1 + m)*b*E~(2*a)*(-(b/x)) “m* (exx) “m*Gamma [-1

- m, (-2%b)/x] + (27(-1 + m)*b*(b/x) "m*(e*xx) "m*Gamma[-1 - m, (2*b)/x])/E~(
2%a)
Rule 2212
Int [(F_)~((g_.)*((e_.) + (£_.)*(x_)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]
:> Simp[(-F~(gx(e - c*x(£/d))))*((c + d*x) FracPart[m]/(d*((-f)*g*(Log[F]/d)
)~ (IntPart[m] + 1)*((-f)*gxLog[F]l*((c + d*x)/d)) FracPart([m]))*Gamma[m + 1,
((-£)*g*(Log[F]1/d))*(c + d*x)], x] /; FreeQ[{F, c, d, e, f, g, m}, x] &&
IIntegerQ [m]

Rule 3388

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[
1/2, Int[(c + d*x) m*E~(Ixk*Pi)*E~(Ix(e + f*x)), x], x] /; FreeQ[{c, d, e,

f, m}, x] & IntegerQ[2x¥k]

Rule 3393

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] /; FreeQ[{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( !'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]1))

Rule 5458
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Int[((e_.)*(x_))~(m_)*x((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(m_)1)"(p_.),
x_Symbol] :> Dist[(-(e*x)"m)*(x~(-1))"m, Subst[Int[(a + b*Sinh[c + d/x"n])~
p/x"(m + 2), x1, x, 1/x]1, x] /; FreeQ[{a, b, c, d, e, m}, x] && IntegerQ[p]
&& ILtQ[n, O] && !'RationalQ[m]

Rubi steps

[ ey st (a T %) dz = ( ( (ﬂ%) ) (ex)m) Subst, < [ a7 msinki(a + b da i))
- ((%) (ex)’”) Subst( / (“’_:’" _ %x_2_m cosh(2a + 2ba:)> dz, z, %)
- _% - %(( ) )™ | Subst ( / z~?"™ cosh(2a + 2bz) dz, z, i)
1

1
;) @)
_ _% B i((i) )m) Subst (/ ¢ i(Ziat2iba) g —2-m g o %) -4 (‘

13(6.13) —14myp 2 b m 2b —1+my _—2a b |
- > 7 _ al _ I -1 - - 2 —
2(1 ) 2 be ( (61,') m, + be

m

(ex
m

(ex

Mathematica [A]
time = 0.18, size = 88, normalized size = 0.98

_(ex)™ (z—2mb(14+m) (2)™ (=1 —m, 2) (cosh(a) — sinh(a))? + 2mb(1 + m) (—2)™ I'(=1 — m, —2) (cosh(a) + sinh(a))?)
2(1+m)

Antiderivative was successfully verified.

[In] Integrate[(e*x) “m#Sinh[a + b/x]"2,x]

[Out] -1/2*%((e*x) " m*x(x - 2 "m*xbx(1 + m)*(b/x) m*Gamma[-1 - m, (2*b)/x]*(Cosh[a]l -
Sinh[a])~"2 + 2"m*b*(1 + m)*(-(b/x)) "m*Gamma[-1 - m, (-2%b)/x]*(Cosh[a] + Si
nh([a])~2))/(1 + m)

Maple [F]
time = 0.86, size = 0, normalized size = 0.00

/(ea:)m (sinh2 (a + g)) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*sinh(a+b/x)~2,x)
[Out] int((e*x) m*sinh(a+b/x)"2,x%)
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Maxima [F]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m*sinh(a+b/x)~2,x, algorithm="maxima")
[Out] -1/2%(x*e)~(m + 1)*e~(-1)/(m + 1) + 1/4xintegrate(e”(m*log(x) + 2%a + m + 2
*b/x), x) + 1/4*xintegrate(e”(m*log(x) - 2%a + m - 2%b/x), x)

Fricas [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate
Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) “m*sinh(a+b/x)~2,x, algorithm="fricas")
[Out] integral((x*e) m*sinh((a*x + b)/x)~2, x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

b
/ (ex)™ sinh? (a + —) dz
x
Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((exx)**m*sinh(a+b/x)**2,x)

[Out] Integral((e*x)**m*sinh(a + b/x)**2, x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate
Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) m*sinh(a+b/x)~2,x, algorithm="giac")
[Out] integrate((ex*x) m*sinh(a + b/x)~2, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

b 2
/ sinh (a + 5) (ex)™dz
Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b/x)"2*(e*x) "m,x)
[Out] int(sinh(a + b/x) "2*(e*x) m, x)
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3.39 [(ex)™sinh (a+ %) dz

Optimal. Leaf size=67

A eraont) o) (en)

[Out] -1/2%b*exp(a)*(-b/x) “m* (e*x) "m*GAMMA (-1-m,-b/x)-1/2*b* (b/x) “m* (e*x) “m*GAMMA
(-1-m,b/x) /exp(a)

Rubi [A]

time = 0.06, antiderivative size = 67, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.214,

steps used = 4, number of rules used = 3, integrand size = 14
Rules used = {5458, 3389, 2212}

1./ b\™ B\ 1, (b\™, .. b
—5e b(—;) (ex) Gamma(—m—l,—;)—ie b(x) (ex) Gamma( m l’x)

Antiderivative was successfully verified.
[In] Int[(e*x) m*Sinh[a + b/x],x]

[Out] -1/2*(b*E~a*(-(b/x)) "m*(e*x) “m*Gamma[-1 - m, -(b/x)]) - (b*x(b/x) “m*(e*x) “m*

Gamma[-1 - m, b/x])/(2*E~a)

Rule 2212

Int[(F_)~((g_.)*((e_.) + (£_.)*(x_)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]

:> Simp[(-F~(gx(e - cx(£/d))))*((c + d*x) FracPart[m]/(d*((-£)*g*(Log[F]/d)

)~ (IntPart[m] + 1)*((-f)*g*Log[F]*((c + d*x)/d)) FracPart[m]))*Gamma[m + 1,
((-£)*g*(Log[F1/d))*(c + d*x)], x] /; FreeQ[{F, c, d, e, f, g, m}, x] &&

I IntegerQ [m]

Rule 3389

Int[((c_.) + (d_)*(x_)) " (m_.)*sin[(e_.) + (f_.)*(x_)], x_Symbol] :> Dist[I
/2, Int[(c + d*x)"m/E~(I*(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 5458

Int[((e_.)*(x_))"(m_)*((a_.) + (b_.)*Sinh[(c_.) + (d_)*(x_)"(n_)1)"(p_.),
x_Symbol] :> Dist[(-(e*x) m)*(x~(-1))"m, Subst[Int[(a + b*Sinh[c + d/x"n])~
p/x"(m + 2), x], x, 1/x], x] /; FreeQ[{a, b, c, d, e, m}, x] && IntegerQ[p]
&& ILtQ[n, O] && !'RationalQ[m]

Rubi steps
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< (%) " (ex)m) Subst ( / ™ sinh(a + be) da, , %) )
(o rs e ) (e
bec (_g)m (ez)™T (—1 —m, —g) - %be—a (g)m (ez)™T (—1 —m, g)

/(eac)m sinh (a—l— g) dx = —(
=

_ !

2

Mathematica [A]
time = 0.05, size = 63, normalized size = 0.94

—%b(ex)m <<z>m r(—1 _m, i) (cosh(a) — sinh(a)) + (—i)m r<—1 —m, —Z) (cosh(a) + sinh(a))>

Antiderivative was successfully verified.

[In] Integrate[(e*x) m*Sinh[a + b/x],x]

[Out] -1/2*%(b*(e*x) “m*((b/x) m*Gamma[-1 - m, b/x]*(Cosh[a]l] - Sinh[a]) + (-(b/x))"
m*Gamma[-1 - m, -(b/x)]*(Cosh[a] + Sinh[a])))

Maple [C] Result contains higher order function than in optimal. Order 5 vs. order 4.
time = 0.46, size = 70, normalized size = 1.04

method | result size
m 2 :
,%—5},41’?) sinh(a) 70

N|=

‘4

meijerg — Trm

(ez)mbhypergeom([—%],[%,1—%} b—22) cosh(a) " (ex)mxhypergeomq—%—%},[

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*sinh(a+b/x),x,method=_RETURNVERBOSE)

[Out] (e*x) “m*b/m*hypergeom([-1/2*m], [3/2,1-1/2%m],1/4%b"2/x~2)*cosh(a)+(e*x) “m/(
1+m) *xxhypergeom([-1/2-1/2*m] , [1/2,1/2-1/2%m] ,1/4%b"2/x~2) *sinh(a)

Maxima [F]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m*sinh(a+b/x),x, algorithm="maxima")

[Out] integrate((x*e) m*sinh(a + b/x), x)



Fricas [F]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m*sinh(a+b/x),x, algorithm="fricas")

[Out] integral((x*e) m*sinh((a*x + b)/x), x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ (ez)™ sinh (a + 2) do

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m*sinh(a+b/x),x)

[Out] Integral((e*x)**m*sinh(a + b/x), x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m*sinh(a+b/x),x, algorithm="giac")
[Out] integrate((e*x) m*sinh(a + b/x), x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/sinh <a+ g) (ex)™dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b/x)*(e*x) "m,x)

[Out] int(sinh(a + b/x)*(e*x)"m, x)
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3.40 [(ez)™csch(a + 2) dx

Optimal. Leaf size=26
_ b
™ (ex)™Int (mmcsch <a + 5) ,m)

[Out] (e*x) “m*Unintegrable(x"m*csch(a+b/x),x)/(x"m)

Rubi [A]
time = 0.02, antiderivative size = 0, normalized size of antiderivative = 0.00, number of

number of rules _
integrand size 0.000,

steps used = 0, number of rules used = 0, integrand size = 0,

Rules used = {}
b
/(ex)mcsch <a + ;) dx

Verification is not applicable to the result.

[In] Int[(e*x) m*Csch[a + b/x],x]

[Out] ((e*x) m*Defer[Int] [x"m*Csch[a + b/x], x])/x"m
Rubi steps

/(ex)mcsch (a + g) dz = (z7™(ex)™) /xmcsch (a + g) dz

Mathematica [A]
time = 2.15, size = 0, normalized size = 0.00

/ (ez)™csch <a + ;) da

Verification is not applicable to the result.

[In] Integratel[(e*x) m*Csch[a + b/x],x]
[Out] Integrate[(e*x) m*Csch[a + b/x], xI]

Maple [A]
time = 0.35, size = 0, normalized size = 0.00

/%dx



Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) "m/sinh(a+b/x) ,x)
[Out] int((e*x) "m/sinh(a+b/x),x)

Maxima [A]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m/sinh(a+b/x),x, algorithm="maxima")
[Out] integrate((x*e) m/sinh(a + b/x), x)

Fricas [A]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) m/sinh(a+b/x),x, algorithm="fricas")
[Out] integral((x*e) m/sinh((a*x + b)/x), x)

Sympy [A]
time = 0.00, size = 0, normalized size = 0.00

/%dw

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m/sinh(a+b/x),x)
[Out] Integral((e*x)**m/sinh(a + b/x), x)

Giac [A]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((ex*x) m/sinh(a+b/x),x, algorithm="giac")

[Out] integrate((e*x) m/sinh(a + b/x), x)
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Mupad [A]
time = 0.00, size = -1, normalized size = -0.04

/%cﬁc

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x)"m/sinh(a + b/x),x)
[Out] int((e*x)"m/sinh(a + b/x), x)
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3.41 [ z*sinh (a + x—b2) dx

Optimal. Leaf size=104

2. b\ 2 Vo) 2 v\ 4 b\ 1
il h =) = L pB/2pa Erfl == | — 2 p5/2¢0 Erfil == | +—p22rsinh B R
15bx cos (a+x2> 15b e ‘T r( . ) 15b e*/m Er ( . >+15b z sin (a+x2)+5x sir

[Out] 2/15%b*x~3*cosh(a+b/x~2)+4/15%b~2*x*sinh(a+b/x"2)+1/5*x"5*sinh(a+b/x~2)-2/1
5xb~ (5/2) *erf (b~ (1/2)/x)*Pi~(1/2)/exp(a)-2/15%b~ (5/2) *exp(a) *erfi(b~(1/2) /x
)*xPi~(1/2)

Rubi [A]

time = 0.06, antiderivative size = 104, normalized size of antiderivative = 1.00, number of

number of rules __
integrand size 0.500,

steps used = 7, number of rules used = 6, integrand size = 12,
Rules used = {5454, 5434, 5435, 5407, 2235, 2236}

_“ a15/2 il e - e “3..3 e
15 VT e b/ “Erfi + 15b x sinh (a—f- 2) + 533 sinh <a+ 2) + 15bx cosh (a + 2)

_2 reopEf( YO Vb
15\/7? e *b”“Erf < - -
Antiderivative was successfully verified.
[In] Int[x"4%Sinh[a + b/x"2],x]

[Out] (2xb*x~3*Cosh[a + b/x"2])/15 - (2%b~(5/2)*Sqrt [Pi]*Erf [Sqrt [b]/x])/(15%E~a)
- (2%b~(5/2)*E~a*Sqrt [Pi]*Erfi[Sqrt [b] /x]) /15 + (4*b~2*x*Sinh[a + b/x"2])/
15 + (x"5*Sinh[a + b/x"2])/5

Rule 2235

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pi]*(Erfi[(c + dxx)*Rt[b*Logl[F], 21]/(2*d*Rt[bxLogl[F]l, 21)), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]

Rule 2236

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pi]l*(Exrf[(c + d*x)*Rt[(-b)*LoglF], 2]1/(2*d*Rt[(-b)*Logl[Fl, 2])), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rule 5407

Int[Cosh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E~(c + d*x"n)
, x], x] + Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
[n, 1]

Rule 5434



195

Int[((e_.)*(x_))"(m_)*Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Simp[(e*x
)"(m + 1)*(Sinh[c + d*x"n]/(ex(m + 1))), x] - Dist[d*(n/(e"n*x(m + 1))), Int
[(exx)"(m + n)*Cosh[c + d*x"n], x], x] /; FreeQl{c, d, e}, x] && IGtQ[n, O]
&& LtQ[m, -1]

Rule 5435

Int[Cosh[(c_.) + (d_.)*(x_)"(n_)]*((e_.)*(x_))"(m_), x_Symbol] :> Simp[(e*x
)"(m + 1)*(Cosh[c + d*x"n]/(ex(m + 1))), x] - Dist[d*(n/(e"n*x(m + 1))), Int
[(exx)"(m + n)*Sinh[c + d*x"n], x], x] /; FreeQl{c, d, e}, x] && IGtQ[n, 0]
&& LtQ[m, -1]

Rule 5454

Int[(x_ )" (m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(@n_)1)"(p_.), x_Symbo
1] :> -Subst[Int[(a + b*Sinh[c + d/x"n])"p/x"(m + 2), x], x, 1/x] /; FreeQl[
{a, b, c, d}, x] &% IntegerQ[p] &% ILtQ[n, 0] && IntegerQ[m]

Rubi steps

. 2
/x4sinh <a+ %) dx = —Subst (/ Mdm 1)
T T '
zlxssinh a—i—i 2b Subst /COSh a—l—bz)d%x’l
5 2 T
* (o

_) 3 i(4b2) Subs t(/ sinh (a + bz?)

z % sinh 5
T

4 b | b 3
+Bb zsmh( 2)+gm sinh <a+ﬁ>—1—5(8b)

i
x?
= zb:c3 cosh (a + i) + inx sinh ( b2) + 1m5 sinh <a + %) — —(4b3)
x? x
LA
x?

) 15
2 —b°/% _“\/—erf<\/f) - %b5/2e“\/7?erﬁ (?) +

Mathematica [A]
time = 0.08, size = 102, normalized size = 0.98

1—15 <2bx3 cosh ( b ) + QbS/QWErf< v > (— cosh(a) + sinh(a)) — 26°/2y/7 Erfi (@) (cosh(a) + sinh(a)) + 4b%z sinh (a + a%) + 32°sinh (a + %))

Antiderivative was successfully verified.

[In] Integrate[x~4xSinh[a + b/x"2],x]
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[Out] (2*b*x~3*Cosh[a + b/x"2] + 2*b~(5/2)*Sqrt [Pi]*Erf [Sqrt[b]/x]*(-Cosh[a] + Si
nh[al) - 2*%b~(5/2)*Sqrt [Pi] *Erfi[Sqrt[b]/x]*(Cosh[al + Sinh[a]) + 4%b~2%x*S
inh[a + b/x"2] + 3*x~5%Sinh[a + b/x72])/15

Maple [A]
time = 0.48, size = 138, normalized size = 1.33

method | result

5
b 2e7 %2 /T erf \/acg b b b b
22 2e % 22 b2z e®zPez? e*balex? 2e%2%ez2 g
B += t 5+ 15 -

risch ~T 10 15 15 15
32 2 b% erf(\/g) 32 2 b% er
+

x

=4 T

3
154/ T (ib)2b 154/ (z’b)%b 15(3b) 2 15(3b

meijerg | — 32

_® b
ﬁ(i_%+s)e 22 8x5ﬁ<%+3—3+3>eﬁ
- +
3

25
ibz\/F cosh(a)\/? \/E i

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"4*sinh(a+b/x~2),x,method=_RETURNVERBOSE)

[Out] -1/10*exp(-a)*x~5*exp(-b/x"2)+1/15*exp(-a)*b*x~3*exp(-b/x"2)-2/15*exp(-a) *b
~(5/2)*Pi~(1/2) *erf (b~ (1/2)/x)-2/15%exp(-a) *exp (-b/x"2) ¥b~2*x+1/10*exp (a) *x
~5xexp(b/x"2)+1/15%exp(a) *b*x~3*exp(b/x~2)+2/15%exp (a) *b~2*exp (b/x~2) *x-2/1
Bxexp(a)*b~3xPi~(1/2)/(-b)~(1/2)*erf ((-b)~(1/2) /%)

Maxima [A]
time = 0.34, size = 62, normalized size = 0.60

3 3
1 .. b 1 s b\? 3 0 b\?2 3 b
- h — il — (ap( 2. = 3( ap( -2 ——
5:6 sin (a+w2) + 10 (m (x2) e ( 2’x2) +x ( w2) e ( 5 x2)>b

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/5*%x"6xsinh(a + b/x72) + 1/10%(x"3*(b/x72)~(3/2)*e”~(-a)*gamma(-3/2, b/x"2)
+ x73%(-b/x"2) " (3/2) *e"a*gamma (-3/2, -b/x"2))*b

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 323 vs.

2(80) = 160.
time = 0.35, size = 323, normalized size = 3.11

1 (0) + (7 cosh (o) + sinh () sinh (2572) ) VT et (ﬂ) +4 V7 (7 cosh o) cosh (2222 — 5 cosh (252) sinh (0) +

4V (17 cosh (o) cosh (52 + 87 cosh (252 sl

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4*sinh(a+b/x"2),x, algorithm="fricas")
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[Out] -1/30%(3*x"5 - 2*b*x~3 + 4*b~2*x - (3*x"5 + 2xb*x"3 + 4xb~2*x)*cosh((a*x"2
+ b)/x72)72 - 4xsqrt(pi)*(b~2*cosh(a)*cosh((a*xx"2 + b)/x"2) + b~2*cosh((a*x

~2 + b)/x"2)*sinh(a) + (b~2*cosh(a) + b~2*sinh(a))*sinh((a*x~2 + b)/x"2))*s

grt (-b)*erf (sqrt(-b) /x) + 4*sqrt(pi)*(b~2*cosh(a)*cosh((a*x"2 + b)/x72) - b
~2%cosh((a*x~2 + b)/x"2)*sinh(a) + (b~2*cosh(a) - b~2*sinh(a))*sinh((a*x~2

+ b)/x"72))*sqrt(b) *erf (sqrt(b) /x) - 2%(3*x~5 + 2%bxx~3 + 4*b~2xx)*cosh((a*x

~2 + b)/x"2)*sinh((a*x"2 + b)/x72) - (3*x”5 + 2*b*x~3 + 4*b~2+*x)*sinh((a*x”

2 + b)/x"2)"2)/(cosh((a*x"2 + b)/x"2) + sinh((a*x™2 + b)/x"2))

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/x4 sinh (a + %) dz
z

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**4*sinh(a+b/x**2),x)
[Out] Integral(x**4*sinh(a + b/x**2), x)
Giac [F|

time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

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

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/:c4 sinh (a+ %) dz
T

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~4*sinh(a + b/x"2),x)
[Out] int(x"4*sinh(a + b/x"2), x)
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3.42 [ z?sinh (a + x—b2) dx

Optimal. Leaf size=62

1, b 1, ..(b . 1, . b 1, (b

be cosh <a + ;) — Zb Ch1<ﬁ> sinh(a) + 2% sinh (a + ﬁ) - Zb cosh(a)Shi 2

[Out] 1/4%b*x~2*xcosh(a+b/x"2)-1/4xb~2*cosh(a)*Shi(b/x"2)-1/4xb~2*Chi(b/x~2)*sinh(
a)+1/4*x"4xsinh(a+b/x"2)

Rubi [A]
time = 0.08, antiderivative size = 62, normalized size of antiderivative = 1.00, number of

number of rules _ 417
integrand size ’

steps used = 6, number of rules used = 5, integrand size = 12,
Rules used = {5428, 3378, 3384, 3379, 3382}

1, . (b 1, (b 1, b 1, . b
4b smh(a)Ch1(x2> 4:b cosh(a)Sh1(x2) + 4b:c cosh (a-l— z2) + yid sinh ( a + o
Antiderivative was successfully verified.
[In] Int[x"3*Sinh[a + b/x"2],x]

[Out] (b*x~2*Cosh[a + b/x"2])/4 - (b~2*CoshIntegral [b/x~2]*Sinh[a])/4 + (x"4*Sinh
[a + b/x"2])/4 - (b"2*Cosh[a]*SinhIntegral[b/x"2])/4

Rule 3378

Int[((c_.) + (d_.)*(x_)) " (m_)*sin[(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)*Cos[e + f*x], x], x] /; FreeQ[{c, d, e, £}, x] && LtQ[m, -1
]

Rule 3379

Int[sin[(e_.) + (Complex[0, fz_1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[I*(SinhIntegral [cxf*(fz/d) + fxfzxx]/d), x] /; FreeQl{c, d, e, £
, £z}, x] && EqQ[d*e - cxf*fzxI, 0]

Rule 3382

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

Rule 3384

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

Rule 5428

Int[(x )~(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x)~(n)1)~(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x], x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rubi steps

/z3sinh a+£ der = — 1Subst /de,w,i
x2 2 x3 x2

= 19:4 sinh | a + E — leubst / COSh(a + bx) l
4 2 4 z2 T 2

= lewa cosh (a b ) + ix‘l sinh ( i) — ilﬁs bst /smh a+bz) dm,x,:

1, b 1, . b 1 sinh(bzx)
= Zb;p cosh <a—|— aﬁ) + 1% sinh (a > 4( cosh(a)) (/ pa

1, b 1, b 1,
= 4bx cosh (a—i— x2> 4b Chl( )smh(a )+ i “sinh ( a + ) 4b cosh(

Mathematica [A]
time = 0.03, size = 56, normalized size = 0.90

i(bﬁ cosh (a + %) - b2Ch1< b ) sinh(a) + z*sinh (a + b ) — b* cosh(a )Shl(xl;))

Antiderivative was successfully verified.

[In] Integrate[x~3*Sinh[a + b/x"2],x]

[Out] (b*x~2%Cosh[a + b/x"2] - b~2xCoshIntegral[b/x~2]*Sinh[a] + x~4*Sinh[a + b/x
~2] - b~2*Cosh[al*SinhIntegral [b/x~2])/4

Maple [A]
time = 0.35, size = 93, normalized size = 1.50

] method \ result
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_ b _b —ap2 b b b
isch e %le 22 e %z2e 22 e b eprntegral(l,z2> ezlea? e%bez g
risc — 3 3 — 3 + =+

2
4iw2 cosh (%) 4i:v4 sinh ( %) 47 hyperbolicSinelntegral ( %) 4:c4 <3L4 +3) 4w4 cosh ‘
L = = b24/T sinh(a) | — = +

2 e®b? explntegral (1 —5 )
+ 2
8

) _
ib% /T cosh(a)( b\/7? + b2\/7? \/7? N \/7?
- 16

meijerg

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*sinh(a+b/x"~2),x,method=_RETURNVERBOSE)

[Out] -1/8%exp(-a)*x~4*exp(-b/x"2)+1/8*exp(-a)*b*x~2*exp(-b/x"2)-1/8*exp(-a)*b~2%
Ei(1,b/x"2)+1/8*exp(a)*x"4*exp(b/x"2)+1/8*exp(a) *bxexp (b/x"2) *x~2+1/8*exp(a
)*b~2*Ei(1,-b/x"2)

Maxima [A]
time = 0.29, size = 44, normalized size = 0.71

1, . b 1 (—a) b a b
Zx smh(a—i—;)—l-g(be F( 1’x2) be 1"( 1, x2)>b

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/4*x"4xsinh(a + b/x"2) + 1/8x(b*e”~(-a)*gamma(-1, b/x"2) - b*e~a*gamma(-1,
-b/x"2) ) *b

Fricas [A]
time = 0.39, size = 89, normalized size = 1.44

1 4. azx?+b 1., azx?+b 1/ ,..(b 2 b 1/ 4.0 Irus b .
ik smh( p )+4bx cosh( 2 8 b“Ei 2 b°Ei - cosh (a) g b°Ei p + b°Ei = sinh (a)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/4*x~4xsinh((a*x"2 + b)/x"2) + 1/4xbxx"2xcosh((a*x"2 + b)/x"2) - 1/8x(b~2%
Ei(b/x"2) - b"2*Ei(-b/x"2))*cosh(a) - 1/8%(b"2*Ei(b/x"2) + b~ 2*Ei(-b/x"2))*
sinh(a)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/x3 sinh (a + %) dz
x

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(x**3*sinh(a+b/x**2),x)
[Out] Integral(x**3*sinh(a + b/x**2), x)

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 353 vs. 2(54) =

108.
time = 0.43, size = 353, normalized size = 5.69

Z[az’*bmb“E\(:f&j}ﬂ)e‘ o 2(ﬂz’*°}ab“E;(lfn+L’f’rb)'" Zabel) _ appe-) 4 () | ppe(-=) 4 ‘“”b)ZD’Ex(;:*L‘,‘%”)“ Y tazz+bizb’Elx(:ﬂ*“~’f%°)e” 4 (url+h/h‘:;~ =), wz,w;‘

+
8 (az _ 2ertihe | (atlrb)‘)b

@PEi(a — 2#2) o0 — a9 (—a + 25t) e

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/8*(a"2%b~3*Ei(a - (a*x"2 + b)/x"2)*e"(-a) - a~2*xb"3*Ei(-a + (a*x"2 + b)/x
~2)*e"a - 2x(a*x"2 + b)*a*b"3*Ei(a - (a*x~2 + b)/x"2)*e”(-a)/x"2 + 2x(a*x"2
+ b)*axb"3*Ei(-a + (a*x™2 + b)/x"2)*e"a/x"2 - a*b~3*xe"((a*x"2 + b)/x"2) -
axb~3*e~ (-(a*xx"2 + b)/x72) + b~3*e”~((a*x"2 + b)/x"2) - b~3*e”(-(a*x"2 + b)/
x"2) + (a*xx”2 + b)"2*xb"3*Ei(a - (a*x”2 + b)/x"2)*e"(-a)/x"4 - (a*x"2 + b)~"2
*b~3*Ei(-a + (a*x"2 + b)/x"2)*e"a/x"4 + (a*x"2 + b)*b"3*e” ((a*x"2 + b)/x"2)
/x72 + (a*x™2 + b)*b"3*e”(-(a*xx"2 + b)/x72)/x"2)/((a"2 - 2*%(a*x"2 + b)*a/x~

2 + (a*xx™2 + b)~2/x74)%*Db)
Mupad [F]
time = 0.00, size = -1, normalized size = -0.02

/x3 sinh <a+ %) dz
T

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*sinh(a + b/x"2),x)
[Out] int(x"3*sinh(a + b/x"2), x)
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3.43 [ z*sinh (a + x—b2) dx

Optimal. Leaf size=86

gbﬂncosh a—l—i —|—1b3/2e_“\/7?Erf Vb —163/26(1\/7?El‘ﬁ ﬁ —|—1x3sinh a—l—i
3 x? 3 x 3 x?

3 Tz

[Out] 2/3*b*x*cosh(a+b/x"2)+1/3*x"3*sinh(a+b/x"2)+1/3*b~(3/2) *erf (b~ (1/2)/x)*Pi~(
1/2) /exp(a)-1/3%b~(3/2) *exp(a) *erfi(b~(1/2) /x)*Pi~(1/2)

Rubi [A]

time = 0.05, antiderivative size = 86, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.500,

steps used = 6, number of rules used = 6, integrand size = 12
Rules used = {5454, 5434, 5435, 5406, 2235, 2236}

1\/776_“173/2Erf ﬁ — 1\/7?@“b3/2Erﬁ ﬁ + gbav cosh ( a + b + lx‘o’ sinh ( a + L
3 x 3 x 3 x? 3 x?
Antiderivative was successfully verified.

[In] Int[x"2%Sinh[a + b/x"2],x]

[Out] (2*b*x*Cosh[a + b/x72]1)/3 + (b~(3/2)*Sqrt[Pil*Erf[Sqrt[bl/x])/(3*E~a) - (b~
(3/2)*E~a*Sqrt [Pi]*Erfi[Sqrt[b]/x])/3 + (x"3*Sinh[a + b/x"2])/3

Rule 2235

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pi]*(Erfi[(c + dxx)*Rt[b*Logl[F], 21]/(2*d*Rt[bxLogl[F]l, 21)), x] /; FreeQ[{
F, a, b, ¢, d}, x] && PosQ[b]

Rule 2236

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pil*(Erf[(c + d*x)*Rt[(-b)*Logl[F], 2]]1/(2*d*Rt[(-b)*Logl[F], 2]1)), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rule 5406

Int[Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E~(c + d*x"n)
, x], x] - Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
[n, 1]

Rule 5434

Int[((e_.)*(x_))"(m_)*Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Simpl[(e*x
)"(m + 1)*(Sinh[c + d*x"n]/(ex(m + 1))), x] - Dist[d*(n/(e"n*(m + 1))), Int



203

[(exx)~(m + n)*Cosh[c + d*x"n], x], x] /; FreeQ[{c, d, e}, x] && IGtQ[n, O]
&& LtQ[m, -1]

Rule 5435

Int[Cosh[(c_.) + (d_.)*(x_)"(n_)]*((e_.)*(x_))"(m_), x_Symbol] :> Simp[(e*x
)"(m + 1)*(Coshl[c + d*x"n]/(ex(m + 1))), x] - Dist[d*(n/(e"n*(m + 1))), Int
[(exx)"(m + n)*Sinh[c + d*x"n], x], x] /; FreeQl{c, d, e}, x] && IGtQ[n, 0]
&& LtQ[m, -1]

Rule 5454

Int[(x_)~"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_.), x_Symbo
1] :> -Subst[Int[(a + b*Sinh[c + d/x"n])"p/x"(m + 2), x], x, 1/x] /; FreeQ[
{a, b, c, d}, x] && IntegerQ[p] && ILtQ[n, 0] && IntegerQ[m]

Rubi steps
. 2
/w sinh ( %) dx = —Subst (/ sinh (a:— b’) dz, z, 1>
x x
1 b 1 cosh (a + bz?) 1
=37 sinh (a+ x2) 3(2b)Sub t(/ = dz, z, -
= gbac cosh ( a + i + 1$3 sinh | a + i - —(4b2) Subst /sinh (a + bxz) dx
3 x? 3 x? 3
= gbac cosh (a + %) + 1x3 sinh (a b ) + 1(2b2) Subst (/ —a~be? dz,z, 1)
x 3 3 T
= —bx cosh (a—i— ;) + 3b3/2 _“ferf<£> b?’/2 “ferﬁ(\/g> % 3

Mathematica [A]
time = 0.06, size = 84, normalized size = 0.98

% <2bx cosh (a + ; > + b3/2fErf< v ) (cosh(a) — sinh(a)) — b*2/7 Erfi < v ) (cosh(a) + sinh(a)) + #°® sinh <a + ;))

Antiderivative was successfully verified.

[In] Integrate[x~2xSinh[a + b/x"2],x]

[Out] (2xb*x*Cosh[a + b/x"2] + b~ (3/2)*Sqrt[Pi]*Erf [Sqrt[b]l/x]*(Cosh[a] - Sinh[a]
) - b~(3/2)*Sqrt [Pi] *Erfi[Sqrt [b]/x]*(Cosh[al] + Sinh[a]) + x~3*Sinh[a + b/x
~21)/3
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Maple [A]
time = 0.35, size = 103, normalized size = 1.20

method | result

. -t e—a\/']?bgerf<\/zg> ety ks cor2 /T erf<\/z——b>
risch —& we ¥ 4 - fete tbe y ates? | eberls 5

by/T0 cosh(a)V/2 Vib _4”3\/5(%*1)”% +4w3ﬁ(—%"g+1)e‘ﬁ_Sﬁ\/gerf(@>+8ﬁ\/gerﬁ(y
/T Vb s/T /i 4 Wib b

16

meijerg | —

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*sinh(a+b/x"2),x,method=_RETURNVERBOSE)

[Out] -1/6%exp(-a)*x~3*exp(-b/x"2)+1/3*exp(-a)*Pi~(1/2)*b~(3/2)*erf(b~(1/2)/x)+1/
3*exp(-a)*exp(-b/x"~2) *b*x+1/6%exp (a) *x~3*exp(b/x~2) +1/3*exp (a) *b*exp(b/x"2)
*x-1/3*exp(a) *b~2+%Pi~ (1/2) /(-b) ~(1/2) *erf ((-b)~(1/2) /%)

Maxima [A]
time = 0.31, size = 58, normalized size = 0.67

1, b 1 (b o 1 5 . (1 b
-z Slnh(a'i_a?)‘i_g(x Fe r _é,ﬁ +x —FCF —5,—.’1? b

3
Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/3*x~3*sinh(a + b/x"2) + 1/6%(x*sqrt(b/x"2)*e”(-a)*gamma(-1/2, b/x"2) + x*
sqrt (-b/x"2) *e~a*gamma(-1/2, -b/x"2))*b

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 267 vs.

2(64) = 128.
time = 0.43, size = 267, normalized size = 3.10

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/6%(x"3 - (x73 + 2xbxx)*cosh((a*x"2 + b)/x"2)"2 - 2*sqrt(pi)*(b*cosh(a)*c
osh((a*x"2 + b)/x"2) + b*cosh((a*x”2 + b)/x"2)*sinh(a) + (bxcosh(a) + b*sin
h(a))*sinh((a*x~2 + b)/x"2))*sqrt(-b)*erf (sqrt(-b)/x) - 2*sqrt(pi)*(b*cosh(
a)*cosh((a*x"2 + b)/x"2) - b*cosh((a*x"2 + b)/x"2)*sinh(a) + (b*cosh(a) - b
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*sinh(a))*sinh((a*x~2 + b)/x72))*sqrt(b)*erf(sqrt(b)/x) - 2*x(x"3 + 2%b*x)*c
osh((a*x™2 + b)/x"2)*sinh((a*x"2 + b)/x"2) - (x73 + 2xbxx)*sinh((a*x"2 + b)
/x"2)"2 - 2*%b*xx)/(cosh((a*x"2 + b)/x"2) + sinh((a*xx"2 + b)/x"2))

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/x2 sinh (a + %) dz
x

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2*sinh(a+b/x**2),x)

[Out] Integral(x**2*sinh(a + b/x**2), x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*sinh(a+b/x"2),x, algorithm="giac")
[Out] integrate(x~2*sinh(a + b/x"2), x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/:c2 sinh <a+ %) dz
T

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*sinh(a + b/x"2),x)
[Out] int(x"2*sinh(a + b/x"2), x)
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3.44 [zsinh (a+ %) dz
Optimal. Leaf size=42

1 Na 1, . b 1, . (b
—ébcosh(a)Cm(E) + 50 sinh (a + E) - §bsmh(a,)Sh1(—)

xr2

[Out] -1/2*b*Chi(b/x"2)*cosh(a)-1/2*b*xShi(b/x"2)*sinh(a)+1/2*x"2*sinh(a+b/x"2)

Rubi [A]
time = 0.06, antiderivative size = 42, normalized size of antiderivative = 1.00, number of

number of rules __
integrand size 0.500,

steps used = 5, number of rules used = 5, integrand size = 10,
Rules used = {5428, 3378, 3384, 3379, 3382}

1 (b 1 . (b 1, . b
—ébcosh(a)Cm(ﬁ) - §bsmh(a)Sh1<P) + ¢ sinh (a + ﬁ)

Antiderivative was successfully verified.

[In] Int[x*Sinh[a + b/x"2],x]

[Out] -1/2%(b*Cosh[a]*CoshIntegral[b/x~2]) + (x"2*Sinh[a + b/x"2])/2 - (b*Sinh[al
*SinhIntegral [b/x~2])/2

Rule 3378

Int[((c_.) + (@_)*(x_)) " (m_)*sin[(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, 4, e, f}, x] && LtQ[m, -1
]

Rule 3379

Int[sin[(e_.) + (Complex[0, fz_1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[I*(SinhIntegral[cxf*(fz/d) + fxfz*x]/d), x] /; FreeQl{c, d, e, f
, £z}, x] && EqQ[d*e - cxf*fzxI, 0]

Rule 3382

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

Rule 3384

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

Rule 5428

Int[(x_ )" (m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x], x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rubi steps

zsinh | a + i der = — 1Subst M dz,x, 1
x2 2 x2 x2

= 13;2 sinh | a + b leubst / cosh(a + bz) dz, z, 1

2 x? 2 x x2

= %:1,2 s1nh( %) - 1(b cosh(a))Subst ( / cosh(bz) ;. lz) ~ (bsinh(a))!
b
1'

= ——bcosh(a ( ) gz smh( %) - —bsmh( )Sh( )

Mathematica [A]
time = 0.02, size = 39, normalized size = 0.93

3 (beoshia)Cni( 7 ) +asinh o+ 7 ) — bsinh(a)sti( 7 ) )

Antiderivative was successfully verified.

[In] Integrate[x*Sinh[a + b/x"2],x]

[Out] (-(b*Cosh[a]*CoshIntegral[b/x~2]) + x~2xSinh[a + b/x"2] - b*Sinh[a]*SinhInt
egral[b/x~2])/2

Maple [A]
time = 0.29, size = 58, normalized size = 1.38

method | result

-5 —apexplntegral (1,5 apexplntegral (1,— 5
. e—az2e 22 e~ “bexplntegral (1,3 cteaZ g2  ©“bexplntegral(l,——5
risch — 7 + 1 + =0+ 1
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2 b i i b b
4z slnh( ) 4 hyperbollCCoSlneIntegral( ) 4 ln( ) 4~ .
2 2 2 —4— . .
x x 4v—4—81n(z)+41n(3b) it T sinl ( )

cosh(a 4 _ z
v h”(ﬁ /T N = -

meijerg | — 5

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh(a+b/x~2),x,method=_RETURNVERBOSE)
[Out] -1/4x%exp(-a)*x~2*exp(-b/x"2)+1/4*exp(-a)*b*Ei(1,b/x~2)+1/4*exp(a)*exp(b/x~2
) *x~2+1/4xexp(a) *b*Ei(1,-b/x"2)

Maxima [A]
time = 0.30, size = 39, normalized size = 0.93

1 5. b 1 ) b (—a) (b “
Ex s1nh(a+$2> 4(E1( xz)e + Ei =~ e’ )b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(a+b/x72),x, algorithm="maxima")
[Out] 1/2*x"2*sinh(a + b/x"2) - 1/4*(Ei(-b/x"2)*e”(-a) + Ei(b/x"2)*e"a)*b

Fricas [A]
time = 0.35, size = 63, normalized size = 1.50

L 2 ginh (‘””2 + b) _1 (bEi( b ) +bEi<—;2>> cosh (a) — i (bE1<;2> . bEi(-ng)) sinh (a)

2 x2 4 2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(a+b/x72),x, algorithm="fricas")
[Out] 1/2*x"2*sinh((a*x"2 + b)/x"2) - 1/4*(b*Ei(b/x~2) + b*Ei(-b/x"2))*cosh(a) -

1/4* (b*Ei(b/x~2) - b*Ei(-b/x"2))*sinh(a)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

b
/xsinh (a + —2> dz
x
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(a+b/x**2),x)

[Out] Integral(x*sinh(a + b/x**2), x)
Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 193 vs. 2(36) =

72.
time = 0.43, size = 193, normalized size = 4.60
) b
21 )52 (@ 92240 ) o(—a)  as? 2 ) b2 (— a4 92240 ) ga aa?
aszi<a— %) el — 20 (:z )40 (o) abZEi(—a—i- %) en = () Sj* ) +p2e()
- 4(a— =2 4(a— 250
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(a+b/x"2),x, algorithm="giac")

[Out] -1/4*x(a*b™2*Ei(a - (a*x"2 + b)/x"2)*e"(-a) - (a*x"2 + b)*b"2xEi(a - (a*x"2
+ b)/x"2)*e”"(-a)/x"2 - b™2*%e" (-(a*xx"2 + b)/x72))/((a - (a*xx"2 + b)/x"2)*b)

- 1/4x(axb”2+Ei(-a + (a*x"2 + b)/x"2)*e"a - (a*x"2 + b)*b"2*Ei(-a + (a*x"2

+ b)/x"2)*e"a/x"2 + b 2xe”~ ((a*xx"2 + b)/x"2))/((a - (a*x"2 + b)/x"2)*Db)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.02

/xsinh (a + %) dz
T

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh(a + b/x"2),x)
[Out] int(x*sinh(a + b/x"2), x)
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3.45 | sinh (a + %) dx

Optimal. Leaf size=67

1 1

—=vb e /7 Erf ﬁ — =vb e*/7 Erfi ﬁ + zsinh  a + b
2 x 2 x x?

[Out] x*sinh(a+b/x~2)-1/2%erf (b~ (1/2)/x)*b~(1/2)*Pi~(1/2)/exp(a)-1/2*exp(a)*erfi(

b~ (1/2)/x)*b~(1/2)*Pi~(1/2)

Rubi [A]

time = 0.03, antiderivative size = 67, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.625,

steps used = 5, number of rules used = 5, integrand size = 8
Rules used = {5410, 5434, 5407, 2235, 2236}

—1\/776_“\/3Erf ﬁ - l\/7?6“\/3Erﬁ ﬁ +zsinh (a+ b
2 x 2 x x?
Antiderivative was successfully verified.
[In] Int[Sinh[a + b/x"2],x]

[Out] -1/2%(Sqrt[b]l*Sqrt [Pi]*Erf[Sqrt[b]l/x])/E~a - (Sqrt[b]l*E~a*Sqrt[Pi]*Erfi[Sqr
t[bl/x]1)/2 + x*Sinh[a + b/x"2]

Rule 2235

Int[(F_)"((a_.) + (b_.)*x((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~axSqrt
[Pil*(Erfil(c + d*x)*Rt[b*Log[F], 2]11/(2*d*Rt[b*Log[F], 21)), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]

Rule 2236

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pi]*(Erf[(c + d*x)*Rt[(-b)*Log[F], 2]1]/(2*d*Rt[(-b)*LoglF], 2])), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rule 5407

Int[Cosh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E~(c + d*x"n)
, x], x] + Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
[n, 1]

Rule 5410

Int[((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)]1)"(p_.), x_Symbol] :> -Subs
t[Int[(a + b*Sinh[c + d/x"n]) p/x"2, x], x, 1/x] /; FreeQ[{a, b, c, d}, x]
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&% ILtQ[n, 0] && IntegerQ[p]

Rule 5434

Int[((e_.)*(x_))"(m_)*Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Simp[(e*x
) >(m + 1)*(Sinh[c + d*x"n]/(ex(m + 1))), x] - Dist[d*(n/(e"n*(m + 1))), Int
[(exx)~(m + n)*Cosh[c + d*x"n], x], x] /; FreeQ[{c, d, e}, x] && IGtQ[n, O]
&& LtQ[m, -1]

Rubi steps

inh 2 1
/sinh <a + %) dr = —Subst </ w dz,x, —)
x x x

= xsinh (a + %) — (2b)Subst (/ cosh (a + ba?) dz, z, %)

= zsinh (a + %) — bSubst (/ e .z, 1) — bSubst (/ et do x. 1)
T x T

= —%\/Fe_“ﬁerf(\/g> — %ﬁe“ﬁerﬁ(?) + zsinh (a+ %)

T

Mathematica [A]
time = 0.05, size = 70, normalized size = 1.04

x cosh (%) sinh(a) — %\/F Vv (Erf(f) (cosh(a) — sinh(a)) + Erfi ({f) (cosh(a) + sinh(a))) + z cosh(a) sinh (%)

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b/x"2],x]

[Out] x*Cosh[b/x~2]*Sinh[a] - (Sqrt[b]l*Sqrt[Pi]*(Erf[Sqrt[b]/x]*(Cosh[a] - Sinh[a
1) + Erfi[Sqrt[b]/x]*(Cosh[a] + Sinh[a])))/2 + x*Cosh[a]*Sinh[b/x"2]

Maple [A]
time = 0.35, size = 70, normalized size = 1.04

method | result

risch _ __ e % T + eexy
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3 _b . b
1\/7? cosh(a)\/im 27”\/5 Me p_2w\/§ b eaﬁ_’_ N \/F

VT VT Vb

meijerg 5

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b/x"2),x,method=_RETURNVERBOSE)

[Out] -1/2#Pi~(1/2)*erf(b~(1/2)/x)*exp(-a)*b~(1/2)-1/2*exp(-a)*exp(-b/x"2) *x+1/2%
exp(a) *exp (b/x~2) *x-1/2*exp(a) *b*Pi~ (1/2) /(-b) ~(1/2) *erf ((-b) ~(1/2) /%)

Maxima [A]
time = 0.30, size = 71, normalized size = 1.06

() )

—~b +
2 b b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x~2),x, algorithm="maxima")

[Out] -1/2%b*(sqrt(pi)*(erf(sqrt(b/x"2)) - 1)xe~(-a)/(x*sqrt(b/x"2)) + sqrt(pi)*(
erf(sqrt(-b/x~2)) - 1)*e~a/(x*sqrt(-b/x~2))) + x*sinh(a + b/x"2)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 228 vs.

2(49) = 98.

time = 0.41, size = 228, normalized size = 3.40

2 cosh (2282)" 4+ V7 (cosh (a) cosh (22322 + cosh (252 sinh (a) + (cosh () + sinh (a)) s (2522 ) V= xt (ﬂ> V7 (cosh (a) cosh (2252) — cosh (552 sinh (a) + (cosh (o) — sinh (o)) sinh (252 ) V' exf (ﬁ) + 2 cosh (252 sinh (#22) + 2 sinh (M)I -z
2 (cosh (252) + sinh (5:2))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x~2),x, algorithm="fricas")

[Out] 1/2*(x*cosh((a*x"2 + b)/x"2)"2 + sqrt(pi)*(cosh(a)*cosh((a*x"2 + b)/x"2) +
cosh((a*x"2 + b)/x"2)*sinh(a) + (cosh(a) + sinh(a))*sinh((a*x~2 + b)/x"2))*

sqrt (-b) *erf (sqrt(-b)/x) - sqrt(pi)*(cosh(a)*cosh((a*x"2 + b)/x~2) - cosh((
a*x~2 + b)/x"2)*sinh(a) + (cosh(a) - sinh(a))*sinh((a*x"2 + b)/x"2))*sqrt(b
)*erf (sqrt(b)/x) + 2*x*xcosh((a*x~2 + b)/x"2)*sinh((a*x~2 + b)/x"2) + x*sinh
((a*x™2 + b)/x"2)"2 - x)/(cosh((a*x~2 + b)/x"2) + sinh((a*x~2 + b)/x72))

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/sinh (a + %) dz
T



Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x**2),x)
[Out] Integral(sinh(a + b/x*x2), x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x~2),x, algorithm="giac")
[Out] integrate(sinh(a + b/x"2), x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/sinh (a—i— %) dz
T

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b/x"2),x)
[Out] int(sinh(a + b/x"2), x)
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sinh (a-l— -

$>dx

3.46 [

Optimal. Leaf size=25

X

x2

1.../bY\ . 1 b
—§Ch1<—> sinh(a) — 3 cosh(a)Sh1<a7>

[Out] -1/2*cosh(a)*Shi(b/x~2)-1/2*Chi(b/x"2)*sinh(a)

Rubi [A]
time = 0.02, antiderivative size = 25, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.250,

steps used = 3, number of rules used = 3, integrand size = 12,
Rules used = {5426, 5425, 5424}

1. (b 1 (b
—5 sinh(a)Chi (ﬁ) ~3 cosh(a)Shl(a?>
Antiderivative was successfully verified.

[In] Int[Sinh[a + b/x"2]/x,x]

[Out] -1/2%(CoshIntegral[b/x~2]*Sinh[a]) - (Cosh[a]l*SinhIntegral[b/x~2])/2
Rule 5424

Int[Sinh[(d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Simp[SinhIntegral[d*x"n]/n, x]
/; FreeQ[{d, n}, x]

Rule 5425

Int[Cosh[(d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Simp[CoshIntegral[d*x~n]/n, x]
/; FreeQ[{d, n}, x]

Rule 5426

Int[Sinh[(c_) + (d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Dist[Sinh[c], Int[Cosh[
d*x"n]/x, x], x] + Dist[Cosh[c], Int[Sinh[d*x"n]/x, x], x] /; FreeQ[{c, d,
n}, x]

Rubi steps

. b : b b
/ —smh (a + ”’2) dx = cosh(a) / —smh (”’2) dx + sinh(a) / —COSh (‘”2) dx

Z Z T

1./ b) . 1 (b
= _EChl(P) sinh(a) — 3 cosh(a)Shl( )

x2
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Mathematica [A]
time = 0.01, size = 25, normalized size = 1.00

()3

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b/x"2]/x,x]
[Out] (-(CoshIntegral[b/x~2]*Sinh[a]) - Cosh[a]*SinhIntegral[b/x~2])/2

Maple [A]
time = 0.30, size = 27, normalized size = 1.08

method | result
i e~ % explntegral ( 1, % e® explntegral ( 1,— %
risch — 1 ( 2 ) + 1 ( e )
. 2 hyperbolicCosinelntegral (x%) —21In ( a:%) —2v 2y—41In(z)+2 In(ib)
o b A/ T sinh(a) +
.. cosh(a) hyperbolicSineIntegral (z—z ) AT /T
meljerg | — 2 - 4

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b/x"2)/x,x,method=_RETURNVERBOSE)
[Out] -1/4x*exp(-a)*Ei(1,b/x"2)+1/4*exp(a)*Ei(1,-b/x"2)

Maxima [A]
time = 0.30, size = 24, normalized size = 0.96

1 b 1 b
il 2 Y oma) i ) e
4E1( xQ)e 4E1<w2>e

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x~2)/x,x, algorithm="maxima")

[Out] 1/4*Ei(-b/x"2)*e"(-a) - 1/4*Ei(b/x"2)*e"a

Fricas [A]
time = 0.43, size = 39, normalized size = 1.56

A (2) () - (6(2) )

4 x?
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x~2)/x,x, algorithm="fricas")
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[Out] -1/4*x(Ei(b/x"2) - Ei(-b/x"2))*cosh(a) - 1/4x(Ei(b/x"2) + Ei(-b/x"2))*sinh(a
)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/sinh(a—i—x%)d
2y

T

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x**2)/x,x)
[Out] Integral(sinh(a + b/x**2)/x, x)
Giac [F|

time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x~2)/x,x, algorithm="giac")
[Out] integrate(sinh(a + b/x"2)/x, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.04

sinh(a) coshint(Z%) cosh(a) sinhint(%)
2 2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b/x"2)/x,x)
[Out] - (sinh(a)*coshint(b/x"2))/2 - (cosh(a)*sinhint(b/x~2))/2
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: b
&nh<w+;g>
.’L'2

dx

3.47

Optimal. Leaf size=57

e_“\/FErf(\/wg) e“\/FErﬁ(\/wg)

4V 4vb

[Out] 1/4xerf(b~(1/2)/x)*Pi~(1/2)/exp(a)/b~(1/2)-1/4*exp(a)*erfi(b~(1/2)/x)*Pi~(1
/2) /b~ (1/2)

Rubi [A]
time = 0.02, antiderivative size = 57, normalized size of antiderivative = 1.00, number of

number of rules __
' integrand size 0.333,

steps used = 4, number of rules used = 4, integrand size = 12
Rules used = {5454, 5406, 2235, 2236}

w?e—aErf(é) \/;Eﬁ( VB )
b - 4o

Antiderivative was successfully verified.
[In] Int[Sinh[a + b/x"2]/x72,x]

[Out] (Sqrt[Pil*Erf[Sqrt[bl/x])/(4*Sqrt[bl*E~a) - (E~a*Sqrt[Pi]l*Erfil[Sqrt[bl/x]1)/
(4%Sqrt [b])

Rule 2235

Int[(F_)"((a_.) + (b_.)*x((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~axSqrt
[Pil*(Erfil[(c + d*x)*Rt[bxLogl[F], 2]11/(2*d*Rt[b*xLogl[Fl, 21)), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]

Rule 2236

Int[(F_)"((a_.) + (b_.)*x((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~axSqrt
[Pi]l*(Erf[(c + d*x)*Rt[(-b)*Logl[F], 2]11/(2xd*Rt[(-b)*LoglFl, 2]1)), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rule 5406

Int[Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E~(c + d*x"n)
, x], x] - Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
[n, 1]

Rule 5454
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Int[(x_)~"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)]1)"(p_.), x_Symbo
1] :> -Subst[Int[(a + b*Sinh[c + d/x"n])"p/x"(m + 2), x], x, 1/x] /; FreeQl
{a, b, c, d}, x] && IntegerQ[p] && ILtQ[n, 0] && IntegerQ[m]

Rubi steps

inh (a + % 1
/ w dx = —Subst </ sinh (a + bacQ) dz,x, —)
x T
= 1Subst (/ e v dr . 1) - 1Subst </ et d. 1)
2 T 2 x

ewV?a(%ﬁ) ¢¢Fm(¥§)
B 1b YA

Mathematica [A]
time = 0.03, size = 50, normalized size = 0.88

T (Eﬁ(ﬁ) (cosh(a) — sinh(a)) — Exfi ( vb ) (cosh(a) + sinh(a)))
4V

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b/x"2]/x72,x]

[Out] (Sqrt[Pi]=*(Erf[Sqrt([b]l/x]*(Cosh[a] - Sinh[a]) - Erfil[Sqrt[b]/x]*(Cosh[a] +

Sinh[a])))/(4%Sqrt[b]l)

Maple [A]
time = 0.36, size = 44, normalized size = 0.77

method | result

| i VOV oo oy i VED)
risch T _ —
W%\/Eerf(\/g) (iv) 2 2erﬁ(\/§)

x

\/7? cosh(a)\/g \/’I? —

2b

k) + 3 z\/F sinh(a) \/E \/Z?

\/’E‘\/gerf

Vb

meijerg P +

4b

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b/x"2)/x~2,x,method=_RETURNVERBOSE)
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[Out] 1/4xerf(b~(1/2)/x)*Pi~(1/2)*exp(-a)/b~(1/2)-1/4*exp(a)*Pi~(1/2)/(-b)~(1/2)*
erf ((-b)~(1/2) /%)

Maxima [A]
time = 0.30, size = 62, normalized size = 1.09

(k) | T
——b ;v z
: ( &) ()

Verification of antiderivative is not currently implemented for this CAS.

I
o

Njw| N

X

)) _sinh(a-i—x%)

[In] integrate(sinh(a+b/x~2)/x"2,x, algorithm="maxima")

[Out] -1/2%b*(e~(-a)*gamma(3/2, b/x~2)/(x"3*(b/x"2)~(3/2)) + e"a*gamma(3/2, -b/x~
2)/(x~3%(-b/x"2)"(3/2))) - sinh(a + b/x72)/x

Fricas [A]
time = 0.41, size = 52, normalized size = 0.91

VT V=b (cosh (a) + sinh (a)) erf (@) + 7 Vb (cosh (a) — sinh (a)) erf (\/E)
4b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x~2)/x"2,x, algorithm="fricas")

[Out] 1/4*(sqrt(pi)*sqrt(-b)*(cosh(a) + sinh(a))*erf (sqrt(-b)/x) + sqrt(pi)*sqrt(
b)*(cosh(a) - sinh(a))*erf(sqrt(b)/x))/b

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/sinh(a—i—x%)d
2y

2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x**2)/x**2,x)
[Out] Integral(sinh(a + b/x**2)/x**2, x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x~2)/x"2,x, algorithm="giac")



[Out] integrate(sinh(a + b/x"2)/x"2, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.02

/sinh(a+ ) J
— = dx

xr2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b/x"2)/x"2,x%)
[Out] int(sinh(a + b/x"2)/x"2, x)
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3.48 | Sinh(;": 2) 4o

Optimal. Leaf size=15

cosh (a + m%)
2b
[Out] -1/2*cosh(a+b/x"2)/b

Rubi [A]
time = 0.01, antiderivative size = 15, normalized size of antiderivative = 1.00, number of

number of rules _ 147
integrand size ’

steps used = 2, number of rules used = 2, integrand size = 12,
Rules used = {5428, 2718}
cosh (a + m%)

2b

Antiderivative was successfully verified.
[In] Int[Sinh[a + b/x"2]/x"3,x]
[Out] -1/2%Cosh[a + b/x~2]/b

Rule 2718

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

Rule 5428

Int[(x_)~(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)]1)"(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x], x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 0]))

Rubi steps

inh b
/ w dr = — 1Subst /Sinh(a + bzx) dz, z, i
3 2 x?

_ cosh (a+ %)
T 2b

Mathematica [A]
time = 0.01, size = 15, normalized size = 1.00
cosh (a + m%)
2b
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Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b/x"2]/x73,x]
[Out] -1/2%Cosh[a + b/x"2]/b

Maple [A]
time = 0.23, size = 14, normalized size = 0.93

method result size
h(a+-
derivativedivides —# 14
h(a+S
default —W 14
az2+b _az2+b
risch - %= 37
cosh b )
\/? cosh(a)( L _ (ﬁ
. \/F \/F sinh(a) sinh zi
meijerg 55 — T (2> 40

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b/x"2)/x~3,x,method=_RETURNVERBOSE)
[Out] -1/2%cosh(a+b/x"2)/b
Maxima [A]
time = 0.25, size = 13, normalized size = 0.87
cosh (a + %)
2b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x~2)/x"3,x, algorithm="maxima")
[Out] -1/2%cosh(a + b/x"2)/b

Fricas [A]
time = 0.36, size = 17, normalized size = 1.13

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x~2)/x"3,x, algorithm="fricas")
[Out] -1/2*cosh((a*x"2 + b)/x"2)/b
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Sympy [A]
time = 0.65, size = 22, normalized size = 1.47

_cohletis) (a+’”%) forb # 0

2b

h '
— % otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x**2)/x**3,x)
[Out] Piecewise((-cosh(a + b/x**2)/(2*%b), Ne(b, 0)), (-sinh(a)/(2*x**2), True))

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 31 vs. 2(13) = 26.
time = 0.42, size = 31, normalized size = 2.07

e(%) + e(_%)

4b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x~2)/x"3,x, algorithm="giac")
[Out] -1/4%(e”((a*x"2 + b)/x72) + e~ (-(a*xx"2 + b)/x72))/b

Mupad [B]
time = 0.37, size = 13, normalized size = 0.87

cosh(a + x%)
26

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b/x"2)/x"3,x)
[Out] -cosh(a + b/x~2)/(2%b)
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: b
&nh<w+;g>
.’L'4

dx

3.49 [

Optimal. Leaf size=75

() o)

_cosh (a + m%
+ 8b3/2

2bx 8b3/2

[Out] -1/2%cosh(a+b/x~2)/b/x+1/8%erf (b~ (1/2)/x)*Pi~(1/2)/b~(3/2)/exp(a)+1/8*exp(a
)xerfi(b~(1/2)/x)*Pi~(1/2)/v~(3/2)

Rubi [A]

time = 0.04, antiderivative size = 75, normalized size of antiderivative = 1.00, number of

number of rules _ 417
’ integrand size ’

steps used = 5, number of rules used = 5, integrand size = 12
Rules used = {5454, 5432, 5407, 2235, 2236}

ﬁwm(@) ﬁwm(@)

cosh (a + %)
+ _ z
8b3/2

8b3/2 2bx

Antiderivative was successfully verified.
[In] Int[Sinh[a + b/x"2]/x"4,x]

[Out] -1/2*%Coshl[a + b/x"2]/(b*x) + (Sqrt[Pil*Erf[Sqrt[bl/x])/(8%b~(3/2)*E~a) + (E
~a*xSqrt [Pi]l*Erfi[Sqrt [b]/x])/(8%b~(3/2))

Rule 2235

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pil*(Erfil[(c + d*x)*Rt[b*Log[F], 2]11/(2*d*Rt [b*Log[F], 21)), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]

Rule 2236

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pi]*(Erf[(c + d*x)*Rt[(-b)*Log[F], 2]1]/(2*d*Rt[(-b)*Log[F], 2])), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rule 5407

Int[Cosh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E~(c + d*x"n)
, x], x] + Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
[n, 1]

Rule 5432
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Int[((e_.)*(x_))~(m_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Simp[e~(
n - 1)*x(exx)"(m - n + 1)*(Cosh[c + d*x"n]/(d*n)), x] - Distle"n*((m - n + 1
)/(d*n)), Int[(e*x)~(m - n)*Cosh[c + d*x~n], x], x] /; FreeQ[{c, d, e}, x]
&% IGtQ[n, 0] && LtQ[O, n, m + 1]

Rule 5454

Int[(x_)~"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_.), x_Symbo
1] :> -Subst[Int[(a + b*Sinh[c + d/x"n])"p/x"(m + 2), x], x, 1/x] /; FreeQl
{a, b, c, d}, x] && IntegerQ[p] && ILtQ[n, 0] && IntegerQ[m]

Rubi steps

- b
/ w dx = —Subst (/ z? sinh (a -+ bx2) dz, z, %)

A
_ cosh(a+ %) N Subst( [ cosh (a + bz?) dz, z, 1)

x

2bx 2
I
T 2bx 4b + 1
cosh (a + &) e—a\/Ferf(@) 6a\/7?erﬁ(4)

+

2bz 8b3/2 8b3/2

Mathematica [A]
time = 0.05, size = 74, normalized size = 0.99

~4vb cosh (a + %) + \/7?xErf<\/E> (cosh(a) — sinh(a)) + ﬁmErﬁ(@) (cosh(a) + sinh(a))
8v3/2x

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b/x"2]/x74,x]

[Out] (-4*Sqrt[bl*Cosh[a + b/x~2] + Sqrt[Pi]*x*Erf [Sqrt[b]/x]*(Cosh[a] - Sinh[a])
+ Sqrt[Pi]l*x*Erfi[Sqrt [b]/x]*(Cosh[a] + Sinh[a]))/(8*b~(3/2)*x)

Maple [A]
time = 0.35, size = 82, normalized size = 1.09

\ method \ result
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e_“\/’7T erf<\/l?> % e“\/’7? erf( v z_b >
risch -t o -~ T /=D

b (zb)%\/? erf(\/zg) (zb)%f erﬁ(\ég)

5 b 5
1,\/7? cosh(a)ﬁm \/?(lb)% = \/4?/(2)222_ Sb% - Sb%

T xb2 zb

meijerg | — 262

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b/x"2)/x"4,x,method=_RETURNVERBOSE)
[Out] -1/4xexp(-a)/b/x*exp(-b/x"2)+1/8*exp(-a)/b~(3/2)*Pi~(1/2)*erf (b~ (1/2)/x)-1/
4xexp(a)*exp(b/x~2) /x/b+1/8*exp(a) /bxPi~(1/2)/(-b)~(1/2)*erf ((-b)~(1/2) /%)

Maxima [A]
time = 0.30, size = 62, normalized size = 0.83

o

) _ sinh (a+ %)

AT (5, 4) | T~
323

6 (L) o (-2)

Verification of antiderivative is not currently implemented for this CAS.

o N

[In] integrate(sinh(a+b/x~2)/x"4,x, algorithm="maxima")

[Out] -1/6+*b*(e~(-a)*gamma(5/2, b/x~2)/(x"5*(b/x"2)~(5/2)) + e"axgamma(5/2,
2)/(x"5*(-b/x~2)~(5/2))) - 1/3*sinh(a + b/x"2)/x"3

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 251 vs.

2(55) = 110.
time = 0.40, size = 251, normalized size = 3.35

(4572) + peoh (+232) sn ) + (e (o) + in @)sin (532 )V (Y52 )—ﬁ(zmsh(a)msh(%")—msh(#)sm(m(mmh(

8 (b2 cosh (“Z2) + b2z sinh (22))

2beosh ( ;ﬂ)z v (, cosh (a) cosh

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x~2)/x"4,x, algorithm="fricas")

[Out] -1/8%(2xb*cosh((a*x~2 + b)/x"2)"2 + sqrt(pi)*(x*cosh(a)*cosh((a*x"2 + b)/x~

2) + x*xcosh((a*x"2 + b)/x"2)*sinh(a) + (x*cosh(a) + x*sinh(a))*sinh((a*x~2

+ b)/x72))*sqrt (-b) *xerf (sqrt (-b)/x) - sqrt(pi)*(x*cosh(a)*cosh((a*x~2 + b)/
x~2) - x*cosh((a*x~2 + b)/x"2)*sinh(a) + (x*cosh(a) - x*sinh(a))*sinh((a*x~
2 + b)/x"2))*sqrt(b)*erf (sqrt(b) /x) + 4*b*cosh((a*x”2 + b)/x"2)*sinh((a*x"2
+ b)/x72) + 2%b*sinh((a*x”2 + b)/x"2)72 + 2xb)/(b~2*x*cosh((a*x~2 + b)/x"2

) + b 2xx*sinh((a*xx~2 + b)/x"2))

-b/x~
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Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/sinh(a+m%)d
— T dx

4
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x**2)/x**4,x)
[Out] Integral(sinh(a + b/x**2)/x**4, x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x~2)/x"4,x, algorithm="giac")
[Out] integrate(sinh(a + b/x"2)/x"4, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/sinh(a+ ) p
2 x

o
Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b/x"2)/x"4,x)
[Out] int(sinh(a + b/x"2)/x"4, x)
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ﬁnh<a+~7

$>dx

3.50 |

Optimal. Leaf size=34

w5

cosh (a + z%) sinh (a + m%)
2bx2 2b2
[Out] -1/2*cosh(a+b/x"2)/b/x~2+1/2*sinh(a+b/x"2)/b"2

Rubi [A]
time = 0.02, antiderivative size = 34, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.250,

steps used = 3, number of rules used = 3, integrand size = 12,
Rules used = {5428, 3377, 2717}

sinh (a+ %) cosh (a+ %)
252  2ba?

Antiderivative was successfully verified.

[In] Int[Sinh[a + b/x"2]/x"5,x]

[Out] -1/2#Cosh[a + b/x"2]/(b*x~2) + Sinh[a + b/x"2]/(2%b~2)
Rule 2717

Int[sin[Pi/2 + (c_.) + (d_.)*(x_)], x_Symbol] :> Simp[Sin[c + dx*x]/d4, x] /;
FreeQ[{c, d}, x]

Rule 3377

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

Rule 5428

Int[(x.)~(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x)~(@)1)~(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int([x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x], x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 11 || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rubi steps
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inh (a + & 1 L
/sm(a—+x)dx = —<§Subst (/xsinh(a+b33) dz,z, ﬁ))

5
cosh (a4 %)  Subst([ cosh(a + bz) dz, z, ;)

- 2ba2 %
_ cosh (a+%) sinh(a+ %)
=TT oz 252

Mathematica [A]
time = 0.02, size = 34, normalized size = 1.00

—bcosh (a + %) + z*sinh (a + %)
20212

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b/x"2]/x75,x]
[Out] (-(b*Cosh[a + b/x"2]) + x~2*Sinh[a + b/x"2])/(2%b"2%x"2)

Maple [A]
time = 0.31, size = 55, normalized size = 1.62
method | result size
5 b) a:c2+b ( 2 b) _a22+b
cosh L)b cosh(%) bsinh(%)
cosh(a) (%jﬂ——sinh(%})) \/7? sinh(a) <_ L+ z2) =
meijerg | — T + 2\/7?1,2 VA 70

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b/x"2)/x"5,x,method=_RETURNVERBOSE)

[Out] -1/4%(-x"2+b)/b~2/x"2%exp((a*x~2+b)/x"2)-1/4*(x"2+b) /b~2/x"2*exp (- (a*x~2+Db)
/x72)

Maxima [C] Result contains higher order function than in optimal. Order 4 vs. order 3.
time = 0.30, size = 48, normalized size = 1.41

1, (eO0(3,4) (3, —4)) _sinh (a+ )
b3 b3 414

2 —

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(sinh(a+b/x~2)/x75,x, algorithm="maxima")
[Out] -1/8%b*(e~(-a)*gamma(3, b/x~2)/b~3 - e a*gamma(3, -b/x"2)/b~3) - 1/4*sinh(a
+ b/x"2)/x"4

Fricas [A]
time = 0.34, size = 40, normalized size = 1.18

x2 sinh (%) — bcosh (%)
2b%x2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x"2)/x~5,x, algorithm="fricas")
[Out] 1/2*(x"2*sinh((a*x"2 + b)/x"2) - bxcosh((a*x~2 + b)/x72))/(b"2*x"2)

Sympy [A]
time = 1.32, size = 37, normalized size = 1.09

b i b
_ coshzg)c;—iz— 12) n sinh (;;:— zb2> for b # 0

h .
— % otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x**2)/x**5,x)

[Out] Piecewise((-cosh(a + b/x**2)/(2*xbxx**2) + sinh(a + b/x**2)/(2*xb**2), Ne(b,
0)), (-sinh(a)/(4*x**4), True))

Giac [A]

time = 0.42, size = 43, normalized size = 1.26
((x% _1)e(er) £ (h 4 1)e<_wb2)>e(_“)
B 452

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x~2)/x~5,x, algorithm="giac")
[Out] -1/4*%((b/x"2 - 1)*e"(2%a + b/x72) + (b/x72 + 1)*e”(-b/x72))*e"(-a)/b"2

Mupad [B]
time = 0.41, size = 58, normalized size = 1.71

at+t (1 _ 2% —a—% (1 | a?
€ e <4b 162 e " = (15T 12

2 2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b/x"2)/x"5,x)
[Out] - (exp(a + b/x"2)*(1/(4*%b) - x~2/(4*%b~2)))/x"2 - (exp(- a - b/x"2)*(1/(4%Db)

+ x72/(4%b~2)))/x"2
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351 [ Sinh(;';f 2) 4o

Optimal. Leaf size=93

a Vb o Vb
cosh (a+ 3) 3e \/?Erf( - 3e*y/m Erfi{ ¥ 3sinh (a + &)
 2bg3 16b5/2 B 16b5/2 4b2g

[Out] -1/2*cosh(a+b/x"2)/b/x~3+3/4*sinh(a+b/x"2)/b~2/x+3/16*xerf (b~ (1/2) /x)*Pi~(1/
2) /v~ (5/2) /exp(a)-3/16*exp(a)*erfi(b~(1/2) /x)*Pi~(1/2)/b~(5/2)

Rubi [A]

time = 0.05, antiderivative size = 93, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.500,

steps used = 6, number of rules used = 6, integrand size = 12,
Rules used = {5454, 5432, 5433, 5406, 2235, 2236}

cape( VB o Vb
3V e Erf(:z: 3V eEnfi| +3sinh(a+gc—bz) cosh (a + )

16b5/2 16b5/2 4b%x 2bx3

Antiderivative was successfully verified.
[In] Int[Sinh[a + b/x"2]/x"6,x]

[Out] -1/2#Cosh[a + b/x~2]/(b*x~3) + (3*Sqrt[Pi]*Erf [Sqrt([bl/x])/(16%b~(5/2)+*E"a)
- (3*E"a*Sqrt [Pi]l*Erfi[Sqrt[b]l/x])/(16%b~(5/2)) + (3*Sinh[a + b/x"2])/(4*Db
“2%x)

Rule 2235

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pil*(Erfil(c + d*x)*Rt[b*Log[F], 2]11/(2*d*Rt[b*Log[F], 21)), x] /; FreeQ[{
F, a, b, ¢, d}, x] && PosQ[b]

Rule 2236

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pil*(Erf[(c + d*x)*Rt[(-b)*Logl[F], 2]]1/(2*d*Rt[(-b)*Logl[F], 2]1)), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rule 5406

Int[Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E~(c + d*x"n)
, x], x] - Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
[n, 1]

Rule 5432
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Int[((e_.)*(x_))"(m_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Simp[e~(
n - 1)*x(exx)"(m - n + 1)*(Cosh[c + d*x"n]/(d*n)), x] - Distle"n*((m - n + 1
)/(d*n)), Int[(e*x)~(m - n)*Cosh[c + d*x"n], x], x] /; FreeQ[{c, d, e}, x]
&% IGtQ[n, 0] && LtQ[O, n, m + 1]

Rule 5433

Int[Cosh[(c_.) + (d_.)*(x_)"(n_)]*((e_.)*(x_))"(m_.), x_Symbol] :> Simp[e~(
n - 1*(exx)"(m - n + 1)*(Sinh[c + d*x"n]/(d*n)), x] - Dist[e”n*((m - n + 1
)/(@*n)), Int[(e*x)"(m - n)*Sinh[c + d*x"n], x], x] /; FreeQ[{c, d, e}, x]
&& IGtQ[n, 0] && LtQ[O0, n, m + 1]

Rule 5454

Int[(x_)~"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)]1)"(p_.), x_Symbo
1] :> -Subst[Int[(a + b*Sinh[c + d/x"n])"p/x"(m + 2), x], x, 1/x] /; FreeQl
{a, b, c, d}, x] &% IntegerQ[p] &% ILtQ[n, 0] && IntegerQ[m]

Rubi steps

. b
[ b St [ (4 1) 1)

6
_cosh(a+ %)  3Subst([z?cosh(a+ bz?) dz,z, 1)

2bx3 2
__cosh (a+ %) 3sinh(a+ %) 3Subst([sinh(a+ bz?) dz,z, 1)
- 2bx3 42 - 4h2
_ cosh(a+2%)  3sinh(a+%)  SSubst (feo* do,a, L) 3Subst([f et d
T 852 - 852

—-a ﬁ a ﬁ

- cosh (a + &) 3e ﬁerf( - 3e*y/m erfi| ¥ 3sinh (a+ 2)
T 2bx3 1665/2 n 16b5/2 + 102z

Mathematica [A]
time = 0.09, size = 97, normalized size = 1.04

3V x3Erf<4) (cosh(a) — sinh(a)) — 3\/7?m3Erﬁ<4> (cosh(a) + sinh(a)) + 4Vb' (—2bcosh (a + %) + 3z?sinh (a + 5))
16657243

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b/x"2]/x76,x]
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[Out] (3*Sqrt[Pi]l#*x~3*Erf [Sqrt([b]l/x]*(Cosh[a] - Sinh[a]) - 3*Sqrt[Pi]*x~3*Erfi[Sq
rt[b]/x]*(Cosh[al] + Sinh[al) + 4*Sqrt[b]*(-2*b*Cosh[a + b/x"2] + 3*x~2xSinh

[a + b/x72]))/(16%b~(5/2)*x~3)

Maple [A]
time = 0.37, size = 117, normalized size = 1.26

method | result

b 36_0‘\/7? erf<\ég> b b 360‘\/_‘ erf<
e%ez? 3e%ea?

b
. -0 2 3e—% z2
risch -t = — + 5 — + —
4b 3 8b2x 16b3 4z3b 8b2x 16627/ —b

Vb Lini/2
f (ib) 2 ( 14b+21> f (ib) 2 (14b +21>e x% 2 f erf( o |
\/7T cosh(a)f F /T 283 112\/— ob3 321,5 + 32b

b3

meijerg | —

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b/x"2)/x"6,x,method=_RETURNVERBOSE)

[Out] -1/4xexp(-a)/b/x"3*exp(-b/x~2)-3/8*exp(-a)/b~2/x*exp(-b/x"2)+3/16*exp(-a)/b
~(5/2)*%Pi~(1/2)*erf (b~ (1/2) /x)-1/4*exp(a)*exp(b/x~2) /x~3/b+3/8*exp(a) /b~ 2xe
xp(b/x~2) /x-3/16%*exp(a) /b~2¥Pi~(1/2) /(-b) ~(1/2) *erf ((-b)~(1/2) /x)

Maxima [A]
time = 0.30, size = 62, normalized size = 0.67

1 e(_“)F(% %) e“l"(%, %) B sinh (a-l- m%)
3 5 x5

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x~2)/x76,x, algorithm="maxima")

[Out] -1/10%bx(e”(-a)*gamma(7/2, b/x~2)/(x"7*(b/x"2)~(7/2)) + e“axgamma(7/2,
~2)/(x"7*(-b/x72)"(7/2))) - 1/5*sinh(a + b/x72)/x"5

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 313 vs.

2(71) = 142.
time = 0.35, size = 313, normalized size = 3.37

-b/x

6?2 (3he* —26%) cosh (22:2)" 3 V7 (o cosh (o) cost (2222) + 23 coh (222) sinh o)+ o*cooh (a) + *sinh () sins (222 ) VF ext (ﬂ) ~ 3V (" cosh (a) cosh (2322) — o cosh (252 inh (@) + (s cosh a) — o”inih (@) snh (252) ) V5 ert (@) — 4(3ba® 217 cosh (2224) inh (2222) — 2(3b? 267 sinh (2222)" .4

16 (b2 cosh (*52) + bz sinh (252))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x”2)/x"6,x, algorithm="fricas")
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[Out] -1/16%(6%b*x~2 — 2% (3%b*x~2 - 2%b~2)*cosh((a*x"2 + b)/x72)"2 - 3*sqrt(pi)*(
x"3*cosh(a)*cosh((a*x~2 + b)/x"2) + x"3*cosh((a*x"2 + b)/x"2)*sinh(a) + (x~
3*%cosh(a) + x"3*sinh(a))*sinh((a*x"2 + b)/x"2))*sqrt(-b)*erf (sqrt(-b)/x) -
3xsqrt (pi) *(x~3*cosh(a)*cosh((a*x"2 + b)/x72) - x"3*cosh((a*x"2 + b)/x"2)*s
inh(a) + (x"3*cosh(a) - x"3*sinh(a))*sinh((a*x~2 + b)/x"2))*sqrt(b)*erf (sqr
t(b)/x) - 4%(3*b*x~2 - 2xb~2)*cosh((a*x"2 + b)/x"2)*sinh((a*x"2 + b)/x"2) -

2% (3xb*x~2 - 2*xb~2)*sinh((a*x"2 + b)/x72)72 + 4*xb~2)/(b~3*x"3*cosh((a*xx"2
+ b)/x72) + b~3*x"3*sinh((a*x”2 + b)/x"2))

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/sinh(a—i—x%)d
2y

26
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x**2)/x**6,x)
[Out] Integral(sinh(a + b/x**2)/x**6, x)
Giac [F|

time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(at+b/x"2)/x"6,x, algorithm="giac")
[Out] integrate(sinh(a + b/x"2)/x76, x)
Mupad [F]

time = 0.00, size = -1, normalized size = -0.01

/sinh(a—l— m%) p
— T dx

26
Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b/x"2)/x"6,x)
[Out] int(sinh(a + b/x"2)/x"6, x)
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sinh ( a+-
352 | 1) g

w7
Optimal. Leaf size=47

cosh (a+ %) cosh(a+ %) sinh(a+ %)
T 2t a2

[Out] -cosh(a+b/x"2)/b"3-1/2*cosh(a+b/x"2)/b/x"4+sinh(a+b/x"2)/b"2/x"2

Rubi [A]
time = 0.04, antiderivative size = 47, normalized size of antiderivative = 1.00, number of

number of rules __
integrand size 0.250,

steps used = 4, number of rules used = 3, integrand size = 12,
Rules used = {5428, 3377, 2718}

cosh (a+ %) sinh(a+ %) cosh(a+ %)
- b * b2x? B 2bxt

Antiderivative was successfully verified.

[In] Int[Sinh[a + b/x"2]/x"7,x]

[Out] -(Cosh[a + b/x"2]/b"3) - Cosh[a + b/x"2]/(2*¥b*x~4) + Sinh[a + b/x"2]/(b"2*x
~2)

Rule 2718

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

Rule 3377

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)*Co
sle + f*x], x], x] /; FreeQl{c, d, e, f}, x] && GtQ[m, O]

Rule 5428

Int[(x_)~"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x], x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rubi steps
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inh (a + % 1 L
/M—+vt)dx = — | =Subst /x2 sinh(a + bx) dz, z, —
x’ 2 z*

cosh (a+ %)  Subst([ zcosh(a + bz) dz,z, )

B 2bxt b

cosh(a+ %) sinh(a+ %) Subst([sinh(a+ bz)dz,z, %)
- 2bx4 b2x? B b?

cosh (a + x_b2) cosh (a + z—bQ) sinh (a + w_bz)
— = - ST 22

Mathematica [A]
time = 0.03, size = 44, normalized size = 0.94

—((6* + 2z*) cosh (a + %)) + 2bz?sinh (a + %)
26324

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b/x"2]/x77,x]
[Out] (-((b"2 + 2xx~4)*Cosh[a + b/x"2]) + 2*b*x~2*Sinh[a + b/x"2])/(2¥b~3%x"4)

Maple [A]
time = 0.25, size = 73, normalized size = 1.55
method | result siz
4 2 2 i;_b 4 2 2 _#
risch _L= _2x4l;,:£4)e = (el 2;1;4) —— 73
b2 +1) cosh(%) bsinh(%) ib cosh %) i(Ll’?[+3) sinh(%)
2\/7? cosh(a) (— 1 _+ (ﬁ( 2L = ) 2i\/7? sinh(a)( &=/ _ 2 z )
z2 z2
meijerg _ 2\/7? - 2\/F 24/ T . 2\/7?173 6\/7? 10‘

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b/x"2)/x"7,x,method=_RETURNVERBOSE)

[Out] -1/4%(2*x"4-2*%b*x~2+b"2) /b~3/x"4*exp ((a*x~2+b) /x"2) -1/4% (2*x"4+2%b*x"2+b"2)
/b~3/x"4*xexp (- (a*x~2+b) /x72)

Maxima [C] Result contains higher order function than in optimal. Order 4 vs. order 3.

time = 0.30, size = 47, normalized size = 1.00

L, e"9T(4,%) eT(4,—-5%)) sinh(a+)
1 b b T 6

12
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x~2)/x77,x, algorithm="maxima")

[Out] -1/12%bx(e”(-a)*gamma(4, b/x"2)/b"4 + e~a*xgamma(4, -b/x"2)/b"4) - 1/6%sinh(
a + b/x"2)/x76

Fricas [A]
time = 0.40, size = 50, normalized size = 1.06
2 bx? sinh (%) — (2z* + b?) cosh (‘“”;—f’)

2 b3zt

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x"2)/x~7,x, algorithm="fricas")

[Out] 1/2%(2*%b*x~2*sinh((a*x"2 + b)/x"2) - (2*x"4 + b~ 2)*cosh((a*xx"2 + b)/x"2))/(
b~3%*x"4)

Sympy [A]

time = 2.56, size = 51, normalized size = 1.09

. cosh <a+z%) sinh (a-l—z%) _ cosh (a-i—%)

222 242 53 forb # 0
- _
— % otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x**2)/x**7,x)

[Out] Piecewise((-cosh(a + b/x**2)/(2xbxx**4) + sinh(a + b/x**2)/(b*x*x2xx**x2) - co
sh(a + b/x**2)/b*x3, Ne(b, 0)), (-sinh(a)/(6*x**6), True))

Giac [F]

time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b/x~2)/x~7,x, algorithm="giac")
[Out] integrate(sinh(a + b/x72)/x77, x)

Mupad [B]
time = 0.44, size = 74, normalized size = 1.57
a+-4 22 24 —a—-2 - o4
e+z2<ﬁ—m+m) e z2<ﬁ+m+m)
B x4 B x4
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b/x"2)/x"7,x)

[Out] - (exp(a + b/x"2)*(1/(4*%b) - x~2/(2*b"2) + x~4/(2%xb~3)))/x"4 - (exp(- a - b
/x72)x(1/(4%b) + x72/(2¥b"2) + x74/(2%b"3)))/x"4
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3.53 [(ex)™sinb’ (a + 5) dz

Optimal. Leaf size=194

1+m 1+m
1osm gy bY 2, /1 Y 3 ./ b\ , . /1 b\ 3
1—63 e (—P> z(ex) 1"(2( 1—m), x2> 166 < x2) z(ex) 1"(2( 1 —m), x2)+166

[Out] 1/16%37(1/2+1/2*m)*exp(3*a)*(-b/x~2)~(1/2+1/2*m) *x* (e*x) "m*GAMMA (-1/2-1/2%*m
,—3%b/x~2)-3/16%exp(a) * (-b/x~2) ~(1/2+1/2*m) *x* (e*x) “m*GAMMA (-1/2-1/2*m,-b/x
~2)+3/16%(b/x72) " (1/2+1/2+*m) *x* (e*xx) "m*GAMMA (-1/2-1/2*m,b/x~2) /exp(a)-1/16%
37(1/2+1/2*m) *(b/x~2) = (1/2+1/2*m) *x* (e*x) “m*GAMMA (-1/2-1/2*m, 3*%b/x~2) /exp (3

*a)

Rubi [A]
time = 0.15, antiderivative size = 194, normalized size of antiderivative = 1.00, number of

number of rules _ ( 95
’ integrand size ’

steps used = 9, number of rules used = 4, integrand size = 16
Rules used = {5458, 5448, 5436, 2250}

mi1

m1 m

1 gugman (b ? 1o .8\ 3 . bY\* LI W Sy SR B Lo b1 supmn (b7 1 8
TR 1( zZ) (ex) Gamma<2( m—1), 12> 16”( 17> (ex) Gamma<2( m—1), IZ)Hae 1<12> (ex) Gamma(z( m D’ﬁ) e e( ) (e)"Gamma( 5(-m - 1), 3

Antiderivative was successfully verified.
[In] Int[(e*x) m*Sinh[a + b/x~2]"3,x]

[Out] (37((1 + m)/2)*E~(3%a)*(-(b/x72))~((1 + m)/2)*x*(e*x) m*Gamma[(-1 - m)/2, (
-3%b)/x"2])/16 - (3*E"ax(-(b/x"2))"((1 + m)/2)*x*(exx) m*Gamma[(-1 - m)/2,
-(b/x"2)1)/16 + (3*(b/x~2)"((1 + m)/2)*x*(e*xx) “m*Gamma[(-1 - m)/2, b/x"2])/
(16%E”a) - (3~((1 + m)/2)*(b/x~2)~((1 + m)/2)*x*(exx) "m*Gamma[(-1 - m)/2, (

3%b) /x72])/ (16*%E~(3*a))

Rule 2250

Int[(F_)~"((a_.) + (b_)*((c_.) + (d_.)*(x_))"(m ))*((e_.) + (f_.)*(x_)) " (m_
.), x_Symbol] :> Simp[(-F~a)*((e + f*x)~(m + 1)/(£f*n*((-b)*(c + d*x) n*xLogl
F1)"((m + 1)/n)))*Gamma[(m + 1)/n, (-b)*(c + d*x) n*Logl[Fl]l, x] /; FreeQ[{F
, a, b, c, d, e, f, m, n}, x] && EqQ[d*e - cxf, 0]

Rule 5436

Int[((e_.)*(x_))"(m_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2
, Int[(e*x) " m*E~(c + d*x"n), x], x] - Dist[1/2, Int[(e*x) m*E~(-c - d*x"n),
x], x] /; FreeQ[{c, d, e, m}, x] && IGtQ[n, O]

Rule 5448

Int[((e_.)*(x_)) " (m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*x(x_)"(n_)1)"(p_ ),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)"m, (a + b*Sinh[c + d*x"n])"p, x], x
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1 /; FreeQ[{a, b, ¢, d, e, m}, x] & IGtQ[p, 1] && IGtQ[n, O]
Rule 5458
Int[((e_.)*(x_)) " (m_)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_.),
x_Symbol] :> Dist[(-(e*x) m)*(x~(-1))"m, Subst[Int[(a + b*Sinh[c + d/x"n])~

p/x"(m + 2), x], x, 1/x], x] /; FreeQ[{a, b, c, d, e, m}, x] && IntegerQ[p]
&& ILtQ[n, O] && !'RationalQ[m]

Rubi steps

/(ex)m sinh® (a + %) dx = —

) (ex)m> Subst (/ 7> ™ sinh® (a + bz?) dz,z, i))
m 1
) (ex)m> Subst (/ (—Zw‘2_m sinh (a + bz?) + Zx_z_m sinh (3a
1
T

(ez)m) Subst (/ 2 ™sinh (3a + 3bx2) dz, z, %)) + }1 (3(
S

- é (ex)m> Subst (/ g3 g2 g, i) - %((i) (ex)m>
1 AN 1 3\ 3 b\

_ L olam 3, O m (1 _ VY Y e Y

= 163 e ( x2> z(ex) I‘(Q( 1 —m), m2) 166 ( m2) z(ex

Mathematica [B] Leaf count is larger than twice the leaf count of optimal. 1039 vs.
2(194) = 388.
time = 18.55, size = 1039, normalized size = 5.36

Antiderivative was successfully verified.

[In] Integrate[(e*x) “m*Sinh[a + b/x"2]"3,x]

[Out] ((e*x) m*Cosh[a]l 3% ((-3*(((-(b/x72))~((1 + m)/2)*x~(1 + m)*Gamma[(-1 - m)/2
, —(b/x"2)1)/2 - ((b/x~2)~((1 + m)/2)*x~ (1 + m)*Gamma[(-1 - m)/2, b/x~2])/2
))/8 + ((37((1 + m)/2)*(-(b/x72))~((1 + m)/2)*x~ (1 + m)*Gamma[(-1 - m)/2, (
-3xb)/x"2])/2 - (37((1 + m)/2)*(b/x"2)"((1 + m)/2)*x~ (1 + m)*Gamma[(-1 - m)
/2, (3*b)/x"2]1)/2)/8))/x"m + (3*x*(e*x) m*Cosh[a] “2*x(-4*Cosh[b/x"2] + 4%*Cos
h[(3%b)/x~2] - 37((1 + m)/2)*m*(-(b/x"2))~((1 + m)/2)*Gamma[(-1 - m)/2, (-3
*b) /x"2] + m*x(-(b/x"2))"((1 + m)/2)*Gamma[(-1 - m)/2, -(b/x"2)] + m*(b/x"2)
“((1 + m)/2)*Gamma[(-1 - m)/2, b/x"2] - 37((1 + m)/2)*m*(b/x"2)~((1 + m)/2)
xGamma [(-1 - m)/2, (3%b)/x"2] - 2x37((1 + m)/2)*(-(b/x72))~((1 + m)/2)*Gamm
al(1 - m)/2, (-3*b)/x"2] + 2x(-(b/x72))~((1 + m)/2)*Gamma[(1 - m)/2, -(b/x"
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2)] + 2x(b/x"2)"((1 + m)/2)*Gamma[(1 - m)/2, b/x"2] - 2*3°((1 + m)/2)*(b/x~
2)~((1 + m)/2)*Gamma[(1 - m)/2, (3*b)/x"2])*Sinh[a])/16 + ((exx) m*((3*(((-
(b/x72))"((1 + m)/2)*x~ (1 + m)*Gamma[(-1 - m)/2, -(b/x"2)])/2 + ((b/x~2)~((
1 +m/2)*x~(1 + m)*Gamma[(-1 - m)/2, b/x72])/2))/8 + ((3°((1 + m)/2)*(-(b/
x72))"((1 + m)/2)*x~ (1 + m)*Gamma[(-1 - m)/2, (-3%b)/x"2])/2 + (3°((1 + m)/
2)*x(b/x"2)"((1 + m)/2)*x~ (1 + m)*Gamma[(-1 - m)/2, (3%b)/x"2])/2)/8)*Sinh[a
173)/x"m + (3*x*(exx) m*Cosh[al*Sinh[a] “2*x(-(3"((1 + m)/2)*m*(-(b/x"2)) " ((1
+ m)/2)*Gamma [(-1 - m)/2, (-3%b)/x"2]) - m*x(-(b/x"2))~((1 + m)/2)*Gamma[(-
1 -m/2, -(b/x72)] + m*x(b/x"2)"((1 + m)/2)*Gamma[(-1 - m)/2, b/x~2] + 37((
1 + m)/2)*m*x(b/x"2)"((1 + m)/2)*Gamma[(-1 - m)/2, (3%b)/x"2] - 2*3°((1 + m)
/2)%(-(b/x~2))~((1 + m)/2)*Gamma[(1 - m)/2, (-3*b)/x"2] - 2%(-(b/x~2))~((1
+ m)/2)*Gamma[(1 - m)/2, -(b/x"2)] + 2x(b/x"2)"((1 + m)/2)*Gamma[(1 - m)/2,
b/x~2] + 2x3°((1 + m)/2)*(b/x~2)~((1 + m)/2)*Gamma[(1 - m)/2, (3*b)/x~2] +
4*Sinh[b/x~2] + 4xSinh[(3*b)/x~2]))/16

Maple [F]

time = 1.81, size = 0, normalized size = 0.00

/ (ez)™ <sinh3 <a + %)) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*sinh(a+b/x~2)~3,x)
[Out] int((e*x) m*sinh(a+b/x~2)"3,x)

Maxima [F]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*sinh(a+b/x~2)~3,x, algorithm="maxima")
[Out] integrate((x*e) m*sinh(a + b/x72)"3, x)

Fricas [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*sinh(a+b/x~2)"3,x, algorithm="fricas")

[Out] integral((x*e) m*sinh((a*x~2 + b)/x"2)"3, x)



Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ (ex)™ sinh? (a + %) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)#**m*sinh(a+b/x**2)**3,x)

[Out] Integral((e*x)**m*sinh(a + b/x**2)**3, x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) m*sinh(a+b/x~2)"3,x, algorithm="giac")
[Out] integrate((e*x) m*sinh(a + b/x"2)"3, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

b 3
/sinh(a+p) (ex)™ dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b/x"2) "3*(e*x) "m,x)

[Out] int(sinh(a + b/x"2) 3*(e*x) m, x)

242
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3.54 [(ex)™sinh® (a + 5) dz

Optimal. Leaf size=117

1+m

z(ex)™ 1, b\ 2 1 2b 1 —oaf D
e St A 22( 5+m) 2a _ Y mp( Z(—1 — = 22( 5+m) —2a | “
20 +m)+ e ( x2> z(ex) (2( m), x2>+ e "

1+m
2

x(em)ml"(%(—

[Out] -1/2%x*(e*x) "m/(1+m)+2~(-5/2+1/2*m)*exp(2*a)*(-b/x~2) ~(1/2+1/2*m) *x* (e*x) "m
*GAMMA (-1/2-1/2%m, -2*b/x"2)+2~(-5/2+1/2*m) * (b/x~2) ~ (1/2+1/2*m) *x* (e*x) "m*GA
MMA (-1/2-1/2*m,2xb/x"2) /exp(2*a)

Rubi [A]
time = 0.11, antiderivative size = 117, normalized size of antiderivative = 1.00, number of

number of rules __
' integrand size 0.250

steps used = 6, number of rules used = 4, integrand size = 16
Rules used = {5458, 5448, 5437, 2250}

)

m+1 m+1
2agm=s (b T . 2 “gagm=s (b ? m 1,020 z(ex)™
e“*2 m( = ) (ex) Gamma(2( m—1), p +e 27z p (ex)™Gamma 2( m—1), m+1)

2 1.2

Antiderivative was successfully verified.
[In] Int[(e*x) m*Sinh[a + b/x"2]"2,x]

[Out] -1/2*(x*x(exx)"m)/(1 + m) + 27((-5 + m)/2)*E~(2*a)*(-(b/x"2) )~ ((1 + m)/2)*xx*
(exx) "m*xGamma [(-1 - m)/2, (-2xb)/x"2] + (27((-5 + m)/2)*(b/x"2)~((1 + m)/2)
*x* (e*x) "m*Gamma [(-1 - m)/2, (2xb)/x"2])/E~(2*a)

Rule 2250

Int[(F_)~((a_.) + (b_)*((c_.) + (d_)*(x_)) " (n_))*((e_.) + (£_.)*(x_))"(m_
.), x_Symbol] :> Simp[(-F~a)*((e + f*x)~(m + 1)/(f*n*((-b)*(c + d*x) n*xLogl
FI)"((m + 1)/n)))*Gammal[(m + 1)/n, (-b)*(c + d*x) n*Log[Fl]], x] /; FreeQ[{F
, a, b, c,d, e, f, m, n}, x] && EqQ[d*e - cxf, 0]

Rule 5437

Int[Cosh[(c_.) + (d_.)*(x_)"(n_)]*((e_.)*(x_))"(m_.), x_Symbol] :> Dist[1/2
, Int[(e*x) " m*E~(c + d*x"n), x], x] + Dist[1/2, Int[(e*x) m*E~(-c - d*x"n),
x], x] /; FreeQ[{c, d, e, m}, x] && IGtQ[n, O]

Rule 5448

Int[((e_.)*(x_))"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)"m, (a + b*Sinh[c + d*x"n])"p, x], x
1 /; FreeQ[{a, b, c, d, e, m}, x] && IGtQ[p, 1] && IGtQ[n, O]

Rule 5458
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Int[((e_.)*(x_))~(m_)*x((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(m_)1)"(p_.),
x_Symbol] :> Dist[(-(e*x)"m)*(x~(-1))"m, Subst[Int[(a + b*Sinh[c + d/x"n])~
p/x"(m + 2), x1, x, 1/x]1, x] /; FreeQ[{a, b, c, d, e, m}, x] && IntegerQ[p]
&& ILtQ[n, O] && !'RationalQ[m]

Rubi steps

/ (ex)™ sinh’ (a + %) de = — ( ( (i): (ez‘)m> Subst ( / 22" sinh? (a + bz?) dz, =, %))
(((1) (ex)m> Subst ( / (—%ﬂ—m + %ﬂ—m cosh (2a + 2bx2)) dz,
é) " (em)m> Subst ( / 2~2"™ cosh (2a + 2ba?) dz,z, i)

1
R
() o)

14+m

m 2 1 2
= _M _|_ 2%(—5-1—771)620, <_£> x(ex)mr (5(_1 — m), _m_g> —|— 2%(_54'

Mathematica [A]
time = 0.57, size = 122, normalized size = 1.04

1+

T(3(~1—m), 2) (cosh(2a) — sinh(2a)) + 2" (1 + m) (—m%)Tm T(3(-1-m),—2) (cosh(2a) + sinh(Za)))
8(1+m)

1+m

z(ex)™ (—4 +25 1+ m) (&)

Antiderivative was successfully verified.

[In] Integrate[(e*x) “m#Sinh[a + b/x"2]"2,x]

[Out] (x*(exx)"m*(-4 + 2°((1 + m)/2)*(1 + m)*(b/x"2)"((1 + m)/2)*Gamma[(-1 - m)/2
(2%b) /x~2]*(Cosh[2*a] - Sinh[2*a]) + 2°((1 + m)/2)*(1 + m)*(-(b/x"2))"~((1
+ m)/2)*Gamma[(-1 - m)/2, (-2%b)/x"2]*(Cosh[2*a] + Sinh[2*a])))/(8%(1 + m)

)

Mabple [F]
time = 0.82, size = 0, normalized size = 0.00

/ (ez)™ <sinh2 (a + %)) iz

Verification of antiderivative is not currently implemented for this CAS.

y

[In] int((e*x) “m*sinh(a+b/x"2)"2,x)
[Out] int((e*x) m*sinh(a+b/x"2)"2,x)
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Maxima [F]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*sinh(a+b/x"2)"2,x, algorithm="maxima")
[Out] -1/2%(x*e)~(m + 1)*e~(-1)/(m + 1) + 1/4xintegrate(e”(m*log(x) + 2%a + m + 2
*b/x"2), x) + 1/4xintegrate(e”(m*log(x) - 2%a + m - 2%b/x"2), x)

Fricas [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate
Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) “m*sinh(a+b/x~2)"2,x, algorithm="fricas")
[Out] integral((x*e) m*sinh((a*x~2 + b)/x"2)"2, x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

b

m _s 2

/(ex) sinh (a-l— ;2) dz

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x)**m*sinh(a+b/x**2)**2,x)

[Out] Integral((e*x)**m*sinh(a + b/x**2)**2, x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m*sinh(a+b/x~2)"2,x, algorithm="giac")

[Out] integrate((exx) m*sinh(a + b/x"2)72, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

. b\*, m
/ sinh (a + ﬁ) (ex)™ dx
Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b/x"2) "2*(e*x) "m,x)
[Out] int(sinh(a + b/x"2) "2%(e*x) "m, x)
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3.55 [(ex)™sinh (a + %) dzx

Optimal. Leaf size=87

14+m 14+m
1,/ b\ 2 , (1 b\ 1 ,/b\ 2 , (1 b
() e (ger-mig) —jee(5) e (31 -m. )

[Out] 1/4*exp(a)*(-b/x~2)~(1/2+1/2%m) *x* (e*x) “m*GAMMA (-1/2-1/2*m,-b/x"2)-1/4*(b/x
~2)~(1/2+1/2*m) *x* (e*xx) "m*GAMMA (-1/2-1/2*m,b/x~2) /exp(a)

Rubi [A]
time = 0.06, antiderivative size = 87, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.214,

steps used = 4, number of rules used = 3, integrand size = 14
Rules used = {5458, 5436, 2250}

m+1 +1
1,/ b\ 1 b\ 1 ., (b\T . 1 b
—e x(—x2> (ex) Gamma(z(—m -1), _.732> — ¢ m<$2) (ex) Gamma<2( m—1), $2>
Antiderivative was successfully verified.

[In] Int[(e*x) “m*Sinh[a + b/x"2],x]

[Out] (E~a*x(-(b/x72))~((1 + m)/2)*x*(e*x) m*Gamma[(-1 - m)/2, -(b/x"2)]1)/4 - ((b/
x"2)"((1 + m)/2)*x*(e*x) "m*Gamma[(-1 - m)/2, b/x~2])/(4*E~a)

Rule 2250

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"(n_))*((e_.) + (£_.)*(x_)) " (m_
.), x_Symbol] :> Simp[(-F~a)*((e + f*x)~(m + 1)/(£f*n*((-b)*(c + d*x) n*xLogl
FI)"((m + 1)/n)))*Gammal[(m + 1)/n, (-b)*(c + d*x) “n*Logl[Fl], x] /; FreeQ[{F
,a, b, c,d, e, £, m, n}, x] && EqQ[d*e - c*f, 0]

Rule 5436

Int[((e_.)*(x_))"(m_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2
, Int[(e*x) " m*E~(c + d*x"n), x], x] - Dist[1/2, Int[(e*x) m*E~(-c - d*x"n),
x], x] /; FreeQl{c, d, e, m}, x] & IGtQ[n, O]

Rule 5458

Int[((e_.)*(x_))"(m_)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(m )1)~(p_.),
x_Symbol] :> Dist[(-(e*x)"m)*(x~(-1))"m, Subst[Int[(a + b*Sinh[c + d/x"n])~
p/x"(m + 2), x], x, 1/x], x] /; FreeQ[{a, b, c, d, e, m}, x] && IntegerQ[pl]
&& ILtQ[n, O] && !'RationalQ[m]

Rubi steps
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/ (ee)™ sinh (“ + % ) de = — <((%)m (ew)’”) Subst < / z72 "™ sinh (a + ba?) de, <, %))
((%)m (ex)m) Subst </ e e o, %) - %((%)m (ex)m) St
b

Ltm 2(ez)™T (%(_1 —m), _ﬂ) _ ie_a (_) = - (%(

xr2

,_.
ot

N

Mathematica [A]
time = 0.11, size = 84, normalized size = 0.97

1+m 1+m

Jalen)” (- ( b ) U (%(—1 —m), %) (cosh(a) — sinh(a)) + (-%) N r(%(q —m), —;Z) (cosh(a) + sinh(a)))

z?
Antiderivative was successfully verified.

[In] Integrate[(e*x) “m#Sinh[a + b/x"2],x]

[Out] (x*x(e*xx) m*(-((b/x~2)~((1 + m)/2)*Gamma[(-1 - m)/2, b/x"2]*(Cosh[a] - Sinh[
al)) + (-(b/x"2))"((1 + m)/2)*Gamma[(-1 - m)/2, -(b/x"2)]*(Cosh[a] + Sinh[a
1)))/4

Maple [C] Result contains higher order function than in optimal. Order 5 vs. order 4.
time = 0.45, size = 77, normalized size = 0.89

method | result size

],4”—24) sinh(a)

T

a3

(ew)mbhypergeom([i—%] , [g,%—%} ,b—4) cosh(a) (ex)"z hypergeom([—%—%] , [%,%—
(=14+m)z + 1+m

meijerg [

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*sinh(a+b/x~2),x,method=_RETURNVERBOSE)

[Out] (e*x) “m*b/(-1+m)/x*hypergeom([1/4-1/4*m], [3/2,5/4-1/4*m],1/4%b"2/x~4)*cosh(
a)+(exx) “m/ (1+m) *x*hypergeom( [-1/4-1/4*m] , [1/2,3/4-1/4*m] ,1/4%b"2/x"4)*sinh
(a)

Maxima [F]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m*sinh(a+b/x"2),x, algorithm="maxima")



[Out] integrate((x*e) m*sinh(a + b/x"2), x)

Fricas [F]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m*sinh(a+b/x"2),x, algorithm="fricas")

[Out] integral((x*e) m*sinh((a*x~2 + b)/x"2), x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ (ez)™ sinh (a + %) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m*sinh(a+b/x**2),x)

[Out] Integral((e*x)#**m*sinh(a + b/x**2), x)

Giac [F]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) m*sinh(a+b/x~2),x, algorithm="giac")
[Out] integrate((e*x) m*sinh(a + b/x"2), x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/sinh (a+ %) (ex)™dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b/x"2)*(e*x) m,x)
[Out] int(sinh(a + b/x"2)*(e*x) "m, x)

248



249

3.56 [(ex)™csch(a + %) dz

Optimal. Leaf size=26
—m m m b
z~™(ex)™Int | z™csch a+; T

[Out] (e*x) “m*Unintegrable(x"m*csch(a+b/x"2),x)/(x"m)

Rubi [A]
time = 0.02, antiderivative size = 0, normalized size of antiderivative = 0.00, number of

number of rules __
integrand size 0.000,

steps used = 0, number of rules used = 0, integrand size = 0,

Rules used = {}
m b
(ex)™csch( a + o dx

Verification is not applicable to the result.
[In] Int[(e*x) m*Cschl[a + b/x"2],x]
[Out] ((exx) “m*Defer[Int] [x"m*Cschl[a + b/x"2], x])/x"m

Rubi steps

/ (ez)™csch (a + %) dz = (z~™(ex)™) / ™ esch (a + %) dz

Mathematica [A]
time = 2.23, size = 0, normalized size = 0.00

/(ex)mcsch (a + %) dx

Verification is not applicable to the result.

[In] Integrate[(e*x) m*Cschl[a + b/x"2],x]
[Out] Integrate[(e*x) m*Csch[a + b/x72], x]

Maple [A]
time = 0.35, size = 0, normalized size = 0.00

/%dm



Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x)"m/sinh(a+b/x"2),x)
[Out] int((e*x) m/sinh(a+b/x"2),x)

Maxima [A]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) m/sinh(a+b/x~2),x, algorithm="maxima")
[Out] integrate((x*e) m/sinh(a + b/x72), x)

Fricas [A]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) m/sinh(a+b/x"2),x, algorithm="fricas")
[Out] integral((x*e) m/sinh((a*x~2 + b)/x"2), x)

Sympy [A]
time = 0.00, size = 0, normalized size = 0.00

/ ()" 4

sinh (a + z%)

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x)**m/sinh(a+b/x**2),x)

[Out] Integral((e*x)#**m/sinh(a + b/x**2), x)

Giac [A]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m/sinh(a+b/x"2),x, algorithm="giac")

[Out] integrate((e*x) m/sinh(a + b/x"2), x)
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Mupad [A]
time = 0.00, size = -1, normalized size = -0.04

/%dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x)"m/sinh(a + b/x"2),x)
[Out] int((e*x)"m/sinh(a + b/x"2), %)
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sinh<\/£17)

\/de

3.57 |

Optimal. Leaf size=8

2cosh (V')

[Out] 2*cosh(x~(1/2))

Rubi [A]
time = 0.01, antiderivative size = 8, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.167,

steps used = 2, number of rules used = 2, integrand size = 12,
Rules used = {5428, 2718}

2 cosh (\/a?)

Antiderivative was successfully verified.
[In] Int([Sinh[Sqrt[x]]/Sqrt[x],x]
[Out] 2*Cosh[Sqrt[x]]

Rule 2718

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

Rule 5428

Int[(x_)~(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)]1)"(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x], x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rubi steps

/ % dz = 2Subst ( / sinh(z) dz, z, ﬁ)
= 2cosh (')

Mathematica [A]
time = 0.00, size = 8, normalized size = 1.00

2 cosh (\/37)




Antiderivative was successfully verified.

[In] Integrate[Sinh[Sqrt[x]]/Sqrt[x],x]
[Out] 2*Cosh[Sqrt[x]]

Maple [A]
time = 0.10, size = 7, normalized size = (.88

method result size
derivativedivides | 2cosh (y/z") 7
default 2cosh (v/z") 7

meijerg /T (\/17? _ °°Sh\(/‘7§>) 19

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(x~(1/2))/x~(1/2),x,method=_RETURNVERBOSE)
[Out] 2*cosh(x~(1/2))

Maxima [A]

time = 0.26, size = 6, normalized size = 0.75

2 cosh (/z")

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(x~(1/2))/x~(1/2),x, algorithm="maxima")
[Out] 2*cosh(sqrt(x))

Fricas [A]
time = 0.35, size = 6, normalized size = 0.75

2 cosh (vz')

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(sinh(x~(1/2))/x~(1/2),x, algorithm="fricas")
[Out] 2*cosh(sqrt(x))

Sympy [A]
time = 0.09, size = 7, normalized size = 0.88

2 cosh (\/5)

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(sinh(x**(1/2))/x**(1/2),x)
[Out] 2*cosh(sqrt(x))

Giac [A]
time = 0.44, size = 11, normalized size = 1.38

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(x~(1/2))/x~(1/2),x, algorithm="giac")
[Out] e~ (-sqrt(x)) + e~sqrt(x)

Mupad [B]
time = 0.40, size = 6, normalized size = 0.75

2 cosh(v/z")

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(x~(1/2))/x~(1/2),x)
[Out] 2*cosh(x~(1/2))
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3.58 [ z*sinh (a + bz™) dz

Optimal. Leaf size=75

x3(—bx”)_3/nf(%,—bx") N e 2x3(bz™)” 3/"1"( bz")
2n 2n

[Out] -1/2%exp(a)*x~3*GAMMA(3/n,-b*x"n)/n/((-b*x"n)~(3/n))+1/2*x~3*GAMMA (3/n,b*x"
n)/exp(a)/n/((b*x"n)~(3/n))

Rubi [A]
time = 0.05, antiderivative size = 75, normalized size of antiderivative = 1.00, number of

number of rules _ 0.167,

steps used = 3, number of rules used = 2, integrand size = 12, = - =
integrand size

Rules used = {5468, 2250}

e~z3(bz") /" Gamma (2, bz") a3 (—bg") /" Gamma (2, —bz")

2n 2n

Antiderivative was successfully verified.
[In] Int[x"2*Sinh[a + b*x"n],x]

[Out] -1/2*x(E"a*x~3*Gamma[3/n, -(b*x"n)])/(n*x(-(b*x"n))~(3/n)) + (x"3*Gammal[3/n,
b*x~n] )/ (2*E"a*n* (b*x"n) ~(3/n))

Rule 2250

Int[(F_)~"((a_.) + (b_)*((c_.) + (d_.)*(x))"(@m ))*((e_.) + (f_.)*(x_))"(m_
.), x_Symbol] :> Simp[(-F~a)*((e + f*x)~(m + 1)/(f*n*((-b)*(c + d*x) n*xLogl
F1)~((m + 1)/n)))*Gamma[(m + 1)/n, (-b)*(c + d*x) n*Logl[F]l], x] /; FreeQ[{F
,a, b, c,d, e, f, m, n}, x] && EqQ[d*e - cxf, 0]

Rule 5468

Int[((e_.)*(x_))"(m_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2
, Int[(e*x) " m*E~(c + d*x"n), x], x] - Dist[1/2, Int[(e*x) m*E~(-c - d*x"n),
x], x] /; FreeQ[{c, d, e, m, n}, x]

Rubi steps

n 1 n
/ 2% sinh (a + bz™) ( e"“_b“ z? d:v) +5 / e 2 dy;

“x3 bx”)_S/nF(%,—bx”) e %x3(bz™)” 3/"F( bx)
2n + 2n

l\DIr—l
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Mathematica [A]
time = 0.07, size = 88, normalized size = 1.17

23 (—b2z2n) =" (—(—bz”)3/n I'(2,bz") (cosh(a) — sinh(a)) + (bz™)*/™ ['(2,—bz") (cosh(a) + sinh(a)))

B 2n

Antiderivative was successfully verified.

[In] Integrate[x~2*Sinh[a + b*x"n],x]

[Out] -1/2*(x~3*(-((-(b*x"n)) "~ (3/n)*Gamma [3/n, b*x"n]*(Cosh[a]l] - Sinh[a])) + (b*x
“n)~(3/n) *Gamma [3/n, -(b*x"n)]*(Cosh[a] + Sinh[a])))/(n*(-(b"2*x~(2*n)))~ (3

/n))

Maple [C] Result contains higher order function than in optimal. Order 5 vs. order 4.

time = 0.34, size = 77, normalized size = 1.03

method | result size
. z3 hypergeom([%],[%,1—!—%},’”221’2) sinh(a) x""’?‘bhypergeom([%—i-%],[%,%4—%],”22(’2
meijerg 3 + i3

) cosh(a)

7

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*sinh(a+b*x"n),x,method=_RETURNVERBOSE)
[Out] 1/3*x~3xhypergeom([3/2/n],[1/2,1+3/2/n],1/4*x~ (2*n)*b~2)*sinh(a)+1/(n+3)*x"
(n+3) *bxhypergeom([1/2+3/2/n], [3/2,3/2+3/2/n] ,1/4*x~ (2*n) *b~2) *cosh(a)

Maxima [A]
time = 0.08, size = 73, normalized size = 0.97

z3e=9T' (2, bz") B z3e’T (2, —bz")

2 (bx”)% n 2 (—bx")% n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*sinh(a+b*x"n),x, algorithm="maxima")
[Out] 1/2*%x"3*e~(-a)*gamma(3/n, b*x~n)/((b*x"n)~(3/n)*n) - 1/2*x"3%e”a*gamma(3/n,
-b*x"n)/((-b*x~n) ~(3/n) *n)

Fricas [F]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*sinh(a+b*x"n),x, algorithm="fricas")



[Out] integral(x~2*sinh(b*x"n + a), x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ x?sinh (a + bz™) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2*sinh(a+b*x**n),x)

[Out] Integral(x**2*sinh(a + b*x**n), x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(x~2*sinh(a+b*x"n),x, algorithm="giac")
[Out] integrate(x~2*sinh(b*x™n + a), x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/x2 sinh(a + bz") dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*sinh(a + b*x"n),x)

[Out] int(x"2*sinh(a + b*x"n), x)
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3.59 [ zsinh (a + bz™) dzx

Optimal. Leaf size=75

e"s?(=ba™) " T'(2, ~ba") e *a®(ba™) " T(2,ba")
m T 2n

[Out] -1/2%exp(a)*x~2*GAMMA(2/n,-b*x"n)/n/((-b*x"n) ~(2/n))+1/2*x~2*GAMMA (2/n,b*x"
n)/exp(a)/n/((b*x"n)~(2/n))

Rubi [A]
time = 0.03, antiderivative size = 75, normalized size of antiderivative = 1.00, number of

number of rules _ 0.200,

steps used = 3, number of rules used = 2, integrand size = 10, integrand size

Rules used = {5468, 2250}

e2z?(bz™) /" Gamma (2,ba")  e*a?(—bz™) Y/ Gamma (2, —bz")

n —

2n 2n

Antiderivative was successfully verified.
[In] Int[x*Sinh[a + b*x"n],x]

[Out] -1/2*x(E"a*x~2*Gamma[2/n, -(b*x"n)])/(n*x(-(b*x"n))~(2/n)) + (x"2*Gammal[2/n,
b*x~n] )/ (2*E"a*n* (b*x"n) ~(2/n))

Rule 2250

Int[(F_)"((a_.) + (b_)*((c_.) + (A_.)*(x))"(@m ))*((e_.) + (f_.)*(x_))"(m_
.), x_Symbol] :> Simp[(-F~a)*((e + f*x)~(m + 1)/(f*n*((-b)*(c + d*x) n*xLogl
F1)~((m + 1)/n)))*Gamma[(m + 1)/n, (-b)*(c + d*x) n*Logl[F]l], x] /; FreeQ[{F
, a, b, c,d, e, f, m, n}, x] && EqQ[d*e - cxf, 0]

Rule 5468
Int[((e_.)*(x_))~(m_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2

, Int[(e*x) " m*E~(c + d*x"n), x], x] - Dist[1/2, Int[(e*x) m*E~(-c - d*x"n),
x], x] /; FreeQl[{c, d, e, m, n}, x]

Rubi steps

/wsinh (a+bz") dz = —

e®s?(=ba™) /" (2, ~ba") e *a®(be™)*" T (2, ba")
B 2n * 2n
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Mathematica [A]
time = 0.06, size = 88, normalized size = 1.17

22 (—b2z2n) " (—(—bz”)2/n I'(2,bz") (cosh(a) — sinh(a)) + (bz™)*/™ ['(2,—bz") (cosh(a) + sinh(a)))

B 2n

Antiderivative was successfully verified.

[In] Integrate[x*Sinh[a + b*x"n],x]
[Out] -1/2*x(x"2*x(-((-(b*x"n)) "~ (2/n) *Gamma [2/n, b*x"n]*(Cosh[a]l] - Sinh[a])) + (b*x
“n)~(2/n) *Gamma [2/n, -(b*x"n)]*(Cosh[a] + Sinh[al)))/(n*x(-(b~2*x~(2*n))) (2

/n))
Maple [C] Result contains higher order function than in optimal. Order 5 vs. order 4.
time = 0.25, size = 69, normalized size = 0.92

size

method | result
x? hypergeom([%} , [%,1—}—%] , mzzbz ) sinh(a) n z"t2p hypergeom([%+%] , [%,%+%] , m22b2 ) cosh(a)
n+2

meijerg 5

69

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh(a+b*x"n),x,method=_RETURNVERBOSE)
[Out] 1/2*x~2xhypergeom([1/n],[1/2,1+1/n],1/4*x~(2*n)*b~2)*sinh(a)+1/(n+2)*x~ (n+2
) *b*hypergeom([1/2+1/n], [3/2,3/2+1/n] ,1/4*x”~ (2*n) *b~2) *cosh(a)

Maxima [A]
time = 0.08, size = 73, normalized size = 0.97

72e=9T' (2, bz") B z?e’T' (2, —bz")

2 (bx”)% n 2 (—bx")% n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(a+b*x"n),x, algorithm="maxima")
[Out] 1/2*%x"2xe~(-a)*gamma(2/n, b*x~n)/((b*x"n)~(2/n)*n) - 1/2*x"2*e”a*gamma(2/n,
-b*x~n)/((-b*x~n) ~(2/n) *n)

Fricas [F]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(a+b*x"n),x, algorithm="fricas")



[Out] integral(x*sinh(b*x"n + a), x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/:c sinh (a + bz") dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(a+b*x**n),x)

[Out] Integral(x*sinh(a + b*x**n), x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(x*sinh(a+b*x"n),x, algorithm="giac")

[Out] integrate(x*sinh(b*x"n + a), x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/xsinh(a +bz") dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh(a + b*x"n),x)

[Out] int(x*sinh(a + b*x"n), x)
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3.60 [ sinh (a + bz™) dx

Optimal. Leaf size=67

e*z(—bz") /" T (L, —bam) N e~ (ba™) /" T(L, bzm)
2n 2n

[Out] -1/2*exp(a)*x*GAMMA(1/n,-b*x"n)/n/((-b*x"n)~(1/n))+1/2*x*GAMMA(1/n,b*x"n) /e
xp(a)/n/ ((b*xx"n)~(1/n))

Rubi [A]
time = 0.01, antiderivative size = 67, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.250,

steps used = 3, number of rules used = 2, integrand size = 8,
Rules used = {5414, 2239}

e~oz(ba™) /" Gamma(L,bz")  e*z(—bz™) /" Gamma(L, —bz")

n —

2n 2n

Antiderivative was successfully verified.
[In] Int[Sinh[a + b*x"n],x]

[Out] -1/2*(E"a*x*Gamma[n~(-1), -(b*x"n)])/(a*x(-(b*x"n)) n~(-1)) + (x*Gamma[n~(-1
), b*x"n])/(2*E"a*n*(b*x"n) "n~(-1))

Rule 2239

Int[(F_)"((a_.) + (b_.)*((c_.) + (@_.)*(x_))"(n))), x_Symbol]l :> Simp[(-F~a
)*(c + d*x)*(Gamma[1/n, (-b)*(c + d*x) n*Log[F]]/(d*n*((-b)*(c + d*x) n*Log
[F1)~(1/n))), x] /; FreeQ[{F, a, b, c, d, n}, x] && !IntegerQ[2/n]

Rule 5414
Int[Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E~(c + d*x"n)

, x], x] - Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQl[{c, d, n}, x]

Rubi steps

/sinh (a + bz“) dr = — (% / e—a—bz" da:) + % /ea—i-bz" da

eaz(—bz™) /" T (£, —bz") N e~z (bz™) /" T (£,bz")
2n 2n
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Mathematica [A]
time = 0.06, size = 79, normalized size = 1.18

(—b2g2m) /" (m(—bx")% I'(%,bz") (cosh(a) — sinh(a)) — (bz™) I'(%, —bz™) (cosh(a) + sinh(a)))
2n

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*x"n],x]

[Out] (x*(-(b*x"n)) n~(-1)*Gamma[n~(-1), b*x"n]*(Cosh[a]l] - Sinh[a]) - x*(b*x"n) n
“(-1)*Gamma [n~(-1), -(b*x"n)]*(Cosh[a]l + Sinh[a]))/(2*n*x(-(b~2*x~(2%n))) n~

(-1))

Maple [C] Result contains higher order function than in optimal. Order 5 vs. order 4.

time = 0.23, size = 74, normalized size = 1.10

method | result size

2272 xl"'”bhypergeom([%—l—ﬁ],[%,%+ﬁ},m 1 )cosh(a)

meijerg | z hypergeom ([%} e 1+ 5], 5 ) sinh (a) + i 74

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b*x"n),x,method=_ RETURNVERBOSE)

[Out] x*hypergeom([1/2/n],[1/2,1+1/2/n],1/4%x~(2*n)*b~2)*sinh(a)+1/(1+n)*x~ (1+n)*
bxhypergeom([1/2+1/2/n], [3/2,3/2+1/2/n] ,1/4*x~ (2*n)*b~2)*cosh(a)

Maxima [A]
time = 0.07, size = 61, normalized size = 0.91

e (L, ba™)  zeT(L, —ba")
9 (bxn)(%) n 2 (—bzn) %) n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x~n),x, algorithm="maxima")

[Out] 1/2%x*e”(-a)*gamma(l/n, b*x~n)/((b*x"n)~(1/n)*n) - 1/2xx*e”a*gamma(l/n, -b*
x"n)/((-b*x"n) ~(1/n)*n)

Fricas [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x~n),x, algorithm="fricas")



[Out] integral(sinh(b*x"n + a), x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ sinh (a + bz") dz

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x**n),x)

[Out] Integral(sinh(a + b*x**n), x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x~n),x, algorithm="giac")
[Out] integrate(sinh(b*x”n + a), x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/Sinh(a +bz") dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x"n),x)

[Out] int(sinh(a + b*x"n), x)
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3.61 f sinh(a+bz"™) dr

X

Optimal. Leaf size=25

Chi(bz™) sinh(a) 4 cosh(a)Shi(bz™)
n n

[Out] cosh(a)*Shi(b*x~n)/n+Chi(b*x"n)*sinh(a)/n

Rubi [A]
time = 0.03, antiderivative size = 25, normalized size of antiderivative = 1.00, number of

number of rules _ ( 95
integrand size ’

steps used = 3, number of rules used = 3, integrand size = 12,
Rules used = {5426, 5425, 5424}

sinh(a)Chi(bz™) + cosh(a)Shi(bz™)

n n

Antiderivative was successfully verified.

[In] Int[Sinh[a + b*x"n]/x,x]

[Out] (CoshIntegral [b*x"n]*Sinh[a])/n + (Cosh[a]*SinhIntegral[b*x"n])/n
Rule 5424

Int[Sinh[(d_.)*(x_)~(n_)]1/(x_), x_Symbol] :> Simp[SinhIntegral[d*x"n]/n, x]
/; FreeQ[{d, n}, x]

Rule 5425

Int[Cosh[(d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Simp[CoshIntegral[d*x"n]/n, x]
/; FreeQ[{d, n}, x]

Rule 5426

Int[Sinh[(c_) + (d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Dist[Sinh[c], Int[Cosh[
d*x~nl]/x, x], x] + Dist[Cosh[c], Int[Sinh[d*x~nl/x, x], x] /; FreeQ[{c, d,
n}, x]

Rubi steps

/ sinh (a + bz™) 4z = cosh(a) / sinh a(cba: ) dz -+ sinh(a) / cosh (bz™) i

T T
_ Chi(bz™) sinh(a) 4 cosh(a)Shi(bz™)
n n
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Mathematica [A]
time = 0.02, size = 23, normalized size = 0.92

Chi(bz™) sinh(a) + cosh(a)Shi(bz™)
n

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*x"n]/x,x]
[Out] (CoshIntegral [b*x"n]*Sinh[a] + Cosh[a]*SinhIntegral [b*x™n])/n

Maple [A]
time = 0.78, size = 33, normalized size = 1.32

method | result Siz

e~ *explntegral(1,bz™)  e®explntegral(1,—bz") 33
2n 2n

risch

/ﬂ_ < 2 hyperbolicCosinelntegral (bz™)—2In(bz™) —2v + 2v+2n In(x)+2 In(3db) ) sinh(a)

. ™ ™ h(a) h; bolicSinelnt 1(bx™
meijerg VvV - VvV + cosh(a) hyper 01:1 inelntegral(bz™) 68

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b*x"n)/x,x,method=_RETURNVERBOSE)
[Out] 1/2/n*exp(-a)*Ei(1,b*x"n)-1/2/n*exp(a)*Ei(1,-b*x"n)
Maxima [A]

time = 0.31, size = 30, normalized size = 1.20

Ei(—bz")e~®  Ei(ba") e
+
2n 2n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x~n)/x,x, algorithm="maxima")
[Out] -1/2#Ei(-b*x"n)*e~(-a)/n + 1/2*Ei(b*x"n)*e~a/n

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 55 vs.
2(25) = 50.
time = 0.48, size = 55, normalized size = 2.20

(cosh (a) + sinh (a))Ei(bcosh (nlog (z)) + bsinh (nlog (z))) — (cosh (a) — sinh (a))Ei(—bcosh (nlog (z)) — bsinh (nlog (z)))
2n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x"n)/x,x, algorithm="fricas")
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[Out] 1/2*%((cosh(a) + sinh(a))=*Ei(b*cosh(n*log(x)) + b*sinh(n*log(x))) - (cosh(a)
- sinh(a))*Ei(-b*cosh(n*log(x)) - b*sinh(n*log(x))))/n

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ sinh (a + bz™) dx

T

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x**n)/x,x)

[Out] Integral(sinh(a + b*x**n)/x, x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x~n)/x,x, algorithm="giac")
[Out] integrate(sinh(b*x"n + a)/x, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.04

/ sinh(a + bz™) i

x
Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x"n)/x,x)

[Out] int(sinh(a + b*x"n)/x, x)
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3.62 f sinh(a+bz"™) dr

x2
Optimal. Leaf size=71

e?(—bz™)n T'(—1, —ba) P G )7 T'(—L, bam)
2nx 2nx

[Out] -1/2%exp(a)*(-b*x"n)~(1/n)*GAMMA(-1/n,-b*x"n)/n/x+1/2*(b*x"n)~(1/n)*GAMMA (-

1/n,b*x"n)/exp(a)/n/x

Rubi [A]
time = 0.05, antiderivative size = 71, normalized size of antiderivative = 1.00, number of

number of rules — 0.167,
integrand size

steps used = 3, number of rules used = 2, integrand size = 12,
Rules used = {5468, 2250}

e ® (bz‘")% Gamma (—2, bz™) e“(—bm")% Gamma (—1, —bz")

2nx 2nx

Antiderivative was successfully verified.

[In] Int[Sinh[a + b*x"n]/x"2,x]

[Out] -1/2*x(E"a*(-(b*x"n)) n~(-1)*Gamma[-n~(-1), -(b*x"n)])/(n*x) + ((b*x"n)"n~

1)*Gamma[-n~(-1), b*x"n])/(2*E"a*n*x)
Rule 2250

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_)*(x_))"(m_))*((e_.) + (f_.)*(x_)) " (m_
.), x_Symbol] :> Simp[(-F~a)*((e + f*x)~(m + 1)/(f*n*((-b)*(c + d*x) n*xLogl
F1)"((m + 1)/n)))*Gamma[(m + 1)/n, (-b)*(c + d*x) n*Log[Fl], x] /; FreeQ[{F
, a, b, c,d, e, f, m, n}, x] && EqQ[d*e - cxf, 0]

Rule 5468

Int[((e_.)*(x_))"(m_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2
, Int[(e*x) " m*E~(c + d*x"n), x], x] - Dist[1/2, Int[(e*x) m*E~(-c - d*x"n),
x], x] /; FreeQ[{c, d, e, m, n}, x]

Rubi steps

/ sinh (a + bz") 1 e-a~be" +1 / g +oe" p
x2 2 x2 2 x2 v

e?(=bz")" (=1, —bg")  e~*(ba")" T'(—1, ba")
_|_
2nzx 2nx

(_



268

Mathematica [A]
time = 0.05, size = 68, normalized size = 0.96

(bx")% 1"(—%, bm“) (cosh(a) — sinh(a)) — (—bx")% 1"(—%, —bx“) (cosh(a) + sinh(a))
2nx

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*x"n]/x"2,x]

[Out] ((b*x"n) "n~(-1)*Gamma[-n~(-1), b*x"n]*(Cosh[a] - Sinh[a]) - (-(b*x"n)) " n~(-
1)*Gamma[-n~(-1), -(b*x"n)]*(Cosh[a] + Sinh[a]))/(2*n*x)

Maple [C] Result contains higher order function than in optimal. Order 5 vs. order 4.

time = 0.30, size = 77, normalized size = 1.08

size

method | result
1 117733 _ 17 22"p2

2n,2
hypergeom([—%],[%,l—i},m Z” )sinh(a) x_1+"bhypergeom([§—%],[2,5 Qn], 1
+ —14+n

meijerg | — =

) cosh(a)

7

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b*x"n)/x~2,x,method=_RETURNVERBOSE)

[Out] -1/x*hypergeom([-1/2/n],[1/2,1-1/2/n],1/4%x~(2%n)*b~2)*sinh(a)+1/(-1+n)*x"~(
-1+n) *b*hypergeom([1/2-1/2/n], [3/2,3/2-1/2/n] ,1/4*x~ (2*n) *b~2) *cosh(a)

Maxima [A]
time = 0.08, size = 65, normalized size = 0.92

(bz™) ) eI (-1 bz")  (—ba") ) eT' (-1, —bz")
a 2nx

2nx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x~n)/x~2,x, algorithm="maxima")
[Out] 1/2*%(b*x"n)~(1/n)*e~(-a)*gamma(-1/n, b*x"n)/(n*x) - 1/2%(-b*x"n)~(1/n)*e”ax

gamma (-1/n, -b*x"n)/(n*x)

Fricas [F]
time = 0.00, size = 0, normalized size = 0.00

could not integrate
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x~n)/x~2,x, algorithm="fricas")

[Out] integral(sinh(b*x"n + a)/x"2, x)
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Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/smh(a:—bx )d:c
T

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x**n)/x**2,x)

[Out] Integral(sinh(a + b*x**n)/x**2, x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x™n)/x~2,x, algorithm="giac")
[Out] integrate(sinh(b*x"™n + a)/x"~2, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/ sinh(a + bz™) i

2
Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x"n)/x"2,x)
[Out] int(sinh(a + b*x"n)/x"2, x)
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3.63 f sinh(a+bz"™) dr

x3
Optimal. Leaf size=75

e?(=bz™)?" T (-2, —ba™) e‘“(bx")wn I'(—2,bz")
2nx? + 2nx?

[Out] -1/2%exp(a)*(-b*x"n)~(2/n)*GAMMA(-2/n,-b*x"n)/n/x"2+1/2*(b*x"n) ~ (2/n) *GAMMA
(-2/n,b*x"n) /exp(a) /n/x"2

Rubi [A]

time = 0.04, antiderivative size = 75, normalized size of antiderivative = 1.00, number of

number of rules __
integrand size 0.167,

steps used = 3, number of rules used = 2, integrand size = 12,
Rules used = {5468, 2250}

e~ (bz™)*/" Gamma (—2, bz") e?(—bz™)*" Gamma (—2, —bz")

2nz? 2nz?

Antiderivative was successfully verified.
[In] Int[Sinh[a + b*x"n]/x"3,x]

[Out] -1/2*x(E"a*x(-(b*x"n)) " (2/n)*Gamma[-2/n, -(b*x"n)])/(n*x"2) + ((b*x"n)~(2/n)*
Gamma[-2/n, b*x"n])/(2*E~a*n*x~2)

Rule 2250

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"(n_))*((e_.) + (£_.)*(x_)) " (m_
.), x_Symbol] :> Simp[(-F~a)*((e + f*x)~(m + 1)/(f*n*((-b)*(c + d*x) n*Logl
F1)~((m + 1)/n)))*Gamma[(m + 1)/n, (-b)*(c + d*x) n*Logl[Fl], x] /; FreeQ[{F
, a, b, c,d, e, f, m, n}, x] && EqQ[d*e - cxf, 0]

Rule 5468

Int[((e_.)*(x_))"(m_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2
, Int[(e*x) " m*E~(c + d*x"n), x], x] - Dist[1/2, Int[(e*x) m*E~(-c - d*x"n),
x], x] /; FreeQ[{c, d, e, m, n}, x]

Rubi steps
sinh (a + bz™) 1 [ e obe" 1 [ eathe”
[T = (5 [ an) g [

e“(—bx")Q/n r (—%, —bx") e_“(bx“)z/n 1"(—%, bx")
B 2nx? + 2nx?
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Mathematica [A]
time = 0.06, size = 72, normalized size = 0.96

(bx”)2/n F(—%, bz") (cosh(a) — sinh(a)) — (—bx")2/n I‘(—%, —bx") (cosh(a) + sinh(a))

2nz?

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*x"n]/x"3,x]
[Out] ((b*x"n)~(2/n)*Gamma[-2/n, b*x"n]*(Cosh[a] - Sinh[a]) - (-(b*x"n)) " (2/n)*Ga
mma[-2/n, -(b*x"n)]*(Cosh[a] + Sinh[a]))/(2*n*x~2)

Maple [C] Result contains higher order function than in optimal. Order 5 vs. order 4.
time = 0.21, size = 77, normalized size = 1.03

method | result size

hypergeom( [—%] s [%,1—%] ,@) sinh(a) z_2+"bhypergeom([%—%} R [%,%—%] ,22Zb2 ) cosh(a)

meijerg | — 507 + —24n

(s

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b*x"n)/x"3,x,method=_RETURNVERBOSE)
[Out] -1/2/x"2%hypergeom([-1/n],[1/2,1-1/n],1/4%x™ (2*n)*b~2)*sinh(a)+1/(-2+n)*x"(
-2+n) *bxhypergeom([1/2-1/n], [3/2,3/2-1/n] ,1/4*x™ (2*n) *b~2) *cosh (a)

Maxima [A]
time = 0.09, size = 69, normalized size = 0.92

(bx")% eI (-2 bz") B (—bx”)% e'T' (-2, —bz")
2 n? 2 na?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x~n)/x~3,x, algorithm="maxima")
[Out] 1/2%(b*x"n)~(2/n)*e~(-a)*gamma(-2/n, b*x"n)/(n*x~2) - 1/2%(-b*x"n)~(2/n)*e”
axgamma (-2/n, -b*x"n)/(n*x"2)

Fricas [F]
time = 0.00, size = 0, normalized size = 0.00

could not integrate
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x~n)/x~3,x, algorithm="fricas")

[Out] integral(sinh(b*x"n + a)/x"3, x)
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Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/smh(a:—bx )d:c
T

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x**n)/x**3,x)

[Out] Integral(sinh(a + b*x**n)/x**3, x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x™n)/x~3,x, algorithm="giac")
[Out] integrate(sinh(b*x™n + a)/x"3, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/ sinh(a + bz™) i

3
Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x"n)/x"3,x)
[Out] int(sinh(a + b*x"n)/x"3, x)
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3.64 [ z?sinh® (a + bz™) dx
Optimal. Leaf size=99

® 27 netrd(<be") YT (3, —2ba") 272 ne 2w (ba™) " T (3, 26a")

6 n n

[Out] -1/6%x"3-2"(-2-3/n)*exp(2*a)*x~3*GAMMA (3/n,-2*b*x"n) /n/ ((-b*x"n) ~(3/n) ) -27(
-2-3/n) *x~3*GAMMA (3/n,2*b*x"n) /exp(2*a) /n/ ((b*x"n) ~(3/n))

Rubi [A]
time = 0.09, antiderivative size = 99, normalized size of antiderivative = 1.00, number of

number of rules _ ;914
integrand size ’

steps used = 5, number of rules used = 3, integrand size = 14,
Rules used = {5470, 5469, 2250}

€227 2 203 (—ba™) /" Gamma (3, —2bz") e 2027w 23 (bz™) Y/ Gamma (2, 2bz") 23

T
n n 6

Antiderivative was successfully verified.
[In] Int[x"2*Sinh[a + b*x"n]"~2,x]

[Out] -1/6%x"3 - (27 (-2 - 3/n)*E~(2*a)*x~3*Gamma [3/n, -2*b*x"n])/(n*x(-(b*x"n)) (3
/n)) - (27(-2 - 3/n)*x"3*%Gamma[3/n, 2*b*x"n])/(E~(2*a)*n*(b*x"n)~(3/n))
Rule 2250

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"(n_))*((e_.) + (f_.)*(x_)) " (m_
.), x_Symbol] :> Simp[(-F~a)*((e + f*x)~(m + 1)/(f*n*((-b)*(c + d*x) n*xLogl
F1)"((m + 1)/n)))*Gamma[(m + 1)/n, (-b)*(c + d*x) n*Log[Fl], x] /; FreeQ[{F
, a, b, c,d, e, £, m, n}, x] & EqQ[d*e - c*f, 0]

Rule 5469

Int[Cosh[(c_.) + (d_.)*(x_)"(n_)I*((e_.)*(x_))"(m_.), x_Symbol] :> Dist[1/2
, Int[(e*x) ™ m*E~(c + d*x"n), x], x] + Dist[1/2, Int[(e*x) m*E~(-c - d*x"n),
x], x] /; FreeQ[{c, d, e, m, n}, x]

Rule 5470

Int[((e_.)*(x_))"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)"m, (a + b*Sinh[c + d*x"n])"p, x], x
1 /; FreeQ[{a, b, c, 4, e, m, n}, x] && IGtQ[p, O]

Rubi steps
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1
/z sinh? (a + bz") d =/ —% —|-§ % cosh (2a + 2bz™ )) dx
3
= —% %/ cosh (2a + 2bz™) dx
— _%3 }1/ —2a— 2ba:"x d$+i/€2a+2bwn$2 dr
@ et (—be) U T(E, —2be) 27 me 2 (ba) Y T (2, 200")
T 6 n n

Mathematica [A]
time = 1.09, size = 89, normalized size = 0.90

z3 (Qn + 3 871/ng2a(—pgn) /" I'(3,—2bz") +3 8=1/ne=2a(pgm)~3/m INES 2bx”)>
12n

Antiderivative was successfully verified.

[In] Integrate[x~2*Sinh[a + b*x"n]~2,x]

[Out] -1/12%(x"3*(2*n + (3*E~(2#*a)*Gamma[3/n, -2*b*x"n])/(8 n~(-1)*(-(b*x"n))~(3/
n)) + (3*Gamma[3/n, 2*b*x"n])/(8°n~(-1)*E~(2*a)*(b*x"n) " (3/n))))/n

Maple [F]
time = 1.65, size = 0, normalized size = 0.00

/x2 (sinh® (a + bz™)) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~2*sinh(a+b*x"n)"2,x)
[Out] int(x"2*sinh(a+b*x"n)"2,x)
Maxima [A]

time = 0.09, size = 82, normalized size = 0.83

1, x3e(_2“)I‘(%, 2bz™) x3e(2“)1"(%, —2bz™)
_—— x —_— —_—
6 4 (2 bx”)% n 4 (-2 bx”)% n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*sinh(a+b*x"n)~2,x, algorithm="maxima")
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[Out] -1/6%x"3 - 1/4%x"3%e”(-2%a)*gamma(3/n, 2*b*x~n)/((2*b*x"n) (3/n)*n) - 1/4x*x
~3xe”(2xa) *gamma (3/n, -2*b*x"n)/((-2*b*x"n)~(3/n)*n)

Fricas [F]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(x~2*sinh(a+b*x"n)~2,x, algorithm="fricas")
[Out] integral(x~2#sinh(b*x"n + a)~2, x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ z* sinh? (a + bz™) dz

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(x**2*sinh(a+b*x**n)**2,x)
[Out] Integral(x**2*sinh(a + b*x**n)**2, x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*sinh(a+b*x"n)~2,x, algorithm="giac")
[Out] integrate(x~2*sinh(b*x"n + a)~2, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/ 22 sinh(a + bz")* dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*sinh(a + b*x"n)"2,x)

[Out] int(x"2*sinh(a + b*x"n)~2, x)
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3.65 [ zsinh?(a + b2") dz

Optimal. Leaf size=99

22 47netr?(<be") PMT(2, —2ba") 47 wew(ba™)*"T(2, 20a")

4 n n

[Out] -1/4%x"2-4"(-1-1/n)*exp(2*a)*x~2*xGAMMA (2/n,-2*b*x"n) /n/ ((-b*x"n) ~(2/n))-4"(
-1-1/n)*x~2*GAMMA (2/n,2*b*x"n) /exp(2*a) /n/ ((b*x"n) ~(2/n))

Rubi [A]
time = 0.07, antiderivative size = 99, normalized size of antiderivative = 1.00, number of

number of rules _ (95
’ integrand size ’

steps used = 5, number of rules used = 3, integrand size = 12
Rules used = {5470, 5469, 2250}

24~ Lg% (—ba™) "¥/" Gamma (2, —2bz") e 224w 1z2(bz™)"*/" Gammal(2, 2bz™)

n

72
n n 4
Antiderivative was successfully verified.

[In] Int[x*Sinh[a + b*x"n]~2,x]

[Out] -1/4*x"2 - (4" (-1 - n~(-1))*E~(2*a)*x"2*Gamma[2/n, -2*b*x"n])/(n*(-(b*x"n))
~(2/n)) - (47(-1 - n~(-1))*x"2*Gamma [2/n, 2*b*x"n])/(E~(2*a)*n*(b*x"n) " (2/n
))

Rule 2250

Int[(F_)~"((a_.) + (b_)*((c_.) + (d_.)*(x))"(m ))*((e_.) + (f_.)*(x_))"(m_
.), x_Symbol] :> Simp[(-F~a)*((e + f*x)~(m + 1)/(f*n*((-b)*(c + d*x) n*Logl[
F1)~((m + 1)/n)))*Gamma[(m + 1)/n, (-b)*(c + d*x) n*Logl[Fl], x] /; FreeQ[{F
, a, b, c,d, e, f, m, n}, x] && EqQ[d*e - cxf, 0]

Rule 5469

Int[Cosh[(c_.) + (d_.)*(x_)"(n_)]*((e_.)*(x_))"(m_.), x_Symbol] :> Dist[1/2
, Int[(e*x) ™ m*E~(c + d*x"n), x], x] + Dist[1/2, Int[(e*x) m*E~(-c - d*x"n),
x], x] /; FreeQl[{c, d, e, m, n}, x]

Rule 5470

Int[((e_.)*(x_))"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)"m, (a + b*Sinh[c + d*x"n])"p, x], x
1 /; FreeQ[{a, b, c, d, e, m, n}, x] && IGtQ[p, 0]

Rubi steps
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/zsinh (a + bx™) dz / —g 1 cosh(2a+2bz"))

l\D

|

xz 5/ cosh (2a + 2b2™) dx

x2 1 —2a 2bz™ 1 2a+2bx™
22 47t we®a? (b n)‘”"r(%,—%xn) 4" ne~2ag?(ba™) " T (2, 2ba")
4 n n

Mathematica [A]
time = 0.95, size = 85, normalized size = 0.86

2 <n + 4_1/n62a(—bxn)_2/n 1—\(%, —2()1‘”) + 4—1/n6—2a(b1.n)—2/n 1—\(%, 2b$n))
4n

Antiderivative was successfully verified.

[In] Integrate[x*Sinh[a + b*x"n]~2,x]

[Out] -1/4*%(x"2x(n + (E~(2%a)*Gamma[2/n, -2*b*x"n])/(4"n~(-1)*(-(b*x"n))~(2/n)) +
Gamma [2/n, 2%b*x~n]/(47n"~(-1)*E~(2*a)*(b*x"n)~(2/n))))/n

Maple [F]
time = 0.53, size = 0, normalized size = 0.00

/gn(sinh2 (a+bz")) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh(a+b*x"n)~2,x)
[Out] int(x*sinh(a+b*x"n)"2,x)
Maxima [A]

time = 0.07, size = 82, normalized size = 0.83

1, 22290 (2,2b2") 2%eC9T(2,-2bz")
—_—— x —_— —_—
4 4 (2 bx”)% n 4 (-2 bx”)% n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(a+b*x"n)~2,x, algorithm="maxima")
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[Out] -1/4%x"2 - 1/4%x"2%e”(-2%a)*gamma(2/n, 2*b*x~n)/((2*b*x"n)~(2/n)*n) - 1/4x*x
~2xe”~ (2xa) *gamma (2/n, -2*b*x"n)/((-2*b*x"n)~(2/n)*n)

Fricas [F]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(x*sinh(a+b*x"n)~2,x, algorithm="fricas")
[Out] integral(x*sinh(b*x"n + a)~2, x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/x sinh? (a + bz™) dz

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

[Out] Integral(x*sinh(a + b*x**n)**2, x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(a+b*x"n)~2,x, algorithm="giac")
[Out] integrate(x*sinh(b*x"n + a)~2, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/w sinh(a 4 bz")* dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh(a + b*x"n)~2,x)

[Out] int(x*sinh(a + b*x"n)~2, x)
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3.66 [ sinh® (a + bx™) dz

Optimal. Leaf size=89

272 nelag(—bg") V"I (L, —2bz") 272 we 2(ba™) /" T(L, 2ba")

2 n n

[Out] -1/2%x-27(-2-1/n)*exp(2*a)*x*GAMMA (1/n,-2%b*x"n) /n/ ((-b*x"n)~(1/n))-2"(-2-1
/n)*x*GAMMA (1/n, 2*%b*x"n) /exp(2*a) /n/ ((b*x"n) ~(1/n))

Rubi [A]

time = 0.05, antiderivative size = 89, normalized size of antiderivative = 1.00, number of

number of rules _ 0.300,
integrand size

steps used = 5, number of rules used = 3, integrand size = 10,
Rules used = {5416, 5415, 2239}

€202~ w2 (—bg)~H" Gamma, (1, —2bz") e~209= a2z (bg) /" Gamma (1, 2bz")

T
n n 2

Antiderivative was successfully verified.
[In] Int[Sinh[a + b*x"n]~2,x]

[Out] -1/2*x - (2°(-2 - n~(-1))*E~(2*a)*x*Gamma [n~(-1), -2%b*x"n])/(n*x(-(b*x"n))"~
n~(-1)) - (27(-2 - n~(-1))*x*xGamma [n~(-1), 2*xbxx"n])/(E~(2*a)*n*(b*xx"n) "n~(
-1))

Rule 2239

Int[(F)~((a_.) + (b_)*((c_.) + (d_)*(x_))"(n_)), x_Symbol] :> Simp[(-F~a
)*(c + d*x)*(Gamma[1/n, (-b)*(c + d*x) n*Log[F]]/(d*n*((-b)*(c + d*x) n*Log
[F1)~(1/n))), x] /; FreeQ[{F, a, b, c, d, n}, x] && !IntegerQ[2/n]

Rule 5415

Int[Cosh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E~(c + d*x"n)
, x], x] + Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d, n}, x]

Rule 5416

Int[((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_), x_Symbol] :> Int[Ex
pandTrigReduce[(a + b*Sinh[c + d*x"n])"p, x], x] /; FreeQ[{a, b, ¢, d, n},
x] && IGtQ[p, O]

Rubi steps
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/sinh2 (a+ bx™) dx = / (—% + %cosh (2a + 2bx”)) dx

1
= —g + 5 / cosh (2a + 2bz™) dz
1 n 1 n
— _g + 1/6_2(1_2&[ dz + Z/620,+2bm dx
_ =z 2_2_%62a$(—bxn)_l/nr(%a —2bxn) 2_2_%6_2a$(bwn)_l/nr(%’ben)

Mathematica [A]
time = 0.80, size = 81, normalized size = 0.91

T <2n +27Yme2e(—pgm) VP T (L) —2bam) + 27 me 2 (ba™) VP T (L, 2bx")>
4n

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*x"n]~2,x]

[Out] -1/4*(x*x(2*n + (E~(2+*a)*Gamma[n~(-1), -2xb*x"n])/(2"n"~(-1)*(-(b*x"n)) n~(-1
)) + Gamma[n~(-1), 2*b*x"n]/(2°n~(-1)*E~(2*a)*(b*x"n) n~(-1))))/n

Maple [F]
time = 0.32, size = 0, normalized size = 0.00

/s,inh2 (a+b2") dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b*x"n)~2,x)
[Out] int(sinh(a+b*x”n)"~2,x)
Maxima [A]

time = 0.07, size = 68, normalized size = 0.76

1 ze=290(1,2b2") 29T (L, —2b2")
lp_ _

2 4 (2 bx")(%) n 4 (-2 bx”)(%) n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x~n)~2,x, algorithm="maxima")
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[Out] -1/2%x - 1/4xx*e”(-2*a)*gamma(1/n, 2*b*x"n)/((2*bxx"n)~(1/n)*n) - 1/4*xxe”(
2%a)*gamma (1/n, -2*%b*x"n)/((-2%b*x"n)~(1/n)*n)

Fricas [F]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(at+b*x~n)~2,x, algorithm="fricas")
[Out] integral(sinh(b*x"n + a)~2, x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ sinh? (a + bz™) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x**n)**2,x)
[Out] Integral(sinh(a + b*x**n)**2, x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x~n)~2,x, algorithm="giac")
[Out] integrate(sinh(b*x"n + a)~2, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/sinh(a +bz")? d

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x"n)~2,x)
[Out] int(sinh(a + b*x"n)~2, x)
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3.67 f sinh?(a+4bz™) dx

X

Optimal. Leaf size=43

cosh(2a)Chi(2bz")  log(z) 4 sinh(2a)Shi(2bx™)
2n 2 2n

[Out] 1/2*Chi(2*b*x~n)*cosh(2*a)/n-1/2*%1n(x)+1/2*Shi (2*b*x~n)*sinh(2*a)/n

Rubi [A]
time = 0.04, antiderivative size = 43, normalized size of antiderivative = 1.00, number of

number of rules _ ( 9gg
integrand size ’

steps used = 5, number of rules used = 4, integrand size = 14,
Rules used = {5470, 5427, 5425, 5424}

cosh(2a)Chi(2bz™)  sinh(2a)Shi(2bz™) log(x)
+ —
2n 2n 2
Antiderivative was successfully verified.
[In] Int[Sinh[a + b*x"n]~2/x,x]

[Out] (Cosh[2*a]*CoshIntegral[2*b*x~n])/(2*n) - Logl[x]/2 + (Sinh[2*a]*SinhIntegra
1[2*b*x"n])/(2*n)

Rule 5424

Int[Sinh[(d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Simp[SinhIntegral[d*x"n]/n, x]
/; FreeQ[{d, n}, x]

Rule 5425

Int[Cosh[(d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Simp[CoshIntegral[d*x"n]/n, x]
/; FreeQ[{d, n}, x]

Rule 5427

Int[Cosh[(c_) + (d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Dist[Cosh[c], Int[Cosh[
d*x~"n]/x, x], x] + Dist[Sinh[c], Int[Sinh[d*x~n]/x, x], x] /; FreeQ[{c, d,
n}, x]

Rule 5470

Int[((e_.)*(x_))"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)"m, (a + b*Sinh[c + d*x"n])"p, x], x
1 /; FreeQ[{a, b, c, d, e, m, n}, x] && IGtQ[p, O]

Rubi steps
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. 2 n n
/smh (a+ bz )d:c:/( 1 +cosh(2a+2bx )) i

x T2z 2z
_ _ log(z) L 1 / cosh (2a + 2bz™) i
2 2 x
_log(z) 1 cosh (2bz™) 1. / sinh (2bz™)
= 5 + 5 cosh(2a) / . dz + 5 sinh(2a) . dx
_ cosh(2a)Chi(2bz")  log(z) n sinh(2a)Shi(2bz™)
- 2n 2 2n

Mathematica [A]
time = 0.02, size = 39, normalized size = 0.91
_log() n cosh(2a)Chi(2bz™) + sinh(2a)Shi(2bz™)
2 2n

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*x"n]~2/x,x]
[Out] -1/2#Logl[x] + (Cosh[2*a]*CoshIntegral [2*¥b*x"n] + Sinh[2*a]*SinhIntegral [2*b
*x7n])/(2*n)

Maple [A]
time = 14.08, size = 40, normalized size = 0.93

method | result size
risch _lngx) _eT2a eprntZiral(l,sz") e eprnteiI;?l(l,—wa") 40

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b*x"n)~2/x,x,method=_RETURNVERBOSE)
[Out] -1/2#1n(x)-1/4/n*exp(-2*a)*Ei(1,2*¥b*x"n)-1/4/n*exp(2*a)*Ei(1,-2%b*x"n)
Maxima [A]

time = 0.32, size = 37, normalized size = 0.86

Ei(2bz") e?®  Ei(—2bz")e(29
+
4n 4n

) log (z)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x~n)~2/x,x, algorithm="maxima")

[Out] 1/4*Ei(2*%b*x"n)*e”~(2*a)/n + 1/4%Ei(-2*bxx"n)*e~(-2*a)/n - 1/2xlog(x)
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Fricas [A]
time = 0.54, size = 69, normalized size = 1.60

(cosh (2a) + sinh (2 a))Ei(2 b cosh (nlog (x)) + 2 bsinh (nlog (z))) + (cosh (2a) — sinh (2a))Ei(—2bcosh (nlog (z)) — 2bsinh (nlog (z))) — 2nlog (z)
4n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x~n)~2/x,x, algorithm="fricas")

[Out] 1/4*((cosh(2*a) + sinh(2xa))=*Ei(2*¥b*cosh(n*log(x)) + 2*b*sinh(n*log(x))) +
(cosh(2*a) - sinh(2%a))*Ei(-2*b*cosh(n*log(x)) - 2*b*sinh(n*log(x))) - 2*nx*

log(x))/n

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

. h2 n
/sm (c;+bx)dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(at+b*x**n)**2/x,x)

[Out] Integral(sinh(a + bx*x**n)**2/x, Xx)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x~n)~2/x,x, algorithm="giac")
[Out] integrate(sinh(b*x"n + a)~2/x, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.02

nh 2
/sm (a;—bx) i

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x"n)~2/x,x)

[Out] int(sinh(a + b*x"n)~2/x, x)
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3.68 f sinh?(a+4-bz™) dx

72
Optimal. Leaf size=91
1 27 %nea(—pgn)n I(—2,—2bz") 9-2+1 ¢=20(bg) I(—2,2bz")

2z nx nx

[Out] 1/2/x-27 (-2+1/n)*exp(2*a)*(-b*x"n) ~(1/n) *GAMMA (-1/n,-2*b*x"n) /n/x-2"(-2+1/n
)*(b*x"n) ~(1/n) *GAMMA (-1/n,2*b*x"n) /exp(2*a) /n/x

Rubi [A]
time = 0.09, antiderivative size = 91, normalized size of antiderivative = 1.00, number of

number of rules _ 99 4,

steps used = 5, number of rules used = 3, integrand size = 14, = -
integrand size

Rules used = {5470, 5469, 2250}

€227 ~2(—bg")n Gamma (—<, —2bz™) e=202%2(bg") Gamma(—2,2b2") 1

nx nx 2z

Antiderivative was successfully verified.
[In] Int[Sinh[a + b*x"n]"2/x72,x]

[Out] 1/(2*x) - (27(-2 + n~(-1))*E~(2*a)*(-(b*x"n)) "n~(-1) *Gamma [-n~(-1) , -2*b*xx~
n])/(a*x) - (27(-2 + n~(-1))*(b*x"n) "n~(-1)*Gamma [-n~(-1) , 2*b*x"n])/(E~(2*
a) *n*x)

Rule 2250

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"(n_))*((e_.) + (£_.)*(x_)) " (m_
.), x_Symbol] :> Simp[(-F~a)*((e + f*x)~(m + 1)/(f*n*((-b)*(c + d*x) n*xLogl
FI)~((m + 1)/n)))*Gammal[(m + 1)/n, (-b)*(c + d*x) “n*Logl[Fl], x] /; FreeQ[{F
,a, b, c,d, e, f, m, n}, x] && EqQ[d*e - c*f, 0]

Rule 5469

Int[Cosh[(c_.) + (d_.)*(x_)"(n_)I*((e_.)*(x_))"(m_.), x_Symbol] :> Dist[1/2
, Int[(e*x) " m*E~(c + d*x"n), x], x] + Dist[1/2, Int[(e*x) m*E~(-c - d*x"n),
x], x] /; FreeQl{c, d, e, m, n}, x]

Rule 5470

Int[((e_.)*(x_))~(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_)*(x=_)"(_ 1)~ (p_),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)"m, (a + b*Sinh[c + d*x"n])"p, x], x
1 /; FreeQ[{a, b, c, 4, e, m, n}, x] && IGtQ[p, O]

Rubi steps
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o h2 n n
/smh (a+ bx )dx=/(_i+cosh(2a+2bx )) I

x? 222 222
1 n
_/cosh (2a + 2bx )d:v
2 x?

1

2x

1 1 e—2a—2bx" 1 e2a+2bx"
=— 4> [ dz+-> d

2z + 4 / x? T 4 / x? o

1

2x

272+% e2a(—bx”)% I'(—1,—2bz") 2_2+%6_2“(bx")% I'(—1,2bz™)

nx nx

Mathematica [A]
time = 1.03, size = 79, normalized size = 0.87

—2n + 2%62‘1(—bx")% I(—1,—2bz™) + 2%6_%([)5[}")% I'(—%,2bz™)
dnz

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*x"n]~2/x72,x]
[Out] -1/4%(-2#n + 2°n~(-1)*E~(2*a)*(-(b*x"n)) "n~ (-1) *Gamma [-n~(-1) , -2*b*x"n] +
(270" (-1)*(b*x"n) "n~(-1) *Gamma [-n~(-1), 2*b*x"n])/E~(2*a))/(n*x)
Maple [F]
time = 0.56, size = 0, normalized size = 0.00
inh? bx"
/sm (a+bzx )dx

2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(at+b*x"n)~2/x"2,x)

[Out] int(sinh(a+b*x"n)~2/x72,x)
Maxima [A]

time = 0.09, size = 74, normalized size = 0.81

(2bz™) (3) g(-2 O (-1 2bz")  (—2bz") () e T (-1 —2bz) 1

4dnz 4dnz 2x
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x"n)~2/x72,x, algorithm="maxima")
[Out] -1/4%(2xb*x"n)~(1/n)*e”(-2%a)*gamma(-1/n, 2*b*x"n)/(n*x) - 1/4*(-2xb*x"n)~(
1/n)*e”~(2*a)*gamma(-1/n, -2*b*x"n)/(n*x) + 1/2/x



Fricas [F]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x~n)~2/x72,x, algorithm="fricas")

[Out] integral(sinh(b*x"n + a)~2/x72, x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ sinh? (a + bz") i

xr2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x**n)**2/x**2,x)

[Out] Integral(sinh(a + bkx**n)**2/x**2, x)

Giac [F]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x~n)~2/x"2,x, algorithm="giac")
[Out] integrate(sinh(b*x"n + a)~2/x72, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/Sinh(a +bz)? i

xr2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x"n)~2/x"2,x)

[Out] int(sinh(a + b*x"n)~2/x72, x)
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3.69 [ xz?sinh® (a + bz™) dx
Optimal. Leaf size=166

3-3/ngdag3(_pgn)~/n I'(3,—3bz") +3e“m3(—bz")_3/n [(3,—bz") 3ea? (bz™)~¥/"T (2,bz") +3_3/”6_3‘
8n 8n 8n

[Out] -1/8%exp(3+*a)*x~3*GAMMA(3/n,-3*b*x"n)/(37(3/n))/n/((-b*xx"n)~(3/n))+3/8*exp(
a)*x~3*GAMMA (3/n,-b*x"n) /n/ ((-b*x"n) ~(3/n) ) -3/8*x~3*GAMMA (3/n,b*x"n) /exp(a)

/n/ ((bxx~n)~(3/n))+1/8*x~3*GAMMA (3/n,3*b*x"n) /(37 (3/n)) /exp(3*a) /n/ ((b*x"n)
~(3/n))

Rubi [A]
time = 0.13, antiderivative size = 166, normalized size of antiderivative = 1.00, number of

number of rules __
integrand size 0.214,

steps used = 8, number of rules used = 3, integrand size = 14,
Rules used = {5470, 5468, 2250}

€303-3/ng3(—bgm) T3/ Gamma (32, —3bz") 4 3ez3(—bz™) /" Gamma (2, —bz") 3e~ag3(bz™) /" Gamma,(3,bz") N €7323-3/n33 (hg™) "™ Gamma (3, 3ba™)

_ n n

8n 8n 8n 8n

Antiderivative was successfully verified.
[In] Int[x"2%Sinh[a + b*x"n]~3,x]

[Out] -1/8*(E~(3*a)*x~3*Gamma[3/n, -3*b*x~n])/(37(3/n)*n*(-(b*x"n))~(3/n)) + (3*E
“a*xx~3*Gamma [3/n, -(b*x"n)])/(8*n*(-(b*x"n))~(3/n)) - (3*x~3*Gamma[3/n, b*x
“n])/(8*E”a*n*(b*x"n) ~(3/n)) + (x~3*Gamma[3/n, 3*b*xx"n])/(8+%3~(3/n)*E~(3*a)

*n* (b*xx™n) ~(3/n))

Rule 2250

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"(n_))*((e_.) + (£_.)*(x_)) " (m_
.), x_Symbol] :> Simp[(-F~a)*((e + f*x)~(m + 1)/(f*n*((-b)*(c + d*x) n*Logl
F1)"((m + 1)/n)))*Gamma[(m + 1)/n, (-b)*(c + d*x) n*Logl[Fl], x] /; FreeQ[{F
, a, b, c,d, e, f, m, n}, x] && EqQ[d*e - cxf, 0]

Rule 5468

Int[((e_.)*(x_))"(m_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2
, Int[(e*x) " m*E~(c + d*x"n), x], x] - Dist[1/2, Int[(e*x) m*E~(-c - d*x"n),
x], x] /; FreeQ[{c, d, e, m, n}, x]

Rule 5470

Int[((e_.)*(x_))"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)~(p_),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)"m, (a + b*Sinh[c + d*x"n])"p, x], x
1 /; FreeQ[{a, b, ¢, d, e, m, n}, x] && IGtQ[p, 0]
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Rubi steps

/z2 sinh® (a + b2") dx = / (—ZwQ sinh (a + bz™) + izz sinh (3a + 3bx”)> dx
i z?sinh (3a + 3bz™) dx — Z / z?sinh (a + bz™) dx

- _ g/6—311—3b:t .272 d.’L') +§/e3a+3bw $2 dx+§/e—a—bz 1'2 dr — g/ea—l—bx |

3-3/medagd(—ba™)~3/" T (2, —3ba™) N 3ez3(—bz™) " D(3, —bz")  3e 9a?
8n 8n

Mathematica [A]
time = 1.08, size = 161, normalized size = 0.97

27_1/"6_‘%%‘3(—()2.’132")73/” (eea(bm")3/nf(%, —3bz™) — 3“7"64“(%")3/” F(%: —bz™) + (—b:c")s/" (3HT"62“I‘(3, bz") — I‘(%, 3bx")>)

8n

Antiderivative was successfully verified.

[In] Integrate[x~2*Sinh[a + b*x"n]~3,x]

[Out] -1/8*(x"3*(E~(6*a)*(b*x"n) ~(3/n)*Gamma[3/n, -3*b*x"n] - 37((3 + n)/n)*E~(4x*
a)*(b*x"n) ~(3/n)*Gamma [3/n, -(b*x"n)] + (-(b*x"n))~(3/n)*(37((3 + n)/n)*E~(
2%a)*Gamma [3/n, b*x"n] - Gamma[3/n, 3*b*x"n])))/(27°n"(-1)*E~(3*a)*n*(-(b~2
*x~(2%n)))~(3/n))

Maple [F]
time = 1.88, size = 0, normalized size = 0.00

/x2 (sinh’ (a + bz™)) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~2*sinh(a+b*x"n)"3,x)
[Out] int(x~2%sinh(a+b*x"n)"3,x)

Maxima [A]
time = 0.10, size = 149, normalized size = 0.90

23e(39T(2,3bz") 3239 (2, ba") N 3z%e'T (2, —bz") 2°eGIT(2,-3ba")
8 (3bzm) " n 8 (ban)" n 8 (~bz")" n 8 (—3bam)" n

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

[Out] 1/8%x"3xe~(-3*a)*gamma(3/n, 3*b*x"n)/((3*b*x~n)~(3/n)*n) - 3/8*x"3xe”(-a)*g
amma (3/n, b*x"n)/((b*x"n)~(3/n)*n) + 3/8*x"3*e"a*gamma(3/n, -b*x~n)/((-b*x~
n)~(3/n)#*n) - 1/8*x"3*xe”(3*a)*gamma(3/n, -3*b*x"n)/((-3*b*x"n)~(3/n)*n)

Fricas [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(x~2*sinh(a+b*x"n)~3,x, algorithm="fricas")
[Out] integral(x~2*sinh(b*x™n + a)~3, x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ x?sinh® (a + bz™) dx

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(x**2*sinh(a+b*x**n)**3,x)
[Out] Integral(x**2*sinh(a + b*x**n)**3, x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*sinh(a+b*x"n)~3,x, algorithm="giac")
[Out] integrate(x~2*sinh(b*x™n + a)~3, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/ z?sinh(a + b2")® dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*sinh(a + b*x"n)~3,x)

[Out] int(x"2*sinh(a + b*x™n)~3, x)
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3.70 [ zsinh® (a + b2") dz
Optimal. Leaf size=166

9_1/”63“x2(—bm")_2/" F(%, —3bw") +3e“m2(—bz")_2/n r (%, —bx”) 3e~%z? (bx“)_z/n r (%, bx”) +9_1/"e_
&n &n &n

[Out] -1/8%exp(3+*a)*x~2*GAMMA(2/n,-3*b*x"n)/(97(1/n))/n/((-b*xx"n)~(2/n))+3/8*exp(
a)*x~2*GAMMA (2/n,-b*x"n) /n/ ((-b*x"n) ~(2/n) ) -3/8*x~2*GAMMA (2/n,b*x"n) /exp(a)

/n/ ((bxx~n)~(2/n))+1/8*x~2*GAMMA (2/n,3*b*x"n) /(97 (1/n)) /exp(3*a) /n/ ((b*x"n)
~(2/n))

Rubi [A]
time = 0.09, antiderivative size = 166, normalized size of antiderivative = 1.00, number of

number of rules __
integrand size 0.250,

steps used = 8, number of rules used = 3, integrand size = 12,
Rules used = {5470, 5468, 2250}

€309=1/ng2(—pgm) /" Gamma (2, —3bz") 4 3ez?(—ba™) " Gamma (2, —bz") 3e "z’ (bam) =" Gamma,(2,bz") N €7309=1/n32(hg™) /™ Gammal (2, 3bz™)

_ n n

8n 8n 8n 8n

Antiderivative was successfully verified.
[In] Int[x*Sinh[a + b*x"n]~3,x]

[Out] -1/8*(E~(3*a)*x~2*Gamma[2/n, -3*b*x"n])/(9°n~(-1)*n*(-(b*x"n))~(2/n)) + (3%
E~a*xx~2xGamma [2/n, -(b*x"n)])/(8*nx(-(b*x"n)) " (2/n)) - (3*x~2xGamma[2/n, bx*
x"n])/(8*xE"a*n* (b*x"n) ~(2/n)) + (x"2*xGamma[2/n, 3*b*x"n])/(8%9"n~(-1)*E~ (3%

a)*n* (b*x"n)~(2/n))

Rule 2250

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"(n_))*((e_.) + (£_.)*(x_))"(m_
.), x_Symbol] :> Simp[(-F~a)*((e + f*x)~(m + 1)/(f*n*((-b)*(c + d*x) n*xLogl
F1)"((m + 1)/n)))*Gamma[(m + 1)/n, (-b)*(c + d*x) n*Logl[Fl], x] /; FreeQ[{F
, a, b, c,d, e, f, m, n}, x] && EqQ[d*e - cxf, 0]

Rule 5468

Int[((e_.)*(x_))~(m_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2
, Int[(e*x) " m*E~(c + d*x"n), x], x] - Dist[1/2, Int[(e*x) m*E~(-c - d*x"n),
x], x]1 /; FreeQ[{c, d, e, m, n}, x]

Rule 5470

Int[((e_.)*(x_))"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)~(p_),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)"m, (a + b*Sinh[c + d*x"n])"p, x], x
1 /; FreeQ[{a, b, ¢, d, e, m, n}, x] && IGtQ[p, 0]
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Rubi steps

/x sinh® (a + bz™) dr = / (—Zw sinh (a + bz") + }la: sinh (3a + 3bz")) dx

= }l/xsinh (3a + 3bz™) dx — Z /xsinh (a+ bz™) dz

1 n 1 n n n
— _(g/e—Sa—?)bx 1Bd£L‘) _+_§/63a+3bx mdx+g/e_a_bz xdz_g/ea+bx zdx

9-1/ngag2(_pgn)~2/m I'(2,—3bz") N 3eoz2(—bg™) /" I'(2,—bz") 3e z?(ba
8n 8n

Mathematica [A]
time = 1.14, size = 161, normalized size = 0.97

9-1/ne=3ag2(_p2g2n)~2/" (66“(bx")2/"l"(%, —3bz") — 3HT"e4a(bx")2/"F(%, —bz") + (—bam)/" (32+Tnezaf‘(%,bx") - I‘(%,3bm")))
8n

Antiderivative was successfully verified.

[In] Integrate[x*Sinh[a + b*x"n]~3,x]

[Out] -1/8*(x"2*x(E~(6%a)*(b*x"n) (2/n)*Gamma[2/n, -3*b*x"n] - 37((2 + n)/n)*E~(4x*
a)*(b*x"n)~(2/n)*Gamma [2/n, -(b*x"n)] + (-(b*x"n))~(2/n)*(37((2 + n)/n)*E~(

2%a) *Gamma [2/n, b*x"n] - Gamma[2/n, 3*b*x"n])))/(97n~(-1)*E~(3*a)*n*x(-(b~2x%
x~(2*n)))~(2/n))

Maple [F]

time = 0.74, size = 0, normalized size = 0.00

/x(sinh3 (a+bz")) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh(a+b*x"n)~3,x)
[Out] int(x*sinh(a+b*x"n)"3,x)

Maxima [A]
time = 0.10, size = 149, normalized size = 0.90

z2e(=39T' (2,3 bz™) 3x2e(‘“)1"(%,bx")+3x2e“1"(%,—bx") z2eBT (2, —3bz™)
8 (3bzm)" n 8 (ban)" n 8 (~bz")" n 8 (—3ba™)i n

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(x*sinh(a+b*x"n)~3,x, algorithm="maxima")

[Out] 1/8%x~2xe~(-3*a)*gamma(2/n, 3*b*x"n)/((3*b*x~n)~(2/n)*n) - 3/8*x"2xe”(-a)*g
amma (2/n, b*x"n)/((b*xx"n)~(2/n)*n) + 3/8*x"2%e"a*gamma(2/n, -b*x~n)/((-b*x~
n)~(2/n)*n) - 1/8*x"2xe” (3%a)*gamma(2/n, -3*b*x"n)/((-3*b*x"n)~(2/n)*n)

Fricas [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(x*sinh(a+b*x"n)~3,x, algorithm="fricas")
[Out] integral(x*sinh(b*x"n + a)~3, x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ rsinh® (a + bz™) dzx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(a+b*x**n)**3,x)

[Out] Integral(x*sinh(a + b*x**n)**3, x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(a+b*x"n)~3,x, algorithm="giac")
[Out] integrate(x*sinh(b*x™n + a)~3, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/ zsinh(a + bz")® dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh(a + b*x"n)~3,x)

[Out] int(x*sinh(a + b*x"n)~3, x)
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3.71 [ sinh® (a + bx™) dz
Optimal. Leaf size=150

3-1/nedag(—pgn)~H" I'(%,—3bz") +3e“w(—bx")_1/n I'(%,—bz") 3¢~z (bz™) /" INENZ) +3_1/"e_3“93(
8n 8n 8n

[Out] -1/8%exp(3+*a)*x*GAMMA(1/n,-3*b*xx"n)/(37(1/n))/n/((-b*x"n)~(1/n))+3/8*exp(a)
*x*GAMMA (1/n,-b*x"n) /n/ ((-b*x"n) ~(1/n) ) -3/8*x*GAMMA (1/n,b*x"n) /exp(a) /n/ ((b
*x~n)~(1/n))+1/8%x*GAMMA (1/n,3*%b*x"n) /(37 (1/n)) /exp(3*a) /n/ ((b*x"n)~(1/n))

Rubi [A]
time = 0.05, antiderivative size = 150, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.300,

steps used = 8, number of rules used = 3, integrand size = 10,
Rules used = {5416, 5414, 2239}

763“3’1/"x(—bz")_1/" Gamma, (2, —3bz™) 4 3e°w(—bz") """ Gamma (L, —ba™) B 3e~*w(be™) /" Gamma (L, ba™) N e%31/ng(be™) 7" Gamma,(2, 3b2")
8n 8n 8n 8n

Antiderivative was successfully verified.
[In] Int[Sinh[a + b*x"n]~3,x]

[Out] -1/8%(E~(3*a)*x*Gamma[n~(-1), -3*b*x"n])/(3°n~(-1)*n*x(-(b*x"n))"n~(-1)) + (
3*E~a*x*Gamma[n~(-1), -(b*x"n)])/(8*n*x(-(b*x"n)) " n~(-1)) - (3*x*Gamma[n~(-1

), b*x"n])/(8*E"a*n*(b*x"n)"n~(-1)) + (x*Gamma[n~(-1), 3*b*x"n])/(8*3°n~(-1

)*E~ (3*a) *n* (b*x"n) "n~(-1))

Rule 2239

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"(n_)), x_Symbol] :> Simp[(-F~a
)x(c + d*x)*(Gamma[1/n, (-b)*(c + d*x) n*Log[F]]/(d*n*((-b)*(c + d*x) “n*Log
[F1)~(1/n))), x] /; FreeQ[{F, a, b, c, d, n}, x] && !IntegerQ[2/n]

Rule 5414

Int[Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E~(c + d*x"n)
, x], x] - Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d, n}, x]

Rule 5416

Int[((a_.) + (b_.)*Sinh([(c_.) + (d_.)*(x_)"(n_)]1)"(p_), x_Symbol] :> Int[Ex
pandTrigReduce[(a + b*Sinh[c + d*x"n])~p, x], x] /; FreeQ[{a, b, ¢, d, n},
x] && IGtQlp, O]

Rubi steps
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/Sinh3 (a+ bx™) dx = (—Z sinh (a + bz™) + le sinh (3a + 3br")) dx

—

/sinh (3a + 3bz™) dx — 2 /sinh (a+ bz™) dz

_ 1 —3a—3bz™ 1/ 3a+3bx™ 3/ —a—bx™ 3/ a+bx™
= (8/6 dw)—l—S e dac+8 e dx g e dx

3-1/nedag(—pgn)~H" I'(:,—3bz") N 3evz(—bz™) /" T (%,—ba")  3e x(bz")

[

&n &n (

B~ =

Mathematica [A]
time = 0.86, size = 140, normalized size = 0.93

3-1/ne=3ag(_p2g2n) /" (—eﬁa(bz")% I'(%,-3bz") + 31+%e4“(bw")% I(L,—bz") + (—bz")% (—31*%62“1"(l bz") + F(%,?}bz")))

n?
8n

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*x"n]~3,x]

[Out] (x*x(-(E~(6*a)*(b*x"n) n~(-1)*Gamma[n~(-1), -3*b*x"n]) + 3°(1 + n~(-1))*E~(4
*a) * (b*xx"n) "n~ (-1)*Gamma[n~(-1), -(b*x"n)] + (-(b*x"n)) n~(-1)*(-(3~(1 + n~
(-1))*E~(2*%a)*Gamma [n~(-1), b*x"n]) + Gamma[n~(-1), 3*b*x"n])))/(8*3"n~(-1)

*E~ (3%a) *n* (- (b~"2%x~(2*n))) "n~(-1))

Maple [F]

time = 0.38, size = 0, normalized size = 0.00

/sinh3 (a+bz") dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b*x~n)~3,x)
[Out] int(sinh(a+b*x"n)~3,x)
Maxima [A]
time = 0.09, size = 125, normalized size = 0.83
zel=39T (1,3 bz") B 3ze9T (L, bz™) N 3ze’l'(L, —ba") B ze®o (1, -3 bz™)
8 (3 bz”)(%) n 8 (bmn)(%) n 8 (—bx")(%) n 8 (-3 bm”)(%) n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x~n)~3,x, algorithm="maxima")
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[Out] 1/8%x*e”(-3%a)*gamma(1l/n, 3*b*x"n)/((3*b*x"n)~(1/n)*n) - 3/8*x*e”(-a)*gamma
(1/n, b*x"n)/((b*x"n)~(1/n)*n) + 3/8*x*e”a*gamma(l/n, -b*x~n)/((-bxx"n)~(1/
n)*n) - 1/8*x*e”(3*a)*gamma(l/n, -3*b*x~n)/((-3*b*x~n)~(1/n)*n)

Fricas [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(sinh(a+b*x"n)”~3,x, algorithm="fricas")
[Out] integral(sinh(b*x"n + a)~3, x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ sinh?® (a + b2") dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x**n)**3,x)

[Out] Integral(sinh(a + b*x**n)**3, x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x~n)~3,x, algorithm="giac")
[Out] integrate(sinh(b*x"n + a)~3, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/sinh(a +bz")’ dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x"n)~3,x)

[Out] int(sinh(a + b*x"n)~3, x)
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3.79 f sinh3(a4-bz™) dx

X

Optimal. Leaf size=67

3Chi(bz")sinh(a) = Chi(3bz")sinh(3a) 3cosh(a)Shi(bz™)  cosh(3a)Shi(3bz™)
- + - +
4n 4n 4n 4n

[Out] -3/4*cosh(a)*Shi(b*x"n)/n+1/4*cosh(3*a)*Shi (3*b*x"n)/n-3/4%Chi(b*x"n)*sinh(
a)/n+1/4%Chi (3%b*x"n)*sinh(3%*a)/n

Rubi [A]
time = 0.07, antiderivative size = 67, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.286,

steps used = 8, number of rules used = 4, integrand size = 14,
Rules used = {5470, 5426, 5425, 5424}

_ 3sinh(a)Chi(bz") + sinh(3a)Chi(3bz") 3 cosh(a)Shi(bz") N cosh(3a)Shi(3bz™)
4n 4n 4n 4n

Antiderivative was successfully verified.
[In] Int[Sinh[a + b*x"n] ~3/x,x]

[Out] (-3*CoshIntegral [b*x"n]*Sinh[a])/(4*n) + (CoshIntegral [3*b*x~"n]*Sinh[3*a])/
(4*n) - (3*Cosh[a]l*SinhIntegral[b*x~n])/(4*n) + (Cosh[3*a]*SinhIntegral [3*b
*x"n]) /(4*n)

Rule 5424

Int[Sinh[(d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Simp[SinhIntegral[d*x"n]/n, x]
/; FreeQ[{d, n}, x]

Rule 5425

Int[Cosh[(d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Simp[CoshIntegral[d*x~n]/n, x]
/; FreeQ[{d, n}, x]

Rule 5426

Int[Sinh[(c_) + (d_.)*(x_)"(n_)]1/(x_), x_Symbol] :> Dist[Sinh[c], Int[Cosh[
d*x"n]/x, x], x] + Dist[Cosh[c], Int[Sinh[d*x"n]/x, x], x] /; FreeQ[{c, d,
n}, x]

Rule 5470

Int[((e_.)*(x_)) " (m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*x(x_)"(n_)1)"(p ),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)”m, (a + b*Sinh[c + d*x"n])"p, x], x
1 /; FreeQ[{a, b, ¢, d, e, m, n}, x] & IGtQ[p, O]
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Rubi steps

i3 n ; n ; n
/smh (a+ bx )dx:/(_3smh(a+bz )+smh(3a+3bx )) i

x 4z 4z
:l/smh(3a+3bw)dw_§/smh(a+ba:)dx
4 x 4 z

= — <}1(3 cosh(a)) / w dx) + icosh(?;a) / M dr — 3(3 sinh(a))/

_ 3Chi(bz") sinh(a) n Chi(3bz") sinh(3a) 3 cosh(a)Shi(bz") N cosh(3a)Shi(3bz"
4n 4n 4n 4n

Mathematica [A]
time = 0.04, size = 52, normalized size = 0.78

—3Chi(bz™) sinh(a) + Chi(3bz™) sinh(3a) — 3 cosh(a)Shi(bz™) + cosh(3a)Shi(3bx™)
4n

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*x"n]~3/x,x]

[Out] (-3*CoshIntegral[b*x"n]*Sinh[a] + CoshIntegral [3*b*x"n]*Sinh[3*a] - 3*Coshl[
al*SinhIntegral [b*x"n] + Cosh[3*a]*SinhIntegral [3*b*x"n])/(4*n)

Maple [A]
time = 7.94, size = 67, normalized size = 1.00

method | result size

e~ 3% expIntegral(1,3b z™ 3 e~ % explntegral(1,bx™ 3 e? explntegral(1,—bzx"™ €32 explntegral(1,—3b ™
- + - 67
8n 8n 8n 8n

risch

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b*x"n)~3/x,x,method=_RETURNVERBOSE)

[Out] 1/8/n*exp(-3*a)*Ei(1,3*b*x"n)-3/8/n*exp(-a)*Ei(1,b*x"n)+3/8/n*xexp(a)*Ei(1,-
b*x"n)-1/8/n*exp(3*a)*Ei(1,-3*%b*x"n)

Maxima [A]
time = 0.33, size = 62, normalized size = 0.93

Ei(3bz™)e®®  3Ei(—bz") e Ei(-3bz")el**  3Ei(bz")e®

8n + 8n 8n 8n

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(sinh(a+b*x~n)~3/x,x, algorithm="maxima")
[Out] 1/8*Ei(3*b*x"n)*e~(3%a)/n + 3/8*Ei(-b*x"n)*e~(-a)/n - 1/8*Ei(-3*b*x"n)*e” (-
3*%a)/n - 3/8*Ei(b*x"n)*e"a/n

Fricas [A]
time = 0.39, size = 115, normalized size = 1.72

(cosh (3a) + sinh (3))Ei(3b cosh (nlog () + 3bsinh (nlog (z))) — 3 (cosh (a) + sinh (a))Ei(b cosh (n log («)) + bsinh (nlog (2))) + 3 (cosh (a) — sinh (a))Ei(—bcosh (nlog (x)) — bsinh (nlog (x))) — (cosh (3a) — sinh (3a))Ei(=3bcosh (n log (x)) — 3bsinh (nlog (z)))
8n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x~n)~3/x,x, algorithm="fricas")

[Out] 1/8*((cosh(3*a) + sinh(3%a))*Ei(3*b*cosh(n*log(x)) + 3*b*sinh(n*log(x))) -
3*(cosh(a) + sinh(a))*Ei(b*cosh(n*log(x)) + b*sinh(n*log(x))) + 3*(cosh(a)

- sinh(a))*Ei(-b*cosh(n*log(x)) - b*sinh(n*log(x))) - (cosh(3*a) - sinh(3*a
))*Ei(-3%b*cosh(n*log(x)) - 3*bxsinh(n*log(x))))/n

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ sinh® (a + bz") i

x
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x**n)**3/x,x)
[Out] Integral(sinh(a + b*x**n)**3/x, Xx)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(at+b*x~n)~3/x,x, algorithm="giac")
[Out] integrate(sinh(b*x™n + a)~3/x, x)

Mupad [F]

time = 0.00, size = -1, normalized size = -0.01

. 73
/smh(a;bx ) i

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x"n)~3/x,x)
[Out] int(sinh(a + b*x"n)~3/x, x)
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3.73 f sinh3(a4-bz™) dx

x2
Optimal. Leaf size=154

_3%63‘1(—1)1‘”)% I'(—21,—3bz") +3e“(—bx”)}b [(—2,—bz") _36_“(bz")% L(—2,bz") +371»e_3“(bx”)*1t (-1

n?

8nx 8nx 8nx 8nx

[Out] -1/8%3"(1/n)*exp(3*a)*(-b*xx"n)~(1/n)*GAMMA(-1/n,-3*b*x"n) /n/x+3/8*exp(a)* (-
b*x"n) ~(1/n)*GAMMA (-1/n,-b*x"n) /n/x-3/8% (b*x"n) ~ (1/n) *GAMMA (-1/n,b*x"n) /exp
(a)/n/x+1/8%3" (1/n) *(b*x"n) ~ (1/n) *GAMMA (-1/n, 3*b*x"n) /exp(3*a) /n/x

Rubi [A]

time = 0.12, antiderivative size = 154, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.214,

steps used = 8, number of rules used = 3, integrand size = 14,
Rules used = {5470, 5468, 2250}

€337 (—bg™) " Gamma(—1, —3bz™) N 3e9(—bz")n Gamma(—1, —bz") 3e9(ba")" Gamma(—1,bz") N %33 (bg")n Gamma(—1,3bz")

8nx 8nx 8nx 8nx

Antiderivative was successfully verified.
[In] Int[Sinh[a + b*x"n]~3/x"2,x]

[Out] -1/8*%(3°n~(-1)*E~(3*a) *(-(b*x"n)) "n~(-1)*Gamma [-n~(-1), -3*b*x"n])/(n*x) +
(3*%E~a* (- (b*x"n)) "n~(-1)*Gamma[-n~(-1), -(b*x"n)])/(8*n*xx) - (3*(b*x"n) n"(
-1)*Gamma [-n~(-1), b*x~n])/(8*E~a*n*x) + (3°n~(-1)*(b*x"n) n~(-1)*Gamma [-n~
(1), 3%b*x"n])/(8*E~(3*a)*n*x)

Rule 2250

Int[(F_)~((a_.) + (b_)*((c_.) + (d_)*(x_)) " (n_))*((e_.) + (£_.)*(x_))"(m_
.), x_Symbol] :> Simp[(-F~a)*((e + f*x)~(m + 1)/(f*n*((-b)*(c + d*x) n*xLogl
FI)"((m + 1)/n)))*Gamma[(m + 1)/n, (-b)*(c + d*x) n*Log[F]], x] /; FreeQ[{F
, a, b, c,d, e, f, m, n}, x] && EqQ[d*e - cxf, 0]

Rule 5468

Int[((e_.)*(x_))"(m_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2
, Int[(e*x) " m*E~(c + d*x"n), x], x] - Dist[1/2, Int[(e*x) m*E~(-c - d*x"n),
x], x] /; FreeQl{c, d, e, m, n}, x]

Rule 5470

Int[((e_.)*(x_))"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)"m, (a + b*Sinh[c + d*x"n])"p, x], x
1 /; FreeQ[{a, b, ¢, d, e, m, n}, x] && IGtQ[p, 0]

Rubi steps
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i3 n ; n ; n
/smh (a+ bx )dx:/(_3s1nh(a+bz )+s1nh(3a+3bx )) s

x? 42 42
_l/smh(Sa-l—Sbw)d$_§/smh(a+bx)dx
4 x? 4 x?

1 e—3a—3bx" 1 e3a+3bx" 3 e—a—b:c" 3 ea—i—bx”
= () "——dz)+= dz + = dz — d
(8/ x? x)+8/ x? x+8/ x? 8/ 22
1

37 e3(—bg™)n I'(—2,—3bz") N 3¢%(—ba™)n I(—2,—bz"™) 3e=%(bg™)" I(—2,

a &nx &nzx 8nx

Mathematica [A]
time = 1.03, size = 126, normalized size = 0.82

e5 (=8 e%(=ba™)" (L, —3ba") + Bet*(—ba™) " T(— 1, —ba") + (ba")* (=3¢2T(=1,ba") + 33T(~1,3ba") ))

8nzx

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*x"n]~3/x72,x]

[Out] (-(3"n~(-1)*E~(6*a)*(-(b*x"n)) "n~(-1)*Gamma[-n~(-1), -3*b*x"n]) + 3*E~(4x*a)
*(-(b*x"n)) "n~(-1)*Gamma[-n~(-1), -(b*x"n)] + (b*x"n) n~(-1)*(-3*E~(2+*a) *Ga
mma[-n~(-1), b*x"n] + 3°n~(-1)*Gamma[-n~(-1), 3%b*x"n]))/(8*E~(3*a)*n*x)

Maple [F]
time = 1.81, size = 0, normalized size = 0.00

/ sinh® (a + bz™) i

22
Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b*x"n)~3/x"2,x)
[Out] int(sinh(a+b*x"n)~3/x72,x)

Maxima [A]
time = 0.10, size = 133, normalized size = 0.86

3 (ba™) () e~ (-1, bz") N 3 (=bgm) (%) eT'(-2,—ba") (-3 ba™) (%) e@GaT (=1 —3bz")

(3bz™) () e300 (-1, 3bz") B
8nx

8nx 8nx 8nx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x~n)~3/x72,x, algorithm="maxima")
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[Out] 1/8%(3*%b*x"n)~(1/n)*e”(-3*a)*gamma(-1/n, 3*b*x~n)/(n*x) - 3/8*(b*x"n)~(1/n)
xe” (-a)*gamma(-1/n, b*x"n)/(n*x) + 3/8%(-b*x"n)~(1/n)*e a*gamma(-1/n, -b*x~
n)/(n*x) - 1/8*(-3*b*x"n)~(1/n)*e”~(3*a)*gamma(-1/n, -3*b*x"n)/(n*x)

Fricas [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x"n)~3/x72,x, algorithm="fricas")

[Out] integral(sinh(b*x"n + a)~3/x72, x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

. 13 n
/ sinh (a2+ bz™) s
T

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x**n)**3/x**2,x)

[Out] Integral(sinh(a + b*x**n)**3/x**2, x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*x~n)~3/x"2,x, algorithm="giac")
[Out] integrate(sinh(b*x"n + a)~3/x72, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/sinh(a +bz")? s

22
Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x"n)~3/x72,x)
[Out] int(sinh(a + b*x"n)~3/x"2, x)
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3.74 [ (ex)™ (bsinh (¢ + dz™))” dx

Optimal. Leaf size=21
Int((ez)™ (bsinh (¢ + dz™))”, z)

[Out] Unintegrable((e*x) “m*(b*sinh(c+d*x~n)) p,x)

Rubi [A]

time = 0.01, antiderivative size = 0, normalized size of antiderivative = 0.00, number of
steps used = 0, number of rules used = 0, integrand size = 0, number of rules _ 0.000,
integrand size

Rules used = {}

/(ex)m (bsinh (¢ 4 dz™))* dx

Verification is not applicable to the result.
[In] Int[(e*x) m*(b*Sinh[c + d*x"n]) p,x]
[Out] Defer[Int] [(e*x) m*(b*Sinh[c + d*x~n]) p, x]

Rubi steps

/ (ez)™ (bsinh (c + da™))? da = / (ez)™ (bsinh (c + da™))? do

Mathematica [A]
time = 3.79, size = 0, normalized size = 0.00

/(ex)m (bsinh (¢ + dz™))? dx

Verification is not applicable to the result.

[In] Integrate[(e*x) “m*(b*Sinh[c + d*x"n]) p,x]
[Out] Integratel[(e*x) “m*(b*Sinh[c + d*x"n])~p, xI]

Maple [A]
time = 0.24, size = 0, normalized size = 0.00

/ (ex)™ (bsinh (¢ + dz™))? dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*(b*sinh(c+d*x"n)) p,x)



[Out] int((e*x) “m*(b*sinh(c+d*x"n)) p,x)

Maxima [A]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*sinh(c+d*x"n)) p,x, algorithm="maxima")
[Out] integrate((x*e) “m*(b*sinh(d*x™n + c))”p, x)

Fricas [A]
time = 0.00, size = 0, normalized size = 0.00

could not integrate
Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) “m*(b*sinh(c+d*x"n)) p,x, algorithm="fricas")
[Out] integral((x*e) “m*(b*sinh(d*x™n + c))7p, x)

Sympy [A]
time = 0.00, size = 0, normalized size = 0.00

/ (bsinh (¢ + dz™))? (ex)™ dx
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m* (b*sinh(c+d*x**n))**p,x)
[Out] Integral((b*sinh(c + d*x**n))**p*(e*x)**m, x)

Giac [A]
time = 0.00, size = 0, normalized size = 0.00

could not integrate
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*sinh(c+d*x"n)) p,x, algorithm="giac")
[Out] integrate((e*x) “m*(b*sinh(d*x"n + c))”p, x)
Mupad [A]
time = 0.00, size = -1, normalized size = -0.05
/ (bsinh(c + dz™))? (ez)™ do

Verification of antiderivative is not currently implemented for this CAS.

[In] int((b*sinh(c + d*x"n)) “p*(e*x) m,x)
[Out] int((b*sinh(c + d*x"n)) p*(e*x) m, x)
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3.75 [(ex)™ (a + bsinh (¢ + dz™))” dx

Optimal. Leaf size=23

Int((ex)™ (a + bsinh (c + dz™))” , z)

[Out] Unintegrable((e*x) “m*(a+b*sinh(c+d*x"n)) p,x)

Rubi [A]
time = 0.02, antiderivative size = 0, normalized size of antiderivative = 0.00, number of

number of rules _ 0.000,
integrand size

steps used = 0, number of rules used = 0, integrand size = 0,
Rules used = {}

/ (ez)™ (a + bsinh (c + dz™))? dz

Verification is not applicable to the result.

[In] Int[(e*x) m*(a + bxSinh[c + d*x"n]) p,x]

[Out] Defer[Int] [(e*x) m*(a + b*Sinh[c + d*x"n])~p, x]
Rubi steps

/(eaz)m (a + bsinh (¢ + dz™))* dz = /(em)m (a + bsinh (¢ + dz™))* dz

Mathematica [A]
time = 5.65, size = 0, normalized size = 0.00

/(ez)m (a + bsinh (¢ + dz™))? dz

Verification is not applicable to the result.

[In] Integrate[(e*x) m*(a + b*Sinh[c + d*x"n]) p,x]
[Out] Integrate[(e*x) m*(a + b*Sinh[c + d*x"n]) p, x]

Maple [A]
time = 0.38, size = 0, normalized size = 0.00

/ (ex)™ (a+ bsinh (c + dz™))? dz

Verification of antiderivative is not currently implemented for this CAS.
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[In] int((e*x) m*(a+b*sinh(c+d*x"n)) p,x)
[Out] int((e*x) “m*(a+b*sinh(c+d*x"n)) p,x)

Maxima [A]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(a+b*sinh(c+d*x"n)) p,x, algorithm="maxima")
[Out] integrate((x*e) m*(b*sinh(d*x"n + c) + a)~p, x)

Fricas [A]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) “m*(a+b*sinh(c+d*x"n)) p,x, algorithm="fricas")
[Out] integral((x*e) “m*(b*sinh(d*x™n + c) + a)7p, x)

Sympy [A]
time = 0.00, size = 0, normalized size = 0.00

/ (ex)™ (a + bsinh (¢ + dz™))* dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m*(a+b*sinh(c+d*x**n))**p,x)
[Out] Integral((e*x)**m*(a + bxsinh(c + d*x**n))**p, x)
Giac [A]

time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(a+b*sinh(c+d*x"n)) p,x, algorithm="giac")
[Out] integrate((e*x) “m*(b*sinh(d*x™n + c) + a)~p, x)

Mupad [A]
time = 0.00, size = -1, normalized size = -0.04

/ (ex)™ (a+ bsinh(c + dz™))? dz
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Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*(a + bxsinh(c + d*x"n)) p,x)

[Out] int((e*x) m*(a + b*sinh(c + d*x"n)) p, x)
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3.76 [(ex)~*" (bsinh (c + dz™))* dx

Optimal. Leaf size=94

=" (ex)" cosh (¢ + da”) oFy (5, 75 °5*; — sinb (¢ + da™)) (bsinh (c + da)) ™7
(

bden(1 + p) \/ cosh? (¢ + dx”)

[Out] (e*x) “n*cosh(c+d*x"n)*hypergeom([1/2, 1/2+1/2*p], [3/2+1/2*p] ,-sinh(c+d*x"n)

~2)*(b*sinh(c+d*x"n) )~ (1+p) /b/d/e/n/(1+p) /(x"n)/(cosh(c+d*x"n) ~2) ~(1/2)

Rubi [A]
time = 0.07, antiderivative size = 94, normalized size of antiderivative = 1.00, number of

number of rules — 0.150,
integrand size

steps used = 3, number of rules used = 3, integrand size = 20,
Rules used = {5430, 5428, 2722}

2" (ex)" cosh (¢ + da™) (bsinh (¢ + dz™))**! ,F1 (2, %, 2E3. —sinh® (dz" + ¢))
bden(p + 1) \/ cosh? (c +d )

Antiderivative was successfully verified.
[In] Int[(e*x)~(-1 + n)*(b*Sinh[c + d*x"n]) p,x]

[Out] ((e*x) n*Cosh[c + d*x"n]*Hypergeometric2F1[1/2, (1 + p)/2, (3 + p)/2,
[c + d*x"n]~2]*(b*Sinh[c + d*x"n])~ (1 + p))/(b*d*exn*(1 + p)*x~n*Sqrt[Cosh[
c + d*x"n]"2])

Rule 2722

Int[((b_.)*sin[(c_.) + (d_.)*(x_)]1)"(n_), x_Symbol] :> Simp[Cos[c + d*x]*((
b*Sin[c + d*x])~(n + 1)/(bxd*(n + 1)*Sqrt[Cos[c + d*x]~2]))*Hypergeometric?2
F1[1/2, (n + 1)/2, (o + 3)/2, Sinlc + d*x]172], x] /; FreeQ[{b, c, d, n}, x]
&% !IntegerQ[2+*n]

Rule 5428

Int[(x_ )" (m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x], x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rule 5430

Int[((e_)*(x_))"(m_)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(_ )]~ (p_.), x
_Symbol] :> Dist[e"IntPart[m]*((e*x) FracPart[m]/x"FracPart([m]), Int[x"m*(a
+ b*Sinh[c + d*x"n])~p, x], x] /; FreeQ[{a, b, ¢, d, e, m, n, p}, x] && In

-Sinh
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tegerQ[Simplify[(m + 1)/n]]

Rubi steps

(z7"(ex)"™) [ =" (bsinh (¢ + dz™))” dzx
(z7"(ex)™) Subst( [ (bsinh(c + dz))? dz, z, z")

/ (ez)~1*" (bsinh (c + ™)) dz =

en
z7"(ex)" cosh (c + dz™) o F1 (3, 122; 2£2; —sinh® (c + dz™)) (bsinh (c +

:
bden(1 + p) \/cosh2 (c+ dzn)

Mathematica [A]
time = 0.10, size = 93, normalized size = 0.99

z7"(ex)" 2 F1 (%, 5525 3; cosh? (¢ + dz™)) (bsinh (¢ + dz™))? (—sinh® (c + dz™)) 21 gy (2(c+ dz™))
2den

Antiderivative was successfully verified.

[In] Integrate[(e*x)~(-1 + n)*(b*Sinh[c + d*x"n]) p,x]

[Out] -1/2%((e*x) “n*Hypergeometric2F1[1/2, (1 - p)/2, 3/2, Cosh[c + d*x"n]~2]*(bx*
Sinh[c + d*x"n]) p*(-Sinh[c + d*x"n]~2)~((-1 - p)/2)*Sinh[2*(c + d*x"n)])/(
d*xe*xn*xx~n)

Maple [F]
time = 0.30, size = 0, normalized size = 0.00

/ (ex)” "™ (bsinh (c 4 d2™))? dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x)~(-1+n)*(b*sinh(c+d*x"n)) p,x)
[Out] int((e*x)~(-1+n)*(b*sinh(c+d*x"n)) p,x)

Maxima [F]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)~(-1+n)*(b*sinh(c+d*x"n)) p,x, algorithm="maxima")
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[Out] integrate((x*e)~(n - 1)*(b*sinh(d*x"n + c))"p, x)

Fricas [F]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x)~(-1+n)*(b*sinh(c+d*x"n)) p,x, algorithm="fricas")

[Out] integral((x*e)~(n - 1)*(b*sinh(d*x"n + c))”p, %)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/(b sinh (¢ + dz™))* (ex)"" " dx

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x)**(-1+n)* (b*sinh(c+d*x**n))**p,x)
[Out] Integral((b*sinh(c + d*x**n))**p*(e*x)**(n - 1), x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x)~(-1+n)*(b*sinh(c+d*x"n)) p,x, algorithm="giac")
[Out] integrate((exx)~(n - 1)*(b*sinh(d*x™n + c))"p, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/ (bsinh(c + dz™))? (ex)" " da

Verification of antiderivative is not currently implemented for this CAS.

[In] int((b*sinh(c + d*x"n)) px(exx)"(n - 1),x)
[Out] int((b*sinh(c + d*x"n)) p*(e*x)~(n - 1), x)
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3.77 [(ex)~'**" (bsinh (c + dz"))! dx

Optimal. Leaf size=39

72" (ex)?Int(z 12" (bsinh (c + dz™))” , )

e

[Out] (ex*x)~(2*n)*Unintegrable(x~(-1+2*n)*(b*sinh(c+d*x"n)) p,x)/e/(x”~(2*n))

Rubi [A]
time = 0.04, antiderivative size = 0, normalized size of antiderivative = 0.00, number of

steps used = 0, number of rules used = 0, integrand size = 0, Bumber of rules _ 0.000,

integrand size
Rules used = {}

/(ex)_1+2” (bsinh (¢ + dz™))? dx

Verification is not applicable to the result.
[In] Int[(e*x)~(-1 + 2#n)*(b*Sinh[c + d*x"n]) p,x]
[Out] ((e*xx)~(2#n)*Defer[Int] [x~(-1 + 2*n)*(b*Sinh[c + d*x"n])~p, x])/(exx~(2*n))

Rubi steps

(z72"(ez)?) [ z~'**"(bsinh (c + dz"))’ dz

/(ew)_1+2" (bsinh (c + dz™))? dz =

Mathematica [A]
time = 4.13, size = 0, normalized size = 0.00

/(em)_1+2" (bsinh (¢ + dz™))? dx

Verification is not applicable to the result.

[In] Integrate[(e*x)~(-1 + 2*n)*(b*Sinh[c + d*x"n]) p,x]
[Out] Integrate[(exx)~(-1 + 2*n)*(b*Sinh[c + d*x"n]) p, x]

Maple [A]
time = 0.30, size = 0, normalized size = 0.00

/ (ex)"**" (bsinh (c + dz"))* dx

Verification of antiderivative is not currently implemented for this CAS.
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[In] int((e*x)~(-1+2#*n)*(b*sinh(c+d*x"n)) p,x)
[Out] int((e*x)~(-1+2*n)*(b*sinh(c+d*x"n)) p,x)

Maxima [A]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)~(-1+2*n)*(b*sinh(c+d*x"n)) "p,x, algorithm="maxima")
[Out] integrate((x*e)~(2*n - 1)*(b*sinh(d*x™n + c))”p, x)

Fricas [A]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x)~(-1+2*n)*(b*sinh(c+d*x"n)) "p,x, algorithm="fricas")
[Out] integral((x*e)~(2*n - 1)*(b*sinh(d*x"n + c))~p, x)

Sympy [A]
time = 0.00, size = 0, normalized size = 0.00

/(b sinh (¢ 4 dz™))? (ex)™ " da

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**(-1+2%n)* (b*sinh(c+d*x**n))**p,x)
[Out] Integral((b*sinh(c + d*x**n))**p*(e*xx)**(2*n - 1), x)
Giac [A]

time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*xx)~(-1+2*n)*(b*sinh(c+d*x"n)) p,x, algorithm="giac")
[Out] integrate((e*x)~(2*n - 1)*(b*sinh(d*x™n + ¢)) p, x)

Mupad [A]
time = 0.00, size = -1, normalized size = -0.03

/ (bsinh(c+ dz™))? (ez)*" ' dz
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Verification of antiderivative is not currently implemented for this CAS.

[In] int((b*sinh(c + d*x"n)) “p*(exx)”~(2*n - 1),x)
[Out] int((b*sinh(c + d*x"n)) p*(e*x)~(2*n - 1), x)
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3.78 [(ex)~*" (a + bsinh (c + dz™))’ dzx

Optimal. Leaf size=150

iV2 z7"(ex)"F} (%, %, —p; 3, 1(1 — isinh (c + dz™)), b(l_*ﬁfdmn))) cosh (¢ + dz™) (a + bsinh (c + dz™))" |

den+/1 + isinh (c + dz™)

[Out] I*(e*x) n*AppellF1(1/2,-p,1/2,3/2,b*(1-I*sinh(c+d*x"n))/(I*a+b),1/2-1/2xI*s
inh(c+d*x~n) ) *cosh(c+d*x"n) * (a+b*sinh(c+d*x~n)) "p*2~(1/2)/d/e/n/(x"n)/ (((a+
b*sinh(c+d*x"n))/(a-Ixb)) "p)/(1+I*sinh(c+d*x"n))~(1/2)

Rubi [A]

time = 0.15, antiderivative size = 150, normalized size of antiderivative = 1.00, number of

number of rules
2, integrand size = 0.227,

steps used = 5, number of rules used = 5, integrand size = 2
Rules used = {5430, 5428, 2744, 144, 143}

iV2 2" (ex)™ cosh (c 4+ dz™) (a + bsinh (c + dz™))? (‘”bs“h( otda”) ) <% 3, —p;3;3(1 — isinh (d:v"—i—c)),%ﬁznﬂ»)
den+/1 + isinh (c + dz")

Antiderivative was successfully verified.
[In] Int[(e*x)~(-1 + n)*(a + b*Sinh[c + d*x"n]) p,x]

[Out] (IxSqrt([2]*(e*x) n*AppellF1[1/2, 1/2, -p, 3/2, (1 - I#Sinh[c + d*x"n])/2, (
bx(1 - IxSinh[c + d*x"n]))/(I*a + b)]*Cosh[c + d*x"n]*(a + b*Sinh[c + d*x"n
1)7"p)/(d*exn*x"n*Sqrt [1 + I*Sinh[c + d*x"n]]*((a + b*Sinh[c + d*x"n])/(a -
I*b))~p)

Rule 143

Int[((a_) + (b_D)*(x_))"(m )*((c_.) + (d_)*(x_))"(m_)*((e_.) + (f_.)*(x_))
~“(p_), x_Symbol] :> Simp[((a + b*x)"(m + 1)/(b*(m + 1)*x(b/(b*c - axd)) n*(b
/(bxe - a*f))~p))*AppellFi[m + 1, -n, -p, m + 2, (-d)*((a + b*x)/(b*c - a*d
)), (-f)*((a + bxx)/(b*e - axf))], x] /; FreeQ[{a, b, ¢, d, e, f, m, n, p},
x] && !IntegerQ[m] &% !IntegerQ[n] && !IntegerQ[p]l && GtQ[b/(b*c - axd)
, 0] && GtQ[b/(b*e - axf), 0] && !'(GtQ[d/(d*a - c*b), 0] && GtQ[d/(d*e - ¢
*f), 0] && SimplerQ[c + d*x, a + bxx]) && !(GtQ[f/(f*a - exb), 0] && GtQ[f
/(f*c - e*xd), 0] && SimplerQ[e + f*x, a + b*x])

Rule 144

Int[((a_) + (b_.)*(x_))"(m_)*((c_.) + (d_.)*(x_))"(n_)*((e_.) + (£_.)*(x_))
~“(p_), x_Symbol] :> Dist[(e + f*x) FracPart[p]/((b/(b*e - axf)) IntPart[p]*
(bx((e + f*xx)/(b*e - axf))) FracPart([p]), Int[(a + b*x) m*(c + d*x) n*x(b*(e
/(b*e - axf)) + bxf*(x/(bxe - axf)))~p, x], x] /; FreeQ[{a, b, c, d, e, f,

m, n, pt, x] && !IntegerQ[m] && !'IntegerQ[n] && !'IntegerQlp] && GtQ[b/(b



315
xc — axd), 0] && !GtQ[b/(bxe - axf), 0]

Rule 2744

Int[((a_) + (b_.)*sin[(c_.) + (d_.)*(x_)]1)"(n_), x_Symbol] :> Dist[Cos[c +
d*x]/(d*Sqrt[1 + Sin[c + d*x]]1*Sqrt[1 - Sin[c + d*x]]), Subst[Int[(a + b*x)
“n/(Sqrt[1 + x]*Sqrt[1 - x]), x], x, Sinl[c + d*x]], x] /; FreeQ[{a, b, c, d
, ny, x] & NeQ[a"2 - b2, 0] && !IntegerQ[2+*n]

Rule 5428

Int[(x_)~"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)]1)"(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x], x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rule 5430

Int[(Ce_)*(x_))~(m_)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_.), x
_Symbol] :> Dist[e"IntPart[m]*((e*x) FracPart[m]/x FracPart[m]), Int[x"m*(a
+ b*Sinh[c + d*x"n])~"p, x], x] /; FreeQ[{a, b, ¢, d, e, m, n, p}, x] && In
tegerQ[Simplify[(m + 1)/n]]

Rubi steps

(z7(ex)") [ z~*"(a + bsinh (¢ + dz™))” dz

/(ex)‘“‘” (a + bsinh (¢ + dz™))* dz =

e
(z7"(ex)™) Subst( [ (a + bsinh(c + dz))? dz, z, z")
B en
(tz~™(ex)™ cosh (¢ + dz™)) Subst ( i il _(“;i% — dz,z,isin

den+/1 —isinh (c + da™) \/1+ isinh (c + dz")

(ix—n(ex)" cosh (¢ + dz™) (a + bsinh (¢ + dz™))? (_

a+bsinh(c+dz’
—a+ib

den/1 — isinh (c + dz)

iﬁx‘"(ew)“ﬂ(%;%,— 3.2(1 —isinh (c+dz")),

b(1—: sinh(c+dz"

ia+b

den+/1 + isinh

Mathematica [A]
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time = 0.30, size = 167, normalized size = 1.11

b (1 — isinh ( c+dx")\/ (1 + isinh (¢ + dz™) )(a+bsinh

n\\1+p
ia+b —ia+b (c+ da™))

z’"(ez)”Fl(l +p;1, 10 4 p atte '":‘_( ctds?) atbeinh(ctda” )> sech(c + dz" \/
bden(1 + p)

Antiderivative was successfully verified.

[In] Integrate[(e*x)~(-1 + n)*(a + b*Sinh[c + d*x"n]) p,x]

[Out] ((e*x) n*AppellFi[1 + p, 1/2, 1/2, 2 + p, (a + b*Sinh[c + d*x"n])/(a + I*b)
, (a + b*Sinh[c + d*x"n])/(a - I*b)]*Sech[c + d*x"n]*Sqrt[(b*(1 - I*Sinh[c

+ d*x"n]))/(I*xa + b)]1*Sqrt[(b*(1 + I*Sinh[c + d*x"n]))/((-I)*a + b)]*(a + b
xSinh[c + d*x"n])~(1 + p))/(bxd*e*n*(1 + p)*x~n)

Maple [F]

time = 1.18, size = 0, normalized size = 0.00

/ (ez) ™" (a + bsinh (c + da™))? dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x)~(-1+n)*(a+b*sinh(c+d*x"n)) p,x)
[Out] int((e*x)~(-1+n)*(a+b*sinh(c+d*x"n)) p,x)
Maxima [F]

time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)~(-1+n)*(a+b*sinh(c+d*x"n)) p,x, algorithm="maxima")
[Out] integrate((x*e)~(n - 1)*(b*sinh(d*x™n + c) + a)7p, x)
Fricas [F]

time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)~(-1+n)*(a+b*sinh(c+d*x"n)) "p,x, algorithm="fricas")
[Out] integral((x*e)~(n - 1)*(b*sinh(d*x"n + c) + a)7p, x)
Sympy [F(-1)] Timed out

time = 0.00, size = 0, normalized size = 0.00

Timed out



317

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x)**(-1+n)*(at+tb*sinh(c+d*x**n))**p,x)

[Out] Timed out

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+n)*(a+b*sinh(c+d*x"n)) p,x, algorithm="giac")

[Out] integrate((e*x)~(n - 1)*(bxsinh(d*x™n + c) + a)”p, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/ (ex)" " (a + bsinh(c + dz™))” dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x)~(n - 1)*(a + b*sinh(c + d*x"n)) p,x)
[Out] int((exx)"(n - 1)*(a + b*sinh(c + d*x"n))~p, x)
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3.79 [(ex)~**" (a + bsinh (c + dz™))? dz

Optimal. Leaf size=41

72" (ez)*Int(z~**"(a + bsinh (¢ + dz™))?, z)
e

[Out] (exx)~(2*n)*Unintegrable(x~(-1+2*n)* (a+b*sinh(c+d*x"n)) p,x)/e/(x~(2*n))

Rubi [A]
time = 0.04, antiderivative size = 0, normalized size of antiderivative = 0.00, number of

number of rules _
integrand size 0.000,

steps used = 0, number of rules used = 0, integrand size = 0,
Rules used = {}

/(ex)_1+2” (a + bsinh (¢ + dz™))* dz

Verification is not applicable to the result.
[In] Int[(e*x)~(-1 + 2*n)*(a + bxSinh[c + d*x"n]) p,x]

[Out] ((e*x)~(2*n)*Defer[Int] [x~(-1 + 2*n)*(a + b*Sinh[c + d*x"n])"p, x])/(e*x~(2
*n) )

Rubi steps

(z72"(ez)?) [ z71*?"(a + bsinh (c + dz™))’ dx
e

/(ex)_1+2” (a + bsinh (¢ + dz™))? dz =

Mathematica [A]
time = 6.08, size = 0, normalized size = 0.00

/(ew)_1+2n (a + bsinh (c + dz™))? dx

Verification is not applicable to the result.

[In] Integrate[(e*x)~(-1 + 2*n)*(a + b*Sinh[c + d*x"n]) p,x]
[Out] Integratel[(exx)~(-1 + 2*n)*(a + b*Sinh[c + d*x"n]) p, x]

Maple [A]
time = 0.46, size = 0, normalized size = 0.00

/ (ex) """ (a + bsinh (c + dz"))* dx
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Verification of antiderivative is not currently implemented for this CAS.
[In] int((e*x)~(-1+2#n)=*(at+b*sinh(c+d*x"n)) p,x)
[Out] int((e*x)~(-1+2*n)*(a+b*sinh(c+d*x"n)) p,x)

Maxima [A]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x)~(-1+2*n)*(a+b*sinh(c+d*x"n)) p,x, algorithm="maxima")

[Out] integrate((x*e)”~(2*n - 1)*(b*sinh(d*x™n + c) + a)7p, x)

Fricas [A]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x)~(-1+2*n)*(a+b*sinh(c+d*x"n)) p,x, algorithm="fricas")
[Out] integral((x*e)~(2*n - 1)*(b*sinh(d*x™n + c) + a)7p, x)

Sympy [F(-1)] Timed out
time = 0.00, size = 0, normalized size = 0.00

Timed out

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x)**(-1+2*n)*(at+b*sinh(c+d*x**n))**p,x)

[Out] Timed out

Giac [A]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)~(-1+2*n)*(a+b*sinh(c+d*x"n)) p,x, algorithm="giac")

[Out] integrate((exx)~(2*n - 1)*(b*sinh(d*x™n + c) + a)7p, x)



Mupad [A]
time = 0.00, size = -1, normalized size = -0.02

/ (ex)*" " (a+ bsinh(c + dz™))* da

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x)~(2*%n - 1)*(a + b*sinh(c + d*x"n)) p,x)
[Out] int((e*x)~(2*n - 1)*(a + b*sinh(c + d*x"n)) p, x)
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3.80 [(ex)™sinh® (a + bz™) dx

Optimal. Leaf size=220

31" ¥ (ex)Hm (—bg) [ (LE2, —3han) _ 3e(ex)tH (=ba™) " T (1, —bgn)  3e~(ex) ™™ (ba

8en 8en

[Out] -1/8%exp(3*a)*(exx)~ (1+m)*GAMMA ((1+m)/n,-3*b*x"n)/ (3~ ((1+m)/n))/e/n/ ((-b*x"
n)~((1+m) /n))+3/8*exp(a) * (exx) ~ (1+m) *GAMMA ((1+m) /n,-b*x"n) /e/n/ ((-b*x"n) ~ ((

1+m) /n))-3/8% (e*x) ~ (1+m) *GAMMA ((1+m) /n,b*x"n) /e/exp(a) /n/ ((b*x"n) ~((1+m) /n)
)+1/8% (e*x) ~ (1+m) *GAMMA ((1+m) /n, 3*b*x"n) /(37 ((1+m) /n) ) /e/exp(3*a) /n/ ((b*x"n

)~ ((1+m) /n))

Rubi [A]
time = 0.16, antiderivative size = 220, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.188,

steps used = 8, number of rules used = 3, integrand size = 16
Rules used = {5470, 5468, 2250}

332 ()™ (—bz") """ Gamma (L, —3ba™) | 3e(en)™! (=ba™)™"%" Gamma(™, —ba")  3e~*(ex)™*! ()" Gamma(Z, ba") =33~ (ez)™ 1 (be") "% Gamma(™EL, 3b2")
8en 8en 8en 8en

Antiderivative was successfully verified.
[In] Int[(e*x) “m*Sinh[a + b*x"n]~3,x]

[Out] -1/8%(E~(3*a)*(e*x)~ (1 + m)*Gamma[(1 + m)/n, -3*b*x"n])/(37((1 + m)/n)*e*nx*
(-(b*x"n))~((1 + m)/n)) + (3*E"a*x(e*x)~ (1 + m)*Gamma[(1 + m)/n, -(b*x"n)])/
(8*exn* (- (b*x"n))~((1 + m)/n)) - (3*(e*x)"(1 + m)*Gamma[(1 + m)/n, b*x"n])/
(8xexE~a*n* (b*x™n) "((1 + m)/n)) + ((exx)~(1 + m)*Gamma[(1 + m)/n, 3*b*x"n])
/(8%37((1 + m)/n)*e*E~(3*a)*n*(b*x"n)~((1 + m)/n))

Rule 2250

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"(n_))*((e_.) + (£_.)*(x_)) " (m_
.), x_Symbol] :> Simp[(-F~a)*((e + f*x)~(m + 1)/(f*n*((-b)*(c + d*x) n*xLogl
F1)"((m + 1)/n)))*Gamma[(m + 1)/n, (-b)*(c + d*x) n*Logl[Fl], x] /; FreeQ[{F
, a, b, c,d, e, f, m, n}, x] && EqQ[d*e - cxf, 0]

Rule 5468

Int[((e_.)*(x_))"(m_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2
, Int[(e*x) " m*E~(c + d*x"n), x], x] - Dist[1/2, Int[(e*x) m*E~(-c - d*x"n),
x], x] /; FreeQ[{c, d, e, m, n}, x]

Rule 5470

Int[((e_.)*(x_))"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)"m, (a + b*Sinh[c + d*x"n])"p, x], x
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1 /; FreeQ[{a, b, ¢, d, e, m, n}, x] && IGtQ[p, O]

Rubi steps

1
/(ex)m sinh® (a + b2") dz = / <—2(em)m sinh (a + bz™) + Z(ex)m sinh (3a + 3bx”)> dx

_1 /(ex)m sinh (3a + 3bz™) dx — 2 /(ew)m sinh (a + bz") dz

4
1 —3a—3bx™ m 1 3a+3bz™ m 3 —a—bz"™ m
=-(g /e (ex)™dz | + g /e (ex)™dx + g /e (ex)™ dx -
_ 3= €30 (eg) M (—bx")_HTm I(4m, —3bzm) N 3e?(ex)tt™ (—bx")_HTm I(
B 8en 8en

Mathematica [A]
time = 1.51, size = 185, normalized size = 0.84

31 e S ea)m (<) T (—et(ba) W T (R, —3ban) + 315 et (bon) T D (2, —bor) 4+ (<ba) W (3" o0 (M2, bo) 4 D(12, 3b07) ) )
8n

Antiderivative was successfully verified.

[In] Integrate[(e*x) “m*Sinh[a + b*x"n]~3,x]

[Out] (x*(e*x) "m*x(-(E~(6%a)*(b*x"n)~((1 + m)/n)*Gamma[(1 + m)/n, -3*b*xx"n]) + 37(
(1 + m + n)/n)*E~(4*a)*(b*x"n) ~((1 + m)/n)*Gamma[(1 + m)/n, -(b*x"n)] + (-(
b*x"n))"((1 + m)/n)*(-(3"((1 + m + n)/n)*E~(2*a)*Gamma[(1 + m)/n, b*x"n]) +
Gamma[(1 + m)/n, 3%b*xx"n])))/(8%37((1 + m)/n)*E~(3*a)*n*(-(b~2*%x~(2*n)))~(

(1 + m)/n))

Maple [F]
time = 1.93, size = 0, normalized size = 0.00

/(e:c)m (sinh® (a + bz™)) dz

Verification of antiderivative is not currently implemented for this CAS.
[In] int((e*x) m*sinh(a+b*x~n)"~3,x)
[Out] int((e*x) “m*sinh(a+b*x"n)"3,x)

Maxima [F]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate



Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) “m*sinh(a+b*x"n)~3,x, algorithm="maxima")
[Out] integrate((x*e) m*sinh(b*x"n + a)~3, x)

Fricas [F]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*sinh(a+b*x"n)~3,x, algorithm="fricas")

[Out] integral((x*e) m*sinh(b*x™n + a)~3, x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ (ex)™ sinh® (a + bz™) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m*sinh(a+b*x**n)**3,x)

[Out] Integral((e*x)**m*sinh(a + b*x**n)**3, x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*sinh(a+b*x"n)~3,x, algorithm="giac")

[Out] integrate((exx) m*sinh(b*x"n + a)~3, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.00

/sinh(a +b2")° (ex)™ da

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x"n) ~3*(e*x) "m,x)

[Out] int(sinh(a + b*x"n) 3*(e*x) m, x)
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3.81 [(ex)™sinh® (a + bz™) dx

Optimal. Leaf size=143

(ea)m 27 e (ew)m (—bar) WD (M, —2bat) 27 e (ea) o (ba) D (M, 20

C2e(14+m) en en

[Out] -1/2%(exx)~(1+m)/e/(1+m)-exp(2*a)*(e*x)~(1+m)*GAMMA ((1+m)/n,-2*b*x"n) /(2" ((
1+m+2*n)/n))/e/n/ ((-b*x"n) ~((1+m) /n) ) - (e*x) ~ (1+m) *GAMMA ((1+m) /n, 2*b*x"n) /(2
~((1+m+2*n) /n) ) /e/exp(2*a) /n/ ((b*x™n) ~((1+m)/n))

Rubi [A]
time = 0.13, antiderivative size = 143, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.188,

steps used = 5, number of rules used = 3, integrand size = 16
Rules used = {5470, 5469, 2250}

209~ "4 (g )mH (_pg™) ™ Gamma mil _opgn) =202~ "5 (eg)mH (bg ~"%" Gamma mtl opg™ ex)™t!
n _ n

en en " 2e(m+1)

Antiderivative was successfully verified.
[In] Int[(e*x) m*Sinh[a + b*x"n]~2,x]

[Out] -1/2*(exx)~(1 + m)/(ex(1 + m)) - (E"(2*a)*(e*x)” (1 + m)*Gamma[(1 + m)/n, -2
*b*xx"n])/(2°((1 + m + 2*n)/n)*e*n*(-(b*x™n))~((1 + m)/n)) - ((e*x)~(1 + m)*
Gamma[(1 + m)/n, 2*b*x"n])/(2°((1 + m + 2*n)/n)*exE~(2*a)*n*(b*x"n) " ((1 + m

)/n))

Rule 2250

Int[(F_)~((a_.) + (b_)*((c_.) + (d_)*(x_))"(n_))*((e_.) + (£_.)*(x_))"(m_
.), x_Symbol] :> Simp[(-F~a)*((e + f*xx)~(m + 1)/(f*n*((-b)*(c + d*x) n*xLogl
FI)"((m + 1)/n)))*Gammal[(m + 1)/n, (-b)*(c + d*x) n*Log[Fl]], x] /; FreeQ[{F
, a, b, c,d, e, f, m, n}, x] && EqQ[d*e - cxf, 0]

Rule 5469

Int[Cosh[(c_.) + (d_.)*(x_)"(n_)]*((e_.)*(x_))"(m_.), x_Symbol] :> Dist[1/2
, Int[(e*x) " m*E~(c + d*x"n), x], x] + Dist[1/2, Int[(e*x) m*E~(-c - d*x"n),
x], x] /; FreeQ[{c, d, e, m, n}, x]

Rule 5470

Int[((e_.)*(x_))"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)"m, (a + b*Sinh[c + d*x"n])"p, x], x
1 /; FreeQ[{a, b, c, d, e, m, n}, x] && IGtQ[p, O]
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Rubi steps

/(ew)m sinh? (a + b2") dz = / <—%(ex)m + %(em)m cosh (2a + 2bx”)> dx

1+m 1
= _% + 3 /(e:c)m cosh (2a + 2bz™) dz
(ex)*™ 1 / —2a—2bz™ 1 / 2a+2bz™
- _ - a—2bx m - a+2bx m
26(1_|_m)—i-4: e (ex) dx+4 e (ex)™ dz
_ (e 27 (en) i (<ban) W D (M, —2han) 27T
— 2e(14+m) en
Mathematica [A]
time = 1.41, size = 117, normalized size = 0.82
z(ex)™ (277, + 27521+ m) (=bg) T (Hm, —2bz™) 4+ 272" e~2(1 + m) (bz™) ™" r(Hm, 2ba:"))

4(1+m)n
Antiderivative was successfully verified.

[In] Integrate[(exx) m*Sinh[a + b*x"n]"~2,x]

[Out] -1/4*(x*(e*x) m*x(2*n + (E~(2*%a)*(1 + m)*Gamma[(1 + m)/n, -2*b*xx"n])/(2~((1
+ m)/n)*(-(b*x"n))~((1 + m)/n)) + ((1 + m)*Gamma[(1 + m)/n, 2*b*x"n])/(27((
1 + m)/n)*E~(2*a) *(b*x"n)~((1 + m)/n))))/((1 + m)*n)

Maple [F]
time = 1.48, size = 0, normalized size = 0.00

/ (ez)™ (sinh® (a + bz")) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*sinh(a+b*x"n)"2,x)
[Out] int((e*x) m*sinh(a+b*x"n)"2,x)

Maxima [F]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*sinh(a+b*x"n)~2,x, algorithm="maxima")
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[Out] -1/2%(xxe)"(m + 1)*e~(-1)/(m + 1) + 1/4xintegrate(e”(2*bxx"n + m*log(x) + 2
*a + m), x) + 1/4xintegrate(e”(-2*%b*x"n + m*log(x) - 2*a + m), Xx)

Fricas [F]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) m*sinh(a+b*x"n)~2,x, algorithm="fricas")
[Out] integral((x*e) m*sinh(b*x™n + a)~2, x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ (ex)™ sinh? (a + bz™) dz

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x)**m*sinh(a+b*x**n)**2,x)
[Out] Integral((e*x)**m*sinh(a + b*x**n)**2, x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m*sinh(a+b*x"n)~2,x, algorithm="giac")
[Out] integrate((exx) m*sinh(b*x"n + a)~2, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/ sinh(a 4 bz")? (ex)™ da

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x"n) "2*(e*x) "m,x)

[Out] int(sinh(a + b*x"n) "2%(e*x) "m, x)
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3.82 [ (ex)™sinh (a + bz") dzx
Optimal. Leaf size=99

e?(ex)t™ (—bx”)_HTm L(Hm, —bam) N e %(ex)t™ (bw”’)_HTm L(H™, bam)
2en 2en

[Out] -1/2%exp(a)*(e*x)~(1+m)*GAMMA((1+m)/n,-b*x"n)/e/n/((-b*x"n)~((1+m)/n))+1/2%
(exx) ™ (1+m) *GAMMA ((1+m) /n,b*x"n) /e/exp(a) /n/ ((bxx~n) ~((1+m) /n))

Rubi [A]
time = 0.05, antiderivative size = 99, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.143,

steps used = 3, number of rules used = 2, integrand size = 14
Rules used = {5468, 2250}

e %(ex)™ ! (bx”)_mT+1 Gamma (™ bz™)  e*(ex)™ (—bz™) " Gaumma,("”rl —bz™)

2en 2en

Antiderivative was successfully verified.
[In] Int[(e*x) m*Sinh[a + b*x"n],x]

[Out] -1/2*x(E"a*x(e*xx)~ (1 + m)*Gamma[(1 + m)/n, -(b*x"n)])/(e*n*(-(b*x"n))~((1 + m
)/n)) + ((e*xx)”~(1 + m)*Gamma[(1 + m)/n, b*x"n])/(2%exE~a*n*(b*xx"n)~((1 + m)
/n))

Rule 2250

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_)*(x_))"(m_))*((e_.) + (f_.)*(x_)) " (m_
.), x_Symbol] :> Simp[(-F~a)*((e + f*x)~(m + 1)/(f*n*((-b)*(c + d*x) n*Logl
F1)~((m + 1)/n)))*Gamma[(m + 1)/n, (-b)*(c + d*x) n*Logl[Fl]l, x] /; FreeQ[{F
, a, b, c, d, e, f, m, n}, x] && EqQ[d*e - cxf, 0]

Rule 5468

Int[((e_.)*(x_))"(m_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2
, Int[(e*x) " m*E~(c + d*x"n), x], x] - Dist[1/2, Int[(e*x) m*E~(-c - d*x"n),
x], x] /; FreeQ[{c, d, e, m, n}, x]

Rubi steps

/e—a—bm" (BCIZ)m d.’L‘) + % /ea+bm” (ex)m dx

e?(ex)t™ (—bx”)_HTm [(4m —pgm) N e %(ex)t™ (bx”)_HTm [(4™ )
2en 2en

N+~

/(ex)m sinh (a + bz™) dz = —(
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Mathematica [A]
time = 0.12, size = 102, normalized size = 1.03

(ex)™ (—b2z?) (—(-bxn)”T” T'(3m b (cosh(a) — sinh(a)) + (bz™) =" T'(L2, —bg™) (cosh(a) + sinh(a)))

h 2n

Antiderivative was successfully verified.

[In] Integrate[(e*x) m*Sinh[a + b*x"n],x]

[Out] -1/2%(x*(e*x) m*x(-((-(b*x"n))~((1 + m)/n)*Gammal[(1 + m)/n, b*x~n]*(Coshl[al
- Sinh[al)) + (b*x"n)~((1 + m)/n)*Gamma[(1 + m)/n, -(b*x"n)]*(Cosh[a] + Sin
hlal)))/(a*x(-(b~2*xx~(2*n)))~((1 + m)/n))

Maple [C] Result contains higher order function than in optimal. Order 5 vs. order 4.

time = (.74, size = 115, normalized size = 1.16

method | result
(ex)™x hypergeom( [%+%} , [%,1+%+%] ,#) sinh(a) (ew)mm1+"bhypergeom< [%+%+ﬁ] , [%,%+%+ﬁ] , $22b2 ) cos]

meijerg j— e

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*sinh(a+b*x"n),x,method=_RETURNVERBOSE)

[Out] (exx)~m/(1+m)*x*hypergeom([1/2/n*m+1/2/n],[1/2,1+1/2/n*m+1/2/n],1/4*x~ (2%n)
*b~2) *sinh(a)+(e*x) “m/ (n+m+1) *x~ (1+n) *bxhypergeom([1/2+1/2/n*m+1/2/n] , [3/2,

3/2+1/2/n*m+1/2/n] ,1/4*x~ (2*n) *b~2) *cosh(a)

Maxima [F]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m*sinh(a+b*x"n),x, algorithm="maxima")
[Out] integrate((x*e) m*sinh(b*x"n + a), x)

Fricas [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m*sinh(a+b*x"n),x, algorithm="fricas")

[Out] integral((x*e) “m*sinh(b*x"n + a), x)



Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ (ex)™ sinh (a + bz") dx

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x)**m*sinh(a+b*x**n) ,x)
[Out] Integral((e*x)**m*sinh(a + b*x*#*n), x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) “m*sinh(a+b*x"n),x, algorithm="giac")
[Out] integrate((e*x) m*sinh(b*x"n + a), x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/sinh(a +bz") (ex)™ dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x"n)*(e*x) m,x)

[Out] int(sinh(a + b*x"n)*(e*x) " m, x)
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3.83 [(ex)™csch*(a + bz™) dx

Optimal. Leaf size=28

7™ (ex)™Int (z™csch’(a + bz") , z)

[Out] (ex*x) m*Unintegrable(x"m*csch(a+b*x"n)~2,x)/(x"m)

Rubi [A]
time = 0.03, antiderivative size = 0, normalized size of antiderivative = 0.00, number of

number of rules _ 0.000,
integrand size

steps used = 0, number of rules used = 0, integrand size = 0,
Rules used = {}

/ (ex)™csch?(a + bz™) dx

Verification is not applicable to the result.
[In] Int[(e*x) m*Csch[a + b*x"n]~2,x]
[Out] ((exx) m*Defer[Int] [x"m*Csch[a + b*x"n]~2, x])/x™m

Rubi steps

/(em)mcschz(a +bz") dz = (z7™(ex)™) /mmcschz(a + bx") dz

Mathematica [A]
time = 16.54, size = 0, normalized size = 0.00

/ (ex)™csch®(a + bz™) dx

Verification is not applicable to the result.

[In] Integrate[(e*x) m*Csch[a + b*x"n]~2,x]
[Out] Integrate[(exx) m*Csch[a + b*x"n]~2, x]

Maple [A]
time = 0.52, size = 0, normalized size = 0.00

/ . (ex) d
sinh (a + bz™)

Verification of antiderivative is not currently implemented for this CAS.
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[In] int((e*x) "m/sinh(a+b*x"n)"2,x)

[Out] int((e*x) m/sinh(a+b*x"n)~2,x)

Maxima [A]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m/sinh(a+b*x"n)~2,x, algorithm="maxima")

[Out] -4x(m*e”m - (n - 1)*e"m)*integrate(1/4*x"m/(b*n*x"n + b*n*e” (b*x"n + n*log(
x) + a)), x) + 4x(mxe™m - (n - 1)*e"m)*integrate(-1/4*x"m/(b*n*x"n - b*nke~
(b*x"n + n*xlog(x) + a)), x) + 2xx*e” (m*xlog(x) + m)/(b*n*x™n - b*nke” (2¥b*x~

n + nxlog(x) + 2%a))

Fricas [A]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) "m/sinh(a+b*x"n)~2,x, algorithm="fricas")
[Out] integral((x*e) m/sinh(b*x™n + a)~2, x)

Sympy [A]
time = 0.00, size = 0, normalized size = 0.00

/ (ex)™ i
sinh? (a + bz™)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m/sinh(a+b*x**n)**2,x)

[Out] Integral((e*x)**m/sinh(a + bxx**n)**2, x)

Giac [A]
time = 0.00, size = 0, normalized size = 0.00

could not integrate
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m/sinh(a+b*x"n)~2,x, algorithm="giac")

[Out] integrate((exx) m/sinh(b*x"n + a)~2, x)



Mupad [A]
time = 0.00, size = -1, normalized size = -0.04

/ . (ex) s
sinh (a 4+ bz")

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) "m/sinh(a + b*x"n)~2,x)

[Out] int((e*x)"m/sinh(a + b*x"n)~2, x)
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3.84 [z~'"sinh (a + bz") dx

Optimal. Leaf size=45

bcosh(a)Chi(bz")  z~"sinh (a + bz") + bsinh(a)Shi(bx™)
n n n

[Out] b*Chi(b*x"n)*cosh(a)/n+b*Shi(b*x"n)*sinh(a)/n-sinh(a+b*x"n)/n/(x"n)

Rubi [A]
time = 0.07, antiderivative size = 45, normalized size of antiderivative = 1.00, number of

number of rules _ 379
integrand size ’

steps used = 5, number of rules used = 5, integrand size = 16,
Rules used = {5428, 3378, 3384, 3379, 3382}

b cosh(a)Chi(bx™) + bsinh(a)Shi(bz") ~ z~"sinh (a + bz")
n n n

Antiderivative was successfully verified.
[In] Int[x~(-1 - n)*Sinh[a + b*x"n],x]

[Out] (b*Cosh[a]*CoshIntegral[b*x~n])/n - Sinh[a + b*x"n]/(n*x"n) + (b*Sinh[a]*Si
nhIntegral [bxx"n])/n

Rule 3378

Int[((c_.) + (d_.)*(x_))"(m_)*sin[(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] /; FreeQl{c, d, e, £}, x] && LtQ[m, -1
]

Rule 3379

Int[sin[(e_.) + (Complex[0, fz_1)*(f_.)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[I*(SinhIntegral [c¥f*(fz/d) + fxfzxx]/d), x] /; FreeQl{c, d, e, £
, £z}, x] && EqQ[d*e - cxf*xfzxI, 0]

Rule 3382

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

Rule 3384

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

Rule 5428

Int[(x_)"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)" (@ )]1)"(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x], x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQIm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rubi steps

Subst <f Slnh(;++bx) dz, x, x”)
n
2" sinh (a + bz™) bSubst <f w dz,z, m”)
- +

n n

7" sinh (a + bz™) (bcosh(a))Subst <f ms};ﬂ dz, z, m") (bsinh(a))Sub:

=— + +
n n

__ bcosh(a)Chi(bz™)  z~"sinh (a + bz") N bsinh(a)Shi(bz™)
n n n

/x_l_" sinh (a + bz") dx =

Mathematica [A]
time = 0.05, size = 46, normalized size = 1.02

x~"(bx™ cosh(a)Chi(bz™) — sinh (a + bz™) + bz™ sinh(a)Shi(bz™))
n

Antiderivative was successfully verified.

[In] Integrate[x~(-1 - n)*Sinh[a + b*x"n],x]

[Out] (b*x"n*Cosh[a]*CoshIntegral[b*x"n] - Sinh[a + b*x"n] + b*x"n*Sinh[a]*SinhIn
tegral [b*x"n])/(n*x"n)

Maple [A]
time = 0.92, size = 74, normalized size = 1.64

method | result size
. e—a—bz"p—n __ be %explntegral(1,bz™)  eat? a” p—n __ be®explntegral(1,—bz™)
risch 2n 2n 2n 2n 74

Verification of antiderivative is not currently implemented for this CAS.
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[In] int(x~(-1-n)*sinh(a+b*x”n),x,method=_RETURNVERBOSE)
[Out] 1/2/n*exp(-a-b*x~n)/(x"n)-1/2/n*b*exp(-a)*Ei(1,b*x"n)-1/2*exp(a+b*x"n)/(x"n
)/n-1/2/nxb*exp(a)*Ei(1,-b*x"n)
Maxima [A]
time = 0.31, size = 34, normalized size = 0.76
be~9T(=1,bz")  be®T'(—1, —bz")
+
2n 2n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1-n)*sinh(a+b*x"n),x, algorithm="maxima")
[Out] 1/2%b*e”(-a)*gamma(-1, b*x"n)/n + 1/2*b*e”a*gamma(-1, -b*x"n)/n
Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 139 vs.

2(45) = 90.
time = 0.46, size = 139, normalized size = 3.09

((beosh (a) + bsinh () cosh (nlog ()) + (beosh () + bsinh (@) sinh (n log (x)))Ei(bcosh (nlog (x)) + bsinh (nlog (x))) + ((beosh (a) — bsinh (a)) cosh (nlog (z)) + (bcosh (a) — bsinh (a) sinh (n log (2)))Ei( b cosh (n log (z)) — bsinh (n log (x))) — 2 sinh (bcosh (n log («)) + bsinh (nlog («)) + a)

2(ncosh (n10g (x)) + nsinh (n1og (7))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1-n)*sinh(a+b*x"n),x, algorithm="fricas")

[Out] 1/2*(((b*cosh(a) + bxsinh(a))*cosh(n*log(x)) + (b*cosh(a) + b*sinh(a))*sinh
(n*log(x)))*Ei(b*cosh(n*log(x)) + b*sinh(n*log(x))) + ((b*cosh(a) - b*sinh(
a))*cosh(n*log(x)) + (b*cosh(a) - bx*sinh(a))*sinh(n*log(x)))*Ei(-b*cosh(n*l
og(x)) - bxsinh(n*log(x))) - 2*sinh(b*cosh(n*log(x)) + b*sinh(n*log(x)) + a
))/(n*cosh(n*log(x)) + n*sinh(n*log(x)))

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/x_"_l sinh (a + bz") dz

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(-1-n)*sinh(a+b*x**n),x)
[Out] Integral(x**(-n - 1)*sinh(a + b*x**n), x)

Giac [F]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.



[In] integrate(x~(-1-n)*sinh(a+b*x"n),x, algorithm="giac")
[Out] integrate(x~(-n - 1)*sinh(b*x"n + a), x)
Mupad [F]

time = 0.00, size = -1, normalized size = -0.02

/ sinh(a + bz™) i

:L-n—i—l

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x"n)/x"(n + 1),x)

[Out] int(sinh(a + b*x"n)/x"(n + 1), x)
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3.85 [z71""sinh® (a + bz™) dz

Optimal. Leaf size=67

™™ z™cosh (2(a + bz™)) n bChi(2bz™) sinh(2a) n b cosh(2a)Shi(2bx™)
2n 2n n n

[Out] 1/2/n/(x"n)-1/2*cosh(2*a+2*b*x"n)/n/(x"n)+b*cosh(2*a)*Shi (2*b*x~n) /n+b*Chi (
2%b*x"n)*sinh(2*a)/n

Rubi [A]

time = 0.09, antiderivative size = 67, normalized size of antiderivative = 1.00, number of

number of rules _ 0.333,
integrand size

steps used = 7, number of rules used = 6, integrand size = 18,
Rules used = {5470, 5429, 3378, 3384, 3379, 3382}

bsinh(2a)Chi(2bz™) N bcosh(2a)Shi(2bz") 27" cosh (2(a + bz™)) + x™"
n n 2n 2n
Antiderivative was successfully verified.
[In] Int[x~(-1 - n)*Sinh[a + b*x"n]~2,x]

[Out] 1/(2#*n*x"n) - Cosh[2x(a + b*x"n)]/(2*n*x"n) + (b*CoshIntegral[2*b*x~n]*Sinh
[2#a])/n + (b*Cosh[2*a]*SinhIntegral [2*¥b*x"n])/n

Rule 3378

Int[((c_.) + (d_.)*(x_))"(m_)*sin[(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*x], x], x] /; FreeQ[{c, d, e, £}, x] && LtQ[m, -1
]

Rule 3379

Int[sin[(e_.) + (Complex[0, fz_1)*(f_.)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[I*(SinhIntegral[cxf*x(fz/d) + fxfz*x]/d), x] /; FreeQl{c, d, e, f
, £z}, x] && EqQ[d*e - cxf*xfzxI, 0]

Rule 3382

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

Rule 3384

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

Rule 5429

Int[((a_.) + Cosh[(c_.) + (d_.)*(x_)"(m_)]*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cosh[c + d*x])
“p, x1, x, x"n], x] /; FreeQ[{a, b, c, d, m, n, p}, x] & IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQlp] && GtQ[Simplify
[(m + 1)/n], 01))

Rule 5470
Int[((e_.)*(x_))"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_),

x_Symbol] :> Int[ExpandTrigReduce[(e*x)”m, (a + b*Sinh[c + d*x"n])"p, x], x
1 /; FreeQ[{a, b, c, 4, e, m, n}, x] && IGtQ[p, O]

Rubi steps

/z‘l_” sinh? (a + bz™) dr = / (—lz_l_” + %w_l_” cosh (2a + 2bx")) dx

2
_r + ! /x_l_" cosh (2a + 2bz™) dx
 2n 2
g . Subst (f ‘mh(++2bx) dz, z, x")
- 2n 2n
sinh(2a+42bx) n

" ™™ cosh (2(& + bxn)) bSubst (f B — d.’E, T,T >
= - +

2n 2n n

& 2" cosh (2(a + bz™)) s (bcosh(2a))Subst (f %zbm) dz, z, x") (bs
- 2n 2n n

™"z "cosh(2(a + bz")) 4 bChi(2bz™) sinh(2a) + b cosh(2a)Shi(2bz™)
- 2n 2n n n

Mathematica [A]
time = 0.10, size = 54, normalized size = 0.81

z~"(bz"Chi(2bz") sinh(2a) — sinh® (a + bz™) + bz™ cosh(2a)Shi(2bz™))
n

Antiderivative was successfully verified.

[In] Integrate[x~(-1 - n)*Sinh[a + b*x"n]~2,x]



339

[Out] (b*x"n*CoshIntegral [2*¥b*x"n]*Sinh[2*a] - Sinh[a + b*x"n]~2 + b*x"n*Cosh[2+*a
1*SinhIntegral [2¥b*x"n])/(n*x"n)

Maple [A]
time = 3.86, size = 90, normalized size = 1.34

method | result size
. =" e—2a—2ba" y—n be2¢ expIntegral(1,2bz™) z—ne2a+2ba™ be2® explntegral(1,—2bz™)
risch 2n 4an + 2n 4an 2n 90

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(-1-n)*sinh(a+b*x"n)~2,x,method=_RETURNVERBOSE)
[Out] 1/2/n/(x"n)-1/4/n*exp(-2*a-2%b*x"n)/(x"n)+1/2/n*bxexp(-2*a)*Ei(1,2%b*x"n)-1
/4/ (x"n)*exp (2*a+2*b*x"n) /n-1/2/n*b*exp (2*a) *Ei (1,-2%b*x"n)
Maxima [A]
time = 0.35, size = 47, normalized size = 0.70
be(29T(~1,2bz")  beT (-1, —2bx™) 1
2n 2n 2nx™

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1-n)*sinh(a+b*x"n)~2,x, algorithm="maxima")

[Out] -1/2%b*e~(-2%a)*gamma(-1, 2%b*x™n)/n + 1/2%bxe~(2*a)*gamma(-1, -2%b*x"n)/n
+ 1/2/(n*x"n)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 182 vs.

2(64) = 128.
time = 0.41, size = 182, normalized size = 2.72

h (2a) + bsinh (2a) cosh (nlog (z)) + (b ) ) 2bsin (log (¢))) = ((beosh (2a) — bsinh (2a)) cosh (nlog (x)) +

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1-n)*sinh(a+b*x"n)~2,x, algorithm="fricas")

[Out] 1/2*(((b*cosh(2*a) + bxsinh(2%a))*cosh(n*log(x)) + (b*cosh(2*a) + b*sinh(2x
a))*sinh(n*log(x)))*Ei(2*b*cosh(n*log(x)) + 2*bxsinh(n*log(x))) - ((bxcosh(

2*a) - bxsinh(2*a))*cosh(n*log(x)) + (b*cosh(2*a) - bxsinh(2*a))*sinh(n*log
(x)))*Ei (-2xb*cosh(n*log(x)) - 2*b*sinh(n*log(x))) - cosh(b*cosh(n*log(x))

+ bxsinh(n*log(x)) + a)~2 - sinh(b*cosh(n*log(x)) + b*sinh(n*log(x)) + a)~2

+ 1)/ (n*cosh(n*log(x)) + n*sinh(n*log(x)))

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/x_”_l sinh? (a + bz") dx
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Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(x**(-1-n)*sinh(a+b*x**n)**2,x)
[Out] Integral(x**(-n - 1)*sinh(a + b*x**n)**2, x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1-n)*sinh(a+b*x"n)~2,x, algorithm="giac")
[Out] integrate(x~(-n - 1)*sinh(b*x"n + a)~2, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/sinh(a +bz)? i

wn+1

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x"n)"2/x"(n + 1),x)
[Out] int(sinh(a + b*x"n)~2/x"(n + 1), x)
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3.86 [z71""sinh® (a + bz™) dx
Optimal. Leaf size=113

_ 3bcosh(a)Chi(bz") N 3b cosh(3a)Chi(3bz™) n 3z~ "sinh (a + bz") z7"sinh (3(a + bz")) 3bsinh(a)Shi(l
4n 4dn 4n 4n 4n

[Out] -3/4*b*Chi(b*x"n)*cosh(a)/n+3/4*b*Chi (3*b*x"n)*cosh(3*a)/n-3/4*b*Shi (b*x"n)
*sinh(a)/n+3/4*b*Shi (3*b*x"n)*sinh(3*a)/n+3/4*sinh (a+b*x"n)/n/(x"n)-1/4*sin
h(3*a+3*b*x"n)/n/(x"n)

Rubi [A]
time = 0.16, antiderivative size = 113, normalized size of antiderivative = 1.00, number of

number of rules _ 0.333,
integrand size

steps used = 12, number of rules used = 6, integrand size = 18,
Rules used = {5470, 5428, 3378, 3384, 3379, 3382}

__ 3bcosh(a)Chi(bz™) n 3bcosh(3a)Chi(3bz")  3bsinh(a)Shi(bz™) n 3bsinh(3a)Shi(3bz™) n 3z "sinh (a+bz")  z7"sinh (3(a + bz™))
4n 4n 4n 4n 4n 4n

Antiderivative was successfully verified.
[In] Int[x"(-1 - n)*Sinh[a + b*x"n]~3,x]

[Out] (-3*b*Cosh[a]*CoshIntegral[b*x"n])/(4*n) + (3*b*Cosh[3*a]*CoshIntegral [3*b*
x"n])/(4*n) + (3*Sinh[a + b*x"n])/(4*n*x"n) - Sinh[3*(a + b*x"n)]/(4*n*x"n)

- (3*%b*Sinh[al*SinhIntegral [b*x"n])/(4*n) + (3*b*Sinh[3*a]*SinhIntegral [3*
b*x~n])/(4*n)

Rule 3378

Int[((c_.) + (d_.)*(x_))"(m_)*sin[(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*x], x], x] /; FreeQl{c, d, e, £}, x] && LtQ[m, -1
]

Rule 3379

Int[sin[(e_.) + (Complex[0, fz_1)*(f_.)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[I*(SinhIntegral[cxf*(fz/d) + fxfz*x]/d), x] /; FreeQl{c, d, e, f
, £z}, x] && EqQ[d*e - cxf*xfzxI, 0]

Rule 3382

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

Rule 3384
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Int[sinl(e_.) + (f_.)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Dist[Cos[(d*
e - cxf)/d], Int[Sin[cx(£f/d) + f*x]/(c + d*x), x], x] + Dist[Sin[(d*e - cx*f
)/d], Int[Cos[c*(f/d) + f*x]/(c + d*x), x], x] /; FreeQ[{c, d, e, f}, x] &&
NeQ[d*e - cxf, 0]

Rule 5428

Int[(x_)"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(m_)1)"(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x1, x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] & IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rule 5470

Int[((e_.)*(x_))"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)"m, (a + b*Sinh[c + d*x"n])"p, x], x
1 /; FreeQ[{a, b, c, d, e, m, n}, x] && IGtQ[p, O]

Rubi steps

/z_l_” sinh® (a + bz™) dr = / (—Zz_l_” sinh (a + bz") + ix_l_" sinh (3a + 3bw")) dx

1
=1 /x_l_” sinh (3a + 3bz™) dz — Z /x_l_" sinh (a + bz™) dz

Subst (f%dx,x,x”) 3Subst<fsmhg++bz)dx,x,x”>

4n 4n

cosh(a+bx) ,‘
3z "sinh (a + bz") z "sinh (3(a + bz™)) (3b)Subst <f — . 45Tz

4n 4n

4n

cosh(bx
_ 3z "sinh(a+bz") z"sinh(3(a+bz")) (3b cosh(a))Subst (f z(  ds

4n 4n

4n

_ 3bcosh(a)Chi(bz") N 3bcosh(3a)Chi(3bz™) N 3z "sinh (a + bz™) x"si

4n 4n 4n

Mathematica [A]
time = 0.14, size = 95, normalized size = 0.84

_ 27"(3ba™ cosh(a)Chi(bz") — 3bz" cosh(3a)Chi(3bz") — 3sinh (a + bz") + sinh (3(a + bz™)) + 3bz" sinh(a)Shi(bz") — 3bz" sinh(3a)Shi(3bz™))
4n

Antiderivative was successfully verified.



343

[In] Integrate[x~(-1 - n)*Sinh[a + b*x"n]~3,x]

[Out] -1/4%(3*b*x"n*Cosh[a]*CoshIntegral [b*x~n] - 3*b*x"n*Cosh[3*a]*CoshIntegral[
3*bxx~n] - 3%Sinh[a + b*x"n] + Sinh[3*(a + b*x"n)] + 3*b*x"n*Sinh[a]*SinhIn
tegral [bxx"n] - 3%b*x"n*Sinh[3*a]l*SinhIntegral [3*b*x~n])/(n*x"n)

Maple [A]
time = 3.28, size = 152, normalized size = 1.35

method | result
risch e—3a—3bz" 1 —n _ 3be~32 explntegral(1,3b z™) _ 3e—a—bz" p—n + 3be~* expIntegral(1,bz™) _ z—ne3at3ba™ _ 3be3% ex
8n 8n 8n 8n 8n

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(-1-n)*sinh(a+b*x"n)~3,x,method=_ RETURNVERBOSE)

[Out] 1/8/n*exp(-3*a-3*b*x"n)/(x"n)-3/8/n*b*exp(-3*a)*Ei(1,3*b*x"n)-3/8/n*exp(-a-
b*x"n)/(x"n)+3/8/n*b*exp(-a)*Ei(1,b*x"n)-1/8/(x"n) *exp (3*a+3*b*x"n) /n-3/8/n
*xbxexp (3*a) *Ei (1,-3*b*x"n)+3/8%exp (a+b*x"n)/(x"n) /n+3/8/n*bxexp(a) *Ei (1, -b*

X"n)
Maxima [A]
time = 0.36, size = 70, normalized size = 0.62
3be(39(~1,3bz") 3be"YT(—1,b2") 3beT(—1,—bz") 3beCT(~1,—-3ba™)
— — +
8n 8n 8n 8n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1-n)*sinh(a+b*x"n)~3,x, algorithm="maxima")

[Out] 3/8%bxe~(-3%a)*gamma(-1, 3*b*x"n)/n - 3/8+*b*e”(-a)*gamma(-1, b*x"n)/n - 3/8
*xbxe~a*gamma (-1, -b*x"n)/n + 3/8*bxe”(3*a)*gamma (-1, -3*b*x"n)/n

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 303 vs.

2(102) = 204.
time = 0.42, size = 303, normalized size = 2.68

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1-n)*sinh(a+b*x"n)~3,x, algorithm="fricas")

[Out] -1/8+%(2*sinh(b*cosh(n*log(x)) + b*sinh(nxlog(x)) + a)~3 - 3*((b*cosh(3*a) +
bxsinh(3+*a))*cosh(n*log(x)) + (b*cosh(3*a) + b*sinh(3*a))*sinh(n*log(x)))*
Ei(3*b*cosh(n*log(x)) + 3*b*sinh(n*log(x))) + 3*((b*cosh(a) + b*sinh(a))*co
sh(n*log(x)) + (bxcosh(a) + bxsinh(a))*sinh(n*log(x)))*Ei(b*cosh(n*log(x))
+ bxsinh(n*log(x))) + 3*((b*cosh(a) - b*sinh(a))*cosh(n*log(x)) + (b*cosh(a



344

) - b*sinh(a))*sinh(n*log(x)))*Ei(-b*cosh(n*log(x)) - b*sinh(n*log(x))) - 3
*((b*cosh(3*a) - b*sinh(3*a))*cosh(n*log(x)) + (b*cosh(3*a) - b*sinh(3%*a))x*
sinh(n*log(x)))*Ei(-3*b*cosh(n*log(x)) - 3*b*sinh(n*log(x))) + 6*(cosh(b*co
sh(n*log(x)) + b*sinh(n*log(x)) + a)~2 - 1)*sinh(b*cosh(n*log(x)) + b*sinh(
nxlog(x)) + a))/(n*cosh(n*log(x)) + n*sinh(n*log(x)))

Sympy [F(-2)]
time = 0.00, size = 0, normalized size = 0.00

Exception raised: SystemError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(-1-n)*sinh(a+b*x**n)**3,x)
[Out] Exception raised: SystemError >> excessive stack use: stack is 3005 deep
Giac [F|

time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1-n)*sinh(a+b*x~n)~3,x, algorithm="giac")
[Out] integrate(x~(-n - 1)*sinh(b*x"n + a)~3, x)
Mupad [F]

time = 0.00, size = -1, normalized size = -0.01

/Sinh(a + bz i

wn+1

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*x"n)~3/x"(n + 1),x)
[Out] int(sinh(a + b*x"n)~3/x"(n + 1), x)
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3.87 [z~ *2sinh (a + b2") dx
Optimal. Leaf size=71

e‘“ﬁErf(ﬁx”/2> et/ Erﬁ(\/l::c"m)
- +
2Vb'n 2vb n

[Out] -1/2%erf(x~(1/2*n)*b~(1/2))*Pi~(1/2)/exp(a)/n/b~(1/2)+1/2*exp(a)*erfi(x~(1/
2*xn)*b~ (1/2))*Pi~(1/2) /n/b~(1/2)

Rubi [A]

time = 0.03, antiderivative size = 71, normalized size of antiderivative = 1.00, number of

number of rules __
' integrand size 0.222,

steps used = 4, number of rules used = 4, integrand size = 18
Rules used = {5464, 5406, 2235, 2236}

\/Fe“Erﬁ<\/Fx”/2> ﬁe‘“Erf(ﬁm”/2>
2vb'n - 2v/b'n

Antiderivative was successfully verified.
[In] Int[x~(-1 + n/2)*Sinh[a + b*x"n],x]

[Out] -1/2%(Sqrt[Pi]*Erf[Sqrt[bl*x~(n/2)])/(Sqrt[b]*E~a*n) + (E"a*Sqrt[Pi]*Erfil[S
qrt [bl*x~(n/2)]1)/(2xSqrt [b] *n)

Rule 2235

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~axSqrt
[Pil*(Erfi[(c + d*x)*Rt[bxLog[F], 2]]/(2xd*Rt[b*xLogl[F]l, 2])), x] /; FreeQ[{
F, a, b, ¢, d}, x] && PosQ[b]

Rule 2236

Int[(F_)"((a_.) + (b_.)*x((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~axSqrt
[Pi]*(Erf [(c + d*x)*Rt[(-b)*Logl[F], 2]]1/(2*d*Rt[(-b)*LoglF], 2])), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rule 5406

Int[Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E"(c + d*x"n)
, x], x] - Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
[n, 1]

Rule 5464

Int[(x_)"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_.), x_Symbo
1] :> Dist[1/(m + 1), Subst[Int[(a + b*Sinh[c + d*x~Simplify[n/(m + 1)]]1)7p
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, x], x, x"(m + 1)], x] /; FreeQ[{a, b, c, d, m, n}, x] && IntegerQ[p] && N
eQ[m, -1] &% IGtQ[Simplify[n/(m + 1)], 0] && !IntegerQ[n]

Rubi steps

. 9Subst( [ sinh (a + bz?) dz, 7, 22
/$_1+2sinh(a+bxn) dr = ubst(/ sinh (a + b*) dz, z, 5"")

n

Subst (f e~ dy xn/2>
- - +

e‘“ﬁerf(\/%x"/z) e“ﬁerﬁ(ﬁx"/zf
- 2vb'n " 2vb'n

Subst ( [ ot d ., ™/ 2)

Mathematica [A]
time = 1.09, size = 60, normalized size = 0.85

N3 <Erf<\/l7 x"/2> (— cosh(a) + sinh(a)) + Erﬁ(ﬁw"/2> (cosh(a) + sinh(a)))
2V n

Antiderivative was successfully verified.

[In] Integrate[x~(-1 + n/2)#*Sinh[a + b*x"n],x]

[Out] (Sqrt[Pi]=*(Erf[Sqrt([bl*x~(n/2)]*(-Cosh[a] + Sinh[a]) + Erfil[Sqrt[b]l*x~(n/2)
1*(Cosh[a] + Sinh[a])))/(2*Sqrt[b]l*n)

Maple [A]
time = 0.44, size = 54, normalized size = 0.76

method | result
<ch e*“\/’l? erf(:c% \/E) e“\/’l? erf(\/ —b w%)
Hse B 2n\/F + 2ny/ —b
\/7? \/E erf(z%\/g> m \/_‘ erﬁ(z%\/g> ﬁ(ib)%erf(z%\/l?) vV
\/5 \/7? 2\/17 + 2\/3 sinh(a) z\/? \/7? - 3 4
meijerg - - -
2v/1b n 2v1b n

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(-1+1/2*n)*sinh(a+b*x"n),x,method=_RETURNVERBOSE)

[Out] -1/2/n*exp(-a)*Pi~(1/2)/b~(1/2)*erf (x~(1/2*n)*b~(1/2))+1/2/n*exp(a)*Pi~(1/2
)/ (-b)~(1/2) *erf ((-b) = (1/2)*x~(1/2*n))
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Maxima [A]
time = 0.33, size = 69, normalized size = 0.97

\/?a:%n(erf (W) — 1>e(_a) \/Fm%”(erf <\/W> — 1>e“
- 2vVbz" n - 2v/—bz" n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1+1/2%n)*sinh(a+b*x"n),x, algorithm="maxima")

[Out] -1/2*sqrt(pi)*x~(1/2*n)*(erf(sqrt(b*x"n)) - 1)*e~(-a)/(sqrt(b*x"n)*n) + 1/2
*xsqrt (pi) *x~ (1/2*n) * (erf (sqrt (-b*x"n)) - 1)*e~a/(sqrt(-b*x"n)*n)

Fricas [A]

time = 0.40, size = 97, normalized size = 1.37

/T V=0 (cosh (a) + sinh (a)) erf (\/jz cosh (L (n — 2)log (z)) + V/=b wsinh (L (n - 2) log (z))) + /@ Vb (cosh (a) — sinh (a)) erf (ﬁz cosh (4 (n — 2)log (z)) + Vb & sinh (3(n—2)log (z)))
2bn

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1+1/2%n)*sinh(a+b*x"n),x, algorithm="fricas")

[Out] -1/2%(sqrt(pi)*sqrt(-b)*(cosh(a) + sinh(a))*erf(sqrt(-b)*x*cosh(1/2*(n - 2)
*xlog(x)) + sqrt(-b)*x*sinh(1/2*(n - 2)*log(x))) + sqrt(pi)*sqrt(b)*(cosh(a)
- sinh(a))*erf (sqrt(b)*x*cosh(1/2*(n - 2)*log(x)) + sqrt(b)*x*sinh(1/2*(n

- 2)*log(x))))/(b*n)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/xg_l sinh (a + bz") dz

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(-1+1/2+*n)*sinh(a+b*x**n) ,x)

[Out] Integral(x**(n/2 - 1)*sinh(a + b*x**n), x)

Giac [A]
time = 0.44, size = 53, normalized size = 0.75
ﬁerf(—\/g V" )e(_“) \/7?erf(—\/ —b Vz" )ea
¥ - Vb

2n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1+1/2%n)*sinh(a+b*x"n),x, algorithm="giac")
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[Out] 1/2%(sqrt(pi)*erf(-sqrt(b)*sqrt(x~n))*e~(-a)/sqrt(b) - sqrt(pi)*erf(-sqrt(-
b)*sqrt(x~n))*e~a/sqrt(-b))/n

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/:cg_l sinh(a +bz") dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(n/2 - 1)*sinh(a + b*x"n),x)
[Out] int(x~(n/2 - 1)*sinh(a + b*x"n), x)
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3.88 [ z*sinh ((a + bx)?) dz

Optimal. Leaf size=113

acosh ((a + bx)?) N (a + bz) cosh ((a +bx)®) /7 Erf(a+bx) a®/m Exf(a+bx) /7 Erfi(a + bx) L
b3 2b3 8b3 43 8b3

[Out] -axcosh((b*x+a)~2)/b~3+1/2%(b*xx+a)*cosh((b*x+a) ~2)/b"3-1/8*erf (b*xx+a)*Pi~ (1
/2) /b"3-1/4xa"~2xerf (b*xx+a)*Pi~(1/2) /b~3-1/8*%erfi (b*x+a)*Pi~(1/2) /b~3+1/4*xa~
2%erfi(b*xx+a)*Pi~(1/2)/b"3

Rubi [A]

time = 0.07, antiderivative size = 113, normalized size of antiderivative = 1.00, number of

steps used = 12, number of rules used = 9, integrand size = 12, Iﬁ%ﬂ%ﬁ;ﬁg 1;111Zlgs = 0.750,

Rules used = {5472, 6874, 5406, 2235, 2236, 5428, 2718, 5432, 5407}

V7 a®Erf(a+bz) /7 a®Erfi(a+bz) /7 Erf(a+bz) /7 Erfi(a+bz) acosh((a+bz)?) (a+ bx)cosh((a+ bx)?)
- 43 4 - 813 - 83 - 3 + 203
Antiderivative was successfully verified.
[In] Int[x~2*Sinh[(a + b*x)~2],x]

[Out] -((a*Cosh[(a + b*x)~2])/b"3) + ((a + b*x)*Cosh[(a + b*x)~2])/(2%b"3) - (Sqr
t[Pi]l*Erf[a + b*x])/(8*b~3) - (a~2*Sqrt[Pil+*Erf[a + b*x])/(4xb~3) - (Sqrt[P
i]*Erfifa + bxx])/(8%b~3) + (a"2*Sqrt[Pi]*Erfila + b*x])/(4*b~3)

Rule 2235

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pil*(Erfil[(c + d*x)#*Rt[bxLogl[F], 2]11/(2*d*Rt[b*Logl[Fl, 21)), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]

Rule 2236

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pi]*(Erf[(c + d*x)*Rt[(-b)*Logl[F], 2]]1/(2xd*Rt[(-b)*LoglF], 21)), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rule 2718

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

Rule 5406

Int[Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E~(c + d*x"n)
, x], x] - Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
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[n, 1]

Rule 5407

Int[Cosh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol]l :> Dist[1/2, Int[E~(c + d*x"n)
, x], x] + Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
[n, 1]

Rule 5428

Int[(x_)~"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)]1)"(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x1, x, x"n], x] /; FreeQ[{a, b, c, d, m, n, p}, x] & IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQlp] && GtQ[Simplify
[(m + 1)/n], 01))

Rule 5432

Int[((e_.)*(x_))"(m_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Simp[e~(
n - 1)*x(exx)"(m - n + 1)*(Cosh[c + d*x"n]/(d*n)), x] - Distle"n*((m - n + 1
)/(d*n)), Int[(e*x)~(m - n)*Cosh[c + d*x~n], x], x] /; FreeQ[{c, d, e}, x]
&& IGtQ[n, 0] && LtQ[O0, n, m + 1]

Rule 5472

Int[(x_)~"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(u_ )" (n_)]1)"(p_.), x_Symbo
1] :> Dist[1/Coefficient[u, x, 1]°(m + 1), Subst[Int[(x - Coefficient[u, x,
0])"m*(a + b*Sinh[c + d*x"n])"p, x], x, ul, x] /; FreeQ[{a, b, ¢, d, n, p}
, x] && LinearQ[u, x] && NeQ[u, x] && Integer(Q[m]

Rule 6874

Int[u_, x_Symbol] :> With[{v = ExpandIntegrand[u, x]}, Int[v, x] /; SumQ[v]
]

Rubi steps
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_ Subst([(—a+ x)?sinh (2?) dz,z,a + bx)

/z2 sinh ((a + bz)?) dz 73
_ Subst( [ (a®sinh (¢*) — 2az sinh (z?) + 2? sinh (2?)) dz, z,a + bx)
— b3
Subst( [ z?sinh (z%) dz,z,a +bz)  (2a)Subst( [ zsinh (z?) dz,z,a + bz)
- b3 o b3 +
_ (a+bz)cosh ((a+bz)?) Subst([cosh(z?) dr,x,a+bx) aSubst([ sinh
B 2b3 23
__acosh((a+bz)*)  (a+bx)cosh((a+bx)?) o7 erf(a+ bx) N a’y/m
Bl b 23 43
_acosh ((a +bz)?) N (a +bz)cosh ((a+bx)®) /merflat+br) a7 erl
b3 2b3 8b3 4t

Mathematica [A]
time = 0.09, size = 63, normalized size = 0.56

—4(a — bx) cosh ((a + bx)?) — (1 + 2a?) /7 Erf(a + bx) + (=1 + 2a?) /7 Erfi(a + bz)
8b3

Antiderivative was successfully verified.

[In] Integrate[x~2#Sinh[(a + b*x)~2],x]
[Out] (-4*(a - b*x)*Cosh[(a + b*x)~2] - (1 + 2*a~2)*Sqrt[Pi]*Erf[a + b*x] + (-1 +

2%a~2)*Sqrt [Pi]*Erfila + b*x])/(8*b~3)

Maple [C] Result contains complex when optimal does not.
time = 0.46, size = 136, normalized size = 1.20

method | result
risch ze~(to+a)®  ge-(ata)®  aPerf(brta)y/T  erf(bzta)y/T 4 gebeta)®  gelbata)® a2 /T exf(iba-tia) i
4b2 4b3 4b3 8b3 4b2 4b3 4b3

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*sinh((b*x+a)~2),x,method=_RETURNVERBOSE)

[Out] 1/4/b~2xx*exp(-(b*x+a)~2)-1/4*a/b~3*exp (- (b*x+a) ~2)-1/4*a"~2xerf (b*x+a)*Pi~(
1/2) /b~3-1/8*erf (bxx+a) *Pi~ (1/2) /b~3+1/4/b~2*x*exp ((b*x+a) “2) -1/4*a/b~3*exp
((b*x+a) ~2)-1/4*I*a~2/b~3*%Pi~ (1/2) *erf (I*b*x+I*a)+1/8%I/b~3*Pi~ (1/2)*erf (I*

bxx+Ix*a)
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Maxima [B] Leaf count of result is larger than twice the leaf count of optimal. 817 vs.
2(95) = 190.
time = 0.52, size = 817, normalized size = 7.23

(e (e ot

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/3*x"3*sinh((b*x + a)~2) + 1/6*((sqrt(pi)*(b~2*x + a*b)*a~3*b~4x(erf (sqrt(
(b™2*x + a*b)~2)/b) - 1)/(sqrt((b”2*x + axb)~2)*(-b~2)~(7/2)) - 3*(b~2*x +
axb) "3*axb~4*gamma (3/2, (b~2*x + a*b)~2/b"2)/(((b~2*x + axb)~2)~(3/2)*(-b"2
)=(7/2)) + 3*a~2xb"4*xe” (-(b"2*x + a*b)~2/b"2)/(-b"2)"(7/2) + b~ 4*gamma(2, (
b~2%x + axb)~2/b~2)/(-b~2)"(7/2))*a/sqrt(-b~2) + (sqrt(pi)*(b~2*x + a*b)*a”
4xb~5* (erf (sqrt ((b~2*x + a*b)~2)/b) - 1)/(sqrt((b~2*x + axb)~2)*(-b~2)~(9/2
)) - 6%(b"2%x + a*b) "3%a~2*b~5*gamma(3/2, (b~2*x + a*b)~2/b72)/(((b"2*x + a
*b)~2) " (3/2)*(-b"2)~(9/2)) + 4*a~3xb~5*xe” (-(b"2*x + a*b)~2/b"2)/(-b"2)~(9/2
) - (b™2%x + axb) 5xb~5*gamma(5/2, (b~2*x + a*b)~2/b~2)/(((b~2*x + axb)~2)~
(5/2)*(-b~2)7(9/2)) + 4*xa*b~b*xgamma(2, (b~2*x + axb)~2/b~2)/(-b~2)~(9/2))*Db
/sqrt(-b~2) + a*x(sqrt(pi)*(b~2*x + a*b)*a~3*(erf(sqrt(-(b~2*x + a*b)~2/b"2)
) = 1)/ (b74*sqrt(-(b"2*x + axb)~2/b"2)) - 3*a~2*e”((b"2*x + axb)~2/b~2)/b"3
+ gamma (2, -(b~2*x + a*b)~2/b"2)/b"3 - 3*x(b"2*x + a*b) “3*akxgamma(3/2, -(b~
2xx + a*xb)~2/b"2)/(b~6x(-(b~2%x + ax*b)~2/b~2)7(3/2)))/b - sqrt(pi)*(b~2xx +
axb) *a~4x* (erf (sqrt (-(b~2#x + ax*b)~2/b~2)) - 1)/(b~5*sqrt(-(b"2*x + a*b) "2/
b~2)) + 4xa~3*%e”((b"2*x + a*b)~2/b"2)/b"4 - 4xaxgamma(2, -(b~2*x + axb)~2/b
~2)/b74 + 6%(b"2%x + a*b) ~"3*a"2xgamma(3/2, -(b~2*x + a*b)~2/b~2)/ (" 7*(-(b"”
2xx + a*b)~2/b"2)"(3/2)) + (b~2*x + axb) “5xgamma(5/2, -(b~2*x + a*b)~2/b~2)
/(79% (- (b~2%x + axb)~2/b~2)"(5/2)))*b

Fricas [A]

time = 0.42, size = 165, normalized size = 1.46

(\/7?(2 @+ 1)VE erf (%) eWPa*+2abota®) _ /(262 — 1)VE2 erfi (%) el +2abota®) _ 9 b2 4 9 0b — 2 (b — ab)ewr’ﬂabmﬁ>e(-b2*-2abz-u’>

8ot

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/8*(sqrt(pi)*(2*xa~2 + 1)#*sqrt(b~2)*erf(sqrt(b~2)*(b*x + a)/b)*e” (b~2*x"2
+ 2xaxb*x + a”2) - sqrt(pi)*(2xa~2 - 1)*sqrt(b”2)*erfi(sqrt(b”2)*(bxx + a)/
b)*e” (b~2%x"2 + 2*axb*x + a~2) - 2*xb"2xx + 2*a*b - 2% (b"2%x - axb)*e”(2xb"2

*x72 + 4kaxbkx + 2*%a”~2))*e”(-b"2*%x"2 - 2*axb*x - a~2)/b"4

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ z? sinh (a2 + 2abx + b2x2) dz
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2*sinh((b*x+a)**2),x)
[Out] Integral(x**2*sinh(a**2 + 2xaxb*x + bx*2kx**2), Xx)

Giac [C] Result contains complex when optimal does not.
time = 0.43, size = 137, normalized size = 1.21

VT 2a-Deri(ib(@e+2)) _ 2(ba+)-2a)e P 2?) ST 00200) e(<b(+2)) N 2 (b(a+2)—2a)e( <" ~2ebe=e?)
_ b ) ) 2
812 + 812

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/8*(I*sqrt(pi)*(2*a~2 - 1)x*erf(Ixbx(x + a/b))/b - 2*(bx(x + a/b) - 2*a)*e

“(b72%x"2 + 2%axbxx + a”2)/b)/b”2 + 1/8*(sqrt(pi)*(2*xa~2 + 1)*erf(-b*x(x + a
/b)) /b + 2x(bx(x + a/b) - 2%a)*e”(-b~2*x~2 - 2xa*b*x - a~2)/b)/b"2

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

/x2 sinh((a +bz)?) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*sinh((a + b*x)~2),x)
[Out] int(x"2*sinh((a + b*x)~2), x)
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3.89 [ zsinh ((a + bz)?) dz

Optimal. Leaf size=54

cosh ((a + bz)?) N ay/7 Erf(a +bz)  ay/m Erfi(a + bz)
2b? 4b? 4b?

[Out] 1/2*cosh((b*x+a)~2)/b~2+1/4*xaxerf (bxx+a)*Pi~(1/2)/b~2-1/4*a*xerfi (b*x+a)*Pi~
(1/2)/v"2

Rubi [A]
time = 0.04, antiderivative size = 54, normalized size of antiderivative = 1.00, number of

number of rules _ 0.700,

steps used = 8, number of rules used = 7, integrand size = 10, = :
integrand size

Rules used = {5472, 6874, 5406, 2235, 2236, 5428, 2718}

V7 aBrf(a +bz)  /m aErfi(a + bx) N cosh ((a + bz)?)
42 42 2b?

Antiderivative was successfully verified.
[In] Int[x*Sinh[(a + b*x)~2],x]

[Out] Cosh[(a + b*xx)~2]/(2+¥b~2) + (a*xSqrt[Pil*Erf[a + b*x])/(4*xb~2) - (a*Sqrt[Pil
*Erfila + b*x])/(4xb~2)

Rule 2235

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pil*(Erfil(c + d*x)*Rt[b*Log[F], 2]11/(2*d*Rt[b*Log[F], 21)), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]

Rule 2236

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pi]l*(Erf [(c + d*x)*Rt[(-b)*Logl[F], 2]]1/(2*d*Rt[(-b)*Logl[F], 2]1)), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rule 2718

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

Rule 5406

Int[Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E~(c + d*x"n)
, x]J, x] - Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
[n, 1]
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Rule 5428

Int[(x_)~"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)]1)"(p_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Sinh[c + d*x])
“p, x], x, x"nl], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rule 5472

Int[(x_ )~ (m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(u_ )" (n_)1)"(p_.), x_Symbo
1] :> Dist[1/Coefficient[u, x, 1]°(m + 1), Subst[Int[(x - Coefficient[u, x,
0])"m*(a + b*Sinh[c + d*x"n])"p, x], x, ul, x] /; FreeQ[{a, b, ¢, d, n, p}
, x] && LinearQ[u, x] && NeQ[u, x] && Integer(Q[m]

Rule 6874

Int[u_, x_Symbol] :> With[{v = ExpandIntegrand[u, x]}, Int[v, x] /; SumQ[v]
]

Rubi steps

Subst ( [(— inh (22) dz, 2, + b
[ () - S 140
_ Subst( [ (—asinh (¢°) + zsinh (2?)) dz,z,a + bx)
— %
Subst( [ zsinh (2?) dz,z,a +bz)  aSubst( [ sinh (2?) dz,z,a + bz)
- b2 - b2
Subst( [ sinh(z) dz, 7, (a + bz)?) ~ aSubst (f e~ dz,z,a+ bac) aSubst <f<
252 - 252 -
_ cosh ((a+ bz)?) N ay/m erf(a+bz)  ay/m erfi(a + bx)
B 2b? 4b? 4p?

Mathematica [A]
time = 0.02, size = 44, normalized size = 0.81

cosh ((a +bz)?) a7 (—Erf(a + bx) + Erfi(a + bx))
262 B 4b?

Antiderivative was successfully verified.

[In] Integrate[x*Sinh[(a + b*x)~2],x]
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[Out] Cosh[(a + b*x)~2]/(2*b~2) - (a*Sqrt[Pi]*(-Erfl[a + b*x] + Erfila + b*x]))/(4
*b~2)

Maple [C] Result contains complex when optimal does not.

time = 0.25, size = 66, normalized size = 1.22

method | result size

o—(bata)? aerf(bz+a)y/T e(bz+a)? ia\/T erf(ibz+ia)
4b2 4b2 + 4b2 + 4b? 66

risch

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh((b*x+a)~2),x,method=_RETURNVERBOSE)

[Out] 1/4/b~2*exp(-(b*x+a) ~2)+1/4*a*xerf (b*x+a)*Pi~(1/2)/b"2+1/4/b"2*exp ((b*x+a) 2
)+1/4%I*a/b~2%Pi~ (1/2) *erf (I*b*x+I*a)

Maxima [B] Leaf count of result is larger than twice the leaf count of optimal. 649 vs.

2(44) = 88.

time = 0.46, size = 649, normalized size = 12.02

= x R G I T R,

T = v Trrar G 7 ()
o [ rra (-

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/2*%x"2xsinh((b*x + a)~2) + 1/4*((sqrt(pi)*(b~2*x + a*b)*a~2*b~3*(erf (sqrt(
(b~2*x + ax*b)~2)/b) - 1)/(sqrt((b”2*x + axb)~2)*(-b~2)~(5/2)) - (b~2*x + ax
b) “3*b~3*gamma (3/2, (b"2*x + a*b)~2/b"2)/(((b~2*x + axb)~2)~(3/2)*(-b"2)~(5
/2)) + 2xaxb~3xe”(-(b"2*x + a*b)~2/b~2)/(-b"2)~(5/2))*a/sqrt(-b~2) + (sqrt(
pi)*(b~2%x + axb)*a~3xb~4x*(erf(sqrt((b~2*x + a*b)~2)/b) - 1)/(sqrt((b"2*x +
a*xb)"2)*(-b~2)"(7/2)) - 3*(b~2*x + axb) 3*axb~4*gamma(3/2, (b~2*x + a*b)~2
/b72)/(((b~2*x + axb)~2)~(3/2)*(-b"2)~(7/2)) + 3*a~2*b~4*e”(-(b~2*x + axb)~
2/b72)/(-b~2)~(7/2) + b~4xgamma(2, (b~2*x + a*b)~2/b~2)/(-b~2)~(7/2))*b/sqr
t(-b"2) - ax(sqrt(pi)*(b~2*x + a*b)*a~2*(erf(sqrt(-(b"2*x + a*b)~2/b"2)) -
1)/ (b~3*sqrt (-(b~2*x + a*b)~2/b"2)) - 2*a*xe”((b~2*x + axb)~2/b"2)/b~2 - (b~
2xx + axb) “3*gamma(3/2, -(b~2*x + a*b)~2/b~2)/(b"5x(-(b~2*x + a*b)~2/b72)"(
3/2)))/b + sqrt(pi)*(b~2*x + axb)*a~3x(erf(sqrt(-(b"2*x + axb)~2/b"2)) - 1)
/(b~4xsqrt (-(b~2*x + axb)~2/b"2)) - 3xa~2*e” ((b~2*x + a*b)~2/b"2)/b"3 + gam
ma(2, -(b"2xx + a*b)~2/b"2)/b"3 - 3*(b~2#x + axb) 3*axgamma(3/2, -(b~2*x +
a*b) ~2/b~2)/(b~6x(-(b~"2*x + a*b)~2/b~2)~(3/2)))*b

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 134 vs.

2(44) = 88.

time = 0.37, size = 134, normalized size = 2.48

<\/7? a\/b_2‘ erf <\/ﬁ£bz+a>> e(b212+2abz+a2) _ \/7?0(\/1)_2‘ erfi <\/ﬁ£bz+a)> e(b2z2+2abz+a2) + be(2b212+4abz+2a2) + b>e(—bzzz—2abz—a2)
458
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Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/4*(sqrt(pi)*a*sqrt(b~2)*erf (sqrt(b~2)*(b*x + a)/b)*e~(b"2*x~2 + 2*kaxbxx +
a~2) - sqrt(pi)*axsqrt(b~2)*erfi(sqrt(b~2)*(b*x + a)/b)*e”(b"2*x"2 + 2*axb

*X + a”2) + bxe”(2¥xb72%x"2 + 4kaxb*x + 2%a”2) + b)*e”(-b72%x"2 - 2*xaxb*x -
a~2)/b"3

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/x sinh (a® 4 2abz + b°z?) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh((b*x+a)**2),x)

[Out] Integral(x*sinh(a**2 + 2xa*b*x + b**2*x**2), Xx)

Giac [C] Result contains complex when optimal does not.
time = 0.42, size = 99, normalized size = 1.83
(7b2z272abzfa2)

iV T aerf(ib(z+%)) e(b2z2+2 abe+a?) VT aerf(—b(z+%)) e
— 3 — b _ b - b

B 4b 4b

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/4%(-I*sqrt(pi)*axerf(I*bx(x + a/b))/b - e~ (b"2xx"2 + 2*xaxbxx + a~2)/b)/b
- 1/4*x(sqrt(pi)*axerf (-bx(x + a/b))/b - e~ (-b~"2*x"2 - 2%a*b*x - a~2)/b)/b

Mupad [F]
time = 0.00, size = -1, normalized size = -0.02

/xsinh((a +b2)?) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh((a + b*x)~2),x)
[Out] int(x*sinh((a + b*x)~2), x)
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3.90 [ sinh ((a + bx)?) dzx

Optimal. Leaf size=37

V7 Erf(a +bx)  +/7 Erfi(a + bx)
o F b

[Out] -1/4xerf (bxx+a)*Pi~(1/2)/b+1/4xerfi(bxx+a)*Pi~(1/2)/b

Rubi [A]
time = 0.01, antiderivative size = 37, normalized size of antiderivative = 1.00, number of

number of rules _ 50
integrand size ’

steps used = 4, number of rules used = 4, integrand size = 8,
Rules used = {5418, 5406, 2235, 2236}

v Erfi(a+bz) /7 Erf(a + bx)
4b 4b

Antiderivative was successfully verified.

[In] Int[Sinh[(a + b*x)~2],x]

[Out] -1/4%(Sqrt[Pi]*Erf[a + b*x])/b + (Sqrt[Pil*Erfila + b*x])/(4x*Db)
Rule 2235

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~a*Sqrt
[Pil*(Erfil[(c + d*x)*Rt[b*Log[F], 2]11/(2*d*Rt[b*Log[F], 21)), x] /; FreeQ[{
F, a, b, c, d}, x] && PosQ[b]

Rule 2236

Int[(F_)"((a_.) + (b_.)*x((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~axSqrt
[Pi]*(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 5406

Int[Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E"(c + d*x"n)
, x]J, x] - Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
[n, 1]

Rule 5418

Int[((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(u_)"(n_)]1)"(p_.), x_Symbol] :> Dist[
1/Coefficient[u, x, 1], Subst[Int[(a + b*Sinh[c + d*x"n])~p, x], x, ul, x]
/; FreeQ[{a, b, c, d, n}, x] && IntegerQ[p] && LinearQ[u, x] && NeQ[u, x]

Rubi steps
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Subst(/ sinh (z°) dz,z,a +b
/sinh((a+ba;)2) dp = 208 ([ sinh (z?) dz, z,a + bz)
b
Subst <f e dz,z,a+ bx) Subst (f e” dz,z,a + bz>
o 2b " 2
B V7 erf(a + bx) N V7 erfi(a + bx)
- 4b 4b

Mathematica [A]
time = 0.01, size = 27, normalized size = 0.73

V7' (=Erf(a + bx) + Erfi(a + b))
4b

Antiderivative was successfully verified.

[In] Integrate[Sinh[(a + b*x)~2],x]
[Out] (Sqrt[Pil*(-Erfl[a + b*x] + Erfila + b*x]))/(4%Db)

Maple [C] Result contains complex when optimal does not.
time = 0.25, size = 36, normalized size = 0.97

method | result size
erf(bz+a) \/7? 1\/7? erf(ibz+ia) 36
- 4b - 4b

risch

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh((b*x+a)~2),x,method=_RETURNVERBOSE)
[Out] -1/4xerf (bxx+a)*Pi~(1/2)/b-1/4%xI*Pi~(1/2) /b*erf (Ixb*x+I*a)

Maxima [B] Leaf count of result is larger than twice the leaf count of optimal. 477 vs.

2(29) = 58.
time = 0.44, size = 477, normalized size = 12.89

(B + ab)? (- 7z + ab)” 2+ abha? |_ (B2 + aby
V- VA (a + ab)a’ (m(\‘ 7

= b N o[ ra? d » <J»,b.‘w,t)f

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh((b*x+a)~2),x, algorithm="maxima")
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[Out] 1/2%((sqrt(pi)*(b~2*x + axb)*axb~2x*(erf (sqrt((b~2*x + a*b)~2)/b) - 1)/(sqrt
((b™2*x + axb)~2)*(-b~2)"(3/2)) + b~2*e~(-(b™2*x + a*b)~2/b~2)/(-b~2)~(3/2)
)*xa/sqrt(-b~2) + (sqrt(pi)*(b~2*x + axb)*a~2*b~3*(erf(sqrt((b~2*x + axb)~2)
/b) = 1)/(sqrt((b”"2*x + a*b)~2)*(-b~2)~(5/2)) - (b~2*x + a*b) ~3*b~3*gamma (3
/2, (b~2*%x + axb)~2/b72)/(((b~2*x + a*b)~2)~(3/2)*(-b"2)~(5/2)) + 2%a*b~3x*e
“(-(b"2xx + a*b)~2/b"2)/(-b"2)~(5/2))*b/sqrt(-b"2) + ax(sqrt(pi)*(b"2*x + a
xb)*ax (erf (sqrt (-(b~2*x + a*b)~2/b~2)) - 1)/(b~2*sqrt(-(b"2*x + a*b)~2/b"2)
) - e~ ((b™2*x + ax*b)~2/b"2)/b)/b - sqrt(pi)*(b~2*x + a*b)*a~2*(erf(sqrt(-(b
“2xx + a*xb)~2/b72)) - 1)/(b"3*sqrt(-(b"2*x + a*xb)~2/b"2)) + 2xaxe” ((b~2xx +
a*b)~2/b~2)/b"2 + (b"2*x + a*b) 3*gamma(3/2, -(b"2*x + a*b)~2/b~2)/(b~5x(-
(b™2*x + a*b)~2/b~2)~(3/2)))*b + x*sinh((b*x + a)~2)

Fricas [A]
time = 0.36, size = 55, normalized size = 1.49

\/7?\/197 erf <m> — \/7?\/1)7 erfi (\/bTébHa))
- 42

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/4%(sqrt(pi)*sqrt(b~2)*erf(sqrt(b~2)*(b*x + a)/b) - sqrt(pi)*sqrt(b~2)*er
fi(sqrt(b”2)*(bxx + a)/b))/b"2

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/sinh ((a+ bx)2) dzx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh((b*x+a)**2),x)
[Out] Integral(sinh((a + b*x)**2), x)

Giac [C] Result contains complex when optimal does not.
time = 0.42, size = 39, normalized size = 1.05

_i\/7? erf (ib(z + %)) N vV erf (=b(z + %))
4b 4b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh((b*x+a)~2),x, algorithm="giac")
[Out] -1/4%I*sqrt(pi)*erf(I*b*(x + a/b))/b + 1/4*xsqrt(pi)*erf(-b*x(x + a/b))/b
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Mupad [F]
time = 0.00, size = -1, normalized size = -0.03

/sinh((a +b2)?) do

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh((a + b*x)~2),x)
[Out] int(sinh((a + b*x)~2), x)
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sinh ((a-+bx)?) du

X

3.91 [

Optimal. Leaf size=20

bInt (Smh ((‘Z; b)) :c)

[Out] b*CannotIntegrate(sinh((b*x+a)~2)/b/x,x)

Rubi [A]

time = 0.03, antiderivative size = 0, normalized size of antiderivative = 0.00, number of
number of rules _

A =2 = (.000
integrand size ’

steps used = 0, number of rules used = 0, integrand size = 0,
Rules used = {}

: 2

/smh((a+bx) )dac
x

Verification is not applicable to the result.

[In] Int[Sinh[(a + b*x)~2]/x,x]

[Out] Defer[Subst] [Defer[Int] [Sinh[x"2]/(-a + %), x], X, a + b*x]

Rubi steps

. 2 . 2
/ Slnh ((a + bx) ) d.'L' — SubSt (/ w dx, .'L', a + bx)

x —a—+T

Mathematica [A]
time = 7.04, size = 0, normalized size = 0.00

/sinh ((a + bz)?) i

X

Verification is not applicable to the result.

[In] Integrate[Sinh[(a + b*x)~2]/x,x]
[Out] Integrate[Sinh[(a + b*x)~2]/x, x]

Maple [A]
time = 0.11, size = 0, normalized size = 0.00
inh ((b 2
/Sln ((f::—l—a) ) I

Verification of antiderivative is not currently implemented for this CAS.



[In] int(sinh((b*x+a)~2)/x,x)
[Out] int(sinh((b*x+a)~2)/x,x)

Maxima [A]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh((b*x+a)~2)/x,x, algorithm="maxima")
[Out] integrate(sinh((b*x + a)~2)/x, x)

Fricas [A]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh((b*x+a)~2)/x,x, algorithm="fricas")
[Out] integral(sinh(b~2*x~2 + 2*axb*x + a~2)/x, x)

Sympy [A]
time = 0.00, size = 0, normalized size = 0.00

/ sinh (a? + 2abx + b?z?) i

T

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh((b*x+a)**2)/x,x)

[Out] Integral(sinh(a**2 + 2%axb*x + b**2*x**2)/x, X)
Giac [A]

time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh((b*x+a)~2)/x,x, algorithm="giac")
[Out] integrate(sinh((b*x + a)~2)/x, x)

Mupad [A]
time = 0.00, size = -1, normalized size = -0.05

/ sinh((a + bx)2) I

x

363
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh((a + b*x)~2)/x,x)
[Out] int(sinh((a + b*x)~2)/x, x)
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sinh ((a+bx)?) du

x2

3.92 [

Optimal. Leaf size=15

Int (sinh ((a + bz)?) ’ x)

2
[Out] Unintegrable(sinh((b*x+a)~2)/x~2,x)
Rubi [A]

time = 0.03, antiderivative size = 0, normalized size of antiderivative = 0.00, number of

steps used = 0, number of rules used = 0, integrand size = 0, Iﬁ%ﬂ%ﬁ;ﬁé rslilzlgs = 0.000,

Rules used = {}

. 2

/smh((az—i—bx) )dx
x

Verification is not applicable to the result.

[In] Int[Sinh[(a + b*x)~2]/x"2,x]

[Out] bxDefer[Subst] [Defer[Int] [Sinh[x~2]/(-a + x)~2, x], x, a + b*x]

Rubi steps

: 2 : 2

x? (—a + x)?

Mathematica [A]
time = 9.23, size = 0, normalized size = 0.00

/ sinh ((a + bz)?) i

IL'2
Verification is not applicable to the result.

[In] Integrate[Sinh[(a + b*x)~2]/x72,x]
[Out] Integrate([Sinh[(a + b*x)~2]/x72, x]

Maple [A]
time = 0.12, size = 0, normalized size = 0.00
inh ((b 2
/sm (( a;—l—a) ) I
x

Verification of antiderivative is not currently implemented for this CAS.



[In] int(sinh((b*x+a)~2)/x"2,x)
[Out] int(sinh((b*x+a)~2)/x"2,x)

Maxima [A]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh((b*x+a)~2)/x"2,x, algorithm="maxima")
[Out] integrate(sinh((b*x + a)~2)/x~2, x)

Fricas [A]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integral(sinh(b~2*x~2 + 2*axbxx + a~2)/x"2, x)
Sympy [A]
time = 0.00, size = 0, normalized size = 0.00

- 2 2.2
/smh(a —l—i(zsz—l-bx)dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh((b*x+a)**2)/x**2,x)
[Out] Integral(sinh(a**2 + 2xaxb*x + bx*2kx**2)/x**2, X)

Giac [A]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh((b*x+a)~2)/x"2,x, algorithm="giac")
[Out] integrate(sinh((b*x + a)~2)/x~2, x)

Mupad [A]
time = 0.00, size = -1, normalized size = -0.07

/ sinh((a + bx)2) I

2

366
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh((a + b*x)~2)/x"2,x%)
[Out] int(sinh((a + b*x)~2)/x"2, %)
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3.93 [ #*sinh (a +bvec+dz ) dx

Optimal. Leaf size=346

240V ¢ + dx cosh (a+b\/c+dm> 24cv e+ dx cosh <a—|—b\/c+d:v> 2¢%v/ ¢ + dx cosh (a+b\/c+da
-~ +
b5 d3 b3d3 bd3

[Out] 40*(d*x+c)~(3/2)*cosh(a+bx(d*x+c)~(1/2))/b"3/d~3-4*c*(d*x+c)~(3/2)*cosh(a+b
*(d*x+c) " (1/2)) /b/d"3+2x (d*x+c) " (5/2) *cosh (a+b* (d*x+c) ~(1/2)) /b/d"3-240*sin
h(a+b*x(d*x+c)~(1/2))/b~6/d"3+24xc*sinh (a+b* (d*x+c) ~(1/2))/b~4/d"3-2%c"2*sin
h(at+b*(d*x+c)~(1/2))/b"2/d"3-120* (d*x+c) *sinh (a+b* (d*x+c) ~(1/2))/b~4/d"3+12

*cx (d*x+c) *sinh (a+b* (d*x+c) ~(1/2))/b72/d"3-10* (d*x+c) ~2*sinh (a+b* (d*x+c) ~ (1
/2))/b"2/d"3+240*cosh (a+b* (d*x+c) ~(1/2) ) *(d*x+c) ~(1/2) /b~5/d"3-24*c*cosh (a+

b*x (d*x+c) ~(1/2)) *(d*x+c) ~(1/2) /b~3/d"3+2*c"2*cosh (a+b* (d*x+c) ~(1/2) ) * (d*x+c
)~(1/2)/b/d"3

Rubi [A]
time = 0.30, antiderivative size = 346, normalized size of antiderivative = 1.00, number of

number of rules _ (j 999
integrand size ’

steps used = 16, number of rules used = 4, integrand size = 18,
Rules used = {5472, 5394, 3377, 2717}

0sinh (a4 bVETTE) | UOVET T cosh (a+ bWaT ) 120(e-+ da)sinh (a+ bVETaE ) Hesioh (a+ WETTE) | d0(c+drpconh (0-+ WWET ) 2eVETE conh (aWTdF)  2snh (a+ WWETE)  10(e-+de)sinh (a+ WETEF) | 12l de)sinh (a4 WETAE) 2V
T T Z & & 7 iz 7

yyyyyy

Antiderivative was successfully verified.
[In] Int[x"2*Sinh[a + b*Sqrtlc + d*x]],x]

[Out] (240#Sqrt[c + d*x]*Cosh[a + b*Sqrtlc + d*x]])/(b"5%d"3) - (24*c*Sqrtlc + dx
x]*Cosh[a + bxSqrt[c + d*x]])/(b~3*%d"3) + (2*%c”~2*Sqrt[c + d*x]*Cosh[a + b*S
qrtlc + d*x]])/(b*d~3) + (40*(c + d*x)~(3/2)*Cosh[a + bxSqrt[c + d*x]])/(b~”
3*xd~3) - (4xcx(c + d*x)~(3/2)*Cosh[a + bxSqrt[c + d*x]])/(b*d~3) + (2x(c +
d*x)~(5/2)*Cosh[a + b*Sqrt[c + d*x]])/(bxd~3) - (240*Sinh[a + b*Sqrt[c + dx
x]1)/(b"6%d"3) + (24xc*Sinh[a + b*Sqrt[c + d*x]])/(b~4%d"3) - (2*c~2*Sinh[a

+ bxSqrt[c + d*x]])/(b"2%d"3) - (120*%(c + d*x)*Sinh[a + bxSqrt[c + d*x]])/
(b"4%d~3) + (12*c*(c + d*x)*Sinh[a + b*Sqrtlc + d*x]])/(b~2%xd"3) - (10*(c +
d*x)~2*Sinh[a + b*Sqrt[c + d*x]])/(b"2*d~3)

Rule 2717

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

Rule 3377

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

Rule 5394

Int[((e_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))~(p_.)*Sinh[(c_.) + (d_.)*(x
)1, x_Symbol] :> Int[ExpandIntegrand[Sinh[c + d*x], (e*x) m*(a + b*x"n)~p,
x], x] /; FreeQ[{a, b, c, d, e, m, n}, x] && IGtQ[p, 0]

Rule 5472

Int[(x_)"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(u_ )" (n_)1)"(p_.), x_Symbo
1] :> Dist[1/Coefficient[u, x, 1] (m + 1), Subst[Int[(x - Coefficient[u, x,
0])"m*(a + b*Sinh[c + d*x"n])"p, x], x, ul, x] /; FreeQ[{a, b, ¢, d, n, p}
, x] && LinearQ[u, x] &% NeQ[u, x] && IntegerQ[m]

Rubi steps

/x2 il (a N bm> o — Subst( [ (—c + z)?sinh E; +b/z") dz,z,c+ dz)
2Subst (f z(c — 22)? sinh(a + bz) dz, z, m>
= =
2Subst (f (c2z sinh(a + bx) — 2cz®sinh(a + bz) + z° sinh(a + bx)) dz,z
= =
2Subst (f x5 sinh(a + br) dz, , m> (4¢)Subst (f z3sinh(a + b
a3 a3
2¢vc + dz cosh (a + bM) 4c(c+ dz)®/? cosh (a +bVe+da
bd? bd?
2¢2\/e + dz cosh (a + bm) de(c + dz)¥/? cosh (a + Vet dr
bd? bd?
24cvc + dx’ cosh <a + bM) 2¢*V¢c + dz’ cosh <a +bvVe+d
— - PP * bd?
2eV/e+dz cosh (a+bVe+ds )  22Vetdz cosh (a+bvetd
- PP * bd?
240V¢ + dz’ cosh (a + bm) 24cve+ dz cosh (a +bVe+dx
- b5 d? B b3d3
240V¢ + dz’ cosh (a + b\/C—FW) 24cve+ dz cosh (a + bV +dx
b5d3 b3d3
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Mathematica [A]
time = 0.91, size = 104, normalized size = 0.30

2bve + dz (120 + b*d?2? + 4b%(2c + 5dz)) cosh (a +bVe+dx ) — 2(120 + 12b%(4c + 5dz) + b*dz(4c + 5dz)) sinh <a +bvVe+dx )
b6d3

Antiderivative was successfully verified.

[In] Integrate[x~2*Sinh[a + b*Sqrtl[c + d*x]],x]

[Out] (2%b*Sqrtlc + d*x]*(120 + b~4*d~2*x"2 + 4%b~2%(2*c + 5xd*x))*Cosh[a + bxSqr
tlc + d*x]] - 2%(120 + 12%b~2%(4*c + 5*d*x) + b~4*d*x*(4*c + 5xd+*x))*Sinh[a
+ bxSqrt[c + d*x]])/(b~6*d~3)

Maple [B] Leaf count of result is larger than twice the leaf count of optimal. 830 vs.
2(310) = 620.
time = 0.84, size = 831, normalized size = 2.40 Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*sinh(a+b*(d*x+c)~(1/2)),x,method=_RETURNVERBOSE)

[Out] 2/d"3/b~2x(5/b"4*a~4* ((a+b*(d*x+c) ~(1/2))*cosh(a+b*(d*x+c) ~(1/2))-sinh(a+b*
(d*x+c)~(1/2)))-1/b"4*a~5*xcosh (a+b* (d*x+c) ~(1/2))-10/b"4*a~3*x ((a+b* (d*x+c)~
(1/2)) ~2*cosh(a+b* (d*x+c) ~(1/2) ) -2x (a+b* (d*x+c) ~(1/2) ) *sinh (a+b* (d*x+c) ~(1/
2))+2*cosh(a+bx (d*x+c)~(1/2)))+10/b"4*a"2*x ((a+b* (d*x+c)~(1/2)) ~3*cosh(a+bx*(
d*x+c)~(1/2))-3*(a+bx(d*x+c) ~(1/2)) "2*sinh (a+b* (d*x+c) ~(1/2) ) +6* (a+b*x (d*x+c
)~ (1/2))*cosh(a+b*(d*x+c) ~(1/2))-6*xsinh (a+b* (d*x+c) ~(1/2)))-6/b"2xa~2xcx((a
+b* (d*x+c) " (1/2) ) *cosh (a+b* (d*x+c) " (1/2) ) -sinh (a+b* (d*x+c) ~(1/2)))+2/b"2*a"
3*xc*xcosh(a+b*x (d*x+c) ~(1/2))-5/b"4*a*x((a+b*x(d*x+c) ~(1/2)) “4*cosh(a+b* (d*x+c)
~(1/2))-4*(a+b*(d*x+c) ~(1/2)) "3*sinh (a+b* (d*x+c) ~(1/2) ) +12* (a+b* (d*x+c) ~(1/
2)) ~2*cosh (a+b* (d*x+c) ~(1/2))-24* (a+b* (d*x+c) ~(1/2) ) *sinh (a+b* (d*x+c) ~(1/2)
)+24xcosh (a+b* (d*x+c) ~(1/2)))+6/b"2xaxc* ((a+b* (d*x+c) ~(1/2)) “2*xcosh (a+b* (d*
x+c) " (1/2))-2* (a+b* (d*x+c) ~(1/2) ) *sinh (a+b* (d*x+c) ~(1/2) ) +2*cosh (a+b* (d*x+c
)=(1/2)))+1/b4x((a+b* (d*x+c) ~(1/2) ) “5*cosh(a+b* (d*x+c) ~(1/2) ) -5* (a+b* (d*x+
c)~(1/2))"4*sinh(a+b* (d*x+c) ~(1/2))+20* (a+b* (d*x+c) ~(1/2)) “3*cosh (a+b* (d*xx+
c)~(1/2))-60* (a+b*x (d*x+c) ~(1/2)) "2*sinh (a+b* (d*x+c) ~(1/2) ) +120* (a+b* (d*x+c)
~(1/2)) *cosh(a+bx (d*x+c)~(1/2))-120*sinh (a+b* (d*x+c) ~(1/2)))-2/b~2*c* ((a+b*
(d*x+c)~(1/2)) " 3*cosh(a+b*x(d*x+c) ~(1/2))-3* (a+b* (d*x+c) ~(1/2)) “2*sinh (a+bx*(
d*x+c)~(1/2))+6* (a+bx (d*x+c) ~(1/2) ) *cosh(a+bx (d*x+c) ~(1/2))-6*sinh (a+b* (d*x
+c)~(1/2)))+c"2x ((a+b* (d*x+c) " (1/2) ) *cosh (a+b* (d*x+c) ~(1/2) ) -sinh (a+b* (d*x+
c)~(1/2)))-c"2xaxcosh(a+b* (d*x+c) ~(1/2)))

Maxima [A]
time = 0.28, size = 486, normalized size = 1.40

= — = P .

2o (VETE ) (5 L RN

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(x~2*sinh(a+b*(d*x+c)~(1/2)),x, algorithm="maxima")

[Out] 1/6%(2*d~3*x"3*sinh(sqrt(d*x + c)*b + a) + (c"3*e”(sqrt(d*x + c)*b + a)/b -
c"3%e~(-sqrt(d*x + c)*b - a)/b - 3*%((d*x + c)*b"2xe"a - 2xsqrt(d*x + c)*bx*
e"a + 2xe"a)*c”2*e” (sqrt(d*x + c)*b)/b~3 + 3x((d*x + c)*b~2 + 2*sqrt(d*x +
c)xb + 2)*c”2*%e” (-sqrt(d*x + c)*b - a)/b"3 + 3*x((d*x + c)"2xb~4*e"a - 4x(dx*
X + ¢c)7(3/2)*b"3%e"a + 12%(d*x + c)*b"2%e"a - 24xsqrt(d*x + c)*bxe"a + 24x*e
~a)*cxe” (sqrt(d*x + c)*b)/b"5 - 3x((d*x + c)~2xb"4 + 4x(d*x + c)~(3/2)*b"3
+ 12%(d*x + c)*b”2 + 24*sqrt(d*x + c)*b + 24)*c*e”(-sqrt(d*x + c)*b - a)/b~
5 - ((d*x + c)"3%b"6xe"a - 6x(d*x + c)~(5/2)*b~5*xe"a + 30*(d*x + c) " 2*b"4xe
“a - 120*%(d*x + c)~(3/2)*b"3%e"a + 360*(d*x + c)*b"2*e"a - 720*sqrt(d*x + c
)*xbxe~a + 720xe~a)*e” (sqrt(d*x + c)*b)/b~7 + ((d*x + c)~3*b"6 + 6%(d*x + c)
~(5/2)*b"5 + 30*(d*x + c)"2xb~4 + 120x(d*x + c)~(3/2)*b~3 + 360*(d*x + c)*b
“2 + 720*sqrt(d*x + c)*b + 720)*e~(-sqrt(d*x + c)*b - a)/b~7)*b)/d"3

Fricas [A]
time = 0.42, size = 104, normalized size = 0.30

2 ((b5d212 +20b%dx + 8b°c 4+ 120b)Vdz + ¢ cosh (\/dx +cb+ a) — (5b*d%z? + 48 b%c + 4 (b*c + 15b%)dz + 120) sinh (\/ dr+cb+ a))
b8d?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*sinh(a+b*(d*x+c)~(1/2)),x, algorithm="fricas")

[Out] 2*x((b~5*d"2*x"2 + 20%b~3*d*x + 8%b~3xc + 120%b)*sqrt(d*x + c)*cosh(sqrt(d*x
+ c)*b + a) - (5xb"4*xd"2*x"2 + 48*%b~2%c + 4x(b~4*xc + 15%b"2)*d*x + 120)*si

nh(sqrt(d*x + c)*b + a))/(b~6xd"3)

Sympy [A]
time = 0.31, size = 269, normalized size = 0.78

forb=0A(b=0vd=0)

ford =0

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2*sinh(a+b* (d*x+c)**(1/2)),x)

[Out] Piecewise((x**3*sinh(a)/3, Eq(b, 0) & (Eq(b, 0) | Eq(d, 0))), (x**3*sinh(a
+ bxsqrt(c))/3, Eq(d, 0)), (2*x**2*sqrt(c + d*x)*cosh(a + b*sqrt(c + d*x))/
(bxd) - 8*c*x*sinh(a + bxsqrt(c + d*x))/(b**2*%d**2) - 10*x**2xsinh(a + b*sq

rt(c + d*x))/(b**2+d) + 16xcxsqrt(c + d*x)*cosh(a + b*sqrt(c + d*xx))/(b**3x
d**3) + 40*x*sqrt(c + d*x)*cosh(a + b*sqrt(c + d*x))/(b**3*d**2) - 96*c*sin

h(a + b*sqrt(c + d*x))/(b*x4xd*x3) - 120*x*sinh(a + bxsqrt(c + d*x))/(b**4x*
dx*2) + 240*sqrt(c + d*x)*cosh(a + bxsqrt(c + d+*x))/(b*x5%d*x3) - 240*sinh(

a + bxsqrt(c + d*x))/(bx*6*d**3), True))

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 914 vs. 2(310) =
620.
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time = 0.46, size = 914, normalized size = 2.64

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*sinh(a+b*(d*x+c)~(1/2)),x, algorithm="giac")

[Out] (((sqrt(d*x + c)*b + a)*b"4*c™2 - a*b"4xc”2 - 2x(sqrt(d*x + c)*b + a)~3xb~2
*C + 6x(sqrt(d*x + c)*b + a)~2*%a*b"2*%c - 6*%(sqrt(d*x + c)*b + a)*a~2*b~2*c
+ 2%a"3%b"2%c - b~4*c”2 + (sqrt(d*x + c)*b + a)~5 - Bkx(sqrt(d*x + c)*b + a)
“4%a + 10*(sqrt(d*x + c)*b + a)~3*a"2 - 10*(sqrt(d*x + c)*b + a)~2*a~3 + 5%
(sqrt(d*x + c)*b + a)*a™4 - a”5 + 6*(sqrt(d*x + c)*b + a)~2*b~2xc - 12x(sqr
t(d*x + c)*b + a)*a*b"2xc + 6*%a"2xb~2%c - 5x(sqrt(d*x + c)*b + a)~4 + 20%(s
qrt(d*x + c)*b + a)~3%a - 30*(sqrt(d*x + c)*b + a)~2*%a"2 + 20x(sqrt(d*x + c
)*¥b + a)*a”~3 - 5%xa”4 - 12%(sqrt(d*x + c)*b + a)*b"2%c + 12xaxb~2*c + 20%(sq
rt(d*x + c)*b + a)~3 - 60*(sqrt(d*x + c)*b + a) 2%a + 60*(sqrt(d*x + c)*b +
a)*a”™2 - 20*%a”~3 + 12xb~2%c - 60*(sqrt(d*x + c)*b + a)~2 + 120*(sqrt(d*x +
c)*xb + a)*a - 60%a”2 + 120*sqrt(d*x + c)*b - 120)*e~(sqrt(d*x + c)*b + a)/(
b~5%d"2) + ((sqrt(d*x + c)*b + a)*b~4*c™2 - a*b”4*c™2 - 2*(sqrt(d*x + c)*b
+ a)”~3*b"2%c + 6%(sqrt(d*x + c)*b + a) 2%a*xb”~2*kc - 6*(sqrt(d*x + c)*b + a)*
a~2%b”2xc + 2¥a”~3xb"2%c + b~4*c”2 + (sqrt(d*x + c)*b + a)~5 - 5x(sqrt(d*x +
c)*xb + a)~4*a + 10*%(sqrt(d*x + c)*b + a)~3*a”2 - 10x(sqrt(d*x + c)*b + a)~
2%a~3 + b*(sqrt(d*x + c)*b + a)*a™4 - a~b - 6x(sqrt(d*x + c)*b + a)~2xb~2*c
+ 12%(sqrt(d*x + c)*b + a)*axb™2xc - 6*%a~2xb~2*c + 5x(sqrt(d*x + c)*b + a)
~4 - 20*(sqrt(d*x + c)*b + a)~3*a + 30*%(sqrt(d*x + c)*b + a)~2*a"2 - 20*(sq
rt(d*x + c)*b + a)*a~3 + 5*a~4 - 12x(sqrt(d*x + c)*b + a)*b~2%c + 12%a*xb~2x
c + 20*(sqrt(d*x + c)*b + a)~3 - 60*(sqrt(d*x + c)*b + a)~2xa + 60*(sqrt(d*
X + c)*b + a)*xa”2 - 20%a”3 - 12%b"2xc + 60*(sqrt(d*x + c)*b + a)~2 - 120%(s
qrt(d*x + c)*b + a)*a + 60*%a"2 + 120*sqrt(d*x + c)*b + 120)*e~(-sqrt(d*x +
c)*b - a)/(b"5xd~2))/(b*d)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.00

/x2sinh(a+bm> dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*sinh(a + bx(c + d*x)~(1/2)),x)
[Out] int(x~2*sinh(a + b*x(c + d*x)~(1/2)), x)
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3.94 [ zsinh (a—l—b\/c—l—dx ) dx

Optimal. Leaf size=167

12v¢+ dz cosh (a+b\/c+dx ) 2cVc+ dz cosh (a+b\/c+dx ) 2(c + dx)3/? cosh <a+b\/c+dx
- +
b3d? bd? bd?

[Out] 2*(d*x+c)~(3/2)*cosh(a+b*(d*x+c)~(1/2))/b/d"2-12*sinh (a+b* (d*x+c)~(1/2)) /b~
4/d"2+2xc*xsinh (a+bx (d*x+c) ~(1/2)) /b~2/d"2-6* (d*x+c) *sinh (a+b* (d*x+c) ~(1/2))
/b~2/d"2+12*xcosh (a+b* (d*x+c) ~(1/2)) *(d*x+c) ~(1/2) /b~3/d"2-2*c*cosh (a+b* (d*x
+c)~(1/2) ) *(d*x+c)~(1/2) /b/d~2

Rubi [A]

time = (.14, antiderivative size = 167, normalized size of antiderivative = 1.00, number of

number of rules _ 95
' integrand size ’

steps used = 10, number of rules used = 4, integrand size = 16
Rules used = {5472, 5394, 3377, 2717}

12sinh (a+b\/c+dz ) 12Vc+dz cosh (a+b\/c+dz ) 6(c + dz) sinh (a+b\/c+dz ) 2csinh (a+b\/c+dz ) 2(c + dz)/? cosh (a+b\/c+dz ) 2cVc+dz cosh (a+b\/c+dz )
Ve * g - 2 * va * o - o

Antiderivative was successfully verified.
[In] Int[x*Sinh[a + b*Sqrt[c + d*x]],x]

[Out] (12*%Sqrt[c + d*x]*Cosh[a + b*Sqrt[c + d*x]]1)/(b"3*xd~2) - (2*cxSqrt[c + d*x]
*xCosh[a + b*Sqrt[c + d*x]]1)/(b*d~2) + (2%(c + d*x)~(3/2)*Cosh[a + b*Sqrtl[c

+ d*x]]1)/(bxd~2) - (12#Sinh[a + b*Sqrtlc + d*x]])/(b~4%d"2) + (2%c*Sinh[a +
bxSqrt[c + d*x]]1)/(b"2%d"2) - (6%(c + d*x)*Sinh[a + b*Sqrt[c + d*x]])/(b~2

*d~2)

Rule 2717

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

Rule 3377

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

Rule 5394

Int[((e_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_.)*Sinh[(c_.) + (d_.)*(x
)], x_Symbol] :> Int[ExpandIntegrand[Sinh[c + d*x], (e*x) m*(a + b*x"n)~p,
x], x] /; FreeQ[{a, b, ¢, d, e, m, n}, x] & IGtQ[p, O]

Rule 5472
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Int[(x_)~"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(u_)"(n_)1)"(p_.), x_Symbo
1] :> Dist[1/Coefficient[u, x, 11" (m + 1), Subst[Int[(x - Coefficient[u, x,
0]) “m*(a + b*Sinh[c + d*x~n])~p, x], x, ul, x] /; FreeQ[{a, b, c, d, n, p}
, X] && LinearQ[u, x] && NeQ[u, x] && IntegerQ[m]

Rubi steps

/xsinh (a N bm> o — Subst( [ (—c + z) sinh (§2+ bvz') dz,z,c+ dx)
2Subst (f z(—c + x?) sinh(a + bz) dz, , m>
— -
2Subst (f (—cz sinh(a + bz) + z3 sinh(a + bz)) dz, z, m>
— -
2Subst <f z3sinh(a + bz) dz, z, m> (2¢)Subst (f z sinh(a + bz) a
B d? d?
92¢ve + dx cosh (a + bm) 2(c + dz)*2 cosh (a n bm)
~- bd? * bd?
2¢vVc + dz’ cosh (a + bW) 2(c + dz)3/? cosh (a + b\/ﬁ)
~- bd? * bd?
12v/c+ dz cosh (a + bM) 2¢Vc + dz’ cosh (a + bM)
b3d? bd?
12v/c + dz’ cosh (a + bm) 2¢vVc + dz cosh (a + bm)

b3d? bd?

_|_

_|_

Mathematica [A]
time = 0.14, size = 72, normalized size = 0.43

2bVc+ dz (6 + b*dz) cosh (a +bVe+dzx ) — 2(6 + b*(2¢ + 3dz)) sinh (a +bVe+dzx )
b*d?

Antiderivative was successfully verified.

[In] Integrate[x*Sinh[a + b*Sqrt[c + d*x]],x]

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

Maple [B] Leaf count of result is larger than twice the leaf count of optimal. 302 vs.

2(149) = 298.
time = 0.83, size = 303, normalized size = 1.81
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method result

62 (<a+b\/ dx +c ) cosh <a+b Vv dx +c >—sinh <a+b\/m>) 2a3 cosh <a+b\/cm> 6a(<a+b\/;

b2 b2

derivativedivides

6a2<<a+b\/ dzr +c > cosh <a+b\/ dz + ¢ )—sinh<a+b\/m>> 243 cosh <a+b\/m> 6a(<a+b\/;

b2 b2

default

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh(a+b*(d*x+c)~(1/2)),x,method=_RETURNVERBOSE)

[Out] 2/d"2/b~2x(3/b"2*a~2* ((a+b* (d*x+c) ~(1/2))*cosh(a+b* (d*x+c) ~(1/2))-sinh(a+b*
(d*x+c)~(1/2)))-1/b"2*a~3*cosh (a+b* (d*x+c) ~(1/2))-3/b"2*ax ((a+b* (d*x+c) ~(1/
2)) "2*cosh(a+b*x (d*x+c) ~(1/2))-2* (a+b* (d*x+c) ~(1/2) ) *sinh (a+b* (d*x+c) ~(1/2))
+2xcosh (a+b* (d*x+c) " (1/2)))+1/b~2% ((a+b* (d*x+c) ~(1/2)) ~3*cosh (a+b* (d*x+c) ~ (
1/2))-3*(at+b* (d*x+c) ~(1/2)) ~2*sinh (a+b* (d*x+c) ~(1/2))+6* (a+b* (d*x+c) ~(1/2))
*cosh (a+b* (d*x+c) " (1/2) ) -6*sinh (a+b* (d*x+c) ~(1/2)) ) —c*((a+b* (d*x+c) ~(1/2) ) *
cosh(a+b*(d*x+c) ~(1/2))-sinh(a+b* (d*x+c) ~(1/2)))+c*xaxcosh(a+b* (d*x+c) ~(1/2)

))

Maxima [A]
time = 0.26, size = 293, normalized size = 1.75

N

o (VI ) g (VAT 2(ssoreaVEmF e )oY (nrorsa VI T i)l VI (srotrieassofveinssore - VR + 0 ae )oY ((ansetstra s i asrontsas VAT F ¢ bias)e VIS ) ) .
EX _ e _ . + ‘ : -
7 7 7 7 " 7

4d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(a+b*(d*x+c)~(1/2)),x, algorithm="maxima")

[Out] 1/4*%(2*%d"2*x"2*sinh(sqrt(d*x + c)*b + a) - (c"2*e"(sqrt(d*x + c)*b + a)/b -
c"2xe” (-sqrt(d*x + c)*b - a)/b - 2x((d*x + c)*b"2xe"a - 2*sqrt(d*x + c)*bx*

e"a + 2*e~a)xcxe” (sqrt(d*x + c)*b)/b~3 + 2x((d*x + c)*b~2 + 2xsqrt(d*x + c)

xb + 2)*c*xe” (-sqrt(d*x + c)*b - a)/b~3 + ((d*x + c) 2*xb~4*e"a - 4x(d*x + c)
~(3/2)*%b"3*e"a + 12x(d*x + c)*b"2*e”a - 24*sqrt(d*x + c)xb*e”a + 24*e”a)*e”
(sqrt(d*x + c)*b)/b~5 - ((d*x + c)"2%b~4 + 4x(d*x + c)~(3/2)*%b"3 + 12*x(d*x

+ c)*b”2 + 24*sqrt(d*x + c)*b + 24)*e”(-sqrt(d*x + c)*b - a)/b~5)*b)/d"2

Fricas [A]
time = 0.48, size = 68, normalized size = 0.41

2 ((b3dz +6b)vdz + ¢ cosh (\/dx Tcb+ a) — (3b%dz + 2b%¢ + 6) sinh (\/dx Tcht a))
bid?

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(x*sinh(a+b*(d*x+c)~(1/2)),x, algorithm="fricas")
[Out] 2*((b~3*d*x + 6%b)*sqrt(d*x + c)*cosh(sqrt(d*x + c)*b + a) - (3*b™2*d*x + 2
*b~2%c + 6)*sinh(sqrt(d*x + c)*b + a))/(b~4*d"2)

Sympy [A]
time = 0.17, size = 151, normalized size = 0.90

2 sinh (a
2h() forb=0A(b=0VvVd=0)

22 sinh (a+b\/E) ford=0

2

22v/¢ + AT cosh <a+bm ) desinh <a+bm ) 6asinh (mW ) 12/ + dz cosh <a+bm ) 12sinh (mm )
+ —

bd - Ere 22d X r otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(a+b*(d*x+c)**(1/2)),x)

[Out] Piecewise((x**2*sinh(a)/2, Eq(b, 0) & (Eq(b, 0) | Eq(d, 0))), (x**2*sinh(a
+ bxsqrt(c))/2, Eq(d, 0)), (2*x*sqrt(c + dxx)*cosh(a + bxsqrt(c + d*x))/(b*

d) - 4xcxsinh(a + b*sqrt(c + dx*x))/(b**2xd**2) - 6xx*sinh(a + b*sqrt(c + d*
x))/(bx*2%d) + 12*sqrt(c + d*x)*cosh(a + bxsqrt(c + d*x))/(b**3*d**2) - 12x
sinh(a + bxsqrt(c + d*x))/(b**4*d*x2), True))

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 299 vs. 2(149) =

298.
time = 0.42, size = 299, normalized size = 1.79

(\ VA C bsa)e-abte- (VT + Cova) 43 (VAT Cta) 0- (VT F Csa)atsatwess (VA T € sa) o (VA + Cbraassnt-o VA + ¢ m)u VEFE b (\\/n FCbta)e-atte- (VA F Cora) 43 (VA T Csa) a3 (VEEF Cosa)atsatste-s (VA T Csa) 0 (VAT + Cbra)a-sat-o VE + ¢ h—u):"" o)
) ! ) ) ) oL . ) L ) ) ol

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(a+b*(d*x+c)~(1/2)),x, algorithm="giac")

[Out] -(((sqrt(d*x + c)*b + a)*b~2%c - axb™2xc - (sqrt(d*x + c)*b + a)~3 + 3*(sqr
t(d*x + c)*b + a)~2*%a - 3*(sqrt(d*x + c)*b + a)*a”™2 + a~3 - b~2*c + 3x*(sqrt
(d*x + c)*b + a)~2 - 6x(sqrt(d*x + c)*b + a)*a + 3*a"2 - 6xsqrt(d*x + c)*b
+ 6)*e"(sqrt(d*x + c)*b + a)/(b"3*d) + ((sqrt(d*x + c)*b + a)*b~2%c - a*xb~2
xc — (sqrt(d*x + c)*b + a)~3 + 3x(sqrt(d*x + c)*b + a)~2%a - 3*(sqrt(d*x +
c)*b + a)*¥a”2 + a3 + b"2%c - 3*(sqrt(d*x + c)*b + a)”2 + 6x(sqrt(d*x + c)*
b + a)*a - 3*%a”2 - 6*sqrt(d*x + c)*b - 6)*e~(-sqrt(d*x + c)*b - a)/(b~3*d))
/ (b*d)

Mupad [F]

time = 0.00, size = -1, normalized size = -0.01

/xsinh(a+bm> dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh(a + bx(c + d*x)~(1/2)),x)
[Out] int(x*sinh(a + b*(c + d*x)~(1/2)), x)
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3.95  [sinh(a+bdvc+dz ) dx

Optimal. Leaf size=54

2v ¢+ dx cosh <a+b\/c+dx ) 2sinh <a+b\/c+dx )
bd B b2d

[Out] -2x*sinh(a+b*(d*x+c)~(1/2))/b"2/d+2*cosh(a+b*(d*x+c)~(1/2))*(d*x+c)~(1/2)/v/
d

Rubi [A]

time = 0.03, antiderivative size = 54, normalized size of antiderivative = 1.00, number of

number of rules _  9gg
integrand size ’

steps used = 4, number of rules used = 4, integrand size = 14,
Rules used = {5418, 5412, 3377, 2717}

2v ¢+ dx cosh (a+b\/c+dx ) 2sinh (a+b\/c+d:c )
bd B b2d

Antiderivative was successfully verified.
[In] Int[Sinh[a + b*Sqrtlc + d*x]],x]

[Out] (2xSqrt[c + d*x]*Cosh[a + bxSqrt[c + d*x]])/(b*d) - (2xSinh[a + b*Sqrt[c +
d*x]])/(b~2%d)

Rule 2717

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

Rule 3377

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

Rule 5412

Int[((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_.), x_Symbol] :> Modul
e[{k = Denominator[n]}, Dist[k, Subst[Int[x~(k - 1)*(a + b*Sinh[c + d*xx~(kx*
n)1)7p, x1, x, x~(1/k)]1, x1] /; FreeQl[{a, b, c, d}, x] &% FractionQ[n] && I
ntegerQ [p]

Rule 5418

Int[((a_.) + (b_.)*Sinh([(c_.) + (d_.)*(u_)"(n_)]1)"(p_.), x_Symbol] :> Dist[
1/Coefficient[u, x, 1], Subst[Int[(a + b*Sinh[c + d*x"n])~p, x], x, ul, x]
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/; FreeQ[{a, b, c, d, n}, x] && IntegerQ[p] && LinearQ[u, x] && NeQ[u, x]

Rubi steps

Subst( [ sinh (a + by/z') dz,z,c + dz)

/sinh(a+b\/c+dx>dx= 7
2Subst (f zsinh(a + bz) dz, z, Ve + dz )

- d

2vc+dzx cosh <a +bvec+dx ) 2Subst <f cosh(a + bx) dz,z, Ve + dx >
- bd - bd

2V ¢+ dz cosh <a+b\/c+dcc> 2sinh (a+b\/c—|—dx)
- bd - b2d

Mathematica [A]
time = 0.05, size = 50, normalized size = 0.93

2<bm cosh <a+bm> — sinh (a—l—bm))

b%d

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + bxSqrt[c + d*x]],x]

[Out] (2*(b*Sqrtl[c + d*x]*Cosh[a + b*Sqrt[c + d*x]] - Sinh[a + b*Sqrtlc + d*x]]))
/ (b~2%d)

Maple [A]
time = 0.67, size = 63, normalized size = 1.17

method result size
2<a+bm ) cosh (a+b\/ dx + ¢ )—QSinh (a+b\/ dx +c )—Qacosh (a+b\/ dx +c )

derivativedivides d 63
2(a+b\/m ) cosh (a—l—b\/ dxr +c )—2 sinh <a+b\/ dx +c )—Zacosh (a-l—b\/ dr +c )

default 2 63

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b*(d*x+c)~(1/2)),x,method=_RETURNVERBOSE)
[Out] 2/d/b~2x((at+b*(d*x+c) " (1/2))*cosh(a+b*x(d*x+c)~(1/2))-sinh(a+b*(d*x+c)~(1/2)
)—axcosh (a+b* (d*x+c)~(1/2)))
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Maxima [B] Leaf count of result is larger than twice the leaf count of optimal. 111 vs.
2(48) = 96.
time = 0.27, size = 111, normalized size = 2.06

(dz+c)b?er—2 V dx + C bea+2ea e( date b> (dz+c)b*+2 V dz +cv+2 e(_ dote b—a)
b<( ) ( ) —2(dw+c)sinh(\/(Wb+a)

3 - b3

B 2d
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*(d*x+c)~(1/2)),x, algorithm="maxima")

[Out] -1/2%(bx(((d*x + c)*b"2*%e"a - 2*sqrt(d*x + c)*b*e”a + 2*e~a)*e” (sqrt(d*x +
c)*b)/b~3 - ((d*x + c)*b~2 + 2*ksqrt(d*x + c)*b + 2)*e~(-sqrt(d*x + c)*b - a
)/b~3) - 2%(d*x + c)*sinh(sqrt(d*x + c)*b + a))/d

Fricas [A]
time = 0.46, size = 44, normalized size = 0.81
2 <\/dz + ¢ bcosh <\/dz +cb+ a) — sinh (\/d:v +cb+ a))
b%d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*(d*x+c)~(1/2)),x, algorithm="fricas")
[Out] 2*(sqrt(d*x + c)*b*cosh(sqrt(d*x + c)*b + a) - sinh(sqrt(d*x + c)*b + a))/(
b~2%d)

Sympy [A]
time = 0.14, size = 65, normalized size = 1.20
z sinh (a) forb=0A(b=0VvVd=0)
zsinh (a + by/c') ford =0
2v/¢ + dx cosh (a+b\/c +dz ) 2sinh (a—i—b\/C +dz )
— otherwise

bd 22d
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*(d*x+c)**(1/2)),x)

[Out] Piecewise((x*sinh(a), Eq(b, 0) & (Eq(b, 0) | Eq(d, 0))), (x*sinh(a + b*sqrt
(c)), Eq(d, 0)), (2*sqrt(c + d*x)*cosh(a + b*sqrt(c + d*x))/(b*d) - 2*sinh(

a + bxsqrt(c + d*x))/(b**2*d), True))

Giac [A]

time = 0.42, size = 64, normalized size = 1.19

(\/Mb — 1>e(m”+“) (W{, + 1)6(—Mb—a)

bd + b2d
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+bx(d*x+c)~(1/2)),x, algorithm="giac")
[Out] (sqrt(d*x + c)*b - 1)*e”(sqrt(d*x + c)*b + a)/(b"2*d) + (sqrt(d*x + c)*b +
1)*e~(-sqrt(d*x + c)*b - a)/(b”~2%d)

Mupad [B]
time = 0.44, size = 43, normalized size = 0.80

2 (sinh(a—i—bm) - bcosh<a+b\/c+dx‘) \/c+dx‘)
a b2d

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*(c + d*x)~(1/2)),x)
[Out] -(2x(sinh(a + b*(c + d*x)~(1/2)) - b*cosh(a + b*(c + d*x)~(1/2))*(c + d*x)~

(1/2)))/(b~2xd)
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sinh (a-l—b Ve + dx )

X

3.96 | dz

Optimal. Leaf size=124
Chi(b(ve + Vet dz') ) sinh (o — bv/e )+Chi(b( Ve — Vet ) ) sinh (a+by/c')—cosh (a+bv/c)

[Out] -cosh(atb*c™(1/2))*Shi(b*(c™(1/2)-(d*x+c)~(1/2)))+cosh(a-bxc~(1/2))*Shi (b*(
¢~ (1/2)+(d*x+c)~(1/2)))+Chi (b*(c” (1/2)+(d*x+c)~(1/2)))*sinh(a-bxc~(1/2))+Ch
i(b*(c~(1/2)-(d*x+c)~(1/2)))*sinh(a+b*c~(1/2))

Rubi [A]

time = 0.21, antiderivative size = 124, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.278,

steps used = 10, number of rules used = 5, integrand size = 18
Rules used = {5472, 5400, 3384, 3379, 3382}

sinh (a — bv/e') Chi(b(ve + Ve+da')) +sinh (a+bve) Chi(b(VE — Vet da') ) = cosh (a+bve) Shi(b( Ve — Vet da) ) +cosh (a— bye) Shi(b(ve + Vet do )

Antiderivative was successfully verified.
[In] Int[Sinh[a + b*Sqrtl[c + d*x]]/x,x]

[Out] CoshIntegral[b*(Sqrt[c] + Sqrt[c + d*x])]*Sinh[a - b*Sqrt[c]] + CoshIntegra
1[b*(Sqrtlc] - Sqrtlc + d*x])]*Sinh[a + bxSqrt[c]] - Cosh[a + b*Sqrt[c]]*Si
nhIntegral [b*(Sqrt[c] - Sqrtlc + d*x])] + Cosh[a - b*Sqrt[c]]*SinhIntegrall
b*x(Sqrt[c] + Sqrtlc + dx*x])]

Rule 3379

Int[sin[(e_.) + (Complex[0, fz_1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[I*(SinhIntegral [cxf*(fz/d) + fxfzxx]/d), x] /; FreeQl{c, d, e, £
, Tz}, x] && EqQ[d*e - c*xf*xfzxI, 0]

Rule 3382

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

Rule 3384

Int[sinf(e_.) + (£_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbol] :> Dist[Cos[(d*
e - cxf)/d], Int[Sin[cx(f/d) + f*x]/(c + d*xx), x], x] + Dist[Sin[(d*e - cx*f
)/d], Int[Cosl[cx(f/d) + f*x]/(c + d*x), x], x] /; FreeQ[{c, d, e, f}, x] &&
NeQ[d*e - cxf, 0]
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Rule 5400

Int[(x_)"(m_.)*((a_) + (b_.)*(x_)"(n_))~(p_)*Sinh[(c_.) + (d_.)*(x_)], x_Sy
mbol] :> Int[ExpandIntegrand([Sinh[c + d*x], x"m*(a + b*x"n)"p, x], x] /; Fr
eeQ[{a, b, c, d}, x] && ILtQ[p, 0] && IntegerQ[m] && IGtQ[n, 0] && (EqQ[n,
2] || EqQlp, -11)

Rule 5472

Int[(x_)~"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(u_)"(m_)1)"(p_.), x_Symbo
1] :> Dist[1/Coefficient[u, x, 1] (m + 1), Subst[Int[(x - Coefficient[u, x,
0])“m*(a + b*Sinh[c + d*x"n])~p, x], x, ul, x] /; FreeQ[{a, b, c, d, n, p}
, x] && LinearQ[u, x] && NeQ[u, x] && IntegerQ[m]

Rubi steps

x —Cc+x

/sinh <a+b\/c+dx>dx_Subst(/sinh(a+b\/s?) de. c+dx)

= 28ubst</wdx,x,\/c+dx )

—c+ 22

— 9Subs _sinh(a +bz) | sinh(a + bz) Y
_2Sbt</< 2(\/E—x)+2(\/g+x)>d’ vetd )

= —Subst( M dz,z,Vc+dx ) + Subst( sinh(a + bz) dz,z, v

Ve —z Ve +zx
inh (b b
=cosh(a—b\/g)Subst< S \(/l/i_l_ a:) d$,z,m> +cosh(a+b4
c +x

= Chi(b( Ve + Vet dz' ) ) sinh (a - by/c') + Chi(by/e — bve+da ) sinh (

Mathematica [A]
time = (.74, size = 130, normalized size = 1.05

%e*a*bﬁ (—Ei(b(ﬁ - M)) + 82<a+bﬁ>Ei(b(—\/E + \/W)) - eZb\/EEi<—b(\/E + M)) +62“Ei(b(¢€ + M)))
Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*Sqrt[c + d*x]]/x,x]

[Out] (E~(-a - b*Sqrtl[c])*(-ExpIntegralEi[b*(Sqrt[c] - Sqrtlc + d*x])] + E~(2x(a
+ bxSqrt[c]))*ExpIntegralEi[b*(-Sqrt[c] + Sqrtlc + d*x])] - E~(2xb*Sqrt[c])
*ExpIntegralEi [-(b*(Sqrt[c] + Sqrtlc + d*x]))] + E~(2%a)*ExpIntegralEi [b*(S
qrtlc] + Sqrtlc + d*x]1)1))/2
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Maple [F]
time = 0.15, size = 0, normalized size = 0.00

/sinh <a+bm>

X

dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b*(d*x+c)~(1/2))/x%,x%)
[Out] int(sinh(at+b*(d*x+c)~(1/2))/x,x)
Maxima [F]

time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+bx(d*x+c)~(1/2))/x,x, algorithm="maxima")
[Out] integrate(sinh(sqrt(d*x + c)*b + a)/x, x)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 217 vs.
2(102) = 204.
time = 0.38, size = 217, normalized size = 1.75

3 (BI(VETEo = VI ) = Bi(~VBF b+ Vi) ) cosh (a+ VBT ) + 3 (Bi(VETT b+ VBT ) ~ Bi(~ VT €~ VIZE ) ) cosh (~a+ VI ) + 3 (B8 VAT~ V) + Bi(~ VAT + VIR ) ) sinh (a+ VI ) — 3 (Bi(VEF b+ VEE) + i~ VA€~ VERe ) ) sinh (—a-+ VP )

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+bx(d*x+c)~(1/2))/x,x, algorithm="fricas")

[Out] 1/2*(Ei(sqrt(d*x + c)*b - sqrt(b~2*c)) - Ei(-sqrt(d*x + c)*b + sqrt(b~2*c))
)*cosh(a + sqrt(b™2xc)) + 1/2x(Ei(sqrt(d*x + c)*b + sqrt(b~2*c)) - Ei(-sqrt

(d*x + c)*b - sqrt(b~2*c)))*cosh(-a + sqrt(b~2xc)) + 1/2x(Ei(sqrt(d*x + c)*

b - sqrt(b™2*c)) + Ei(-sqrt(d*x + c)*b + sqrt(b~2*c)))*sinh(a + sqrt(b~2xc)

) - 1/2%(Ei(sqrt(d*x + c)*b + sqrt(b~2*c)) + Ei(-sqrt(d*x + c)*b - sqrt(b~2
*c)))*sinh(-a + sqrt(b~2*c))

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/sinh <a+bm>

X

dz

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+bx(d*x+c)**(1/2))/x,x)



384

[Out] Integral(sinh(a + b*sqrt(c + d*x))/x, x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(sinh(a+bx(d*x+c)~(1/2))/x,x, algorithm="giac")
[Out] integrate(sinh(sqrt(d*x + c)*b + a)/x, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

a-l—bm)

/ sinh( : s

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*(c + d*x)~(1/2))/x,x)
[Out] int(sinh(a + b*(c + d*x)~(1/2))/x, x)
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sinh (a-l—b Ve + dx )

w2

3.97 | dx

Optimal. Leaf size=182

bd cosh (a + by/c) Chi(b(\/g _ m)) bd cosh (a — by/2) Chi(b(\/g + m)) sinh (a+
2v/C B 2v/c B

[Out] -sinh(a+b*(d*x+c)~(1/2))/x-1/2%b*d*Chi (b*(c~(1/2)+(d*x+c)~(1/2)))*cosh(a-bx*
c~(1/2))/c”(1/2)+1/2%b*d*Chi (b*(c~ (1/2)-(d*x+c)~(1/2))) *cosh(a+bxc~(1/2))/c
~(1/2)-1/2xbxd*Shi (b* (c~(1/2) +(d*x+c)~(1/2)) ) *sinh(a-bxc~(1/2))/c~(1/2)-1/2
*bxd*Shi (b*(c~(1/2)-(d*x+c)~(1/2)))*sinh(a+b*c~(1/2))/c~(1/2)

Rubi [A]
time = 0.26, antiderivative size = 182, normalized size of antiderivative = 1.00, number of

number of rules _ ) 333
' integrand size ’

steps used = 11, number of rules used = 6, integrand size = 18
Rules used = {5472, 5396, 5389, 3384, 3379, 3382}

bdcosh (a + by/c) Chi(b(ﬁ - m)) bd cosh (a—bﬁ)Chi(b(ﬁ + m)) bdsinh (u+bﬁ)shi(b(\/; - m)) bdsinh (a—bﬁ)shi(b(\/? + m)) sinh (a+bm)
2v/c - 2c - 27/ - 2vc - T

Antiderivative was successfully verified.
[In] Int[Sinh[a + b*Sqrtlc + d*x]]/x"2,x]

[Out] (b*d*Cosh[a + b*Sqrt[c]]*CoshIntegral [b*(Sqrt[c] - Sqrtl[c + d*x])])/(2*Sqrt
[c]) - (b*d*Cosh[a - b*Sqrt[c]]*CoshIntegral [b*(Sqrtlc] + Sqrtlc + d*x])]1)/
(2xSqrt[c]) - Sinh[a + bxSqrt[c + d*x]]/x - (bxd*Sinh[a + b*Sqrt[c]]*SinhIn
tegral [b*(Sqrt[c] - Sqrtlc + d*x])])/(2*Sqrtlc]) - (b*d*Sinh[a - b*Sqrt[c]]
*SinhIntegral [bx(Sqrt[c] + Sqrtlc + d*x])])/(2*Sqrtlcl)

Rule 3379

Int[sin[(e_.) + (Complex[0, fz_1)*(f_.)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[I*(SinhIntegral [cxf*(fz/d) + fxfzxx]/d), x] /; FreeQl{c, d, e, £
, £z}, x] && EqQ[d*e - cxf*xfzxI, 0]

Rule 3382

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

Rule 3384

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

Rule 5389

Int[Cosh[(c_.) + (d_.)*(x_)]*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> In
t [ExpandIntegrand[Cosh[c + d*x], (a + b*x"n)"p, x], x] /; FreeQ[{a, b, c, d
}, x] & ILtQp, O] &% IGtQ[n, 0] && (EqQ[n, 21 || EqQlp, -11)

Rule 5396

Int[((e_.)*(x_))"(m_.)*((a_) + (b_.)*x(x_)"(n_)) (p_)*Sinh[(c_.) + (d_.)*(x_
)], x_Symbol] :> Simp[e”m*(a + b*x™n)~(p + 1)*(Sinh[c + d*x]/(b*nx(p + 1)))
, x] - Dist[d*(e"m/(b*n*(p + 1))), Int[(a + bxx"n)~(p + 1)*Cosh[c + d*x], x
1, x]1 /; FreeQ[{a, b, c, d, e, m, n}, x] && IntegerQ[p] && EqQ[m - n + 1, O
1 && LtQlp, -1] && (IntegerQ[n] || GtQle, 01)

Rule 5472

Int[(x_ )" (m_.)*((a_.) + (b_.)*Sinh[(c_.) + (A_.)*(u )" (m_ )]1)"(p_.), x_Symbo
1] :> Dist[1/Coefficient[u, x, 1] (m + 1), Subst[Int[(x - Coefficient[u, x,
0])"m*(a + b*Sinh[c + d*x"n])"p, x], x, ul, x] /; FreeQ[{a, b, ¢, d, n, p}
, x] && LinearQ[u, x] && NeQ[u, x] && IntegerQ[m]

Rubi steps



/

x2

sinh<a+b\/c—|—dw>d dSbt(/sinh(a—l—b\/;)
z = dSubs
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(—cta) d:c,x,c—l—dx)

= (2d)Subst (/ de,x, Ve+dz )

Mathematica [A]

(e—a?)’

sinh (a + bvVc+ dz
- ( ) —(bd)Subst(/wdx,m,\/c—kdm)

z c— x2

sinh (a + bVe+dx ) cosh(a + bx) cosh(a + b
_(bd)Subst</(2\/E (Ve —a) +2\/E (Ve -

sinh <a +bve+dz ) (bd)Subst <f % dz,z,Ve+de ) (bd),

C —z

T 2¢/c
cosh (bA/C +bz
sinh (a 4 bm> (bd cosh (a — b+/c’)) Subst (f % dx

X

B x 24/c

bd cosh (a — b/ ) Chi(b(ﬁ + m)) b cosh (a + by/c”) Chi

B 2v/c + 2V/C

time = 2.20, size = 199, normalized size = 1.09

e 2V etV E +bde”"/?in(b<\/F —Verd)) - bde"‘/Ein<—b(\/F + m))) + et (=2 VERE e o (b(—VC + m)) - bde""/szi(b(\/E + m)))

4,/c'x

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*Sqrt[c + d*x]]/x"2,x]

[Out] (((2#Sqrtlc])/E~(bxSqrtlc + d*x]) + (b*d*x*ExpIntegralEi[b*(Sqrt[c] - Sqrtl[
c + d*x])])/E” (b*Sqrt[c]) - bxd*E~(b*Sqrt[c])*x*ExpIntegralEi [-(b*(Sqrt[c]

+ Sqrtlc + d*x]))])/E"a + E~a*(-2xSqrt [c]*E~ (b*Sqrt[c + d*x]) + b*d*E~(b*Sq
rt[c])*x*xExpIntegralEi [b*(-Sqrt[c] + Sqrtl[c + d*x])] - (b*d*x*ExpIntegralEi
[b*(Sqrt[c] + Sqrtlc + d*x])])/E~(bxSqrt([cl)))/(4*Sqrt[c]*x)

Maple [F]

time = 0.15, size = 0, normalized size = 0.00

dz

/sinh <a+bm>

2
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b*(d*x+c)~(1/2))/x"2,x%)
[Out] int(sinh(a+b*(d*x+c)~(1/2))/x"2,x)
Maxima [F]

time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+bx(d*x+c)~(1/2))/x"2,x, algorithm="maxima")
[Out] integrate(sinh(sqrt(d*x + c)*b + a)/x"2, x)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 315 vs.
2(142) = 284.
time = 0.37, size = 315, normalized size = 1.73

(VIFE daBi (VTS = V) + VI dai (VT + VT ) ) cos (a4 V) = (VIR daB (VAT T4 V) 4 VIS i VT2 = VIFT) ) cosh (= + VIE) = s (VT + o) + (VIR daBi(VETT b= V) = VIS i~V Eh+ VT ) sinh (a-+ V) + (VI dabs (VT 2+ VIFE ) = VIS defi( VAT - VT ) ) sinh (a4 V)
T=

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+bx(d*x+c)~(1/2))/x~2,x, algorithm="fricas")

[Out] 1/4*((sqrt(b~2x*c)*d*x*Ei(sqrt(d*x + c)*b - sqrt(b”™2*c)) + sqrt(b~2%c)*d*x*E
i(-sqrt(d*x + c)*b + sqrt(b~2xc)))*cosh(a + sqrt(b”™2*c)) - (sqrt(b~2*c)*d*x
*Ei(sqrt(d*x + c)*b + sqrt(b™2*c)) + sqrt(b~2%c)*d*x*Ei(-sqrt(d*x + c)*b -
sqrt(b~2*c)))*cosh(-a + sqrt(b~2*c)) - 4*cxsinh(sqrt(d*x + c)*b + a) + (sqr
t(b~2%c) *d*x*Ei(sqrt(d*x + c)*b - sqrt(b~2*c)) - sqrt(b~2+*c)*d*x*Ei(-sqrt(d

*x + c)*b + sqrt(b~2*c)))*sinh(a + sqrt(b~2+c)) + (sqrt(b~2*c)*d*x*Ei(sqrt(

d*x + c)*b + sqrt(b™2*c)) - sqrt(b~2*c)*d*x*Ei(-sqrt(d*x + c)*b - sqrt(b~2x%
c)))*sinh(-a + sqrt(b~2*c)))/(c*x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/sinh <a+bm>

dz
2

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(sinh(atb*(d*x+c)**(1/2))/x**2,x)

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

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate
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Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(sinh(a+bx(d*x+c)~(1/2))/x"2,x, algorithm="giac")
[Out] integrate(sinh(sqrt(d*x + c)*b + a)/x"2, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01

a—}-bm)

/ sinh( a o

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*(c + d*x)~(1/2))/x"2,x)
[Out] int(sinh(a + b*(c + d*x)~(1/2))/x"2, x)
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3.98 [ #*sinh (a +bVe+dz ) dz

Optimal. Leaf size=537

120960 cosh <a +bVc+dx ) 6¢? cosh (a +bVc+dx ) 720cv/c + dz cosh (a +bVc+dx ) 60480(c -

bod3 + b3d3 bod3 +

[Out] 120960*cosh(a+b*(d*x+c)~(1/3))/b"9/d~3+6*c"2*cosh(a+b*(d*x+c)~(1/3))/b~3/d~
3-720*c* (d*x+c) ~(1/3) *cosh(a+bx (d*x+c)~(1/3))/b~5/d"3+60480* (d*x+c) ~(2/3) *c
osh(a+b*(d*x+c) ~(1/3))/b~7/d"3+3*c~2* (d*x+c) ~ (2/3) *cosh (a+b* (d*x+c)~(1/3))/
b/d~3-120*c* (d*x+c) *cosh (a+b* (d*x+c) ~(1/3)) /b~3/d~3+5040* (d*x+c) ~(4/3) *cosh
(a+b* (d*x+c)~(1/3))/b"5/d"3-6*c* (d*x+c) " (5/3) *cosh (a+b* (d*x+c) ~(1/3))/b/d"3
+168* (d*x+c) “2*cosh (a+bx (d*x+c) ~(1/3)) /b~3/d"3+3* (d*x+c) ~ (8/3) *cosh (a+b* (d*
x+c)~(1/3))/b/d~3+720*c*sinh (a+b* (d*x+c) ~(1/3)) /b~6/d~3-120960* (d*x+c) ~(1/3
)*sinh (a+b* (d*x+c) ~(1/3))/b"8/d"3-6*c~2* (d*x+c) " (1/3) *sinh (a+b* (d*x+c) ~(1/3
))/b”2/d"3+360*c* (d*x+c) ~(2/3) *sinh (a+b* (d*x+c) ~(1/3))/b~4/d"3-20160* (d*x+c
)*sinh (a+b* (d*x+c) ~(1/3))/b~6/d"3+30*c* (d*x+c) ~(4/3) *sinh (a+b* (d*x+c)~(1/3)
)/b72/d"3-1008* (d*x+c) ~(5/3) *sinh (a+b* (d*x+c) ~(1/3)) /b~4/d"3-24x* (d*x+c) ~(7/
3)*sinh (a+b*(d*x+c)~(1/3))/b~2/d"3

Rubi [A]

time = 0.48, antiderivative size = 537, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.333,

steps used = 23, number of rules used = 6, integrand size = 18
Rules used = {5472, 1607, 5394, 3377, 2718, 2717}

Antiderivative was successfully verified.
[In] Int[x"2*Sinh[a + b*(c + d*x)~(1/3)],x]

[Out] (120960*Cosh[a + b*(c + d*x)~(1/3)])/(b"9*%d"3) + (6*c”2+Cosh[a + b*(c + d*x
)7(1/3)1)/(b~3%d"3) - (720*c*(c + d*x)~(1/3)*Cosh[a + bx(c + d*x)~(1/3)])/(
b"5%d~3) + (60480*(c + d*x)~(2/3)*Cosh[a + bx(c + d*x)~(1/3)])/("7*d"3) +
(3*xc™2*(c + d*x)~(2/3)*Cosh[a + b*x(c + d*x)~(1/3)]1)/(b*d"3) - (120*c*(c + d
*x)*Cosh[a + bx(c + d*x)~(1/3)])/(b~3*%d"3) + (5040*(c + d*x)~(4/3)*Coshl[a +
bx(c + d*x)~(1/3)]1)/(b"5%d"3) - (6xc*x(c + d*x)~(5/3)*Cosh[a + b*(c + d*xx)~
(1/3)1)/(b*d~3) + (168x(c + d*x) ~2xCosh[a + b*(c + d*x)~(1/3)]1)/(b~3%d"3) +
(3*%(c + d*x)~(8/3)*Cosh[a + bx(c + d*x)~(1/3)]1)/(b*d"3) + (720*c*Sinh[a +
bx(c + d*x)~(1/3)]1)/(b"6*d"3) - (120960*(c + d*x)~(1/3)*Sinh[a + bx(c + d*x
)~(1/3)]1)/(078%d"3) - (6%c”2*(c + d*x)~(1/3)*Sinh[a + b*(c + d*x)~(1/3)]1)/(
b~2%d~3) + (360*c*x(c + d*x)~(2/3)*Sinh[a + bx(c + d*x)~(1/3)]1)/(b~4%d"3) -
(20160*(c + d*x)*Sinh[a + b*(c + d*x)~(1/3)]1)/(b"6xd"3) + (30*c*x(c + d*x)~(
4/3)*Sinh[a + b*(c + d*x)~(1/3)])/(b”"2*%d"3) - (1008*(c + d*x)~(5/3)*Sinh[a
+ b*x(c + d*x)~(1/3)]1)/(b"4%d"3) - (24*(c + d*x)~(7/3)*Sinh[a + bx(c + d*x)~
(1/3)1)/(©"2%d"3)
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Rule 1607

Int[(u_.)*((a_)*(x_)"(p_.) + (b_.)*(x_)"(q_.))"(n_.), x_Symbol] :> Int[u*x
“(n*p)*(a + b*x~(q - p))°n, x] /; FreeQ[{a, b, p, q}, x] && IntegerQ[n] &&
PosQlq - p]

Rule 2717

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

Rule 2718

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

Rule 3377

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

Rule 5394

Int[((e_.)*(x_)) " (m_.)*((a_) + (b_.)*(x_)"(n_))"(p_.)*Sinh[(c_.) + (d_.)*(x
)1, x_Symbol] :> Int[ExpandIntegrand[Sinh[c + d*x], (e*x) m*(a + b*x"n)~p,
x], x] /; FreeQ[{a, b, ¢, d, e, m, n}, x] & IGtQ[p, O]

Rule 5472

Int[(x_ )" (m_.)*((a_.) + (b_.)*Sinh[(c_.) + (A_.)*(u )" (m_ )1)"(p_.), x_Symbo
1] :> Dist[1/Coefficient[u, x, 1] (m + 1), Subst[Int[(x - Coefficient[u, x,
0]) "m*(a + b*Sinh[c + d*x"n])"p, x], x, ul, x] /; FreeQ[{a, b, c, d, n, p}
, x] && LinearQ[u, x] &% NeQ[u, x] && IntegerQ[m]

Rubi steps



392

— 2 a3 h 3
/x Slnh(a+b\/0+dx> Subst(f( ¢+ z)?sinh (a + by/z") dz,z,c + dz)

d3
3Subst(f (—cz + z*)? sinh(a + bz) dz, z, Ve + dx )
3

3Subst [ 2%(=c + 2*)*sinh(a + bz) dz, =, Ve + dx )

( d3
(

3Subst | (z?sinh(a + bz) — 2cz® sinh(a + bx) + 28 sinh(a + bz)) dz, z,

B
3Subst (f z8sinh(a + bx) dz,z, Ve + dz ) (6¢)Subst (f z° sinh(a + bz
- PE B 3
3c%(c + dx)?3 cosh (a +bVe+dz ) 6¢c(c + dx)®/3 cosh <a +bVe+dx
- bd3 B bd3
3c%(c + dx)?3 cosh (a +bVc+dx ) 6¢c(c + dx)®3 cosh <a +bVc+dx
- bd3 - bd3
6¢? cosh <a +bVc+dx ) 3c%(c + dz)*3 cosh (a +bVc+dx > 120c
- b3d3 + bd3 -
6c cosh <a+b\/c+d:c) c*(c + dzx)?3 cosh <a+b\/c+dm> 120c
b3d3 bd3
6c cosh <a+b\/c+d:v) 720cv c—l—dx cosh (a—l—b\/c+d:v>
b3d3 b5d3
6c cosh <a+b\/3c+d:c> 720cv c-l—d:c cosh <a—|—b\/c—+-dx>
b3d3 bSd3
6c cosh (a +bvec+ dx ) 720cV/c + dz’ cosh <a +bv/c+ dx ) 6048!
b3d3 bSd3
6c cosh <a + bV + dx ) 720cv/c + dx cosh <a +bvc+ dx ) 6048
b - b +
120960 cosh (a + bV +dx ) 6¢2 cosh <a +bve+ dx ) 720cvc + d
- bod3 + b3d3 -

Mathematica [A]
time = 1.96, size = 378, normalized size = 0.70

(40020 — S + 0G0 T (e + i)+ 20V G T} 200+ 0+ 4] — A0 § 2]+ D+ s+ 542 ambl)-+ o) (e (BT ) i (WETTE)) + (40204 0000 -+ 20060 -4 I 4o 2 VT -+ )+ 0T G 4 T 2 e+ ) + 20T + 2] + O U+ 2842 (s o+ WETEE) i (4 W)
e
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Antiderivative was successfully verified.

[In] Integrate[x~2*Sinh[a + b*(c + d*x)~(1/3)],x]

[Out] (3*((40320 - 40320*b*(c + d*x)~(1/3) + 20160*%b~2*(c + d*x)~(2/3) + b~8xd~2%
x"2x(c + d*x)~(2/3) - 2*%b"T7*d*x*k(c + d*x)~(1/3)*(3*c + 4*d*x) + 240*b~4x*(c
+ d*x)~(1/3)*(6%c + T*xd*x) - 24*xb~5*x(c + d*x)~(2/3)*(9*c + 14*d*x) - 240%b~
3% (27*c + 28xd*xx) + 2*%b~6*(9*%c”2 + 36*ckd*kx + 28*xd~2*xx"2))*(Cosh[a] + Sinh[
a])*(Cosh[b*(c + d*x)~(1/3)] + Sinh[b*(c + d*x)~(1/3)]) + (40320 + 40320%*bx*
(c + d*x)~(1/3) + 20160*b~2*%(c + d*x)~(2/3) + b~8xd"2*x"2x(c + d*x)~(2/3) +
2xb~7xd*xx* (c + d*x)~(1/3)*(3*c + 4*d*x) + 240%b~4x(c + d*x)~(1/3)*(6%c + 7
*d*x) + 24*%b"5*%(c + d*x)~(2/3)*(9%c + 14*d*x) + 240*b~3*(27*c + 28*d*x) + 2
*b" 6% (9*%c™2 + 36kckdxx + 28*%d"2*x"2))*(Cosh[a + b*(c + d*x)~(1/3)] - Sinh[a
+ bx(c + d*x)~(1/3)]1)))/(2%¥b~9*d"~3)

Maple [B] Leaf count of result is larger than twice the leaf count of optimal. 1814 vs.
2(477) = 954.
time = 0.84, size = 1815, normalized size = 3.38

method result size
derivativedivides | Expression too large to display | 1815

default Expression too large to display | 1815

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*sinh(a+b*(d*x+c)~(1/3)),x,method=_RETURNVERBOSE)

[Out] 3/d"3/b~3%(-10/b"3*a~4*c* ((a+b* (d*x+c) ~(1/3))*cosh(a+b*(d*x+c)~(1/3))-sinh(
a+bx (dxx+c) ~(1/3)))-20/b"3*a~2*xc* ((a+b* (d*x+c) ~(1/3) ) “3*cosh (a+b* (d*x+c) ~ (1
/3))-3*%(a+b*x (d*x+c) ~(1/3)) "2*sinh (a+b* (d*x+c) ~(1/3) ) +6* (a+b* (d*x+c) ~(1/3) ) *
cosh(a+b* (d*x+c) ~(1/3))-6*sinh (a+b* (d*x+c) ~(1/3)))+10/b~3*axc* ((a+b* (d*x+c)
~(1/3))"4xcosh(a+bx(d*x+c) ~(1/3))-4*x(a+b*(d*x+c) ~(1/3)) “3*sinh (a+b* (d*x+c)~
(1/3))+12* (a+b* (d*x+c) ~(1/3) ) "2xcosh (a+b* (d*x+c) ~(1/3) ) -24x* (a+b* (d*x+c) ~(1/
3))*sinh (a+b* (d*x+c) ~(1/3) ) +24*cosh (a+b* (d*x+c) ~(1/3)))+20/b"3*a"3*c* ((a+b*
(d*x+c)~(1/3)) " 2*cosh(at+b*x(d*x+c) ~(1/3))-2* (a+b* (d*x+c) ~(1/3)) *sinh (a+b* (d*
x+c)~(1/3))+2*cosh(a+b*x(d*x+c)~(1/3)))-56/b"6*a"5* ((a+b*x(d*x+c)~(1/3)) "3*co
sh(a+b* (d*x+c) ~(1/3))-3*(a+b* (d*x+c) ~(1/3)) "2*sinh (a+b* (d*x+c) ~(1/3) ) +6* (a+
bx (d*x+c) ~(1/3) ) *cosh(a+b* (d*x+c) ~(1/3))-6*sinh (a+b* (d*x+c) ~(1/3)))+70/b"6*
a~4x((a+b* (d*x+c)~(1/3)) “4*cosh(a+b* (d*x+c) ~(1/3) ) -4*x (a+b* (d*x+c) ~(1/3)) ~3*
sinh (a+b* (d*x+c) ~(1/3))+12*x (a+b* (d*x+c) ~(1/3) ) “2*cosh (a+b* (d*x+c) ~(1/3))-24
* (a+b* (d*x+c) ~(1/3) ) *sinh (a+b* (d*x+c) ~(1/3))+24*cosh (a+b* (d*xx+c)~(1/3)))-56
/b~6xa~3* ((a+b* (d*x+c) ~(1/3)) ~5*xcosh (a+b* (d*x+c) ~(1/3))-5*(a+b* (d*x+c)~(1/3
)) ~4xsinh (a+b* (d*x+c) ~(1/3) ) +20* (a+b* (d*x+c) ~(1/3)) ~“3*cosh(a+b* (d*x+c)~(1/3
))—60%* (a+b* (d*x+c) ~(1/3)) "2*sinh (a+b* (d*x+c) ~(1/3))+120* (a+b* (d*x+c)~(1/3))
*cosh (a+b* (d*x+c) ~(1/3))-120*sinh (a+b* (d*x+c) ~(1/3)))+2/b"3*a~5*c*cosh(a+b*
(d*x+c)~(1/3))-8/b"6*%a"7*x((at+b* (d*x+c)~(1/3)) *cosh(a+b* (d*x+c)~(1/3))-sinh(
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a+bx (d*x+c) ~(1/3)))+28/b"6*a~6* ((a+b* (d*x+c) ~(1/3) ) “2*cosh (a+b* (d*x+c) ~(1/3
))—2* (a+b* (d*x+c) " (1/3) ) *sinh (a+b* (d*x+c) ~(1/3) ) +2*cosh (a+b* (d*x+c) ~(1/3)))
-2/b"3*xc* ((a+b* (d*x+c) ~(1/3)) “5*cosh (a+b* (d*x+c) ~(1/3))-5* (a+b* (d*x+c) ~(1/3
)) “4xsinh (a+b* (d*x+c) ~(1/3))+20* (a+b* (d*x+c) ~(1/3)) “3*cosh(a+b* (d*x+c)~(1/3
))-60%* (a+b* (d*x+c) ~(1/3)) "2*sinh (a+b* (d*x+c) ~(1/3))+120* (a+b* (d*x+c)~(1/3))
*cosh (a+b* (d*x+c) ~(1/3))-120*sinh (a+b* (d*x+c) ~(1/3)) ) +28/b"6*a~2* ((a+b* (d*x
+c)~(1/3)) " 6*cosh(a+bx(d*x+c)~(1/3))-6*(a+b* (d*x+c) ~(1/3)) “5*sinh (a+b* (d*x+
c)~(1/3))+30* (a+b* (d*x+c) ~(1/3)) “4*cosh(a+b* (d*x+c) ~(1/3))-120* (a+b* (d*x+c)
~(1/3)) " 3*sinh(a+b*x (d*x+c) ~(1/3))+360* (a+b* (d*x+c) ~(1/3) ) "2*cosh (a+b* (d*x+c
)~ (1/3))-720* (a+b* (d*x+c) = (1/3) ) *sinh (a+b* (d*x+c) " (1/3) ) +720*cosh (a+b* (d*x+
c)~(1/3)))-8/b"6*xax((a+bx (d*x+c)~(1/3)) “7*cosh(a+b* (d*x+c)~(1/3))-7*(a+b*(d
*x+c) " (1/3)) “6*xsinh (a+b* (d*x+c) ~(1/3) ) +42* (a+b* (d*x+c) ~(1/3) ) “5*cosh (a+b*x(d
*x+c) " (1/3))-210* (a+b* (d*x+c) ~(1/3) ) “4*sinh (a+b* (d*x+c) ~(1/3) ) +840* (a+b* (d*
x+c) " (1/3)) " 3*cosh(a+b* (d*x+c) ~(1/3))-2520* (a+b* (d*x+c) ~(1/3)) ~“2*xsinh (a+b*(
d*x+c) ~(1/3))+5040* (a+b* (d*x+c) ~(1/3) ) *cosh (a+b* (d*x+c) ~(1/3))-5040*sinh (a+
b* (d*x+c) ~(1/3)))-2xc"2%ax ((a+b*x (d*x+c) ~(1/3) ) *cosh(a+b* (d*x+c) ~(1/3))-sinh
(a+b* (d*x+c)~(1/3)))+c™2x ((a+b* (d*x+c) ~(1/3) ) "2*cosh (a+b* (d*x+c) ~(1/3) ) —2*(
a+b* (d*x+c) ~(1/3) ) *sinh (a+b* (d*x+c) ~(1/3))+2*cosh(a+b*x(d*x+c)~(1/3)))+1/b76
* ((a+b* (d*x+c) ~(1/3)) “8*cosh(a+b* (d*x+c) ~(1/3) ) -8*(a+b* (d*x+c)~(1/3)) “7*sin
h (a+b* (d*x+c) ~(1/3) ) +56* (a+b* (d*x+c) ~(1/3)) “6*cosh (a+b* (d*x+c) ~(1/3) ) -336%(
a+bx (d*x+c) ~(1/3)) “5*sinh(a+b* (d*x+c) ~(1/3))+1680* (a+b* (d*x+c) ~(1/3)) “4*cos
h(a+b* (d*x+c) ~(1/3) ) -6720* (a+b* (d*x+c) ~(1/3) ) "3*sinh (a+b* (d*x+c) ~(1/3))+201
60* (a+b* (d*x+c) ~(1/3)) "2*cosh(a+b* (d*x+c) ~(1/3))-40320* (a+b* (d*x+c) ~(1/3) ) *
sinh (a+b* (d*x+c)~(1/3))+40320*cosh (a+b* (d*x+c)~(1/3)))+1/b”~6*a~8*cosh (a+bx*(
d*xx+c)~(1/3))+c"2*a"2*cosh(a+b*x (d*x+c)~(1/3)))

Maxima [A]
time = 0.29, size = 642, normalized size = 1.20

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*sinh(a+b*(d*x+c)~(1/3)),x, algorithm="maxima")

[Out] 1/6*%(2*%d"3*x"3*sinh((d*x + c)~(1/3)*b + a) + (c"3*e~((d*x + c)~(1/3)*b + a)
/b - c”3*%e”~(-(d*x + ¢c)~(1/3)*b - a)/b - 3*x((d*x + c)*b"3*e”a - 3*x(d*x + c)~
(2/3)*b"2%e"a + 6*%(d*x + c)~(1/3)*bxe"a - 6*e”a)*c”2*xe” ((d*x + c)~(1/3)*b)/
b™4 + 3*%((d*x + c)*b~3 + 3*k(d*x + c)~(2/3)*b"2 + 6x(d*x + c)~(1/3)*b + 6)*c
~2%e~(-(d*x + ¢c)~(1/3)*b - a)/b~4 + 3x((d*x + c)~2%b~6%e”a - 6x(d*x + c)~(5
/3)*b"5*xe"a + 30*(d*x + c)~(4/3)*b"4*e"a - 120*%(d*x + c)*b"3*e"a + 360*(d*x
+ ¢)~(2/3)*b"2%e"a - 720*%(d*x + c)~(1/3)*bxe”a + 720*e”a)*c*e” ((d*x + c)~(
1/3)*b) /b~7 - 3*%((d*x + c)"2xb"6 + 6x(d*x + c)~(5/3)*b~5 + 30*(d*x + c)~(4/
3)*%b~4 + 120%(d*x + c)*b~3 + 360*(d*x + c)~(2/3)*%b~2 + 720%(d*x + c)~(1/3)*
b + 720)*c*e~(-(d*x + ¢c)~(1/3)*b - a)/b"7 - ((d*x + c)~3*b"9*e"a - 9x(d*x +
c)~(8/3)*%b"8*e"a + 72x(d*x + c)~(7/3)*b"T*e"a - 504*x(d*x + c) 2*%b~6*e"a +
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3024 (d*x + c)~(5/3)*b"5%e"a — 15120*%(d*x + c)~(4/3)*b"4*e"a + 60480*(d*x +
c)*b"3*e"a - 181440*(d*x + c)~(2/3)*b"2*e"a + 362880*(d*x + c)~(1/3)*b*xe”a
- 362880*e~a)*e” ((d*x + ¢c)~(1/3)*b)/b~10 + ((d*x + c)~3*%b~9 + 9*(d*x + c)~
(8/3)*%b~8 + 72x(d*x + c)~(7/3)*b~7 + 504*(d*x + c)~2*b~6 + 3024*x(d*x + c)~(

5/3)*%b~5 + 15120%(d*x + c)~(4/3)*b~4 + 60480*(d*x + c)*b~3 + 181440*(d*x +

c)~(2/3)*%b"2 + 362880*(d*x + c)~(1/3)*b + 362880)*e~(-(d*x + ¢c)~(1/3)*b - a

)/b~10)*b) /d"3

Fricas [A]
time = 0.48, size = 180, normalized size = 0.34

3 ((56 B2 + T2Hcdz + 181562 + (B5da? + 20160 5%)(d + ¢)F + 240 (7bide + 6b*c)(de + ) + 40320) cosh (((n )i+ u) -2 (3360 Vd + 3240 B¢ + 12 (14b°de + 95°0)(do + ) + (457dPa? + 3b7cda + 20160b)(dz + c)%) sinh ((dt +o)¥b+ a))
e

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*sinh(a+b*(d*x+c)~(1/3)),x, algorithm="fricas")

[Out] 3*((56*%b~6*%d~2*x"2 + T2*xb~6*c*d*x + 18*b~6*c™2 + (b"8*d"2*x~2 + 20160%b~2)*
(d*x + c)~(2/3) + 240%(7*b~4*d*x + 6%b~4xc)*(d*x + c)~(1/3) + 40320)*cosh((

d*x + c)~(1/3)*%b + a) - 2%(3360*b~3*d*x + 3240*b~3*c + 12*x(14*b~5xd*x + 9%b
“Bxc)k(d*x + c)”~(2/3) + (4*xb”7*d"2%x"2 + 3*b~T*cxd*x + 20160*b)*(d*x + c)~(
1/3))*sinh((d*x + c)~(1/3)*b + a))/(b~9%d"~3)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/x2 sinh (a+ bm> dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2*sinh(a+b*(d*x+c)**(1/3)),x)
[Out] Integral(x**2xsinh(a + b*(c + d*x)**(1/3)), x)

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 2162 vs.
2(477) = 954.
time = 0.47, size = 2162, normalized size = 4.03

Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2+*sinh(a+b*(d*x+c)~(1/3)),x, algorithm="giac")

[Out] 3/2*x((((d*x + c)~(1/3)*b + a)~2*xb"6xc"2 - 2*x((d*x + c)~(1/3)*b + a)*a*xb~6*c
"2 + a”2*%b76xc”2 - 2*%((d*x + c)”(1/3)*b + a) 5*%b~3*c + 10*%((d*x + c)~(1/3)*
b + a) 4xaxb”3*c - 20*x((d*x + c)~(1/3)*b + a)~3*a"2*%b"3*c + 20%((d*x + c)~(
1/3)*%b + a)~2*%a"3*b~3*c - 10*%((d*x + c)~(1/3)*b + a)*a~4xb~3*c + 2*xa”~5*xb~3*
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c - 2x((d*x + c)~(1/3)*b + a)*b"6*c”2 + 2*a*b"6xc”2 + ((d*x + c)~(1/3)*b +
a)”8 - 8%((d*x + c)~(1/3)*b + a)~7*a + 28x((d*x + c)~(1/3)*%b + a)"6*a"2 - 5
6x((d*x + c)~(1/3)*b + a)~5*xa”~3 + 70*((d*x + c)~(1/3)*b + a)~4xa~4 - 56%((d
*x + ¢)~(1/3)*%b + a)~3*a”5 + 28*((d*x + c)~(1/3)*b + a)~2*xa”~6 - 8%((d*x + c
)"(1/3)*%b + a)*a”™7 + a”8 + 10%((d*x + c)~(1/3)*b + a) 4*b~3*xc - 40*((d*x +
c)~(1/3)*b + a) " 3*a*b”3*xc + 60*%((d*x + c)~(1/3)*b + a) 2*a~2xb"3*c - 40*((d
*x + ¢c)”"(1/3)*b + a)*a~3*b~3*%c + 10*%a~4*xb"3*c + 2*xb"6*%c”2 - 8x((d*x + c)~(1
/3)*b + a)~7 + 56%((d*x + c)~(1/3)*b + a)~6%a - 168*((d*x + c)~(1/3)*b + a)
~5xa~2 + 280*((d*x + c)~(1/3)*b + a)~4*a~3 - 280*((d*x + c)~(1/3)*b + a) 3%
a~4 + 168*%((d*x + c)~(1/3)*b + a)~2*a~5 - 56%((d*x + c)~(1/3)*b + a)*a™6 +
8%a~7 — 40*%((d*x + c)~(1/3)*b + a)~3*b~3*c + 120%((d*x + c)~(1/3)*b + a)~2x%
a*b~3xc - 120*%((d*x + c)~(1/3)*b + a)*a~2xb~3*c + 40*a”~3*b"3*c + 56*((d*x +
c)~(1/3)*%b + a)~6 - 336%((d*x + ¢c)~(1/3)*b + a)~5xa + 840*((d*x + c)~(1/3)
*b + a)”4*a”2 - 1120*x((d*x + ¢c)~(1/3)*b + a)~3*a~3 + 840*((d*x + c)~(1/3)*b
+ a)"2*xa~4 - 336%((d*x + c)~(1/3)*b + a)*a~5 + 56*a”6 + 120%x((d*x + c)~(1/
3)*b + a) 2%b~3xc - 240*%((d*x + c)~(1/3)*b + a)*a*xb~3*c + 120%a"2*xb"3*c - 3
36*%((d*xx + ¢c)~(1/3)*b + a)~5 + 1680*%((d*x + c)~(1/3)*b + a)“~4*a - 3360*((d*
X + ¢c)”(1/3)*%b + a)~3*xa”"2 + 3360*x((d*x + c)~(1/3)*b + a)~2*a"3 - 1680*((d*x
+ ¢c)"(1/3)*%b + a)*a”™4 + 336%a”5 - 240*%((d*x + c)~(1/3)*b + a)*b~3*xc + 240%
a*b~3*%c + 1680*((d*x + c)~(1/3)*b + a)~4 - 6720x((d*x + c)~(1/3)*b + a)“ " 3*a
+ 10080*%((d*x + c)~(1/3)*b + a)~2%a~2 - 6720%((d*xx + c)~(1/3)*b + a)*a~3 +
1680*a~4 + 240*b~3*c - 6720%((d*x + c)~(1/3)*b + a)~3 + 20160*((d*x + c)~(
1/3)*%b + a)”2*a - 20160*((d*x + c)~(1/3)*b + a)*a”2 + 6720*xa"3 + 20160*((d*
X + c)"(1/3)*b + a)~2 - 40320%((d*x + c)~(1/3)*b + a)*a + 20160*a~2 - 40320
x(d*x + ¢c)~(1/3)*b + 40320)*e~((d*x + c)~(1/3)*b + a)/(b~8*%d"2) + (((d*x +
c)”(1/3)*%b + a) " 2xb"6xc"2 - 2*x((d*x + c)~(1/3)*b + a)*a*xb~6*%c”2 + a~2*b~6*c
~2 - 2%((d*x + ¢c)~(1/3)*b + a)~5*%b~3*c + 10*%((d*x + c)~(1/3)*b + a) 4*axb”3
*c — 20%((d*x + c)~(1/3)*b + a) " 3*a~2xb~3*c + 20*x((d*x + c)~(1/3)*b + a) 2%
a~3*xb~3*c - 10*x((d*x + c)~(1/3)*b + a)*a~4*xb~3*c + 2*xa~5*xb~3*c + 2x((d*x +
c)~(1/3)*b + a)*b~6%c”2 - 2%a*xb~6xc”2 + ((d*x + c)~(1/3)*b + a)~8 - 8x((d*x
+ ¢c)~(1/3)*b + a)~7*xa + 28+ ((d*x + c)~(1/3)*b + a)~6*xa~2 - 56*((d*x + c)~(
1/3)*%b + a)~5*%a”3 + 70x((d*x + c)~(1/3)*b + a)~4*a~4 - 56x((d*x + c)~(1/3)*
b + a)~3*a”5 + 28*%((d*x + c)~(1/3)*b + a)~2*a"6 - 8*((d*x + c)~(1/3)*b + a)
*a~7 + a”8 - 10x((d*x + c)~(1/3)*b + a) " 4*xb~3*c + 40*x((d*x + c)~(1/3)*%b + a
) "3%axb~3xc - 60*%((d*x + c)~(1/3)*b + a)~2%a~2xb~3*c + 40*%((d*x + c)~(1/3)*
b + a)*a~3*b"3*%c - 10*a~4*b~3*c + 2*xb"6*c”2 + 8x((d*x + c)~(1/3)*b + a)~7 -
56%((d*x + ¢c)~(1/3)*b + a)~6*xa + 168*((d*x + c)~(1/3)*b + a)~5xa~2 - 280%(
(d*x + ¢)~(1/3)*b + a)~4*xa~3 + 280*((d*x + c)~(1/3)*b + a)~3*xa"4 - 168*((d*
X + ¢c)”(1/3)*%b + a)~2*a"5 + 56x((d*x + c)~(1/3)*b + a)*a"6 - 8*a~7 - 40*((d
*x + ¢)”(1/3)*b + a)"3*b"3xc + 120*%((d*x + c)~(1/3)*b + a) "2*a*xb~3*c - 120%*
((d*x + ¢c)~(1/3)*b + a)*a~2*b~3*c + 40*a~3*b~3*c + 56*%((d*x + c)~(1/3)*b +
a)”"6 - 336x((dxx + c)~(1/3)*b + a)~b*a + 840*((d*x + c)~(1/3)*b + a)~4*a"2
- 1120*((d*x + c)~(1/3)*b + a)~3*a"3 + 840*((d*x + c)~(1/3)*b + a)~2*%a~4 -
336*x((d*x + ¢c)~(1/3)*b + a)*a”~5 + 56*a~6 — 120*%((d*x + c)~(1/3)*b + a) 2xb~
3xc + 240%((d*x + c)~(1/3)*b + a)*a*b~3xc - 120*%a”2%b~3*c + 336*((d*x + c)~
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(1/3)*%b + a)~5 - 1680*((d*x + c)~(1/3)*b + a)~4*a + 3360*((d*x + c)~(1/3)*b
+ a)~3*xa”2 - 3360*x((d*x + ¢c)~(1/3)*b + a)~2*xa”~3 + 1680*((d*x + c)~(1/3)*b
+ a)*a~4 - 336*a”5 - 240*%((d*x + c)~(1/3)*b + a)*b~3*c + 240*axb~3*c + 1680
*((d*x + ¢c)~(1/3)*%b + a)~4 - 6720%((d*x + c)~(1/3)*b + a)~3*a + 10080* ((d*x
+ ¢c)"(1/3)%b + a)"2%a~2 - 6720%((d*x + c)~(1/3)*b + a)*a~3 + 1680%a~4 - 24
0*b~3*c + 6720%((d*x + c)~(1/3)*b + a)~3 - 20160*x((d*x + c)~(1/3)*b + a) 2%
a + 20160*%((d*x + c)~(1/3)*b + a)*a™2 - 6720*%a"3 + 20160*((d*x + c)~(1/3)*b
+ a)”2 - 40320%((d*x + c)~(1/3)*b + a)*a + 20160*a~2 + 40320*(d*x + c)~(1/

3)*b + 40320)*e~(-(d*x + c)~(1/3)*b - a)/(b~8*d~2))/(b*d)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.00

/x2 sinh(a +b(c+ dz)1/3) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~2*sinh(a + b*(c + d*x)~(1/3)),x)
[Out] int(x~2*sinh(a + b*(c + d*x)~(1/3)), x)
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3.99  [zsinh(a+bvVc+dr) dx

Optimal. Leaf size=261

6¢ cosh (a +bvVe+ dx )
B b3d2 + b5 d2 bd?

360v/c + dz cosh (a +bVc+dx ) 3c(c + dx)?3 cosh (a +bVc+dx ) 60(
— _|__

[Out] -6*c*xcosh(a+b*(d*x+c)~(1/3))/b~3/d"2+360* (d*x+c)~(1/3) *cosh(a+b*x (d*x+c)~(1/
3))/b"5/d"2-3*xc*x (d*x+c) ~(2/3) *cosh (a+b* (d*x+c) ~(1/3)) /b/d"2+60* (d*x+c) *cosh

(a+b* (d*x+c)~(1/3))/b~3/d"2+3* (d*x+c) ~(5/3) *cosh(a+b* (d*x+c) ~(1/3)) /b/d"2-3
60*sinh (a+b* (d*x+c) ~(1/3)) /b~6/d"2+6*c* (d*x+c) ~(1/3) *sinh (a+b* (d*x+c) ~(1/3)
)/b~2/d"2-180* (d*x+c) ~(2/3) *sinh (a+b* (d*x+c) ~(1/3))/b~4/d"2-15%(d*x+c) ~(4/3

) *sinh (a+b* (d*x+c)~(1/3))/b"2/d"2

Rubi [A]
time = 0.22, antiderivative size = 261, normalized size of antiderivative = 1.00, number of

number of rules _ j 319
' integrand size ’

steps used = 13, number of rules used = 5, integrand size = 16
Rules used = {5472, 5394, 3377, 2718, 2717}

300sinh (a-+ 0o+ dz ) 300Ve dr cosh (a+bVeT ) 180(c + o) sinh (a+0VeTd) | 00(c+de)cosh (a+0VeF dw ) Gecosh (a+bVeT ) 15(c +de)Psinh (a+bVeT @) 6eVot dz sinh (a+0VeT @) 3(e+dr)cosh (a+ Ve FdT)  Bele+ ) cosh (a+ bV dr )
3 * 3 - vE * e - P o P * 2 o 3 - 3

Antiderivative was successfully verified.
[In] Int[x*#Sinh[a + b*(c + d*x)~(1/3)],x]

[Out] (-6%c*Coshl[a + b*(c + d*x)~(1/3)]1)/(b"3*xd~2) + (360*(c + d*x)~(1/3)*Cosh[a
+ bx(c + d*x)~(1/3)]1)/(b"5%d"2) - (3*cx(c + d*x)~(2/3)*Cosh[a + b*(c + d*x)
~(1/3)1)/(b*d~2) + (60*(c + d*x)*Coshl[a + b*(c + d*x)~(1/3)]1)/(b"3*%d"2) + (

3x(c + d*x)~(5/3)*Cosh[a + bx(c + d*x)~(1/3)]1)/(b*d"2) - (360*Sinh[a + b*(c

+ d*x)~(1/3)]1)/(b"6*xd"2) + (6*cx(c + d*x)~(1/3)*Sinh[a + b*(c + d*x)~(1/3)
1)/(b~2%d"2) - (180*(c + d*x)~(2/3)*Sinh[a + b*(c + d*x)~(1/3)])/(b"4*d~2)

- (15%(c + d*x)~(4/3)*Sinh[a + bx(c + d*x)~(1/3)]1)/(b~2*d"2)

Rule 2717

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

Rule 2718

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

Rule 3377

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

Rule 5394

Int[((e_.)*(x_))"(m_.)*((a_

) + (b_)*(x_)"(n_))~(p_.)#Sinh[(c_.) + (d_.)*(x

)1, x_Symbol] :> Int[ExpandIntegrand[Sinh[c + d*x], (e*x) m*(a + b*x"n)~p,

x], x] /; FreeQl[{a, b, c,

Rule 5472

Int[(x_ )" (m_.)*((a_.) + (b_
1] :> Dist[1/Coefficient[u,

0])"m*x(a + b*Sinh[c + d*x

d, e, m, n}, x] & IGtQ[p, O]

)*Sinh[(c_.) + (d_.)*(u_ )" (n_)1)"(p_.), x_Symbo
x, 11°(m + 1), Subst[Int[(x - Coefficient[u, x,

“nl)7p, x], x, ul, x] /; FreeQ[{a, b, ¢, d, n, p}

, x] && LinearQ[u, x] &% NeQ[u, x] && IntegerQ[m]

Rubi steps

/xsmh <a+bm>

Subst (f/(—c+z)sinh (a + b¥/z') dz,z,c+ dz)

a2
3Subst <f z?(—c + z3) sinh(a + br) dz, =, m>
a2
3Subst <f (—cx?sinh(a + bz) + z° sinh(a + b)) dz, , m)
— =
3Subst <f z° sinh(a + bz) dz, =, m> (3¢)Subst (f z? sinh(a + bz
d? a?
3c(c+ dz)?3 cosh (a + bm) 3(c + dz)® cosh (a + bvc+dzx
- b2 * ba?
3c(c + dx)?3 cosh (a + bm> 3(c + dz)®/ cosh (a + bV + dx
- b2 * bd?
6c cosh (a + bm) 3c(c+ dx)?3 cosh (a + bm> 60(c
b - bd? -
6c cosh (a + bM) c(c + dz)*? cosh (a + bW)
b3d? bd?
6c cosh (a + bm> 360V/c + dz cosh (a + bm>
bid? b5 d? -
6c cosh <a, + bm) 360V/c + dz cosh (a + b\/m)

b3d? b5d?
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Mathematica [A]
time = 0.26, size = 118, normalized size = 0.45

317(120\/3 c+dz +bldr(c+ dr)?® + 2b*(9c + 10dz)) cosh (a +bVc+dz ) - 3(120 + 60b%(c + dz)?/® + b*Vc + dz (3c + 5dx)> sinh (a +bVc+dx )
bSd?

Antiderivative was successfully verified.

[In] Integrate[x*Sinh[a + b*(c + d*x)~(1/3)],x]
[Out] (3*xb*x(120%(c + d*x)~(1/3) + b~4x*d*xx*x(c + d*x)~(2/3) + 2xb~2%(9*c + 10*d*x))

*Cosh[a + bx(c + d*x)~(1/3)] - 3*%(120 + 60*b"2*(c + d*x)~(2/3) + b~™4*(c + d
*x) " (1/3) *(3*%c + 5*xd*xx))*Sinh[a + b*(c + d*x)~(1/3)]1)/(b"6%xd"2)

Maple [B] Leaf count of result is larger than twice the leaf count of optimal. 658 vs.
2(231) = 462.
time = 0.83, size = 659, normalized size = 2.52 Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh(a+b*(d*x+c)~(1/3)),x,method=_RETURNVERBOSE)

[Out] 3/d"2/b~3*(-1/b~3*a~5*cosh(a+b*(d*x+c)~(1/3))+5/b"3*a~4* ((a+b* (d*x+c)~(1/3)
)Y*cosh(a+b* (d*x+c) ~(1/3))-sinh(a+b* (d*x+c)~(1/3)))-10/b"3*a"~3*x ((a+b* (d*x+c)
~(1/3)) "2*cosh(a+b* (d*x+c) ~(1/3))-2* (a+b* (d*x+c) ~(1/3)) *sinh (a+b* (d*x+c) ~ (1
/3))+2xcosh (a+b* (d*x+c) ~(1/3)))+10/b"3*a~2* ((a+b* (d*x+c) ~(1/3)) “3*cosh (a+bx*
(d*x+c)~(1/3))-3*(a+b* (d*x+c) ~(1/3) ) “2*sinh (a+b* (d*x+c) ~(1/3) ) +6* (a+b* (d*x+
c)~(1/3)) *cosh(a+b*x(d*x+c) ~(1/3))-6*sinh (a+b* (d*x+c) ~(1/3)))-5/b"3*a* ((a+b*
(d*x+c)~(1/3)) “4*cosh(a+bx(d*x+c) ~(1/3))-4* (a+b* (d*x+c) ~(1/3)) ~“3*sinh (a+b*(
d*x+c)~(1/3))+12* (a+bx (d*x+c) ~(1/3)) "2*cosh(a+b* (d*x+c) ~(1/3) ) -24* (a+b* (d*x
+c) "~ (1/3))*sinh (a+b* (d*x+c) ~(1/3))+24*cosh(a+b*x (d*x+c) ~(1/3)))+1/b"3*((a+b*
(d*x+c)~(1/3))"5*cosh(a+b* (d*x+c) ~(1/3))-5*(a+b* (d*x+c) ~(1/3)) ~4*sinh (a+b*(
d*xx+c) " (1/3))+20* (a+b* (d*x+c) ~(1/3)) “3*cosh (a+b* (d*x+c) ~(1/3)) -60* (a+b* (d*x
+c)~(1/3)) " 2*sinh(a+b*x (d*x+c) ~(1/3))+120* (a+b* (d*x+c) ~(1/3)) *cosh (a+b* (d*x+
c)~(1/3))-120*sinh (a+b* (d*x+c) ~(1/3)))-c*a~2*cosh (a+b*x (d*x+c) ~(1/3)) +2*xc*xa*
((a+b*(d*x+c) ~(1/3) ) *cosh(a+b* (d*x+c) ~(1/3))-sinh (a+b* (d*x+c) ~(1/3)))-c*x((a
+b* (d*x+c) ~(1/3) ) "2*cosh(a+b* (d*x+c) ~(1/3) ) -2x(atbx (d*x+c) ~(1/3) ) *sinh(a+b*
(d*x+c)~(1/3))+2*cosh(a+bx (d*x+c)~(1/3))))

Maxima [A]

time = 0.27, size = 371, normalized size = 1.42

5 ; \ po (cumsabed) : s by, (retes)
; slorsote) o (Curobs) s (uerapensuesotie g -ac)al 2 (e 430 20 s Bos o) ({100 g3 0 ) ot 120 g e 0t 3070 a0 )el V7] (g e840 st a0 o 300 3 70 a0 o)
24 sinh ((dr + )t +a) — (ff - - ] 420 . ) ¢ - _ L " - )u
iz

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(a+b*(d*x+c)~(1/3)),x, algorithm="maxima")

[Out] 1/4%(2*%d"2*x"2*sinh((d*x + c)~(1/3)*b + a) - (c™2*xe~((d*x + c)~(1/3)*b + a)
/b - c”2%xe”(-(d*x + ¢c)~(1/3)*b - a)/b - 2x((d*x + c)*b"3*e"a - 3*(d*x + c)~
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(2/3)*b"2%e"a + 6%(d*x + c)~(1/3)*bxe"a - 6*e”a)*c*e” ((d*x + c)~(1/3)*b) /b~
4 + 2x((d*x + c)*b~3 + 3*(d*x + c)~(2/3)*%b"2 + 6%(d*x + c)~(1/3)*b + 6)*c*e
“(-(d*x + ¢c)"(1/3)*b - a)/b"4 + ((d*x + c)"2*%b"6*xe"a - 6*%(d*x + c)~(5/3)*b~
5%e~a + 30x(d*x + c)~(4/3)*b"4*e"a - 120%(d*x + c)*b"3*e"a + 360*(d*x + c)~
(2/3)*b~2%e"a - 720*(d*x + c)~(1/3)*bxe~a + 720%e~a)*e~((d*x + c)~(1/3)*b)/
b~7 - ((d*x + ¢c)"2%b"6 + 6x(d*x + c)~(5/3)*%b~5 + 30%(d*x + c)~(4/3)*b"4 + 1
20*(d*x + c)*b~3 + 360*(d*x + c)~(2/3)*b"2 + 720%(d*x + c)~(1/3)*b + 720)*e
“(-(d*x + c)~(1/3)*b - a)/b"7)*b)/d"2

Fricas [A]
time = 0.40, size = 109, normalized size = 0.42

1

3 (((dz +0)36dz + 20 B¥dz + 18 bc + 120 (dz + c)%b) cosh ((dz +o)ib+ a) - (60 (dz + ¢)3b% + (5 btdz + 3bic)(dz + ¢)¥ + 120) sinh ((dz +o)ib+ a))
W

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(a+b*(d*x+c)~(1/3)),x, algorithm="fricas")

[Out] 3*x(((d*x + c)~(2/3)*b~5xd*x + 20%b~3*d*x + 18%b~3*c + 120*(d*x + c)~(1/3)*b
Y*cosh((d*x + c)~(1/3)*b + a) - (60x(d*x + c)~(2/3)*b"2 + (5xb"4*xd*x + 3*b~
4xc)x(d*xx + c)~(1/3) + 120)*sinh((d*x + c)~(1/3)*b + a))/(b"6*xd~2)

Sympy [F]

time = 0.00, size = 0, normalized size = 0.00

/a:sinh <a+bm) dr

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(a+b*(d*x+c)**(1/3)),x)
[Out] Integral(x*sinh(a + b*(c + d*x)**(1/3)), x)

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 706 vs. 2(231) =

462.
time = 0.44, size = 706, normalized size = 2.70

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*sinh(a+b*(d*x+c)~(1/3)),x, algorithm="giac")

[Out] -3/2%((((d*x + c)~(1/3)*b + a)~2*%b~3*c - 2*((d*x + c)~(1/3)*b + a)*axb~3*c
+ a”2*%b~3*%c - ((d*x + ¢c)~(1/3)*b + a)~5 + 5x((d*x + ¢c)~(1/3)*b + a)~4*a - 1
Ox((d*x + c)~(1/3)*%b + a)~3*a~2 + 10x((d*x + ¢c)~(1/3)*b + a)~2*xa~3 - 5x((dx*

X + ¢)”(1/3)*%b + a)*a™4 + a~5 - 2x((d*x + c)~(1/3)*b + a)*b”3*c + 2*axb~3*c

+ 5x((d*x + ¢)~(1/3)*b + a)~4 - 20%((d*x + c)~(1/3)*b + a)~3*a + 30*((d*x
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+ ¢c)”(1/3)*b + a)~2*xa"2 - 20*%((d*x + c)~(1/3)*b + a)*a~3 + 5*%a”4 + 2xb"3*c

- 20%((d*x + ¢c)~(1/3)*b + a)~3 + 60*%((d*x + c)~(1/3)*b + a)~2*a - 60*((d*x
+ ¢)”(1/3)*b + a)*a~2 + 20%a~3 + 60*((d*x + c)~(1/3)*b + a)~2 - 120*x((d*x +
c)~(1/3)*%b + a)*a + 60*a~2 - 120*x(d*x + c)~(1/3)*b + 120)*e”~((d*x + c)~(1/
3)*b + a)/(b”"5xd) + (((d*x + c)~(1/3)*b + a)~2%b~"3xc - 2*((d*x + c)~(1/3)*b
+ a)*axb~3xc + a~2*%b"3*%c - ((d*x + ¢c)~(1/3)*b + a)~5 + 5x((d*x + c)~(1/3)x*
b + a)”4xa - 10%((d*x + c)~(1/3)*b + a)~3*a"2 + 10*((d*x + c)~(1/3)*b + a)~
2%a~3 - Bk ((d*x + c)~(1/3)*b + a)*a~4 + a~5 + 2%((d*x + c)~(1/3)*b + a)*b~3
xC — 2%axb~3xc - 5kx((d*x + c)~(1/3)*b + a)~4 + 20*x((d*x + c)~(1/3)*b + a)~3
*a - 30%((d*x + ¢c)~(1/3)*b + a) 2%a~2 + 20*((d*x + c)~(1/3)*b + a)*a~3 - 5%
a~4 + 2xb"3xc - 20*%((d*x + ¢)~(1/3)*b + a)~3 + 60*x((d*x + c)~(1/3)*b + a)~2
*a — 60*%((d*x + c)~(1/3)*b + a)*a™2 + 20*a"3 - 60*x((d*x + ¢c)~(1/3)*b + a)~2
+ 120*%((d*x + ¢c)~(1/3)*b + a)*a — 60*a”2 - 120*%(d*x + c)~(1/3)*b - 120)*e”
(-(d*x + c)~(1/3)*b - a)/(b"5*d))/(bxd)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.00

+

/xsinh(a+b(c+dz)1/3) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*sinh(a + bx(c + d*x)~(1/3)),x)
[Out] int(x*sinh(a + bx(c + d*x)~(1/3)), x)
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3.100  [sinh(a+bve+dz ) dz

Optimal. Leaf size=85

6 cosh (a + bm) 3(c + dx)?/3 cosh (a + bW) 6v/c + dz sinh (a - bm>

d + bd r2d

[Out] 6*cosh(at+b*(d*x+c)~(1/3))/b~3/d+3*(d*x+c)~(2/3)*cosh(a+bx(d*x+c)~(1/3))/b/d
-6* (d*x+c) ~(1/3) *sinh (a+b* (d*x+c)~(1/3))/b"2/d

Rubi [A]

time = 0.06, antiderivative size = 85, normalized size of antiderivative = 1.00, number of

: number of rules _  9gg
integrand size ’

steps used = 5, number of rules used = 4, integrand size = 14
Rules used = {5418, 5412, 3377, 2718}

6 cosh (a +bVc+dx ) 6v/c + dz sinh (a +bVc+dx ) 3(c + dx)?/3 cosh (a +bVc+dx )
- +
b3d b%d bd

Antiderivative was successfully verified.
[In] Int[Sinh[a + bx(c + d*x)~(1/3)],x]

[Out] (6*Cosh[a + b*(c + d*x)~(1/3)])/(b"3*d) + (3*x(c + d*x)~(2/3)*Cosh[a + bx(c
+ d*x)~(1/3)1)/(b*d) - (6x(c + d*x)~(1/3)*Sinh[a + bx(c + d*x)~(1/3)]1)/(b"2
*d)

Rule 2718

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

Rule 3377

Int[((c_.) + (d_.)*(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)*Co
sle + f*x], x], x] /; FreeQl{c, d, e, f}, x] && GtQ[m, O]

Rule 5412

Int[((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(x_)"(n_)1)"(p_.), x_Symbol] :> Modul
e[{k = Denominator([nl]}, Dist[k, Subst[Int[x~(k - 1)*(a + b*Sinh[c + d*x~(kx*
n)])7p, x], x, x~(1/k)]1, x1] /; FreeQ[{a, b, c, d}, x] && FractionQ[n] && I
ntegerQ [p]

Rule 5418

Int[((a_.) + (b_.)*Sinh([(c_.) + (d_.)*(u_)"(n_)]1)"(p_.), x_Symbol] :> Dist[
1/Coefficient[u, x, 1], Subst[Int[(a + b*Sinh[c + d*x"n])~p, x], x, ul, x]
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/; FreeQ[{a, b, c, d, n}, x] && IntegerQ[p] && LinearQ[u, x] && NeQ[u, x]

Rubi steps

/sinh <a+ bm> o — Subst ( [ sinh (a + Ij/;) dz,z,c+ dz)
3Subst <f z?sinh(a + bx) dz, =, m>

N d

3(c + dz)?/? cosh (a + bm> 6Subst (f  cosh(a + bz) dz, z, Ve + d

bd B bd
3(c + dz)?/? cosh (a + bW) 6v/c+ dz sinh (a + bW) 6S
bd - b2d o

6 cosh (a + bm> 3(c + dz)%3 cosh (a + bm) 6vc+dz s

d + bd

Mathematica [A]
time = 0.06, size = 65, normalized size = 0.76

3(2 + b*(c + dz)?/?) cosh <a +bVc+dx > — 6bV/c+ dz sinh (a +bVe+dx )
b3d

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + b*(c + d*x)~(1/3)],x]

[Out] (3*(2 + b™2x(c + d*x)~(2/3))*Cosh[a + b*(c + d*x)~(1/3)] - 6*%bx(c + d*x)~(1
/3)*Sinh[a + bx(c + d*x)~(1/3)]1)/(b~3*d)

Maple [A]
time = 0.71, size = 133, normalized size = 1.56

method result

derivativedivides 3a? cosh <a+b(dw+c) 3 ) —6a ( (a—i—b(dac—l—c) 3 ) cosh (a+b(dm+c) 3 ) —sinh (a-l—b(dz—i—c) 3 ) ) +3 (a;;l;(dz—i—c) 3 ) ? cosh (a-l—b\

default 3a2 cosh <a+b(dm+c) 3 ) —6a ( (a—i—b(dx—}—c) 3 ) cosh (a+b(da:—|—c) 3 ) —sinh (a-l—b(dz—l—c) 3 ) ) +3 (a;;l;(dw—}—c) 3 ) ? cosh (a-l—b\

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b*(d*x+c)~(1/3)),x,method=_RETURNVERBOSE)
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[Out] 3/d/b"3%(a~2*cosh(a+b*(d*x+c)~(1/3))-2*a*x((a+bx(d*x+c)~(1/3))*cosh(a+b*(d*x
+c)~(1/3))-sinh(a+b* (d*x+c) ~(1/3)))+(a+bx (d*x+c) ~(1/3)) "2*cosh(a+b* (d*x+c)~
(1/3))-2*(a+b*(d*x+c) ~(1/3) ) *sinh (a+b* (d*x+c) ~(1/3) ) +2*cosh(a+b* (d*x+c) ~(1/

3)))

Maxima [A]
time = 0.28, size = 137, normalized size = 1.61

bt bt

1 1
do+c)bet—3 (da-tc) 3 b2e® +6 (dz-tc) § bet —6 e JMHC)H} drtc)b3+3 (do-+c) 8 b2 +6 (dotc) B b6 e(f(d“c)“ﬂ)
b((<+> (do-+e) 3 b2eo+6 (dz-+o) ) ((do+e)b%+3 (da-+¢) 362+6 (do-+0) 1b+6) _2(d1+c)sinh<(dz+c)%b+a)

2d
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*(d*x+c)~(1/3)),x, algorithm="maxima")

[Out] -1/2*%(b*(((d*x + c)*b~3*xe"a - 3*(d*x + c)~(2/3)*b"2*e"a + 6x(d*x + c)~(1/3)
xbxe~a - 6*e"a)*e” ((d*x + c)~(1/3)*b)/b"4 - ((d*x + c)*b~3 + 3x(d*x + c)~(2
/3)*b"2 + 6%(d*x + c)~(1/3)*b + 6)*e”(-(d*x + ¢c)~(1/3)*b - a)/b~4) - 2*(d*x

+ c)*sinh((d*x + ¢c)~(1/3)*b + a))/d

Fricas [A]

time = 0.41, size = 58, normalized size = 0.68

3 (2 (dx + c)%bsinh ((dw + c)%b + a> - <(dz + c)%b2 + 2) cosh <(dz + c)%b+ a))
- b3d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*(d*x+c)~(1/3)),x, algorithm="fricas")

[Out] -3*x(2x(d*x + c)~(1/3)*b*sinh((d*x + c)~(1/3)*b + a) - ((d*x + c)~(2/3)*b~2
+ 2)*cosh((d*x + ¢c)~(1/3)*b + a))/(b~3*d)

Sympy [A]
time = 0.24, size = 94, normalized size = 1.11
z sinh (a) forb=0A(b=0Vd=0)
zsinh (a + by/c) ford=0
3(c+dz) 3 cosh <a+b\3/c +dz ) 6v/c + dz sinh (a+b\3/ c+dzx ) 6 cosh <a+b\3/C +dz )
i — =7 + a otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*(d*x+c)**(1/3)),x)

[Out] Piecewise((x*sinh(a), Eq(b, 0) & (Eq(b, 0) | Eq(d, 0))), (x*sinh(a + b*c¥x*(
1/3)), Eq(d, 0)), (3*(c + d*x)*x(2/3)*cosh(a + bx(c + d*x)**(1/3))/(b*d) -
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6%(c + d*x)**x(1/3)*sinh(a + b*(c + d*x)**x(1/3))/(b*x*x2xd) + 6*cosh(a + b*(c
+ d*x)**(1/3))/(b*x3%d), True))

Giac [A]
time = 0.44, size = 128, normalized size = 1.51

2 s 2 orc)h
3(((dz+c)%b+a) —2((dz+c)%b+a)a+a2—Z(dz+c)%b+2)e((dz+c)3b+”> 3(((dz+c)%b+a) —2((dz+c)%b+a)u+a2+2(dz+c)%b+2)e(_<“+c)db_“)
25°d * 25°d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(atb*(d*x+c)~(1/3)),x, algorithm="giac")

[Out] 3/2*x(((d*x + c)~(1/3)*%b + a)~2 - 2x((d*x + ¢c)~(1/3)*b + a)*a + a2 - 2x(d*x
+ ¢c)7(1/3)*b + 2)*xe”((d*x + c)~(1/3)*b + a)/(b~3*xd) + 3/2x(((d*x + c)~(1/3

Yxb + a)”2 - 2%((d*x + ¢c)"(1/3)*b + a)*a + a~2 + 2x(d*x + c)~(1/3)*b + 2)*e
“(-(d*x + ¢)~(1/3)*b - a)/(b~3*d)

Mupad [B]
time = 0.47, size = 75, normalized size = 0.88

6cosh<a+b(c+d:v)1/3) 3cosh(a+b(c+dw)1/3> (c+dz)*? 6sinh(a,+b(c+dw)1/3> (c+dz)/?

Bd + bd 2d

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*(c + d*x)~(1/3)),x)

[Out] (6*cosh(a + b*x(c + d*x)~(1/3)))/(b"3%d) + (3*cosh(a + bx(c + d*xx)~(1/3))*(c
+ d*x)~(2/3))/(b*d) - (6*sinh(a + b*(c + d*x)~(1/3))*(c + d*x)~(1/3))/(b"2

*d)



407

sinh <a—|—bm )

X

3.101 [

Optimal. Leaf size=232

dx

Chi(b(f — m)> sinh (a+b€/€)+Chi(b(\3’/j\?’/E + m>> sinh (a — \?’/jb\"‘/z)+0hi(-

[Out] -cosh(a+b*c~(1/3))*Shi(b*(c~(1/3)-(d*x+c)~(1/3)))-cosh(a+(-1)~(2/3)*b*xc~(1/
3))*Shi (b*((-1)~(2/3) *c~(1/3) - (d*x+c)~(1/3)))+cosh(a-(-1)~(1/3) *¥b*c™(1/3) ) *
Shi(b*((-1)~(1/3)*c™(1/3)+(d*x+c)~(1/3)))+Chi (b*(c~(1/3)-(d*x+c)~(1/3)) ) *si
nh(a+b*c~(1/3))+Chi (bx((-1)~(1/3)*c~(1/3)+(d*x+c)~(1/3)) ) *sinh(a-(-1)"(1/3)
*bxc™(1/3) ) +Chi (-bx ((-1)~(2/3)*c~(1/3) - (d*x+c)~(1/3)) ) *sinh(a+(-1) ~(2/3) *b*
c~(1/3))

Rubi [A]

time = 0.37, antiderivative size = 232, normalized size of antiderivative = 1.00, number of

number of rules _ j 9g
' integrand size ’

steps used = 13, number of rules used = 5, integrand size = 18
Rules used = {5472, 5400, 3384, 3379, 3382}

h (a+bY2) Chi(b( V& — Vo)) +sinh (a = V=T 032 Chi(b(V=T V& + Ve dr ) ) + sinh (a-+ (~1)*bY7) Chi(~b((~1)"* ¥ ~ VeTr' ) ) = cosh (a +b9%) Shi(b(VE = Ver dz) ) — cosh (a-+ (~1)*69") Shi(b((-1)*¥ — VeT 7)) + cosh (a — V=T 03/ ) Shi (o( V=T V& + Vet az ) )

Antiderivative was successfully verified.
[In] Int[Sinh[a + bx(c + d*x)~(1/3)1/x,x]

[Out] CoshIntegral[b*(c~(1/3) - (c + d*x)~(1/3))]1*Sinh[a + bxc~(1/3)] + CoshInteg
ral [bx((-1)~(1/3)*c~(1/3) + (c + d*x)~(1/3))]*Sinh[a - (-1)7(1/3)*b*c~(1/3)

1 + CoshIntegral [-(b*((-1)~(2/3)*c~(1/3) - (c + d*x)~(1/3)))]1*Sinh[a + (-1)
~(2/3)*b*c~(1/3)] - Cosh[a + b*c~(1/3)]*SinhIntegral [bx(c~(1/3) - (c + d*x)
~(1/3))] - Coshl[a + (-1)~(2/3)*bxc~(1/3)]*SinhIntegral [b*x((-1)~(2/3)*c~(1/3

) - (c + d*x)~(1/3))] + Cosh[a - (-1)"(1/3)*b*c~(1/3)]*SinhIntegral [b*((-1)
“(1/3)*%c™(1/3) + (c + d*x)~(1/3))]

Rule 3379

Int[sin[(e_.) + (Complex[0, fz_1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[I*(SinhIntegral [cxf*(fz/d) + fxfzxx]/d), x] /; FreeQl{c, d, e, £
, Tz}, x] && EqQ[d*e - cxf*xfzxI, 0]

Rule 3382

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

Rule 3384
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Int[sinl(e_.) + (f_.)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Dist[Cos[(d*
e - cxf)/d], Int[Sin[cx(£f/d) + f*x]/(c + d*x), x], x] + Dist[Sin[(d*e - cx*f
)/d], Int[Cos[c*(f/d) + f*x]/(c + d*x), x], x] /; FreeQ[{c, d, e, f}, x] &&
NeQ[d*e - cxf, 0]

Rule 5400

Int[(x_)~"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_)*Sinh[(c_.) + (d_.)*(x_)], x_Sy
mbol] :> Int[ExpandIntegrand([Sinh[c + d*x], x"m*(a + b*x"n)"p, x], x] /; Fr
eeQ[{a, b, c, d}, x] && ILtQ[p, 0] && IntegerQ[m] && IGtQ[n, 0] && (EqQ[n,
2] || EqQlp, -11)

Rule 5472

Int[(x_)"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(u_)"(m_)1)"(p_.), x_Symbo
1] :> Dist[1/Coefficient[u, x, 11" (m + 1), Subst[Int[(x - Coefficient[u, x,
0]) “m*(a + b*Sinh[c + d*x~n])~p, x], x, ul, x] /; FreeQ[{a, b, c, d, n, p}
, x] && LinearQ[u, x] && NeQ[u, x] && IntegerQ[m]

Rubi steps

x —Cc+x

/sinh (a+b\/c+dz ) dx:Subst(/Sinh(a_'_b%) oo c—i—dx)

2 .
= 3Subst (/ z”sinh(a + bz) dz,z,Vc+ dx )

—c+ 23
_ 3Subst / _sinh(a+bz)  sinh(a+bz)  sinh(a+bz)
- 3(Ve —z) 3(—v/-1+c —z) 3((-1)*Vc —x)
= —Subst( Sm{;}/lgl—j? dz,z,vVc+dz ) — Subst( _S\;ga\;—c_bai) " dz, :
inh (bv/c — b
= cosh (a + bv/c’) Subst( S \(3/:/5 7) dz,z,Vc+ dzx > + (¢ cosh (a —
c —x

= Chi(b/c’ — bV/c+dx )sinh (a +b/c’) + Chi(v/—1 b/c +bVc+dx )si
(b9 — b7 v v

Mathematica [C] Result contains higher order function than in optimal. Order 9 vs. order
4 in optimal.
time = 0.05, size = 233, normalized size = 1.00

3 (~RootSum[e— #1°8, cosa+ bA1)CH((VoT T — #1) ) — O (5(VET T —41) ) smh(a-+ b#1) — oshla + 1)k (b(VET & — 1)) +sinh(a+ b)5hi (6(VET T — #1)) &] + RootSum[c ~ #1°, cosh(a-+ b#1)Chi (b(VET & 1)) + Cli(b(VoTa ~ #1) ) sinh(a + b41) + cosh(a-+ b#1)5hi(b( VT 1)) + sinh(a+ 41w (4(VoT & — 1)) &])
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Antiderivative was successfully verified.

[In] Integrate[Sinh[a + bx(c + d*x)~(1/3)]/x,x]

[Out] (-RootSum[c - #1°3 & , Cosh[a + b*#1]*CoshIntegral[b*((c + d*x)~(1/3) - #1)
] - CoshIntegral[b*((c + d*x)~(1/3) - #1)]xSinh[a + b*#1] - Cosh[a + b*#1]*
SinhIntegral [bx((c + d*x)~(1/3) - #1)] + Sinh[a + bx#1]*SinhIntegral [b*((c

+ d*x)~(1/3) - #1)] & ] + RootSum[c - #173 & , Cosh[a + b*#1]*CoshIntegral[
bx((c + d*x)~(1/3) - #1)] + CoshIntegral[b*((c + d*x)~(1/3) - #1)]*Sinh[a +

bx#1] + Cosh[a + bx*#1]*SinhIntegral[b*((c + d*x)~(1/3) - #1)] + Sinh[a + b
*x#1]*SinhIntegral [b*x((c + d*x)~(1/3) - #1)] & 1)/2

Maple [F]
time = 0.15, size = 0, normalized size = 0.00

dz
T

/ sinh (a + b(dzr + c)%>

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b*(d*x+c)~(1/3))/x,x)
[Out] int(sinh(a+b*(d*x+c)~(1/3))/x,x)
Maxima [F]

time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+bx(d*x+c)~(1/3))/x,x, algorithm="maxima")
[Out] integrate(sinh((d*x + c)~(1/3)*b + a)/x, x)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 503 vs.
2(182) = 364.
time = 0.42, size = 503, normalized size = 2.17

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*(d*x+c)~(1/3))/x,x, algorithm="fricas")

[Out] -1/2#Ei(-(d*x + c)~(1/3)*b - 1/2%x(b~3%c)~(1/3)*(sqrt(-3) + 1))*cosh(1/2*(b~
3xc)~(1/3)*(sqrt(-3) + 1) - a) + 1/2*%Ei((d*x + c)~(1/3)*b - 1/2x(-b"3*c)~(1
/3)*(sqrt(-3) + 1))*cosh(1/2%(-b~3*c)~(1/3)*(sqrt(-3) + 1) + a) - 1/2xEi(-(
d*xx + c)~(1/3)*b + 1/2%(b~3%c)~(1/3)*(sqrt(-3) - 1))*cosh(1/2*(b~3%c)~(1/3)
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*(sqrt(-3) - 1) + a) + 1/2+«Ei((d*x + c)~(1/3)*b + 1/2%(-b~3*c)~(1/3)*(sqrt(
-3) - 1))*cosh(1/2*(-b~3%c)~(1/3)*(sqrt(-3) - 1) - a) - 1/2*xEi(-(d*x + c)~(
1/3)*b + (b~3%c)~(1/3))*cosh(a + (b~3%c)~(1/3)) + 1/2*Ei((d*x + c)~(1/3)*b
+ (-b73%c)~(1/3))*cosh(-a + (-b~3*c)~(1/3)) - 1/2*%Ei(-(d*x + c)~(1/3)*b - 1
/2% (b"3%c)~(1/3)*(sqrt(-3) + 1))*sinh(1/2%(b"3*c)~(1/3)*(sqrt(-3) + 1) - a)
+ 1/2+Ei((d*x + c)~(1/3)*b - 1/2%(-b"3*c)~(1/3)*(sqrt(-3) + 1))*sinh(1/2x(
-b~3%c) " (1/3)*(sqrt(-3) + 1) + a) + 1/2+«Ei(-(d*x + c)~(1/3)*b + 1/2x(b"3*c)
~(1/3)*(sqrt(-3) - 1))*sinh(1/2*(b~3*c)~(1/3)*(sqrt(-3) - 1) + a) - 1/2*Ei(
(d*x + c)~(1/3)*b + 1/2%(-b"3*c)~(1/3)*(sqrt(-3) - 1))*sinh(1/2*%(-b~3*c)~(1
/3)*(sqrt(-3) - 1) - a) + 1/2+%Ei(-(d*x + c)~(1/3)*b + (b~3%c)~(1/3))*sinh(a
+ (b™3*%c)~(1/3)) - 1/2+#Ei((d*x + c)~(1/3)*b + (-b~3%c)~(1/3))*sinh(-a + (-
b~3*c)~(1/3))

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00
sinh (a +bVc+dx )
/ dr
x

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*(d*x+c)**(1/3))/x,x)
[Out] Integral(sinh(a + b*(c + d*x)**(1/3))/x, x)
Giac [F]

time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+bx(d*x+c)~(1/3))/x,x, algorithm="giac")
[Out] integrate(sinh((d*x + c)~(1/3)*b + a)/x, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.00

dz

/ sinh(a, +b(c+ dw)1/3)

T

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*(c + d*x)~(1/3))/x,x)
[Out] int(sinh(a + bx(c + d*x)~(1/3))/x, x)
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sinh <a—|—bm )

x2

3.102 | d

Optimal. Leaf size=329

bd cosh (a + b</c ) Chi(b<€/€ —etdz )) (—1)2/3bd cosh (a + (—1)/3b/c ) Chi(—b((_1)2/3% _.
_|_
3¢2/3 3c2/3

[Out] 1/3*b*d*Chi(b*(c~(1/3)-(d*x+c)~(1/3)))*cosh(a+b*c”(1/3))/c~(2/3)-1/3*(-1)"(
1/3) *b*d*Chi (b* ((-1)~(1/3)*c~(1/3)+(d*x+c) ~(1/3))) *cosh(a-(-1)~(1/3)*xb*xc~ (1
/3))/c~(2/3)+1/3%(-1)~(2/3) *b*d*Chi (-b* ((-1) ~(2/3) *c~ (1/3) - (d*x+c) ~(1/3)) ) *
cosh(a+(-1)~(2/3)*b*c~(1/3))/c~(2/3)-1/3*%b*d*Shi (b* (c~(1/3) - (d*x+c)~(1/3)))

*sinh (a+b*c~(1/3))/c~(2/3)-1/3%(-1)~(1/3) *b*d*Shi (b* ((-1) ~(1/3) *c~(1/3) +(d*
x+c)~(1/3)))*sinh(a-(-1)~(1/3)*b*xc~(1/3))/c~(2/3)-1/3%(-1) ~(2/3) *b*d*Shi (b*
((-1)"(2/3)*c~(1/3)-(d*x+c) ~(1/3)) ) *sinh(a+(-1) ~(2/3) *bxc~(1/3) ) /c~(2/3) -si
nh(a+b* (d*x+c)~(1/3))/x

Rubi [A]
time = 0.51, antiderivative size = 329, normalized size of antiderivative = 1.00, number of

, number of rules _ 0.333,
integrand size

steps used = 14, number of rules used = 6, integrand size = 18
Rules used = {5472, 5396, 5389, 3384, 3379, 3382}

dcosh (a+ DY) Chi(b(YE = Ve )) (<1 bicosh (a+ (<1697 Chi( ~b((~1)*VF = VeFdr ) ) YT bdcosh (a = YT b/7) Ohi(b( YT V7 + VeFdr ) basinh (a+597) Shi(b(VF = VoFar )] (<1)dsinh (a+ (~1)**8y) Shi(b((-1)*YF = V¥ dr ) =T bdsinh (a = Y=T007) Shi(b(V=TVF + VeFar )} sinh (a+ 09 )
= + T - 7 - T S

Antiderivative was successfully verified.
[In] Int[Sinh[a + b*(c + d*x)~(1/3)]1/x"2,x]

[Out] (b*d*Cosh[a + b*c~(1/3)]*CoshIntegral [b*(c~(1/3) - (c + d*x)~(1/3))]1)/(3*c~
(2/3)) + ((-1)~(2/3)*bxd*Cosh[a + (-1)~(2/3)*bxc~(1/3)]*CoshIntegral [-(b*((
-1)7(2/3)*c~(1/3) - (c + d*x)~(1/3)))1)/(3*c~(2/3)) - ((-1)~(1/3)*b*d*Cosh[

a - (-1)7(1/3)*b*c~(1/3)]*CoshIntegral [bx((-1)~(1/3)*c~(1/3) + (c + d*x)~(1
/3))1)/(3%c~(2/3)) - Sinh[a + b*(c + d*x)~(1/3)]1/x - (b*d*Sinh[a + b*c~(1/3
)]*SinhIntegral [b*(c™(1/3) - (c + d*x)~(1/3))1)/(3*c™(2/3)) - ((-1)7(2/3)*b
*d*Sinh[a + (-1)7(2/3)*b*c~(1/3)]*SinhIntegral [b*((-1)~(2/3)*c~(1/3) - (c +
d*x)~(1/3))1)/(3%c~(2/3)) - ((-1)7(1/3)*b*d*Sinh[a - (-1)~(1/3)*b*c~(1/3)]
*SinhIntegral [bx((-1)~(1/3)*c~(1/3) + (c + d*x)~(1/3))1)/(3*c~(2/3))

Rule 3379

Int[sin[(e_.) + (Complex[0, fz_1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[I*(SinhIntegral[cxf*(fz/d) + fxfz*x]/d), x] /; FreeQl{c, d, e, f
, £z}, x] && EqQ[d*e - cxf*fzxI, 0]

Rule 3382
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Int[sin[(e_.) + (Complex[0, fz_1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[CoshIntegral [cxf*(fz/d) + f*fzxx]/d, x] /; FreeQ[{c, d, e, f, fz
}, x] && EqQld*(e - Pi/2) - cxf*fzxI, 0]

Rule 3384

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

Rule 5389

Int[Cosh[(c_.) + (d_.)*(x_)1*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> In
t [ExpandIntegrand[Cosh[c + d*x], (a + b*x™n)"p, x], x] /; FreeQ[{a, b, c, 4
}, x] && ILtQ[p, 0] &% IGtQ[n, 0] && (EqQIn, 21 || EqQlp, -11)

Rule 5396

Int[(Ce_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))~(p_)*Sinh[(c_.) + (d_.)*(x_
)], x_Symbol] :> Simp[e"m*(a + b*x"n)~(p + 1)*(Sinh[c + d*x]/(b*n*(p + 1)))
, x] - Dist[d*(e”m/(b*n*(p + 1))), Int[(a + b*x"n)~(p + 1)*Cosh[c + d*x], x
1, x] /; FreeQ[{a, b, c, d, e, m, n}, x] && IntegerQ[p] && EqQ[m - n + 1, O
1 && LtQ[p, -1] && (IntegerQ[n] || GtQle, 0])

Rule 5472

Int[(x_)~"(m_.)*((a_.) + (b_.)*Sinh[(c_.) + (d_.)*(u_)"(m_)1)"(p_.), x_Symbo
1] :> Dist[1/Coefficient[u, x, 1] (m + 1), Subst[Int[(x - Coefficient[u, x,
0]) “m*(a + b*Sinh[c + d*x"n])~p, x], x, ul, x] /; FreeQ[{a, b, c, d, n, p}
, x] && LinearQ[u, x] && NeQ[u, x] && IntegerQ[m]

Rubi steps
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/sinh<a+b\/30+dx)d dsbt(/sinh(a—l—b\%?)
x = dSubs

2 ooy d”’”“)

2 .
= (3d)Subst (/ 2" sinh(a + bz) dz,z, Ve +dz >

(c— a3)?
sinh (a + bve + dx
=— < - ) —(bd)Subst(/de,x, Ve+ dz )
sinh <a +bve+ d:c

cosh(a + bzx) cosh(a 4
= — bd)Subst
x — (bd) us( (02/3 c—z)+302/3(%+

sinh <a n b‘/—c iz (bd )Subst °°Sh(“+”‘”> dz, z, \/c+dx) (bd)S

x 302/3
. cosh<b\3/5—bm>
<inh (a + bm> (bd cosh (a + b+/c')) Subst (f e dz
x 3c2/3
bd cosh (a + b{/c ) Chi (b% —betdr ) Y/~T bdcosh (a — /=1 b¢/

302/3

Mathematica [C] Result contains higher order function than in optimal. Order 9 vs. order
4 in optimal.
time = 1.28, size = 210, normalized size = 0.64

5o WETE _ gt 4 4 [ni g, [n#l)Chi(u(m #1)) cm(b(\/‘ c+dz #1))‘,.‘.‘«“#1) rm.h(b#l)Shi(h(\‘/C«# dz #1)) m,.,.[n#bsm(u(f/c+dz #1)) . D

7T

[C . unwEi(h(\;#/clJr dz #1)) . } e (

Antiderivative was successfully verified.

[In] Integrate[Sinh[a + bx(c + d*x)~(1/3)]1/x72,x]

[Out] (bxd*x*RootSum[c - #1°3 & , (E"(a + bx#1)*ExpIntegralEi[bx((c + d*x)~(1/3)
- #1)1)/#172 & 1 + (3/E~(bx(c + d*x)~(1/3)) - 3*E~(2*a + b*(c + d*x)~(1/3))

+ bxd*x*RootSum[c - #173 & , (Cosh[b*#1]*CoshIntegral[b*((c + d*x)~(1/3) -

#1)] - CoshIntegral[b*((c + d*x)~(1/3) - #1)]1*Sinh[b*#1] - Cosh[b*#1]*Sinh
Integral [bx((c + d*x)~(1/3) - #1)] + Sinh[b*#1]*SinhIntegral [b*((c + d*x)~(

1/3) - #1)]1)/#1°2 & ])/E~a)/(6*x)

Maple [F]
time = 0.15, size = 0, normalized size = 0.00

i
xr2

/ sinh (a—i— b(dx + c)%) ;
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a+b*(d*x+c)~(1/3))/x"2,x%)
[Out] int(sinh(a+b*(d*x+c)~(1/3))/x"2,x%)
Maxima [F]

time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(at+bx(d*x+c)~(1/3))/x"2,x, algorithm="maxima")
[Out] integrate(sinh((d*x + c)~(1/3)*b + a)/x"2, x)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 704 vs.
2(245) = 490.
time = 0.43, size = 704, normalized size = 2.14

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+bx(d*x+c)~(1/3))/x"2,x, algorithm="fricas")

[Out] 1/12%(2%(b~3%c)~(1/3) *d*x*Ei(-(d*x + c)~(1/3)*b + (b~3*c)~(1/3))*cosh(a + (
b~3xc)~(1/3)) - 2x(-b~3%c) " (1/3)*d*x*Ei((d*x + c)~(1/3)*b + (-b~3%c)~(1/3))
*cosh(-a + (-b73%c)~(1/3)) - 2x(b~3%c)~(1/3)*d*x*Ei(-(d*x + c)~(1/3)*b + (b
~3*xc)~(1/3))*sinh(a + (b"3%c)~(1/3)) + 2%(-b~3%c)~(1/3)*d*x*Ei((d*x + c)~(1
/3)*%b + (-b~3%c)~(1/3))*sinh(-a + (-b~3%c)~(1/3)) - (b~3*c)~(1/3)*(sqrt(-3)
*xdxx + d*x)*Ei(-(d*x + c)~(1/3)*b - 1/2%(b~3%c)~(1/3)*(sqrt(-3) + 1))*cosh(
1/2%(b"3*c)~(1/3) *(sqrt(-3) + 1) - a) + (-b~3*c)~(1/3)*(sqrt(-3)*d*x + d*x)
*Ei((d*x + ¢)~(1/3)*b - 1/2%(-b~3*c)~(1/3)*(sqrt(-3) + 1))*cosh(1/2*(-b~3*c
)~ (1/3)*(sqrt(-3) + 1) + a) + (b™3*c)~(1/3)*(sqrt(-3)*d*x - d*x)*Ei(-(d*x +
c)~(1/3)*b + 1/2%(b~3%c)~(1/3)*(sqrt(-3) - 1))*cosh(1/2*(b~3%c)~(1/3)*(sqr
t(-3) - 1) + a) - (-b"3*c)~(1/3)*(sqrt(-3) *d*x - d*x)*Ei((d*x + c)~(1/3)*b
+ 1/2%(-b~"3*c) ~(1/3) *(sqrt (-3) - 1))*cosh(1/2*x(-b~3*c)~(1/3)*(sqrt(-3) - 1)
- a) - (b73%c)~(1/3)*(sqrt(-3)*d*x + d*x)*Ei(-(d*x + c)~(1/3)*b - 1/2%(b"3
*c)~(1/3)*(sqrt(-3) + 1))*sinh(1/2*(b"3*c)~(1/3)*(sqrt(-3) + 1) - a) + (-b~
3xc) " (1/3)*(sqrt (-3) *d*x + d*x)*Ei((d*x + c)~(1/3)*b - 1/2%(-b"3*c)~(1/3)*(
sqrt(-3) + 1))*sinh(1/2*%(-b~3*c)~(1/3)*(sqrt(-3) + 1) + a) - (b~ 3*c)~(1/3)*
(sqrt(-3)*d*x - d*x)*Ei(-(d*x + c)~(1/3)*b + 1/2%(b~3%c)~(1/3)*(sqrt(-3) -
1) )*sinh(1/2%(b~3*c) ~(1/3)*(sqrt(-3) - 1) + a) + (-b~3*c)~(1/3)*(sqrt(-3)*d
xx — d*x)*Ei((d*x + c)~(1/3)*b + 1/2x(-b~3*c)~(1/3)*(sqrt(-3) - 1))*sinh(1/
2% (-b~3%c)~(1/3)*(sqrt(-3) - 1) - a) - 12*c*sinh((d*x + c)~(1/3)*b + a))/(c
*x)



Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

sinh (a +bVc+dz )

/ = dz

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+bx(d*x+c)**(1/3))/x**2,x)
[Out] Integral(sinh(a + b*(c + d*x)**(1/3))/x**2, x)

Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sinh(a+b*(d*x+c)~(1/3))/x"2,x, algorithm="giac")

[Out] integrate(sinh((d*x + c)~(1/3)*b + a)/x"2, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.00
sinh <a +b(c+ d:c)l/3>
/ = dr

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sinh(a + b*(c + d*x)~(1/3))/x"2,x%)
[Out] int(sinh(a + b*(c + d*x)~(1/3))/x"2, x)
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4.1 Download section

The following zip files contain the raw integrals used in this test.

Mathematica format [Mathematica syntax.zip|

Maple and Mupad format [Maple syntax.zip|

Sympy format SYMPY syntax.zip|

Sage math format SAGE syntax.zip|

4.2 Listing of Grading functions

The following are the current version of the grading functions used for grading the quality
of the antiderivative with reference to the optimal antiderivative included in the test suite.

There is a version for Maple and for Mathematica/Rubi. There is a version for grading
Sympy and version for use with Sagemath.

The following are links to the current source code.

The following are the listings of source code of the grading functions.

4.2.1 Mathematica and Rubi grading function

(* Original version thanks to Albert Rich emailed on 03/21/2017 *)
(* ::Package:: *)

(* Nasser: April 7,2022. add second output which gives reason for the grade *)
(* Small rewrite of logic in main function to make it*)
(* match Maple's logic. No change in functionality otherwis

(* ::Subsection:: *)

(*GradeAntiderivative[result, optimal]*)

(* ::Text:: *)
(*If result and optimal are mathematical expressions, *)

(* GradeAntiderivative[result,optimal] returns*)
(¥ "F" if the result fails to integrate an expression that*)
(* is integrablex)

(¥ "C" if result involves higher level functions than necessary+*)
(*» "B" if result is more than twice the size of the optimal*)

(* antiderivative*)

(*» "A" if result can be considered optimalx*)

ex)


/my_notes/CAS_integration_tests/reports/summer_2022/input/Mathematica_syntax.zip
/my_notes/CAS_integration_tests/reports/summer_2022/input/Maple_syntax.zip
/my_notes/CAS_integration_tests/reports/summer_2022/input/SYMPY_syntax.zip
/my_notes/CAS_integration_tests/reports/summer_2022/input/SAGE_syntax.zip
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GradeAntiderivative[result_,optimal_] := Module[{expnResult,expnOptimal,leafCount

(* :

expnResult = ExpnType[result];
expnOptimal = ExpnType[optimal];
leafCountResult = LeafCount [result];
leafCountOptimal = LeafCount [optimal];

(*Print ["ezpnResult=", expnResult, " expnOptimal=",expnOptimall];*)
If [expnResult<=expnOptimal,
If [Not[FreeQ[result,Complex]], (*result contains complez+*)
If [Not [FreeQ[optimal,Complex]], (*optimal contains complex*)
If [leafCountResult<=2*leafCountOptimal,
finalresult={"A","none"}

,» (*ELSE*)
finalresult={"B","Both result and optimal contain complex but
]
, (*ELSE*)
finalresult={"C","Result contains complex when optimal does not."
]
, (xELSE*) (*result does not contains complez*)
If [leafCountResult<=2*leafCountOptimal,
finalresult={"A","none"}
, (*ELSE*)
finalresult={"B","Leaf count is larger than twice the leaf count o
]

]
, (*ELSE*) (*expnResult>expnOptimal*)
If [FreeQ[result,Integrate] && FreeQ[result,Int],
finalresult={"C","Result contains higher order function than in optim

3

finalresult={"F","Contains unresolved integral."}

]
1;
finalresult
:Text:: *)

(*The following summarizes the type number assigned an *)
(*expression based on the functions it involves*)

(*1
(*2
(*3
(%4
(*5
(*6
(*7
(*8

= rational function*)

= algebraic function*)

= elementary function¥)

= special function*)

= hyperpergeometric function*)
= appell function*)

= rootsum function*)

= integrate function*)

Result,leafC

leaf count

f optimal. $

al. Order "<
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(*9 = unknown function*)

ExpnType[expn_] :=
If[AtomQ[expn],
1,
If[ListQ[expn],
Max [Map [ExpnType,expn]],
If [Head[expn]===Power,
If [IntegerQ[expn[[2]]1],
ExpnType [expn[[1]]],
If [Head [expn[[2]]]===Rational,
If[IntegerQlexpn[[1]1]] || Head[expn[[1]]]===Rational,
1,
Max [ExpnType [expn[[1]1]],2]],
Max [ExpnType [expn[[1]1]] ,ExpnType [expn[[2]1]1,3]11],
If [Head[expn]===Plus || Head[expn]===Times,
Max [ExpnType [First [expn]] ,ExpnType [Rest [expn]]],
If [ElementaryFunctionQ[Head [expn]],
Max[3,ExpnType[expn[[1]]1]],
I1f [SpecialFunctionQ[Head [expn]],
Apply [Max,Append [Map [ExpnType,Apply[List,expn]],4]1],
I1f [HypergeometricFunctionQ[Head [expn]],
Apply[Max, Append [Map [ExpnType,Apply[List,expn]],5]],
If [AppellFunctionQ[Head [expn]],
Apply [Max, Append [Map [ExpnType,Apply[List,expn]],6]1],
If [Head[expn]===RootSum,
Apply [Max, Append [Map [ExpnType,Apply[List,expn]],7]1],
If [Head[expn]===Integrate || Head[expn]===Int,
Apply [Max, Append [Map [ExpnType,Apply[List,expn]],8]]1,
91111111111

ElementaryFunctionQ[func_] :=
MemberQ[{
Exp,Log,
Sin,Cos,Tan,Cot,Sec,Csc,
ArcSin,ArcCos,ArcTan,ArcCot,ArcSec,ArcCsc,
Sinh,Cosh,Tanh,Coth,Sech,Csch,
ArcSinh,ArcCosh,ArcTanh,ArcCoth,ArcSech,ArcCsch
},func]

SpecialFunctionQ[func_] :=
MemberQ [{
Erf, Erfc, Erfi,
FresnelS, FresnelC,
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ExpIntegralE, ExpIntegralEi, LogIntegral,
SinIntegral, CosIntegral, SinhIntegral, CoshIntegral,
Gamma, LogGamma, PolyGamma,
Zeta, PolyLog, ProductLog,
EllipticF, EllipticE, EllipticPi

},func]

HypergeometricFunctionQ[func_] :=
MemberQ [{HypergeometriciF1,Hypergeometric2F1,HypergeometricPFQ}, func]

AppellFunctionQ[func_] :=
MemberQ[{AppellF1}, func]

4.2.2 Maple grading function

# File: GradeAntiderivative.mpl
# Original version thanks to Albert Rich emailed on 03/21/2017

#Nasser 03/22/2017 Use Maple leaf count instead since buildin
#Nasser 03/23/2017 missing 'ln' for ElementaryFunctionQ added
#Nasser 03/24/2017 corrected the check for complex result
#Nasser 10/27/2017 check for leafsize and do not call ExpnType()

# if leaf size is "too large". Set at 500,000
#Nasser 12/22/2019 Added debug flag, added 'dilog' to special functions
# see problem 156, file Apostol_Problems

#Nasser 4/07/2022 add second output which gives reason for the grade

GradeAntiderivative := proc(result,optimal)
local leaf_count_result,
leaf_count_optimal,
ExpnType_result,
ExpnType_optimal,
debug:=false;

leaf _count_result:=leafcount(result);
#do NOT call ExpnType() if leaf size is too large. Recursion problem
if leaf count_result > 500000 then
return "B","result has leaf size over 500,000. Avoiding possible recu

fi;
leaf_count_optimal := leafcount(optimal);
ExpnType_result := ExpnType(result);

ExpnType_optimal := ExpnType(optimal);

rsion issues




#
#
#
#
#
#
#
#

If result and optimal are mathematical expressions,
GradeAntiderivative[result,optimal] returns

IIFII

IICII
IIBII

"AII

#This check below actually is not needed, since I only

#call this grading only for passed integrals. i.e. I check
#for "F" before calling this. But no harm of keeping it here.
#just in case.

if not type(result,freeof('int')) then

fi;

if ExpnType_result<=ExpnType_optimal then

422

if debug then
print ("ExpnType_result" ,ExpnType_result," ExpnType_optimal=",ExpnType
fi;

if the result fails to integrate an expression that

is integrable

if result involves higher level functions than necessary
if result is more than twice the size of the optimal
antiderivative

if result can be considered optimal

return "F","Result contains unresolved integral";

if debug then
print ("ExpnType_result<=ExpnType_optimal") ;
fi;
if is_contains_complex(result) then
if is_contains_complex(optimal) then
if debug then
print ("both result and optimal complex");

fi;

if leaf_count_result<=2*leaf_count_optimal then
return "A" s nn g

else

return "B",cat("Both result and optimal contain complex but le
convert(leaf_count_result,string)," vs. $2 (",
convert(leaf_count_optimal,string)," ) = ",con
end if
else #result contains complex but optimal is not
if debug then
print("result contains complex but optimal is not");
fi;
return "C","Result contains complex when optimal does not.";
fi;

optimal) ;

af count of r

vert (2xleaf _c

else # result do not contain complex
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# this assumes optimal do not as well. No check is needed here.
if debug then
print("result do not contain complex, this assumes optimal do not as well"
fi;
if leaf_count_result<=2*leaf_count_optimal then
if debug then
print("leaf_count_result<=2*leaf_count_optimal");
fi;
return "A","";
else
if debug then
print("leaf_count_result>2*leaf_count_optimal");
fi;
return "B",cat("Leaf count of result is larger than twice the leaf count of o
convert(leaf_count_result,string),"$ vs. $2(",
convert(leaf_count_optimal,string),")=",convert(2xleaf_cou
fi;
fi;
else #ExpnType(result) > ExpnType(optimal)
if debug then
print ("ExpnType(result) > ExpnType(optimal)");
fi;
return "C",cat("Result contains higher order function than in optimal. Order ",
convert (ExpnType_result,string)," vs. order ",
convert (ExpnType_optimal,string),".");
fi;

end proc:

#
# is_contains_complex(result)
# takes expressions and returns true if it contains "I" else false
#
#Nasser 032417
is_contains_complex:= proc(expression)
return (has(expression,I));
end proc:

The following summarizes the type number assigned an expression
based on the functions it involves

rational function

= algebraic function

= elementary function

= special function

= hyperpergeometric function

= appell function

= rootsum function

H OH OH H HH HEHH
~NOo O WwN -
|



# 8 = integrate function
# 9 = unknown function

ExpnType := proc(expn)
if type(expn, 'atomic') then
1
elif type(expn,'list') then
apply (max ,map (ExpnType, expn) )
elif type(expn, 'sqrt') then
if type(op(1,expn), 'rational') then
1
else
max (2,ExpnType (op(1,expn)))
end if
elif type(expn,' " ') then
if type(op(2,expn),'integer') then
ExpnType (op(1,expn))
elif type(op(2,expn),'rational') then
if type(op(1,expn),'rational') then
1
else
max (2,ExpnType (op(1,expn)))
end if
else
max (3,ExpnType (op(1,expn)) ,ExpnType (op(2,expn)))
end if
elif type(expn,' + ') or type(expn,' * ') then
max (ExpnType (op(1,expn) ) ,max (ExpnType (rest (expn))))
elif ElementaryFunctionQ(op(0,expn)) then
max (3,ExpnType (op(1,expn)))
elif SpecialFunctionQ(op(0,expn)) then
max (4, apply (max,map (ExpnType, [op(expn)]1)))
elif HypergeometricFunctionQ(op(0,expn)) then
max (5, apply (max,map (ExpnType, [op(expn)]1)))
elif AppellFunctionQ(op(0,expn)) then
max (6, apply (max,map (ExpnType, [op(expn)]1)))
elif op(0,expn)='int' then
max (8,apply (max ,map (ExpnType, [op(expn)]))) else
9
end if
end proc:

ElementaryFunctionQ := proc(func)
member (func, [
exp,log,ln,
sin,cos,tan,cot,sec,csc,
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arcsin,arccos,arctan,arccot,arcsec,arccsc,

sinh,cosh,tanh,coth,sech,csch,

arcsinh,arccosh,arctanh,arccoth,arcsech,arccsch])
end proc:

SpecialFunction := proc(func)
member (func, [

erf,erfc,erfi,
FresnelS,FresnelC,
Ei,Ei,Li,Si,Ci,Shi,Chi,
GAMMA,1nGAMMA,Psi,Zeta,polylog,dilog,LambertW,
EllipticF,El1lipticE,EllipticPi])

end proc:

HypergeometricFunctionQ := proc(func)
member (func, [HypergeometriclF1,hypergeom, HypergeometricPFQ])
end proc:

AppellFunctionQ := proc(func)
member (func, [AppellF1])
end proc:

# u is a sum or product. rest(u) returns all but the
# first term or factor of u.
rest := proc(u) local v;
if nops(u)=2 then
op(2,u)
else
apply(op(0,u) ,op(2. .nops(u),u))
end if
end proc:

#leafcount(u) returns the number of nodes in u.
#Nasser 3/23/17 Replaced by build-in leafCount from package in Maple
leafcount := proc(u)
MmaTranslator [Mma] [LeafCount] (u) ;
end proc:
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4.2.3 Sympy grading function

p

#Dec 24, 2019. Nasser M. Abbasi:

# Port of original Maple grading function by

# Albert Rich to use with Sympy/Python

#Dec 27, 2019 Nasser. Added *RootSum . See problem 177, Timofeev file
# added 'exp_polar’

from sympy import x

def leaf count(expr):
#sympy do not have leaf count function. This is approrimation
return round(1.7xcount_ ops(expr))

def is_sqrt(expr):
if isinstance(expr,Pow):
if expr.args[1] == Rational(1,2):
return True
else:
return False
else:
return False

def is elementary function(func):
return func in [exp,log,ln,sin,cos,tan,cot,sec,csc,
asin,acos,atan,acot,asec,acsc,sinh,cosh,tanh,coth,sech,csch,
asinh,acosh,atanh,acoth,asech,acsch

]

def is_special_function(func):
return func in [ erf,erfc,erfi,
fresnels,fresnelc,Fi, Ei,Li,Si,Ci,Shi,Chi,
gamma,loggamma,digamma,zeta,polylog,LambertW,
elliptic_ f,elliptic_ e,elliptic_ pi,exp_ polar

]

def is_ hypergeometric_ function(func):
return func in [hyper]

def is_appell function(func):
return func in [appellfl]

def is_atom(expn):
try:
if expn.isAtom or isinstance(expn,int) or isinstance(expn,float):
return True
else:
return False




def expnType(expn):
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except AttributeError as error:
return False

debug=False
if debug:
print("expn=",expn,"type(expn)=",type(expn))

if is atom(expn):
return 1
elif isinstance(expn,list):
return max(map(expnType, expn)) #apply(maz,map(ExpnType,expn))
elif is_sqrt(expn):
if isinstance(expn.args|0],Rational): #type(op(1,expn),'rational’)
returnl
else:
return max(2,expnType(expn.args(0])) #maz(2,EzpnType(op(1,expn)))
elif isinstance(expn,Pow): #type(expn,' ')
if isinstance(expn.args[l],Integer): #type(op(2,expn),'integer’)
return expnType(expn.args(0]) #EzpnType(op(1,expn))
elif isinstance(expn.args[1],Rational): #type(op(2,expn), rational’)
if isinstance(expn.args[0],Rational): #type(op(1,expn), rational’)
return 1
else:
return max(2,expnType(expn.args|0])) #maz(2,ExpnType(op(1,expn)))
else:
return max(3,expnType(expn.args[0]),expnType(expn.args(l])) #maz(3,ExpnType(op(1
elif isinstance(expn,Add) or isinstance(expn,Mul): #type(expn,' +'') or type(expn,’
ml = expnType(expn.args[0])
m2 = expnType(list(expn.args[l:]))
return max(ml,m2) #maz(EzpnType(op(1,expn)),maz(ExpnType(rest(expn))))
elif is_elementary_function(expn.func): #FElementaryFunctionQ(op(0,expn))
return max(3,expnType(expn.args[0])) #maz(3,ExpnType(op(1,expn)))
elif is_special function(expn.func): #SpecialFunction@Q(op(0,expn))
ml = max(map(expnType, list(expn.args)))
return max(4,ml) #maz(4,apply(maz,map(ExpnType,[op(expn)])))
elif is hypergeometric_function(expn.func): #HypergeometricFunctionQ(op(0,expn))
ml = max(map(expnType, list(expn.args)))
return max(5,ml) #maz(5,apply(maz,map(ExpnType,[op(expn)])))
elif is_appell function(expn.func):
ml = max(map(expnType, list(expn.args)))
return max(6,ml) #maz(5,apply(maz,map(ExpnType,[op(expn)])))
elif isinstance(expn,RootSum):

,expn)), Expn’

x')

ml = max(map(expnType, list(expn.args))) #Apply/Max, Append[Map[ExpnType, Apply[List,expn]],7]],

return max(7,ml)

elif str(expn).find("Integral") != —1:
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ml = max(map(expnType, list(expn.args)))

return max(8,ml) #maz(5,apply(maz,map(ExpnType,[op(expn)])))
else:

return 9

#main function
def grade_ antiderivative(result,optimal):

#print ("Enter grade__antiderivative for sagemath")
#print("Enter grade__antiderivative, result=",result," optimal=",optimal)

leaf count_result = leaf count(result)
leaf count_ optimal = leaf count(optimal)

#print("leaf _count_result=",leaf count_result)
#print("leaf _count_optimal=",leaf _count optimal)

expnType_result = expnType(result)
expnType_optimal = expnType(optimal)

if str(result).find("Integral") != —1:

grade = "F"
grade_ annotation =""
else:

if expnType_result <= expnType_optimal:
if result.has(I):
if optimal.has(I): #both result and optimal complex
if leaf count_result <= 2«leaf count_ optimal:

grade = "A"

grade_ annotation =""
else:

grade = "B’

grade_ annotation ="Both result and optimal contain complex but leaf count of result is larger

else: #result contains complex but optimal is not

grade = "C"

grade_ annotation ="Result contains complex when optimal does not."

else: # result do not contain complex, this assumes optimal do not as well

if leaf count_result <= 2+leaf count_optimal:

grade = "A"

grade_ annotation =
else:

grade = "B'

grade__annotation ="Leaf count of result is larger than twice the leaf count of optimal. "+str(lea

else:
grade = "C"
grade_ annotation ="Result contains higher order function than in optimal. Order "+st

r(ExpnType_ re



#print("Before returning. grade=",grade, " grade__annotation=",grade__annotation)

return grade, grade_annotation
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4.2.4 SageMath grading function

#Dec 24, 2019. Nasser: Ported original Maple grading function by

# Albert Rich to use with Sagemath. This is used to

# grade Fricas, Giac and Mazxima results.

#Dec 24, 2019. Nasser: Added 'exp integral_e' and 'sng', 'sin__integral’
# 'arctan2’, 'floor','abs', 'log__integral’

#June 4, 2022 Made default grade annotation "none" instead of "" due
# issue later when reading the file.

#July 14, 2022. Added ellipticF. This is until they fix sagemath, then remove it.

from sage.all import x
from sage.symbolic.operators import add_ vararg, mul_ vararg

debug=False;

def tree_size(expr):
r" nn
Return the tree size of this expression.
nnn

#print("Enter tree__size, expr is ",expr)

if expr not in SR:
# deal with lists, tuples, vectors
return 1 + sum(tree_size(a) for a in expr)
expr = SR(expr)
X, aa = expr.operator(), expr.operands()
if x is None:
return 1
else:
return 1 + sum(tree_size(a) for a in aa)

def is_sqrt(expr):
if expr.operator() == operator.pow: #isinstance(expr,Pow):
if expr.operands()[1]==1/2: #expr.args[l] == Rational(1,2):
if debug: print ("expr is sqrt")
return True
else:
return False
else:
return False




def is_elementary_ function(func):
#debug=False

m = func.name() in ['exp','log','In',
'sin','cos’,'tan','cot','sec','csc',
'arcsin','arccos','arctan','arccot','arcsec','arccsc’,
'sinh','cosh','tanh’','coth','sech','csch’',

'arcsinh','arccosh','arctanh','arccoth','arcsech','arccsch’,'sgn’,
'arctan2','floor','abs'

]
if debug:
if m:

print ("func ", func , " is elementary_ function")
else:

print ("func ", func , " is NOT elementary_ function")

return m

def is_special function(func):
#debug=False
if debug:

print ("type(func)=", type(func))

m= func.name() in ['erf')'erfc','erfi','fresnel_sin','fresnel cos','Ei',
'Ei','Li",'Si",'sin__integral','Ci','cos__integral','Shi','sinh__ integral'
'Chi','cosh__integral','gamma’,'log_gamma','psi,zeta’,
'polylog','lambert_ w','elliptic_ f','elliptic_ e','ellipticF"',
'elliptic_ pi','exp_integral_e','log_integral]
if debug:
print ("m=",m)
if m:

print ("func ", func ," is special_function")
else:

print ("func ", func ," is NOT special_function")

return m

def is_ hypergeometric_ function(func):

return func.name() in ['hypergeometric','hypergeometric_M','hypergeometric_ U']

def is_appell function(func):
return func.name() in ['hypergeometric']

#[appellfl] can't find this in sagemath
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def is_atom(expn):

#debug=False
if debug:
print ("Enter is_atom, expn=",expn)

if not hasattr(expn, 'parent'):
return False

#thanks to answer at https://ask.sagemath.org/question/49179/what—is—sagemath—equivalent—to—atomic—
try:
if expn.parent() is SR:
return expn.operator() is None
if expn.parent() in (ZZ, QQ, AA, QQbar):
return expn in expn.parent() # Should always return True
if hasattr(expn.parent(),"base_ring") and hasattr(expn.parent(),"gens"):
return expn in expn.parent().base_ring() or expn in expn.parent().gens()

return False

except AttributeError as error:
print("Exception,AttributeError in is_atom")
print ("cought exception' , type(error)._ name )
return False

def expnType(expn):

if debug:
print (">>>>>Enter expnType, expn=", expn)
print (">>>>>is_atom(expn)=", is_atom(expn))

if is atom(expn):
return 1
elif type(expn)==1ist: #isinstance(expn,list):
return max(map(expnType, expn)) #apply(maz,map(ExpnType,expn))
elif is sqrt(expn):
if type(expn.operands()[0])==Rational: #type(isinstance(ezpn.args[0],Rational):

returnl
else:
return max(2,expnType(expn.operands()[0])) #maz(2,expnType(expn.args(0]))
elif expn.operator() == operator.pow: #isinstance(expn,Pow)

if type(expn.operands()[1])==Integer: #isinstance(expn.args[1],Integer)
return expnType(expn.operands()[0]) #expnType(expn.args[0])

elif type(expn.operands()[1])==Rational: #isinstance(ezpn.args[1],Rational)
if type(expn.operands()[0])==Rational: #isinstance(expn.args/0],Rational)
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return 1
else:
return max(2,expnType(expn.operands()[0])) #maz(2,expnType(expn.args(0]))
else:
return max(3,expnType(expn.operands()[0]),expnType(expn.operands()[1])) #maz(3,e
elif expn.operator() == add_ vararg or expn.operator() == mul_ vararg: #isinstance(ezpn,
ml = expnType(expn.operands()[0]) #expnType(expn.args[0])
m?2 = expnType(expn.operands()[1:]) #expnType(list(expn.args[1:]))
return max(ml,m2) #maz(ExpnType(op(1,expn)) max(ExpnType(rest(expn))))
elif is_elementary_function(expn.operator()): #is_elementary_function(expn.func)
return max(3,expnType(expn.operands()[0]))
elif is_special function(expn.operator()): #is_special _function(expn.func)
ml = max(map(expnType, expn.operands())) #maz(map (expnType, list(expn.args)))
return max(4,ml) #maz(4,m1)
elif is_hypergeometric_ function(expn.operator()): #is_hypergeometric_ function(expn.func
ml = max(map(expnType, expn.operands())) #maz(map (expnType, list(expn.args)))
return max(5,ml) #maz(5,m1)
elifis appell function(expn.operator()):
ml = max(map(expnType, expn.operands())) #maz(map (expnType, list(expn.args)))
return max(6,ml) #maz(6,m1)
elif str(expn).find("Integral") != —1: #this will never happen, since it
#1is checked before calling the grading function that is passed.
#but kept it here.
ml = max(map(expnType, expn.operands())) #maz(map(expnType, list(expn.args)))
return max(8,ml) #maz(5,apply(maz,map(ExpnType,[op(expn)])))
else:
return 9

#main function
def grade_ antiderivative(result,optimal):

if debug:
print ("Enter grade_ antiderivative for sagemath")
print("Enter grade_antiderivative, result=",result)
print("Enter grade_antiderivative, optimal=",optimal)
print("type(anti)=",type(result))
print("type(optimal)=",type(optimal))

leaf count_result = tree_size(result) #leaf count(result)
leaf count_ optimal = tree_ size(optimal) #leaf count(optimal)

#if debug: print ("leaf count_result=", leaf count_result, "leaf count optimal=",leaf count

expnType_result = expnType(result)
expnType_optimal = expnType(optimal)

rpn Type(expn. o]
Add) or isinsta

optimal)
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if debug: print ("expnType_result=", expnType_result, "expnType_optimal=",expnType_

if expnType_result <= expnType_ optimal:
if result.has(I):
if optimal.has(I): #both result and optimal complex
if leaf count_result <= 2«leaf count_ optimal:

grade = "A"

grade__annotation ="none'
else:

grade = "B"

grade_ annotation ="Both result and optimal contain complex but leaf count of re
else: #result contains complex but optimal is not
grade = "C"
grade_ annotation ="Result contains complex when optimal does not."
else: # result do not contain complex, this assumes optimal do not as well
if leaf count_result <= 2«leaf count_ optimal:

grade = "A"
grade_ annotation ="none"
else:
grade = "B’
grade_ annotation ="Leaf count of result is larger than twice the leaf count of optims
else:
grade = "C"

grade_annotation ="Result contains higher order function than in optimal. Order "+str(e

print("Before returning. grade=",grade, " grade_annotation=",grade_ annotation)

return grade, grade_ annotation

‘optimal)

ssult is larger t

l. "+str(leaf

xpnType_ rest
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