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Chapter 1

Introduction

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

The number of integrals in this report is [ 83 ]. This is test number [ 182 ].

1.1 Listing of CAS systems tested

The following systems were tested at this time.
1. Mathematica 12.3 (64 bit) on windows 10.
. Rubi 4.16.1 in Mathematica 12.1 on windows 10.
. Maple 2021.1 (64 bit) on windows 10.

. Maxima 5.44 on Linux. (via sagemath 9.3)

2

3

4

5. Fricas 1.3.7 on Linux (via sagemath 9.3)

6. Giac/Xcas 1.7 on Linux. (via sagemath 9.3)

7. Sympy 1.8 under Python 3.8.8 using Anaconda distribution on Ubuntu.
8

. Mupad using Matlab 2021a with Symbolic Math Toolbox Version 8.7 under win-
dows 10 (64 bit)

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

Sympy was called directly using Python.

1.2 Results

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

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

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

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


https://rulebasedintegration.org

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

The results given in in the table below reflects the above.

System solved Failed
Rubi % 100.00 (83 ) | % 0.00 (0)
Mathematica | % 89.16 (74) | % 10.84 (9)
Maple % 59.04 (49 ) | %40.96 (34)
Maxima % 66.27 (55) | %33.73 (28)
Fricas %7470 (62) | %25.30 (21)
Sympy % 40.96 (34 ) | %59.04 (49)
Giac %51.81 (43) | % 48.19 (40)
Mupad % 56.63 (47 ) | % 43.37 (36 )

Table 1.1: Percentage solved for each CAS

The table below gives additional break down of the grading of quality of the antideriva-
tives 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 opti-
mal 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 80.72 4.82 3.61 10.84
Maple 49.40 241 7.23 40.96
Maxima 65.06 1.20 0.00 33.73
Fricas 40.96 25.30 8.43 25.30
Sympy 40.96 0.00 0.00 59.04
Giac 49.40 241 0.00 48.19
Mupad 40.96 15.66 0.00 43.37

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 | 9 44.44 % 55.56 % 0.00 %
Maple 34 100.00 % 0.00 % 0.00 %
Maxima 28 96.43 % 3.57 % 0.00 %
Fricas 21 95.24 % 4.76 % 0.00 %
Sympy 49 100.00 % 0.00 % 0.00 %
Giac 40 95.00 % 0.00 % 5.00 %
Mupad 36 100.00 % 0.00 % 0.00 %

Table 1.4: Time and leaf size performance for each CAS




1.3 Performance

The table below summarizes the performance of each CAS system in terms of CPU time

and leaf size of results.
System Mean time | Mean size | Normalized | Median Normalized
(sec) mean size median

Rubi 0.43 257.43 0.59 68.00 1.00
Mathematica | 17.66 376.46 0.98 85.50 1.06
Maple 0.57 62.18 0.63 0.00 0.00
Maxima 0.32 85.38 0.51 0.00 0.00
Fricas 0.45 612.97 2.88 0.00 0.00
Sympy 0.00 0.00 0.00 0.00 0.00
Giac 0.03 22.00 0.35 0.00 0.00
Mupad 0.98 78.32 0.85 -1.00 -0.04

Table 1.5: Time and leaf size performance for each CAS

The following are bar charts for the normalized leafsize and time used columns from

the above table.
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1.4 list of integrals that has no closed form an-
tiderivative

@L
64,6569 7071

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

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

Giac {}
Mupad {}

1.6 listof integrals solved by CAS but failed ver-
ification

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 {[1}[10}[25}[46}[47}[66}[76}[82]}

Maple Verification phase not implemented yet.

Maxima Verification phase not implemented yet.
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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 AboluteTiming[] was used in Mathematica to obtain the elapsed time for
each integrate call. In Maple, the command Usage was used as in the following example

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

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

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

1.8 Verification

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

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

1.9 Important notes about some of the results

1.9.1 Important note about Maxima results

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

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

The percentage of such failures were not counted for each test file, but for an example,
for the Timofeev test file, there were about 14 such integrals out of total 705, or about
2 percent. This pecrentage can be higher or lower depending on the specific input test
file.

Such integrals can be indentified by looking at the output of the integration in each sec-
tion for Maxima. The exception message will indicate of the error is due to the interactive
question being asked or not.

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

'besselexpand : true'
'display2d : false'
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'domain : complex'

'keepfloat : true'
'load(to_poly_solve)'

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

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

from sage.interfaces.maxima_lib import maxima_1lib
maxima_lib.set('extra_definite_integration_methods', '[]')
maxima_lib.set('extra_integration_methods', '[]')

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

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

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

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

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

1.9.3 Important note about finding leaf size of
antiderivative

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

The other CAS systems (SageMath and Sympy) do not have special buildin function
for this purpose at this time. Therefore the leaf size for Fricas and Sympy and Giac
antiderivatives is determined using the following function, thanks to user slelievre at
lhttps://ask.sagemath.org/question/57123/could-we-have-a-leaf count-functidn-
[in-base-sagemath/|

def tree_size(expr):
o
Return the tree size of this expression.
if expr not in SR:
# deal with lists, tuples, wvectors
return 1 + sum(tree_size(a) for a in expr)
expr = SR(expr)
X, aa = expr.operator(), expr.operands()
if x is Nonme:
return 1
else:

return 1 + sum(tree_size(a) for a in aa)

For Sympy, which is called directly from Python, the following code is 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(1l.7*count_ops(anti))


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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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.

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 w

POST PROCESSOR PROGRAM
:C :
Maple script @

Test files from Program that %.@*
Albert Rich Rubi generates the ‘,6“\
- using input

from the
Matlab script for Mupad/Symbolic toolbox ; result tables

Q,
b
HTML
e -
SageMath/Python
. | . Eri
script to test SageMath Fricas

Maxima, Fricas,

Giac .
—» Maxima

One record (line) per one integral result. The line is CSV comma separated. This is description of each record
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. 0 if failed.
6

7

8

. string. The integral in Latex format . .
. string. The input used in CAS own syntax. ngh level overview of the CAS
. string. The result (antiderivative) produced by CAS in Latex format independe nt integration test
. string. The optimal antiderivative in Latex format. .
10. integer. 0 or 1. Indicates if problem has known antiderivative or not build SVStem
11. String. The result (antiderivative) in CAS own syntax.
12. String. The grade of the antiderivative. Can be “A”, “B”, “C”, or “F”
The following field present only in Rubi and Mathematica Tables
13. integer. 1 if result was verified or 0 if not verified.
The following fields present only in Rubi Tables Nasser M. Ablasi
14. integer. Number of rules used. Vv, 20z
15. integer. Integrand leaf size.
16. real number. Ratio of field 14 over field 15
17. integer. 1 if result was verified or 0 if not verified.
18. String of form “{n,n,..}” which is list of the rules used by Rubi

e}
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Chapter 2

detailed summary tables of results

2.1 Listofintegralssorted by grade for each CAS

2.1.1 Rubi

A grade: { [[}]2) B 4[5/6) 7} 8P} 1011} 12} 13} 1415} 16} 17} 18} 19} 20} 1) 22} 3} 4] ] 26} 27
[28[29,30,81},82,33, 34} 35} 36} 37} 38} 39} 40 41} A2, (43} (44} (5 6} 47} 48 49} 50 5T} 52, 5.3, 54} 55
I1}5_3t@@@l@@@l@@@@l@@@@@@@@@@@l@@@

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

5

2.1.2 Mathematica

A grade: {IIII‘EIEHZELIII (1516} [17}[19}20] 21} 22} 23] 25} 07} B1) 82} 83} 34) B5)
[36}37) 39} [40} A1) 42 43 44} )
lll@llllllll 81}

B grade: {5 [8[10}[38] }
C grade: {[18)[79]82 }
F grade: {[2426,28, 29 B0} 74,77} [80} 83}

2.1.3 Maple

A.g@% {P "lllllll 20,122} p4 6] P8} 9} B0} 34 B5} 3% 0 4]

B grade: {.. 68 }
C grade: {[72}[73[75,78 798|}

;sﬁ%l"lll 23|25 81} 32 83} 36} 57} 38} 41} (42} 43, 46} 47 48} 51} 52} b6} 67} e T}

El
s
=
=
=
&
fa
&
S
S
&3
8
B
2
&
2
fa

2.1.4 Maxima
A grade: { 2[4 5)[6}[7] 8, P} [T} [12} [13}[14)[17} [19} 20} 21} 22} 24} 26| 27} 28| 29, B0} 1] B2, B3, B4,
35} [36}[37) 38} 39} [40} 44} (45} 49} [50 51} 52}, 53} 54} 55} 56} 57, 58} 59} (63} [64) [65} 168} (69} [70} 71}, 72} [75]

}

B grade: {[15]}
C grade: { }
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d}@l@l@
81},82}(83

2.1.5 FriCAS
A grade: { PY)7)9TT) T3 T4 17)9) 21 22) ) 29, 25,29 B0 54 559 5 19 )
5455590 e 65 )P0 71

B gradte: { )10} T2 15,1520} 2527, 53583 8 P2, 7375 P8 78 TV BT B2 )

C grade: (B 63737760

F grade: {5132/ 53)56) 7 381} 2 13,6, 7)) 5152, 5557 T 62 G713 )

2.1.6 Sympy

A grade: 1417 [1921] 22 24} [26} 28, 29 50} 4)[35} 39} {0} (44) 45} 49} 50}
6465/ B960 071}

B grade: { }

C grade: { }

F grade: {[1}[3)[5}[8)[10} (12} [15] 16} 18) 20} 23] 25| 27} [31) [32) 3] 36| 87 [8) [41) {42} (43| 46} 47 [48)
[b1}[6253}56} 57158} 61} (62} [03) (06} 07168} 72} 73} 74} [75}[76,[77, 78} 79} 180} 81} |82} |83] }
2.1.7 Giac

A grade: (BABAPT 0 22426, 2725 29O 59, 55 B9V
A4} 45} 49} B0} p4, 55, 58 59} (60} 63 71}

B grade: {[5}[53]}

C grade: { }

F grade: {13810, 168 5353 57581 2} 3 46,7 58 5T} 2 6 57 )
G286 P2 73 A 75,761 77,75, 791 0,

2.1.8 Mupad

A grade: 141719212224 26} 28} 29,[0}[34 35}[39) A0} 44} 45} A9} 0
64555960 P07}

B grade: { /[13[15,20,27535863 68, 72,75} 7881}

C grade: { }

F grade: {[T/[5,8 82,33}8¢} 371 B8} 41} 42 43, 46} 47} 48} 5T} B2 56} 57 e T}
62661671 [73}[74,[76}[77,[79}[80}82,83] }
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=
i
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2.2 Detailed conclusion table per each integral
for all CAS systems

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

In this table,the column normalized size is defined as

antiderivative leaf size

optimal antiderivative leaf size

Problem 1 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F C F F F
verified N/A Yes NO TBD TBD TBD TBD TBD  TBD
size 104 104 138 0 0 209 0 0 -1
normalized size | 1 1.00 1.33 0.00 0.00 2.01 0.00 0.00 -0.01
time (sec) N/A 0.137 0.099 0.332 0.000 0.407  0.000 0.000 0.000
Problem 2 Optimal | Rubi Mathematica 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
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.018 12.880 0.331 0.000 0.413  0.000 0.000 0.000
Problem 3 Optimal | Rubi Mathematica 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 68 68 108 0 0 144 0 0 -1
normalized size | 1 1.00 1.59 0.00 0.00 2.12 0.00 0.00 -0.01
time (sec) N/A 0.078 0.143 0.327 0.000 0.441 0.000 0.000 0.000
Problem 4 Optimal | Rubi Mathematica 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
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.018 10.542 0.372 0.000 0.436  0.000 0.000 0.000
Problem 5 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A B A A B F B B
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 26 26 57 33 25 55 0 49 47
normalized size | 1 1.00 2.19 1.27 0.96 2.12 0.00 1.88 1.81
time (sec) N/A 0.027 0.034 0.061 0.356 0.446 0.000 0.136 0.116
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Problem 6 Optimal | Rubi Mathematica 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 22 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.05
time (sec) N/A 0.018 9.653 0.337 0.000 0432 0.000 0.000 0.000
Problem 7| Optimal | Rubi Mathematica 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 24 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00  -0.04
time (sec) N/A 0.019 11.216 0.340 0.000 0427 0.000 0.000 0.000
Problem 8 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A B F A C F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 196 196 595 0 271 1031 0 0 -1
normalized size | 1 1.00 3.04 0.00 1.38 5.26 0.00 0.00 -0.01
time (sec) N/A 0.375 6.266 0.434 0.795 0501 0.000 0.000 0.000
Problem 9 Optimal | Rubi Mathematica 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
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.05
time (sec) N/A 0.025 34.713 0.427 0.000 0447 0.000 0.000 0.000
Problem 10 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A B F F B F F F
verified N/A Yes NO TBD TBD TBD TBD TBD  TBD
size 108 108 260 0 0 683 0 0 -1
normalized size | 1 1.00 241 0.00 0.00 6.32 0.00 0.00 -0.01
time (sec) N/A 0.165 4.496 0.461 0.000 0431 0.000 0.000 0.000
Problem 11 Optimal | Rubi Mathematica 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
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.05
time (sec) N/A 0.026 31.397 0.402 0.000  0.398 0.000 0.000 0.000
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Problem 12 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F A B
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 45 45 69 44 49 271 0 75 81
normalized size | 1 1.00 1.53 0.98 1.09 6.02 0.00 1.67 1.80
time (sec) N/A 0.061 0.277 0.309 0.381 0496 0.000 0.141 1.624
Problem 13 Optimal | Rubi Mathematica 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
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00  -0.05
time (sec) N/A 0.025 66.898 0.442 0.000 0416 0.000 0.000 0.000
Problem 14 Optimal | Rubi Mathematica 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
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.05
time (sec) N/A 0.026 43913 0.461 0.000 0414 0.000 0.000 0.000
Problem 15 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A A B B F A B
verified N/A Yes Yes TBD TBD TBD TBD  TBD TBD
size 90 90 147 62 205 2590 0 158 399
normalized size | 1 1.00 1.63 0.69 2.28 28.78 0.00 1.76 4.43
time (sec) N/A 0.110 0.092 0.327 0.406 0584 0.000 0.132 0.129
Problem 16 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F C F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 325 325 256 0 0 686 0 0 -1
normalized size | 1 1.00 0.79 0.00 0.00 2.11 0.00 0.00 -0.00
time (sec) N/A 0.820 0.205 0.360 0.000 0433 0.000 0.000 0.000
Problem 17] Optimal | Rubi Mathematica 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
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.05
time (sec) N/A 0.029 9.817 0.375 0.000  0.394 0.000 0.000 0.000
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Problem 18 Optimal | Rubi Mathematica 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 225 225 1166 0 0 505 0 0 -1
normalized size | 1 1.00 5.18 0.00 0.00 2.24 0.00 0.00 -0.00
time (sec) N/A 0.506 3.214 0.329 0.000  0.534 0.000 0.000 0.000
Problem 19 Optimal | Rubi Mathematica 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
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00  -0.05
time (sec) N/A 0.029 8.607 0.315 0.000  0.386  0.000 0.000 0.000
Problem 20 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F A B
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 60 60 71 94 92 213 0 92 175
normalized size | 1 1.00 1.18 1.57 1.53 3.55 0.00 1.53 2.92
time (sec) N/A 0.098 0.133 0.247 0.906 0440 0.000 0.147 2.040
Problem 21 Optimal | Rubi Mathematica 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
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.05
time (sec) N/A 0.028 5.358 0.316 0.000  0.592  0.000 0.000 0.000
Problem 22 Optimal | Rubi Mathematica 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 24 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.016 0.222 0.018 0.000 0470 0.000 0.000 0.000
Problem 23 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F C F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 922 922 1502 0 0 3756 0 0 -1
normalized size | 1 1.00 1.63 0.00 0.00 4.07 0.00 0.00  -0.00
time (sec) N/A 2.033 14.097 0.595 0.000  0.547 0.000 0.000 0.000
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Problem 24 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A F(-1) 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
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.05
time (sec) N/A 0.028 180.001 0.560 0.000 0.464 0.000 0.000 0.000
Problem 25 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F B F F F
verified N/A Yes NO TBD TBD TBD TBD TBD  TBD
size 519 519 747 0 0 2383 0 0 -1
normalized size | 1 1.00 1.44 0.00 0.00 4.59 0.00 0.00 -0.00
time (sec) N/A 1.083 6.438 0.576 0.000 0.481 0.000 0.000  0.000
Problem 26 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A F(-1) 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
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.05
time (sec) N/A 0.028 180.001 0.526 0.000 0.416  0.000 0.000  0.000
Problem 27] Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A B A B F A B
verified N/A Yes Yes TBD TBD TBD TBD  TBD TBD
size 113 113 161 255 200 711 0 177 290
normalized size | 1 1.00 1.42 2.26 1.77 6.29 0.00 1.57 2.57
time (sec) N/A 0.231 0.480 0.344 0.867 0451 0.000 0.167 1972
Problem 28 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A F(-1) 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
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.05
time (sec) N/A 0.027 180.003 0.560 0.000 0.408 0.000 0.000 0.000
Problem 29 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A F(-1) 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
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.05
time (sec) N/A 0.027 180.002 0.569 0.000 0.408 0.000 0.000  0.000
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Problem 30 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A E(-1) 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
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.05
time (sec) N/A 0.026 180.005 0.613 0.000  0.390 0.000 0.000 0.000
Problem 31 Optimal | Rubi Mathematica 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 356 356 365 0 349 0 0 0 -1
normalized size | 1 1.00 1.03 0.00 0.98 0.00 0.00 0.00  -0.00
time (sec) N/A 0.401 2.901 0.637 0.895 0439 0.000 0.000 0.000
Problem 32 Optimal | Rubi Mathematica 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 260 260 273 0 261 0 0 0 -1
normalized size | 1 1.00 1.05 0.00 1.00 0.00 0.00 0.00 -0.00
time (sec) N/A 0.274 2.836 0.636 0.646 0426 0.000 0.000 0.000
Problem 33 Optimal | Rubi Mathematica 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 164 164 181 0 173 0 0 0 -1
normalized size | 1 1.00 1.10 0.00 1.05 0.00 0.00 0.00 -0.01
time (sec) N/A 0.173 2.769 0.633 0.580  0.425 0.000 0.000 0.000
Problem 34 Optimal | Rubi Mathematica 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 24 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.018 18.269 0.727 0.000 0429 0.000 0.000 0.000
Problem 35 Optimal | Rubi Mathematica 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
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.020 20.992 0.737 0.000 0428 0.000 0.000 0.000
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Problem 36 Optimal | Rubi Mathematica 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 597 597 1077 0 648 0 0 0 -1
normalized size | 1 1.00 1.80 0.00 1.09 0.00 0.00 0.00 -0.00
time (sec) N/A 0.817 12.629 0.744 0.559 0.440 0.000 0.000  0.000
Problem 37} Optimal | Rubi Mathematica 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 441 441 833 0 496 0 0 0 -1
normalized size | 1 1.00 1.89 0.00 1.12 0.00 0.00 0.00 -0.00
time (sec) N/A 0.631 12.070 0.743 0.784 0.427  0.000 0.000  0.000
Problem 38 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A B F A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 287 287 616 0 343 0 0 0 -1
normalized size | 1 1.00 2.15 0.00 1.20 0.00 0.00 0.00 -0.00
time (sec) N/A 0.449 11.513 0.743 0.796 0.417  0.000 0.000  0.000
Problem 39 Optimal | Rubi Mathematica 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
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.025 130.848 0.706 0.000 0.409  0.000 0.000 0.000
Problem 40 Optimal | Rubi Mathematica 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
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.026 62.455 0.702 0.000 0.409  0.000 0.000  0.000
Problem 41 Optimal | Rubi Mathematica 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 897 897 905 0 0 0 0 0 -1
normalized size | 1 1.00 1.01 0.00 0.00 0.00 0.00 0.00 -0.00
time (sec) N/A 1.343 2.621 0.778 0.000 0.421  0.000 0.000  0.000
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Problem 42 Optimal | Rubi Mathematica 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 673 673 716 0 0 0 0 0 -1
normalized size | 1 1.00 1.06 0.00 0.00 0.00 0.00 0.00 -0.00
time (sec) N/A 1.167 2.025 0.737 0.000 0.423  0.000 0.000 0.000
Problem 43 Optimal | Rubi Mathematica 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 449 449 488 0 0 0 0 0 -1
normalized size | 1 1.00 1.09 0.00 0.00 0.00 0.00 0.00 -0.00
time (sec) N/A 0.901 2.042 0.790 0.000 0.408 0.000 0.000  0.000
Problem 44 Optimal | Rubi Mathematica 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
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.027 5.322 0.714 0.000 0.424 0.000 0.000  0.000
Problem 45 Optimal | Rubi Mathematica 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
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.018 1.589 0.013 0.000 0.430 0.000 0.000  0.000
Problem 46 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F F F(-2) F
verified N/A Yes NO TBD TBD TBD TBD TBD  TBD
size 2663 2663 2923 0 0 0 0 0 -1
normalized size | 1 1.00 1.10 0.00 0.00 0.00 0.00 0.00 -0.00
time (sec) N/A 3.748 21.076 1.220 0.000 0.437  0.000 0.000 0.000
Problem 47] Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F F F(-2) F
verified N/A Yes NO TBD TBD TBD TBD TBD  TBD
size 1983 1983 2153 0 0 0 0 0 -1
normalized size | 1 1.00 1.09 0.00 0.00 0.00 0.00 0.00 -0.00
time (sec) N/A 2.925 19.793 1.207 0.000 0.432  0.000 0.000 0.000
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Problem 48 Optimal | Rubi Mathematica 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 1303 1303 1333 0 0 0 0 0 -1
normalized size | 1 1.00 1.02 0.00 0.00 0.00 0.00 0.00 -0.00
time (sec) N/A 2.295 16.238 1.073 0.000 0449 0.000 0.000 0.000
Problem 49 Optimal | Rubi Mathematica 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
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00  -0.04
time (sec) N/A 0.026 141.856 1.040 0.000 0448 0.000 0.000 0.000
Problem 50 Optimal | Rubi Mathematica 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
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.026 73.592 1.040 0.000 0433 0.000 0.000 0.000
Problem 51 Optimal | Rubi Mathematica 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 214 214 238 0 217 0 0 0 -1
normalized size | 1 1.00 1.11 0.00 1.01 0.00 0.00 0.00 -0.00
time (sec) N/A 0.219 3.284 0.630 1.559  0.421 0.000 0.000 0.000
Problem 52 Optimal | Rubi Mathematica 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 120 120 142 0 129 0 0 0 -1
normalized size | 1 1.00 1.18 0.00 1.08 0.00 0.00 0.00 -0.01
time (sec) N/A 0.118 9.693 0.582 1636  0.474 0.000 0.000 0.000
Problem 53 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F B B
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 26 26 34 26 25 55 0 49 47
normalized size | 1 1.00 1.31 1.00 0.96 2.12 0.00 1.88 1.81
time (sec) N/A 0.025 0.043 0.166 0415 0461 0.000 0.122 1.437
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Problem 54 Optimal | Rubi Mathematica 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 30 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.03
time (sec) N/A 0.016 24.234 0.737 0.000  0.398 0.000 0.000 0.000
Problem 55 Optimal | Rubi Mathematica 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 32 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00  -0.03
time (sec) N/A 0.016 25.759 0.736 0.000  0.429 0.000 0.000 0.000
Problem 56 Optimal | Rubi Mathematica 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 363 363 718 0 422 0 0 0 -1
normalized size | 1 1.00 1.98 0.00 1.16 0.00 0.00 0.00 -0.00
time (sec) N/A 0.530 10.992 0.817 2.481 0.407  0.000 0.000  0.000
Problem 57] Optimal | Rubi Mathematica 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 209 209 316 0 264 0 0 0 -1
normalized size | 1 1.00 1.51 0.00 1.26 0.00 0.00 0.00 -0.00
time (sec) N/A 0.329 9.277 0.735 1.147 0428 0.000 0.000  0.000
Problem 58 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F A B
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 47 47 75 44 51 271 0 76 81
normalized size | 1 1.00 1.60 0.94 1.09 5.77 0.00 1.62 1.72
time (sec) N/A 0.060 0.276 0.414 0458 0445 0.000 0.191 1.434
Problem 59 Optimal | Rubi Mathematica 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 25 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.025 59.535 0.743 0.000  0.437 0.000 0.000 0.000
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Problem 60 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A E(-1) A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD  TBD
size 25 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.024 60.095 0.730 0.000 0453 0.000 0.000 0.000
Problem 61 Optimal | Rubi Mathematica 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 561 561 602 0 0 0 0 0 -1
normalized size | 1 1.00 1.07 0.00 0.00 0.00 0.00 0.00  -0.00
time (sec) N/A 0.969 2.230 0.739 0.000 0422 0.000 0.000 0.000
Problem 62 Optimal | Rubi Mathematica 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 337 337 374 0 0 0 0 0 -1
normalized size | 1 1.00 1.11 0.00 0.00 0.00 0.00 0.00 -0.00
time (sec) N/A 0.764 8.056 0.735 0.000  0.408 0.000 0.000 0.000
Problem 63 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F A B
verified N/A Yes Yes TBD TBD TBD TBD  TBD TBD
size 63 63 73 94 92 123 0 92 145
normalized size | 1 1.00 1.16 1.49 1.46 1.95 0.00 1.46 2.30
time (sec) N/A 0.095 0.149 0.447 0.533 0445 0.000 0207 1.742
Problem 64 Optimal | Rubi Mathematica 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 25 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.028 7.698 0.720 0.000 0431 0.000 0.000 0.000
Problem 65 Optimal | Rubi Mathematica 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 25 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00  -0.04
time (sec) N/A 0.028 7.605 0.727 0.000 0433 0.000 0.000 0.000




28

Problem 66 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD  TBD
size 1639 1639 1761 0 0 0 0 0 -1
normalized size | 1 1.00 1.07 0.00 0.00 0.00 0.00 0.00 -0.00
time (sec) N/A 2.587 18.413 1.211 0.000 0422 0.000 0.000 0.000
Problem 67] Optimal | Rubi Mathematica 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 959 959 934 0 0 0 0 0 -1
normalized size | 1 1.00 0.97 0.00 0.00 0.00 0.00 0.00  -0.00
time (sec) N/A 1.896 15.271 1.080 0.000 0432 0.000 0.000 0.000
Problem 68 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A B A B F A B
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 118 118 175 257 200 670 0 178 319
normalized size | 1 1.00 1.48 2.18 1.69 5.68 0.00 1.51 2.70
time (sec) N/A 0.213 0.442 0.574 0.566 0.483 0.000 0232 1971
Problem 69 Optimal | Rubi Mathematica 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 25 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.027 67.506 1.130 0.000 0450 0.000 0.000 0.000
Problem 70 Optimal | Rubi Mathematica 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 25 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.027 68.548 1.047 0.000 0446 0.000 0.000 0.000
Problem 71 Optimal | Rubi Mathematica 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 32 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.03
time (sec) N/A 0.055 17.449 0.781 0.000 0430 0.000 0.000 0.000
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Problem 72 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A C A B F F B
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 45 45 45 155 75 180 0 0 112
normalized size | 1 1.00 1.00 3.44 1.67 4.00 0.00 0.00 2.49
time (sec) N/A 0.054 0.062 0.781 0.491 0.420 0.000 0.000 4.370
Problem 73 Optimal | Rubi Mathematica 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 124 124 175 326 0 555 0 0 -1
normalized size | 1 1.00 1.41 2.63 0.00 4.48 0.00 0.00 -0.01
time (sec) N/A 0.110 0.150 0.919 0.000 0.435 0.000 0.000 0.000
Problem 74 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A F F F C F F F
verified N/A Yes N/A TBD TBD TBD TBD TBD  TBD
size 197 197 0 0 0 951 0 0 -1
normalized size | 1 1.00 0.00 0.00 0.00 4.83 0.00 0.00 -0.01
time (sec) N/A 0.175 28.258 1.335 0.000 0.469  0.000 0.000 0.000
Problem 75 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A C A B F F B
verified N/A Yes Yes TBD TBD TBD TBD  TBD TBD
size 80 80 87 271 109 854 0 0 160
normalized size | 1 1.00 1.09 3.39 1.36 10.68 0.00 0.00 2.00
time (sec) N/A 0.102 0.370 0.770 0.371 0.440 0.000 0.000 1.608
Problem 76 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F B F F F
verified N/A Yes NO TBD TBD TBD TBD TBD  TBD
size 198 198 278 0 0 2678 0 0 -1
normalized size | 1 1.00 1.40 0.00 0.00 13.53  0.00 0.00 -0.01
time (sec) N/A 0.211 5.489 0.655 0.000 0.504 0.000 0.000 0.000
Problem 77| Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A F F F C F F F
verified N/A Yes N/A TBD TBD TBD TBD TBD  TBD
size 344 344 0 0 0 4967 0 0 -1
normalized size | 1 1.00 0.00 0.00 0.00 1444  0.00 0.00 -0.00
time (sec) N/A 0.408 101.561 0.634 0.000 0.523  0.000 0.000  0.000
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Problem 78 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A C F B F F B
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 82 82 84 319 0 248 0 0 410
normalized size | 1 1.00 1.02 3.89 0.00 3.02 0.00 0.00 5.00
time (sec) N/A 0.144 0.173 0.757 0.000 0.426  0.000 0.000 8.664
Problem 79 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A C C F B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 291 291 1181 577 0 1183 0 0 -1
normalized size | 1 1.00 4.06 1.98 0.00 4.07 0.00 0.00 -0.00
time (sec) N/A 0.545 4.520 0.788 0.000 0.491 0.000 0.000  0.000
Problem 80 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A F F F C F F F
verified N/A Yes N/A TBD TBD TBD TBD TBD  TBD
size 428 428 0 0 0 1850 0 0 -1
normalized size | 1 1.00 0.00 0.00 0.00 4.32 0.00 0.00 -0.00
time (sec) N/A 0.844 6.993 1.207 0.000 0.488 0.000 0.000  0.000
Problem 81 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A C F B F F B
verified N/A Yes Yes TBD TBD TBD TBD  TBD TBD
size 149 149 167 490 0 1729 0 0 1449
normalized size | 1 1.00 1.12 3.29 0.00 11.60 0.00 0.00 9.72
time (sec) N/A 0.290 0.590 0.878 0.000 0.465 0.000 0.000 19.088
Problem 82 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A C F F B F F F
verified N/A Yes NO TBD TBD TBD TBD TBD  TBD
size 681 681 3259 0 0 8453 0 0 -1
normalized size | 1 1.00 4.79 0.00 0.00 12.41 0.00 0.00 -0.00
time (sec) N/A 1.147 33.990 1.228 0.000 0.616  0.000 0.000 0.000
Problem 83 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A F F F F(-1) F F F
verified N/A Yes N/A TBD TBD TBD TBD TBD  TBD
size 1218 1218 0 0 0 0 0 0 -1
normalized size | 1 1.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.00
time (sec) N/A 2121 118.961 1.573 0.000 0.000  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

number of rules

size of the integrand. Finally the ratio — ,
integrand size

harder the integral was to solve. In this test, problem number [23] had the largest ratio
of [.6667]

is given. The larger this ratio is, the

Table 2.1: Rubi specific breakdown of results for each integral

number of number of normalized

# | grade steps unique antiderivative ntegrand w

used rules leaf size leaf size e
1 A 10 6 1.00 16 0.375
2 A 0 0 0.00 0 0.000
3 A 8 5 1.00 16 0.312
4 A 0 0 0.00 0 0.000
5 A 4 3 1.00 14 0.214
6 A 0 0 0.00 0 0.000
7 A 0 0 0.00 0 0.000
8 A 15 11 1.00 18 0.611
9 A 0 0 0.00 0 0.000
10 A 10 7 1.00 18 0.389
11 A 0 0 0.00 0 0.000
12/ A 5 5 1.00 16 0.312
13 A 0 0 0.00 0 0.000
14| A 0 0 0.00 0 0.000
15 A 5 3 1.00 12 0.250
16| A 13 8 1.00 18 0.444
17| A 0 0 0.00 0 0.000
18 A 11 7 1.00 18 0.389
19 A 0 0 0.00 0 0.000
20 A 5 5 1.00 16 0.312
21 A 0 0 0.00 0 0.000
220 A 0 0 0.00 0 0.000
23 A 31 12 1.00 18 0.667
24 1 A 0 0 0.00 0 0.000
25 A 22 10 1.00 18 0.556
26| A 0 0.00 0 0.000
271 A 7 7 1.00 16 0.438

Continued on next page
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number of number of normalized
# | grade steps unique antiderivative integrand %
o . o leaf size integrand leaf size
28| A 0 0 0.00 0 0.000
29| A 0 0 0.00 0 0.000
30| A 0 0 0.00 0 0.000
31 A 20 7 1.00 18 0.389
32| A 16 7 1.00 18 0.389
33| A 12 7 1.00 16 0.438
34| A 0 0 0.00 0 0.000
35| A 0 0 0.00 0 0.000
36(| A 30 10 1.00 20 0.500
371 A 24 10 1.00 20 0.500
38| A 18 10 1.00 18 0.556
39| A 0 0 0.00 0 0.000
40 A 0 0 0.00 0 0.000
41 A 23 9 1.00 20 0.450
42/ A 19 9 1.00 20 0.450
431 A 15 9 1.00 18 0.500
44| A 0 0 0.00 0 0.000
45| A 0 0 0.00 0 0.000
46| A 61 11 1.00 20 0.550
47/ A 49 11 1.00 20 0.550
48/ | A 37 11 1.00 18 0.611
49/ A 0 0 0.00 0 0.000
50| A 0 0 0.00 0 0.000
51 A 14 7 1.00 20 0.350
52| A 10 6 1.00 20 0.300
53| A 4 3 1.00 20 0.150
54 | A 0 0.00 0 0.000
55| A 0 0 0.00 0 0.000
56/ | A 21 10 1.00 22 0.454
571 A 15 11 1.00 22 0.500
58| A 5 5 1.00 22 0.227
59| A 0 0 0.00 0 0.000
60| A 0 0 0.00 0 0.000
61 A 17 9 1.00 22 0.409
62| A 13 8 1.00 22 0.364
63| A 5 5 1.00 22 0.227

Continued on next page
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number of number of normalized
# | grade steps unique antiderivative ntegrand %
L . - leaf size integrand leaf size
64| A 0 0 0.00 0 0.000
65 A 0 0 0.00 0 0.000
66| A 43 11 1.00 22 0.500
67| A 31 12 1.00 22 0.546
68 A 7 7 1.00 22 0.318
69 A 0 0 0.00 0 0.000
700 A 0 0 0.00 0 0.000
71 A 0 0 0.00 0 0.000
72[| A 5 4 1.00 20 0.200
73 A 9 6 1.00 22 0.273
74| A 11 7 1.00 22 0.318
75 A 6 6 1.00 22 0.273
76| A 11 8 1.00 24 0.333
77| A 16 12 1.00 24 0.500
78 A 6 6 1.00 22 0.273
79 A 12 8 1.00 24 0.333
80| A 14 9 1.00 24 0.375
81 A 8 8 1.00 22 0.364
82| A 23 11 1.00 24 0.458
83 A 32 13 1.00 24 0.542
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Chapter 3

Listing of integrals

3.1 f x° (a + besch (c + dxz)) dx

Optimal. Leaf size=104

ax® bLi, (_edx2+c) bLi, (edx2+c) bsziz (_edx2+c) bsziZ (edx2+c) bt tanh_l (ec+dx2)
? * d3 B 43 B 42 + 72 - ]

[Out] 1/6*a*x~6-bxx~4*arctanh(exp(d*x~2+c))/d-b*xx"2*polylog(2,-exp(d*x~2+c))/d~2+

b*x~2*polylog(2,exp(d*x~2+c))/d"2+bxpolylog(3,-exp(d*x~2+c))/d~3-b*polylog(
3,exp(d*xx~2+c))/d"3

Rubi [A] time = 0.14, antiderivative size = 104, normalized size of antiderivative
= 1.00, number of steps used = 10, number of rules used = 6, integrand size = 16,

number of les _ () 375, Rules used = {14, 5437, 4182, 2531, 2282, 6589}

integrand size

bx?PolyLog (2, —e”d"z) bx?PolyLog (2, e”dxz) bPolyLog (3, —e”d"z) bPolyLog (3, e”dxz)
_ + + _

d? d? d3 a3

Antiderivative was successfully verified.

[In] Int[x"5%(a + b*Cschlc + d*x~2]),x]

ax® bx*

6

[Out] (a*x"6)/6 - (b*x~4xArcTanh[E~(c + d*x~2)])/d - (b*x~2*PolyLog[2, -E~(c + dx

x72)]1)/d72 + (b*x~2*PolyLog[2, E~(c + d*x~2)])/d"2 + (b*PolyLogl[3, -E~(c +
d*x~2)])/d"3 - (b*PolyLogl[3, E~(c + d*x~2)])/d"3

Rule 14

Int[(u_)*((c_.)*(x_))"(m_.), x_Symbol] :> Int[ExpandIntegrand[(c*x) m*u, x]
, x] /; FreeQ[{c, m}, x] && SumQ[u] && !LinearQ[u, x] && 'MatchQ[u, (a_ )
+ (b_.)*(v_) /; FreeQ[{a, b}, x] && InverseFunctionQ[v]]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist([v/D[v, x]
, Subst[Int [FunctionOfExponentialFunction[u, x]/x, x], x, v], x]] /; Functi
onOfExponentialQ[u, x] && !'MatchQ[u, (w)*x((a_.)*(v_)"(n_))"(m_) /; FreeQl[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)[Lv_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

Int[Log[l + (e_.)*x((F_)"((c_)*((a_.) + (b_.)*(x_))))"(n_DI*x((f_.) + (g_.)
*(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(ex(F~(cx(a + bxx
)))"n)]1)/(b*cxn*Log[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x) " (m -
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1)*PolyLog[2, -(ex(F~(cx(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, f
, g, n}, x] && GtQ[m, O]

Rule 4182

Int[csc[(e_.) + (Complex[0, fz_])*(f_.)*(x_)]*((c_.) + (d_)*(x_))"(m_.), x
_Symbol] :> Simp[(-2x(c + d*x) “m*ArcTanh[E~(-(Ixe) + fxfzxx)])/(f*xfz*xI), x]
+ (-Dist [(d*m)/(fxfz*I), Int[(c + d*x)"(m - 1)*Logl[l - E~(-(I*xe) + fxfz*x)
1, x], x] + Dist[(d*m)/(fxfz*I), Int[(c + d*x)"(m - 1)*xLogl[l + E~(-(I*e) +

fxfzxx)], x], x]) /; FreeQ[{c, d, e, f, fz}, x] && IGtQ[m, 0]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*(x )" )I*(b_.))"(p_.)*(x_ )~ (m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschlc + d*x])
“p, x1, x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[pl]

Rule 6589
Int [PolyLogln_, (c_.)*((a_.) + (b_.)*(x_))"(p_.01/C(@_.) + (e_.)*(x_)), x_

S
ymbol] :> Simp[PolyLog[n + 1, cx(a + b*x) pl/(exp), x] /; FreeQ[{a, b, c, d
, e, n, p}y, x] & EqQ[bxd, axe]

Rubi steps

fx5 (a + besch (c + dxz)) dx = f(ax5 + bx°csch (c + dxz)) dx

_”x6 5 2
—?+bfx csch(c+dx)dx

6

= % + %b Subst ( f x?csch(c + dx) dx, x, xz)
xS bx tanh ™ (e”d"z) b Subst ( [ xlog (1 - e”dx) dx, x, xz) N b Subst ( ]
"6 d - d

ax6  bxttanh” (e”dxz) bx?Li, (—e”dxz) bx*Li, (e”dxz) b Subst ( fL
=— - —~ + +

6 d d2 d?

) o6 bt tanh ! (ec+dx2) bx2Li, (_ec+dx2) bx2Li, ( ec+dx2) b Subst ( f L
6 d ) 2 T ¢
s bx* tanh ™! (e”dxz) bx?Li, (—e”dxz) bx?Li, (e”dxz) bLi, (—e”d’“2
6 d ) 2 T T #

Mathematica [A] time = 0.10, size = 138, normalized size = 1.33

axb b (d2x4 tanh ™ (sinh (c + dxz) + cosh (c + dxz)) + dx?Li, (— cosh (dxz + c) —sinh (dx2 + c)) — dx?Li, (cc
~

Warning: Unable to verify antiderivative.

[In] Integrate[x~5*(a + b*Cschlc + d*x~2]),x]

[Out] (a*xx"6)/6 - (b*(d"2%x"4*ArcTanh[Cosh[c + d*x~2] + Sinh[c + d*x72]] + d*x™2x
PolyLog[2, -Cosh[c + d*x~2] - Sinh[c + d*x"2]] - d*x"2%PolyLog[2, Cosh[c +

d*x~2] + Sinh[c + d*x"2]] - PolyLog[3, -Cosh[c + d*x72] - Sinh[c + d*x~2]]

+ PolyLog[3, Cosh[c + d*x~2] + Sinh[c + d*x72]]))/d"3
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fricas [C] time = 0.41, size = 209, normalized size = 2.01

ad®x® - 3bd2x* log (cosh (dx? + c) + sinh (dx? + ) +1) + 6 bdx?Li, (cosh (dx? + c) + sinh (dx? + c)) - 6 L

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~5*(a+b*csch(d*x~2+c)),x, algorithm="fricas")

[Out] 1/6*(a*d"3*x"6 - 3*b*d~2*x"4xlog(cosh(d*x~2 + c) + sinh(d*x"2 + ¢c) + 1) + 6
*bxd*x~2*dilog(cosh(d*x"2 + c) + sinh(d*x"2 + c)) - 6*b*d*x~2*dilog(-cosh(d

*x"2 + ¢) - sinh(d*x"2 + c)) + 3*bxc”2*log(cosh(d*x”2 + c) + sinh(d*x"2 + ¢

) = 1) + 3%(bxd"2*x"4 - b*c”2)*log(-cosh(d*x”2 + c) - sinh(d*x"2 + c) + 1)

- 6*b*polylog(3, cosh(d*x"2 + c) + sinh(d*x"2 + c)) + 6*b*polylog(3, -cosh(

d*x”2 + ¢) - sinh(d*x"2 + ¢)))/d"3

giac [F] time = 0.00, size = 0, normalized size = 0.00
f (b csch (dxz + c) + a)x5 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~5*(atb*csch(d*x~2+c)),x, algorithm="giac")
[Out] integrate((b*csch(d*x™2 + c) + a)*x"5, x)

maple [F] time = 0.33, size = 0, normalized size = 0.00
fx5 (a +besch (dx2 + c)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~5*(a+b*xcsch(d*x~2+c)) ,x)
[Out] int(x~5%(at+b*csch(d*x~2+c)),x)

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

L o5 420 © d
Eax + fe(dx2+c)_e(—dx2—c) X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~5*(a+b*csch(d*x~2+c)),x, algorithm="maxima")
[Out] 1/6*a*x”6 + 2*b*xintegrate(x”5/(e”(d*x"2 + ¢) - e~ (-d*x"2 - ¢)), x)

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

fx5 (a + 4] dx
sinh(dx2+c)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"5*%(a + b/sinh(c + d*x"2)),x)
[Out] int(x"5%(a + b/sinh(c + d*x~2)), x)

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

fx5 (a + besch (c + dxz)) dx



Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**5x(at+b*csch(d*x**2+c)) ,x)

[Out] Integral(x*x5*x(a + bk*csch(c + d*x**2)), x)
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3.2 f x (a + besch (c + dxz)) dx

Optimal. Leaf size=26
bint (xtesch c + d?), 2) + 2
nt (x*csch (¢ +dx?), x) + —

5

[Out] 1/5*a*xx~5+b*Unintegrable(x~4*csch(d*x~2+c),x)

Rubi [A] time = 0.02, antiderivative size = 0, normalized size of antiderivative = 0.00,
. . ber of rul
number of steps used = 0, number of rules used = 0, integrand size = 0, DY T
integrand size

0.000, Rules used = {}
fx"‘ (a + besch (c + dxz)) dx

Verification is Not applicable to the result.
[In] Int[x"4*(a + b*Cschlc + d*x~2]),x]
[Out] (a*x”5)/5 + bxDefer[Int] [x"4*Cschlc + d*x~2], x]

Rubi steps

fx4 (a + besch (c + dxz)) dx = f(ax4 + bx*csch (c + dxz)) dx

_ax5 4 2
—?+bfx csch(c+t:lx)dx

Mathematica [A] time = 12.88, size = 0, normalized size = 0.00

fx4 (a + besch (c + dxz)) dx

Verification is Not applicable to the result.

[In] Integrate[x~4*(a + bxCschlc + d*x~2]),x]

[Out] Integrate[x”4x(a + b*Cschlc + d*x~2]), x]

fricas [A] time = 0.41, size = 0, normalized size = 0.00

integral (bx* csch (dx? + ¢) + ax?, x)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4*(atb*csch(d*x~2+c)),x, algorithm="fricas")

[Out] integral(b*x~4*csch(d*x”2 + c) + a*x"4, x)

giac [A] time = 0.00, size = 0, normalized size = 0.00

f (b csch (dxz + c) + a)x4 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4x*(atb*csch(d*x~2+c)),x, algorithm="giac")

[Out] integrate((b*csch(d*x™2 + c) + a)*x"4, x)

maple [A] time = 0.33, size = 0, normalized size = 0.00

fx4 (a + besch (chx2 + c)) dx



Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~4*(a+b*xcsch(d*x~2+c)) ,x)
[Out] int(x~4*(atb*csch(d*x~2+c)),x)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

L 5 +2b ol d
gax + fe(dx2+c)_e(—dx2—c) X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4x(atbxcsch(d*x~2+c)),x, algorithm="maxima")
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[Out] 1/5%a*xx~5 + 2*bxintegrate(x~4/(e”(d*x"2 + c) - e~ (~d*x"2 - ¢)), x)

mupad [A] time = 0.00, size = -1, normalized size = -0.04

fx4 (a + 4] dx
sinh(dx2+c)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~4*(a + b/sinh(c + d*x"2)),x)
[Out] int(x"4*(a + b/sinh(c + d*x~2)), x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00
fx"‘ (a +besch (c + dxz)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*x4*(a+bxcsch(d*x**2+c)),x)

[Out] Integral(x*x4*(a + b*csch(c + dxx*%*2)), x)
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3.3 f x3 (a + besch (c + dxz)) dx

Optimal. Leaf size=68

o B () B () bt ()
4 242 + 242 - F

[Out] 1/4*a*xx”4-b*x~2*arctanh(exp(d*x~2+c))/d-1/2*%b*polylog(2,-exp(d*x~2+c))/d"2+
1/2*%bxpolylog(2,exp(d*x~2+c))/d"2

Rubi [A] time = 0.08, antiderivative size = 68, normalized size of antiderivative
= 1.00, number of steps used = 8, number of rules used = 5, integrand size = 16,

number of rules _ 312, Rules used = {14, 5437, 4182, 2279, 2391}

integrand size

bPolyLog (2' _ec+dx2) bPolyLog (2, ec+dx2) a¢  bx?tanh! (e”dxz)

272 272 M d

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

[Out] (a*x"4)/4 - (b*x"2xArcTanh[E~(c + d*x~2)])/d - (b*PolyLog[2, -E~(c + d*x72)
1)/(2%d"2) + (b*PolyLogl[2, E~(c + d*x72)])/(2*d"2)

Rule 14

Int[(u_)*((c_.)*(x_))"(m_.), x_Symbol] :> Int[ExpandIntegrand[(c*x) m*u, x]
, x]1 /; FreeQ[{c, m}, x] && SumQ[u] && !'LinearQ[u, x] && !'MatchQ[u, (a_ )
+ (b_.)*(v_) /; FreeQ[{a, b}, x] && InverseFunctionQ[v]]

Rule 2279

Int[Logl(a_) + (b_.)*((F_)~((e_.)*((c_.) + (d_.)*(x_))))"(n_.)], x_Symbol]
:> Dist[1/(d*e*n*Log[F]), Subst[Int[Logla + b*x]/x, x], x, (F (ex(c + dxx))
)°nl, x] /; FreeQ[{F, a, b, c, d, e, n}, x] && GtQ[a, 0]

Rule 2391

Int[Log[(c_.)*x((d ) + (e_.)*(x )" (n_.))]1/(x_), x_Symbol] :> -Simp[PolyLogl[2
, —(cxexx"n)]/n, x] /; FreeQl{c, d, e, n}, x] && EqQ[c*d, 1]

Rule 4182

Int[csc[(e_.) + (Complex[0, fz_])*x(f_.)*(x_)]*((c_.) + (d_)*(x_))"(m_.), x
_Symbol] :> Simp[(-2x(c + d*x) “m*ArcTanh[E~(-(Ixe) + fxfzxx)])/(f*xfz*xI), x]
+ (-Dist [(d*m)/(fxfz*I), Int[(c + d*x)"(m - 1)*Log[l - E~(-(Ixe) + fxfz*x)
1, x], x] + Dist[(d*m)/(fxfz*I), Int[(c + d*x)"(m - 1)*Logl[l + E~(-(I*e) +
fxfzxx)], x], x]) /; FreeQ[{c, d, e, f, fz}, x] && IGtQ[m, 0]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_.)*(x_) " (m_)]*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + bxCschlc + d*x])
“p, x], x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]

Rubi steps
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fx3 (a + besch (c + dxz)) dx = f(ax3 + bx3csch (c + dxz)) dx

_ax"‘ 3 2\ 4
—T+bfx csch(c+dx) X

ax* 1 ,
=T + Eb Subst (fxcsch(c +dx)dx, x, x )
axt  bx’tanh (e”dxz) bSubst ( [log (1 - e”dx) dx, x, xz) bSubst ( [
R d ) 24 *
axt  bx? tanh ™ (eC+dx2) b Subst ( f IOg(;_x) dx, x, e”dxz) b Subst ( f %
4 d B 242 + 2,
ax*  bx?tanh”’ (e”dxz) bLi, (—e”dxz) bLi, (e”dxz)
B T B d - 2d2 + 2d2

Mathematica [A] time = 0.14, size = 108, normalized size = 1.59

2b (Liz (—e_dxz‘c) - Li, (e‘dxz‘c) + (c + dxz) (log (1 - e‘c‘dxz) - log (e‘c‘dxz + 1)) —clog (tanh ( % (c -
—lax* +
42

Antiderivative was successfully verified.

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

[Out] (a*xx"4 + (2%b*((c + d*x"2)*(Log[l - E"(-c - d*x"2)] - Logl[l + E"(-c - d*x"2
)1) - c*xLogl[Tanh[(c + d*x~2)/2]] + PolyLog[2, -E~(-c - d*x~2)] - PolyLogl[2,
E7(-c - d*x72)]))/d"2)/4

fricas [B] time = 0.44, size = 144, normalized size = 2.12

ad?x* - 2 bdx? log (cosh (dx2 + c) + sinh (dx2 + c) + 1) - 2bclog (cosh (dx2 + c) + sinh (dx2 + c) - 1) +2bLi

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/4*(a*xd™2*x"4 - 2xb*d*x~2*log(cosh(d*x”2 + c) + sinh(d*x"2 + c) + 1) - 2*b
xc*xlog(cosh(d*x”2 + c¢) + sinh(d*x"2 + c) - 1) + 2*b*dilog(cosh(d*x"2 + c) +
sinh(d*x"2 + c¢)) - 2xb*dilog(-cosh(d*x”2 + c¢) - sinh(d*x"2 + c)) + 2*(b*d*

X72 + b*c)*log(-cosh(d*x™2 + c) - sinh(d*x"2 + c) + 1))/d"2

giac [F] time = 0.00, size = 0, normalized size = 0.00
f (b csch (clx2 + c) + a)x3 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*(atb*csch(d*x~2+c)),x, algorithm="giac")
[Out] integrate((b*csch(d*x~2 + c) + a)*x”~3, x)

maple [F] time = 0.33, size = 0, normalized size = 0.00
fx3 (a +besch (dx2 + c)) dx

Verification of antiderivative is not currently implemented for this CAS.



[In] int(x~3%(atb*csch(d*x~2+c)),x)
[Out] int(x~3%(a+b*csch(d*x~2+c)),x)

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

1 X3
—ax*+2b f dx
4 e(dx2+c) _ e(—dxz—c)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*(atb*csch(d*x~2+c)),x, algorithm="maxima"
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[Out] 1/4*a*x™4 + 2*bkxintegrate(x~3/(e”(d*x"2 + c) - e (-d*x"2 - ¢)), x)

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

fx3 (a + A] dx
sinh (d x2 + c)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*(a + b/sinh(c + d*x"2)),x)
[Out] int(x~3%(a + b/sinh(c + d*x~2)), x)

sympy [F] time = 0.00, size = 0, normalized size = 0.00
fx3 (a + bcsch (c + dxz)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**3*(atb*csch(d*xx**2+c)),x)

[Out] Integral(x**3*(a + bk*csch(c + d*x**2)), x)
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3.4 f x? (a + besch (c + dxz)) dx

Optimal. Leaf size=26
bint (xPesch (c + d?), 2) + 2
nt (x“csch (¢ +dx?), x) + —

3

[Out] 1/3%a*xx~3+b*Unintegrable(x~2*csch(d*x~2+c),x)

Rubi [A] time = 0.02, antiderivative size = 0, normalized size of antiderivative = 0.00,
. . ber of rul
number of steps used = 0, number of rules used = 0, integrand size = 0, DY T
integrand size

0.000, Rules used = {}
fxz (a + besch (c + dxz)) dx

Verification is Not applicable to the result.
[In] Int[x"2%(a + b*Cschlc + d*x~2]),x]
[Out] (a*x”3)/3 + bxDefer[Int] [x"2*Cschlc + d*x~2], x]

Rubi steps

fxz (a + besch (c + dxz)) dx = f(axz + bx?csch (c + dxz)) dx

_ax3 2 2
—?+bfx csch(c+t:lx)dx

Mathematica [A] time = 10.54, size = 0, normalized size = 0.00

fxz (a + besch (c + dxz)) dx

Verification is Not applicable to the result.

[In] Integrate[x~2*(a + bxCschlc + d*x~2]),x]
[Out] Integrate[x”2x(a + b*Cschlc + d*x~2]), xI]

fricas [A] time = 0.44, size = 0, normalized size = 0.00

integral (bx2 csch (dx? + ¢) + ax?, x)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*(atb*csch(d*x~2+c)),x, algorithm="fricas")

[Out] integral(b*x~2*csch(d*x”2 + c) + a*x"2, x)

giac [A] time = 0.00, size = 0, normalized size = 0.00

f (b csch (dxz + c) + a)x2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*(atb*csch(d*x~2+c)),x, algorithm="giac")

[Out] integrate((b*csch(d*x™2 + c) + a)*x~2, x)

maple [A] time = 0.37, size = 0, normalized size = 0.00

fxz (a + besch (chx2 + c)) dx



Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*(a+b*xcsch(d*x~2+c)) ,x)
[Out] int(x~2*(atb*csch(d*x~2+c)),x)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

1 x?
—ax>+2b f > > dx
3 e(dx +c) _ e(—dx —c)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2x(atbxcsch(d*x~2+c)),x, algorithm="maxima")
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[Out] 1/3*a*x”3 + 2*b*xintegrate(x”2/(e”~(d*x"2 + ¢c) - e~ (-d*x"2 - ¢)), x)

mupad [A] time = 0.00, size = -1, normalized size = -0.04

fxz (a + A] dx
sinh(dx2+c)

Verification of antiderivative is not currently implemented for this CAS.

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

sympy [A] time = 0.00, size = 0, normalized size = 0.00
fxz (a +besch (c + dxz)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2x(at+b*csch(d*x**2+c)) ,x)

[Out] Integral(x**2x(a + b*csch(c + d*x**2)), x)
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3.5 fx (cz + besch (c + dxz)) dx

Optimal. Leaf size=26
a2 btanh™ (cosh (c + dxz))

2 2d

[Out] 1/2*%a*x~2-1/2%b*arctanh(cosh(d*x~2+c))/d

Rubi [A] time = 0.03, antiderivative size = 26, normalized size of antiderivative
= 1.00, number of steps used = 4, number of rules used = 3, integrand size = 14,

number of les _ ().214, Rules used = {14, 5437, 3770}

integrand size

ax2  btanh™ (cosh (c + dxz))

2 2d

Antiderivative was successfully verified.

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

[Out] (a*x~2)/2 - (b*ArcTanh[Cosh[c + d*x~2]])/(2*d)
Rule 14

Int[(u_)*((c_.)*(x_))"(m_.), x_Symbol] :> Int[ExpandIntegrand[(c*x) m*u, x]
, x] /; FreeQ[{c, m}, x] &% SumQ[u] && !'LinearQ[u, x] && !MatchQ[u, (a_)
+ (b_.)x(v_) /; FreeQ[{a, b}, x] &% InverseFunctionQ[v]]

Rule 3770

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

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_.)*(x_)"(n_)]*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschlc + d*x])
“p, x1, x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]

Rubi steps

fx (a + besch (c + dxz)) dx = f(ax + bxcsch (c + dxz)) dx

_”xz 2
—7+bfxcsch(c+dx)dx

2 1
= % + Eb Subst (f csch(c + dx) dx, x, xz)

a2 btanh™ (cosh (c + dxz))
2 2d

Mathematica [B] time = 0.03, size = 57, normalized size = 2.19

. c dx? c dx?
a_x2 . blog (smh(z + T)) ) blog (cosh(z + T))
2 2d 2d

Antiderivative was successfully verified.
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[In] Integrate[x*(a + b*Cschl[c + d*xx~2]),x]
[Out] (a*x72)/2 - (bxLogl[Coshl[c/2 + (d*x~2)/2]]1)/(2*d) + (b*Logl[Sinh[c/2 + (d*x~2

)/211)/(2*d)

fricas [B] time = 0.45, size = 55, normalized size = 2.12

adx* — blog (cosh (dx2 + c) + sinh (dx2 + c) + 1) +blog (COSh (dx2 + c) + sinh (dxz + c) - 1)
2d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*(a+b*csch(d*x~2+c)),x, algorithm="fricas")
[Out] 1/2%(a*d*x”2 - b*log(cosh(d*x™2 + c) + sinh(d*x™2 + c) + 1) + b*log(cosh(dx*
x"2 + ¢) + sinh(d*x"2 + ¢) - 1))/d

giac [B] time = 0.14, size = 49, normalized size = 1.88

(2 +c)a blog (e(dx2+f) + 1) blog (|e(dx2+f) - 1|)
2d 2d " 2d

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/2*%(d*x"2 + c)*a/d - 1/2*xbxlog(e”(d*x"2 + c) + 1)/d + 1/2*b*log(abs(e” (d*x
"2 +c)-1))/d

maple [A] time = 0.06, size = 33, normalized size = 1.27

dx? c
232 bln(tanh(7+§)) ac

2 2d T2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*(a+b*csch(d*x~2+c)),x)
[Out] 1/2*a*x~2+1/2/d*b*x1ln(tanh(1/2*d*xx"2+1/2%c))+1/2/d*ax*xc

maxima [A] time = 0.36, size = 25, normalized size = 0.96

1 blog (tanh (% dx? + % c))
—ax? +
2 2d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*(a+b*csch(d*x~2+c)),x, algorithm="maxima")
[Out] 1/2*%a*xx”2 + 1/2xb*log(tanh(1/2*d*x~2 + 1/2%c))/d
time = 0.12, size = 47, normalized size = 1.81
bed? o€ 2
atan | ————— | Vb?
ax? ( V2 ) Vi
2 V—d2

Verification of antiderivative is not currently implemented for this CAS.

mupad [B]

[In] int(x*(a + b/sinh(c + d*x~2)),x)
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[Out] (a*xx"2)/2 - (atan((b*exp(d*x~2)*exp(c)*(-d~2)~(1/2))/(d*x(b~2)~(1/2)))*(b"2)
~(1/2))/(-d"2)"(1/2)

sympy [F] time = 0.00, size = 0, normalized size = 0.00
fx (a +besch (c + dxz)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*(at+b*csch(d*x**2+c)),x)

[Out] Integral(x*(a + b*csch(c + d*x**x2)), x)
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a+bcsch(c+dx2)

3.6 [ ———dx

Optimal. Leaf size=22

csch (c + dxz)

1
" , x] + alog(x)

bint (

[Out] a*ln(x)+b*Unintegrable(csch(d*x~2+c)/x,x)

Rubi [A] time = 0.02, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

number of steps used = 0, number of rules used = 0, integrand size = 0, - — =
integrand size

0.000, Rules used = {}
dx

f a + besch (c + dxz)
x

Verification is Not applicable to the result.
[In] Int[(a + b*Cschlc + d*xx~2])/x,x]
[Out] axLogl[x] + b*Defer[Int] [Csch[c + d*x~2]/x, x]

Rubi steps

a + besch (c + dxz) ; f(a besch (c + dxz)] ;
X = X

=/ =

X X

csch (C + dxz)
= alog(x) + bffdx

Mathematica [A] time = 9.65, size = 0, normalized size = 0.00

dx

f a + besch (c + dxz)
x

Verification is Not applicable to the result.

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

fricas [A] time = 0.43, size = 0, normalized size = 0.00

bcsch (dx2 + c) +a

X

;X

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(d*x~2+c))/x,x, algorithm="fricas")

[Out] integral((b*csch(d*x™2 + c) + a)/x, X)

giac [A] time = 0.00, size = 0, normalized size = 0.00

dx

f bcsch (dx2 + c) +a

X

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

maple [A] time = 0.34, size = 0, normalized size = 0.00

dx

fa+bcsch(dx2+c)

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

[In] int((at+b*csch(d*x"2+c))/x,x)
[Out] int((a+b*csch(d*x~2+c))/x,x)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

2b f - (e T 1_e (_dxz_c)) dx + alog(x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(d*x~2+c))/x,x, algorithm="maxima"
[Out] 2*bxintegrate(1/(x*(e~(d*x~2 + c) - e~ (-d*x"2 - c))), x) + a*xlog(x)

mupad [A] time = 0.00, size = -1, normalized size = -0.05

b

a+ sinh(d x2+c)
[,

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

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

sympy [A] time = 0.00, size = 0, normalized size = 0.00

a + bcsch (c + dxz)
f ” dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(d*x**2+c))/x,x)

[Out] Integral((a + bxcsch(c + d*x**2))/x, x)
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dx

3.7 f a+bcsch(c+dx2)

Optimal. Leaf size=24

x2

csch (c + dxz) ]
-

a
x2 X

bInt [
[Out] -a/x+b*Unintegrable(csch(d*x~2+c)/x"2,x)
Rubi [A] time = 0.02, antiderivative size = 0, normalized size of antiderivative = 0.00,
f rul
number of steps used = 0, number of rules used = 0, integrand size = 0, M =
integrand size
0.000, Rules used = {}

dx

a + besch (c + dxz)
f x?2

Verification is Not applicable to the result.
[In] Int[(a + b*Csch[c + d*xx~2])/x"2,x]
[Out] -(a/x) + bxDefer[Int] [Cschlc + d*x"2]/x"2, x]

Rubi steps

x2 x2 x2

fa + besch (c + dxz) ; f( a  besch (c + dxz)) ;
x=||=+ X

dx

:_E+be
X X

Mathematica [A] time = 11.22, size = 0, normalized size = 0.00

dx

a + besch (c + dxz)
f x2

Verification is Not applicable to the result.

[In] Integrate[(a + b*Cschlc + d*x~2])/x"2,x]
[Out] Integrate[(a + b*Cschlc + d*x~2])/x72, x]
fricas [A] time = 0.43, size = 0, normalized size = 0.00

bcsch (dx2 + c) +a

xz

integral , X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(d*x~2+c))/x"2,x, algorithm="fricas")
[Out] integral((b*csch(d*x™2 + c) + a)/x"2, x)

giac [A] time = 0.00, size = 0, normalized size = 0.00

dx

bcsch (dx2 + c) +a
f x2

Verification of antiderivative is not currently implemented for this CAS.



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

maple [A] time = 0.34, size = 0, normalized size = 0.00

dx

fa+bcsch(dx2+c)

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

[In] int((at+b*csch(d*x"2+c))/x"2,x%)
[Out] int((a+b*csch(d*x~2+c))/x"2,x%)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

2b f xz(e(dx2+c) 1_ e(—dxz—c)) ax - g

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(d*x~2+c))/x"2,x, algorithm="maxima"
[Out] 2*bxintegrate(1/(x"2%(e~(d*x™2 + c) - e~ (-d*x"2 - ¢))), x) - a/x

mupad [A] time = 0.00, size = -1, normalized size = -0.04

b

a+ sinh(d x2+c)
[,

12
Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b/sinh(c + d*x"2))/x"2,x)
[Out] int((a + b/sinh(c + d*x72))/x"2, x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

dx

f a + bcsch (c + dxz)

12
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(d*x**2+c))/x**2,x)

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

52



53

3.8 fx5 (a + besch (c + dxz))z dx

Optimal. Leaf size=196

a2x5 2abLig (-e™*) 2abLig (¢™"*) 2abx?Lip (™)
" B - +
6 d3 d3 dz dz y

2abx?Li, (edx2+c) 2abx* tanh ™ (e”dxz) VL
- +

[Out] -1/2%b"2xx"4/d+1/6%a"2*x~6-2xa*xb*x~4*arctanh (exp(d*x~2+c))/d-1/2%b~2xx"4*co
th(d*x~2+c) /d+b~2*x~2%1n (1-exp (2*xd*x~2+2%c) ) /d~2-2*a*b*x~2*polylog(2,-exp(d
*x"2+c) ) /d"2+2%axb*xx"2*polylog(2,exp (d*x~2+c)) /d"2+1/2xb"2*polylog (2, exp (2%
d*x"2+2%c) ) /d"3+2*a*xb*polylog(3,-exp(d*x~2+c))/d~3-2*a*xb*polylog(3,exp(d*x~
2+c))/d"3

Rubi [A] time = 0.38, antiderivative size = 196, normalized size of antiderivative
= 1.00, number of steps used = 15, number of rules used = 11, integrand size = 18,

number of rules _ ) 611, Rules used = {5437, 4190, 4182, 2531, 2282, 6589, 4184, 3716, 2190,

integrand size

2279, 2391}

2abx?PolyLog (2, —e”dxz) 2abx?PolyLog (2, e”dxz) 2abPolyLog (3, —e”dxz) 2abPolyLog (3, eC+d"2)

2 7 B e *

Antiderivative was successfully verified.
[In] Int[x"5*%(a + b*Cschlc + d*x"2])"2,x]

[Out] -(b72%x74)/(2*d) + (a~2*x76)/6 - (2*axb*x~4xArcTanh[E~(c + d*x~2)])/d - (b~
2*xx~4xCoth[c + d*x~2])/(2xd) + (b™2*xx"2+Logl[l - E~(2x(c + d*x"2))])/d"2 - (
2*xaxbxx~2%PolyLog[2, -E7(c + d*x72)])/d"2 + (2*a*xb*x~2+PolyLog[2, E~(c + d*
x72)])/d72 + (b~2*PolyLog[2, E~(2x(c + d*x72))]1)/(2%xd~3) + (2*axb*PolyLogl[3

, "E7(c + d*x72)])/d"3 - (2*axb*PolyLog[3, E~(c + d*x72)])/d"3

Rule 2190

Int [(CCCF_)~((g_)*x((e_.) + (£_)*(x_))))"(n_)*((c_.) + (d_.)*(x_))"(m_.))/
(@) + (b_)*x((F_)"((g_.)*((e_.) + (£_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x) m*xLog[1l + (bx(F~(gx(e + fx*x)))"n)/al)/(bxfxg*nxLogl[F]), x] - Di
st [(d*m) / (bxfxg*n*Log[F]), Int[(c + d*x)~(m - 1)*Logl[l + (b*x(F~(g*(e + f*x)
))°n)/al, x], x] /; FreeQ[{F, a, b, c, d, e, f, g, n}, x] && IGtQ[m, O]

Rule 2279

Int[Logl(a_) + (b_.)*((F_)~((e_.)*((c_.) + (d_.)*(x_))))"(n_.)], x_Symbol]
:> Dist[1/(d*e*n*Log[F]), Subst[Int[Logla + b*x]/x, x], x, (F~(ex(c + dxx))
)°n]l, x] /; FreeQ[{F, a, b, ¢, d, e, n}, x] & GtQ[a, 0]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]/x, x], x, v], x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)[Lv_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2391
Int[Log[(c_.)*x((d_) + (e_.)*x(x_)"(n_.))]/(x_), x_Symbol] :> -Simp[PolyLogl[2

, —(cxexx"n)]/n, x] /; FreeQl[{c, d, e, n}, x] && EqQ[c*d, 1]

Rule 2531
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Int[Log[l + (e_.)*x((F_)"((c_.)*((a_.) + (b_.)*(x_)))) " (n_)1*x((f_.) + (g_.)
*(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) “m*PolyLog[2, -(ex(F~(cx(a + bxx
)))"n)])/(b*cxn*Log[F]), x] + Dist[(g*m)/(b*c*n*xLog[F]), Int[(f + g*x) " (m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, f
, g, n}y, x] && GtQ[m, 0]

Rule 3716

Int[((c_.) + (@_)*(x_))"(m_.)*tan[(e_.) + Pix(k_.) + (Complex[0, fz ])*(f_
O*x(x_ )], x_Symbol] :> -Simp[(I*(c + d*x)"(m + 1))/(d*(m + 1)), x] + Dist[2
*I, Int[((c + d*xx) m*E~ (2% (-(Ixe) + fxfzxx)))/(E~(2*xIxk*xPi)*(1 + E~ (2% (-(Ix*
e) + f*xfzxx))/E~(2xIxkxPi))), x], x] /; FreeQ[{c, d, e, f, fz}, x] &% Integ
erQ[4*xk] && IGtQ[m, O]

Rule 4182

Int[csc[(e_.) + (Complex[0, fz_])*x(f_.)*(x_)]*((c_.) + (d_)*(x_))"(m_.), x
_Symbol] :> Simp[(-2x(c + d*x) “m*ArcTanh[E~(-(Ixe) + fxfzxx)])/(f*xfz*I), x]
+ (-Dist[(d*m)/(£xfzxI), Int[(c + d*x)"(m - 1)*Logl[l - E~(-(I*e) + fxfz*x)
1, x], x] + Dist[(d*m)/(fxfz*I), Int[(c + d*x)"(m - 1)*xLogl[l + E~(-(I*e) +
fxfzxx)], x1, x1) /; FreeQ[{c, d, e, f, fz}, x] && IGtQ[m, 0]

Rule 4184

Int[cscl(e_.) + (£_)*(x_)]172%x((c_.) + (d_.)*(x_))"(m_.), x_Symbol] :> -Sim
pl((c + d*x) m*xCot[e + fx*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)~(m - 1)*Co
tle + f*xx], x], x] /; FreeQl{c, d, e, £}, x] && GtQ[m, O]

Rule 4190

Int[(cscl(e_.) + (f£_.)*(x_)]1*(b_.) + (a_)) " (n_.)*((c_.) + (d_.)*x(x_))"(m_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (a + b*Cscle + f*x])"n, x],
x] /; FreeQ[{a, b, c, d, e, f, m}, x] &% IGtQ[m, 0] && IGtQ[n, O]

Rule 5437

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

Rule 6589

Int[PolyLogln_, (c_.)*((a_.) + (b_.)*(x_))"(p_.)1/((@_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, cx(a + bxx)7pl/(exp), x] /; FreeQ[{a, b, c, d
, €, n, pt, x] & EqQ[b*xd, axe]

Rubi steps
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2 1
f x° (a + besch (c + dxz)) dx = 5 Subst ( f x%(a + besch(c + dx))? dx, x, xz)

1
=5 Subst ( f (azx2 + 2abx®csch(c + dx) + b2x2csch?(c + dx)) dx, x, xz)

a%x®

1
T+ (ab) Subst ( f x2esch(c + dx) dx, x, x2) + 17 Subst ( f esch?(c

2x6  2abx*tanh”! (e”dxz) b?x* coth (c + dxz) (2ab) Subst ( [xlog

6 d 2d (
P2t 26 2abx*tanh™! (e”dxz) b?x* coth (c + dxz) 2abx?Li, (
= — —+ — — —
2d 6 d 2d d?
P2t 246 2abx* tanh ™ (e”dxz) b%x* coth (c + dxz) b2x* log (1
2d 6 d 2d a
Pyt 2x6  2abxttanht (e”dxz) b%x* coth (c + dxz) v*x*log (1
2d 6 d 2d a
Pyt 2x6  2abxitanht (e"'*dxz) b%x* coth (c + dxz) b*x*log (1
~ 24 T d B 2d - ;

Mathematica [B] time = 6.27, size = 595, normalized size = 3.04

—20%e*d%x® + 2a2d%x® — 12abe**d?x* log (1 - e‘c‘d"z) +12abd*x* log (1 - e‘C‘dxz) +12abe*d*x* log (e‘c‘d5

Antiderivative was successfully verified.

[In] Integrate[x~5*(a + b*Cschlc + d*x~2])72,x]

[Out] -1/12%(12%b~2*%d"2*x~4 + 2*%a~2xd"3*x"6 - 2%a”2*%d"3*E~(2*c)*x~6 + 12xb~2*d*x~
2xLogl[l - E7(-c - d*x72)] - 12xb~2*xd*E~ (2%c)*x"2*Log[l - E"(-c - d*x"2)] +
12xa*xb*xd~2*x"4*Log[1l - E"(-c - d*x"2)] - 12%axb*d™2+E~ (2*xc)*x"4*xLog[l - E7(
—c - d*x72)] + 12xb"2*xd*x"2xLog[l + E7(-c - d*x"2)] - 124b72xd*E” (2%c)*x"2%
Logl[l + E7(-c - d*x72)] - 12*%axb*d~2*x"4xLog[l + E"(-c - d*x"2)] + 12*axbx*d
“2+E7 (2xc)*xx"4*xLog[1l + E7(-c - d*x72)] + 12xb*(-1 + E~(2%c))*(b - 2*a*xd*x"2
)*PolyLog[2, -E~(-c - d*x"2)] + 12%bx(-1 + E~(2%c))*(b + 2*axd*x~2)*PolyLog
[2, E7(-c - d*x72)] + 24xa*xb*PolyLog[3, -E~(-c - d*x72)] - 24*axb*E~(2xc)*P
olyLog[3, -E~(-c - d*x"2)] - 24*axb*PolyLog[3, E~(-c - d*x72)] + 24*a*xb*E~(
2xc)*PolyLog[3, E~(-c - d*x"2)] + 3*b~2*d"2xx"4*Csch[c/2]*Csch[(c + d*x~2)/
2]*Sinh [(d*x~2) /2] - 3xb~2*d"2*E~(2*c)*x"4xCsch[c/2]*Csch[(c + d*x~2)/2]*Si
nh[(d*x~2)/2] - 3%b72xd"2*xx"4*Sech[c/2]*Sech[(c + d*x72)/2]*Sinh[(d*x~2) /2]
+ 3*%b72*%d"2+E” (2xc) *x"4*Sech[c/2] *Sech[(c + d*x72)/2]*Sinh[(d*x~2)/2])/(d"~
3x(-1 + E7(2%c)))

fricas [C] time = 0.50, size = 1031, normalized size = 5.26

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x”~5*(atb*csch(d*x"2+c))”2,x, algorithm="fricas")

[Out] -1/6*(a"2*d"3*x"6 + 6*b"2%c”2 - (a"2*%d"3*x"6 - 6*xb~2*d"2*%x"4 + 6%¥b~2*xc~2)*c
osh(d*x™2 + ¢)72 - 2%(a”"2%d"3*x"6 - 6*xb"2xd"2*%x"4 + 6*%b~2xc”2)*cosh(d*x"2 +
c)*sinh(d*x"2 + c) - (a72*%d"3*x"6 - 6*b7"2*d"2*x"4 + 6%b"2%c”2)*sinh(d*x"2
+ ¢c)72 + 6x(2xaxbxd*x"2 - (2*a*bxd*x"2 + b~2)*cosh(d*x™2 + c)72 - 2*x(2*xaxbx
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d*x"2 + b"2)*cosh(d*x"2 + c)*sinh(d*x"2 + c¢) - (2*a*b*d*x"2 + b~2)*sinh(d*x
"2 + ¢)72 + b"2)*dilog(cosh(d*x"2 + c) + sinh(d*x"2 + c)) - 6*(2xaxb*xd*x~2
- (2*axb*d*x"2 - b72)*cosh(d*x™2 + ¢)72 - 2*(2*a*xbxd*x"2 - b~2)*cosh(d*x"2
+ c)*sinh(d*x"2 + c) - (2*%axb*d*x"2 - b7™2)*sinh(d*x"2 + ¢c)72 - b~2)*dilog(-
cosh(d*x™2 + ¢) - sinh(d*x"2 + c¢)) - 6*(a*b*d™2*x"4 - b~ 2xd*x"2 - (a*b*xd™2x*
X"4 - b72xd*x72)*cosh(d*x"2 + c)”2 - 2x(a*xb*d"2*x"4 - b~2*xd*x”"2)*cosh(d*x"2
+ c)*sinh(d*x"2 + c) - (a*bxd"2*x"4 - b~2xd*x"2)*sinh(d*x~2 + c)~2)*log(co
sh(d*x"2 + ¢) + sinh(d*x"2 + c) + 1) + 6*x(a*xb*xc™2 - b~2%c - (a*b*c™2 - b™2x
c)*cosh(d*x™2 + ¢c)72 - 2x(axbxc™2 - b~2*c)*cosh(d*x"2 + c)*sinh(d*x"2 + c)
- (axb*c™2 - b72%c)*sinh(d*x"2 + c)~2)*log(cosh(d*x"2 + c¢c) + sinh(d*x"2 + ¢
) = 1) + 6x(axbxd™2*x"4 + b72*d*x"2 - axb*c”2 + b72xc - (axb*d"2*x"4 + b72x
d*x~2 - a*b*c”2 + b72*c)*cosh(d*x™2 + c)72 - 2*x(a*xb*d”2*x"4 + b~ 2*xd*x"2 - a
*b*c”2 + b72*c)*cosh(d*x"2 + c)*sinh(d*x”2 + c) - (a*xb*d"2*x"4 + b~ 2*xd*x"2
- axb*c”2 + b~2*c)*sinh(d*x"2 + c)"2)*log(-cosh(d*x"2 + c) - sinh(d*x"2 + ¢
) + 1) + 12+ (a*b*cosh(d*x"2 + ¢)72 + 2*a*b*cosh(d*x"2 + c)*sinh(d*x"2 + c)
+ axbkxsinh(d*x~2 + ¢c)72 - ax*b)*polylog(3, cosh(d*x"2 + c) + sinh(d*x"2 + c)
) — 12*(axb*cosh(d*x"2 + c)~2 + 2*axb*cosh(d*x"2 + c)*sinh(d*x"2 + c) + ax*b
*sinh(d*x"2 + ¢)~2 - axb)*polylog(3, -cosh(d*x"2 + c) - sinh(d*x"2 + c¢)))/(
d"3*cosh(d*x"2 + ¢)~2 + 2%d"3*cosh(d*x”2 + c)*sinh(d*x"2 + c) + d~3*sinh(d*
x"2 + ¢c)”2 - d73)

giac [F] time = 0.00, size = 0, normalized size = 0.00
2
f (b csch (dx2 + c) + a) x° dx
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~5*x(atbxcsch(d*x~2+c))~2,x, algorithm="giac")
[Out] integrate((b*csch(d*x™2 + c) + a)~2*x"5, x)

maple [F] time = 0.43, size = 0, normalized size = 0.00
2
fx5 (a + besch (dx2 + c)) dx
Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"5*(a+b*csch(d*x”2+c))"2,x)
[Out] int(x"5*(a+b*csch(d*x~2+c))~2,x)
maxima [A] time = 0.79, size = 271, normalized size = 1.38

b2, (d2x4 log (e(dx2+c) + 1) +2dx?Li, (—e(dx2+c)) -2 Li3(—e(dx2+c)))ab (d2x4 log (—e(dx2+c

6™* _de(de2+2C) _d_ d3 +

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~5*(atb*csch(d*x™2+c))”2,x, algorithm="maxima")

[Out] 1/6*a”~2%x"6 - b~ 2*x74/(d*e” (2%d*x"2 + 2%c) - d) - (d72*x"4xlog(e~(d*x"2 + ¢
) + 1) + 2xd*x"2xdilog(-e~(d*x"2 + c)) - 2xpolylog(3, -e~(d*x"2 + c)))*axb/

d™3 + (d72xx"4*log(-e”~(d*x"2 + c) + 1) + 2xd*x"2*xdilog(e”(d*x"2 + c)) - 2%p
olylog(3, e~ (d*x"2 + c)))*axb/d"3 + (d*x"2xlog(e”(d*x"2 + c) + 1) + dilog(-

e~ (d*x"2 + ¢)))*b~2/d"3 + (d*x"2xlog(-e~(d*x"2 + c) + 1) + dilog(e~(d*x"2 +
€)))*b72/d"3 - 1/6%(2%axb*d~3*x"6 + 3*%b~2+d"2%x74)/d”"3 + 1/6%(2xaxb*xd”3*x"

6 - 3xb"2xd"2*x74)/d"3

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

2
fx5 (a + é] dx
sinh (d X2 + c)



Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"5*(a + b/sinh(c + d*x~2))72,x)
[Out] int(x"5%(a + b/sinh(c + d*x"2))"2, x)

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

fx5 (a + besch (c + (Jlxz))2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**5%(atb*csch(d*xx**2+c))**2,x)

[Out] Integral (x**5%(a + b*csch(c + d*x**2))**2, x)
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3.9 fx4 (a + besch (c + dxz))z dx

Optimal. Leaf size=21
2
Int (x4 (a + besch (c + dxz)) ,x)

[Out] Unintegrable(x~4*(at+b*csch(d*x~2+c))~2,x%)

Rubi [A] time = 0.03, antiderivative size = 0, normalized size of antiderivative = 0.00,
. . ber of rul

number of steps used = 0, number of rules used = 0, integrand size = 0, e T =

integrand size

0.000, Rules used = {}
fx"‘ (a + besch (c + dxz))z dx

Verification is Not applicable to the result.
[In] Int[x"4*(a + b*Cschl[c + d*x~2])"2,x]
[Out] Defer[Int] [x"4*(a + b*Cschl[c + d*x~2])"2, x]

Rubi steps

fx4 (a + besch (c + dxz))z dx = fx4 (a + besch (c + clxz))2 dx

Mathematica [A] time = 34.71, size = 0, normalized size = 0.00

fx4 (a + besch (c + dxz))z dx

Verification is Not applicable to the result.

[In] Integrate[x™4*(a + bxCsch[c + d*x~2])~2,x]
[Out] Integratel[x"4*(a + b*Cschlc + d*x72])72, x]
time = 0.45, size = 0, normalized size = 0.00

fricas [A]

2
integral (b2x* csch (dx2 + ¢) + 2 abx* csch (dx? + ¢) + a®x*, x
g

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(x~4*(atb*csch(d*x"2+c))”2,x, algorithm="fricas")
[Out] integral(b~2*x"4*csch(d*x™2 + c)72 + 2xa*bxx"4*csch(d*x™2 + c) + a™2*xx74, x

)

giac[A] time = 0.00, size = 0, normalized size = 0.00

f (b csch (alx2 + c) + a)2x4 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4*(atb*csch(d*x~2+c))”2,x, algorithm="giac")

[Out] integrate((b*csch(d*x™2 + c) + a)”2xx"4, x)

maple [A] time = 0.43, size = 0, normalized size = 0.00

fx4 (a + besch (d X%+ c))2 dx
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~4*(a+b*csch(d*x~2+c))~2,x)
[Out] int(x"4*(a+b*csch(d*x~2+c))~2,x)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

dx

1, b2x3 f 4 abdx* - 3 b%x? p f 4 abdx* + 3 b2x?

= a%x° — + x +
5 de(dez+2C) _ d 2 (de(dX2+C) + d) 2 (de(dx2+c) _ d)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4*(atb*csch(d*x™2+c))”2,x, algorithm="maxima")

[Out] 1/5%a”2%x”5 - b72%x73/(d*e” (2xd*x"2 + 2%c) - d) + integrate(1/2*(4d*axb*d*x~
4 - 3xb"2*xx72)/(d*e”(d*x"2 + c) + d), x) + integrate(1/2*(4*xaxb*d*xx~4 + 3*Db
~2%xx72) /(d*e~(d*x"2 + ¢c) - d), x)

mupad [A] time = 0.00, size = -1, normalized size = -0.05

2
fx4 (a+ +] dx
sinh(dx2 +c)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"4*(a + b/sinh(c + d*x"2))7"2,x)
[Out] int(x"4*(a + b/sinh(c + d*x~2))7"2, x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00
2
fx4 (a + besch (c + dxz)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*x4*(a+bxcsch(d*x**2+c))**2,x)

[Out] Integral(x**4*(a + bkcsch(c + d*x*x2))*x2, x)
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3.10 f x° (a + besch (c + dxz))z dx

Optimal. Leaf size=108

a?x* abLiy (—ed"2+c) abLi, (edx2+c) 2abx? tanh ™! (e”dxz) ¥’ log (sinh (c + dxz)) b%x? coth (C + dxz)
A d ¥ 2P ) 24

[Out] 1/4*a”2*x”4-2*axb*x”~2*arctanh(exp(d*x~2+c))/d-1/2xb~2*xx"2*coth(d*x"2+c) /d+1
/2%b~2%1n(sinh (d*x~2+c))/d"2-a*b*polylog(2,-exp(d*x~2+c))/d~2+a*b*polylog(2
,exp(d*x~2+c))/d"2

Rubi [A] time = 0.16, antiderivative size = 108, normalized size of antiderivative
= 1.00, number of steps used = 10, number of rules used = 7, integrand size = 18,

number of ules _ () 389, Rules used = {5437, 4190, 4182, 2279, 2391, 4184, 3475}

integrand size

abPolyLog (2, —e”d"z) abPolyLog (2, e”dxz) a2x* 2abx®tanh™! (e”dxz) b?log (sinh (c + da?)) b2 c
) 2 * 2 . d * 22 )
Antiderivative was successfully verified.

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

[Out] (a”2%x74)/4 - (2*a*b*x~2xArcTanh[E~(c + d*x"2)])/d - (b"2*x"2xCoth[c + d*x~
2])/(2%d) + (b"2%Log[Sinh[c + d*x~2]])/(2*d"2) - (axb*PolyLogl[2, -E~(c + dx*
x72)]1)/d72 + (axb*PolyLogl[2, E~(c + d*x72)])/d"2

Rule 2279

Int[Logl(a_) + (b_.)*((F_)~((e_.)*((c_.) + (d_.)*(x_))))"(n_.)], x_Symbol]
:> Dist[1/(d*exn*Log[F]), Subst[Int[Logla + b*x]/x, x], x, (F~(ex(c + d*x))
)°nl, x] /; FreeQ[{F, a, b, ¢, d, e, n}, x] && GtQ[a, 0]

Rule 2391

Int[Logl(c_.)*x((d_) + (e_.)*(x_)"(n_.))1/(x_), x_Symbol] :> -Simp[PolyLogl[2
, —(cxexx™n)]/n, x] /; FreeQl{c, d, e, n}, x] && EqQl[cxd, 1]

Rule 3475

Int[tan[(c_.) + (d_.)*(x_)], x_Symbol] :> -Simp[Log[RemoveContent[Cos[c + d
*x], x]1/d, x] /; FreeQ[{c, d}, x]

Rule 4182

Int[csc[(e_.) + (Complex[0, fz 1)*(f_.)*(x )]*((c_.) + (d_)*(x_))"(m_.), x
_Symbol] :> Simp[(-2x(c + d*x) “m*¥ArcTanh[E~(-(Ixe) + fxfzxx)])/(f*xfz*xI), x]
+ (-Dist[(d*m)/(fxfz*I), Int[(c + d*x)"(m - 1)*Log[l - E~(-(Ixe) + fxfz*x)
1, x], x] + Dist[(d*m)/(f*xfz*I), Int[(c + d*x)"(m - 1)*xLog[l + E~(-(I*e) +
fxfzxx)], x], x]) /; FreeQl{c, d, e, f, fz}, x] && IGtQ[m, O]

Rule 4184

Int[cscl(e_.) + (£_)*(x)]172x((c_.) + (d_.)*(x_))"(m_.), x_Symbol] :> -Sim
pl((c + d*x) m*xCot[e + f*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)~(m - 1)*Co
tle + f*x], x], x] /; FreeQ[{c, d, e, f}, x] && GtQ[m, O]

Rule 4190

Int[(cscl(e_.) + (f_.)*(x_)]1*(b_.) + (a)) " (n_.)*((c_.) + (d_.)*x(x_))"(m_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (a + b*Cscle + f*x])"n, x],



61
x] /; FreeQ[{a, b, c, d, e, f, m}, x] &% IGtQ[m, 0] && IGtQ[n, O]

Rule 5437

Int[((a_.) + Csch(c_.) + (d_)*x )" (@ )I*(_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + bxCschlc + d*x])
°p, x1, x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]

Rubi steps

1
f x3 (a + besch (c + dxz))z dx = 5 Subst ( f x(a + besch(c + dx))? dx, x, xz)

1
=3 Subst ( f (azx + 2abxcsch(c + dx) + b?xesch?(c + dx)) dx, x, xz)

2.4 1
- % + (ab) Subst ( f xcsch(c + dx) dx, x, x2) + Ebz Subst ( f xesch®(c +

2t 2abx®tanh” (¢*%)  B2x? coth (c +dx?)  (ab)Subst ( [log (1

T4 d 2d d

g2yt 2abx? tanh™" (¢*#*) 124 coth (c + dx?) . 12 log (sinh (c + dx
4 d 2d 2d2

_a?xt 2abx? tanh™! (e”dxz) b?>x? coth (c + dxz) N V?log (sinh (c + dx*
4 d 2d 2d2

Mathematica [B] time = 4.50, size = 260, normalized size = 2.41

-1 -1
sech(c)(Liz(—e_d"z_tanh (tanh(C)))_LiZ(E—dxz—tanh (tanh(c)))+(tanh_1(tanh(c))+dx2)(log(1—e‘ta

2dx2 (a2dx? — 2b2 coth(c)) + 8ab

sech? ()

Warning: Unable to verify antiderivative.

[In] Integrate[x”3*(a + bxCschlc + d*x~2])~2,x]

[Out] (4*b~2%d*x"2+Cothl[c] + 2%d*x"2x(a”2*d*x"2 - 2*%b~2*Coth[c]) - 4xb~2x(d*x~2*C
oth[c] - Log[Sinh[c + d*x72]]) + 8%axb*(2*ArcTanh[Tanh[c]]*ArcTanh[Cosh[c]

+ Sinh[c]*Tanh[(d*x~2)/2]] + (((d*x”2 + ArcTanh[Tanh[c]])*(Log[l - E~(-(d*x

~2) - ArcTanh[Tanh[c]])] - Log[l + E7(-(d*x~2) - ArcTanh[Tanh[c]])]) + Poly
Log[2, -E~(-(d*x"2) - ArcTanh[Tanh[c]])] - PolyLog[2, E~(-(d*x72) - ArcTanh
[Tanh[c]])])*Sech[c])/Sqrt[Sech[c]~2]) + 2xb~2xdxx"2xCsch[c/2]*Csch[(c + dx
x72)/2]*Sinh [(d*x~2) /2] - 2%b~2xd*x"2*Sech[c/2]*Sech[(c + d*x~2)/2]*Sinh[(d
*x72)/2])/(8%d"2)

fricas [B] time = 0.43, size = 683, normalized size = 6.32

a?d%x* — 4b%c - (a2d2x4 —4b%dx% -4 bzc) cosh (dx2 + c)2 -2 (a2d2x4 —4b%dx% -4 bzc) cosh (dx2 + c) sin

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*(atb*csch(d*x"2+c))~2,x, algorithm="fricas")

[Out] -1/4%(a"2*d"2*x"4 - 4xb~2%c - (2~ 2%xd"2*x"4 - 4xb~2*d*x"2 - 4xb~2%c)*cosh(d*
X2 4+ ¢c)72 - 2%x(a”2%xd"2*%x"4 - 4xb72*d*x"2 - 4*b"2%c)*cosh(d*x"2 + c)*sinh(d
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*x72 + ¢) - (a72xd"2*x"4 - 4*xb72*d*x"2 - 4*b”2%c)*sinh(d*x"2 + c)”2 - 4x(ax
b*cosh(d*x"2 + ¢)~2 + 2*axb*cosh(d*x"2 + c)*sinh(d*x"2 + c) + axbxsinh(d*x"
2 + c)72 - a*b)*dilog(cosh(d*x™2 + c) + sinh(d*x"2 + c)) + 4x(axb*cosh(d*x™
2 + c)72 + 2%axbxcosh(d*x~2 + c)*sinh(d*x"2 + c) + axb*sinh(d*x~2 + c)~2 -
a*b)*dilog(-cosh(d*x™2 + c) - sinh(d*x"2 + c)) - 2x(2%a*bxd*x”2 - (2%axb*d*
X"2 = b72)*xcosh(d*x"2 + ¢)72 - 2*x(2*xaxbxd*x~2 - b~2)*cosh(d*x"2 + c)*sinh(d
*x"2 + ¢) - (2%axb*d*x”2 - b"2)*sinh(d*x"2 + ¢)72 - b~2)*log(cosh(d*x"2 + ¢
) + sinh(d*x"2 + c) + 1) - 2x(2*axb*c - (2*a*b*c - b~2)*xcosh(d*x™2 + ¢c)~2 -
2% (2xaxb*c - b~2)*cosh(d*x~2 + c)*sinh(d*x"2 + c) - (2*a*b*c - b~2)*sinh(d
*x"2 + ¢)72 - b"2)*log(cosh(d*x"2 + c¢) + sinh(d*x"2 + c) - 1) + 4*x(axbxd*x”
2 + axb*c - (axbxd*x”2 + axb*xc)*cosh(d*x"2 + c)~2 - 2x(a*b*d*x~2 + a*b*c)*c
osh(d*x”2 + c)*sinh(d*x~2 + c) - (a*bxd*x”2 + ax*b*c)*sinh(d*x"2 + c)~2)*log
(-cosh(d*x"2 + ¢) - sinh(d*x"2 + c) + 1))/(d"2*cosh(d*x"2 + ¢c)~2 + 2*d~2*co
sh(d*x™2 + c)*sinh(d*x"2 + c) + d"2*sinh(d*x"2 + ¢)72 - 4d72)

giac [F] time = 0.00, size = 0, normalized size = 0.00
2
f(b csch (clx2 + c) + a) x3 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*(atb*csch(d*x~2+c))~2,x, algorithm="giac")
[Out] integrate((bxcsch(d*x”2 + c) + a)~2*x"3, x)

maple [F] time = 0.46, size = 0, normalized size = 0.00
2
fx?’ (a +besch (dxz + c)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*(at+b*csch(d*x~2+c))"2,x)
[Out] int(x"3*(at+b*csch(d*x~2+c))~2,x)
maxima [F] time = 0.00, size = 0, normalized size = 0.00
2 2
2a+2¢)  lo ((e(dx +) 4 1)6(_C)) lo ((e(dx +) 1)8(_C))
1, 1| 222452 log log

1" 2220 _ 4 42 72

3
b2+4 ab f i+
2 (e(dx +c) + 1)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*(atb*csch(d*x~2+c))~2,x, algorithm="maxima"

[Out] 1/4*a”2xx~4 - 1/2x(2*x"2xe”(2xd*x"2 + 2xc)/(d*e” (2xd*x~2 + 2*c) - d) - log(
(e”(d*x72 + ¢c) + D*e”(-c))/d"2 - log((e”(d*x"2 + c) - 1)*e"(-c))/d"2)*b"2

+ 4xaxbx(integrate(1/2*x~3/(e~(d*x"2 + ¢c) + 1), x) + integrate(1/2*x73/(e"(

d*x"2 + c) - 1), x))

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

2
fx3 (a+ A] dx
sinh(dx2 +c)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] int(x"3*(a + b/sinh(c + d*x"2))"2, x)



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

fx3 (a + besch (c + dxz))z dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**3*(atb*csch(d*xx**2+c))**2,x)

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

63



64

3.11 f x? (a + besch (c + dxz))z dx

Optimal. Leaf size=21
2
Int (x2 (a + besch (c + dxz)) ,x)

[Out] Unintegrable(x~2*(at+b*csch(d*x~2+c))~2,x)

Rubi [A] time = 0.03, antiderivative size = 0, normalized size of antiderivative = 0.00,
. . ber of rul

number of steps used = 0, number of rules used = 0, integrand size = 0, e T =

integrand size

0.000, Rules used = {}
fxz (a + besch (c + dxz))z dx

Verification is Not applicable to the result.
[In] Int[x"2*(a + b*Cschl[c + d*x~2])"2,x]
[Out] Defer[Int] [x"2*(a + b*Cschl[c + d*x~2])"2, x]

Rubi steps

fxz (a + besch (c + dxz))z dx = fxz (a + besch (c + clxz))2 dx

Mathematica [A] time = 31.40, size = 0, normalized size = 0.00

fxz (a + besch (c + dxz))z dx

Verification is Not applicable to the result.

[In] Integrate[x™2*(a + bxCsch[c + d*x~2])~2,x]
[Out] Integratel[x~2*(a + b*Cschlc + d*x72])72, x]
time = 0.40, size = 0, normalized size = 0.00

fricas [A]

2
integral (b2x2 csch (dx2 + ¢) + 2 abx? csch (dx? + ¢) + a®x2, x
g

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(x~2*(atb*csch(d*x™2+c))”2,x, algorithm="fricas")
[Out] integral(b~2*x"2*csch(d*x™2 + c)72 + 2xa*bxx"2*%csch(d*x™2 + c) + a™2*x"2, x

)

giac[A] time = 0.00, size = 0, normalized size = 0.00

f (b csch (alx2 + c) + a)2x2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*(atb*csch(d*x”~2+c))~2,x, algorithm="giac")

[Out] integrate((b*csch(d*x™2 + c) + a)~2*xx"2, x)

maple [A] time = 0.40, size = 0, normalized size = 0.00

fxz (a + besch (d X%+ c))2 dx
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Verification of antiderivative is not currently implemented for this CAS.

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

[Out] int(x"2*(a+b*csch(d*x~2+c)) " 2,x)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

1, b2x 4 abdx? — b? 4 abdx? + b?
— a%x3 f > dx + f - dx
2 (de(dx +) 4 d) 2 (de(dx +) _ d)

3 X de(de2+20) _ d +

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*(atb*csch(d*x"2+c))”2,x, algorithm="maxima")

[Out] 1/3%a”2%x”3 - b~ 2*x/(d*e” (2*%d*x~2 + 2%c) - d) + integrate(1/2x*(4*axb*xd*x~2
- b72)/(d*e”(d*x"2 + c) + d), x) + integrate(1/2*(4*xaxb*d*x~2 + b~2)/(d*e”(

d*x"2 + ¢c) - 4d), x)

mupad [A] time = 0.00, size = -1, normalized size = -0.05

2
b
f la+ ——F—| dx
sinh (d x% + c)
Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*(a + b/sinh(c + d*x"2))72,x%)
[Out] int(x"2*(a + b/sinh(c + d*x"2))"2, x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

fxz (a + besch (c + dxz))z dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral (x**2*(a + b*csch(c + d*x**2))**2, x)
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3.12 fx (a + besch (c + dxz))2 dx

Optimal. Leaf size=45

a2x? abtanh™ (cosh(c+dx?))  b?coth (c + dx?)

2 d 2d

[Out] 1/2*%a"2xx~2-axb*arctanh(cosh(d*x~2+c))/d-1/2*b"2xcoth(d*x~2+c)/d

Rubi [A] time = 0.06, antiderivative size = 45, normalized size of antiderivative
= 1.00, number of steps used = 5, number of rules used = 5, integrand size = 16,

number of rules _ ) 312, Rules used = {5437, 3773, 3770, 3767, 8}

integrand size

2x2 abtanh™ (cosh (c + dxz)) b2 coth (c + dxz)

2 d 2d

Antiderivative was successfully verified.
[In] Int[x*(a + b*Cschl[c + d*x"2])"2,x]

[Out] (a"2*x"2)/2 - (axbxArcTanh[Cosh[c + d*x"2]]1)/d - (b~2*Coth[c + d*x~2])/(2xd
)

Rule 8
Int[a_, x_Symbol] :> Simpla*x, x] /; FreeQla, x]

Rule 3767

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

Rule 3770

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

Rule 3773

Int[(cscl(c_.) + (d_D)*(x_)]*(b_.) + (a_))"2, x_Symbol] :> Simp[a~2*x, x] +
(Dist[2*a*b, Int[Csclc + d*x], x], x] + Dist[b~2, Int[Csclc + d*x]~2, x],
x]) /; FreeQ[{a, b, c, d}, xI]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_.)*(x_)"(m_)1*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + bxCschlc + d*x])
“p, x1, x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]

Rubi steps
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1
fx (a + besch (c + dxz))z dx = 5 Subst (f(a + besch(c + dx))? dx, x, xz)

2.2 :
- % + (ab) Subst ( f esch(c + dx) dx, x, xz) + Ebz Subst ( f csch?(c + dx)

2y2  abtanh™ (cosh (c + dxz)) (ibz) Subst ( f 1dx, x,—i coth (c + dx?

2 d 2d
a2x? abtanh™ (cosh (c+dx?))  b?coth (c + dx?)
T2 d ) 24

Mathematica [A] time = 0.28, size = 69, normalized size = 1.53

—2a (ac + adx? + 2blog (tanh (% (c + dxz)))) + b? tanh (% (c + dxz)) + b? coth (% (c + dxz))
B 4d

Antiderivative was successfully verified.

[In] Integrate[x*(a + b*Cschl[c + d*x~2])72,x]

[Out] -1/4%(b~2*%Coth[(c + d*x72)/2] - 2*ax(axc + a*xd*x”2 + 2xb*Log[Tanh[(c + d*x~
2)/2]11) + b~2+Tanh[(c + d*x~2)/2])/d

fricas [B] time = 0.50, size = 271, normalized size = 6.02

a%dx? cosh (dx2 + c)2 + 2 a%dx? cosh (dx2 + c) sinh (dx2 + c) + a%dx? sinh (dx2 + c)z —a%dx? -201% -2 (ab<

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/2*(a”2xd*x"2*xcosh(d*x"2 + c)~2 + 2*a~2xd*x"2*cosh(d*x"2 + c)*sinh(d*x~2 +
c) + a”2*d*x"2*sinh(d*x"2 + ¢)72 - a"2*xd*x"2 - 2*b~2 - 2% (axb*cosh(d*x"2 +
c)"2 + 2%axbk*cosh(d*x”2 + c)*sinh(d*x"2 + c) + a*bxsinh(d*x™2 + c)”2 - a*b
)*log(cosh(d*x”2 + c¢) + sinh(d*x"2 + c) + 1) + 2*(a*bxcosh(d*x™2 + ¢c)72 + 2
xaxbxcosh(d*x™2 + c)*sinh(d*x~2 + c) + axb*sinh(d*x”2 + c)~2 - axb)*log(cos
h(d*x"2 + ¢) + sinh(d*x"2 + ¢) - 1))/(d*cosh(d*x"2 + ¢c)~2 + 2*d*cosh(d*x"2
+ ¢c)*sinh(d*x"2 + ¢) + d*sinh(d*x"2 + ¢c)”2 - d)

giac [A] time = 0.14, size = 75, normalized size = 1.67
(dx2 N c)az ablog (e(dx2+c) + 1) ablog (le(dx2+c) - 1|) b2

2d d i d ) d(e(de2+2c) _1)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/2%(d*x"2 + c)*a”2/d - axbxlog(e”(d*x"2 + c) + 1)/d + axbxlog(abs(e”(d*x"2
+c) - 1))/d - b72/(d*x(e” (2%d*x"2 + 2%c) - 1))

maple [A] time = 0.31, size = 44, normalized size = 0.98

a? (d X%+ c) — 4ab arctanh (ed "2”) — b2 coth (d X%+ c)
2d
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*(a+b*csch(d*x~2+c))~2,x)
[Out] 1/2/dx(a”2*(d*x~2+c)-4*a*xb*arctanh(exp(d*x~2+c))-b"2*xcoth(d*x~2+c))

maxima [A] time = 0.38, size = 49, normalized size = 1.09

1, ablog (tanh (% dx? + % c)) 2
—a’x? + + .
2 d d(e(—de —2c) _ 1)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*(a+b*csch(d*x~2+c))~2,x, algorithm="maxima")
[Out] 1/2*%a"2%x"2 + axb*log(tanh(1/2*d*x~2 + 1/2%c))/d + b~2/(d*(e” (-2*d*x"2 - 2%
c) - 1))

mupad [B] time = 1.62, size = 81, normalized size = 1.80
abed ™ e V-2 2710
22 b2 2atan (T) b

2 d (ezdx2+ZC _1) \/__dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*(a + b/sinh(c + d*x72))72,x)

[Out] (a"2%x72)/2 - b~2/(d*(exp(2*c + 2*d*x"2) - 1)) - (2xatan((axbxexp(d*x~2)*ex
p(c)*(-d"2)7(1/2))/(d*(a"2%b~2) " (1/2)))*(a"2%b~2) " (1/2)) /(-d"2) " (1/2)

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

fx (a + besch (c + dxz))z dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral(x*(a + b*csch(c + dxx*x2))**2, x)
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213 f(a+bcsch£c+dx2))2

Optimal. Leaf size=21

dx

(a + besch (c + dxz))z

X

, X

Int

[Out] Unintegrable((atb*csch(d*x™2+c)) 2/x,x)

Rubi [A] time = 0.02, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

number of steps used = 0, number of rules used = 0, integrand size = 0, - — =
integrand size

0.000, Rules used = {}

dx

X

[ (a + besch (c +dx2))”

Verification is Not applicable to the result.
[In] Int[(a + b*Cschlc + d*x~2])"2/x,x]
[Out] Defer[Int][(a + b*Cschlc + d*x~2])"2/x, x]

Rubi steps

(a + besch (c + dxz))z
X

dx

f (a + besch (c + dxz))2 e f

X

Mathematica [A] time = 66.90, size = 0, normalized size = 0.00

dx

f (a + besch (c + dxz))z

X

Verification is Not applicable to the result.

[In] Integrate[(a + b*Cschlc + d*x~2])~2/x,x]
[Out] Integratel[(a + b*Csch[c + d*x72])72/x, x]

fricas [A] time = 0.42, size = 0, normalized size = 0.00

b? csch (dx2 + c)2 +2abcsch (clx2 + c) + a®

integral ,X
& X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(d*x"2+c))”~2/x,x, algorithm="fricas")

[Out] integral((b~2*csch(d*x”2 + c)~2 + 2*%a*bkxcsch(d*x™2 + ¢c) + a”2)/x, x)

giac[A] time = 0.00, size = 0, normalized size = 0.00

dx

[ (besch (dx? +¢) +a)°

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

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

maple [A] time = 0.44, size = 0, normalized size = 0.00

dx

X

f (a + besch (dx2 + c))2

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] int((a+b*csch(d*x~2+c))~2/x,x)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

2 og () b2 . f 2 abdx? + b? . f 2 abdx? — b? i
a®log(x) — X
& dxze(2 dx’+2c) _ dx? dx3e(dx2+c) + dx3 dx3e(dx2+c) —dx3

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] a™2*log(x) - b~2/(d*x"2%e” (2xd*x”"2 + 2xc) - d*x~2) + integrate((2*a*xb*xd*x~2
+ b72)/(d*x"3%e” (d*x"2 + c) + d*x"3), x) + integrate((2*xaxb*xd*x"2 - b~2)/(

dxx~3*%e” (d*x"2 + ¢c) - d*x"3), x)

mupad [A] time = 0.00, size = -1, normalized size = -0.05

dx

f(wm)z

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

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

sympy [A] time = 0.00, size = 0, normalized size = 0.00

dx

[ (a +besch (¢ + dx2))’

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

[In] integrate((atb*csch(d*x**2+c))**2/x,%)

[Out] Integral((a + bxcsch(c + d*x**2))**x2/x, x)
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3.14 f (a+bcscl;(zc+dx2))2 o

Optimal. Leaf size=21

(a + besch (c + dxz))z

X
X2 !

Int

[Out] Unintegrable((atb*csch(d*x™2+c))~2/x72,x%)

Rubi [A] time = 0.03, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

number of steps used = 0, number of rules used = 0, integrand size = 0, - — =
integrand size

0.000, Rules used = {}

dx

x2

[ (a + besch (c +dx2))”

Verification is Not applicable to the result.
[In] Int[(a + b*Cschlc + d*x~2])"2/x"2,x]
[Out] Defer[Int][(a + b*Cschl[c + d*x~2])"2/x"2, x]

Rubi steps

(a + besch (c + dxz))z

x2

dx

f (a + besch (c + dxz))2 e f

2
time = 43.91, size = 0, normalized size = 0.00

Mathematica [A]

dx

f (a + besch (c + dxz))z

x2

Verification is Not applicable to the result.

[In] Integrate[(a + bxCschlc + d*x~2])72/x72,x]
[Out] Integratel[(a + b*Cschlc + d*x72])72/x72, x]

fricas [A] time = 0.41, size = 0, normalized size = 0.00

b? csch (dx2 + c)2 +2abcsch (clx2 + c) + a®

integral =z , X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(d*x~2+c))~2/x72,x, algorithm="fricas")

[Out] integral((b~2*csch(d*x”2 + c)~2 + 2*%a*xbkxcsch(d*x™2 + c) + a”2)/x72, x)

giac[A] time = 0.00, size = 0, normalized size = 0.00

dx

[ (besch (dx? +¢) +a)°

12
Verification of antiderivative is not currently implemented for this CAS.

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

maple [A] time = 0.46, size = 0, normalized size = 0.00

dx

f (a + besch (dx2 + c))2

12
Verification of antiderivative is not currently implemented for this CAS.

[In] int((at+b*csch(d*x"2+c))~2/x"2,x)

[Out] int((at+b*csch(d*x™2+c))~2/x72,x%)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

4 abdx? — 3 b?

4 a? 4 abdx? + 3 b?
- > -—+ f > dx + f 5 dx
dx3e28420) _ g3 x 2 (dx4e(dx +) 4 dx4) 2 (dx4e(dx +e) _ dx4)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(d*x~2+c))~2/x"2,x, algorithm="maxima"

[Out] -b72/(d*x"3%e” (2*%d*x"2 + 2%c) - d*x"3) - a"2/x + integrate(1/2*(4*xa*xb*xd*x~2
+ 3%b72)/(d*x"4*%e” (d*x"2 + c) + d*x74), x) + integrate(1/2*x(4xa*xbxd*x"2 -

3xb~2) /(d*xx"4*e” (d*x"2 + c) — d*x"4), x)

mupad [A] time = 0.00, size = -1, normalized size = -0.05

dx

I(Hmf

x2
Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b/sinh(c + d*x"2))"2/x72,%)
[Out] int((a + b/sinh(c + d*x72))"2/x"2, x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

dx

f (a +besch (¢ + dx2))’

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

[In] integrate((atb*csch(d*x**2+c))**2/x**2,x)

[Out] Integral((a + bkxcsch(c + d*x*x2))*x2/x*x2, x)
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3.15 f xcsch’ (a + bxz) dx

Optimal. Leaf size=90

5tanh ™ (cosh (a + bxz)) coth (a + bxz) csch’ (a + bxz) 5 coth (a + bxz) csch® (a + bxz) 5 coth (a + bx?
320 B 120 " 48D ) 3

[Out] 5/32*arctanh(cosh(b*x~2+a))/b-5/32*xcoth(b*x~2+a)*csch(b*xx~2+a) /b+5/48*coth(
b*x"2+a)*csch(b*xx~2+a) ~3/b-1/12*xcoth(b*x~2+a) *csch(b*x~2+a) ~5/b

Rubi [A] time = 0.11, antiderivative size = 90, normalized size of antiderivative
= 1.00, number of steps used = 5, number of rules used = 3, integrand size = 12,

DUMBCL O WSS — 0,250, Rules used = {5437, 3768, 3770}

integrand size

5tanh ™ (cosh (a + bxz)) coth (a + bxz) csch’ (a + bxz) 5 coth (a + bxz) csch® (a + bxz) 5 coth (a + bx?
32b B 120 i 48D B 3

Antiderivative was successfully verified.
[In] Int[x*Cschla + b*x~2]"7,x]

[Out] (5*ArcTanh[Cosh[a + bxx"2]])/(32%b) - (5*%Cothl[a + b*x"2]*Cschl[a + b*xx"2])/(
32xb) + (5xCoth[a + b*x"2]*Cschla + b*x~2]"3)/(48%b) - (Coth[a + b*x~2]*Csc
h[a + b*x~2]75)/(12%b)

Rule 3768

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

Rule 3770

Int[cscl(c_.) + (d_.)*(x_)], x_Symbol] :> -Simp[ArcTanh[Cos[c + d*x]1/d, x]
/; FreeQ[{c, d}, x]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*x )" (@ )I*(M_.))"(p_)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Csch[c + d*x])
“p, xJ, x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]

Rubi steps

1
f xcsch’ (a + bxz) dx = > Subst ( f csch’(a + bx) dx, x, xz)

coth (a + bxz) csch’ (a + bxz) 5 5
= - — — Subst ( f csch’(a + bx) dx, x, x2)

12b 12
5 coth (a + bxz) csch® (a + bxz) coth (a + bxz) csch® (a + bxz) 5
- 480 B 120 ¥ 7 Subst (f ‘
5 coth (a + bxz) csch (a + bxz) 5 coth (a + bxz) csch® (a + bxz) coth (a + bx
- 320 " 48D )
5tanh ! (cosh (a + bxz)) 5 coth (a + bxz) csch (a + bxz) 5 coth (a + bxz) csc

320 320 * 18D
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Mathematica [A] time = 0.09, size = 147, normalized size = 1.63

csch® (% (a + bxz)) csch* (% (a + bxz))_Scsch2 (% (a + bxz)) sech® (% (a + bxz)) sech* (% (a + bxz)) 5s

768b " 128b 128b 768b 128b

Antiderivative was successfully verified.

[In] Integrate[x*Cschla + b*x~2]77,x]

[Out] (-5*Cschl[(a + b*x72)/2]72)/(128xb) + Csch[(a + b*x"2)/2]74/(128*b) - Cschl[(
a + bxx~2)/2]76/(768*b) - (5xLog[Tanh[(a + b*x72)/2]1])/(32%b) - (5*Sech[(a

+ bxx72)/2]72)/(128*b) - Sech[(a + b*x72)/2]74/(128%b) - Sech[(a + b*x~2)/2

176/ (768%b)

fricas [B] time = 0.58, size = 2590, normalized size = 28.78

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*csch(b*x"2+a)”~7,x, algorithm="fricas")

[Out] -1/96*%(30*cosh(b*x~2 + a)~11 + 330*cosh(b*x~2 + a)#*sinh(b*x"2 + a)~10 + 30%
sinh(b*x"2 + a)~11 + 10*x(165%cosh(b*x"2 + a)”2 - 17)*sinh(b*x"2 + a)”9 - 17
O*cosh(b*x"2 + a)~9 + 90*(55*cosh(b*x~2 + a)~3 - 17*cosh(b*x™2 + a))*sinh(b
*x"2 + a)”8 + 36x(275*cosh(b*x"2 + a)~4 - 170*cosh(b*x”2 + a)~2 + 11)*sinh(
b*x"2 + a)”~7 + 396*cosh(b*x”2 + a)~7 + 84x(165*cosh(b*x”™2 + a)~5 - 170%*cosh
(b*x72 + a)~3 + 33*cosh(b*x"2 + a))*sinh(b*x"2 + a)~6 + 36*x(385*cosh(b*x”2
+ a)”6 - 595*cosh(b*x”2 + a)~4 + 231*cosh(b*x”2 + a)~2 + 11)*sinh(b*x"2 + a
)75 + 396*cosh(b*x™2 + a)~5 + 180%(55%cosh(b*x~2 + a)~7 - 119*cosh(b*x~2 +
a)~5 + 77*xcosh(b*x™2 + a)~3 + 11*cosh(b*x”™2 + a))*sinh(b*x~2 + a)”4 + 10*x(4
95*cosh(b*x™2 + a)~8 - 1428*cosh(b*x”2 + a)”~6 + 1386*cosh(b*x™2 + a)~4 + 39
6*xcosh(b*x™2 + a)”2 - 17)*sinh(b*x"2 + a)~3 - 170*cosh(b*x~2 + a)~3 + 6*x(27
5%cosh(b*x”2 + a)”9 - 1020*cosh(b*x"2 + a)~7 + 1386*cosh(b*x”2 + a)~5 + 660
*cosh(b*x™2 + a)~3 - 85*cosh(b*x"2 + a))*sinh(b*x"2 + a)~2 - 15*(cosh(b*x~2
+ a)~12 + 12*cosh(b*x™2 + a)*sinh(b*x"2 + a)~11 + sinh(b*x™2 + a)~12 + 6%*(
11*cosh(b*x"2 + a)”2 - 1)*sinh(b*x"2 + a)~10 - 6*cosh(b*x™2 + a)~10 + 20*(1
1*cosh(b*x~2 + a)~3 - 3*cosh(b*x"2 + a))*sinh(b*x"2 + a)~9 + 15%(33*cosh(b*
X"2 + a)~4 - 18*cosh(b*x"2 + a)”2 + 1)*sinh(b*x"2 + a)~8 + 15*cosh(b*x"2 +
a)”8 + 24x*(33*cosh(b*x”2 + a)~5 - 30*cosh(b*x"2 + a)~3 + 5*cosh(b*x"2 + a))
*sinh(b*x”2 + a)~7 + 4*x(231*cosh(b*x"2 + a)~6 - 315%cosh(b*x”2 + a)~4 + 105
*cosh(b*x™2 + a)”2 - 5)*sinh(b*x"2 + a)~6 - 20*cosh(b*x™2 + a)~6 + 24x%(33*c
osh(b*x™2 + a)~7 - 63*xcosh(b*x”2 + a)”5 + 35*cosh(b*x~2 + a)~3 - 5*cosh(b*x
~2 + a))*sinh(b*x"2 + a)~5 + 15%(33*cosh(b*x"2 + a)~8 - 84*cosh(b*x"2 + a)~
6 + 70*cosh(b*x"2 + a)~4 - 20*cosh(b*x”™2 + a)~2 + 1)*sinh(b*x"2 + a)”"4 + 15
*cosh(b*x™2 + a)”™4 + 20*x(11*cosh(b*x™2 + a)~9 - 36%*cosh(b*x”2 + a)~7 + 42x*c
osh(b*x™2 + a)”5 - 20*cosh(b*x~2 + a)~3 + 3*cosh(b*x"2 + a))*sinh(b*x"2 + a
)73 + 6%(11*cosh(b*x™2 + a)~10 - 45*cosh(b*x”2 + a)~8 + 70xcosh(b*x"2 + a)~
6 - 50*cosh(b*x”2 + a)~4 + 15*cosh(b*x™2 + a)~2 - 1)*sinh(b*x"2 + a)~2 - 6%
cosh(b*x™2 + a)”2 + 12*x(cosh(b*x"2 + a)~11 - 5*cosh(b*x"2 + a)~9 + 10*cosh(
b*x~2 + a)~7 - 10*cosh(b*x™2 + a)~5 + 5*xcosh(b*x"2 + a)~3 - cosh(b*x"2 + a)
)*sinh(b*x72 + a) + 1)*log(cosh(b*x~2 + a) + sinh(b*x”2 + a) + 1) + 15%(cos
h(b*x"2 + a)~12 + 12*cosh(b*x”2 + a)*sinh(b*x~2 + a)~11 + sinh(b*x"2 + a)~1
2 + 6*%(11*cosh(b*x"2 + a)~2 - 1)*sinh(b*x"2 + a)~10 - 6*cosh(b*x”2 + a)~10
+ 20*(11*cosh(b*x"2 + a)~3 - 3*cosh(b*x"2 + a))*sinh(b*x"2 + a)”9 + 15%(33%
cosh(b*x"2 + a)”4 - 18*cosh(b*x"2 + a)”2 + 1)*sinh(b*x"2 + a)~8 + 15*cosh(b
*x72 + a)”8 + 24*(33*cosh(b*x”2 + a)~5 - 30*cosh(b*x"2 + a)~3 + 5*xcosh(b*x~
2 + a))*sinh(b*x"2 + a)~7 + 4%x(231*cosh(b*x"2 + a)~6 - 315*cosh(b*x™2 + a)~
4 + 105*cosh(b*x”2 + a)”2 - 5)*sinh(b*x~2 + a)”6 - 20*cosh(b*x"2 + a)~6 + 2
4% (33*xcosh(b*x”2 + a)”7 - 63*cosh(b*x”2 + a)~5 + 35*cosh(b*x"2 + a)~3 - 5%c
osh(b*x"2 + a))*sinh(b*x"2 + a)~5 + 15%(33*cosh(b*x~2 + a)~8 - 84*cosh(b*x~
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2 + a)”6 + 70*xcosh(b*x"2 + a)~4 - 20*cosh(b*x"2 + a)~2 + 1)*sinh(b*x"2 + a)
~4 + 15%cosh(b*x”2 + a)~4 + 20*(11*cosh(b*x"2 + a)~9 - 36*cosh(b*x"2 + a)~7
+ 42%cosh(b*x"2 + a)~5 - 20*cosh(b*x”2 + a)~3 + 3*cosh(b*x”2 + a))x*sinh(bx*
Xx"2 + a)~3 + 6%(11*cosh(b*x”™2 + a)~10 - 45%cosh(b*x”2 + a)~8 + 70xcosh(b*x~
2 + a)”6 - 50*cosh(b*x"2 + a)~4 + 15*cosh(b*x™2 + a)~2 - 1)*sinh(b*x"2 + a)
"2 - 6*cosh(b*x”2 + a)~2 + 12+(cosh(b*x"2 + a)~11 - 5%cosh(b*x”2 + a)”9 + 1
O*cosh(b*x"2 + a)”~7 - 10*cosh(b*x"2 + a)~5 + 5*cosh(b*x"2 + a)~3 - cosh(b*x
~2 + a))*sinh(b*x72 + a) + 1)*log(cosh(b*x”2 + a) + sinh(b*x™2 + a) - 1) +
6% (55*%cosh(b*x™2 + a)~10 - 255%cosh(b*x”2 + a)~8 + 462*cosh(b*x”2 + a)~6 +
330*cosh(b*x"2 + a)~4 - 85*cosh(b*x”2 + a)~2 + 5)*sinh(b*x”2 + a) + 30*cosh
(b*x~2 + a))/(b*cosh(b*x"2 + a)~12 + 12*b*cosh(b*x"2 + a)*sinh(b*x~2 + a)~1
1 + bxsinh(b*x"2 + a)~12 - 6*xb*cosh(b*x~2 + a)~10 + 6*x(11*b*cosh(b*x~2 + a)
“2 - b)*sinh(b*x"2 + a)~10 + 20*(11*b*cosh(b*x"2 + a)~3 - 3*b*cosh(b*x~2 +
a))*sinh(b*x~2 + a)~9 + 15xb*cosh(b*x~2 + a)~8 + 15x(33*b*cosh(b*x"2 + a)~4
- 18*b*cosh(b*x"2 + a)~2 + b)*sinh(b*x"2 + a)~8 + 24*(33*b*cosh(b*x~2 + a)
~5 - 30*b*cosh(b*x"2 + a)~3 + 5*b*cosh(b*x™2 + a))*sinh(b*x"2 + a)~7 - 20*b
*cosh(b*x™2 + a)”6 + 4x(231*b*cosh(b*x”2 + a)~6 — 315xb*cosh(b*x"2 + a)~4 +
105%b*cosh(b*x™2 + a)~2 - 5*b)*sinh(b*x"2 + a)~6 + 24%(33*b*cosh(b*x~2 + a
)~7 - 63*bxcosh(b*x”2 + a)~5 + 35%b*cosh(b*x”2 + a)~3 - b*b*cosh(b*x"2 + a)
)*sinh(b*x~2 + a)~5 + 15xb*cosh(b*x~2 + a)~4 + 15x(33*b*cosh(b*x"2 + a)~8 -
84*b*cosh(b*x"2 + a)~6 + 70*b*cosh(b*x"2 + a)~4 - 20%b*cosh(b*x"2 + a)~2 +
b)*sinh(b*x~2 + a)~4 + 20*(11xb*xcosh(b*x~2 + a)”9 - 36*b*cosh(b*x"2 + a)~7
+ 42*b*cosh(b*x"2 + a)~5 - 20*b*cosh(b*x"2 + a)~3 + 3*b*cosh(b*x™2 + a))*s
inh(b*x"2 + a)~3 - 6%b*xcosh(b*x"2 + a)~2 + 6*(11xb*cosh(b*x~2 + a)~10 - 45x%
b*cosh(b*x~2 + a)~8 + 70*b*cosh(b*x~2 + a)~6 - 50*b*cosh(b*x"2 + a)~4 + 15%
b*cosh(b*x~2 + a)~2 - b)*sinh(b*x"2 + a)~2 + 12*(b*cosh(b*x"2 + a)~11 - 5%*b
*cosh(b*x™2 + a)”9 + 10xb*cosh(b*x”2 + a)”7 — 10xb*xcosh(b*x"2 + a)~5 + bxbx
cosh(b*x”2 + a)”3 - b*cosh(b*x"2 + a))*sinh(b*x"2 + a) + b)

giac [A] time = 0.13, size = 158, normalized size = 1.76

5 log (e(b"2+“) 1 ol 0%0) +2) 5 log (e(bx2+”) 1 ol 0%0) —2) 15 (e(b"z*“) +e(‘b"2‘“))5—160 (e(b"z*“) +el

) ) 48 ((e(bx2+a) e

64b 64b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*csch(b*x"2+a)”~7,x, algorithm="giac")

[Out] 5/64x1log(e”(b*x"2 + a) + e~ (~b*x"2 - a) + 2)/b - 5/64*log(e”(b*x"2 + a) + e
“(-b*x”"2 - a) - 2)/b - 1/48*x(15%(e” (b*x"2 + a) + e~ (-b*x"2 - a))”5 - 160%*(e
“(b*x"2 + a) + e (-b*x"2 - a))~3 + 528*e”(b*x"2 + a) + 528*%e”~(-b*x"2 - a))/
(((e”(b*x"2 + a) + e~ (-b*x"2 - a))~2 - 4)73%*b)

maple [A] time = 0.33, size = 62, normalized size = 0.69

2
5 arctanh(eb ¥ +“)

8

csch(b x2+u)5 5csch(b x2+a)3 5 csch(b x2+a)
B 6 + 24 16

- )coth (bxz + a) +

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

[In] int(x*csch(b*x~2+a)”~7,x)

[Out] 1/2/b*((-1/6*csch(b*x~2+a) " 5+5/24*csch(b*x~2+a) "3-5/16*csch(b*x~2+a)) *coth(
b*x~2+a)+5/8*arctanh (exp (b*x~2+a)))
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maxima [B] time = 0.41, size = 205, normalized size = 2.28

5 log (e(—bxz—“) + 1) 5 log (e(—bxz—“) - 1) 1 J(12-a) _gp (-313230) | 190 (-50%-50) | 198 o(7027a) _,
32b 32b 48 b(6 e(—2 bx2-2 a) _15 e(—4 bx2-4 a) +20 e(—6 bx2-6 a) _15 e(—8 bx2-8 a) "

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*csch(b*x"2+a)”~7,x, algorithm="maxima")

[Out] 5/32%log(e”(-b*x"2 - a) + 1)/b - 5/32xlog(e”(-b*x"2 - a) - 1)/b + 1/48%(156%
e (-b*x"2 - a) - 8bxe”(-3%b*x"2 - 3*a) + 198*%e” (-5*b*xx~2 - 5*a) + 198*xe” (-7
*b*x"2 - T*a) — 85xe” (-9%b*x"2 - 9*a) + 15xe”(-11xb*x"2 - 11%*a))/(b*x(6*xe” (-
2%b*x"2 - 2%a) - 15%e” (-4xb*x”2 - 4x*a) + 20*xe” (-6*b*x~2 - 6%a) - 15*e”(-8*b

*x72 - 8%a) + 6*xe”(-10%b*x"2 - 10%*a) - e~ (-12*xb*x~2 - 12%a) - 1))

mupad [B] time = 0.13, size = 399, normalized size = 4.43

2
e b x® /2
5atan ( b ) 8 e3bx2+3a
16 V—b2 3b (5 e2bx2+2a _ 1) edbx?+4a 4 1() ebbx2+60a _ 5 o8bx2+8a 4 o10bx2+10a _ 1) b (6e4bx2+4a _

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x/sinh(a + b*x~2)77,x)

[Out] (5*atan((exp(a)*exp(bxx~2)*(-b"2)7(1/2))/0))/(16%x(-b"2)7(1/2)) - (8*exp(3*a
+ 3%b*x72) )/ (3xb* (b*exp(2*%a + 2xb*x72) - 10%exp(4*a + 4*bxx"2) + 10*exp (6%

a + 6*%b*x"2) - bxexp(8*a + 8*b*x"2) + exp(1l0*a + 10*%bxx~2) - 1)) - exp(a +

b*xx72) / (b*x (6xexp(4*a + 4xb*x~2) - 4xexp(2xa + 2%b*x"2) - 4xexp(6*a + 6*b*x~

2) + exp(8xa + 8*b*x"2) + 1)) + (bxexp(a + b*x72))/(24xb*(exp(4*a + 4xb*x~2

) - 2%xexp(2*a + 2*%bxx"2) + 1)) - (16%xexp(5*a + 5*xb*x~2))/(3*b* (15%exp(4*a +
4xb*x72) - 6*xexp(2*a + 2%b*x"2) - 20%exp(6*a + 6xb*x72) + 1b*exp(8*a + 8*b

*xx72) - 6%exp(10%a + 10%b*x72) + exp(12*a + 12%b*x"2) + 1)) - exp(a + b*x"2

)/ (6%bx (3xexp(2%a + 2*b*x~2) - 3xexp(4*a + 4*xbxx"2) + exp(6xa + 6xb*x~2) -

1)) - (5xexp(a + bxx72))/(16xb*(exp(2*a + 2*b*x~2) - 1))

sympy [F] time = 0.00, size = 0, normalized size = 0.00
f x csch’ (a + bxz) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*csch(b*x**2+a)**7,x)

[Out] Integral(x*csch(a + b*x**2)*x7, x)



77

5

316 [—————dx

a+bcsch(c+dx2)

Optimal. Leaf size=325

dx2+c dx2+c Ax2+c dx2+c aec+dx2
bLis [-—=—| bLi3|-——] bx?Li, |-— bx2Li, | -— bx*1o +1]| bx
3\ v Va2 3\ v 2\ bVa2r2 2\ ViR 5 b—Va2+b2
— - + — +—

ad3Va? + b? ad3Va? + b? ad?*Na? + b? ad?*Na? + b? 2adVa? + b?

[Out] 1/6*x76/a-1/2%b*x~4*1n(1l+a*xexp(d*x~2+c)/(b-(a"2+b"2)7(1/2)))/a/d/(a"2+b"2)"
(1/2)+1/2%b*x"4*1n(1+a*xexp (d*xx~2+c)/(b+(a™2+b~2) " (1/2)))/a/d/(a"2+b"2) " (1/2

) -b*xx~2*polylog(2,-a*xexp(d*xx~2+c)/(b-(a~2+b"2)~(1/2)))/a/d~2/(a"2+b"2) " (1/2

) +b*x~2*polylog(2,-a*exp(d*xx~2+c)/(b+(a~2+b"2)~(1/2)))/a/d~2/(a"2+b~2) "~ (1/2
)+b*polylog(3,-a*xexp(d*x~2+c)/(b-(a"2+b~2)~(1/2)))/a/d"3/(a"2+b"2) ~(1/2) -b*
polylog(3,-a*xexp(d*x~2+c)/(b+(a™2+b~2)~(1/2)))/a/d"3/(a"2+b"2) " (1/2)

Rubi [A] time = 0.82, antiderivative size = 325, normalized size of antiderivative
= 1.00, number of steps used = 13, number of rules used = 8, integrand size = 18,

number of rles _ () 444, Rulles used = {5437, 4191, 3322, 2264, 2190, 2531, 2282, 6589}

integrand size

2 2 2
2 B aec+dx 2 3 aec+dx bP 1 L B uec+dx bP 1 L B aect
bx“PolyLog (2, - m) bx“PolyLog (2, —\/mw) olyLog |3, VIR olyLog |3, T
ad?*Va? + b? ad?*Na? + b? ad3Va? + b? ad3Va? + b?

Antiderivative was successfully verified.
[In] Int[x"5/(a + b*Cschlc + d*x~2]),x]

[Out] x76/(6%a) - (b*x"4*Logl[l + (a*E~(c + d*x"2))/(b - Sqrt[a”2 + b72])]1)/(2xa*S
grt[a”2 + b72]*d) + (b*x"4*Log[l + (a*xE~(c + d*x72))/(b + Sqrt[a”2 + b~2])]

)/ (2%axSqrt[a”2 + b~2]*d) - (b*x"2*PolyLog[2, -((a*E~(c + d*x72))/(b - Sqrt

[a”2 + b72]))])/(a*Sqrt[a”2 + b~2]*xd"2) + (bxx"2*PolyLog[2, -((a*xE~(c + dx*x
~2))/(b + Sqrt[a™2 + b~2]))])/(axSqrt[a”2 + b~2]*d"2) + (b*PolyLog[3, -((ax

E"(c + d*x72))/(b - Sqrt[a”2 + b~2]))])/(axSqrt[a”2 + b72]*d"3) - (b*PolyLo

gl3, -((a*E~(c + d*x72))/(b + Sqrt[a”2 + b~2]))])/(axSqrt[a”2 + b~2]*d~3)

Rule 2190

Int [CC(F_)~((g_)*((e_.) + (£_D*(x_))))"(a_)*((c_.) + (d_)*(x_))"(m_.))/
(@) + (b_)*x((F_)"((g_I)*((e_.) + (f_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x) m*Log[1l + (bx(F~(gx(e + fx*x)))"n)/al)/(bxf*g*nxLogl[F]), x] - Di
st [(d*m) / (bxfxg*n*xLog[F]), Int[(c + d*x)"(m - 1)*Logl[l + (b*x(F~(gx(e + f*x)
))"n)/al, x], x] /; FreeQ[{F, a, b, c, d, e, f, g, n}, x] && IGtQ[m, O]

Rule 2264

Int [C(F_)~(u ) *((£_.) + (g_)*x_))"(m_.))/((a_.) + (b_)*(F_)"(u_) + (c_.)
*(F_)~(v_)), x_Symbol] :> With[{q = Rt[b~2 - 4xa*xc, 2]}, Dist[(2*c)/q, Int[
((f + gxx)"m*xF~u) /(b - q + 2*%cxF~u), x], x] - Dist[(2xc)/q, Int[((f + g*x)~
m¥F~u) /(b + q + 2xcxF~u), x], x]] /; FreeQ[{F, a, b, ¢, f, g}, x] & EqQl[v,
2xu] && LinearQ[u, x] && NeQ[b~2 - 4xaxc, 0] && IGtQ[m, O]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunctionlu, x]/x, x], x, v], x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQl
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)Iv_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]
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Rule 2531

Int[Log[l + (e_)*((F_)"((c_)*((a_.) + (b_)*x D))" (a_)I*x((f_.) + (g_.)
*(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) “m*PolyLog[2, -(ex(F~(c*(a + b*x
)))An)])/(b*c*n*Log[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*X)A(m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, f
, g, n}y, x] && GtQ[m, 0]

Rule 3322

Int[((c_.) + (d_)*(x_))"(m_.)/((a_) + (b_.)*sin[(e_.) + (Complex[0, fz ])*
(f_.)*(x_)]1), x_Symbol] :> Dist[2, Int[((c + d*x) m*E~(-(Ixe) + fxfzxx))/(-
(Ixb) + 2%a*xE~(-(I*ke) + fxfzxx) + I*bxE~(2x(-(Ixe) + f*xfz*x))), x], x] /; F
reeQ[{a, b, ¢, d, e, f, fz}, x] && NeQ[a"2 - b"2, 0] && IGtQ[m, O]

Rule 4191

Int[(cscl(e_.) + (£_)*(x_)1*(b_.) + (a_)) " (n_.)*((c_.) + (d_.)*(x_))"(m_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, 1/(Sin[e + f*x]™n/(b + axSi
nle + f*x])"n), x], x] /; FreeQ[{a, b, ¢, d, e, £}, x] && ILtQ[n, 0] && IGt
Q[m, 0]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*(x_)" (0 )1*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschlc + d*x])
“p, x], x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[pl]

Rule 6589

Int [PolyLogln_, (c_.)*x((a_.) + (b_.)*(x_))"(p_.01/C(d_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, cx(a + b*x) pl/(exp), x] /; FreeQ[{a, b, c, d
, e, n, p}y, x] & EqQ[bxd, axel]

Rubi steps
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5 2

| ~ dx = = Sub t(f *
= — Subs
a + bcsch (c+dx2) 2 a + besch(c + dx)

1 x? b
- ro_ 2
T2 Subst (f( a a(b+asinh(c + dx))) W%, X )

dx, x, xz)

2
x0 bSubst (f b+a sinh(c+dx) dx, x, x )
" 6a 2a
€C+dxx2 5
(6 bSubst ( | = e X, x )
 6a a
C+dx 2 C+dx 2
b Subst ( S dx, x, xz) b Subst ( S dx, :
— x_6 _ f 20-2Va?+b? +2aec+dx + f 20+2 Va2 +b2 +2gec+x
6a Va? + b? Va? + b?
c+dx? c+dx?
bxtlog |1+ = bxtlog |1+ —= _
X6 g N2 g b N2+ b Subst fxlog 1+ ;

= — — + +

6a 2avVa? + b%d 2aVa? + b%d avVa? +

c+dx2 c+dx2 c+dx2
bxtlog |1 + = bxtlog (1 + = bx?Li, [-—% I
6 & b-Va2+12 & b+ VaZ+b2 2\ Nz
=—- - +

+
6a 2aVa? + b%d 2aVa? + b%d ava? + b2 d?

c+dx? ec+dx2 aec+dx2
bxtlog |1+ = bxtlog |1+ —=—| bx?Liy |-
x0 & —-Va2+ & b+Va2+b? 2\ v

= — — —+ - + -
6a 2aVa? + b%d 2aVa? + b%d ava? + b? d?
c+dx?
ae

c+dx? c+dx?

4 4 ae 27 - ae -

S bx*log |1 + - a2+b2) ) bx*log (1 + a2+b2) bx“Li, (_b— a2+b2) ) |
6a 2avVa? + b%d 2avVa? + b%d avVa? + b? d?

;

oyl

Mathematica [A] time = 0.20, size = 256, normalized size = 0.79

c+dx? c+dx? dx24c Ax2+c
—3bd?x4 1 “ 1| + 3bd2x41 “ 1| - 6bdxLi, | —= bdx?Li, [ ——= z
3bd“x og(b_ o + 1| + 3bd“x* log v + 6bdx“Li, v + 6bdx“Li, e +6

6ad3Va? + b?

Antiderivative was successfully verified.

[In] Integrate[x~5/(a + bxCschlc + d*x~2]),x]

[Out] (Sqrt[a”2 + b~2]*d"3*x"6 - 3xb*d~2*x"4xLogl[l + (a*E~(c + d*x"2))/(b - Sqrtl[
a”2 + b72])] + 3xb*xd"2*x"4xLog[l + (a*xE~(c + d*x72))/(b + Sqrt[a”2 + b~2])]

- 6*%bxd*x~2*%PolyLog[2, (a*xE~(c + d*x72))/(-b + Sqrt[a”2 + b~2])] + 6%b*xd*x
~2xPolyLog[2, -((a*E~(c + d*x72))/(b + Sqrt[a”2 + b~2]))] + 6*b*PolyLogl[3,
(a*E"(c + d*x72))/(-b + Sqrt[a”2 + b~2])] - 6*b*PolyLog[3, -((a*E~(c + d*x~
2))/(b + Sqrt[a~2 + b~2]))])/(6*%axSqrt[a”2 + b~2]*d"3)

fricas [C] time = 0.43, size = 686, normalized size = 2.11

a2+b2 b cosh(dx2+c)+bsinh(dx?+c)+(a cosh(dx?+c)+a sinh(dx?+c)) ,/ ”Za%hz —a

(az + bz)d3x6 ~ 6abdx*y]——Li, +1| + 6 abdx?

a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~5/(atb*csch(d*x~2+c)),x, algorithm="fricas")



80

[Out] 1/6*%((a”2 + b~2)*d"3*x”"6 - 6xa*xbxd*x~2xsqrt((a”2 + b~2)/a"2)*dilog((b*cosh(
d*x"2 + c) + bxsinh(d*x"2 + c) + (a*cosh(d*x"2 + c) + a*sinh(d*x~2 + c))*sq
rt((a”2 + b72)/a"2) - a)/a + 1) + 6*xaxbxd*xx"2*xsqrt((a”™2 + b72)/a"2)*dilog((
bxcosh(d*x~2 + c) + b*sinh(d*x"2 + c) - (a*xcosh(d*x™2 + c) + a*sinh(d*x™2 +
c))xsqrt((a™2 + b72)/a"2) - a)/a + 1) + 3*axb*c”2*sqrt((a”2 + b~2)/a"2)x*lo
g(2*axcosh(d*x~2 + c) + 2*xa*xsinh(d*x"2 + c) + 2%a*xsqrt((a”2 + b~2)/a"2) + 2
*b) - 3xaxbkxc”2xsqrt((a”2 + b~2)/a"2)*log(2*a*xcosh(d*x~2 + c) + 2*axsinh(dx
X"2 + c) - 2xaxsqrt((a”2 + b72)/a”2) + 2%b) + 6kaxbxsqrt((a”2 + b72)/a”2)*p
olylog(3, (b*cosh(d*x”2 + c) + b*sinh(d*x”2 + c) + (a*cosh(d*x"2 + c) + axs
inh(d*x”2 + c))*sqrt((a”2 + b~2)/a"2))/a) - 6*a*xbxsqrt((a”2 + b~2)/a~2)*pol
ylog(3, (b*cosh(d*x"2 + c) + b*sinh(d*x"2 + c) - (a*cosh(d*x”2 + c) + ax*sin
h(d*x"2 + c))*sqrt((a”2 + b~2)/a"2))/a) - 3x(axbxd™2*x"4 - axb*c”2)*sqrt((a
"2 + b"2)/a"2)*1log(-(b*cosh(d*x”2 + c) + b*sinh(d*x”2 + c) + (a*cosh(d*x~2
+ ¢) + axsinh(d*x"2 + c))*sqrt((a”2 + b72)/a"2) - a)/a) + 3x(a*xbxd"2*x"4 -
axbxc”2)*sqrt((a”2 + b~2)/a"2)*log(-(b*cosh(d*x"2 + c) + b*sinh(d*x"2 + c)
- (axcosh(d*x"2 + c) + axsinh(d*x"2 + c))*sqrt((a”2 + b~2)/a"2) - a)/a))/((
a~3 + axb~2)*d"3)

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

X5
f dx
b csch (dx2 + c) +a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~5/(atb*csch(d*x~2+c)),x, algorithm="giac")
[Out] integrate(x”5/(b*csch(d*x™2 + c) + a), x)
maple [F] time = 0.36, size = 0, normalized size = 0.00

X5
f dx
a+ bcsch(dx2 + c)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"5/(at+b*csch(d*x~2+c)),x)

[Out] int(x~5/(at+b*csch(d*x~2+c)),x)

maxima [F]  time = 0.00, size = 0, normalized size = 0.00
dx?+c)

6 5,
Y .
64 aze(de +2C) n Zﬂbe(dx +c) 2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~5/(atbxcsch(d*x~2+c)),x, algorithm="maxima")

[Out] 1/6*x"6/a - 2*bxintegrate(x~5*xe~(d*x"2 + c)/(a”2%e” (2%d*x"2 + 2%c) + 2*axbx
e~ (d*x"2 + ¢) - a”2), x)

mupad [F] time = 0.00, size = -1, normalized size = -0.00
x
f —a v dx
sinh(d x2+c)
Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"5/(a + b/sinh(c + d*x~2)),x)



[Out] int(x"5/(a + b/sinh(c + d*x~2)), x)

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

5

X
f dx
a + bcsch (c + dxz)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**5/(a+bxcsch(d*x**2+c)),x)

[Out] Integral(x*x5/(a + b*csch(c + dxx*%*2)), x)
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4

X
3.17 f a+bcsch(c+dx2) dx

Optimal. Leaf size=21

x4

a + besch (c + dxz)’ x]

Int (

[Out] Unintegrable(x~4/(a+bxcsch(d*x~2+c)),x)

time = 0.03, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

integrand size

Rubi [A]
number of steps used = 0, number of rules used = 0, integrand size = 0,

0.000, Rules used = {}
4

X
f dx
a + besch (c + dxz)

Verification is Not applicable to the result.

[In] Int[x"4/(a + b*Cschlc + d*x~2]),x]
[Out] Defer[Int] [x"4/(a + bxCschl[c + d*x~2]), x]
Rubi steps

4

xt X
f dx = f dx
a + besch (c + dxz) a + besch (c + dxz)

Mathematica [A] time = 9.82, size = 0, normalized size = 0.00
4

X
f dx
a + besch (c + dxz)

Verification is Not applicable to the result.

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

[Out] Integrate[x”4/(a + b*Cschlc + d*x~2]), x]

fricas [A] time = 0.39, size = 0, normalized size = 0.00

P

bcsch (dx2 + c) + a'x

integral

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integral(x~4/(b*csch(d*x™2 + c) + a), x)

giac [A] time = 0.00, size = 0, normalized size = 0.00
4

f ad dx
b csch (dx2 + c) +a

Verification of antiderivative is not currently implemented for this CAS.

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



83

[Out] integrate(x~4/(b*csch(d*x™2 + c) + a), x)

maple [A] time = 0.38, size = 0, normalized size = 0.00

4

X
f dx
a+ bcsc:h(dx2 + c)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"4/(a+b*csch(d*x”2+c)) ,x)

[Out] int(x"4/(a+b*csch(d*x~2+c)),x)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

dx +c)

z _zbf dx
de +Zc + 7 be(dx +c) a2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4/(a+b*csch(d*x~2+c)),x, algorithm="maxima"
[Out] 1/5%x75/a - 2*bxintegrate(x~4*e~(d*x"2 + c)/(a”2%e” (2%d*x"2 + 2%c) + 2*axbx
e~ (d*x™2 + ¢c) - a~2), x)
mupad [A] time = 0.00, size = -1, normalized size = -0.05
4

X
[—
a+——

sinh(d x2 +c)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~4/(a + b/sinh(c + d*x"2)),x)
[Out] int(x"4/(a + b/sinh(c + d*x~2)), x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

4

X
f dx
a + bcsch (c + dxz)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral(x*x4/(a + bk*csch(c + d*x**2)), x)
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3

318 [—————dx

a+bcsch(c+dx2)

Optimal. Leaf size=225

dx2+c dx24c c+dx? c+dx?
bLi, [——= bLi, [——= bx21 “ +1| b2l “ +1
12( b—Va?+b? ) n 12( b+Va2+b? *o8 b-Va?+b? N *08 Va2+b2 +b N x*
2ad?Va? + b? 2ad?Va? + b? 2adVa? + b? 2adVa? + b? 4a

[Out] 1/4*x"4/a-1/2%bxx~2*x1n(1l+a*xexp(d*x~2+c)/(b-(a"2+b"2)7(1/2)))/a/d/(a"2+b"2)"
(1/2)+1/2%b*x"2*%1n (1+a*xexp (d*xx~2+c)/ (b+(a™2+b~2) " (1/2))) /a/d/(a"2+b"2) " (1/2
)-1/2%b*polylog(2,-a*xexp(d*x~2+c)/(b-(a~2+b"2)~(1/2)))/a/d~2/(a"2+b"2) " (1/2
)+1/2%b*polylog(2,-a*xexp(d*xx~2+c)/(b+(a~2+b"2)~(1/2)))/a/d~2/(a"2+b~2) " (1/2

)

Rubi [A] time = 0.51, antiderivative size = 225, normalized size of antiderivative
= 1.00, number of steps used = 11, number of rules used = 7, integrand size = 18,

number of rules 0.389, Rules used = {5437, 4191, 3322, 2264, 2190, 2279, 2391}

integrand size

aec+dx2 aec+dx2 2 uec+dx2 2 aec+dx2
bPolyLog (2,—m) bPolyLog (2'_W+b) bx*log (b—\/m +1 +bx log NI 1 +x4
2ad?Na? + b? 2ad?Na? + b? 2adVa? + b? 2adVa? + b? 4a

Antiderivative was successfully verified.
[In] Int[x~3/(a + b*Cschlc + d*x~2]),x]

[Out] x~4/(4%a) - (b*x"2xLog[1l + (a*E~(c + d*x~2))/(b - Sqrt[a”2 + b~2])])/(2*a*S
qrt[a”2 + b~2]*d) + (b*x"2*Log[l + (a*E~(c + d*x~2))/(b + Sqrt[a~2 + b~2])]

)/ (2%axSqrt[a”2 + b~2]*d) - (b*PolyLog[2, -((a*E~(c + d*x72))/(b - Sqrt[a”2

+ b~2]))]1)/(2%a*xSqrt[a™2 + b~2]*d"2) + (b*PolyLogl[2, -((a*xE~(c + d*x~2))/(

b + Sqrt[a”2 + b~2]))])/(2*axSqrt[a”2 + b~2]*d"2)

Rule 2190

Int [(CF_)~((g_)*x((e_.) + (£_D*(x_))))"(n_)*((c_.) + (d_.)*(x_))"(m_.))/
(@) + (b_)*x((F_)~((g_.)*x((e_.) + (f_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*Log[l + (bx(F~(gx(e + fxx)))"n)/al)/(bxfxg*n*Log[F]), x] - Di
st [(d*m) / (bxfxg*n*Log[F]), Int[(c + d*x)~(m - 1)*Logl[l + (b*x(F~(gx(e + f*x)
))"n)/al, x], x] /; FreeQ[{F, a, b, ¢, 4, e, £, g, n}, x] & IGtQ[m, 0]

Rule 2264

Int[((F)~(u)*((f_.) + (g_)*(x_))"(m_.))/((a_.) + (b_.)*x(F_)"(u_) + (c_.)
*(F_)~(v_)), x_Symbol] :> With[{q = Rt[b~2 - 4x*axc, 2]}, Dist[(2*c)/q, Int[
((f + gxx) mkF~u)/(b - q + 2*cxF~u), x], x] - Dist[(2xc)/q, Int[((f + gxx)"
m¥F~u) /(b + q + 2*cxF~u), x], x]] /; FreeQ[{F, a, b, ¢, f, g}, x] & EqQ[v,
2*xu] && LinearQ[u, x] && NeQ[b~2 - 4xaxc, 0] && IGtQ[m, O]

Rule 2279

Int[Logl(a_) + (b_.)*x((F_)~((e_.)*((c_.) + (d_.)*(x_))))"(n_.)], x_Symbol]
:> Dist[1/(d*e*n*Log[F]), Subst[Int[Logla + b*x]/x, x], x, (F~(ex(c + d*x))
)°nl, x] /; FreeQ[{F, a, b, c, d, e, n}, x] & GtQ[a, 0]

Rule 2391

Int[Log[(c_.)*x((d_) + (e_.)*x(x_ )" (n_.))]/(x_), x_Symbol] :> -Simp[PolyLogl[2
, —(cxexx"n)]/n, x] /; FreeQl[{c, d, e, n}, x] && EqQ[c*d, 1]
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Rule 3322

Int[((c_.) + (d_)*x D))" (m_.)/((a_) + (b_.)*sin[(e_.) + (Complex[0, fz ])*
(f_.)*(x_)]1), x_Symbol] :> Dist[2, Int[((c + d*x) m*E~(-(I*xe) + fxfz*x))/(-
(I*¥b) + 2%a*xE~(-(I*e) + fxfz*x) + I*b*xE~(2x(-(I*e) + fxfz*x))), x], x] /; F
reeQ[{a, b, ¢, 4, e, f, fz}, x] && NeQ[a"2 - b2, 0] && IGtQ[m, O]

Rule 4191

Int[(cscl(e_.) + (£_)*(x_)]*x(b_.) + (a_))"(n_.)*((c_.) + (d_.)*(x_))"(m_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, 1/(Sin[e + f*x]"n/(b + axSi
nle + f*x])"n), x], x] /; FreeQ[{a, b, ¢, d, e, f}, x] && ILtQ[n, 0] && IGt
Qlm, 0]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*x )" (@ )I*(_.))"(p_)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschl[c + dx*x])
“p, x], x, x"nl], x] /; FreeQ[{a, b, ¢, 4, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]

Rubi steps
f © dx==5 bt(f a dxxxz)
= 5 oubs 7Ny
a + besch (c + dxz) 2 a + besch(c + dx)
1 X bx
— ~ Subst f g i, x, ¥
27" ( (a a(b+asinh(c+dx))) e )
x 2
~ x_4 B bSubst(fmdx,x,x )
 4a 2a
ec+dxx
(4 bSubst ( ) —— e 0% X, xz)
T 4a a
oCHix 2) ( CHxy
_ x_4 _ bSubst (f 2b-2Va2+12 +2aec+x ax, %, x N bSubst f 2b+2Va2+2 +2aec+x ax,:

+dx? c+dx?

ae©

2 2 ae .
ot ) bx log(1+ b_m) . bx log(1+ b+m) . bSubst(flog(l+;

4a 2aVa? + 12 d 2aVa? + 12 d 2aVa? +

log(1+—2%

A bx?log (1 + bf;% bx?log (1 + bji;% b Subst [f g(—Zb;zm

“u aEird | @ Rd a2 1

, bxPlog|l+ Ll bx?log (1 + ae i bLi, (— Ll ) bL
X b-Va2+b2 b+ Va2+b2 b-Va2+12

Cda 20Va? + b2 d 20Va? + b2 d ) 2aVa? + b2 2 I

Mathematica [C] time = 3.21, size = 1166, normalized size = 5.18

2b

—a2_p2

1
b tanh( = (dx2+c))—a

. -1 2
2ibrt tanh [T

. 1., 2 ..
. (a—ib) cot| 7 (2idx“+2ic+m
2(C+icos_1(—%)) tan_l( 4( )) )+(—2idx2—2ic+n) tanh_l{

csch (dxz + c) x* + +

Va2 +12 &2
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Antiderivative was successfully verified.

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

[Out] (Cschlc + d*x"2]*(x"4 + ((2*I)*b*PixArcTanh[(-a + bxTanh[(c + d*x~2)/2])/Sq
rt[a”2 + b"2]]1)/(Sqrt[a~2 + b~2]*d"2) + (2%b*x(2*(c + IxArcCos[((-I)*b)/al)=*
ArcTan[((a - I*b)*Cot[((2%xI)*c + Pi + (2*I)*d*x"2)/4])/Sqrt[-a”2 - b~2]] +
((-2%xI)*c + Pi - (2%I)*d*x"2)*ArcTanh[(((-I)*a + b)*Tan[((2*I)*c + Pi + (2%
I)*d*x~2)/4])/Sqrt[-a~2 - b~2]] - (ArcCos[((-I)*b)/a] - 2xArcTan[((a - I*Db)
*Cot [((2%I)*c + Pi + (2%I)*d*x~2)/4])/Sqrt[-a”2 - b~2]]1)*Log[((a + I*b)*(a
- Ixb + Sqrt[-a”2 - b72])*(1 + I*Cot[((2%xI)*c + Pi + (2*I)*d*x"2)/4]))/(ax(
a + I*b + I*xSqrt[-a”2 - b~2]*Cot[((2%I)*c + Pi + (2xI)*d*x"2)/4]1))] - (ArcC
os[((-I)*b)/a]l + 2xArcTan[((a - I*b)*Cot[((2*I)*c + Pi + (2%I)x*d*x"2)/4]1)/S
grt[-a”2 - b72]]1)*Log[(I*x(a + I*b)*x(-a + I*b + Sqrt[-a”2 - b~2])*(I + Cot[(
(2%I)*c + Pi + (2xI)*d*x"2)/4]))/(a*x(a + I*b + I*Sqrt[-a~2 - b~2]*Cot [((2*I
)¥c + Pi + (2xI)*d*x72)/4]1))] + (ArcCos[((-I)#*b)/al + 2*ArcTan[((a - Ix*b)*C
ot [((2%I)*c + Pi + (2%I)*d*x"2)/4])/Sqrt[-a”2 - b~2]] - (2*I)*ArcTanh[(((-I
Y*¥a + b)*Tan[((2*I)*c + Pi + (2%I)*d*x"2)/4])/Sqrt[-a~2 - b~2]])*Log[-(((-1
)~ (3/4)*Sqrt[-a”2 - b 2]*E~(-1/2%c - (d*x~2)/2))/(Sqrt[2]*Sqrt [(-I)*a]l*Sqrt
[b + a*Sinh[c + d*x~2]]1))] + (ArcCos[((-I)*b)/a] - 2xArcTan[((a - Ixb)*Cotl[
((2xI)*c + Pi + (2*I)*d*x"2)/4])/Sqrt[-a”2 - b~2]] + (2*I)*ArcTanh[(((-I)=*a
+ b)*Tan[((2*%I)*c + Pi + (2xI)*d*x~2)/4])/Sqrt[-a~2 - b~2]])*Log[((-1)~(1/
4)*Sqrt[-a”2 - b"2]*E~((c + d*x~2)/2))/(Sqrt[2]*Sqrt [(-I)*a]l*Sqrt[b + a*Sin
hlc + d*x"2]])] + I*(PolyLog[2, ((I*b + Sqrt[-a”2 - b~2])*(a + I*b - IxSqrt
[-a”2 - b"2]*Cot [((2%I)*c + Pi + (2*%I)xdxx"2)/4]))/(a*(a + Ixb + IxSqrt[-a”
2 - b"2]*Cot [((2*I)*c + Pi + (2%I)*d*x"2)/4]))] - PolylLog[2, ((b + I*Sqrt([-
a”2 - b72])*(I*xa - b + Sqrt[-a”2 - b~2]*Cot [((2*xI)*c + Pi + (2*I)*d*x"2)/4]
))/(ax(a + Ixb + I*xSqrt[-a”2 - b~ 2]*Cot[((2*xI)*c + Pi + (2*I)*d*x~2)/4]1))1)
))/(Sqrt[-a”2 - b"2]1*d"2))*(b + a*Sinh[c + d*x"2]))/(4*ax(a + bxCsch[c + d*
x72]))

fricas [B] time = 0.53, size = 505, normalized size = 2.24

(a2 + bz)d2x4 — 2 abc+| az:zbz log (2 a cosh (dxz + c) +2asinh (dx2 + c) + 24/ ”2:2172 +2 b) + 2 abc az;bz log

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/4*%((a”2 + b72)*d"2*x"4 - 2xaxbxcxsqrt((a”2 + b~2)/a"2)*log(2*a*cosh(d*x"2
+ c) + 2*%axsinh(d*x"2 + c) + 2xa*sqrt((a”2 + b72)/a”2) + 2%b) + 2*axb*c*sq
rt((a”2 + b~2)/a"2)*log(2*a*cosh(d*x”"2 + c) + 2%a*sinh(d*x"2 + c) - 2%a*sqr
t((a”2 + b72)/a"2) + 2xb) - 2*xa*b*sqrt((a”2 + b~2)/a"2)*dilog((bxcosh(d*x"2
+ c) + bxsinh(d*x"2 + c) + (a*cosh(d*x”2 + c) + a*sinh(d*x"2 + c))*sqrt((a
"2 + b72)/a”2) - a)/a + 1) + 2xaxbxsqrt((a”2 + b72)/a"2)*dilog((b*cosh(d*x~
2 + c) + bxsinh(d*x"2 + c) - (a*xcosh(d*x™2 + c) + a*xsinh(d*x"2 + c))*sqrt ((
a”2 + b"2)/a"2) - a)/a + 1) - 2x(axb*xd*x"2 + axb*c)*sqrt((a”2 + b~2)/a"2)*1
og(-(b*cosh(d*x”2 + c) + b*sinh(d*x"2 + c) + (a*xcosh(d*x"2 + c) + axsinh(dx*
X"2 + c))*xsqrt((a”2 + b72)/a"2) - a)/a) + 2*x(axbxd*x"2 + axb*c)*sqrt((a”2 +
b~2)/a"2)*1log(-(b*cosh(d*x"2 + c) + b*sinh(d*x"2 + c) - (a*cosh(d*x"2 + c)
+ a*sinh(d*x"2 + c))*sqrt((a”2 + b~2)/a"2) - a)/a))/((a”3 + a*xb™2)*d"~2)

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

3
f dx
b csch (dx2 + c) +a

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

[Out] integrate(x~3/(b*csch(d*x™2 + c) + a), x)

maple [F] time = 0.33, size = 0, normalized size = 0.00

3

X
f dx
a+ bcsch(dx2 + c)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~3/(a+b*csch(d*x”~2+c)) ,x)

[Out] int(x~3/(a+b*csch(d*x~2+c)),x)

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

dx +c)

- _zbf dx
de +2c + 2 be(dx +c) a2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3/(atb*csch(d*x~2+c)),x, algorithm="maxima"
[Out] 1/4*x"4/a - 2*bxintegrate(x~3xe”(d*x"2 + c)/(a”2*e” (2*%d*x~2 + 2%c) + 2*axbx

e”(d*x"2 + ¢c) - a”2), x)
time = 0.00, size = -1, normalized size = -0.00

mupad [F]
3
x
f —a T dx
sinh(d x2+c)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~3/(a + b/sinh(c + d*x72)),x)
[Out] int(x~3/(a + b/sinh(c + d*x~2)), x)

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

3
f dx
a + bcsch (c + dxz)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**3/(atb*csch(d*x**2+c)),x)

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

X
3.19 f a+bcsch(c+dx2) dx

Optimal. Leaf size=21

2
Int ,X
a + besch (c + dxz)

[Out] Unintegrable(x~2/(a+b*csch(d*xx~2+c)),x)

Rubi [A] time = 0.03, antiderivative size = 0, normalized size of antiderivative = 0.00,
. . ber of rul
number of steps used = 0, number of rules used = 0, integrand size = 0, Y T
integrand size

0.000, Rules used = {}
2
f dx
a + besch (c + dxz)

Verification is Not applicable to the result.
[In] Int[x"2/(a + b*Cschlc + d*x~2]),x]
[Out] Defer[Int] [x"2/(a + b*Cschlc + d*x~2]), x]

Rubi steps

x2 X
f dx = f dx
a + besch (c + dxz) a + besch (c + dxz)

Mathematica [A] time = 8.61, size = 0, normalized size = 0.00

2

X
f dx
a + besch (c + dxz)

Verification is Not applicable to the result.

[In] Integrate[x2/(a + b*Cschl[c + dxx"2]),x]

[Out] Integratel[x~2/(a + b*Cschlc + d*x72]), x]
fricas [A] time = 0.39, size = 0, normalized size = 0.00

x2

bcsch (dx2 + c) + a'x

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2/(atb*csch(d*x~2+c)),x, algorithm="fricas")

[Out] integral(x~2/(b*csch(d*x™2 + c) + a), x)

giac [A] time = 0.00, size = 0, normalized size = 0.00
2

X
f dx
b csch (dx2 + c) +a

Verification of antiderivative is not currently implemented for this CAS.

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

maple [A] time = 0.32, size = 0, normalized size = 0.00

2

X
f dx
a+ bcsch(dx2 + c)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~2/(atb*csch(d*x~2+c)),x)

[Out] int(x~2/(at+b*csch(d*x~2+c)),x)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

3 2 (dx2+c)
x-e dx

X
X op f
3a aze(de2+Zc) ) abe(dx2+c) 2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2/(at+b*csch(d*x~2+c)),x, algorithm="maxima")
[Out] 1/3*x73/a - 2*bxintegrate(x~2*xe~(d*x"2 + c)/(a”2%e” (2%d*x"2 + 2%c) + 2*axbx

e~ (d*x”2 + ¢c) - a”2), x)
time = 0.00, size = -1, normalized size = -0.05

mupad [A]
2
X
f —a v dx
sinh(d x2+c)

Verification of antiderivative is not currently implemented for this CAS.

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

sympy [A] time = 0.00, size = 0, normalized size = 0.00

2

X
f dx
a+ bcsch (c + dxz)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2/(a+bxcsch(d*x*x2+c)) ,x)

[Out] Integral(x**2/(a + bxcsch(c + d*x*x*2)), x)
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320 [————dx

a+bcsch(c+dx2)

Optimal. Leaf size=60

1 a-b tanh(% (c+dx2))
btanh N 2

+
adVa? + b? 2a
[Out] 1/2*x"2/a+b*arctanh((a-b*tanh(1/2*xd*x~2+1/2%c))/(a"2+b"2)"(1/2))/a/d/(a"2+b
~2)°(1/2)

Rubi [A] time = 0.10, antiderivative size = 60, normalized size of antiderivative
= 1.00, number of steps used = 5, number of rules used = 5, integrand size = 16,

number of rules _ ) 312, Rules used = {5437, 3783, 2660, 618, 204}

integrand size

. tanh_l a-b tanh(% (c+dx2))
V2 2
+ —_
adVa? + b2 2a

Antiderivative was successfully verified.
[In] Int[x/(a + bxCschl[c + d*x~2]),x]

[Out] x~2/(2%a) + (b*ArcTanh[(a - b*Tanh[(c + d*x~2)/2])/Sqrtl[a"2 + b~2]])/(a*Sqr
t[a™2 + b72]xd)

Rule 204

Int[((a_) + (b_.)*(x_)"2)"(-1), x_Symbol] :> -Simp[ArcTan[(Rt[-b, 2]*x)/Rt[
-a, 2]1/(Rtl-a, 2]*Rt[-b, 2]), x] /; FreeQ[{a, b}, x] && PosQla/b] && (LtQ[
a, 0] |l LtQ[b, 01)

Rule 618

Int[((a_.) + (b_)*(x_) + (c_.)*(x_)"2)"(-1), x_Symbol] :> Dist[-2, Subst[I
nt[1/Simp[b~2 - 4xaxc - x~2, x], x], x, b + 2%cxx], x] /; FreeQ[{a, b, c},
x] && NeQ[b~2 - 4xaxc, 0]

Rule 2660

Int[((a_) + (b_.)*sin[(c_.) + (d_.)*(x_)]1)~(-1), x_Symbol] :> With[{e = Fre
eFactors[Tan[(c + d*x)/2], x]}, Dist[(2*e)/d, Subst[Int[1/(a + 2*b*exx + ax
e~ 2%x72), x], x, Tan[(c + d*x)/2]1/e], x1] /; FreeQ[{a, b, c, d}, x] && NeQ[
a“2 - b"2, 0]

Rule 3783

Int[(cscl(c_.) + (d_D)*(x_)]*(b_.) + (a_))~(-1), x_Symbol] :> Simp[x/a, x]
- Dist[1/a, Int[1/(1 + (axSin[c + d*x])/b), x], x] /; FreeQ[{a, b, c, d}, x
] && NeQ[a"2 - b~2, 0]

Rule 5437

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

Rubi steps
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X 1 1
dx = — Subst f dx, x, xz)
f a + besch (c + dxz) 2 ( a + besch(c + dx)

1
2 Subst (fmdx,x,xz)
b

X
T 2a 2a
i Subst f L dx x itanh (1 (c + dxz))
2 2 g T 2
Y * ad
(2i) Subst f 12 dx, x, —% + 2itanh (% (c + dxz))
2 —4(1+Z—2)—x2
T2 ad
bta h_l b(;—tanh(%(ﬁdxz)))
xZ a2 +b2

Mathematica [A] time = 0.13, size = 71, normalized size = 1.18

a-b tanh( % (c+dx2))

V-a2-p2 c
dV-a2—p2 d
2a

2b tan_l[

Antiderivative was successfully verified.

[In] Integratel[x/(a + b*Cschlc + d*xx~2]),x]

[Out] (c/d + x"2 - (2*b*ArcTan[(a - b*Tanh[(c + d*x~2)/2])/Sqrt[-a~2 - b~2]11)/(Sq
rt[-a”2 - b~2]*d))/(2*a)

fricas [B] time = 0.44, size = 213, normalized size = 3.55

a2 cosh(dx2+c)2+a2 sinh(dx2+c)2+2 ab cosh(dx2+c)+a2+2 b2+2 (a2 cosh(dx2+c)+ab) sinh(dx2+c) +2

(a2 + b2)dx? + Va2 + b2 blog(

a cosh(dx2+c)2+a sinh(dx2+c)2+2 b cosh(dx2+c)+2 (a cosh(dx2+c)+b) s
2(a® + ab?)d

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/2*%((a”2 + b72)*d*x"2 + sqrt(a”2 + b~2)*bxlog((a"2*cosh(d*x"2 + ¢c)~2 + a~2
*3inh (d*x™2 + ¢)72 + 2xaxb*cosh(d*x™2 + c) + a~2 + 2%¥b™2 + 2*(a”"2*cosh(d*x”

2 + c) + axb)xsinh(d*x"2 + c) + 2xsqrt(a”2 + b~2)*(a*xcosh(d*x"2 + c) + ax*si
nh(d*x"2 + ¢c) + b))/(a*cosh(d*x"2 + ¢)~2 + a*sinh(d*x"2 + c)~2 + 2xb*cosh(d

*x"2 + c) + 2x(a*xcosh(d*x”2 + c¢) + b)*sinh(d*x"2 + c) - a)))/((a"3 + a*xb™2)

*d)

giac [A] time = 0.15, size = 92, normalized size = 1.53

|2 ael®+9) 121, Va2 +b?

|2 0l %) 12 p42 V2412 A + ¢
+

2Va? + b?ad 2ad

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/2%bxlog(abs(2*axe”(d*x"2 + c) + 2xb - 2xsqrt(a”2 + b~2))/abs(2*a*xe™ (d*x~
2 + c) + 2xb + 2xsqrt(a”2 + b72)))/(sqrt(a”2 + b72)*axd) + 1/2*%(d*x"2 + c)/

(axd)

maple [A] time = 0.25, size = 94, normalized size = 1.57

2b tanh(ﬁ + E)—Za
2 2 barctanh -
In (tanh (de + %) - 1) In (tanh (de + %) + 1) 2Va2+12
+

2da 2da - dava2 + b2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x/(at+b*csch(d*x~2+c)),x)

[Out] -1/2/d/ax1n(tanh(1/2*%d*x~2+1/2*c)-1)+1/2/d/a*1ln(tanh(1/2*%d*x"2+1/2*c)+1)-1/
d/axb/(a"2+b"2) "~ (1/2)*arctanh(1/2*(2*¥bxtanh (1/2*d*x"2+1/2%c)-2%*a) /(a~2+b"2)
~(1/2))

maxima [A] time = 0.91, size = 92, normalized size = 1.53

ae(fdx27c)—b—\/a2+b2
blog = g2
ae ~b+Va2+b? + xX-+c
2Va? +b?ad 2ad

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/2%bxlog((a*e”(-d*x"2 - c) - b - sqrt(a™2 + b72))/(axe”(-d*x"2 - c) - b +
sqrt(a”2 + b~2)))/(sqrt(a™2 + b~2)*a*xd) + 1/2x(d*x"2 + c)/(a*xd)

time = 2.04, size = 175, normalized size = 2.92

mupad [B]
Atan ad Vb2 bed ™ o€ Vgt a2 12 2 +_azbdedxzecxﬁz‘V—a4d2—a2b2d2 V2
X2 N 222 2 2d V2 ab d2+a4 b2 42
2a V—atd? — a2 b2 82

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] x72/(2*xa) - (atan((axd*(b~2)~(1/2))/(- a~4xd"2 - a~2xb"2xd"2)"(1/2) - (bx*ex
p(d*x~2)xexp(c)* (- a™4*d"2 - a~2xb~2*xd"2)~(1/2))/(a~2*d*x(b~2)~(1/2)) + (a~2
*xbxd*xexp (d*xx~2) xexp(c)*(b~2) " (1/2)* (- a™4*d™2 - a~2*%b~2xd~2)~(1/2))/(a"6xd"

2 + a”4*xb"2xd"2) ) *x(b"2)"(1/2)) /(- a~4xd™2 - a"2xb”"2xd"2)~(1/2)

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

X
f dx
a + bcsch (c + dxz)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/(at+b*csch(d*x**2+c)),x)

[Out] Integral(x/(a + b*csch(c + d*x**x2)), x)
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1
3.21 f x(a+bcsch(c+dx2)) dx

Optimal. Leaf size=21

1
It [x (a + besch (c + dxz))’x)

[Out] Unintegrable(1/x/(a+b*csch(d*x~2+c)),x)

Rubi [A] time = 0.03, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

number of steps used = 0, number of rules used = 0, integrand size = 0, —————— =
integrand size
0.000, Rules used = {}
1

f X (a + besch (c + dxz)) ax

Verification is Not applicable to the result.
[In] Int[1/(x*(a + b*Cschlc + d*x~2])),x]
[Out] Defer[Int][1/(x*(a + b*Cschl[c + d*x~2])), x]

Rubi steps

1 1
fx (a + besch (c + dxz)) e = fx (a + besch (c + dxz)) g

Mathematica [A] time = 5.36, size = 0, normalized size = 0.00

1
f X (a + besch (c + dxz)) g

Verification is Not applicable to the result.

[In] Integrate[1/(x*(a + b*Csch[c + d*x~2])),x]
[Out] Integrate[1/(x*(a + b*Csch[c + d*x~2])), x]

fricas [A] time = 0.59, size = 0, normalized size = 0.00

1

bx csch (dx2 + c) +ax’ *

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x/(atb*csch(d*x”2+c)),x, algorithm="fricas")

[Out] integral(1l/(b*x*csch(d*x~2 + c) + a*x), x)

giac [A] time = 0.00, size = 0, normalized size = 0.00

1

f (b csch (dx2 + c) + a)x ax

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x/(atb*csch(d*x”2+c)),x, algorithm="giac")

[Out] integrate(1/((b*csch(d*x~2 + c) + a)*x), X)
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maple [A] time = 0.32, size = 0, normalized size = 0.00

f ! dx
x (a + bcesch (dx2 + c))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/x/(atb*csch(d*x~2+c)),x)
[Out] int(1/x/(a+b*csch(d*x~2+c)) ,x)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

dx +c) 10g( x)

—ZbJ" : dx +
2dx +2C + 7 bxe(dx +c) — 2x a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x/(atb*csch(d*x”2+c)),x, algorithm="maxima"

[Out] -2xbxintegrate(e”(d*x"2 + c)/(a"2*x*e”™ (2%d*x"2 + 2%c) + 2*xaxbkx*e” (d*x™2 +
c) - a"2%x), x) + log(x)/a

mupad [A] time = 0.00, size = -1, normalized size = -0.05

fo b )m

+ sinh(d x2+c)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(x*(a + b/sinh(c + d*x"2))),x)
[Out] int(1/(x*(a + b/sinh(c + d*x"2))), x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

1
f X (a + besch (c + dxz)) ax

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x/(a+b*csch(d*x**2+c)),x)

[Out] Integral(1l/(x*(a + b*csch(c + d*x*x*2))), x)
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dx

3.92 f a+bcsch(c+dx2)

X2

Optimal. Leaf size=24

csch (c + dxz) ]
—’ x p—

a
x2 X

bInt [
[Out] -a/x+b*Unintegrable(csch(d*x~2+c)/x"2,x)
Rubi [A] time = 0.02, antiderivative size = 0, normalized size of antiderivative = 0.00,
f rul
number of steps used = 0, number of rules used = 0, integrand size = 0, M =
integrand size
0.000, Rules used = {}

dx

a + besch (c + dxz)
f x?2

Verification is Not applicable to the result.
[In] Int[(a + b*Csch[c + d*xx~2])/x"2,x]
[Out] -(a/x) + bxDefer[Int] [Cschlc + d*x"2]/x"2, x]

Rubi steps

x2 x2 x2

fa + besch (c + dxz) ; f( a  besch (c + dxz)) ;
x=||=+ X

dx

:_E+be
X X

Mathematica [A] time = 0.22, size = 0, normalized size = 0.00

dx

a + besch (c + dxz)
f x2

Verification is Not applicable to the result.

[In] Integrate[(a + b*Cschlc + d*x~2])/x"2,x]
[Out] Integrate[(a + b*Cschlc + d*x~2])/x72, x]
fricas [A] time = 0.47, size = 0, normalized size = 0.00

bcsch (dx2 + c) +a

xz

integral , X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(d*x~2+c))/x"2,x, algorithm="fricas")
[Out] integral((b*csch(d*x™2 + c) + a)/x"2, x)

giac [A] time = 0.00, size = 0, normalized size = 0.00

dx

bcsch (dx2 + c) +a
f x2

Verification of antiderivative is not currently implemented for this CAS.



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

maple [A] time = 0.02, size = 0, normalized size = 0.00

dx

fa+bcsch(dx2+c)

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

[In] int((at+b*csch(d*x"2+c))/x"2,x%)
[Out] int((a+b*csch(d*x~2+c))/x"2,x%)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

2b f xz(e(dx2+c) 1_ e(—dxz—c)) ax - g

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(d*x~2+c))/x"2,x, algorithm="maxima"
[Out] 2*bxintegrate(1/(x"2%(e~(d*x™2 + c) - e~ (-d*x"2 - ¢))), x) - a/x

mupad [A] time = 0.00, size = -1, normalized size = -0.04

b

a+ sinh(d x2+c)
[,

12
Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b/sinh(c + d*x"2))/x"2,x)
[Out] int((a + b/sinh(c + d*x72))/x"2, x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

dx

f a + bcsch (c + dxz)

12
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(d*x**2+c))/x**2,x)

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

96
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5

X
323 | > dx
(a+bcsch(c+dx2))
Optimal. Leaf size=922
blog (<2 1 1) 2% B log (<22 1 1) 2t blog (L 1 1) 0t Blog[—L 4 1)t
P AV . 8\ i Ve . S\ v S\ v
6a* a>Na? + b d 242 (a2 + b2)3/2 d a?Va? + b2 d 242 (az + b2)3/2 d 2

[Out] -1/2%b"2xx"4/a~2/(a"2+b"2)/d+1/6%x"6/a~2+b"2*x"2*1n(1+axexp(d*x~2+c)/(b-(a~
2+b~2)~(1/2)))/a~2/(a"2+b"2) /d"2+1/2%b"3xx"4*1n (1+a*xexp (d*xx~2+c) / (b-(a~2+b~
2)7(1/2)))/a"2/(a"2+b"2) " (3/2) /d+b~2*x"2*1n (1+a*exp (d*xx~2+c) / (b+(a"2+b"2) " (
1/2)))/a~2/(a"2+b"2)/d"2-1/2%b"3*x~4*1n (1+a*xexp (d*x~2+c)/(b+(a"2+b"2) ~(1/2)
))/a”2/(a”2+b"2) " (3/2) /d+b~2*polylog(2,-a*exp (d*x~2+c)/(b-(a"2+b"2)"(1/2)))
/a”2/(a"2+b72)/d"3+b"3*x"2*polylog(2,-a*xexp (d*x~2+c)/(b-(a"2+b"2)"(1/2)))/a
~2/(a"2+b~2)"(3/2) /d"2+b"2*polylog(2,-a*xexp (d*x~2+c) / (b+(a"2+b"2)~(1/2)))/a
~2/(a”2+b~2) /d"3-b"3*xx"2*polylog (2, -a*exp(d*x~2+c) /(b+(a~2+b~2)~(1/2)))/a"2
/(a~2+b"2) " (3/2) /d"2-b"3*polylog(3,-a*exp (d*x~2+c)/(b-(a"2+b"2)~(1/2)))/a~2
/(a”2+b72) 7 (3/2) /d"3+b~3*polylog(3, —axexp(d*x~2+c) /(b+(a~2+b~2)~(1/2)))/a"2
/(a~2+b72)7(3/2)/d~3-1/2*b~2*x"4*cosh(d*x"2+c) /a/(a"2+b~2) /d/ (b+a*sinh (d*x~
2+c) ) -bxx~4*x1n(1+a*xexp (d*x~2+c)/(b-(a”2+b"2)~(1/2)))/a~2/d/(a"2+b"2) " (1/2)+
b*x~4*1n (1+a*exp (d*xx~2+c)/(b+(a~2+b~2)~(1/2)))/a~2/d/(a"2+b~2) " (1/2) -2*b*x"
2#polylog(2,-a*xexp(d*x~2+c)/(b-(a~2+b~2)~(1/2)))/a~2/d"2/(a"2+b~2) " (1/2) +2x
b*x~2*%polylog(2,-a*exp(d*x~2+c)/(b+(a”2+b72)~(1/2)))/a~2/d"2/(a"2+b"2) " (1/2
)+2xb*polylog(3,-a*xexp (d*x~2+c)/(b-(a"2+b~2)~(1/2)))/a~2/d~3/(a"2+b"2) " (1/2
) -2*xb*polylog(3,-a*exp(d*x~2+c)/(b+(a"2+b"2)~(1/2)))/a~2/d~3/(a"2+b"2) " (1/2
)

Rubi [A] time = 2.03, antiderivative size = 922, normalized size of antiderivative
= 1.00, number of steps used = 31, number of rules used = 12, integrand size = 18,

number of rules _ ),667, Rules used = {5437, 4191, 3324, 3322, 2264, 2190, 2531, 2282, 6589,
integrand size
5561, 2279, 2391}

dez +c dx2+c edx2+c

dx2+c
1 — +1|x* PPlog|——= +1|x* bl = +1)x* Plog|——= +1]|x*
x® blog (b—\/a2+b2 " )x s 8 (b—\/a2+b2 i )x +b 8 (b+\/a2+b2 " )x blog (b+\/a2+b2 )
6a* a>Na? + b d 242 (a2 + b2)3/2 d a?Va? + b2 d 242 (a2 " b2)3/2 d 2

Antiderivative was successfully verified.
[In] Int[x"5/(a + b*Cschl[c + d*x~2])"2,x]

[Out] -(b~2*x"4)/(2*a"2x(a"2 + b~2)*d) + x76/(6%¥a"2) + (b~2*x"2*xLog[l + (a*E~(c +
d*x~2))/(b - Sqrt[a™2 + b~2])])/(a"2%x(a"2 + b"2)*d"2) + (b~ 3*x"4*Logl[l + (
axE~(c + d*x72))/(b - Sgrt[a™2 + b~2])]1)/(2*xa"2x(a"2 + b~2)7(3/2)*d) - (bx*x
“4xLog[1l + (a*xE~(c + d*x72))/(b - Sqrt[a”2 + b~2])])/(a"2xSqrt[a”2 + b~2]*d
) + (b72*x72xLog[1 + (a*E~(c + d*x72))/(b + Sqrt[a”2 + b~2])])/(a"2x(a"2 +
b~2)*d"2) - (b~ 3*x"4xLog[l + (a*xE~(c + d*x”2))/(b + Sqrt[a”2 + b~2])]1)/(2*a
“2x(a”2 + b"2)7(3/2)*d) + (bxx"4xLogl[l + (a*E~(c + d*x~2))/(b + Sqrt[a”2 +
b~2]1)1)/(a"2xSqrt[a”2 + b~2]*d) + (b~2*PolyLogl[2, -((a*E~(c + d*x~2))/(b -
Sqrt[a”2 + b72]))])/(a"2x(a”2 + b~2)*d"3) + (b~3*x"2*PolyLog[2, -((a*xE~(c +
d*x~2))/(b - Sqrt[a™2 + b72]))]1)/(a"2*(a”2 + b~2)7(3/2)*d"2) - (2*%b*x~2*Po
lyLog[2, -((a*xE~(c + d*x72))/(b - Sqrt[a”2 + b~2]))])/(a~2*Sqrt[a”2 + b~2]*
d~2) + (b~2xPolyLog[2, -((a*E~(c + d*x72))/(b + Sqgrtl[a”2 + b~2]))]1)/(a"2*(a
~2 + b 2)*d"3) - (b 3*x"~2%PolyLogl[2, -((a*E~(c + d*x~2))/(b + Sqrt[a™2 + b~
2]))1) /(@ 2x(a”2 + b~2)7(3/2)*d"2) + (2%b*x~2*PolyLog[2, -((a*E~(c + d*x"2)
)/ (b + Sqrt[a”2 + b~2]))])/(a"2*Sqrt[a~2 + b~2]*d"2) - (b~3*PolyLogl[3, -((a
*E7(c + d*x72))/(b - Sqrt[a”2 + b~2]))])/(a"2*x(a"2 + b~2)7(3/2)*d"3) + (2%b
*PolyLog[3, -((a*E~(c + d*x~2))/(b - Sqrt[a”2 + b~2]))])/(a~2*Sqrt[a"2 + b~
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2]*%d~3) + (b~3*PolyLog[3, -((a*E~(c + d*x72))/(b + Sqrtl[a”2 + b~2]))])/(a"2
*(a”2 + b72)7(3/2)*d"3) - (2¥b*PolyLogl3, -((a*E~(c + d*x~2))/(b + Sqrt[a~2
+ b72]))]1)/(a"2%Sqrt[a”2 + b72]*d"3) - (b"2*xx"4xCosh[c + d*xx"2])/(2*a*x(a"2
+ b72)*d*(b + axSinh[c + d*x72]))

Rule 2190

Int [CC(F_)~((g_)*((e_.) + (£_)*(x_))))"(a_)*((c_.) + (d_)*(x_))"(m_.))/
(@) + (b_)*x((F_)"((g_I)*((e_.) + (£_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*Log[l + (bx(F~(gx(e + f*x)))"n)/al)/(bxfxgxnxLog[F]), x] - Di
st [(d*m) / (bxfxg*n*xLog[F]), Int[(c + d*x)~(m - 1)*Logl[l + (b*x(F~(gx(e + f*x)
))°n)/al, x], x] /; FreeQ[{F, a, b, c, d, e, f, g, n}, x] && IGtQ[m, O]

Rule 2264

Int[((F)~(u)*((f_.) + (g_)*(x_)) " (m_.))/((a_.) + (b_.)*x(F_)"(u_) + (c_.)
x(F_)~(v_)), x_Symbol] :> With[{q = Rt[b~2 - 4xaxc, 2]}, Dist[(2*c)/q, Int[
((f + gxx)"m*xF"u) /(b - q + 2*%cxF~u), x], x] - Dist[(2xc)/q, Int[((f + g*x)~
m*F u) /(b + q + 2%c*xF~u), x], x]] /; FreeQ[{F, a, b, c, f, g}, x] & EqQl[v,
2*xu] && LinearQ[u, x] && NeQ[b~2 - 4xaxc, 0] && IGtQ[m, O]

Rule 2279

Int[Logl[(a_) + (b_.)*x((F_)~((e_.)*x((c_.) + (d_.)*(x))))"(n_.)], x_Symbol]
:> Dist[1/(d*e*n*Log[F]), Subst[Int[Logla + bxx]/x, x], x, (F~(ex(c + d*x))
)°nl], x] /; FreeQ[{F, a, b, ¢, d, e, n}, x] && GtQ[a, O]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunctionlu, x]/x, x], x, v], x]] /; Functi
onOfExponentialQ[u, x] && 'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)[v_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2391

Int[Log[(c_.)*x((d ) + (e_.)*x(x_ )" (n_.))]1/(x_), x_Symbol] :> -Simp[PolyLogl[2
, —(cxexx"n)]/n, x] /; FreeQl[{c, d, e, n}, x] && EqQ[c*d, 1]

Rule 2531

Int [Log[l + (e_.)*((F_)"((c_.)*((a_.) + (b_.)*(x_)))) " (n_)]I*x((f_.) + (g_.)
x(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) “m*PolyLog[2, -(ex(F~(cx(a + bxx
)))"n)]1)/(b*cxn*Log[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x) " (m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, £
, g, nt, x] & GtQ[m, 0]

Rule 3322

Int[((c_.) + (@_)*x D))" (m_.)/((a_) + (b_.)*sin[(e_.) + (Complex[0, fz ])*
(f_.)*(x_)]1), x_Symbol] :> Dist[2, Int[((c + d*x) m*E~(-(I*xe) + fxfz*x))/(-
(Ixb) + 2%a*xE~(-(I*xe) + fxfzkx) + IxbxE~(2x(-(Ixe) + fxfzxx))), x], x] /; F
reeQ[{a, b, ¢, d, e, £, fz}, x] && NeQ[a"2 - b"2, 0] && IGtQ[m, O]

Rule 3324

Int[((c_.) + (d_D*(x_))"(m_.)/((a_) + (b_.)*sinl(e_.) + (£_.)*(x_)1)"2, x_
Symbol] :> Simp[(b*(c + d*x) m*Cos[e + f*x])/(f*x(a”2 - b"2)*(a + b*Sin[e +
fxx])), x] + (Dist[a/(a"2 - b~2), Int[(c + d*x)"m/(a + b*Sin[e + f*x]), x],
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x] - Dist[(bxd*m)/(f*(a"2 - b72)), Int[((c + d*x)"(m - 1)*Cos[e + f*x])/(a
+ b*Sin[e + f*x]), x], x]) /; FreeQ[{a, b, c, d, e, f}, x] && NeQ[a"2 - b~
2, 0] && IGtQ[m, O]

Rule 4191

Int[(cscl(e_.) + (£_0*(x_)1*(b_.) + (a_)) " (n_.)*((c_.) + (d_)*(x_))"(m_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, 1/(Sin[e + f*x]™n/(b + axSi
nle + f*x])"n), x], x] /; FreeQ[{a, b, ¢, d, e, £}, x] && ILtQ[n, 0] && IGt
Q[m, 0]

Rule 5437

Int[((a_.) + Csch[(c_.) + (d_.)*(x_)"(n_)]*(_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + bxCschlc + d*x])
“p, x], x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/nl, 0] && IntegerQ[p]

Rule 5561

Int[(Cosh[(c_.) + (d_.)*(x_)I*((e_.) + (£_)*(x_)) " (m_.))/((a_) + (b_.)*Sin
hl(c_.) + (d_.)*(x_)]), x_Symbol] :> -Simp[(e + f*x)"(m + 1)/(b*fx(m + 1)),
x] + (Int[((e + f*x)"m*E"(c + d*x))/(a - Rt[a"2 + b"2, 2] + b*E"(c + d*x))
, x] + Int[((e + f*x)"m*xE~(c + d*x))/(a + Rt[a™2 + b™2, 2] + b*E~(c + d*x))
, x1) /; FreeQ[{a, b, c, d, e, f}, x] && IGtQ[m, 0] && NeQ[a"2 + b~2, 0]

Rule 6589

Int[PolyLogln_, (c_.)*((a_.) + (b_)*(x_))"(p_.)1/C(d_.) + (e_.)*x(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, c*(a + b*x)"pl/(e*p), x] /; FreeQ[{a, b, c, d
, €, n, p}, x] & EqQ[b*d, axe]

Rubi steps



0

f (a + besch (c + dxz))z

= %Subst(f(x

X

dx = = Subst(

X

2

2

(a + besch(c + dx))?

dx, x, xz)

b2 x2

100

2bx?

)) dx, x, xz)

+ —_
a2 a?(b +asinh(c +dx))?  a?(b + asinh(c + dx)
2
_x 2 2 X 2
6 bSubst (f b+a sinh(c+dx) dx, x, x ) b"Subst (f (b+a sinh(c+dx))? dx, x, x )
== +
6a2 a2 242
ec+dxx2
X6 b?x* cosh (c + dxz) (2b) Subst (f it 2bec x4 2(cHdx) dx,

T 6a? 2a(a2+b2)d(b+asinh(c+dx2)) -

T o (a2 +12)d "o

Mathematica [A]

b2yt x®

b2y x®

72
b2x* cosh (c + dxz) b Subst (f o
F— + R
242 (a2 + bz) d 6a2 24 (a-’- + bz) d (b + asinh (c + dxz)) a:
c+dx2 c+dx? -
v 2log(1 + b_m) bx4log(1 + b_”;m) %

b2yt X

zaZ(a2+b2)d+@+

b2yt x®

2a2(a2+b2)d+@+

b2x*

zaz(a2+b2)d+@+

b2yt X

zaZ(a2+b2)d+@+

Antiderivative was successfully verified.
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time = 14.10, size = 1502, normalized size = 1.63

result too large to display

[In] Integrate[x”5/(a + b*Cschlc + d*x~2])72,x]

[Out] (Cschlc + d*x~2]"2*(b + a*Sinh[c + d*x~2])*((6*xb~2*x"4xCsch[c]*(b*Cosh[c] +
a*Sinh[d*x72]))/((a"2 + b~2)*d) + 2xx"6%(b + a*Sinh[c + d*x"2]) - (6xb*E"(
2%c)* (2xb*xd"2+E~ (2*%c)*Sqrt [(a”2 + b"2)*E~(2*c)]*x"4 + 2*bxd*Sqrt[(a”2 + b~2
)*¥E”~ (2xc) 1 *x"2*Log[1 + (a*xE~(2xc + d*x"2))/(b*E"c - Sqrt[(a”2 + b~2)*E~(2*c
)1)] - 2%b*d*E” (2*%c)*Sqrt[(a”2 + b7™2)*E~(2%c)]1*x"2*xLog[1 + (a*E~(2*c + dxx~
2))/(b*E"c - Sqrtl[(a™2 + b72)*E~(2%c)])] - 2%a”2*d"2*xE~c*x"4*xLog[1 + (a*E™(
2%c + d*x72))/(b*E"c - Sqrt[(a”2 + b"2)*E~(2*c)])] - b~2*d"2*E~c*x"4*Log[1
+ (a*E~(2*%c + d*x72))/(b*E"c - Sqrt[(a”2 + b™2)*E~(2xc)])] + 2xa~2*xd"2+E~(3
xc)*x"4xLog[1l + (a*E~(2xc + d*x72))/(b*E"c - Sqrt[(a”2 + b™2)*E~(2xc)])] +
b~2*%d"2+E” (3*xc) *x"4*xLog[1 + (a*E~(2xc + d*x72))/(b*E"c - Sqrt[(a”2 + b~2)*E
“(2xc)])] + 2*¥bxdxSqrt[(a”2 + b~2)*E~(2xc)]*x"2xLog[1l + (a*E~(2*c + d*x~2))
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/(b*xE~c + Sqrt[(a”2 + b~2)*E~(2*%c)])] - 2%bxd*E~(2xc)*Sqrt[(a”2 + b~2)*E~(2
xc)]*x"2xLog[1 + (a*E~(2%c + d*x"2))/(b*E"c + Sqrt[(a”2 + b~2)*E~(2*c)])] +
2%a”2*%d"2*E"c*kx"4*Log[1 + (a*xE~(2*c + d*x72))/(b*E"c + Sqrt[(a”2 + b72)*E~
(2%c)1)] + b™2xd"2*E~c*x"4*Log[1 + (a*E~(2*c + d*x”2))/(b*E~c + Sqrt[(a™2 +
b~2)*E7(2%c)])] - 2%a~2xd"2*E~ (3*c)*x"4xLog[1l + (a*E~(2%c + d*x72))/(b*E"c
+ Sqrt[(a”2 + b™2)*E~(2%c)])] - b~2*xd"2+E” (3*c)*x"4*xLog[1l + (a*E~(2xc + d*
x72))/(b*E”c + Sqrt[(a™2 + b~2)*E~(2xc)])] + 2x(-1 + E~(2*c))*(-(b*Sqrt[(a”
2 + bT2)*E7(2%c)]) + 2%a"2*d*E"c*x72 + b72*d*E"c*x"2)*PolyLog[2, -((a*E” (2%
c + d*x"2))/(bxE"c - Sqrt[(a”™2 + b~2)*E~(2*c)]))] - 2*x(-1 + E~(2xc))*(b*Sqr
t[(a”™2 + b72)*E~(2%c)] + 2*%a"2*%d*E"c*x"2 + b~2*xd*E”c*x"2)*PolyLog[2, -((a*E
“(2xc + d*x72))/(b*E"c + Sqrt[(a”™2 + b"2)*E~(2%c)]))] + 4xa”2*xE~c*PolyLog[3
, —((a*E~(2%c + d*x~2))/(b*E"c - Sqrt[(a”2 + b~2)*E~(2*c)]))] + 2%b"2xE~c*P
olyLogl[3, -((a*xE~(2%c + d*x72))/(b*E"c - Sqrt[(a”2 + b"2)*E~(2*c)]))] - 4xa
“2xE” (3*c)*PolyLog[3, -((a*E~(2%c + d*x~2))/(b*E"c - Sqrt[(a”2 + b™2)*E~(2x*
c)1))] - 2xb~2*%E~(3*c)*PolyLogl[3, -((a*E~(2xc + d*x"2))/(b*E"c - Sqrt[(a~2
+ b"2)*E"(2%c)]))] - 4*xa~2+«E"c*PolyLogl[3, -((a*E~(2xc + d*x72))/(b*E"c + Sq
rt[(a”2 + b72)*E~(2*c)]))] - 2%b"2xE~c*PolyLog[3, -((a*E~(2*c + d*x~2))/(b*
E7c + Sqrtl[(a”™2 + b™2)*E~(2%c)]))] + 4xa~2xE~(3*c)*PolyLog[3, -((a*E~(2*c +
d*x7"2))/(b*E~c + Sqrt[(a™2 + b~2)*E~(2%c)]))] + 2*b"2*E” (3*c)*PolyLog[3, -
((a*E~(2%c + d*x~2))/(b*E"c + Sqrt[(a™2 + b~2)*E~(2%c)]))]1)*(b + a*Sinh[c
d*x72]))/(d73*x((a”2 + b72)*E~(2%c))~(3/2)* (-1 + E7(2%c)))))/(12%xa"2*(a +
xCschlc + d*x~2])72)

o +

fricas [C] time = 0.55, size = 3756, normalized size = 4.07

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~5/(atbxcsch(d*x~2+c))~2,x, algorithm="fricas")

[Out] -1/6*%((a”5 + 2*xa~3%b~2 + a*b”4)*d"3*x"6 + 6x(a~3*b~2 + a*b”™4)*c”2 - ((a~5 +
2%a"3*b72 + a*b"4)*d"3*x"6 - 6*%(a"3*b”"2 + axb"4)*d"2*x"4 + 6*%(a”3*b”"2 + ax
b~4)*c"2)*cosh(d*x™2 + ¢c)72 - ((a”5 + 2%¥a~3%b"2 + a*xb”™4)*d"3*x"6 - 6*(a”3*b
"2 + axb”4)*d"2*x"4 + 6x(a”3*%b"2 + a*b”4)*c”2)*sinh(d*x"2 + ¢)"2 + 6x(2*a"4
*b + a”2+%b”3 - (2*xa~4xb + a"2%b"3)*cosh(d*x"2 + ¢)~2 - (2*a"4*b + a~2*xb"3)x*
sinh(d*x"2 + ¢c)72 - 2*x(2*a~3%b~2 + a*b”4)*cosh(d*x"2 + c) - 2*%(2*a”3*b~"2 +
axb”4 + (2xa”4xb + a~2+b"3)*cosh(d*x~2 + c))*sinh(d*x~2 + c))*sqrt((a™2 + b
~2)/a"2)*polylog(3, (b*cosh(d*x”2 + c) + b*sinh(d*x”2 + c) + (axcosh(d*x~2
+ ¢) + axsinh(d*x"2 + c))*sqrt((a”2 + b~2)/a"2))/a) - 6x(2*xa"4xb + a"2xb~3
- (2*xa~4*b + a"2*b~3)*cosh(d*x"2 + c)~2 - (2*¥a"4*b + a~2%b"3)*sinh(d*x~2 +
)72 - 2%(2%a"3*b"2 + a*b"4)xcosh(d*x"2 + c) - 2x(2*xa~3*b"2 + a*xb”4 + (2*a”
4xb + a”2*xb~3)*cosh(d*x”2 + c))*sinh(d*x"2 + c))*sqrt((a”2 + b~2)/a"2)*poly
log(3, (b*cosh(d*x”2 + c) + b*sinh(d*x"2 + c) - (a*cosh(d*x"2 + c) + a*sinh
(d*x~2 + c))*sqrt((a”2 + b~2)/a"2))/a) - 2x((a"4*b + 2%a~2*b~3 + b~5)*d~3*x
"6 - 3*%(a”2*%b"3 + b75)*d"2*x"4 + 6*(a"2*%b”3 + b~5)*c”2)*cosh(d*x"2 + ¢c) + 6
*(a"3*%b"2 + a*b™4 - (a"3%*b"2 + ax*b”4)*cosh(d*x"2 + ¢)"2 - (a"3*%b"2 + a*xb”4)
*¥sinh(d*x"2 + ¢c)72 - 2*(a"2*%b"3 + b~5)*cosh(d*x"2 + ¢c) - 2*¥(a"2*b"3 + b~5 +
(a”3%b"2 + a*b”4)*cosh(d*x"2 + c¢))*sinh(d*x"2 + c) + ((2*xa~4*b + a~2*b"3)*
d*x"2*cosh(d*x"2 + ¢)72 + (2*a"4*b + a~2*xb~3)*d*x"2*sinh(d*x"2 + c)~2 + 2% (
2*%a”"3%b"2 + a*b”4)*d*x"2*xcosh(d*x”2 + c) - (2*¥a"4*xb + a~2%b”3)*d*x"2 + 2*((
2%a~4*b + a”"2*b”"3)*d*x"2*cosh(d*x"2 + c) + (2*%a~3*b"2 + axb”4)*d*x"2)*sinh(
d*x"2 + c))*sqrt((a™2 + b72)/a"2))*dilog((b*cosh(d*x”"2 + c) + b*sinh(d*x"2
+ ¢c) + (a*cosh(d*x”2 + c) + a*sinh(d*x"2 + c))*sqrt((a”2 + b~2)/a"2) - a)/a
+ 1) + 6x(a"3*b"2 + a*b”4 - (a”3*b"2 + a*b"4)*cosh(d*x"2 + ¢c)”2 - (a"3*b"2
+ a*b”4)*sinh(d*x"2 + ¢)72 - 2%(a"2*b"3 + b~5)*cosh(d*x"2 + c) - 2*x(a~2*b~
3 + b5 + (a”3*b"2 + a*b”4)*cosh(d*x"2 + c))*sinh(d*x"2 + c) - ((2*a~4*xb +
a~2%b~3) *d*x"2*cosh(d*x~2 + ¢c)~2 + (2*a"4*b + a~2xb~3)*d*x"2*sinh(d*x”"2 + ¢
)72 + 2% (2%a"3%b72 + axb"4)*dxx"2*cosh(d*x"2 + c) - (2*xa~4xb + a”2%b~3)*d*x
"2 + 2% ((2*%a"4*b + a"2xb"3)*d*x"2*cosh(d*x"2 + c) + (2*¥a~3*b"2 + ax*b”4)*d*x
“2)*sinh(d*x"2 + c))*sqrt((a™2 + b~2)/a"2))*dilog((b*cosh(d*x~2 + c) + bx*si
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nh(d*x"2 + c¢) - (axcosh(d*x"2 + c) + axsinh(d*x~2 + c))*sqrt((a™2 + b~2)/a”
2) - a)/a + 1) + 3*x(2*x(a"3*%b"2 + a*b”4)*ckcosh(d*x"2 + ¢c)"2 + 2*(a”3*b"2 +
a*b~4)*c*sinh(d*x"2 + ¢)72 + 4%(a"2*%b"3 + b~5)*cxcosh(d*x™2 + ¢c) - 2*(a”3x*b
"2 + axb”4)*c + 4x((a"3%b"2 + ax*b”4)*ckcosh(d*x"2 + c) + (a”2*%b”3 + b~5)*c)
*sinh(d*x"2 + c) - ((2*xa~4%b + a~2*b~3)*c"2xcosh(d*x"2 + c)”2 + (2*a~4xb +
a~2%b"3)*c"2*sinh(d*x"2 + ¢)72 + 2% (2*a”"3*b"2 + axb~4)*c " 2*cosh(d*x"2 + c)
- (2%a"4*b + a"2*xb"3)*c”2 + 2% ((2*a"4*b + a~2*b"3)*c"2*cosh(d*x"2 + c) + (2
*a"3%b”2 + axb”4)*c”2)*sinh(d*x"2 + c))*sqrt((a”2 + b72)/a"2))*log(2*a*xcosh
(d*x~2 + c) + 2xa*xsinh(d*x"2 + c) + 2*xa*xsqrt((a”2 + b72)/a"2) + 2*b) + 3*(2
*(a"3%b"2 + ax*b”4)*c*xcosh(d*x”"2 + ¢c)”2 + 2x(a”3*b"2 + a*xb~4)*c*xsinh(d*x"2 +
c)"2 + 4%(a"2*b”3 + b75)*cxcosh(d*x™2 + c) - 2*(a”3*b"2 + a*b”4)*c + 4*x((a
~3%b"2 + axb”4)*ckxcosh(d*x"2 + ¢c) + (a"2*b"3 + b~5)*c)*sinh(d*x"2 + c) + ((
2%a”4xb + a~2%b”3)*c”2*cosh(d*x"2 + c)72 + (2*¥a"4*xb + a~2%b~3)*c " 2*sinh(d*x
T2 + ¢)72 + 2% (2%a”3%b"2 + axb~4)*c”2*cosh(d*x"2 + ¢) - (2*¥a"4*b + a~2*b”3)
*¥c72 + 2% ((2%a"4*xb + a"2*¥b"3)*c " 2*cosh(d*x™2 + c) + (2*xa~3*%b”"2 + a*xb~4)*c”2
)*sinh(d*x72 + c))*sqrt((a”2 + b~2)/a"2))*log(2*a*xcosh(d*x"2 + c) + 2*a*sin
h(d*x"2 + c) - 2*xaxsqrt((a”2 + b~2)/a"2) + 2*b) + 3*x(2%(a”3*b"2 + a*b”4)*dx*
x72 - 2x((a”3*%b"2 + a*b”4)*d*x"2 + (a~3*%b"2 + a*b”4)*c)*cosh(d*x"2 + ¢)"2 -
2% ((a”3*b~2 + a*b~4)*d*x"2 + (a”3*b”2 + a*b"4)*c)*sinh(d*x"2 + c)”2 + 2x(a
“3%b72 + a*b4)*c - 4x((a"2%b"3 + b7B)*d*x"2 + (a"2%b~3 + b~5)*c)*cosh(dxx”
2 + c) - 4x((a"2%b"3 + b75)*d*x"2 + (a”2*b"3 + b75)*c + ((a"3*b"2 + axb”4)x*
d*x"2 + (a"3*b"2 + a*b~4)*c)*cosh(d*x"2 + c))*sinh(d*x"2 + c) - ((2*xa~4xb +
a"2*xb"3)*xd"2*x"4 - (2%a~4xb + a"2*b"3)*c”2 - ((2*a~4*b + a”~2*b"3)*d"2*xx"4
- (2*xa"4*b + a"2*b~3)*c"2)*cosh(d*x"2 + ¢c)~2 - ((2*xa"4*b + a~2*b~3)*d"2*x"4
- (2*%a"4xb + a"2*b"3)*c”2)*sinh(d*x"2 + c)72 - 2% ((2*%a"3*b"2 + a*b”~4)*d"2x
x~4 - (2*%a"3*b"2 + axb”4)*c"2)*cosh(d*x"2 + c) - 2*((2*%a"3*b"2 + axb”4)*d"2
*x74 - (2%a”3*b72 + axb”4)*c”2 + ((2*%a"4*b + a~2*xb"3)*d"2*x"4 - (2*%a"4*b +
a~2xb~3)*c"2)*cosh(d*x~2 + c))*sinh(d*x"2 + c))*sqrt((a”2 + b~2)/a"2))*log(
-(b*cosh(d*x"2 + c¢) + b*sinh(d*x"2 + c) + (a*xcosh(d*x"2 + c) + a*sinh(d*x"2
+ c))*sqrt((a™2 + b72)/a"2) - a)/a) + 3*x(2x(a”3%b72 + a*b”4)*d*x"2 - 2*x((a
“3*%b"2 + axb”4)*d*x"2 + (a"3*b"2 + axb”4)*c)*cosh(d*x"2 + c)"2 - 2x((a”3*b”
2 + a*xb”4)*d*x"2 + (a"3*b"2 + a*b”4)*c)*sinh(d*x"2 + ¢)72 + 2*(a"3*b"2 + ax
b"4)*c - 4x((a”2%b"3 + b7B)*d*x"2 + (a"2*%b"3 + b~5)*c)*cosh(d*x"2 + c) - 4%
((a™2*b"3 + b75)*d*x"2 + (a"2*b"3 + b7 5)*c + ((a™3*b"2 + a*b”4)*d*x"2 + (a~
3*b~2 + a*b"4)*c)*xcosh(d*x”2 + c))*sinh(d*x"2 + c) + ((2*a"4*xb + a~2xb~3)*d
“2%x74 - (2*%a"4xb + a"2xb"3)*c”2 - ((2*a4xb + a"2%b"3)*d"2*x"4 - (2*a~4x*b
+ a”2xb73)*¢c"2)*cosh(d*x™2 + ¢)72 - ((2*xa~4xb + a~2%b"3)*d"2*x"4 - (2*xa~4%Db
+ a”2xb73)*c"2)*sinh (d*x"2 + ¢)72 - 2x((2*%a"3*b"2 + axb”4)*d"2*x"4 - (2*a”
3*b"2 + axb”4)*c"2)*cosh(d*x"2 + c) - 2*x((2*¥a"3*b"2 + a*xb”4)*d"2*x"4 - (2*a
“3%b72 + a*b”4)*c”2 + ((2%a"4xb + a"2*b”"3)*d"2*xx"4 - (2*a"4*b + a"2*xb"3)*c”
2)*cosh(d*x”2 + c))*sinh(d*x"2 + c))*sqrt((a”2 + b~2)/a"2))*log(-(b*cosh(d*
X"2 + ¢) + bxsinh(d*x"2 + c) - (a*cosh(d*x"2 + c) + a*sinh(d*x"2 + c))*sqrt
((a”2 + b"2)/a"2) - a)/a) - 2x((a"4*b + 2*a~2%b"3 + b"5)*d"3*x"6 - 3*x(a~2*b
"3 + bTH)*dA"2*x"4 + 6x(a”2*%b"3 + b"H)*c”2 + ((a”5 + 2*¥a"3*%b"2 + a*xb"4)*d"3*
X"6 - 6x(a"3%b"2 + ax*b”4)*d"2*x"4 + 6x(a"3%b"2 + a*b”4)*c”2)*cosh(d*x"2 + ¢
))*sinh(d*x"2 + ¢))/((a”7 + 2*a”5%b~2 + a”"3*b~4)*d"3*cosh(d*x"2 + c)"2 + (a
7 + 2%a”5%b"2 + a~3*%b”"4)*d"3*sinh(d*x"2 + ¢)72 + 2*%(a"6%b + 2%a"4*xb~3 + a”
2%b~5) *d"3*cosh(d*x"2 + ¢) - (a”7 + 2*a"5*xb"2 + a~3*%b"4)*d"3 + 2x((a”7 + 2%
a~5*%b"2 + a"3*b"4)*d"3*xcosh(d*x"2 + c) + (a"6*xb + 2*xa~4*b~3 + a”2*b”5)*d"3)
*sinh(d*x~2 + c))

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

5

J“ a dx
(bcsch(dx24-c)4—a)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~5/(atb*csch(d*x”2+c))”2,x, algorithm="giac")



103

[Out] integrate(x~5/(b*csch(d*x”2 + c) + a)~2, x)

maple [F] time = 0.60, size = 0, normalized size = 0.00

5

f X dx
(a+besch (422 +¢))”

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~5/(a+b*csch(d*x"2+c))~2,x)
[Out] int(x"5/(a+b*csch(d*x"2+c))"2,x)
maxima [F]  time = 0.00, size = 0, normalized size = 0.00

(a3de(2 ) + ab?de? C))x6e(2 @) _ 6 ab®x* — (a3d + abzd)x6 +2 (3 b3x%e + (azbdeC + b3dec)x6)e(dx2)

6 (a5d + adbh?d - (a5de(2 ) + a3b%de C))e(z @) _ 2 (a4bdef + a2b3dec)e<dx2)) add -

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~5/(atb*csch(d*x”2+c))~2,x, algorithm="maxima"

[Out] -1/6*%((a”~3*d*xe”(2*c) + a*b”2*xd*e” (2*c))*x"6%e” (2*%d*x"2) - 6*a*xb™2*xx"4 - (a”
3*%d + axb”2*d)*x"6 + 2*(3*%b"3*xx"4*e"c + (a~2*bxd*e”c + b~ 3*xd*e”c)*x”"6)*e”(d
*x72))/(a"b*xd + a"3*b"2xd - (a~5*d*e”(2*c) + a~3*b"2xdxe” (2*c))*e” (2*xd*x"2)

- 2x(a"4xbxd*e”c + a"2*b"3*d*e"c)*e” (d*x"2)) - integrate(2x(2xa*xb"2*x"2 -
(2%b"3*x"2%e"c + (2*a"2xbxd*e”c + b 3*d*e”c)*x"4)*e” (d*x"2))*x/(a"b*d + a”3
*b72%d - (a"5*xd*e”(2*c) + a~3*b"2*d*e” (2*c))*e” (2xd*x"2) - 2*(a"4*bxd*e”c +

a~2*xb~3*xd*e"c)*e” (d*x"2)), x)

mupad [F] time = 0.00, size = -1, normalized size = -0.00

f il dx

2
o+ —r
( sinh(d x2+c) )

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"5/(a + b/sinh(c + d*x72))"2,x)
[Out] int(x~5/(a + b/sinh(c + d*x~2))7"2, x)

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

5

f a dx
(a + besch (c + dxz))z

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**5/(a+b*csch(d*x**2+c))**2,x)

[Out] Integral(x*x5/(a + b*csch(c + d*x**2))**2, x)
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4

X
3.24 5 dx
(a+bcsch(c+dx2))
Optimal. Leaf size=21
A
Int

(a+ besch (c + d2)

[Out] Unintegrable(x~4/(atb*csch(d*x~2+c))~2,x)

time = 0.03, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

Rubi [A]

number of steps used = 0, number of rules used = 0, integrand size = 0, - :
integrand size

0.000, Rules used = {}
4

f ad dx
(a + besch (¢ + dx2))°

Verification is Not applicable to the result.

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

[Out] Defer[Int] [x"4/(a + b*Cschlc + d*x~2])~2, x]
Rubi steps

4

/ ( T / i+ bosch(cr )

a + bcsch (c + dx?

Mathematica [F] time = 180.00, size = 0, normalized size = 0.00

$Aborted

Verification is Not applicable to the result.
[In] Integrate[x~4/(a + b*Cschlc + d*x~2])72,x]

[Out] $Aborted

fricas [A] time = 0.46, size = 0, normalized size = 0.00

x4
X

integral 5 ,
b2 csch (dx2 + c) + 2abcsch (dx2 + c) + g2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4/(atb*csch(d*x”2+c))~2,x, algorithm="fricas")

[Out] integral(x~4/(b~2xcsch(d*x"2 + c)~2 + 2%a*b*csch(d*x™2 + c) + a~2), x)

giac [A] time = 0.00, size = 0, normalized size = 0.00
4
a dx

/ (besch (a2 +¢) +a)°

Verification of antiderivative is not currently implemented for this CAS.

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

maple [A] time = 0.56, size = 0, normalized size = 0.00
4

f ad dx
(a + bcsch (d x2 + c))z

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~4/(a+b*csch(d*x"2+c))~2,x)
[Out] int(x~4/(a+b*csch(d*x~2+c))~2,x)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

(a3de(2 ) + ab2de? C))x5e(2 4) _ 5 223 — (a3d + abzd)x5 + (5 b3x3ef + 2 (azbdeC + b3dec)x5)e(dx2) f
5 (a5d + a3b2d - (a5de(2 ) + a3p2de@ C))e(2 ) o (a4bde" + a2b3dec)e(dx2)) ad -

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4/(atb*csch(d*x”2+c))”2,x, algorithm="maxima"

[Out] -1/5%((a”~3*d*xe”(2*c) + a*b™2*xd*e” (2*c))*x"5*e” (2*%d*x"2) - b*axb™2*xx~3 - (a~
3*kd + a*xb"2xd)*x”5 + (5xb"3*x"3*e”"c + 2*x(a"2*b*d*e”c + b~ 3*xd*e”"c)*x"5)*e”(d
*x72))/(a"5*xd + a~3*b"2xd - (a~5*xd*e”(2*c) + a~3*xb"2xdxe” (2*c))*e” (2*xd*x"2)

- 2x(a"4xbxd*e”c + a~2%b"3*d*e"c)*e”(d*x"2)) - integrate((3*a*b"2*x"2 - (3
*b73*x"2*%e”c + 2% (2*xa"2xbxd*e”c + b~3*kd*e”c)*x"4)*e” (d*x"2))/(a”"b5*d + a”~3*b

~2+%d - (a"b*xd*e” (2*c) + a~3*b"2*d*e” (2*c))*e” (2xd*x"2) - 2*(a"4*bxd*e"c + a
~2%b"3*d*e"c)*e” (d*x"2)), x)

mupad [A] time = 0.00, size = -1, normalized size = -0.05

f i dx

2
g+ —r
( sinh(d x2+c) )

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~4/(a + b/sinh(c + d*x"2))72,x)
[Out] int(x~4/(a + b/sinh(c + d*x~2))7"2, x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

4

f ad dx
(a + besch (c + dxz))z

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral(x**4/(a + bk*csch(c + d*x*x2))*x2, x)
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3
325 | —— dx
(a+bcsch(c+dx2))

Optimal. Leaf size=519

a ec+dx2

. e ‘ gee+e 2 2
o (‘b_\rzwz)fhz (‘m)leog(asmh(ﬁdxz)+b) b" 1°g(b—m ”) o8 Ve

a ec+dx2

+
a2d?Va? + b2 a2d?\a? + b2 2a%d? (612 + bz) a2dVa? + b? a2dVa? + b

[Out] 1/4*x~4/a~2+1/2%b~2*1ln(b+a*sinh(d*x~2+c))/a~2/(a"2+b~2)/d"2+1/2xb~3*x~2*1n (
1+axexp (d*x~2+c)/(b-(a"2+b~2)~(1/2)))/a~2/(a"2+b~2) ~(3/2) /d-1/2*%b~3*x~2*1n(
1+axexp (d*xx~2+c)/(b+(a™2+b72)"(1/2)))/a"2/(a"2+b~2) " (3/2) /d+1/2*%b~3*polylog
(2,-axexp(d*x~2+c)/(b-(a"2+b"2)"(1/2)))/a"2/(a"2+b~2) ~(3/2) /d"2-1/2*b~3*pol
ylog(2,-a*xexp(d*x~2+c)/(b+(a~2+b"2)"(1/2)))/a~2/(a"2+b"2) " (3/2) /d"2-1/2%b"2
xx~2*xcosh (d*x~2+c)/a/(a~2+b~2) /d/ (b+a*sinh (d*x~2+c) ) -b*x~2*1n(1+a*xexp (d*x~2
+c)/(b-(a"2+b~2)~(1/2)))/a~2/d/(a~2+b~2) ~(1/2) +b*x~2*1n(1+a*xexp (d*x~2+c) /(b
+(a”2+b"2)"(1/2)))/a~2/d/(a~2+b~2) ~(1/2) -b*polylog(2,-a*exp(d*xx~2+c) / (b-(a~
2+b72)7(1/2)))/a"2/d"2/(a"2+b"2) " (1/2) +b*polylog (2, -a*xexp (d*x~2+c) / (b+(a”~2+
b~2)"(1/2)))/a"2/d"2/(a"2+b"2) " (1/2)

Rubi [A] time = 1.08, antiderivative size = 519, normalized size of antiderivative
= 1.00, number of steps used = 22, number of rules used = 10, integrand size = 18,

numberofrules _ ) 556, Rules used = {5437, 4191, 3324, 3322, 2264, 2190, 2279, 2391, 2668,

integrand size

31)

a ec+dx2 a ec+dx2 +dx?

2
~ 3 et et ) _ et
bPolyLog (2, s ) ) b°PolyLog (2, s ) bPolyLog (2, —— +b) b°PolyLog (2, o +b)

+
2222 + b2 2242 (a2 " b2)3/2 a?d?>Na? + b? 20242 (a2 + b2)3/2

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

[Out] x~4/(4*a"2) + (b~3*x"2*xLog[l + (a*E~(c + d*x~2))/(b - Sqrt[a~2 + b~2])])/(2
*a”"2x(a”2 + b~2)7(3/2)*d) - (b*xx"2*xLog[l + (a*E~(c + d*x~2))/(b - Sqrt[a~2
+ b~2])]1)/(a"2xSqrt[a”2 + b~2]*d) - (b~3*x"2xLogl[l + (a*E~(c + d*x~2))/(b +
Sqrt[a™2 + b~2])])/(2*a"2x(a"2 + b~2)"(3/2)*d) + (b*x"2xLogl[l + (a*E~(c +
d*x~2))/(b + Sqrt[a™2 + b72])])/(a"2*Sqrt[a”2 + b"2]*d) + (b~2*Log[b + a*Si
nhlc + d*x"2]])/(2*xa"2x(a”2 + b~2)*d"2) + (b~3*PolyLog[2, -((a*E~(c + d*x~2
))/(b - Sqrt[a”2 + b™2]))1)/(2*xa"2x(a"2 + b~2)~(3/2)*d"2) - (b*PolyLogl[2, -
((@a*xE~(c + d*x72))/(b - Sqrt[a”2 + b~2]))])/(a~2*Sqrt[a”2 + b~2]*d"2) - (b~
3*PolyLog[2, -((a*E~(c + d*x~2))/(b + Sqrt[a”2 + b~2]))]1)/(2*xa"2x(a"2 + b~2
)7(3/2)*%d"2) + (b*PolyLogl[2, -((a*xE~(c + d*x72))/(b + Sqrt[a™2 + b~2]))]1)/(
a~2*3qrt[a”2 + b72]*d"2) - (b”™2%x72*Cosh[c + d*x72])/(2*a*x(a”2 + b~2)*dx*(b
+ axSinh[c + d*x72]))

Rule 31

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

Rule 2190

Int [CC(F_)~((g_)*((e_.) + (£_D*(x_))))"(a_)*((c_.) + (d_)*(x_))"(m_.))/
(@) + (b_)*x((F_)"((g_.)*((e_.) + (f_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x) m*Log[1l + (bx(F~(g*x(e + fx*x))) n)/al)/(bxfxg*nxLogl[F]), x] - Di
st [(d*m) / (bxfxg*n*Log[F]), Int[(c + d*x)~(m - 1)*Logl[l + (b*x(F~(gx(e + f*x)
))°n)/al, x], x] /; FreeQ[{F, a, b, c, d, e, f, g, n}, x] && IGtQ[m, O]
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Rule 2264

Int[((F)~(u)*((f_.) + (g_)*x(x D))" (m_.))/((a_.) + (b_.)*x(F_)"(u_) + (c_.)
*(F_)~(v_)), x_Symbol] :> With[{q = Rt[b~2 - 4xaxc, 2]}, Dist[(2*c)/q, Int[
((f + gxx)"m*xF"u)/(b - q + 2*%cxF~u), x], x] - Dist[(2%c)/q, Int[((f + g*xx)~

m¥F~u) /(b + q + 2*cxF~u), x], x]] /; FreeQ[{F, a, b, ¢, £, g}, x] & EqQl[v,
2*xu] && LinearQ[u, x] && NeQ[b~2 - 4xaxc, 0] && IGtQ[m, O]

Rule 2279

Int[Logl(a_) + (b_.)*((F_)~((e_.)*((c_.) + (d_.)*(x_))))"(n_.)], x_Symbol]
:> Dist[1/(d*e*n*Log[F]), Subst[Int[Logla + b*x]/x, x], x, (F (ex(c + dx*x))
)°n]l, x] /; FreeQ[{F, a, b, ¢, d, e, n}, x] & GtQ[a, 0]

Rule 2391

Int[Logl[(c_.)*x((d ) + (e_.)*x(x_ )" (n_.))]1/(x_), x_Symbol] :> -Simp[PolyLogl[2
, —(cxexx"n)]/n, x] /; FreeQl{c, d, e, n}, x] && EqQ[c*d, 1]

Rule 2668

Int[cos[(e_.) + (£_)*(x )] (p_.)*x((a_) + (b_.)*sin[(e_.) + (f£_)*(x_)1)"(m
_.), x_Symbol] :> Dist[1/(b~p*f), Subst[Int[(a + x)"m*x(b"2 - x72)"((p - 1)/
2), x], x, bxSinl[e + fxx]], x] /; FreeQ[{a, b, e, f, m}, x] && IntegerQ[(p
- 1)/2] && NeQ[a"2 - b~2, 0]

Rule 3322

Int[((c_.) + (Ad_)*x D))" (m_.)/((a_) + (b_.)*sin[(e_.) + (Complex[0, fz ])*
(f_.)*(x_)]1), x_Symbol] :> Dist[2, Int[((c + d*x) m*E~(-(I*xe) + fxfz*x))/(-
(Ixb) + 2%a*xE~(-(I*e) + fxfzxx) + I*xb*xE~(2x(-(Ixe) + fxfzxx))), x], x] /; F
reeQ[{a, b, ¢, d, e, £, fz}, x] && NeQ[a"2 - b"2, 0] && IGtQ[m, O]

Rule 3324

Int[((c_.) + (d_.)*(x_))"(m_.)/((a_) + (b_.)*sin[(e_.) + (f_.)*x(x_)]1)"2, x_
Symbol] :> Simp[(b*(c + d*x) m*Cos[e + fx*x])/(f*x(a”2 - b"2)*(a + b*Sin[e +

fxx])), x] + (Distl[a/(a”2 - b~2), Int[(c + d*x)"m/(a + b*Sin[e + f*x]), x],
x] - Dist[(bxd*m)/(f*(a"2 - b72)), Int[((c + d*x)"(m - 1)*Cos[e + f*x])/(a
+ b*Sin[e + f*x]), x], x]) /; FreeQ[{a, b, ¢, d, e, f}, x] && NeQ[a"2 - b~
2, 0] && IGtQ[m, O]

Rule 4191

Int[(cscl(e_.) + (£_D*x)I*M_.) + (@ )) " (a_)*((c_.) + (d_)*x(x_))"(m_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, 1/(Sin[e + f*x]™n/(b + axSi
nle + f*x])°n), x], x] /; FreeQ[{a, b, c, d, e, £}, x] && ILtQ[n, 0] && IGt
Qlm, O]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_.)*(x_)"(n_)]*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + bxCschlc + d*x])
“p, x1, x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]

Rubi steps
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/ (a + besch (¢ + dx2))’

x
(a + besch(c + dx))?

dx = = Subst( dx, x, xz)
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dx,

S bst f * 4 b 2bx dx, x, x?
= —Oups - VE4d4
2 a2 " a2(b + asinh(c + dx))2  a2(b + asinh(c + dx))
x 2 2 x 2
x4 bSubst(fmdx,x,x ) b SUbSt(fmdx X, X )
= —5 - +
4q2 a? 2a?
C+dx
¥ b%x? cosh (c + dxz) (2b) Subst (f _a+2bece+dx+z€2(0+dx)
44 2q(a2 +b2)d (b + asinh (c + dx?)) a2
ec+dxx

v b%x? cosh (c + dxz)

b3 Subst ( f

_a+2bec+dx+a62(c+dx) X

X b—Va2+b?

T 42 2a(a2+b2)d(b+asinh(c+dx2)) ¥

+dx2
, bxtlog (1 + ) bx?log (1 +

a2 (a2 + bz)

2
a ec+dx

b+\/m) b? log (b + asinh (c +
+

= — +
4a? a®Na? + b2 d a®Na? + b2 d

X

202 (a2 + b?) d2

X

4 B3 x2 log (1 + b—ai;% ) bx? log (1 + %) b3 x2 log (1 + bfi;g
e R ae(eee
1352 ace 2 e+ 3,2 e

x4 x 10g(1+m) bx log(1+b_m) b>x log(1+b+m
W g ) d | @NERd a(ee)
o2 oo+ cri?

) B3 210g(1+b W) bleog(1+b W) b3x210g(1+bfi/m
402 242 (az " bz) 72 ) 2\a? + 12 d ) 202 (az + b2)3/2 d

Mathematica [A] time = 6.44, size = 747, normalized size = 1.44

csch? (c + dxz) (a sinh (c + dxz) + b) -

2
2(+47)a sinh(c+dx2)+b)[—\/——u2—b2 e A e Y|

a2+b2 b

Warning: Unable to verify antiderivative.

[In] Integrate[x~3/(a + b*Cschlc + d*x~2])72,x]

[Out] (Cschlc + d*x~2]72%(b + a*Sinh[c + dxx~2])*((-2*a*xb~2xd*x~2*Cosh[c + d*x~2]
)/(a”2 + b72) + (-c + d*x"2)*(c + d*x"2)*(b + axSinh[c + d*x~2]) - (2%b*(a”
2 + b72)*(-(bxSqrt[-(a”2 + b72)72]*(c + d*x~2)) + 2*b~2*Sqrt[a”2 + b~2]*Arc
Tan[(b - a*E~(-c - d*x72))/Sqrt[-a”2 - b~2]] - 4xa”2xSqrt[a”2 + b~ 2]*c*ArcT
an[(b - a*E~(-c - d*x72))/Sqrt[-a”2 - b~2]] - 2%b~2*Sqrt[a”2 + b~2]*c*ArcTa
nl[(b - a*E~(-c - d*x72))/Sqrt[-a”2 - b~2]] + 2xb~2xSqrt[a”2 + b~2]*ArcTan[(
b + a*E~(c + d*x72))/Sqrt[-a”2 - b~2]] - 2*a~2*Sqrt[-a”2 - b"2]*(c + d*x~2)
xLog[1 + (a*E~(c + d*x"2))/(b - Sqrt[a™2 + b72])] - b~ 2*Sqrt[-a”2 - b~2]*(c
+ d*x"2)*Log[1l + (a*E"(c + d*x~2))/(b - Sqrt[a”2 + b~2])] + 2*xa~2*Sqrt[-a”
2 - b™2]*(c + d*x"2)*xLog[1l + (a*E~(c + d*x"2))/(b + Sqrt[a™2 + b"2])] + b~2
*Sqrt[-a”2 - b"2]x(c + d*x"2)*Logl[l + (a*xE~(c + d*x72))/(b + Sqrt[a”2 + b~2
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1)1 + bxSqrt[-(a”2 + b~2)"2]*Log[2*b*E~(c + d*x~2) + ax(-1 + E~(2x(c + d*x~
2)))] - Sqrtl[-a~2 - b~2]*(2xa”2 + b~2)*PolyLog[2, (a*E~(c + d*x"2))/(-b + 8
grt[a”2 + b72])] + Sqrt[-a”2 - b72]*(2*xa”2 + b~2)*PolyLog[2, -((a*xE~(c + d*
x72))/(b + Sqgrt[a™2 + b~2]))])*(b + a*Sinh[c + d*x"2]))/(-(a”"2 + b72)72)"(3
/2)))/(4%a~2xd"2*(a + b*Cschlc + d*x~2])72)

fricas [B] time = 0.48, size = 2383, normalized size = 4.59

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/4*x((a”5 + 2*xa~3%b~2 + a*b”™4)*d"2*xx"4 - ((a”5 + 2*%a”3*b~2 + a*xb~4)*d"2*x"
4 - 4x(a”3%b"2 + axb"4)*d*x"2 - 4*x(a"3*b"2 + axb”4)*c)*cosh(d*x"2 + ¢c)”2 -
((a”b + 2%a"3*b"2 + a*b™4)*d"2*x"4 - 4*%(a"3*b”2 + a*xb"4)*xd*x"2 - 4*(a”"3*b"2
+ axb”4)*c)*sinh(d*x"2 + ¢c)72 - 2*(2*a"4*b + a~2*%b~3 - (2*a"4*b + a~2*xb~3)
*cosh(d*x™2 + ¢)72 - (2*xa~4*b + a”2%b"3)*sinh(d*x"2 + ¢)~2 - 2%(2*a"3*b"2 +
a*b~4)*cosh(d*x”™2 + c) - 2*x(2*xa~3*b"2 + a*xb™4 + (2*¥a"4*b + a~2%b~3)*cosh(d
*x"2 + c¢))*sinh(d*x"2 + c))*sqrt((a™2 + b72)/a"2)*dilog((b*cosh(d*x"2 + c)
+ b*sinh(d*x"2 + c¢) + (a*xcosh(d*x"2 + c) + a*sinh(d*x"2 + c))*sqrt((a”2 + b
~2)/a”2) - a)/a + 1) + 2%(2*¥a"4*b + a"2*b"3 - (2*xa~4*b + a~2*b~3)*cosh(d*x”
2 + ¢c)72 - (2%a"4*xb + a~2%b"3)*sinh(d*x"2 + c)~2 - 2% (2*¥a"3*b"2 + a*xb”~4)*co
sh(d*x™2 + c) - 2*x(2*a”3*b"2 + a*xb”™4 + (2*a~4%b + a~2*b~3)*cosh(d*x"2 + c¢))
*sinh (d*x~2 + c))*sqrt((a™2 + b72)/a"2)*dilog((b*cosh(d*x”2 + c) + b*sinh(d
*x"2 + ¢) - (axcosh(d*x"2 + c) + axsinh(d*x"2 + c))*sqrt((a”™2 + b~2)/a"2) -
a)/a + 1) - 2x((2*xa~4*b + a~2*%b"3)*d*x"2 - ((2*a~4*b + a~2*b"3)*d*x"2 + (2
*a~4%b + a"2*b"3)*c)*cosh(d*x™2 + c)72 - ((2*xa~4xb + a~2%b"3)*d*x"2 + (2*a”
4xb + a"2%b"3)*c)*sinh(d*x"2 + c)72 + (2*xa"4*b + a"2*b"3)*c - 2*x((2*a~3*b~"2
+ a*b”4)*xd*x"2 + (2*xa~3%b"2 + a*b”4)*c)*cosh(d*x"2 + c) - 2*%((2*a”3*b”"2 +
axb”4) *d*x"2 + (2*%a"3*b72 + axb”4)*c + ((2*xa~4xb + a"2%b"3)*d*x"2 + (2*xa~4x
b + a”2%b”"3)*c)*cosh(d*x"2 + c))*sinh(d*x~2 + c))*sqrt((a”2 + b~2)/a"2)*log
(-(b*cosh(d*x~2 + c) + bxsinh(d*x"2 + c) + (a*cosh(d*x"2 + c¢) + a*sinh(d*x~
2 + c))x*sqrt((a”2 + b72)/a"2) - a)/a) + 2*x((2xa~4xb + a"2xb~3)xd*x"2 - ((2%
a~4xb + a”"2*b”3)*d*x"2 + (2*%a~4*b + a”~2*b”3)*c)*cosh(d*x"2 + ¢c)”2 - ((2*a”4
*b + a”2*%b73)*d*x”"2 + (2*xa~4*b + a”"2*b”3)*c)*sinh(d*x"2 + ¢)”2 + (2*%a"4x*b +
a"2*%b73)*c - 2*x((2*a~3*%b"2 + a*b”4)*d*x"2 + (2*%a~3*%b"2 + ax*b”4)*c)*cosh(dx
X"2 + ¢) - 2%((2%a"3*%b"2 + axb"4)*d*x"2 + (2*¥a"3*b"2 + axb"4)xc + ((2*a"4x*b
+ a”2xb73)*xd*x"2 + (2%a~4xb + a"2*b”"3)*c)*cosh(d*x”2 + c¢))*sinh(d*x"2 + c)
)*sqrt((a”2 + b~2)/a"2)*log(-(b*cosh(d*x"2 + c) + b*sinh(d*x”2 + c) - (axco
sh(d*x"2 + c¢) + a*sinh(d*x"2 + c))*sqrt((a”2 + b72)/a"2) - a)/a) - 4x(a~3*b
"2 + axb”4)*c - 2x((a"4xb + 2%a”2*%b”3 + bT5)*d"2*xx"4 - 2%(a”"2*b”"3 + b75)*dx
X"2 - 4x(a"2%b~3 + b~B)*c)*cosh(d*x"2 + ¢c) + 2+¥(a”3*b"2 + a*b™4 - (a~3*%b"2
+ axb”4)*xcosh(d*x™2 + ¢c)”2 - (a™3*b"2 + a*xb”4)*sinh(d*x"2 + c)~2 - 2x(a"2*b
“3 + b75)*cosh(d*x"2 + c) - 2*x(a”2*b"3 + b™5 + (a”3*%b”2 + a*b~4)*cosh(d*x"2
+ ¢))*sinh(d*x"2 + c) + ((2*a"4*b + a~2*b~3)*cxcosh(d*x™2 + c)~2 + (2*xa~4x
b + a"2*b"3)*cxsinh(d*x"2 + c)”2 + 2%(2*a"3*b"2 + a*xb~4)*c*xcosh(d*x"2 + c)
- (2%a"4*b + a"2*xb"3)*c + 2% ((2*a"4*b + a"2*b"3)*ckxcosh(d*x"2 + ¢c) + (2*a”3
*b~2 + a*b~4)*c)*sinh(d*x"2 + c))*sqrt((a”2 + b~2)/a"2))*log(2*a*cosh(d*x~2
+ c) + 2*%axsinh(d*x"2 + c) + 2xa*xsqrt((a”2 + b~2)/a”2) + 2%b) + 2*x(a"3*b"2
+ a*b”™4 - (a”3*b"2 + a*b”4)*cosh(d*x™2 + ¢)72 - (a”3%b"2 + a*b”™4)*sinh(d*x
"2 + ¢)”2 - 2%(a”2%b"3 + b~ 5)*cosh(d*x”2 + ¢c) - 2x(a"2*b"3 + b~5 + (a~3*b"2
+ axb”4)*cosh(d*x"2 + c))*sinh(d*x"2 + c) - ((2*xa~4*b + a”2*b~3)*c*xcosh(dx*
X"2 + ¢)72 + (2%¥a"4%b + a"2*b"3)*cxsinh(d*x"2 + ¢c)72 + 2% (2*%a"3*b"2 + axb”4
Yxcxcosh(d*x™2 + c) - (2*a”~4*xb + a~2%b"3)*c + 2x((2*a~4*b + a~2*b~3)*c*cosh
(d*x72 + c) + (2%a”3*b”2 + a*b~4)*c)*sinh(d*x"2 + c))*sqrt((a”™2 + b~2)/a~2)
)*log(2*a*xcosh(d*x™2 + c) + 2xa*sinh(d*x”2 + c) - 2*axsqrt((a™2 + b~2)/a"2)
+ 2xb) - 2x((a"4*xb + 2*xa"2*b"3 + b75)*d"2*xx"4 - 2% (a"2*%b"3 + b~5) *dxx"2 -
4% (a”2*b"3 + b75)*c + ((a75 + 2*xa~3*b"2 + axb”4)*d"2*x"4 - 4*x(a~3*%b"2 + ax*b
“4)xd*x"2 - 4%(a”3%b"2 + ax*b”4)*c)*cosh(d*x"2 + c))*sinh(d*x"2 + ¢))/((a"7
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+ 2*%a”"5*b"2 + a~3*b"4)*d"2*cosh(d*x"2 + ¢)”2 + (a”7 + 2*a”b*b”"2 + a"3*b74)x*
d"2*sinh(d*x"2 + ¢)~2 + 2*%(a”6*b + 2*a~4*b~3 + a~2*b~5)*d"2*cosh(d*x"2 + c)
- (a77 + 2*a”5%b"2 + a~3%b"4)*d"2 + 2x((a”7 + 2*%a~5*b"2 + a~3*b”4)*d"2*cos
h(d*x"2 + c) + (a"6%b + 2*a"4*b~3 + a~2*b~5)*d"2) *sinh(d*x"2 + c))

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

3

f (b csch (dx2 + c) + a)

zdx

Verification of antiderivative is not currently implemented for this CAS.

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

maple [F] time = 0.58, size = 0, normalized size = 0.00
3

f ad dx
(a + besch (d X2 + c))z

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~3/(at+b*csch(d*x"2+c))"2,x)
[Out] int(x~3/(at+b*csch(d*x~2+c))~2,x)
maxima [F]  time = 0.00, size = 0, normalized size = 0.00
3 (dx2+c)
~4a?bd | . RS — . dx-20%d [ ——
5de2a+20) | papago(2d42¢) o o papalldPre) o pap3goldiee) sy a2y 5de24

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3/(atb*csch(d*x™2+c))”2,x, algorithm="maxima")

[Out] -4*a~2*bxd*integrate(x~3*e” (d*x~2 + c)/(a”b*xdxe” (2*d*x~2 + 2%c) + a~3*b~2*d
xe” (2%d*x"2 + 2%c) + 2%a”4xbkxdxe” (d*x"2 + c) + 2*%a"2%b"3xd*e”(d*x"2 + c) -
a”bxd - a”3*b”"2xd), x) - 2*b~3*dxintegrate(x~3*e” (d*x"2 + c)/(a”bxdxe” (2xd*
X2 + 2%c) + a"3*b"2kxd*e” (2%d*xx”2 + 2%c) + 2%a”4xbxdxe” (d*x"2 + c) + 2%a”2%
b~3*%d*e” (d*x72 + c) - a”bxd - a"3*b"2xd), x) + 1/2*axb”2*(b*xlog((a*xe”(d*x"2
+c) +b - sqrt(a”2 + b"2))/(axe”(d*x"2 + c) + b + sqrt(a”2 + b~2)))/((a"5
+ a”3*%b"2)*sqrt(a”2 + b"2)*d"2) - 2x(d*x"2 + c)/((a”5 + a”3*%b"2)*d"2) + lo
g(axe™ (2%d*x"2 + 2xc) + 2%b*e”(d*x”"2 + c) - a)/((a”5 + a”3*xb~2)*d"2)) - 1/2
*b~3xlog((a*e”(d*x"2 + c) + b - sqrt(a™2 + b72))/(axe”(d*x"2 + c) + b + sqr
t(a”2 + b72)))/((a”4 + a”2*xb"2)*sqrt(a”2 + b72)*d"2) - 1/4x((a”3*d*e” (2*c)
+ axb”2xd*e” (2xc) ) *x"4*e” (2%d*x"2) - 4xaxb”2xx"2 - (a”3*%d + axb”2*xd)*x"4 +
2% (2xb~3*x"2%e”"c + (a"2xb*d*e”c + b~3xd*e”"c)*x"4)*e” (d*x"2))/(a"b*d + a"3%b
“2xd - (a”bkxdxe”(2%c) + a”3*b"2kxdxe” (2*c))*e” (2xd*x"2) - 2*x(a4xb*dxe”c + a
~2*b"3*dxe”c) xe” (d*x"2))

mupad [F]  time = 0.00, size = -1, normalized size = -0.00

f X dx

2
g+ —r
( sinh(d x2+c))

Verification of antiderivative is not currently implemented for this CAS.



[In] int(x~3/(a + b/sinh(c + d*x"2))"2,x%)
[Out] int(x~3/(a + b/sinh(c + d*x"2))"2, x)

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

[—= d
X
(a + bcsch (c + dxz))z

Verification of antiderivative is not currently implemented for this CAS.

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

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

111
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2

3.26 : > dx
(a+bcsch(c+dx2))
Optimal. Leaf size=21
Int i 5
(a + besch (c + dxz))

[Out] Unintegrable(x~2/(atb*csch(d*x™2+c))~2,x)

Rubi [A] time = 0.03, antiderivative size = 0, normalized size of antiderivative = 0.00,
ber of rul

number of steps used = 0, number of rules used = 0, integrand size = 0, DY T

integrand size

0.000, Rules used = {}
2
f 5 dx
(a + besch (c + dxz))

Verification is Not applicable to the result.

[In] Int[x"2/(a + bxCschlc + d*x~2])"2,x]

[Out] Defer[Int][x72/(a + b*Cschlc + d*x~2])72, x]
Rubi steps

2

/ ( T / o+ b (c+ )

a + besch (c + dx?

Mathematica [F] time = 180.00, size = 0, normalized size = 0.00

$Aborted

Verification is Not applicable to the result.

[In] Integrate[x~2/(a + b*Csch[c + d*x~2])72,x]

[Out] $Aborted

fricas [A] time = 0.42, size = 0, normalized size = 0.00

x2
X

integral 5 /
b2 csch (dx2 + c) +2abcsch (clx2 + c) + a2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2/(atb*csch(d*x”2+c))~2,x, algorithm="fricas")

[Out] integral(x~2/(b~2*csch(d*x”2 + c)~2 + 2*axb*csch(d*x™2 + ¢c) + a~2), x)

giac [A] time = 0.00, size = 0, normalized size = 0.00
2
x
5 dx

f (b csch (dx2 + c) + a)

Verification of antiderivative is not currently implemented for this CAS.

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

maple [A] time = 0.53, size = 0, normalized size = 0.00

2

f X dx
(a+besch (422 +¢))”

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~2/(at+b*csch(d*x"2+c))~2,x)
[Out] int(x"2/(a+b*csch(d*x"2+c))"2,x)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

(a3de(2 ) + ab?de? C))x3e(2 ax%) _ 3 g2y — (a3d + abzd)x3 + (3 b3xet + 2 (azbdec + b3dec)x3)e(dx2) f

3 (a5d + adbh%d — (a5de(2 ) + a3b%de C))e(dez) -2 (a4bdeC + a2b3de‘f)e(dx2)) add + ¢

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2/(atb*csch(d*x™2+c))”2,x, algorithm="maxima")

[Out] -1/3*((a”3*d*xe”(2*c) + a*b™2*xd*e” (2*c))*x"3*e” (2*%d*x"2) - 3*axb™2xx - (a~3*
d + axb™2*xd)*x"3 + (3*¥b"3*x*e”c + 2*x(a"2xbxd*xe"c + b~ 3*d*e”c)*x"3)*e” (d*x"2
))/(a”5*d + a~3*b"2xd - (a~bxdxe” (2*c) + a " 3*b"2xd*e” (2*c))*e” (2%d*x"2) - 2
*(a"4xb*xd*e”c + a”2+b"3xd*e"c)*e”(d*x"2)) - integrate((a*b”2 - (b~3%e"c + 2
*(2%a"2xb*d*e”c + b7 3*d*e"c)*x"2)*e” (d*x72))/(a"b*d + a"3xb"2*d - (a"5xdxe”

(2%c) + a~3*b"2*xd*xe” (2*c) ) *xe” (2*%d*x"2) - 2*(a"4*bxd*xe"c + a~2*¥b~3*d*e”c)*e”
(d*x~2)), %)

mupad [A] time = 0.00, size = -1, normalized size = -0.05

X
f 5 dx
g+ —r
( sinh(d x2+c))

Verification of antiderivative is not currently implemented for this CAS.

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

sympy [A] time = 0.00, size = 0, normalized size = 0.00
2

f ad dx
(a+besch (¢ + dx2))’

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2/(at+b*csch(d*x**2+c))**2,x)

[Out] Integral(x**2/(a + b*csch(c + d*x**2))**2, x)
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327 | L dx
(a+bcsch(c+dx2))
Optimal. Leaf size=113
B a-btanh 1(c+dxz)
b (2112 + bz) tanh™ [ \/% )J 12 coth (C n dxz) 2
) 3/2 - 2 12 2)) 222
a d(a2+b2) Zad(a +b )(a+bcsch(c+dx ))

[Out] 1/2*x"2/a"2+b*x(2*a~2+b~2)*arctanh((a-b*tanh(1/2*d*x"2+1/2%c))/(a~2+b"2)~(1/
2))/a"2/(a"~2+b~2)"(3/2)/d-1/2%b"2*coth(d*x~2+c) /a/(a~2+b"2) /d/ (a+b*csch (d*x
~2+c))

Rubi [A] time = 0.23, antiderivative size = 113, normalized size of antiderivative
= 1.00, number of steps used = 7, number of rules used = 7, integrand size = 16,

number of rules _ 0.438, Rules used = {5437, 3785, 3919, 3831, 2660, 618, 204}

integrand size

1 a-b tanh(%(c+dx2))
b (2g2 + bz) tanh [ N b2 coth (c + dxz) 2
2d (a2 n b2)3/2 " 2ad (a2 + bz) (a + besch (c + dxz)) "o

Antiderivative was successfully verified.
[In] Int[x/(a + bxCschl[c + d*x~2])"2,x]

[Out] x72/(2%¥a~2) + (bx(2*a~2 + b~2)*ArcTanh[(a - b*Tanh[(c + d*x~2)/2])/Sqrt[a~2
+ b 2]11)/(a"2%(a"2 + b~2)"(3/2)*d) - (b~2xCothl[c + d*x~2])/(2xa*x(a"2 + b~2
)*d*x(a + bxCschl[c + d*x~2]))

Rule 204

Int[((a_) + (b_.)*(x_)"2)"(-1), x_Symbol] :> -Simp[ArcTan[(Rt[-b, 2]*x)/Rt[
-a, 2]]1/@Rt[-a, 2]*Rt[-b, 2]), x] /; FreeQ[{a, b}, x] && PosQla/b] && (LtQ[
a, 0] |l LtQ[pb, 0]1)

Rule 618

Int[((a_.) + (b_)*(x_) + (c_.)*(x_)"2)"(-1), x_Symbol] :> Dist[-2, Subst[I
nt[1/Simp[b~2 - 4*a*c - x72, x], x], x, b + 2%c*x], x] /; FreeQ[{a, b, c},
x] && NeQ[b~2 - 4x*axc, 0]

Rule 2660

Int[((a_) + (b_.)*sin[(c_.) + (d_.)*(x_)]1)~(-1), x_Symbol] :> With[{e = Fre
eFactors[Tan[(c + d*x)/2], x]1}, Dist[(2%e)/d, Subst[Int[1/(a + 2%bxexx + a*
e"2*%x72), x], x, Tan[(c + d*x)/2]1/el, x]1]1 /; FreeQ[{a, b, c, d}, x] && NeQ[
a"2 - b2, 0]

Rule 3785

Int[(cscl(c_.) + (d_D)*(x_)I*(b_.) + (a_))"(n_), x_Symbol] :> Simp[(b~2*Cot
[c + d*x]*x(a + b*Csc[c + d*x])"(n + 1))/(axd*(n + 1)*(a"2 - b~2)), x] + Dis
t[1/(ax(n + 1)*(a"2 - b~2)), Int[(a + b*Csclc + d*x])~(n + 1)*Simp[(a”2 - b
“2)*(n + 1) - axbx(n + 1)*Csclc + d*x] + b™2+%(n + 2)*Cscl[c + d*x]~2, x], x]
, x] /; FreeQ[{a, b, c, d}, x] && NeQ[a"2 - b~2, 0] && LtQ[n, -1] && Intege
rQ[2*n]

Rule 3831
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Intlcscl(e_.) + (f_.)*(x_)]/(cscl(e_.) + (£_)*(x )I*(b_.) + (a_)), x_Symbo
1] :> Dist[1/b, Int[1/(1 + (a*Sinl[e + f*x])/b), x], x] /; FreeQ[{a, b, e, f
}, x] && NeQ[a"2 - b~2, 0]

Rule 3919

Int[(cscl(e_.) + (f_.)*(x_)I*(d_.) + (c_))/(cscl(e_.) + (£_)*x(x_)1*(b_.) +
(a_)), x_Symbol] :> Simp[(c*x)/a, x] - Dist[(b*c - axd)/a, Int[Cscle + f*x

1/(a + bxCscle + f*x]), x], x] /; FreeQ[{a, b, c, d, e, f}, x] && NeQ[b*c -
axd, 0]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*(x_ )" (0 )1*(_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + bxCschlc + d*x])
“p, x], x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/nl, 0] && IntegerQ[p]

Rubi steps

X 1 1
dx = = Subst dx, x, xz)
/ (a+besch (c+dv?)) 2 ( (a+ besch(c + dx))?

B b? coth (c + de) ) Subst ( [= aibz:cbﬁ(sff;;dX) dx, 2)
2a (a2 + bz) d (a + besch (c + dxz)) 2a (az + bz)

2 {2 coth (¢ + dx?) (b (202 + 1?)) Subst ( [ o
T 222 9, (az + bz) (a + besch (c + dxz)) 2a? (112 + bz)

2 COﬂl(C4—dx ) (2a24—b2)Subst(J"I:;;%§;E;t
22 24(a2 +17)d (a+ besch (c + dx2)) 202 (a2 + 12)

x? b? coth (c +dx ) (i (2a2 + bz)) Subst (f 1—%”1’*”
T2 2a (a2 + bz) (a + besch (c + dxz)) a2 (a2 + 1

(21' (2a2 + bz)) Subst f

1

x2 b2 coth (c + dxz) ‘4(1+Z—§:
Y (a2 + bz) d (a + besch (c + dxz)) B a? (
1 b( tanh( (c+dx )))
2 b (Za " bz) tanh ( Va2+12 b? coth (c + dxz)
BT 2 (az n b2)3/2 d 20 (a2 + bz) d (a + besch (c
Mathematica [A] time = 0.48, size = 161, normalized size = 1.42
2b(2a2+b2)(a+bcsch(c+dx2)) tan_l[w]
csch (¢ + ) (asinh (c + dx?) + b) | -2LmE) — TR ) (v ar?

2a2d (a + besch (c + dxz))z
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Antiderivative was successfully verified.

[In] Integrate[x/(a + b*Cschl[c + d*x~2])72,x]

[Out] (Cschlc + d*x~2]*(-((axb~2*Coth[c + d*x~2])/(a"2 + b"2)) + (c + d*x"2)*(a +

b*Cschlc + d*x~2]) + (2*bx(2*xa”2 + b~2)*xArcTan[(a - bxTanh[(c + d*x~2)/2])
/Sqrt[-a”2 - b~2]]1*(a + b*Cschlc + d*x"2]))/(-a"2 - b~2)7(3/2))*(b + a*Sinh
[c + d*x~2]))/(2%xa~2*d*x(a + b*Cschl[c + d*x~2])"2)

fricas [B] time = 0.45, size = 711, normalized size = 6.29

(a5 +2a%% + ab4)dx2 cosh (dx2 + c)2 + (a5 +2a%b? + ab4)dx2 sinh (dx2 + c)2 —2a3b% - 2ab* - (a5 + 2 a%1? 4

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/2*x((a”5 + 2*xa"3*b"2 + a*xb”4)*d*x"2*cosh(d*x"2 + ¢c)”2 + (a5 + 2*%a~3*b"2 +

a*b”4) *d*x"2*sinh(d*x"2 + ¢c)72 - 2*a”3*b"2 - 2*xaxb”4 - (a5 + 2*a”"3*b”"2 +
axb”4)*d*x"2 - (2*xa"3*b + a*b”3 - (2*a”"3*b + a*b~3)*cosh(d*x"2 + c)”"2 - (2%
a~3%b + axb”3)*sinh(d*x"2 + ¢)72 - 2% (2*a"2*b"2 + b~4)*cosh(d*x"2 + c) - 2%
(2%a~2+%b"2 + b~4 + (2*%a”3*b + a*b”3)*cosh(d*x"2 + c))*sinh(d*x~2 + c))*sqrt
(a™2 + b72)*log((a"2*cosh(d*x"2 + c)~2 + a"2+%sinh(d*x”2 + c)72 + 2*axb*cosh
(d*x"2 + c) + a”2 + 2x%b"2 + 2x(a"2*xcosh(d*x™2 + c) + axb)*sinh(d*x"2 + c) +

2xsqrt(a”2 + b~2)*(a*cosh(d*x”2 + c¢) + a*sinh(d*x"2 + c) + b))/(a*xcosh(d*x
"2 + ¢)72 + a*sinh(d*x"2 + c)”2 + 2*xb*cosh(d*x"2 + c) + 2*(axcosh(d*x"2 + ¢
) + b)*sinh(d*x"2 + ¢c) - a)) + 2*¥(a”2%b"3 + b"5 + (a~4xb + 2*¥a"2%b"3 + b~5)
*d*x"2)*cosh(d*x”™2 + c) + 2*(a"2+%b”™3 + b™5 + (a5 + 2*a~3%b"2 + a*b™4)*d*xx~
2xcosh(d*x™2 + c) + (a~4*b + 2%¥a~2*%b~3 + b~5)*d*x”2)*sinh(d*x~2 + ¢))/((a”~7

+ 2%a”5*%b"2 + a"3%b"4)*d*cosh(d*x"2 + ¢c)”2 + (a7 + 2*a~5%b”2 + a~3*b74)x*d
*3inh (d*x™2 + ¢)72 + 2x(a”6%b + 2*a"4*b~3 + a~2*b~5)*d*cosh(d*x"2 + ¢c) - (a
7 + 2%a”5*b72 + a"3*b74)xd + 2% ((a”7 + 2*a"b*b"2 + a~3*%b~4)*d*cosh(d*x"2 +

c) + (a"6*b + 2*a~4%b~3 + a"2*b~5)*d)*sinh(d*x~2 + c))

giac [A] time = 0.17, size = 177, normalized size = 1.57

2 ae(dxz”) +2b-2 Va?+b? ‘

2a%bh +b3)lo
( ) 5 ‘2 2ol @%+¢) 1o b0 Va2+b2‘ . b3e(dx2+c) — ab? +dx2 +c
) (a4d + azbzd)w/az gy (a4d N azbzd)(ae(de2+2c) + 9 peldi+e) _ a) 2a2%d

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/2%(2*a"2xb + b~3)*log(abs(2*a*e~(d*x"2 + c) + 2%b - 2*sqrt(a”™2 + b~2))/a

bs(2%a*xe”(d*x"2 + c) + 2%b + 2*sqrt(a”2 + b72)))/((a"4*d + a~2xb~2*d)*sqrt(
a”2 + b72)) + (b™3*%e”(d*x"2 + c) - axb”2)/((a~4*d + a~2*xb"2xd)*(axe” (2*d*xx"
2 + 2%c) + 2%bxe~(d*x"2 + c) - a)) + 1/2%x(d*x"2 + c)/(a~2x*d)

maple [B] time = 0.34, size = 255, normalized size = 2.26

dx* ¢ dx2 ¢ i ¢
In (tanh (T + E) - 1) In (tanh (T + E) + 1) btanh(T + E)

- + +

2d a? 2d a? d ((tanh2 (dziz + %)) b — 2atanh (dziz + %) - b) (ﬂz + bz)

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

[In] int(x/(a+b*csch(d*x~2+c))”~2,x)

[Out] -1/2/d/a"2*1n(tanh(1/2*d*x~2+1/2%c)-1)+1/2/d/a"2*x1n(tanh(1/2*xd*x"~2+1/2%c)+1
)+1/d*xb/ (tanh(1/2*d*xx"2+1/2%c) "2xb-2*axtanh (1/2*d*x~2+1/2*c)-b)/(a”2+b"2) *t

anh (1/2*d*x"2+1/2*c)+1/d/a*b”2/ (tanh(1/2*d*x~2+1/2%c) ~2*¥b-2*a*tanh (1/2*d*x~
2+1/2xc)-b)/(a"2+b~2)-2/d*b/(a~2+b"2) " (3/2) *arctanh (1/2* (2*xbxtanh (1/2*d*x"2
+1/2*c)-2*a)/(a~2+b"2)"(1/2))-1/d/a"2*xb~3/(a~2+b"2) ~(3/2) *arctanh (1/2* (2xbx*
tanh(1/2*d*x~2+1/2%c)-2*a)/(a”2+b"2)~(1/2))

maxima [A] time = 0.87, size = 200, normalized size = 1.77

(—dxz—c)_b_ 2 2

2 3 ae ac+

(2 vt ) log (ae(_dxz_c)—m\/m) b36(_dx2_c) + ab? +dx2 +
2(a* + a2b?)Va? + 2 d (a5 + a3 +2(a%b + azb3)e(—dx2—c) (@ + a3b2)e(—2dx2—26))d 2a%

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/2%(2%a"2%b + b~3)*log((a*xe™(-d*x"2 - ¢c) - b - sqrt(a™2 + b~2))/(axe”(-d*
X"2 - ¢c) - b + sqrt(a”2 + b72)))/((a"4 + a”24%b"2)*sqrt(a”2 + b"2)*d) - (b~3

¥ (-d*x"2 - ¢c) + axb”2)/((a”5 + a”"3*b"2 + 2*x(a~4*xb + a"2%b"3)*e” (-d*x"2 -

c) - (@75 + a"3*%b”2)*xe” (-2%d*x"2 - 2*c))*d) + 1/2x(d*x"2 + c)/(a"2x*d)

mupad [B] time = 1.97, size = 290, normalized size = 2.57

2
2 Pl 4 2brxetPec (202402) 20 (2a2+02) (a-bet ™)
n pa—

x? d (a3+a bz) " ad (a3+a bz) a® (“2+b2) a3 (a2+b2)

2 dx2+c _ 2dx242¢ 3/2
2a¢ 2be a+ae 2a2d(a2+b2)

3/2 a3 (,12

X2+
)@f+ﬁ)bmkwy
+

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x/(a + b/sinh(c + d*x72))"2,x)

[Out] x72/(2*%a"2) - (b72/(d*(a*xb”2 + a"3)) - (b~ 3*exp(c + d*x72))/(axd*(a*xb”2 + a
~3)))/(2*¥bxexp(c + d*xx"2) - a + axexp(2*c + 2*d*x"2)) - (b*log((2*b*x*exp(c

+ d*x"2)*(2*%a”2 + b72))/(a"3*(a”2 + b72)) - (2%b*x*x(2*¥a”2 + b~2)*(a - bxex

p(c + d*x72)))/(a"3*(a"2 + b~2)7(3/2)))*(2*a"2 + b~2))/(2*a"2xd*(a"2 + b~2)
~(3/2)) + (b*log((2*b*xxexp(c + d*x"2)*(2¥a”2 + b72))/(a"3*x(a”2 + b™2)) + (
2xbxx* (2%a”2 + b~2)*(a - bxexp(c + d*x72)))/(a"3*(a"2 + b72)7(3/2)))*(2*a~2

+ b72))/(2%xa"2xd*(a"2 + b~2)7(3/2))

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

f X dx
(a+besch (¢ + dx2))’

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral(x/(a + b*csch(c + dxx*x2))**2, x)
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1
3.28 ~dx
x(a+bcsch(c+dx2))
Optimal. Leaf size=21
1
Int ,X

X (a + besch (c + dxz))z

[Out] Unintegrable(1/x/(at+b*csch(d*x~2+c))~2,x)

time = 0.03, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

integrand size

Rubi [A]
number of steps used = 0, number of rules used = 0, integrand size = 0,

0.000, Rules used = {}
1

f 5 dx
X (a + besch (c + dxz))

Verification is Not applicable to the result.
[In] Int[1/(x*(a + b*Cschlc + d*x"2])72),x]
[Out] Defer[Int][1/(x*(a + b*Cschlc + d*x"2])"2), x]

Rubi steps

/ N T I o+ b e+ )]

a + besch (c + dx?

Mathematica [F] time = 180.00, size = 0, normalized size = 0.00

$Aborted

Verification is Not applicable to the result.
[In] Integrate[1l/(x*(a + b*Csch[c + d*x"2])72),x]

[Out] $Aborted

fricas [A] time = 0.41, size = 0, normalized size = 0.00

1
integral 5 ,X
b2x csch (dx2 + c) + 2 abx csch (dx2 + c) + a?x

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x/(atb*csch(d*x”2+c))~2,x, algorithm="fricas")

[Out] integral(l/(b~2*x*csch(d*x™2 + c)~2 + 2xaxb*x*csch(d*x™2 + c) + a”"2*x), x)

giac [A] time = 0.00, size = 0, normalized size = 0.00
1

f 5 dx

(b csch (clx2 + c) + a) X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x/(atbxcsch(d*x~2+c))~2,x, algorithm="giac")
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[Out] integrate(1/((bxcsch(d*x~2 + c) + a)~2*x), x)

maple [A] time = 0.56, size = 0, normalized size = 0.00

f ! 5 dx
x (a + besch (dx2 + c))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/x/(a+b*csch(d*x”2+c))"2,x)
[Out] int(1/x/(a+b*xcsch(d*x"2+c))"2,x)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

p3el®+0) _ gp2 log()

(a5de(2 ) + g3p2de2 c))xze(2 @) | 2 (a4bdec + a2b3dec)xze(dx2) - (a5d + a3b2d)x2 a? (a5de(2 ) + g3p2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x/(atb*csch(d*x”2+c))”2,x, algorithm="maxima")

[Out] (b73*e”~(d*x"2 + c) - a*b”2)/((a"bxdxe”(2xc) + a~3*b~2*d*e” (2*c))*x"2xe”™ (2*d
*x72) + 2*x(a"4xbxd*e"c + a"2*¥b"3*d*e”c)*x"2*e” (d*x"2) - (a”5*d + a~3*b”2x*d)

*x"2) + log(x)/a"2 - integrate(2*(a*b”2 - (b"3xe”c - (2*a"2*b*xdxe”c + b~3xd
xe7c)*x72) ke (d*x72) )/ ((a~5*d*e” (2%c) + a~3*xb~2xdxe” (2*c)) *x"3*ke” (2*xd*x"2)

+ 2% (a"4*xbxd*xe~c + a"2*%b~3*d*e”c)*x"3*e”(d*x"2) - (a”b*d + a”3*b"2*xd)*x73),

X)

mupad [A] time = 0.00, size = -1, normalized size = -0.05

1
f dx

) 2
X (ll + sinh(dx2+c))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(x*(a + b/sinh(c + d*x"2))"2),x)
[Out] int(1/(x*(a + b/sinh(c + d*x~2))72), x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

f ! 5 dx
X (a + besch (c + dxz))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x/(atb*csch(d*x**2+c))**2,x)

[Out] Integral(1l/(x*(a + b*csch(c + dxx**2))**2), x)
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1
3.29 ~dx
x2 (a+bcsch(c+dx2))
Optimal. Leaf size=21
1

Int 5
x2 (a + besch (c + dxz))

[Out] Unintegrable(1/x72/(atb*csch(d*x~2+c))~2,x)

time = 0.03, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

Rubi [A]
number of steps used = 0, number of rules used = 0, integrand size = 0, — -
integrand size

0.000, Rules used = {}
1

f 5 dx
x2 (a + besch (c + dxz))

Verification is Not applicable to the result.
[In] Int[1/(x"2*(a + b*Cschl[c + d*x~2])"2),x]
[Out] Defer[Int][1/(x"2*x(a + b*Cschl[c + d*x~2])"2), x]

Rubi steps

/5 ( T I o+ b e+ )

a + besch (c + dx?

Mathematica [F] time = 180.00, size = 0, normalized size = 0.00

$Aborted

Verification is Not applicable to the result.

[In] Integrate[1/(x"2x(a + b*Cschlc + d*x~2])~2),x]

[Out] $Aborted

fricas [A] time = 0.41, size = 0, normalized size = 0.00

1
x

integral 5 ,
b2x2 csch (dx2 + c) + 2 abx? csch (dx2 + c) + a2x2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x72/(atb*csch(d*x~2+c))~2,x, algorithm="fricas")
[Out] integral(1/(b~2*x"2*csch(d*x™2 + c)72 + 2xa*b*x~2*csch(d*x™2 + c) + a~2xx"2
), %)

giac [A] time = 0.00, size = 0, normalized size = 0.00

f ! dx
besch(dx? +c¢)+a 2x2
(besch (dx? +c) +a)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x"~2/(atb*csch(d*x~2+c))~2,x, algorithm="giac")
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[Out] integrate(1/((bxcsch(d*x~2 + c) + a)~2%x"2), x)

maple [A] time = 0.57, size = 0, normalized size = 0.00

f ! 5 dx
x2 (a + bcesch (d X2 + c))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/x"2/(a+b*csch(d*x"2+c))”~2,x)
[Out] int(1/x"2/(a+b*csch(d*x"2+c))"2,x)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

(a3de(2 )+ ab?de? C))xze(z %) 4 b2 - (a3d + abzd)x2 - (b3ec -2 (azbdec + b3dec)x2)e(dx2) f
(a5de(2 ) + a3b2del? C))x3e(2 ) 42 (a4bdec + a2b3dec)x3e(dx2) - (u5d + a3b2d)x3 (a5de(2 ) +a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x”2/(atb*csch(d*x~2+c))~2,x, algorithm="maxima"

[Out] -((a"3*d*xe”(2*c) + axb™2*d*xe” (2*c))*x"2*xe” (2*%d*x"2) + a*xb™2 - (a~3*d + axb”
2xd)*x"2 - (b"3%e"c - 2%(a"2*bxd*e”c + b~ 3*d*e”c)*x"2)*e” (d*x"2))/((a"5xd*e
“(2%c) + a”3*b72xd*xe” (2xc) ) *x"3*xe” (2xd*x"2) + 2x(a~4*b*d*e”c + a~2*b"3xdxe”
c)*x"3xe” (d*x72) - (a”bxd + a"3*b"2xd)*x73) - integrate((3*a*xb~2 - (3xb~3*e

“c - 2%(2*%a”2*bxd*e"c + b~ 3*d*e”c)*x"2)*e” (d*x72))/((a"5*d*e” (2*%c) + a~3*b”
2%d*xe” (2%c) ) *x"4*e” (2*xd*x"2) + 2*(a"4*bkd*e"c + a~2*¥b"3*d*e”c)*x"4*e” (d*xx"2

) - (a”b*d + a~3*b”"2*d)*x74), x)

mupad [A] time = 0.00, size = -1, normalized size = -0.05

1
f dx
b

2
2 - -
X (ll + sinh(d x2+c))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(x"2*x(a + b/sinh(c + d*x~2))"2),x)
[Out] int(1/(x"2*(a + b/sinh(c + d*x72))"2), x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

1
f 5 dx
x2 (a + bcesch (c + dxz))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x**2/(atb*csch(d*x**2+c))**2,x)

[Out] Integral(1l/(x**2*x(a + b*csch(c + d*x**2))*%*2), x)
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1
3.30 ~dx
x3 (a+bcsch(c+dx2))
Optimal. Leaf size=21
1

Int 5
x3 (a + besch (c + dxz))

[Out] Unintegrable(1/x73/(atb*csch(d*x~2+c))~2,x)

time = 0.03, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

integrand size

Rubi [A]
number of steps used = 0, number of rules used = 0, integrand size = 0,

0.000, Rules used = {}
1

f 5 dx
x3 (a + besch (c + dxz))

Verification is Not applicable to the result.
[In] Int[1/(x"3*(a + b*Cschl[c + d*x~2])"2),x]
[Out] Defer[Int][1/(x"3*(a + b*Cschl[c + d*x~2])"2), x]

Rubi steps

/5 ( T /5 i+ bosch(crad))

a + besch (c + dx?

Mathematica [F] time = 180.00, size = 0, normalized size = 0.00

$Aborted

Verification is Not applicable to the result.

[In] Integrate[1/(x"3%(a + bxCschlc + d*x~2])~2),x]

[Out] $Aborted

fricas [A] time = 0.39, size = 0, normalized size = 0.00

1
x

integral 5 ,
b2x3 csch (dx2 + c) + 2 abx3 csch (dx2 + c) + a2x3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x73/(atb*csch(d*x™2+c))~2,x, algorithm="fricas")
[Out] integral(1l/(b~2*x"3*%csch(d*x™2 + c)72 + 2%a*b*x~3*csch(d*x™2 + c) + a”2%x"3

), x)
giac[A] time = 0.00, size = 0, normalized size = 0.00
sageox

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(1/x73/(atb*csch(d*x~2+c))~2,x, algorithm="giac")

[Out] sageO*x



123

maple [A] time = 0.61, size = 0, normalized size = 0.00

1
f 5 dx
x3 (a + bcesch (d X2 + c))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/x"3/(atb*csch(d*x"2+c))~2,x)
[Out] int(1/x"3/(at+b*csch(d*x”2+c))"2,x)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

(a3de(2 ) + ab?de? c))xze(2 ) Lo ap? - (a3d + abzd)x2 -2 (b3ec - (azbdec + b3dec)x2)e(dx2)

2 ((a5de(2 ) + g3p2de(2 C))x4e(2 @) 4 o (a4bdec + a2b3dec)x4e(dx2) - (a5d + a3b2d)x4) (a5de(2 )+

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x73/(atb*csch(d*x™2+c))~2,x, algorithm="maxima")

[Out] -1/2*((a”~3*d*xe”(2*c) + a*b™2*xd*e” (2*c))*x"2%e” (2*%d*x"2) + 2*a*xb~2 - (a~3*d
+ axb72xd)*x"2 - 2x(b"3*e"c - (a"2*b*d*e"c + b~ 3*d*e"c)*x"2)*e” (d*x"2))/((a
“Bxd*xe” (2%c) + a~3xb"2xd*xe” (2%c)) *x"4*xe” (2xd*xx"2) + 2% (a"4*bkd*e”"c + a~2xb”
3kdxe~c)*x"4*e” (d*x72) - (a”b*d + a"3%b"2*d)*x74) - integrate(2*(2*a*xb”2 -
(2*¥b~3*e"c - (2*a"2*b*d*e”c + b7"3*d*e"c)*x72)*e” (d*x"2))/((a~5*xd*e” (2*c) +
a~3*xb”2*xd*e” (2*c) ) *x"5xe” (2*%d*x"2) + 2*x(a4*xbxdxe"c + a~2*%b”3*d*e”c)*x"5xe”
(d*x"2) - (a~b*d + a~3*b~2xd)*x~5), x)

mupad [A] time = 0.00, size = -1, normalized size = -0.05

1
f dx
b

2
3 - -
X (a + sinh(d x2+c))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(x"3*(a + b/sinh(c + d*x"2))"2),x)
[Out] int(1/(x"3*(a + b/sinh(c + d*x72))"2), x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

f ! 5 dx
x3 (a + bcesch (c + dxz))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x**3/(atb*csch(d*x**2+c))**2,x)

[Out] Integral(l/(x**3*(a + b*csch(c + d*x**2))**2), x)
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331 [P (a + besch (c + d\/J_c)) dx

Optimal. Leaf size=356

ax* 10080bLig (—e*4V¥) 10080bLig (e“+4¥*) 10080b+/x Liy (—e“**V¥) 10080bv/x Liy (¢*4V*) 5040bxLi,
4 a8 a8 47 47 ;

[Out] 1/4*a*xx~4-4xb*x”(7/2)*arctanh(exp(c+d*x”(1/2)))/d-14*xb*x"3*polylog(2,-exp(c
+d*x~(1/2)))/d"2+14*bxx"3*polylog(2,exp(ctd*x”(1/2))) /d~2+84*b*xx~(5/2) *poly
log(3,-exp(c+d*x~(1/2)))/d"3-84*b*x~ (5/2) *polylog(3,exp(c+d*x~(1/2)))/d"3-4
20*b*x~2*%polylog(4,-exp(ctd*x~(1/2)))/d~4+420*bxx~2*polylog(4,exp(c+d*x~(1/
2)))/d"4+1680%*b*x~ (3/2) *polylog(5,-exp(c+d*x~(1/2)))/d"5-1680%b*x~ (3/2) *pol
ylog(5,exp(c+d*x~(1/2)))/d~5-5040*b*x*polylog(6,-exp (c+d*x~(1/2)))/d~6+5040
*xb*x*polylog(6,exp(c+td*x”~(1/2)))/d~6-10080*b*polylog(8,-exp(c+d*x~(1/2)))/d
~8+10080*b*polylog(8,exp(c+d*x~(1/2)))/d~8+10080*b*polylog(7,-exp(c+td*x~(1/
2)))*x~(1/2)/d"7-10080*b*polylog(7,exp(c+d*x~(1/2)))*x~(1/2)/d"7

Rubi [A] time = 0.40, antiderivative size = 356, normalized size of antiderivative
= 1.00, number of steps used = 20, number of rules used = 7, integrand size = 18,
number of rules _ ),389, Rules used = {14, 5437, 4182, 2531, 6609, 2282, 6589}

integrand size

14bx*PolyLog (2, —¢*#V¥) 14bx*PolyLog (2,¢7*¥V¥) 84bx¥2PolyLog (3, -e“*1V¥) 84bx72PolyLog (3, ¢
- 42 + 42 + A3 - 43

Antiderivative was successfully verified.
[In] Int[x"3*(a + b*Csch[c + d*Sqrt([x]]),x]

[Out] (a*x~4)/4 - (4xb*x~(7/2)*ArcTanh[E~(c + d*Sqrt[x])])/d - (14xbxx~3xPolyLogl
2, -E7(c + d*Sqrt[x])])/d"2 + (14xb*x~3*PolyLogl[2, E~(c + d*Sqrt[x])])/d"2
+ (84*bxx~(5/2)*PolyLog[3, -E~(c + d*Sqrt[x])])/d~3 - (84xb*x~(5/2)*PolyLog
[3, E"(c + d*Sqrt[x])])/d~3 - (420%b*x~2xPolyLogl[4, -E~(c + d*Sqrt[x])])/d~
4 + (420%b*x~2*PolyLog[4, E~(c + d*Sqrt[x])])/d~4 + (1680*b*x~(3/2)*PolyLog
[6, -E"(c + d*Sqrt[x])]1)/d"5 - (1680%b*x~(3/2)*PolyLogl[5, E~(c + d*Sqrt[x])
1)/d75 - (5040*b*x*PolyLog[6, -E~(c + d*Sqrt[x])])/d"6 + (5040*b*x*PolyLogl[
6, E7(c + d*Sqrt[x])])/d"6 + (10080*b*Sqrt [x]*PolyLog[7, -E~(c + d*Sqrt[x])
1)/d°7 - (10080*b*Sqrt [x]*PolyLog[7, E~(c + d*Sqrt[x])])/d"7 - (10080%b*Pol
yLog[8, -E~(c + d*Sqrt[x])])/d~8 + (10080*b*PolyLog[8, E~(c + d*Sqrt[x])]1)/
da~8

Rule 14

Int[(u_)*((c_.)*(x_)) " (m_.), x_Symbol] :> Int[ExpandIntegrand[(c*x) m*u, x]
, x]1 /; FreeQ[{c, m}, x] && SumQ[u] && !LinearQ[u, x] && 'MatchQ[u, (a_ )
+ (b_.)*x(v_) /; FreeQ[{a, b}, x] && InverseFunctionQ[v]]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]/x, x], x, v], x]] /; Functi
onOfExponentialQ[u, x] && !MatchQ[u, (w )*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)Iv_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

Int[Log[l + (e_.)*((F_)"((c_.)*((a_.) + (b_.)*(x_))))"(a_)I*x((f_.) + (g_.)
x(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) “m*PolyLog[2, -(ex(F~(cx(a + bxx
)))"n)]1)/(b*cxn*Log[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x)~(m -

1)*PolyLog[2, -(ex(F~(c*(a + b*x)))™n)], x1, x] /; FreeQ[{F, a, b, c, e, f
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, g, nt, x] & GtQ[m, 0]

Rule 4182

Int[csc[(e_.) + (Complex[0, fz 1)x(f_ .)*(x )I*((c_.) + (d_)*(x))"(m_.), x
_Symbol] :> Simp[(-2*(c + d*x) m*ArcTanh[E~(-(Ixe) + fxfz*x)])/(fxfz*xI), x]
+ (-Dist[(d*m)/(f*fz*I), Int[(c + d*x) " (m - 1)*Log[l - E~(-(Ixe) + fxfz*x)
1, x], x] + Dist[(d*m)/(f*fzxI), Int[(c + d*x)"(m - 1)xLog[l + E~(-(I*e) +
fxfz*x)], x], x]) /; FreeQl{c, d, e, f, fz}, x] && IGtQ[m, O]

Rule 5437

Int[((a_.) + Cschl(c_.) + (@_)*x )" (@ )I*(M_.))"(p_)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + bxCsch[c + d*x])
“p, x1, x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[pl]

Rule 6589

Int [PolyLogn_, (c_.)*((a_.) + (b_.)*x(x_))"(p_.01/C(d_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, c*(a + b*x) pl/(exp), x] /; FreeQ[{a, b, c, d
, e, n, p}, x] && EqQ[bxd, axe]

Rule 6609

Int[((e_.) + (£_.)*(x_)) " (m_.)*PolyLogln_, (d_.)*((F_)"((c_.)*((a_.) + (b_.
)x(x_))))"(p_.)], x_Symbol] :> Simp[((e + f*x) m*PolyLog[n + 1, d*(F~(c*(a
+ b*x)))"pl)/ (b*ckpxLog[F]), x] - Dist[(f*m)/(b*c*p*Logl[F]), Int[(e + f*x)~
(m - 1)*PolyLog[n + 1, d*x(F~(c*(a + b*x)))"pl, x], x] /; FreeQ[{F, a, b, c,
d, e, f, n, p}, x] && GtQ[m, O]

Rubi steps



fx3 (a + besch (c + d\/E)) dx = f(ax3 + bx3csch (c + d\/E)) dx

ax* 3
—+bfx csch(c+d\/§) dx
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B | (2b) Subst ( f ¥ esch(c + dx) dx, x, \/Zc)

4

axt 4bx’? tanh_1 ( C*‘iﬁ) (14b) Subst ( [x°log (1 — ctix ) dx, x, \/E) _}
4 d

axt  4bx’” tanh (ec+d‘/_) 14bx3Li, ( e”dﬁ) 14bx°Li, (e”dﬁ) 1

o = + > 4o

axt  4bx’? tanh ! (e”d‘/_) 14bx3Li, (—e”dﬁ) N 14bx3Li, (e”dﬁ) N 8
4 d 42 42

ot Abx72 tanh ™! (e”d‘/_) 14bx3Li, ( e”dﬁ) . 14bx°Li, (ec+ dﬁ) . 8
4 d 42 42

ax*  4bx72tanh™ (e+dVE ) 14bx3Li, (—e<+4V¥) . 14bx3Li, (e7+V¥) K
4 d 42 42

ax*  4bx7?tanh™ (e ) 14bx3Li, (—e<+4V¥) . 14bx3Li, (e7+V¥) +8
4 d 42 42

ax*  4bx’” tanh™! (e”d‘/_ ) 14bx3Li, (—e<+4V¥) . 14bx3Li, (e7+V¥) ,

dZ

d2

axt  4bx7? tamh_1 (¢+1V%)  14bx3Lip (—e+IVF)  14b2°Liy (YY) 8

- _ - +

+_

4 d d?

ax*  4bx72tanh™ (eVE)  14bx3Lip (-eVF)  14bx3Li, (e44VF) 8

T d ) P "

Mathematica [A] time = 2.90, size = 365, normalized size = 1.03

ot 2b (d7x7/2 log (1 _ ec+d\/3_f) —d"x"P1og (ec+d\/§ + 1) _

+_

7d%x3Li, (—e“t V) + 7023, (e7+9VF ) + 4245521

4
Antiderivative was successfully verified.

[In] Integrate[x”3*(a + b*Csch[c + d*Sqrt[x]]),x]

[Out] (a*x~4)/4 + (2%bx(d"7*x"(7/2)*Logl[l - E~(c + d*Sqrt[x])] - d~7*x~(7/2)*Logl

1 + E"(c + dxSqrt[x])] - 7xd"6*x"3*PolyLog[2, -E~(c + dxSqrt[x])] + 7*xd"6x*x
~3%PolyLog[2, E~(c + d*Sqrt[x])] + 42xd~5*xx~(5/2)*PolyLogl[3, -E~(c + d*Sqrt
[x])] - 42xd"5xx~(5/2)*PolyLog[3, E~(c + d*Sqrt[x])] - 210*d~4*x~2*PolyLogl[
4, -E~(c + d*Sqrt[x])] + 210xd~4*x"2*PolyLogl[4, E~(c + d*Sqrt[x])] + 840%d~
3*x~(3/2)*PolyLog[5, -E~(c + d*Sqrt[x])] - 840*d~3*x~(3/2)*PolyLogl[5, E~(c
+ d*Sqrt[x])] - 2520%d~2*x*PolyLogl[6, -E~(c + d*Sqrt[x])] + 2520*d~2*x*Poly
Logl[6, E"(c + d*xSqrt[x])] + 5040*dxSqrt[x]*PolyLog[7, -E~(c + d*Sqrt[x])] -
5040*d*Sqrt [x]*PolyLog[7, E~(c + d*Sqrt[x])] - 5040*%PolyLog[8, -E~(c + d*S
qrt[x])] + 5040*PolyLog[8, E~(c + d*Sqrt[x])]))/d"8

fricas [F] time = 0.44, size = 0, normalized size = 0.00

integral (bx3 csch (d\/& + c) +ax?, x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*(a+b*csch(c+d*x~(1/2))),x, algorithm="fricas")
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[Out] integral (b*x~3*csch(d*sqrt(x) + c) + a*x~3, x)

giac [F] time = 0.00, size = 0, normalized size = 0.00
f(b csch (d\/E + c) + a)x3 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*(a+b*csch(c+d*x~(1/2))),x, algorithm="giac")
[Out] integrate((b*csch(d*sqrt(x) + c) + a)*x~3, x)

maple [F] time = 0.64, size = 0, normalized size = 0.00
fx3 (a + bcsch(c + d\/;)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*(a+b*csch(c+d*xx~(1/2))),x)
[Out] int(x~3*(a+b*csch(c+d*x~(1/2))),x)
maxima [A] time = 0.90, size = 349, normalized size = 0.98
7 6 5
, 2 (log (e(dﬁ”) + 1) log (e(d‘/})) +7Li, (—e(dﬁﬂ)) log (e(d‘/;)) - 42 log (e(dﬁ)) Li3(—e(dﬁ+c))
4

Zax—

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*(atb*csch(c+d*x~(1/2))),x, algorithm="maxima")

[Out] 1/4*a*x”4 - 2*%(log(e~(d*sqrt(x) + c) + 1)*log(e”(d*sqrt(x)))”7 + Txdilog(-e
~(d*sqrt(x) + c))*log(e~(d*sqrt(x)))~6 - 42xlog(e”(d*sqrt(x))) 5*polylog(3,
-e~ (d*sqrt(x) + c)) + 210*log(e”(d*sqrt(x))) “4*polylog(4, -e~(d*sqrt(x) +
c)) - 840xlog(e”(d*sqrt(x))) ~3*polylog(5, -e~(d*sqrt(x) + c)) + 2520%log(e”
(d*sqrt(x))) "2*xpolylog(6, -e~(d*sqrt(x) + c)) - 5040*log(e” (d*sqrt(x)))*pol
ylog(7, -e~(d*sqrt(x) + c)) + 5040%polylog(8, -e~(d*sqrt(x) + c)))*b/d"8 +
2% (log(-e~(d*sqrt(x) + c) + 1)xlog(e~(d*sqrt(x)))~7 + 7*dilog(e” (d*sqrt(x)
+ c))*log(e”(dxsqrt(x)))~6 - 42xlog(e”(d*sqrt(x))) ~5*polylog(3, e~ (d*sqrt(x
) + c)) + 210*log(e”(d*sqrt(x))) ~4*xpolylog(4, e~ (d*sqrt(x) + c)) - 840x*log(
e~ (d*sqrt(x))) ~3*polylog(5, e~ (d*sqrt(x) + c)) + 2520*log(e”(d*sqrt(x))) 2%
polylog(6, e~ (d*sqrt(x) + c)) - 5040%log(e”(d*sqrt(x)))*polylog(7, e~ (d*sqr
t(x) + c)) + 5040*polylog(8, e~ (d*sqrt(x) + c)))*b/d"8

mupad [F]  time = 0.00, size = -1, normalized size = -0.00

3 b
fx (a+sinh(c+d\/§)]dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*x(a + b/sinh(c + d*xx~(1/2))),x)
[Out] int(x~3%(a + b/sinh(c + d*xx~(1/2))), x)

sympy [F] time = 0.00, size = 0, normalized size = 0.00
fx3 (a + bcsch(c + dﬁ)) dx
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**3*(a+b*csch(c+d*x**(1/2))),x)

[Out] Integral(x**3*(a + b*csch(c + dxsqrt(x))), x)
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332 [x? (a + besch (c + d\/J_c)) dx

Optimal. Leaf size=260

ax3 240bLig (—e*@VX ) 240DLig (V%) 240b+/x Lis (—e“*4V¥)  240b+/x Lis (e4V¥)  120bxLiy (—e“+V¥)
3 6 ¥ b " & ) & B T

[Out] 1/3%a*xx~3-4xb*x~(5/2)*arctanh(exp(c+d*x~(1/2)))/d-10*b*x~2*polylog(2,-exp(c
+d*x~(1/2)))/d”~2+10*%b*x"2*polylog(2,exp(c+d*x~(1/2))) /d~2+40xb*x~ (3/2) *poly
log(3,-exp(c+d*x~(1/2)))/d"3-40%b*x" (3/2) *polylog(3,exp(c+d*x~(1/2)))/d"3-1
20*bxx*polylog(4,-exp(c+d*x~(1/2)))/d~4+120*b*x*polylog(4,exp (c+d*x~(1/2)))
/d~4-240%bxpolylog(6,-exp(ctd*x~(1/2)))/d~6+240*b*polylog(6,exp (c+d*x~(1/2)
))/d~6+240%b*polylog(5,-exp(c+d*x~(1/2)))*x~(1/2)/d~5-240%b*polylog(5,exp(c
+d*x~(1/2)))*x~(1/2)/d"5

Rubi [A] time = 0.27, antiderivative size = 260, normalized size of antiderivative
= 1.00, number of steps used = 16, number of rules used = 7, integrand size = 18,

number Of 1S _ (,389, Rules used = {14, 5437, 4182, 2531, 6609, 2282, 6589}

integrand size

10bx2PolyLog (2, —¢“*#V¥) 10bx?PolyLog (2,¢°**V¥) 40bx¥2PolyLog (3, —e“*4V¥)  40bx¥2PolyLog (3, ¢
) 7 " 7 " P ) P

Antiderivative was successfully verified.
[In] Int[x"2*%(a + b*Csch[c + d*Sqrt[x]]),x]

[Out] (a*xx"3)/3 - (4xb*x~(5/2)*ArcTanh[E~(c + d*Sqrt[x])])/d - (10*b*x~2*PolyLogl[
2, “E7(c + dxSqrt[x])])/d"2 + (10*b*x~2+PolyLog[2, E~(c + d*Sqrt([x])])/d"2
+ (40%b*x~(3/2)*PolyLog[3, -E~(c + d*Sqrt[x])])/d~3 - (40%b*x~(3/2)*PolyLog
[3, E"(c + d*Sqrt[x]1)])/d~3 - (120%b*x*PolyLogl[4, -E~(c + d*Sqrt[x])])/d"4
+ (120*b*x*PolyLogl[4, E~(c + d*Sqrt[x])])/d~4 + (240%bx*Sqrt[x]*PolyLog[5, -
E~(c + dxSqrt[x])])/d~5 - (240%b*Sqrt[x]*PolyLog[5, E~(c + d*Sqrt[x])])/d"5
- (240%b*PolyLog[6, -E~(c + d*Sqrt[x])])/d"6 + (240*b*PolylLogl[6, E~(c + d*
Sqrt[x])]1)/d"6

Rule 14

Int[(u_)*((c_.)*(x_))"(m_.), x_Symbol] :> Int[ExpandIntegrand[(c*x) m*u, x]
, x]1 /; FreeQ[{c, m}, x] && SumQ[u] && !'LinearQ[u, x] && !'MatchQ[u, (a_ )
+ (b_.)*(v_) /; FreeQ[{a, b}, x] && InverseFunctionQ[v]]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]/x, x], x, v], x]] /; Functi
onOfExponentialQ[u, x] && !'MatchQ[u, (w_)*x((a_.)*(v_)"(n_))"(m_) /; FreeQl[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E"((c_.)*((a_.) + (b_.)*x))*
(F)[v_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

Int[Logll + (e_.)*((F_)~((c_)*((a_.) + (b_)*(x_)))) " (n_)I*x((£f_.) + (g_.)
*(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) “m*PolyLog[2, -(ex(F~(c*(a + bx*x
)))"n)]1)/(b*cxn*Log[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x) " (m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, f
, & n}, x] & GtQ[m, 0]

Rule 4182

Int[csc[(e_.) + (Complex[0, fz_])*(f_.)*(x_)]*((c_.) + (d_)*(x_))"(m_.), x
_Symbol] :> Simp[(-2x(c + d*x) “m*ArcTanh[E~(-(Ixe) + fxfzxx)])/(f*xfz*I), x]
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+ (-Dist[(d*m)/(fxfz*I), Int[(c + d*x)"(m - 1)*Log[l - E~(-(I*xe) + f*xfz*x)
1, x], x] + Dist[(d*m)/(f*xfz*I), Int[(c + d*x)~(m - 1)xLog[l + E~(-(I*e) +
fxfz*xx)], x], x]) /; FreeQl{c, d, e, f, fz}, x] && IGtQ[m, O]

Rule 5437

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

Rule 6589

Int [PolyLogln_, (c_.)*((a_.) + (b_.)*(x_))"(p_.)1/C(d_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, c*x(a + b*x) pl/(exp), x] /; FreeQ[{a, b, c, d
, e, n, p}, x] && EqQ[bxd, axe]

Rule 6609

Int[((e_.) + (f_.)*(x_))"(m_.)*PolyLogln_, (d_.)*((F_)"((c_.)*((a_.) + (b_.
)x(x_))))"(p_.)], x_Symbol] :> Simp[((e + f*x) m*PolyLog[n + 1, d*(F~(c*(a
+ b*x)))"pl)/(bxc*p*Log[F1), x] - Dist[(f*m)/(b*c*p*LoglF]), Int[(e + f*x)~
(m - 1)*PolyLog[n + 1, d*(F~(c*(a + b*x)))"pl, x], x] /; FreeQ[{F, a, b, c,
d, e, £, n, p}, x] && GtQ[m, O]

Rubi steps

fxz (a + besch (c + d\/E)) dx = f(axz + bx?csch (c + d\/E)) dx

ax3
== + bfxzcsch(c+d\/§) dx
ax3
= 3 + (2b) Subst ( f x5csch(c + dx)dx, x, \/E)

ax® 4bxPtanh (eVE)  (10b) Subst ([ x*log (1 - %) dx, x, v

3 d d

_ax® 4bx52 tanh ™ (e”dﬁ) 10bx°Li, (—e”dﬁ) N 10bx°Li, (e”dﬁ)
3 d 42 72

o 4bxPtanh (eHVY) 100271 (-t V) . 10bx2Li, (e7+4V¥)
3 d 42 2

_ax’ 4bx52 tanh™ (e”dﬁ) 10bx°Li, (—e”d ﬁ) N 10bx?Li, (e”d ﬁ)
3 d 42 12

_ax® 4bx52 tanh ™! (e”dﬁ) 10bx°Li, (—e”dﬁ) N 10bx°Li, (e”dﬁ)
3 d 42 72

_ax® 4bx¥2 tanh™! (e”dﬁ) 10bx°Li, (—e”dﬁ) N 10bx°Li, (e”dﬁ)
3 d 42 72

ax3  4bx32tanh™ (e4VX)  10bx?Lip (—eVF)  10ba2Li, (e7VY)
e d ) iz * 2 |

Mathematica [A] time = 2.84, size = 273, normalized size = 1.05

ax® 2b (d5x5/2 log (1 - e”dﬁ) —d°x*?1og (e”d‘/; + 1) — 5d*x?Li, (—e”dﬁ) + 5d*x?Li, (e”dﬁ) +20d%x
—+
3
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Antiderivative was successfully verified.

[In] Integrate[x~2*(a + b*Cschlc + d*Sqrt[x]]),x]

[Out] (a*xx~3)/3 + (2%b*x(d"5*x~(5/2)*Log[l - E~(c + d*Sqrt(x])] - d~5*xx~(5/2)*Logl
1 + E7(c + dxSqrt[x])] - 5*d~4*x"2+PolylLog[2, -E~(c + dxSqrt[x])] + 5xd~4*x
~2%PolyLog[2, E~(c + d*Sqrt[x])] + 20%d~3*x~(3/2)*PolyLogl[3, -E~(c + d*Sqrt

[x])] - 20%d~3*x~(3/2)*PolyLog[3, E~(c + d*Sqrt[x])] - 60xd~2*x*PolyLogl[4,

-E~(c + d*Sqrt[x])] + 60*d~2*x*PolyLogl[4, E~(c + d*Sqrt[x])] + 120*d*Sqrt[x
1*PolyLog[5, -E~(c + d*Sqrt[x])] - 120*d*Sqrt[x]*PolyLog[5, E~(c + d*Sqrt([x

1)] - 120*%PolyLogl[6, -E~(c + d*Sqrt[x])] + 120*PolyLogl[6, E~(c + d*Sqrt[x])
1))/d76

fricas [F] time = 0.43, size = 0, normalized size = 0.00

integral (bx2 csch (d\/E + c) +ax?, x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*(a+b*csch(c+d*x~(1/2))),x, algorithm="fricas")
[Out] integral (b*x~2*csch(d*sqrt(x) + c) + a*x"2, x)

giac [F] time = 0.00, size = 0, normalized size = 0.00
f(b csch (d\& + c) + a)xz dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*(at+b*csch(c+d*x~(1/2))),x, algorithm="giac")
[Out] integrate((b*csch(d*sqrt(x) + c) + a)*x"2, x)

maple [F] time = 0.64, size = 0, normalized size = 0.00
fxz (a + bcsch(c + dﬁ)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~2*(a+b*xcsch(c+d*x~(1/2))),%)
[Out] int(x~2*(a+b*csch(c+d*x~(1/2))),x)

maxima [A] time = 0.65, size = 261, normalized size = 1.00

2 (log (e(d‘/;‘”) + 1) log (e(d‘/}))S +5Li, (—e(dﬁ”)) log (e(d‘/;))4 - 20 log (e(dﬁ))3 Li3(—e(dﬁ+c)) + ¢

3 46

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2#(at+b*csch(c+d*x~(1/2))),x, algorithm="maxima")

[Out] 1/3%a*xx~3 - 2*(log(e~(d*sqrt(x) + c) + 1)xlog(e~(d*sqrt(x)))~5 + Bb*xdilog(-e
~(d*sqrt(x) + c))*log(e~(d*sqrt(x)))~4 - 20%*log(e”(d*sqrt(x))) 3*polylog(3,

-e~ (d*sqrt(x) + c)) + 60xlog(e~(d*sqrt(x))) "2*polylog(4, -e~(d*sqrt(x) + c

)) - 120*log(e”~ (d*sqrt(x)))*polylog(5, -e~(d*sqrt(x) + c)) + 120*polylog(6,
—e~(d*sqrt(x) + c)))*b/d"6 + 2x(log(-e~(d*sqrt(x) + c) + 1)x*log(e” (d*sqrt(
x)))75 + bxdilog(e~(d*sqrt(x) + c))*log(e~(d*sqrt(x)))~4 - 20*log(e” (d*sqrt
(x)))~3*polylog(3, e~ (d*sqrt(x) + c)) + 60*log(e”(d*sqrt(x))) 2*polylog(4,

e~ (d*sqrt(x) + c)) - 120*log(e”~(d*sqrt(x)))*polylog(5, e~ (d*sqrt(x) + c)) +
120*polylog(6, e~ (d*sqrt(x) + c)))*b/d"6



mupad [F] time = 0.00, size = -1, normalized size = -0.00

) b
IE (ﬂ+sinh(c+d\/§)]dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~2*%(a + b/sinh(c + d*x~(1/2))),x)
[Out] int(x~2*(a + b/sinh(c + d*x~(1/2))), x)

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

fxz (a+bcsch(c+d\/§)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2*(a+b*csch(c+d*x**(1/2))),x)

[Out] Integral(x**2*(a + b*csch(c + dxsqrt(x))), x)
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333 [« (a + besch (c + dx/i)) dx

Optimal. Leaf size=164

ax? 12bLig (—e+V%) 12bLiy (e#49V¥) 12b4/x Liz (-e“+4V¥) 12byfx Lis (V) 6bxLi, (-e“+¥¥) 6baLi
+ + - - +

2 da da d3 a3 d?

[Out] 1/2*a*xx~2-4xb*x~(3/2)*arctanh(exp(c+d*x~(1/2)))/d-6*b*x*xpolylog(2,-exp(c+d*
x~(1/2)))/d"2+6xb*x*polylog(2,exp(c+d*x~(1/2)))/d~2-12*b*polylog(4,-exp(c+d
*x~(1/2)))/d"4+12xb*polylog(4,exp(c+d*x~(1/2)))/d~4+12*b*polylog(3,-exp(c+d
*x~(1/2)))*x~(1/2) /d"3-12*b*polylog(3,exp(c+d*x~(1/2)))*x~(1/2)/d"3

Rubi [A] time = 0.17, antiderivative size = 164, normalized size of antiderivative
= 1.00, number of steps used = 12, number of rules used = 7, integrand size = 16,

number o ules _ () 438, Rules used = {14, 5437, 4182, 2531, 6609, 2282, 6589}

integrand size

6bxPolyLog (2, —e”d‘/}) 6bxPolyLog (2, ectdx ) 12b+/x PolyLog (3, —eCHVx ) 12b+/x PolyLog (3, ectdVR
d? d? d? d?

Antiderivative was successfully verified.
[In] Int[x*(a + bxCsch[c + d*Sqrt[x]]),x]

[Out] (a*x72)/2 - (4xbxx~(3/2)*ArcTanh[E~(c + d*Sqrt[x])])/d - (6*b*x*PolyLogl[2,
-E~(c + d*Sqrt[x])])/d~2 + (6*b*x*PolyLogl[2, E~(c + d*Sqrt[x])])/d~2 + (12x%
b*Sqrt [x] *PolyLog[3, -E~(c + d*Sqrt[x])])/d~3 - (12xb*Sqrt[x]*PolyLogl3, E~

(c + dxSqrt[x])])/d~3 - (12*bxPolyLogl[4, -E~(c + d*Sqrt[x])])/d"4 + (12*b*P
olyLogl4, E~(c + d*Sqrt[x])])/d~4

Rule 14

Int[(u_)*((c_.)*(x_))"(m_.), x_Symbol] :> Int[ExpandIntegrand[(c*x) m*u, x]
, x]1 /; FreeQ[{c, m}, x] && SumQ[u] && !'LinearQ[u, x] && !'MatchQ[u, (a_ )
+ (b_.)*(v_) /; FreeQ[{a, b}, x] && InverseFunctionQ[v]]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]1/x, x], x, v], x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_ ))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E"((c_.)*((a_.) + (b_.)*x))*
(F)I[v.] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

Int[Logl[l + (e_.)*((F_)"((c_.)*x((a_.) + (b_D)*(x_))))"(m_D1*x((£_.) + (g_.)
*(x_))"(m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(ex(F~(c*x(a + b*x
)))"n)]1)/(b*cxn*Log[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x) " (m -
1)*PolyLog[2, -(ex(F~(cx(a + b*x)))"n)], x1, x] /; FreeQ[{F, a, b, c, e, f
, g, nt, x] & GtQ[m, 0]

Rule 4182

Int[csc[(e_.) + (Complex[0, fz_])*(f_.)*(x_)]*((c_.) + (d_)*(x_))"(m_.), x
_Symbol] :> Simp[(-2x(c + d*x) “m*ArcTanh[E~(-(Ixe) + fxfzxx)])/(f*xfz*xI), x]
+ (-Dist [(d*m)/(fxfz*I), Int[(c + d*x)"(m - 1)*Log[l - E~(-(I*xe) + fxfz*x)
1, x], x] + Dist[(d*m)/(fxfz*I), Int[(c + d*x)"(m - 1)*Logl[l + E~(-(I*e) +
fxfz*x)], x], x]) /; FreeQl{c, d, e, £, fz}, x] && IGtQ[m, O]

Rule 5437
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Int[((a_.) + Cschl(c_.) + (d_)*(x_)"(m_)1*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschl[c + d*x])
“p, x], x, x"n], x] /; FreeQ[{a, b, ¢, 4, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[pl]

Rule 6589

Int[PolyLogln_, (c_.)*((a_.) + (b_)*(x_))"(p_.)1/C(d_.) + (e_.)*x(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, c*(a + bxx)"pl/(e*p), x] /; FreeQ[{a, b, c, d
, €, n, p}, x] & EqQ[b*d, axe]

Rule 6609

Int[((e_.) + (£_.)*(x_)) " (m_.)*PolyLogln_, (d_.)*((F_)"((c_)*((a_.) + (b_.
)x(x_)))) " (p_.)]1, x_Symbol] :> Simp[((e + f*x) m*PolyLog[n + 1, d*(F~(cx(a
+ b*x)))"pl)/ (bxcxpxLog[F]), x] - Dist[(f*m)/(bxcxp*Log[F]), Int[(e + f*x)~
(m - 1)*PolyLogln + 1, dx(F~(cx(a + b*x)))7pl, x], x] /; FreeQ[{F, a, b, c,
d, e, £, n, p}, x] && GtQ[m, O]

Rubi steps

fx (a + becsch (c + dﬁ)) dx = f(ax + bxcsch (c + dﬁ)) dx

ax?
== +bfxcsch(c+d\/§) dx
ax?
= —- + (2b) Subst ( f x’esch(c +dx) dx, x,\/§)

gxz 4[9.7(3/2 tanh_l (€C+d\/§)

(6b) Subst ( [ x21og (1 — e=+%) dx, x, x )

2 d d
_ o 4px¥2 tanh ™ (ec+4Vx) _ 6bxLip (—ee+dv) N 6bxLi, (ec+4Vx) N (12
B 2 d dZ dz
~ ﬁ ) 4bx32 tanh ™! (e”dﬁ) ) 6bxLi, (—e”dﬁ) N 6bxLi, (e”d‘&) . 1_2b
B 2 d d2 dz
R () ol () aoligfe ) 1
B 2 d dZ dz

ax?  4bx¥2tanh™ (e”dﬁ) 6bxLi, (—e”d‘/z) 6bxLi, (e”d‘/;) 12b
= - y _ = + 7 + —

Mathematica [A] time = 2.77, size = 181, normalized size = 1.10

ax? 2b(dx32log (1 - e V) — @332 Jog (e+4Vx 4 1) — 3d2xLiy (—e+4V¥ ) + 3d2xLi, (VY ) + 6d/x Li
—+

2

Antiderivative was successfully verified.

[In] Integrate[x*(a + b*Cschlc + d*Sqrt[x]]),x]

d4

[Out] (a*xx"2)/2 + (2%b*(d"3*x~(3/2)*Log[1l - E~(c + d*Sqrt[x])] - d~3*x~(3/2)*Logl

1 + E"(c + d*xSqrt[x])] - 3*d"2*x*PolyLog[2, -E~(c + d*Sqrt[x])] + 3*d~2*x*P
olyLog[2, E~(c + d*Sqrt[x])] + 6*d*Sqrt[x]*PolyLog[3, -E~(c + d*Sqrt[x])] -
6xd*Sqrt [x] *PolyLog[3, E~(c + d*Sqrt[x])] - 6*PolyLog[4, -E~(c + d*Sqrt[x]
)] + 6%xPolyLog[4, E~(c + dxSqrt[x])]))/d"4

fricas [F] time = 0.43, size = 0, normalized size = 0.00

integral (bx csch (d\/E + c) + ax, x)
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*(at+b*csch(c+d*x~(1/2))),x, algorithm="fricas")
[Out] integral(b*x*csch(d*sqrt(x) + c) + a*x, x)

giac [F] time = 0.00, size = 0, normalized size = 0.00
f(b csch (d\/? + c) + a)x dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*(a+b*csch(c+d*x~(1/2))),x, algorithm="giac")
[Out] integrate((bxcsch(d*sqrt(x) + c) + a)*x, x)

maple [F] time = 0.63, size = 0, normalized size = 0.00
fx(a + bcsch(c + d\/E)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*(at+b*csch(c+d*x~(1/2))),x)
[Out] int(x*(a+b*csch(c+d*x~(1/2))),x)
maxima [A] time = 0.58, size = 173, normalized size = 1.05
3 2
2 (log (e(d‘/hc) + 1) log (e(d‘/;)) +3Li, (—e(d‘ﬁ”)) log (e(d‘/;)) -6 log (e(dﬁ)) Lig(—e™V**)) 1 61

d4

1
~ ax’—
2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*(a+b*csch(c+d*x~(1/2))),x, algorithm="maxima"

[Out] 1/2*a*x”2 - 2*(log(e~(d*sqrt(x) + c) + 1)*log(e”(d*sqrt(x)))~3 + 3xdilog(-e
“(dxsqrt(x) + c))*log(e~(d*sqrt(x)))~2 - 6xlog(e”(d*sqrt(x)))*polylog(3, -e
“(d*sqrt(x) + c)) + 6xpolylog(4, -e~(d*sqrt(x) + c)))*b/d~4 + 2%(log(-e~(dx*
sqrt(x) + c) + 1)*log(e”(d*sqrt(x)))~3 + 3*dilog(e~(d*sqrt(x) + c))*log(e™(
dxsqrt(x))) "2 - 6xlog(e”(d*sqrt(x)))*polylog(3, e~ (d*sqrt(x) + c)) + 6%*poly
log(4, e~ (d*sqrt(x) + c)))*b/d™4

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

f x|a+ b dx
sinh (c +d )
Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*(a + b/sinh(c + d*x~(1/2))),x)
[Out] int(x*(a + b/sinh(c + d*x~(1/2))), x)

sympy [F] time = 0.00, size = 0, normalized size = 0.00
fx(a + bcsch(c + d\/;)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*(at+b*csch(c+d*x**(1/2))),x)

[Out] Integral(x*(a + b*csch(c + d*sqrt(x))), x)
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a+besch(c+d+/x
334 | ertVe) g
X
Optimal. Leaf size=24
h d
bint (CSC (C; \/E) x] + alog(x)

[Out] a*ln(x)+b*Unintegrable(csch(c+d*x~(1/2))/x,x)

Rubi [A] time = 0.02, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

number of steps used = 0, number of rules used = 0, integrand size = 0, - :
integrand size

0.000, Rules used = {}
dx

fa+bcsch(c+d\/§)

X

Verification is Not applicable to the result.
[In] Int[(a + b*Csch[c + d*Sqrtl[x]])/x,x]
[Out] axLogl[x] + b*Defer[Int] [Csch[c + dxSqrt[x]]/x, xI]

Rubi steps

X X

csch c+d
_alog(x)+bf \/—) dx

a+bcsch(c+d\/§) e f(a N bcsch(c+d\/§)] .

=/

Mathematica [A] time = 18.27, size = 0, normalized size = 0.00

dx

fa+bcsch(c+d\/§)

X

Verification is Not applicable to the result.

[In] Integrate[(a + bxCsch[c + d*Sqrt[x]])/x,x]
[Out] Integratel[(a + b*Csch[c + d*Sqrt[x]])/x, xI]

fricas [A] time = 0.43, size = 0, normalized size = 0.00

bcsch (d\/E + c) +a
X

;X

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))/x,x, algorithm="fricas")

[Out] integral((b*csch(d*sqrt(x) + c) + a)/x, x)

giac [A] time = 0.00, size = 0, normalized size = 0.00

dx

fbcsch(d\/i +c) +a

X

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((at+b*csch(c+d*x~(1/2)))/x,x, algorithm="giac")
[Out] integrate((b*csch(d*sqrt(x) + c) + a)/x, x)

maple [A] time = 0.73, size = 0, normalized size = 0.00

X

fa+bcsch(c+d\/§)d

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

[In] int((at+b*csch(c+d*xx~(1/2)))/x,x)
[Out] int((a+b*csch(c+d*x~(1/2)))/x,x)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

1 1
bf—dx+bf—dx+alo )
xeldVE+e) 4 o xeldVE+e) _ o &

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))/x,x, algorithm="maxima"

[Out] bxintegrate(1l/(x*e”(d*sqrt(x) + c) + x), x) + bxintegrate(l/(x*e” (d*sqrt(x)
+c) - x), x) + axlog(x)

mupad [A] time = 0.00, size = -1, normalized size = -0.04

b

fa+md

X

X

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b/sinh(c + d*x~(1/2)))/x,x)
[Out] int((a + b/sinh(c + d*x~(1/2)))/x, x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

X

fa+bcsch(c+d\/§)d

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

[In] integrate((atb*csch(c+d*x**(1/2)))/x,x%)

[Out] Integral((a + b*csch(c + d*sqrt(x)))/x, x)
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3.35 f a+bcscl;(2c+d\/§) I

Optimal. Leaf size=26

x2

csch(c+d\/§) x]— a

bint [

[Out] -a/x+bxUnintegrable(csch(c+d*x~(1/2))/x72,%)

Rubi [A] time = 0.02, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

number of steps used = 0, number of rules used = 0, integrand size = 0, - — =
integrand size

0.000, Rules used = {}
dx

fa+bcsch(c+d\/§)

xz

Verification is Not applicable to the result.
[In] Int[(a + b*Cschl[c + d*Sqrt[x]])/x"2,x]
[Out] -(a/x) + b*Defer[Int] [Csch[c + d*Sqrt[x]]/x"2, x]

Rubi steps

a+bcsch(c+d\/§)dx:f(a +bcsch(c+d\/§)]dx

f x2 x2 x2

dx

a +bfcsch(cx-2|— d\/E)

X

Mathematica [A] time = 20.99, size = 0, normalized size = 0.00

dx

fa+bcsch(c+d\/§)

xz

Verification is Not applicable to the result.

[In] Integrate[(a + b*Csch[c + d*xSqrt[x]])/x"2,x]
[Out] Integratel[(a + b*Cschlc + d*Sqrt[x]])/x"2, x]

fricas [A] time = 0.43, size = 0, normalized size = 0.00

b csch (d\/E + c) +a

x? &

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))/x"2,x, algorithm="fricas")

[Out] integral((b*csch(d*sqrt(x) + c) + a)/x"2, x)

giac [A] time = 0.00, size = 0, normalized size = 0.00

dx

fbcsch(d\/E +c) +a

x2

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((atb*csch(c+d*x~(1/2)))/x"2,x, algorithm="giac")

[Out] integrate((b*csch(d*sqrt(x) + c) + a)/x"2, x)

maple [A] time = 0.74, size = 0, normalized size = 0.00

dx

fa+bcsch(c+d\/§)

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

[In] int((at+b*csch(c+d*x~(1/2)))/x"2,%)

[Out] int((a+b*csch(c+d*x~(1/2)))/x"2,x%)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

1 1
b [ dx+b [ dr -2
x2eldVi+e) | y2 x2eldVE+e) _y2 X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))/x"2,x, algorithm="maxima"
[Out] bxintegrate(1/(x"2*e”(d*sqrt(x) + c) + x72), x) + bxintegrate(1/(x"2xe”(d*s
grt(x) + ¢c) - x72), x) - a/x

mupad [A] time = 0.00, size = -1, normalized size = -0.04

b
a+———-
f si h(c+d\/9_c) J

X
x2

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b/sinh(c + d*x~(1/2)))/x"2,x)
[Out] int((a + b/sinh(c + d*x~(1/2)))/x"2, x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

dx

fa+bcsch(c+d\/§)

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

[In] integrate((atb*csch(c+dxx*x(1/2)))/x**2,x)

[Out] Integral((a + bxcsch(c + d*xsqrt(x)))/x**2, x)
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336 [ (a + besch (c + dﬁ))z dx

Optimal. Leaf size=597

a2x* 20160abLig (—e<+1V¥)
- +

20160abLig (e“+V*) 20160ab+/x Liy (—e+4V% ) 20160aby/x Liy (e+4V¥) 1t
4 8 & " 7 B 7

[Out] -8%axb*x~(7/2)*arctanh(exp(c+d*x”(1/2)))/d-28*%a*xb*x~3*polylog(2,-exp(c+d*x~
(1/2)))/d"2+28*axb*x~3*polylog(2,exp(c+d*x~(1/2)))/d~2+168*axb*x~ (5/2) *poly
log(3,-exp(c+d*x~(1/2)))/d"3-168*a*xb*x~ (5/2) *polylog(3,exp(c+d*x~(1/2)))/d~
3-840*a*xb*x~2xpolylog(4,-exp(c+d*x~(1/2)))/d~4+840*a*xb*x~2*polylog(4,exp(c+
d*x~(1/2)))/d"4+3360xa*b*x~(3/2) *polylog(5,-exp(c+d*x~(1/2)))/d"5+20160*a*b
*xpolylog(7,-exp(c+d*x~(1/2)))*x~(1/2)/d"7-20160*a*b*polylog(7,exp(c+td*x~(1/
2)))*x~(1/2)/d"7-315/2%b"2*polylog(7,exp (2*c+2*d*x~(1/2)))/d"8-2xb~2*xx~(7/2
) /d-315%b~2*x*polylog(5,exp (2*c+2xd*x~ (1/2)))/d~6-20160*a*b*polylog(8,-exp(
c+d*x~(1/2)))/d~8+20160*a*b*polylog(8,exp (c+d*x~(1/2)))/d~8+315*xb~2*polylog
(6,exp(2%c+2*d*x~(1/2)) ) *x~(1/2) /d”~7-2%b"2%x~ (7/2) *coth (c+d*x~ (1/2)) /d+14*b
~2xx73%1n (1-exp (2*c+2*xd*x~(1/2)))/d"2+42xb~2+x~ (5/2) *polylog (2, exp (2*c+2xd*
x~(1/2)))/d"3-105%b"2*x"2*polylog(3, exp (2*c+2xd*x~ (1/2))) /d~4+210%b~2*x~ (3/
2) *polylog(4,exp (2*xc+2*d*x~(1/2)))/d"5-3360*a*b*x~(3/2) *polylog(5,exp (c+d*x
~(1/2)))/d"5-10080*a*b*x*polylog(6,-exp (c+d*x~(1/2)))/d~6+10080*a*b*x*polyl
0g(6,exp(c+td*x~(1/2)))/d"6+1/4*a"2xx"4

Rubi [A] time = 0.82, antiderivative size = 597, normalized size of antiderivative
= 1.00, number of steps used = 30, number of rules used = 10, integrand size = 20,

number of rules _ ) 500, Rules used = {5437, 4190, 4182, 2531, 6609, 2282, 6589, 4184, 3716,

integrand size

2190}

28abx*PolyLog (2, —HVR ) 28abx°PolyLog (2, ectaVx ) 168abx°?PolyLog (3, —etHIVa ) 168abx™2Poly
d? d? a3

Antiderivative was successfully verified.
[In] Int[x"3%(a + b*Cschlc + d*Sqrt[x]])~2,x]

[Out] (-2*%b~2*x~(7/2))/d + (a"2%x74)/4 - (8xa*xb*x~(7/2)*ArcTanh[E~(c + d*Sqrt[x])
1)/d - (2%b™2xx~(7/2)*Coth[c + d*Sqrt[x]])/d + (14xb~2*x"3*Log[l - E~(2x*(c
+ d*Sqrt[x]))]1)/d"2 - (28*axb*x~3*PolyLog[2, -E~(c + dxSqrt[x])])/d"2 + (28
xa*xb*xx~3*%PolyLog[2, E~(c + d*Sqrt[x])])/d"2 + (42%b~2xx~(5/2)*PolyLog[2, E~
(2x(c + d*Sqrt([x]))]1)/d~3 + (168*axb*x~(5/2)*PolyLogl[3, -E~(c + d*Sqrt[x])]
)/d”3 - (168*a*bxx~(5/2)*PolyLogl[3, E~(c + d*Sqrt[x])])/d"3 - (105xb~2*x~2x
PolyLog[3, E"(2*(c + d*Sqrt([x]))])/d"4 - (840*axbxx~2*PolyLogl[4, -E~(c + dx
Sqrt[x])])/d™4 + (840*a*xb*xx~2*PolyLog[4, E~(c + d*Sqrt[x])])/d"4 + (210%b~2
*xx~(3/2)*PolyLog[4, E~(2x(c + d*Sqrt[x]))])/d~5 + (3360*axb*xx~(3/2)*PolyLog
[5, -E"(c + d*Sqrt[x])])/d"56 - (3360*axbxx~(3/2)*PolyLogl[5, E~(c + d*Sqrt[x
1)1)/d75 - (315%b~2*x*PolyLog[5, E~(2*(c + d*Sqrt[x]))])/d"6 - (10080*a*b*x
*PolyLog[6, -E~(c + d*Sqrt[x])])/d~6 + (10080*a*b*x*PolyLogl[6, E~(c + d*Sqr
t[x])]1)/d"6 + (315xb~2*xSqrt [x]*PolyLogl[6, E~(2*%(c + d*Sqrt[x]))])/d~7 + (20
160*axb*Sqrt [x] *PolyLog[7, -E~(c + d*Sqrt[x])])/d~7 - (20160*axb*Sqrt [x]*Po
lyLog[7, E~(c + d*Sqrt[x])])/d~7 - (315%b~2xPolyLogl7, E~(2%(c + dxSqrt[x])
)1)/(2%d"8) - (20160*a*bxPolyLogl[8, -E~(c + d*Sqrt[x])])/d~8 + (20160*axb*P
olyLog[8, E~(c + d*Sqrt[x])])/d"8

Rule 2190

Int [(C(F_)~((g_)*((e_.) + (£_)*(x_))))"(a_)*((c_.) + (d_)*(x_))"(m_.))/
(@) + (b_)*x((F_)~((g_.)*((e_.) + (£_)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*Log[1l + (bx(F~(g*(e + fxx)))"n)/al)/(bxf*xgn*Log[F]), x] - Di
st [(d*m) / (bxf*g*nxLog[F]), Int[(c + d*x)"(m - 1)*Logl[l + (b*x(F~(g*x(e + f*x)
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))°n)/al, x], x] /; FreeQ[{F, a, b, c, d, e, f, g, n}, x] && IGtQ[m, 0]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst [Int[FunctionOfExponentialFunction[u, x]1/x, x], x, v], x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E"((c_.)*((a_.) + (b_.)*x))*
(F)I[v.] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

Int[Log[l + (e_)*((F_)~((c_)*((a_.) + (b_)*x D))" (a_)I*((f_.) + (g_.)
*(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) “m*PolyLog[2, -(ex(F~(c*(a + b*x
)))An)])/(b*c*n*Log[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*X)A(m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, f
, g, n}y, x] && GtQ[m, 0]

Rule 3716

Int[((c_.) + (d_)*(x_)) " (m_.)*tan[(e_.) + Pix(k_.) + (Complex[0, fz ])*(f_
D*x(x_ )], x_Symbol] :> -Simp[(I*(c + d*x)"(m + 1))/(d*(m + 1)), x] + Dist[2
*I, Int[((c + d*x) m*E~(2x(-(I*e) + fxfz*xx)))/(E~(2+%Ixk*Pi)*(1 + E~(2*(-(I*
e) + fxfz*x))/E~(2xIxk*Pi))), x], x] /; FreeQl{c, d, e, f, fz}, x] && Integ
erQ[4xk] && IGtQ[m, O]

Rule 4182

Int[csc[(e_.) + (Complex[0, fz 1)*(f_.)*x(x )I*((c_.) + (d_.D*(x))"(m_.), x
_Symbol] :> Simp[(-2*(c + d*x) m*ArcTanh[E~(-(I*e) + fxfz*x)])/(fxfzxI), x]
+ (-Dist [(d*m)/(fxfz*I), Int[(c + d*x)"(m - 1)*Log[l - E~(-(I*xe) + fxfz*x)
1, x], x] + Dist[(d*m)/(f*xfz*I), Int[(c + d*x)"(m - 1)xLog[l + E~(-(I*e) +
fxfzxx)], x], x]) /; FreeQl{c, d, e, f, fz}, x] && IGtQ[m, O]

Rule 4184

Int[cscl(e_.) + (£_)*(x )17 2x((c_.) + (d_.)*(x_))"(m_.), x_Symbol] :> -Sim
pl((c + d*x) m*xCot[e + f*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)~(m - 1)*Co
tle + f*x], x], x] /; FreeQl{c, d, e, f}, x] && GtQ[m, O]

Rule 4190

Int[(cscl(e_.) + (f_.)*(x_)]1*(b_.) + (a)) " (n_.)*((c_.) + (d_.)*(x_))"(m_.)
, x_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (a + b*Cscle + f*x])"n, x],
x] /; FreeQ[{a, b, c, d, e, f, m}, x] && IGtQ[m, 0] && IGtQ[n, O]

Rule 5437

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

Rule 6589

Int[PolyLogln_, (c_.)*((a_.) + (b_.)*(x_))"(p_.)1/C(d_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, c*(a + b*x) pl/(exp), x] /; FreeQ[{a, b, c, d
, e, n, p}, x] && EqQ[bxd, axe]
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Rule 6609

Int[((e_.) + (£_.)*(x_)) " (m_.)*PolyLogln_, (d_.)*((F_)"((c_)*((a_.) + (b_.
)*(x_))))"(p_.)1, x_Symbol] :> Simp[((e + f*x) m*PolylLogln + 1, d*(F~(c*(a
+ b*x)))"pl)/ (b*ckpxLog[F]), x] - Dist[(f*m)/(b*c*p*Logl[F]), Int[(e + f*x)~
(m - 1)*PolyLog[n + 1, d*x(F~(c*(a + b*x)))"pl, x], x] /; FreeQ[{F, a, b, c,
d, e, £, n, p}, x] && GtQ[m, O]

Rubi steps

f %3 (a + besch (¢ + dyx ) dx = 2 Subst ( f ¥7(a + besch(c + dx))? dx, x, Vx )

= 2 Subst ( f (a2x7 + 2abx” csch(c + dx) + b2x7 csch?(c + dx)) dx, x, \/E)

2.4
= % + (4ab) Subst ( f x’csch(c + dx) dx, x, \/E) + (sz) Subst ( f x7 csc

2yt 8abx’tanh™! (e”d ﬁ) 2b%x72 coth (c + d\/E) (28ab) Subst

4 d d

272 24 8abx”?tanh ™t (e”d \E) 2b2x72 coth (c + d\/E) 2

= — + — — -
d 4 d d

22472 244 8abx”?tanh”! (e”d \/E) 262x712 coth (c + d\/E) 1

= — + —_ — + -
d 4 d d

272 24 8abx”?tanh ™t (e”dﬁ) 2b2x712 coth (c + d\/§) 1

= — + — — + -
d 4 d d

272 244 8abx”2tanh ™t (e”d \E) 2b2x72 coth (c + d\/E) 1

= — + —_ — + -
d 4 d d

272 24 8abx”?tanh ™t (e”d \/E) 2b2x712 coth (c + d\/E) 1

= — —+ —_ —_ + -
d 4 d d

272 24 8abx”?tanh ™t (e"*d\/}) 2b2x72 coth (c + d\/E) 1

= — + — — + -
d 4 d d

22472 244 8abx”?tanh™! (e”d \E) 202x72 coth (c + d\/E) 1

= — + — —_ + -
d 4 d d

272 24 8abx”?tanh ™t (e”d \/;) 262x712 coth (c + d\/E) 1

= — + -~ - + -
d 4 d d

272 24 8abx”?tanh ™t (e”d \5) 2b2x72 coth (c + d\/E) 1

= — + —_ — + -
d 4 d d

Mathematica [A] time = 12.63, size = 1077, normalized size = 1.80
c d~fx 2
22 (a + besch (c n d\/;))z sinh? (c n d\/E) »4 bPcsch (5) csch (% + Tx) (a + besch (c + d\/E)) sinh? (c .
+
4(b+asinh (c +dvx))’ d(b+asinh (c+dyx))

Antiderivative was successfully verified.

[In] Integrate[x~3*(a + b*Cschlc + d*Sqrt([x]])~2,x]

[Out] (a"2#x"4x(a + bxCschlc + d*Sqrt[x]])~2+Sinh[c + d*Sqrt[x]]~2)/(4*(b + a*Sin
hlc + d*Sqrt[x]]1)72) + (2*b*(a + b*Cschlc + d*Sqrt[x]]) ~2* ((-2*b*xd~7xx~(7/2



142

))/ (-1 + E7(2%c)) + 7*bxd"6*x"3*Log[l - E~(-c - dxSqrt[x])] + 2*%axd~7xx~(7/
2)*xLog[1l - E"(-c - d*Sqrt[x])] + 7*b*d~6*x"3*Logl[l + E~(-c - dxSqrt([x])] -
2%axd~7*x"(7/2)*Log[1 + E7(-c - d*Sqrt[x])] - 42*%bx(d~5*x~(5/2)*PolyLogl[2,
-E~(-c - dxSqrt[x])] + 5*d~4*x"2*PolyLog[3, -E~(-c - d*xSqrt[x])] + 20%(d~3x%
x~(3/2)*#PolylLog[4, -E~(-c - d*Sqrt[x])] + 3*d~2*x*PolyLog[5, -E~(-c - dx*Sqr
t[x])] + 6*x(d*Sqrt[x]*PolyLogl[6, -E~(-c - d*Sqrt[x])] + PolyLog[7, -E~(-c -
d*xSqrt[x])]1))) - 42*%bx(d~5*x~(5/2)*PolyLog[2, E~(-c - d*Sqrt([x])] + 5*d~4x*
x"2%PolyLog[3, E7(-c - d*Sqrt[x])] + 20%(d"3*x~(3/2)*PolyLog[4, E~(-c - d*S
grt[x])] + 3*xd"2*x*PolyLog[5, E"(-c - d*Sqrt[x])] + 6*(d*Sqrt[x]*PolyLogl6,
E~(-c - d*Sqrt(x])] + PolyLogl7, E~(-c - d*xSqrt[x])]))) + 1l4*xax(d~6*x"3*Po
lyLog[2, -E~(-c - d*Sqrt[x])] + 6x(d~5*x~(5/2)*PolyLog[3, -E~(-c - d*Sqrtl[x
1)] + 5xd"4*x"2xPolyLog[4, -E~(-c - d*Sqrt[x])] + 20*(d"3*x~(3/2)*PolyLog[5
, "E7(-c - d*Sqrt[x])] + 3xd~2*x*PolyLog[6, -E~(-c - d*Sqrt[x])] + 6xd*Sqrt
[x]*PolyLog[7, -E~(-c - d*Sqrt([x])] + 6*PolyLog[8, -E~(-c - d*Sqrt[x])]1)))
- 14xax(d"6*x"3*PolyLog[2, E~(-c - d*Sqrt[x])] + 6x(d~5*x~(5/2)*PolyLogl3,
E~(-c - d*Sqrt[x])] + 5*d~4*x"2xPolyLog[4, E~(-c - d*Sqrt[x])] + 20%(d~3*x~
(3/2)*PolyLog[5, E~(-c - d*Sqrt[x])] + 3*d~2xx*PolyLogl[6, E~(-c - d*Sqrt[x]
)] + 6xd*Sqrt[x]*PolyLogl[7, E"(-c - d*Sqrt[x])] + 6*PolyLogl[8, E~(-c - d*Sq
rt[x])]1))))*Sinh[c + d*Sqrt[x]]172)/(d"8*(b + a*Sinh[c + d*Sqrt[x]])~2) + (b
~2%x7(7/2)*Csch[c/2]*Csch[c/2 + (d*Sqrt[x])/2]*(a + b*Cschlc + d*Sqrt[x]])~
2xSinh[c + d*Sqrt[x]]~2+Sinh[(d*Sqrt[x])/2])/(d*(b + a*Sinh[c + d*Sqrt[x]])
~2) - (b72xx~(7/2)*(a + b*Csch[c + d*Sqrt[x]]) ~2*Sech[c/2]*Sech[c/2 + (d*Sq
rt[x])/2]*Sinh[c + d*Sqrt[x]]~2*Sinh[(d*Sqrt[x])/2])/(d*(b + axSinh[c + d*S
grt[x]]1)"2)

fricas [F] time = 0.44, size = 0, normalized size = 0.00

integral (b2x3 csch (d\/E + c)z + 2 abx3 csch (d\/? + c) + a%x3, x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*(atb*csch(c+d*x~(1/2)))"2,x, algorithm="fricas")

[Out] integral(b~2*x~3*csch(d*sqrt(x) + c)~2 + 2*%axb*x~3*csch(d*sqrt(x) + c) + a~
2%x73, X)

giac [F] time = 0.00, size = 0, normalized size = 0.00
2
f(b csch (d\/§ + c) + a) x3 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x”™3*(atb*csch(c+d*x”(1/2)))"2,x, algorithm="giac")
[Out] integrate((b*csch(d*sqrt(x) + c) + a)~2*x~3, x)

maple [F] time = 0.74, size = 0, normalized size = 0.00

fx3 (a +bcesch (c + d\/E))z dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~3*(a+b*csch(c+d*x~(1/2)))"2,x)
[Out] int(x"3*(a+b*csch(c+d*x~(1/2)))"2,x)

maxima [A] time = 0.56, size = 648, normalized size = 1.09

7 5
) P (d7x5 log (e(d Vi) 1) +7d533Li, (—e(d W +C)) 42 B3 Lig(—e@VE ) 4 210 452
124 _
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x”3*(atb*csch(c+d*x”(1/2)))"2,x, algorithm="maxima")

[Out] 1/4%a”2xx"4 - 4*xb™2xx~(7/2)/(d*e” (2%d*sqrt(x) + 2xc) - d) - 4x(d77*x"(7/2)*
log(e~(d*sqrt(x) + c) + 1) + 7xd"6*xx"3*dilog(-e~(d*sqrt(x) + c)) - 42*d~5*x
~(5/2)*polylog(3, -e~(dxsqrt(x) + c)) + 210xd~4*x"2*polylog(4, -e~(d*sqrt(x
) + c)) - 840%d~3*x~(3/2)*polylog(5, -e~(d*sqrt(x) + c)) + 2520%d~2*x*polyl
og(6, -e~(d*sqrt(x) + c)) - 5040*d*sqrt(x)*polylog(7, -e~(d*sqrt(x) + c)) +
5040*polylog(8, -e”(d*sqrt(x) + c)))*axb/d"8 + 4x(d~7*x"(7/2)*log(-e” (d*sq
rt(x) + c) + 1) + 7*d"6*x"3*dilog(e” (d*sqrt(x) + c)) - 42xd”5xx~(5/2)*polyl
0g(3, e~ (dxsqrt(x) + c)) + 210%xd~4*x"2*polylog(4, e~ (d*sqrt(x) + c)) - 840%
d~3*x~(3/2)*polylog(5, e~ (d*sqrt(x) + c)) + 2520*d~2*x*polylog(6, e~ (d*sqrt
(x) + c)) - 5040*d*sqrt(x)*polylog(7, e~ (d*sqrt(x) + c)) + 5040*polylog(8,
e~ (d*sqrt(x) + c)))*a*b/d"8 + 14x(d"6xx"3*log(e”(d*sqrt(x) + c) + 1) + 6xd~
5xx~(5/2)*dilog(-e~ (d*sqrt(x) + c)) - 30*d~4*x"2*polylog(3, -e~(d*sqrt(x) +
c)) + 120%d~3xx~(3/2)*polylog(4, -e~(d*sqrt(x) + c)) - 360*d~2*x*polylog(5
, —e~(d*sqrt(x) + c)) + 720*d*sqrt(x)*polylog(6, -e~(d*sqrt(x) + c)) - 720%
polylog(7, -e~(d*sqrt(x) + c)))*b"2/d"8 + 14x(d"6*x"3*log(-e~ (d*sqrt(x) + c
) + 1) + 6%d"5*xx"(5/2)*dilog(e” (d*sqrt(x) + c)) - 30*d"4x*x"2*xpolylog(3, e~ (
dxsqrt(x) + c)) + 120%d"3*x~(3/2)*polylog(4, e~ (d*sqrt(x) + c)) - 360*d~2x*x
xpolylog(5, e~ (d*sqrt(x) + c)) + 720*d*sqrt(x)*polylog(6, e~ (d*sqrt(x) + c)
) - 720*polylog(7, e~ (d*sqrt(x) + c)))*b~2/d"8 - 1/2*%(a*b*d"8*x"4 + 4*xb~2xd
“Txx~(7/2))/d”8 + 1/2x(a*xbxd"8*x"4 - 4xb~2xd”"T7*x~(7/2))/d"8

mupad [F] time = 0.00, size = -1, normalized size = -0.00

2
b
3la+ dx
f ( sinh (c +d+/x )]
Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*(a + b/sinh(c + d*x~(1/2)))"2,x)
[Out] int(x~3*(a + b/sinh(c + d*x~(1/2)))"2, x)

sympy [F] time = 0.00, size = 0, normalized size = 0.00
2
fx3 (a + bcsch(c + d\/;)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**3*(a+bxcsch(c+d*x**(1/2)))**2,x%)

[Out] Integral (x**3%(a + bxcsch(c + d*sqrt(x)))**2, x)
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337  [x? (a + besch (c + dﬁ))z dx

Optimal. Leaf size=441

a2x3 480abLig (—e*?V¥) 480abLig (e+9V¥) 480aby/x Lis (—e=V¥)  480abv/x Lis (e=4V*) 240abxLi, (—
3 a6 i ° " & ) & ) i

[Out] -2%b~2*x~(5/2)/d+1/3*a”~2+x"3-8*a*xb*x~ (5/2)*arctanh (exp(c+d*x~(1/2)))/d-2*b~
2*x” (5/2) *coth (c+d*x~(1/2)) /d+10%b~2*x~2x1n(1-exp (2*c+2xd*x~(1/2))) /d~2-20%
axb*xx~2*polylog(2,-exp(c+d*x~(1/2)))/d"2+20*a*b*x~2*polylog(2,exp(c+d*x~(1/
2)))/d"2+20%b"2%x" (3/2) *polylog (2, exp (2*c+2*d*x~(1/2)) ) /d~3+80*axb*x™ (3/2) *
polylog(3,-exp(c+d*x~(1/2)))/d"~3-80*a*xb*xx~(3/2) *polylog(3,exp(c+d*x~(1/2)))
/d~3-30%b~2*xx*polylog(3,exp(2*c+2xd*x~ (1/2)))/d~4-240*a*b*x*polylog(4,-exp(
c+d*x~(1/2)))/d~4+240*axb*x*polylog(4,exp(c+d*x~(1/2)))/d"4-15%b~2*polylog(
5,exp(2xc+2*d*x”~(1/2)))/d~6-480*a*b*polylog(6,-exp(c+td*x~(1/2)))/d~6+480*ax
bxpolylog(6,exp(c+d*x~(1/2)))/d"6+30*b~2*polylog(4,exp(2xc+2xd*x~(1/2)))*x"
(1/2) /d~5+480*a*b*xpolylog(5,-exp (c+d*x~(1/2)))*x~(1/2)/d~5-480*a*xb*polylog(
5,exp(c+d*x~(1/2)))*x~(1/2)/d"5

Rubi [A] time = 0.63, antiderivative size = 441, normalized size of antiderivative
= 1.00, number of steps used = 24, number of rules used = 10, integrand size = 20,

number of rules _ ) 500, Rules used = {5437, 4190, 4182, 2531, 6609, 2282, 6589, 4184, 3716,

integrand size

2190}

20abx*PolyLog (2, —ectd ‘5) 20abx*PolyLog (2, et ‘/E) 80abx*PolyLog (3, —eC+dﬁ) 80abx>?PolyLog
) 2 * 2 * P2 ) P2

Antiderivative was successfully verified.

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

[Out] (-2*%b~2*xx~(5/2))/d + (a"2*x"3)/3 - (8*axb*x~(5/2)*ArcTanh[E~(c + d*Sqrt[x])
1)/d - (2¥b~2xx~(5/2)*Coth[c + d*Sqrt[x]])/d + (10xb~2*x~2*xLog[1l - E~(2x*(c
+ d*Sqrt[x]1))]1)/d"2 - (20xaxb*x~2%PolyLog[2, -E~(c + d*Sqrt[x])]1)/d"2 + (20
*xaxbxx~2*xPolyLog[2, E~(c + d*Sqrt[x])])/d"2 + (20%b~2%x~(3/2)*PolyLogl[2, E~
(2% (c + dxSqrt[x]))])/d"3 + (80*axb*x~(3/2)*PolyLogl[3, -E~(c + d*Sqrt([x])])
/d~3 - (80xaxb*x~(3/2)*PolyLog[3, E~(c + d*Sqrt[x])])/d~3 - (30%b~2xx*PolyL
ogl3, E"(2x(c + dxSqrt[x]))])/d~4 - (240*axbxx*PolyLogl[4, -E~(c + d*Sqrt[x]
)1)/d"4 + (240*axb*x*PolyLogl[4, E~(c + d*Sqrtl[x])])/d"4 + (30%b~2*Sqrt [x]*P
olyLogl[4, E~(2%(c + d*Sqrt[x]))])/d"5 + (480*a*xb*Sqrt[x]*PolyLog[5, -E~(c +
dxSqrt[x])])/d~5 - (480*axb*Sqrt[x]*PolyLog[5, E~(c + d*Sqrt[x])])/d"5 - (
15xb~2*PolyLog[5, E~(2x(c + d*Sqrt[x]))])/d"6 - (480*a*xb*PolyLog[6, -E~(c +
dxSqrt[x])])/d"6 + (480*axb*PolylLogl[6, E~(c + d*Sqrt[x])])/d"6

Rule 2190

Int [CC(F_)~((g_)*((e_.) + (£_)*(x_))))"(a_)*((c_.) + (d_)*(x_))"(m_.))/
((a_) + (b_)*x((F_)~((g_.)*x((e_.) + (f_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*Log[l + (bx(F~(gx(e + fxx)))"n)/al)/(bxfxg*n*Log[F]), x] - Di
st [(d*m) / (b*f*xgxn*xLog[F]), Int[(c + d*x)~(m - 1)*Log[l + (b*x(F~(gx(e + fxx)
))"n)/al, x], x] /; FreeQ[{F, a, b, ¢, 4, e, f, g, n}, x] & IGtQ[m, 0]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunctionlu, x]/x, x], x, v], x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQl
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)Iv_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]1]
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Rule 2531

Int[Logltl + (e_)*((F_)~((c_)*((a_.) + (b_)*(x)))) " (n_)I*((£_) + (g_.)
*(x_))"(m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(e*x(F~(c*(a + b*x
)))"n)1)/ (b*cxn*Log[F1), x] + Dist[(g+m)/(b*c*n*Log[F]), Int[(f + g*x)~(m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, f
, g, n}y, x] && GtQ[m, 0]

Rule 3716

Int[((c_.) + (d_.)*(x_)) " (m_.)*tan[(e_.) + Pix(k_.) + (Complex[0, fz_])=*(f_
D*(x_)]1, x_Symbol]l :> -Simp[(Ix(c + d*x)"(m + 1))/(d*(m + 1)), x] + Dist[2
*I, Int[((c + d*xx) m*E™ (2% (-(I*e) + fxfz*x)))/(E~(2+Ixk*Pi)*(1 + E~(2*(-(I*
e) + fxfzxx))/E~(2xIxk*Pi))), x], x] /; FreeQl{c, d, e, f, fz}, x] && Integ
erQ[4xk] && IGtQ[m, O]

Rule 4182

Int[cscl(e_.) + (Complex[0, fz 1)*(f_.)*(x )I*((c_.) + (d_)*(x D))" (m_.), x
_Symbol] :> Simp[(-2*(c + d*x) m*ArcTanh[E~(-(I*e) + fxfz*x)])/(£xfz*xI), x]
+ (-Dist [(d*m)/(£*fz+I), Int[(c + d*x) " (m - 1)*Logll - E~(-(Ixe) + f*fz*x)
1, x], x] + Dist[(d*m)/(fxfz*I), Int[(c + d*x)"(m - 1)*Logl[l + E~(-(I*xe) +
fxfzxx)], x], x]) /; FreeQl{c, d, e, f, fz}, x] && IGtQ[m, O]

Rule 4184

Int[cscl(e_.) + (£_)*(x )]172x((c_.) + (d_.)*(x_))"(m_.), x_Symbol] :> -Sim
pl((c + d*x) m*xCot[e + f*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)~(m - 1)*Co
tle + f*x], x], x] /; FreeQl{c, d, e, f}, x] && GtQ[m, O]

Rule 4190

Int[(cscl(e_.) + (£_)*(x_)1*(b_.) + (a_)) " (a_.)*((c_.) + (d_.)*(x_))"(m_.)
, x_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (a + b*Cscle + f*x])"n, x],
x] /; FreeQ[{a, b, c, d, e, f, m}, x] && IGtQ[m, 0] && IGtQ[n, O]

Rule 5437

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

Rule 6589

Int[PolyLogln_, (c_.)*((a_.) + (b_.)*(x_))"(p_.)1/C(d_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, c*(a + b*x) pl/(exp), x] /; FreeQ[{a, b, c, d
, e, n, p}, x] && EqQ[bxd, axe]

Rule 6609

Int[((e_.) + (f_.)*(x_))"(m_.)*PolyLogln_, (d_.)*((F_)"((c_.)*((a_.) + (b_.
)*(x_))))"(p_.)], x_Symbol] :> Simp[((e + f*x) m*PolyLog[n + 1, d*(F~(c*(a
+ b*x)))~pl)/(bxcxp*Log[F]), x] - Dist[(f*m)/(bxc*p*Log[F]), Int[(e + f*x)~
(m - 1)*PolyLog[n + 1, d*(F~(cx(a + b*x)))"pl, x], x] /; FreeQ[{F, a, b, c,
d, e, £, n, p}, x] && GtQ[m, O]

Rubi steps



fxz (a + besch (c - d\/E))z dx = 2 Subst (fx5(a + besch(c + dx))? dx, x, \/E)

= 2 Subst ( f (a2x5 + 2abx®csch(c + dx) + b2x%csch?(c + dx)) dx, x, \/E)

2,3
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= % + (4ﬂb) Subst (f x5CSCh(C + dX) dx’ X, \/;) + (sz) Subst (fx5csch21

=% 8abx5/2 tanh™* (e”dﬁ) 20%x°2 coth (c + d\/E) (20ab) Subst ( |

3

20252
= - +

d

d

23 8abx®?tanh™! (e”d\/;) 2b2x52 coth (c + d\/E) 20a
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20%x52 g2y

d

d

3 8abx52tanh™! (e”d\/;) 202x°2 coth (c + d\/E) 106
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3

2

202x52 g2y

d

d T

3 8abx52tanh™! (e”d\/;) 20%x°2 coth (c + d\/E) 10b

] +

3

2

202x52 g2y

d

d T

3 8abx52tanh™! (e”d\/;) 2b2x°2 coth (c + d\/E) 10b

] +

3

2

202x52 g2y

d

d T

3 8abx52tanh™! (e”d\/;) 20%2x°2 coth (c + d\/E) 10b

p +

3

2

202x52 g2y

d

d T

3 8abx52tanh™! (e”d\/;) 20%2x°2 coth (c + d\/E) 10b

] +

3

2

202x52 g2y

d

d T

3 8abx52tanh™! (e"*d\/}) 20%2x°2 coth (c + d\/E) 106

p +

3

d

d T

Mathematica [A] time = 12.07, size = 833, normalized size = 1.89

ps (a + besch (C n d\/;))z sinh? (c " d\/z) 3 bPcsch (%) csch (g + %) (a + besch (c + d\/z))z sinh? (c +d-

3(b-+ asinh (c+ dy)). '

Antiderivative was successfully verified.

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

d(b+asinh (c+dyx))

[Out] (a~2#x73x(a + b*Csch[c + dxSqrt[x]])~2xSinh[c + d*Sqrt[x]]1~2)/(3*(b + a*Sin

hlc + d*Sqrt[x]]1)~2) + (2xb*x(a + b*Cschlc + d*Sqrt[x]]) 2% ((-2xb*xd~5xx~(5/2
))/ (-1 + E7(2%c)) + b*bxd~4*x"2*Log[l - E"(-c - dxSqrt[x])] + 2*xaxd~5xx~(5/
2)*Log[1l - E"(-c - dxSqrt[x])] + 5*%bxd~4*x"2*xLog[l + E~(-c - d*Sqrt[x])] -
2xaxd~5xx~(5/2)*Log[1 + E~(-c - dxSqrt[x])] + 10*%(-2%b*xd~3*x~(3/2) + axd~4x*
x"2)*PolyLog[2, -E~(-c - d*Sqrt[x])] - 10*(2%b*d~3*x~(3/2) + a*d~4*x~2)*Pol
yLog[2, E~(-c - d*Sqrt[x])] - 60*b*d~2*x*PolyLogl[3, -E~(-c - d*Sqrt[x])] +
40%ax*xd~3*x~(3/2)*PolyLog[3, -E~(-c - d*Sqrt[x])] - 60*b*d~2*x*PolyLog[3, E~
(-c - dxSqrt[x])] - 40*a*xd~3*x~(3/2)*PolyLogl[3, E"(-c - d*xSqrt[x])] - 120%b
xd*Sqrt [x] *PolyLog[4, -E~(-c - d*Sqrt[x])] + 120%axd~2*x*PolyLogl[4, -E~(-c
- dxSqrt[x])] - 120%b*dxSqrt[x]*PolyLog[4, E~(-c - d*Sqrt[x])] - 120%axd~2x%
x*xPolyLog[4, E~(-c - d*Sqrt[x])] - 120%b*PolyLogl[5, -E~(-c - d*Sqrt[x])] +
240*axd*Sqrt [x] *PolyLog[5, -E~(-c - d*Sqrt([x])] - 120%b*PolyLogl[5, E~(-c -
dxSqrt[x])] - 240*a*xd*Sqrt[x]*PolyLog[5, E~(-c - d*Sqrt[x])] + 240*a*PolyLo
gl6, -E~(-c - dxSqrt[x])] - 240*a*PolyLog[6, E~(-c - d*Sqrt[x])])*Sinh[c +
d*xSqrt[x]]172)/(d"6*(b + a*Sinh[c + d*Sqrt[x]])~2) + (b~2*x~(5/2)*Cschlc/2]*
Cschlc/2 + (d*Sqrt[x])/2]*(a + b*Cschlc + d*Sqrt[x]])~2xSinh[c + d*Sqrt[x]]
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~2+Sinh [(d*Sqrt[x])/2])/(d*(b + a*Sinh[c + d*Sqrt[x]])~2) - (b~™2*x~(5/2)*(a
+ bxCsch[c + d*Sqrt[x]]) ~2*Sech[c/2]*Sech[c/2 + (d*Sqrt[x])/2]*Sinh[c + dx
Sqrt [x]]172+Sinh [(d*Sqrt[x])/2])/(d*(b + a*Sinh[c + d*Sqrt[x]])~2)

fricas [F] time = 0.43, size = 0, normalized size = 0.00

integral (bzx2 csch (d\/E + c)z + 2 abx? csch (d\/E + c) + a%x?, x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*(atb*csch(c+d*x~(1/2)))"2,x, algorithm="fricas")

[Out] integral(b~2*x~2*csch(d*sqrt(x) + c)~2 + 2*%axb*xx~2*csch(d*sqrt(x) + c) + a”
2*x72, x)

giac [F] time = 0.00, size = 0, normalized size = 0.00
2
f(b csch (d\/§ + c) + a) x% dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*(atb*csch(c+d*x~(1/2)))"2,x, algorithm="giac")
[Out] integrate((b*csch(d*sqrt(x) + c) + a)~2*x"2, x)

maple [F] time = 0.74, size = 0, normalized size = 0.00
2
fxz (a + bcsch(c + d\/E)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*(a+b*csch(c+d*x~(1/2)))"2,x)
[Out] int(x"2*(a+b*csch(c+d*x~(1/2)))"2,x)

maxima [A] time = 0.78, size = 496, normalized size = 1.12

5 3
. s [P 10g (1) 1) 4 5ty () - 20 daLig-el V) 4 6042
125 _

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*(atb*csch(c+d*x~(1/2)))"2,x, algorithm="maxima")

[Out] 1/3%a”2%x"3 - 4xb~2*xx~(5/2)/(d*e” (2xd*sqrt(x) + 2%c) - d) - 4x(d"5*x"(5/2)*
log(e~(d*sqrt(x) + c) + 1) + 5xd~4*xx"2*dilog(-e” (d*sqrt(x) + c)) - 20%d~3*x
~(3/2)*polylog(3, -e~(d*sqrt(x) + c)) + 60*d~2*x*polylog(4, -e” (d*sqrt(x) +
c)) - 120*d*sqrt(x)*polylog(5, -e~(d*sqrt(x) + c)) + 120*polylog(6, -e~(d*
sqrt(x) + c)))*axb/d"6 + 4x(d"5*x~(5/2)*log(-e” (d*sqrt(x) + c) + 1) + 5xd~4
*xx"2*xdilog(e” (d*sqrt(x) + c)) - 20%d~3*x~(3/2)*polylog(3, e~ (d*sqrt(x) + c)
) + 60*d~2*xx*polylog(4, e~ (d*sqrt(x) + c)) - 120*d*sqrt(x)*polylog(5, e~ (dx*
sqrt(x) + c)) + 120*polylog(6, e~ (d*sqrt(x) + c)))*a*xb/d"6 + 10x(d~4*x"2x*lo
g(e~(dxsqrt(x) + c) + 1) + 4xd"3*x"(3/2)*dilog(-e~ (d*sqrt(x) + c)) - 12xd~2
*xx*polylog(3, -e~(d*sqrt(x) + c)) + 24*xdxsqrt(x)*polylog(4, -e~(d*sqrt(x) +
c)) - 24xpolylog(5, -e~(d*sqrt(x) + c)))*b~2/d"6 + 10*x(d~4*x"2*log(-e~(d*s
grt(x) + c) + 1) + 4xd”3xx"(3/2)*dilog(e”(d*sqrt(x) + c)) - 12*xd~2*x*polylo
g(3, e~ (dxsqrt(x) + c)) + 24xd*sqrt(x)*polylog(4, e~ (d*sqrt(x) + c)) - 24x*p
olylog(5, e~ (d*sqrt(x) + c)))*b~2/d"6 - 2/3*%(a*b*d”6xx~3 + 3*xb~2+d~5*x~(5/2
))/d76 + 2/3x(axb*xd"6xx"3 - 3*b~2*%d"5*x"(5/2))/d"6



mupad [F] time = 0.00, size = -1, normalized size = -0.00

2 b i
fx (a+sinh(c+d\/§)] o

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*x(a + b/sinh(c + d*x~(1/2)))"2,x)
[Out] int(x"2%(a + b/sinh(c + d*x~(1/2)))"2, x)

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

fxz (a +besch (c + d\/E))Z dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2*(a+bxcsch(ct+d*x**(1/2)))**2,x)

[Out] Integral (x**2*(a + b*csch(c + d*sqrt(x)))**2, x)

148
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338 [« (a + besch (c +dq/x ))2 dx

Optimal. Leaf size=287

2x2 24abliy (—e”dﬁ) 24abli, (e”d\/;) 24ab+/x Li, (—e”dﬁ) 24ab+/x Lis (e”d\/;) 12abxLi, (—e”d
2 Iz * L ’ e ) e ) P

[Out] -2%b~2*x~(3/2)/d+1/2*a”2*x~2-8*a*xb*x~ (3/2)*arctanh (exp(c+d*x~(1/2)))/d-2*b~
2*x~ (3/2) *coth (c+d*x~ (1/2)) /d+6*b~2*xx*x1n(1-exp (2*c+2xd*x~(1/2))) /d~2-12*a*b
*xx*polylog(2,-exp(c+d*x~(1/2)))/d"2+12*%axb*x*polylog(2,exp(c+d*x~(1/2)))/d~
2-3%b~2*polylog(3,exp (2*c+2*d*x~(1/2)))/d~4-24*a*b*polylog(4,-exp (c+d*x~(1/
2)))/d"4+24*%axb*polylog(4,exp(c+d*x~(1/2)))/d"4+6%b"2xpolylog(2,exp (2*c+2xd
*x~(1/2)))*x~(1/2) /d"3+24*axb*polylog(3,-exp(c+d*x~(1/2)))*x~(1/2) /d~3-24%a
*xb*polylog(3,exp(c+d*x~(1/2)))*x~(1/2)/d"3

Rubi [A] time = 0.45, antiderivative size = 287, normalized size of antiderivative
= 1.00, number of steps used = 18, number of rules used = 10, integrand size = 18,

number of rules _ ) 556, Rules used = {5437, 4190, 4182, 2531, 6609, 2282, 6589, 4184, 3716,

integrand size

2190}

12abxPolyLog (2, —HVR ) 12abxPolyLog (2, ectaVx ) 24ab+/x PolyLog (3, —HVa ) 24ab+/x PolyLog
d? d? d3 d3
Antiderivative was successfully verified.
[In] Int[x*(a + b*Cschl[c + d*Sqrt[x]])~2,x]

[Out] (-2*%b~2*xx~(3/2))/d + (a~2*x~2)/2 - (8*axb*x~(3/2)*ArcTanh[E~(c + dxSqrt[x])
1D/d - (2%b~2%x7(3/2)*Coth[c + d*Sqrtl[x]])/d + (6%b~2*x*Logl[l - E7(2%(c + d
xSqrt[x]))])/d™2 - (12*axb*x*PolyLog[2, -E~(c + d*Sqrt[x])])/d~2 + (12xa*bx*
x*PolyLog[2, E~(c + d*Sqrt[x])])/d"2 + (6xb~2xSqrt[x]*PolyLog[2, E~(2x(c +
d*Sqrt[x]))]1)/d"3 + (24*axbxSqrt [x]*PolyLog[3, -E~(c + d*Sqrt[x])])/d~3 - (
24xaxb*xSqrt [x] *PolyLog[3, E~(c + d*Sqrt[x])])/d~3 - (3*b~2*PolyLog[3, E~ (2%

(c + d*Sqrt([x]))]1)/d"4 - (24xa*b*Polylogl[4, -E~(c + dxSqrt[x])])/d~4 + (24x
axb*PolyLog[4, E~(c + d*Sqrt[x])])/d"4

Rule 2190

Int [CC(F_)~((g_)*((e_.) + (£_D*(x_))))"(a_)*((c_.) + (d_)*(x_))"(m_.))/
(@) + (b_)*x((F_)"((g_I)*((e_.) + (f_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*Log[1l + (b*(F~(g*(e + f*x)))"n)/al)/(b*f*g*n*Log[F]), x] - Di
st [(d*m) / (bxfxg*n*xLog[F]), Int[(c + d*x)"(m - 1)*Logl[l + (b*x(F~(gx(e + f*x)
))"n)/al, x], x] /; FreeQ[{F, a, b, c, d, e, f, g, n}, x] && IGtQ[m, O]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist([v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]1/x, x], x, v], x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)[v_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

Int[Log[l + (e_.)*((F_)"((c_.)*((a_.) + (b_D)*x )" (m_)I*x((£f_.) + (g_.)
*(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(ex(F~(cx(a + bxx
)))"n)1)/ (b*c*n*Log[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x)~(m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, f
, g, n}y, x] && GtQ[m, 0]
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Rule 3716

Int[((c_.) + (d_.)*(x))"(m_.)*tan[(e_.) + Pi*x(k_.) + (Complex[0, fz ])*(f_
D*(x_)], x_Symbol]l :> -Simp[(I*(c + d*x)~(m + 1))/(d*(m + 1)), x] + Dist[2
*I, Int[((c + dxx) m*E™ (2% (-(I*xe) + fxfzkx)))/(E™(2+%Ixk*Pi)*(1 + E~(2*(-(I*
e) + fxfzix))/E~(2%Ixk*Pi))), x], x] /; FreeQl{c, d, e, f, fz}, x] & Integ
erQ[4*k] && IGtQ[m, O]

Rule 4182

Int[cscl(e_.) + (Complex[0, fz_1)*(f_.)*(x )I*((c_.) + (d_)*(x))"(m_.), x
_Symbol] :> Simp[(-2%(c + d*x) m*xArcTanh[E~(-(Ixe) + fxfz¥x)])/(f*fz*I), x]
+ (-Dist[(d*m)/(fxfz*I), Int[(c + d*x)"(m - 1)*Log[l - E~(-(I*xe) + f*xfz*x)
1, x], x] + Dist[(d*m)/(£xfz*I), Int[(c + d*x)"(m - 1)*Log[l + E~(-(Ixe) +

fxfz*x)], x], x]) /; FreeQl[{c, d, e, f, fz}, x] && IGtQ[m, O]

Rule 4184

Int[cscl(e_.) + (£_.)*(x_)]172%x((c_.) + (d_.)*(x_))"(m_.), x_Symbol] :> -Sim
p[((c + d*x)"m*Cot[e + f*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)"(m - 1)*Co
tle + f*xx], x], x] /; FreeQl{c, d, e, £}, x] && GtQ[m, O]

Rule 4190

Int[(cscl(e_.) + (£_)*(x )]*(b_.) + (a))"(m_.)*((c_.) + (d_.)*(x_)) " (m_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (a + b*Cscle + f*x])"n, x],
x] /; FreeQ[{a, b, c, d, e, f, m}, x] && IGtQ[m, 0] && IGtQ[n, 0]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_.)*(x_)"(n_)]*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschlc + d*x])
“p, x1, x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]

Rule 6589

Int [PolyLogln_, (c_.)*x((a_.) + (b_.)*(x_))"(p_.01/C(d_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, c*x(a + bxx)"pl/(e*p), x] /; FreeQ[{a, b, c, d
, €, n, pt, x] && EqQ[bx*d, axel

Rule 6609

Int[((e_.) + (£_.)*(x_)) " (m_.)*PolyLogln_, (d_.)*((F_)"((c_.)*((a_.) + (b_.
)*(x ))))"(p_.)1, x_Symbol]l :> Simp[((e + f*x) m*PolyLogln + 1, d*(F~(c*(a
+ bxx)))"pl)/ (bxckpkLog[F]), x] - Dist[(f*m)/(bxcxp*Log[F]), Int[(e + fxx)~
(m - 1)*PolyLogln + 1, d*x(F~(cx(a + b*x)))"pl, x], x] /; FreeQ[{F, a, b, c,
d, e, £, n, p}, x] && GtQ[m, O]

Rubi steps
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fx (a + besch (c + dﬁ))z dx = 2 Subst (fx3(a + besch(c + dx))? dx, x, \/E)

= 2 Subst ( f (a2x3 + 2abx3csch(c + dx) + B2x3csch?(c + dx)) dx, x, \/E)

2,2

= % + (4ab) Subst ( f x3csch(c + dx) dx, x, \/E) + (sz) Subst ( f x3cscl
22 8abx3?tanh™! (e"“*dﬁ) 20%x32 coth (c + dﬁ) (12ab) Subst |

2 d d
21232 22 8abx¥2tanh’! (e”dﬁ) 2b%x%? coth (c + d\/E) 12
a2 T d ) d
22x32 22 8abx¥2tanh ! (e”d ﬁ) 2b2x32 coth (c + d\/E) 6!
T4 T2 T d ) d T
20232 22 8abx32tanh™ (e”dﬁ) 20?x%2 coth (c + d\/E) 6!
= - + - - + —
d 2 d d
~ 2125312 . 22 8abx¥2tanh™ (e”dﬁ) 2b%x32 coth (c + dx/z) N 6l
d 2 d d
22232 2% 8abx*tanh" (¢t ﬁ) 202232 coth (c + dv/x ) N 6!
__ + _ _ _

d 2 d d

Mathematica [B] time = 11.51, size = 616, normalized size = 2.15

2252 sinh? (c + d\/E) (a + besch (c + d\/}))z b?x32csch (%) sinh (%) sinh? (c + d\/E) csch (% + %) (a
+

2 (asinh (c +dyx) +b) d(asinh (c +dvx) +b)

Antiderivative was successfully verified.

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

[Out] (a™2*x"2*(a + b*Cschlc + d*Sqrt[x]]) 2*Sinh[c + d*Sqrt([x]]1~2)/(2*(b + a*Sin

hlc + d*Sqrt[x]]1)~2) + (2%b*(a + b*Cschlc + d*Sqrt[x]]) ~2*((-2*b*d~3*x~(3/2
))/ (-1 + E7(2%c)) + 3*bxd~2*x*xLog[l - E"(-c - d*Sqrt[x])] + 2*axd~3*x~(3/2)
xLog[1 - E7(-c - d*Sqrt[x])] + 3*bxd~2*xxLogl[l + E"(-c - d*Sqrt[x])] - 2*ax
d~3%x7(3/2)*Log[1 + E(-c - d*Sqrt[x])] + 6%(-(bxd*Sqrt[x]) + a*d~2xx)*Poly
Log[2, -E~(-c - dxSqrt[x])] - 6*%(bxd*Sqrt[x] + a*xd~2*x)*PolyLog[2, E~(-c -
d*Sqrt[x])] - 6*b*PolyLog[3, -E~(-c - d*Sqrt[x])] + 12*a*d*Sqrt[x]*PolyLogl[
3, “E7(-c - d*Sqrt[x])] - 6*b*PolyLog[3, E~(-c - dxSqrt[x])] - 12xaxd*Sqrt[
x]*PolyLog[3, E7(-c - d*Sqrt[x])] + 12%a*PolyLog[4, -E~(-c - dxSqrt[x])] -

12xa*PolyLog[4, E~(-c - dxSqrt[x])])*Sinh[c + d*Sqrt[x]]~2)/(d"4*(b + a*Sin
hlc + d*Sqrt[x]]1)72) + (b~2*x~(3/2)*Cschl[c/2]*Cschlc/2 + (d*Sqrt[x])/2]*(a

+ bxCsch[c + d*Sqrt[x]])~2*Sinh[c + d*Sqrt[x]]~2*Sinh[(d*Sqrt[x])/2])/(d*(b
+ a*Sinh[c + d*Sqrt[x]])~2) - (b™2*x~(3/2)*(a + b*Cschlc + dxSqrt[x]])~2x*S
ech[c/2]*Sech[c/2 + (d*Sqrt[x])/2]*Sinh[c + d*Sqrt[x]] 2*Sinh[(d*Sqrt[x])/2
1)/(dx(b + a*Sinh[c + d*Sqrt[x]])~2)

fricas [F] time = 0.42, size = 0, normalized size = 0.00

integral | b%x csch (dvx + ¢ ® ¢ 2abxcsch dvx +c) + a%x,x
&

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*(a+b*csch(c+d*x~(1/2)))"2,x, algorithm="fricas")
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[Out] integral (b~ 2*x*csch(d*sqrt(x) + c)~2 + 2%axbxx*csch(d*sqrt(x) + c) + a~2x*x,
x)

giac [F] time = 0.00, size = 0, normalized size = 0.00
2
f(b csch (d\& + c) + a) xdx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*(a+b*csch(c+d*x~(1/2)))"2,x, algorithm="giac")
[Out] integrate((b*csch(d*sqrt(x) + c) + a)~2*x, x)

maple [F] time = 0.74, size = 0, normalized size = 0.00
2
fx(a + bcsch(c + dﬁ)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*(at+b*csch(c+d*x~(1/2)))"2,x)
[Out] int(x*(a+b*csch(c+d*x~(1/2)))"2,x)
maxima [A] time = 0.80, size = 343, normalized size = 1.20

3
1 4 bzxg 4 (d3x§ log (e(d‘/zﬂ) + 1) + 3d%xLi, (—e(d\/;“)) — 6d+/x Li3(—e(dﬁ+c)) +6 Li4(—e(d”
2 242 _

2 Jel2dva+2e) _ 4 44
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*(a+b*csch(c+d*x~(1/2)))"2,x, algorithm="maxima")

[Out] 1/2*%a”2%x"2 - 4xb~2*xx~(3/2)/(d*e” (2xd*sqrt(x) + 2%c) - d) - 4x(d"3*x~(3/2)*
log(e~(d*sqrt(x) + c) + 1) + 3xd"2*xx*dilog(-e~(d*sqrt(x) + c)) - 6xd*sqrt(x
)*polylog(3, -e~(d*sqrt(x) + c)) + 6xpolylog(4, -e~(d*sqrt(x) + c)))*a*b/d”
4 + 4x(d73*x7(3/2)*1log(-e~ (d*sqrt(x) + c) + 1) + 3*d"2*x*dilog(e” (d*sqrt(x)

+ c)) - 6*dxsqrt(x)*polylog(3, e~ (d*sqrt(x) + c)) + 6*polylog(4, e~ (d*sqrt

(x) + c)))*xaxb/d~4 + 6%(d"2*xx*log(e” (d*sqrt(x) + c) + 1) + 2xd*sqrt(x)*dilo
g(-e~(d*sqrt(x) + c)) - 2xpolylog(3, -e~(d*sqrt(x) + c)))*b"2/d"4 + 6x(d~2%
x*xlog(-e~(d*sqrt(x) + c) + 1) + 2*d*sqrt(x)*dilog(e”(d*sqrt(x) + c)) - 2*po
lylog(3, e~ (d*sqrt(x) + c)))*b~2/d"4 - (axb*xd™4*x"2 + 2*b~2%d"3*x~(3/2))/d~
4 + (axbxd”4xx"2 - 2*b~2xd"3%x7(3/2))/d"4

mupad [F] time = 0.00, size = -1, normalized size = -0.00

. 2
fx(a+ sinh(c+d\/§)] o

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*x(a + b/sinh(c + d*xx~(1/2)))"2,x)
[Out] int(x*(a + b/sinh(c + d*x~(1/2)))"2, x)

sympy [F] time = 0.00, size = 0, normalized size = 0.00
2
fx(a + bcsch(c + d\/E)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*(a+b*csch(c+d*x**(1/2)))**2,x)

[Out] Integral(x*(a + bxcsch(c + d*sqrt(x)))**x2, x)
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2
3.39 f (a+bcsch(xc+d\/§)) dx

Optimal. Leaf size=23

X

Int[(a + besch (c + d\/E)) ,x]

[Out] Unintegrable((atb*csch(c+d*x~(1/2)))"2/x,x)

Rubi [A] time = 0.02, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

number of steps used = 0, number of rules used = 0, integrand size = 0, — -
integrand size

0.000, Rules used = {}
(a + besch (c + d\/E))z

f dx
X

Verification is Not applicable to the result.
[In] Int[(a + b*Csch[c + d*Sqrt[x]])~2/x,x]
[Out] Defer[Int] [(a + b*Csch[c + d*Sqrt[x]])~2/x, x]

Rubi steps

(a +besch (¢ + dv& )’ e [ (a +besch (¢ + dv& )’ N

/= x

time = 130.85, size = 0, normalized size = 0.00

Mathematica [A]
(a + besch (¢ + dy& )

f dx
X

Verification is Not applicable to the result.

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

fricas [A] time = 0.41, size = 0, normalized size = 0.00

b? csch (d\/E + c)2 +2abcsch (d\/E + c) +a?

integral ,X
& X

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((atb*csch(c+d*x~(1/2)))"2/x,x, algorithm="fricas")
[Out] integral((b~2*csch(d*sqrt(x) + c)~2 + 2xaxb*csch(d*sqrt(x) + c) + a”2)/x, x

)

giac [A] time = 0.00, size = 0, normalized size = 0.00

dx

X

f (b csch (d\/E + c) + a)z

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((atb*csch(c+d*x~(1/2)))"2/x,x, algorithm="giac")
[Out] integrate((b*csch(d*sqrt(x) + c) + a)~2/x, x)

maple [A] time = 0.71, size = 0, normalized size = 0.00

dx

X

[ (a+besch (c +dyx))

Verification of antiderivative is not currently implemented for this CAS.

[In] int((at+b*csch(c+d*x~(1/2)))"2/x,%)
[Out] int((a+b*csch(c+d*x”(1/2)))"2/x,%)

time = 0.00, size = 0, normalized size = 0.00

2 2 2
4b%\/x +f 2 abdx + b?+[x dx—f— 2 abdx — b*+/x "
d d

drel2dVE+2¢) _ g 2elVE+e) 4 gi2 2elVE+e) _ gy2

maxima [A]

a®log(x) -

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))"2/x,x, algorithm="maxima"

[Out] a"2*log(x) - 4xb~2*sqrt(x)/(d*x*e”(2+d*sqrt(x) + 2*c) - d*x) + integrate((2
xaxbxd*x + b"2*xsqrt(x))/(d*x"2xe” (d*sqrt(x) + c) + d*x72), x) - integrate(-
(2%axbxd*x - b"2xsqrt(x))/(d*x"2%e” (d*sqrt(x) + c) - d*x~2), x)

mupad [A] time = 0.00, size = -1, normalized size = -0.04

dx

X

f(ﬁ)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b/sinh(c + d*x~(1/2)))"2/x,x)
[Out] int((a + b/sinh(c + d*x~(1/2)))72/x, x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

X

f(a+bcsch(c+d\/§))2d

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

[In] integrate((atbxcsch(c+d*x**(1/2)))**2/x,%)

[Out] Integral((a + bxcsch(c + d*xsqrt(x)))**2/x, x)
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(a+besch(c+dyx )

xz

dx

340 |

Optimal. Leaf size=23

x2

Int[(a + besch (c + d\/E)) ,x]

[Out] Unintegrable((atb*csch(c+d*x~(1/2)))"2/x72,%)

Rubi [A] time = 0.03, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

number of steps used = 0, number of rules used = 0, integrand size = 0, — — =
integrand size

0.000, Rules used = {}

dx

f (a + besch (c + d\/E))z

x2

Verification is Not applicable to the result.
[In] Int[(a + b*Cschl[c + d*Sqrt[x]])~2/x72,x]
[Out] Defer[Int] [(a + b*Csch[c + d*Sqrt[x]])~2/x"2, x]

Rubi steps

(a +besch (¢ + dv& )’ e [ (a +besch (¢ + dv& )’ N

f x2 x2

Mathematica [A] time = 62.46, size = 0, normalized size = 0.00

X

[ (a + besch (¢ + dy& ) ,

xz

Verification is Not applicable to the result.

[In] Integrate[(a + b*Csch[c + d*xSqrt[x]])~2/x72,x]
[Out] Integrate[(a + b*Csch[c + d*Sqrt[x]])~2/x72, x]

fricas [A] time = 0.41, size = 0, normalized size = 0.00
2
b? csch (d\/E + c) +2abcsch (d\/E + c) +a?

integral 2 , X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))"2/x"2,x, algorithm="fricas")

[Out] integral((b~2*csch(d*sqrt(x) + c)~2 + 2xaxb*csch(d*sqrt(x) + c) + a~2)/x72,
x)

giac [A] time = 0.00, size = 0, normalized size = 0.00

dx

f (b csch (d\/E + c) + a)z

x2

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((atb*csch(c+d*x~(1/2)))"2/x72,x, algorithm="giac")

[Out] integrate((b*csch(d*sqrt(x) + c) + a)~2/x72, x)

maple [A] time = 0.70, size = 0, normalized size = 0.00

dx

[ (a+besch (c +dyx))

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

[In] int((at+bxcsch(c+d*x~(1/2)))"2/x"2,x)
[Out] int((a+b*csch(c+d*xx~(1/2)))"2/x"2,x)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

Padxe2INE2E) 240 4 4 b?+/x L [2 abdx + 3 b?+/x e f‘ 2 abdx - 3b%+/x i
dx2e2IVE+2¢) _ g2 dxdelVE+e) 4 gy3 dx3elVE+e) _ g3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))"2/x72,x, algorithm="maxima")

[Out] -(a”2xd*x*e”(2xd*sqrt(x) + 2xc) - a~2*d*x + 4xb~2*sqrt(x))/(d*x"2*xe” (2*d*sq
rt(x) + 2%c) - d*x"2) + integrate((2*axbxd*x + 3*%b~2xsqrt(x))/(d*x"3*e” (d*s
qrt(x) + c) + d*x~3), x) - integrate(-(2%axbxd*x - 3*%b~2*sqrt(x))/(d*x"3%e”

(d*sqrt(x) + c) - d*x~3), x)

mupad [A] time = 0.00, size = -1, normalized size = -0.04

X

(sl

x2
Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b/sinh(c + d*xx~(1/2)))"2/x"2,x%)
[Out] int((a + b/sinh(c + d*x~(1/2)))"2/x"2, x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

X

f(a+bcsch(c+d\/§))2d

32
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*xx**x(1/2)))**2/x**2,x)

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

X
341 | dx
a+bcsch(c+d Vx )

Optimal. Leaf size=897

c+d+/x c+d\/x c+d+/x c+d+/x

2blog|——= +1|x7? 2blog|——= +1|x72 14bLi, [-= 3 14bLi, |- 3

A bog(wm* )x ) bog(wm* S o C, L\~ e °.
4a ava? + b%d ava? +b%d ava? + b2 d? ava? + b2 d?

[Out] 1/4*x74/a-2*b*x™(7/2)*1n(1+axexp(c+d*x~(1/2))/(b-(a"2+b"2)"(1/2)))/a/d/(a"2
+b72) 7 (1/2) +2xb*x” (7/2) *1n (1+a*exp (c+d*x~(1/2)) / (b+(a™2+b"2) " (1/2)))/a/d/(a
“2+b72) 7 (1/2) -14%b*x~3*polylog(2,-a*exp (c+d*x~(1/2))/(b-(a"2+b"2)"(1/2)))/a
/d~2/(a"2+b72) " (1/2) +14xb*x~3*polylog(2,-a*xexp (c+d*x~(1/2))/(b+(a~2+b~2) " (1
/2)))/a/d~2/(a"2+b~2) " (1/2)+84xb*x~ (5/2) *polylog(3,-axexp (c+d*x~(1/2))/(b-(
a"2+b"2)7(1/2)))/a/d"3/(a"2+b"2) " (1/2) -84*b*x" (5/2) *polylog(3,-a*exp (c+d*x~
(1/2))/(b+(a~2+b~2)~(1/2)))/a/d"3/(a"2+b"2) ~(1/2) -420*b*x~2*polylog (4, —a*ex
p(c+d*x~(1/2))/(b-(a~2+b"2)"(1/2)))/a/d~4/ (a"2+b~2) " (1/2) +420*b*x~2*polylog
(4,-axexp(c+d*x~(1/2))/(b+(a"2+b~2)~(1/2)))/a/d~4/(a"2+b~2) ~(1/2) +1680*b*x"~
(3/2) *polylog(5,-a*xexp(c+d*x~(1/2))/(b-(a~2+b~2)~(1/2)))/a/d"5/(a"2+b"2)~ (1
/2)-1680%bxx~ (3/2) *polylog(5,-a*exp(c+d*x~(1/2))/(b+(a"2+b~2)"(1/2)))/a/d"5
/(a~2+b~2) " (1/2)-5040*bxx*polylog(6,-axexp(c+d*x~(1/2))/(b-(a~2+b~2)~(1/2))
)/a/d~6/(a"2+b"2) " (1/2) +5040*b*x*polylog(6,-axexp (c+d*x~(1/2))/ (b+(a”~2+b"2)
~(1/2)))/a/d"6/(a"2+b~2) " (1/2)-10080*b*polylog(8,-a*xexp(c+d*x~(1/2))/(b-(a”
2+b~2)~(1/2)))/a/d~8/(a~2+b~2) " (1/2)+10080*b*polylog (8, -a*xexp(c+d*x~(1/2))/
(b+(a”2+b~2)~(1/2)))/a/d~8/(a~2+b~2) ~(1/2)+10080*b*polylog(7,-a*xexp (c+d*x" (
1/2))/(b-(a"2+b~2)~(1/2)))*x~(1/2) /a/d"7/(a"2+b~2) " (1/2) -10080*b*polylog(7,
—axexp (c+d*x~(1/2))/(b+(a~2+b~2)~(1/2)))*x~(1/2)/a/d"7/(a~2+b~2)~(1/2)

Rubi [A] time = 1.34, antiderivative size = 897, normalized size of antiderivative
= 1.00, number of steps used = 23, number of rules used = 9, integrand size = 20,

number of rules _ 5 450, Rules used = {5437, 4191, 3322, 2264, 2190, 2531, 6609, 2282, 6589}

integrand size

eV 7 LT, 7 aecHaVx 3
A 2blog (b—\/m + 1) X +2b log VTR +1]x 14bPolyLog |2, T NER X +14bPolyLog 2,
4a ava? + b>d ava? +b>d ava? + b? d? ava? +

Antiderivative was successfully verified.
[In] Int[x"3/(a + b*Cschlc + dxSqrt[x]]),x]

[Out] x~4/(4*xa) - (2%b*x~(7/2)*Log[l + (a*xE~(c + d*Sqrt[x]))/(b - Sqrt[a™2 + b~2]
)1)/(axSqrt[a”2 + b~2]*d) + (2xbxx~(7/2)*Logl[l + (a*E~(c + d*Sqrt[x]))/(b +
Sqrt[a™2 + b~2])])/(a*Sqrt[a”2 + b~2]*d) - (14*b*x~3*PolyLogl[2, -((a*E~(c
+ dxSqrt[x]))/(b - Sqrt[a™2 + b~2]))])/(a*Sqrt[a”2 + b~2]*d"2) + (14*b*xx~3*
PolyLogl[2, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a™2 + b~2]))]1)/(axSqrt[a”2 + b
~2]%d"2) + (84xbxx~(5/2)*PolyLog[3, -((a*E~(c + d*Sqrt[x]))/(b - Sqrt[a™2 +
b~2]))1)/(a*xSqrt[a”2 + b~2]*d"3) - (84xb*x~(5/2)*PolyLogl[3, -((a*E~(c + dx*
Sqrt[x]))/(b + Sqrt[a”2 + b~2]))])/(a*xSqrt[a”2 + b~2]*d"3) - (420*b*x~2xPol
yLog[4, -((a*E~(c + d*Sqrt[x]))/(b - Sqrt[a”2 + b~2]))])/(a*Sqrt[a”2 + b~2]
*d~4) + (420*%b*x"2xPolyLog[4, -((a*E~(c + d*Sqrt([x]))/(b + Sqrt[a”2 + b~2])
)1)/(axSqrt[a”2 + b~2]*d"4) + (1680%b*x~(3/2)*PolyLogl[5, -((a*E~(c + d*Sqrt
[x]))/(b - Sgrt[a”2 + b~2]))]1)/(a*Sqrt[a~2 + b~2]*d~5) - (1680*b*x~(3/2)*Po
lyLog[5, -((a*xE~(c + d*Sqrt[x]))/(b + Sqrt[a”2 + b~2]))])/(axSqrt[a”2 + b~2
1*d75) - (5040*b*x*PolyLogl[6, -((a*E~(c + d*Sqrt[x]))/(b - Sqrt[a”2 + b~2])
)1)/(axSqrt[a”2 + b~2]1*d"6) + (5040*b*x*PolyLog[6, -((a*E~(c + d*Sqrt([x]))/
(b + Sqrtla™2 + b72]))])/(axSqrt[a”2 + b~2]*d"6) + (10080*b*Sqrt[x]*PolyLog
[7, -((a*xE~(c + dxSqrt[x]))/(b - Sqrt[a™2 + b~2]))])/(a*Sqrt[a”2 + b~2]*d"7
) - (10080*bx*Sqrt [x]*PolyLog[7, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a”™2 + b~2
1))1)/(axSqrt[a”2 + b~2]*d"7) - (10080*b*PolyLogl[8, -((a*E~(c + d*Sqrt[x]))



158

/(b - Sqrt[a~2 + b~2]))])/(a*Sqrt[a™2 + b~2]*d"8) + (10080*b*PolyLog[8, -((
a*E~(c + d*Sqrt[x]))/(b + Sqrt[a”2 + b~2]))])/(a*Sqrt[a”2 + b~2]*d"8)

Rule 2190

Int [(CCF_)~((g_)*x((e_.) + (£_)*(x_))))"(n_)*((c_.) + (d_.)*(x_))"(m_.))/
(@) + (b_)*x((F_)~((g_.)*x((e_.) + (f_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*xLog[l + (bx(F~(g*x(e + f*x)))"n)/al)/(bxfxg*n*Logl[F]), x] - Di
st [(d*m) / (bxf*g*n*xLog[F]), Int[(c + d*x)"(m - 1)*Logl[l + (b*(F~(gx(e + f*x)
))"n)/al, x], x] /; FreeQ[{F, a, b, ¢, d, e, f, g, n}, x] && IGtQ[m, O]

Rule 2264

Int[((F)~(u)*((f_.) + (g_)*x(x D))" (m_.))/((a_.) + (b_.)*x(F_)"(u_) + (c_.)
*(F_)~(v_)), x_Symbol] :> With[{q = Rt[b~2 - 4xaxc, 2]}, Dist[(2*c)/q, Int[
((f + gxx)"m*xF"u)/(b - q + 2*%cxF~u), x], x] - Dist[(2%c)/q, Int[((f + g*xx)~

m¥F~u) /(b + q + 2*cxF~u), x], x]] /; FreeQ[{F, a, b, ¢, f, g}, x] & EqQl[v,
2*xu] && LinearQ[u, x] && NeQ[b~2 - 4xaxc, 0] && IGtQ[m, O]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst [Int[FunctionOfExponentialFunction[u, x]1/x, x], x, v], x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E"((c_.)*((a_.) + (b_.)*x))*
(F)Iv.1 /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

Int[Logll + (e_)*x((F_)~((c_)*((a_.) + (b_.)*(x_)))) " (a_)1*((f_.) + (g_.)
*(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) “m*PolyLog[2, -(ex(F~(c*(a + b*x
)))"n)]1)/(b*cxn*Log[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x) " (m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, f
, g, nt, x] & GtQ[m, 0]

Rule 3322

Int[((c_.) + (d_)*x))"(m_.)/((a_) + (b_.)*sin[(e_.) + (Complex[0, fz ])*
(f_.)*(x_)]1), x_Symbol]l :> Dist[2, Int[((c + d*x) m*xE~(-(Ixe) + f*xfz*x))/(-
(I*¥b) + 2%a*xE~(-(I*xe) + fxfz*xx) + I*b*xE~(2x(-(Ixe) + fxfzxx))), x], x] /; F
reeQ[{a, b, c, d, e, f, fz}, x] && NeQ[a"2 - b~2, 0] && IGtQ[m, O]

Rule 4191

Int[(cscl(e_.) + (£_D*x(xD1*(b_.) + (a_))"(n_.)*((c_.) + (d_.)*(x_))"(m_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, 1/(Sin[e + f*x]™n/(b + axSi
nle + f*x])"n), x], x] /; FreeQ[{a, b, ¢, d, e, £}, x] && ILtQ[n, 0] && IGt
Qlm, O]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*x_)" (@ )]*(_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschlc + d*x])
“p, x], x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]

Rule 6589

Int [PolyLogln_, (c_.)*((a_.) + (b_.)*(x_))"(p_.01/C(d_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, cx(a + b*x) pl/(exp), x] /; FreeQ[{a, b, c, d
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, e, n, p}, x] && EqQ[bxd, axe]

Rule 6609

Int[((e_.) + (£_.)*(x_))"(m_.)*PolyLlogln_, (d_.)*((F1)~((c_.)*((a_.) + (b_.
)*(x ))))"(p_.)], x_Symbol] :> Simp[((e + f*x) m*PolyLog[n + 1, d*(F~(c*(a
+ b*x)))"pl)/ (b*c*p*LoglF1), x] - Dist[(f*m)/(b*c*p*Log[F]), Int[(e + f*x)~
(m - 1)*PolyLog[n + 1, d*x(F~(c*(a + b*x)))"pl, x], x] /; FreeQ[{F, a, b, c,
d, e, f, n, p}, x] && GtQ[m, O]

Rubi steps



3

a + besch (c +d+/x

J

'S

X

4a

:E_

Mathematica [A]

8bec[x7/2 log[

csch (c + d\/E) x*

)dxzzsubst(f
- 2Subst(f(% -

beC—

x7

a + besch(c + dx)

bx’

7

dx, x, \/E)

alb+a sinh(c + dx))

)dx,x,\/z)

(Zb) SubSt< b+a sinh(c+dx) smh(c+dx brasmherd P % \/_)
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oCHax 7
(417) Subst ( it 2bec 4 g2(Crex) dx, x, ‘/_)
c+dx c+dx 7
I
( ) Subs 20-2Va?+b2 +2aec+dx dx, X, \/— " (4b) Subs f2b+2m+2aec+d~'
Vo + var b2
c+dx c+d+/x
72 ae 712 =
2bx""log |1 + b- Va2 +b2 2bx" log 1+ bV | (14b)Subst (f <l
_ + *
N2+ 024 ava? +b%d :
aec+aVE aectIVE : a
— + B
N N2+ 12d ava? + b? d?
c+d+/x c+d+x c+d+x
2bx7/2 log 14+ blli/z_bz 2bx7/2 log 1+ bai/z_bz 14bx3LiZ (_bae —
n +Va2+ —Vatio
— + B
N + b2 d V@ + 124 aN@ + b2
o I N c+d+/x
2bx7? log (1 +7 = ) 2bx7?1og (1 + bai /_+2 2 ) 146x°Liy (_bai/z_b
_1/_11 N +Va2+ —Vat+h
N + b2 d N + 12 aNa & b a2
c+dx c+d+/x c+d+/x
2bx"2log |1+ ———| 2b"?log (1 t | Wl (_bae\/z_b
-Va2+ Ty _
— + B
a2 d aVa? + b2 d ave? + b d*
c+d/x c+d x c+d+/x
2bx72log |1+ =——|  2bx"?log (1 t o) Wl (_baex/z_b
N +Va2+ —Vat+o
— + B
NP+ Rd aVa? + 12d aNe + b
aec+aVx aecHaVx c+d+x
b 100 (1 b2 loe |1 14bx°Lip [ -——=
bx" log + a2+b2 bxlog |1 + b+ Va2 +b2 oLy b—Va?+b

avVa? +b2d

+

avVa?2 +b%2d

avVa? + b? d?

c+d+/x c+d+/x c+d+/x
20x721og |1 + = 20572 log |1 + = 14bx3Li, [ =
o8 b—Va2+b? N o8 b+ Va2+b? T b-Va2+b
avVa? +b2d ava? +b2d ava? + b2 d?
c+d/x c+d /x c+d/x
20572 log |1 + = 20572 log |1 + = 14bx3Li, [ =
] S] R T\

avVa? +b2d

2c+d+fx
‘ L1 |d7 272 log
(012+172)62C

+

2c+dx

€+ (a2+b2 e

ava? +b2d

time = 2.62, size = 905, normalized size = 1.01

+1|d7+7x3Lip| -
) 2C beC—

—aezc+d fo) ]d6—7x3Liz[—

(a2+2)e2c

ava? + b2 d?

a e2c+d

eCh+ \/(a>2

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

[Out] (Cschlc + d*Sqrt[x]]*(x"4 - (8*b*xE~c*(d~7*x~(7/2)*Logl[l + (a*E~(2*c + d*Sqr
t[x]))/(b*E"c - Sqrt[(a™2 + b"2)*E~(2*c)])] - d"7*x"(7/2)*Log[1 + (axE~(2*c
+ d*Sqrt[x]))/(b*E"c + Sqrt[(a”2 + b"2)*E~(2xc)])] + 7xd~6*xx~3*PolyLogl2,
-((a*xE~(2%c + d*Sqrt[x]))/(b*E~c - Sqrt[(a™2 + b"2)*E~(2%c)]))] - 7xd"6%x"3
*PolyLog[2, -((a*E~(2*c + d*Sqrt[x]))/(b*E~c + Sqrt[(a”2 + b"2)*E~(2*c)]))]
- 42%d"5*x~(5/2)*PolyLog[3, -((a*E~(2%c + d*Sqrt[x]))/(b*E"c - Sqrt[(a”2 +
b 2)*E~(2xc)]))] + 42xd"5*x~(5/2)*PolyLog[3, -((a*E~(2xc + d*Sqrt[x]))/(b*
Ec + Sqrt[(a™2 + b™2)*E~(2*c)]))] + 210%d"4*x"2xPolyLog[4, -((a*E~(2*c + d
*xSqrt [x]))/(b*xE"c - Sqrt[(a™2 + b~2)*E~(2*%c)]))] - 210%d~4*x"2+PolyLogl[4, -
((axE~(2*c + d*Sqrt[x]))/(b*E~c + Sqrt[(a™2 + b"2)*E~(2*c)]))] - 840%d~3*x~
(3/2)*PolyLog[5, -((a*E~(2%c + d*Sqrt[x]))/(b*E"c - Sqrt[(a”2 + b~2)*E~(2*c
)1))] + 840%d"3xx~(3/2)*PolyLogl[5, -((axE~(2*c + d*Sqrt[x]))/(b*xE~c + Sqrtl(
(2”2 + b"2)*E~(2%c)]))] + 2520%d"2*x*PolyLogl[6, -((a*E~(2xc + dxSqrt[x]))/(
b*E"c - Sqrt[(a”2 + b~2)*E~(2*xc)]))] - 2520*%d~2*x*PolyLog[6, -((axE~(2*c +
d*Sqrt[x]))/(bxE"c + Sqrt[(a”2 + b~2)*E~(2*c)]))] - 5040*d*Sqrt [x]*PolyLogl[
7, —((a*E~(2%c + d*Sqrt[x]))/(b*E~c - Sqrt[(a”2 + b"2)*E~(2*c)]))] + 5040%d
*Sqrt [x] *PolyLog[7, -((a*E~(2%c + d*Sqrt[x]))/(b*E"c + Sqrt[(a™2 + b72)*E™(
2%c)]))] + 5040*PolyLogl[8, -((a*xE~(2*c + d*Sqrt[x]))/(b*E"c - Sqrt[(a™2 + b
“2)*E~(2%c)]))] - 5040%PolyLog[8, -((a*E~(2xc + d*Sqrt[x]))/(b*E~c + Sqrt[(
a”2 + b"2)*xE"(2%c)]))]1))/(d"8*Sqrt[(a”2 + b~2)*E~(2*c)]))*(b + a*Sinh[c + d

*Sqrt [x]]))/(4*xa*x(a + b*Cschl[c + d*Sqrt([x]]))

fricas [F] time = 0.42, size = 0, normalized size = 0.00

x3

b csch (d\ﬁ + c) +a

integral X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3/(atb*csch(c+d*x~(1/2))),x, algorithm="fricas")
[Out] integral(x~3/(b*csch(d*sqrt(x) + c) + a), x)

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

3

f i dx
b csch (d\/E + c) +a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3/(at+b*csch(c+d*x~(1/2))),x, algorithm="giac")
[Out] integrate(x~3/(b*csch(d*sqrt(x) + c) + a), x)

maple [F] time = 0.78, size = 0, normalized size = 0.00

3

f a dx
a+bcsch(c+d\/§)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~3/(at+b*xcsch(c+d*x~(1/2))),%)
[Out] int(x~3/(at+b*csch(c+d*x~(1/2))),x)

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

! x3e(d\/§ +c)
Z__92p f dx
4qa azg(Zd\/J_C+2C) + Zabe(d\/}w) _ R
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3/(atb*csch(c+d*x~(1/2))),x, algorithm="maxima")
[Out] 1/4*x"4/a - 2*bxintegrate(x~3*e~(d*sqrt(x) + c)/(a"2xe” (2*d*sqrt(x) + 2%c)

+ 2%axbxe” (d*sqrt(x) + c) - a”2), x)

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

mupad [F]
3
f i 2 dx
a4t sinh(c+d \/J_C)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~3/(a + b/sinh(c + d*xx~(1/2))),x)
[Out] int(x~3/(a + b/sinh(c + d*xx~(1/2))), x)

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

3

f a dx
a+bcsch(c+d\/§)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**3/(a+bxcsch(c+d*x*x*(1/2))),x)

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

X
3.42 fa+bcsch(c+d\/§) ax

Optimal. Leaf size=673

+d/x +d \x

c+d/x C c c+d/x
240bLi, |- ——] 240bLi, |--=——| 240bxLis |-—<——| 240b+/x Li- |--= 120bxL
0 16( b—\/u2+b2)+ 0 16( b+Va2+b2 N 0 \/E 5 b-Va2+b? 0 \/E 5 b+ Va2+b2 0bacL

ad®Va? + b2 ad®Va? + b? ad°Va? + b? ad°Va? + b?

ad?

[Out] 1/3*x73/a-2%b*x~(5/2)*1n(1+a*exp(c+d*x~(1/2))/(b-(a"2+b~2)~(1/2)))/a/d/(a"2

+b~2) 7 (1/2) +2*b*x™ (5/2) *1n (1+axexp (c+d*x~(1/2) )/ (b+(a”2+b"2)~(1/2)))/a/d/(a
“2+b72) 7 (1/2) -10%b*x"2*polylog(2,-a*exp (c+d*x~(1/2))/(b-(a"2+b"2)~(1/2)))/a
/d~2/(a"2+b72) " (1/2) +10*b*x~2*polylog(2,-a*xexp (c+d*x~(1/2))/(b+(a"2+b~2) "~ (1
/2)))/a/d~2/(a"2+b"2) " (1/2) +40*bxx~ (3/2) *polylog(3, -a*xexp (c+d*x~ (1/2) )/ (b-(
a~2+b"2)7(1/2)))/a/d"3/(a”2+b~2) " (1/2) -40*b*x"~ (3/2) *polylog(3,-a*exp (c+d*x"
(1/2))/(o+(a~2+b~2)"(1/2)))/a/d"3/(a”2+b~2) " (1/2) -120*b*x*polylog (4, -a*exp(
c+d*x~(1/2))/(b-(a"2+b~2)~(1/2)))/a/d~4/(a~2+b~2) ~(1/2) +120*b*x*polylog (4, -
axexp(c+td*x~(1/2))/(b+(a"2+b"2)"(1/2)))/a/d~4/(a"2+b~2) "~ (1/2) -240*b*polylog
(6,-axexp(c+d*x~(1/2))/(b-(a"2+b"2)~(1/2)))/a/d"6/(a"2+b"2) ~(1/2) +240*b*pol
ylog(6,-a*exp(c+d*x~(1/2))/(b+(a~2+b~2)"(1/2)))/a/d"6/(a~2+b~2) " (1/2)+240%b
*polylog(5,-a*xexp(c+d*x~(1/2))/(b-(a"2+b"2)~(1/2)))*x~(1/2)/a/d~5/(a"2+b"2)
~(1/2)-240*b*polylog(5,-a*xexp (c+d*x~(1/2))/(b+(a"2+b"2)~(1/2)))*x~(1/2)/a/d
~5/(a”2+b"2)"(1/2)

Rubi [A] time = 1.17, antiderivative size = 673, normalized size of antiderivative
= 1.00, number of steps used = 19, number of rules used = 9, integrand size = 20,

number of rules _ ) 450, Rules used = {5437, 4191, 3322, 2264, 2190, 2531, 6609, 2282, 6589}

integrand size

5 aecHaNx 5 aecHaNx 32 aecHaNx 32
10bx“PolyLog (2, —m) +10bx PolyLog (2, R . 40bx’“PolyLog (3, - VT 40bx“Pc
ad’Va? + b? ad’Va? + b? ad3Va? + b? ‘

Antiderivative was successfully verified.

[In] Int[x"2/(a + b*Cschlc + d*Sqrt[x]]),x]

[Out] x73/(3*a) - (2%b*x~(5/2)*Log[l + (a*E~(c + d*Sqrt[x]))/(b - Sqrt[a”2 + b~2]

)1)/(a*xSqrt[a~2 + b~2]*d) + (2*b*x~(5/2)*Log[l + (a*xE~(c + d*Sqrt[x]))/(b +
Sqrt[a”2 + b~2])]1)/(a*xSqrt[a”2 + b~2]*d) - (10*b*x~2*PolyLog[2, -((a*E~(c
+ d*Sqrt[x]))/(b - Sqrt[a™2 + b~2]))])/(axSqrt[a”2 + b~2]*d~2) + (10*b*x~2*
PolyLog[2, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a”2 + b~2]))])/(a*Sqrt[a”2 + b
~2]1*%d72) + (40%b*x~(3/2)*PolyLogl[3, -((a*E~(c + d*Sqrt[x]))/(b - Sqrt[a~2 +
b~2]))]1)/(axSqrt[a”2 + b~2]*d"3) - (40%b*x~(3/2)*PolyLogl[3, -((a*xE~(c + d*
Sqrt[x]1))/(b + Sqrt[a™2 + b72]))]1)/(a*Sqrt[a”2 + b~2]*d"3) - (120%b*x*PolyL
ogl4, -((a*xE~(c + d*Sqrt[x]))/(b - Sqrtl[a”2 + b72]))])/(axSqrt[a”2 + b~2]*d
~4) + (120*b*x*PolyLog[4, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a”2 + b~2]))]1)/
(axSqrt[a”2 + b~2]*d"4) + (240%b*Sqrt[x]*PolyLog[5, -((a*E~(c + d*Sqrt[x]))
/(b - Sqrt[a”2 + b~2]))])/(a*Sqrt[a”2 + b~2]*d"5) - (240%b*Sqrt [x]*PolyLogl
5, -((a*E~(c + d*Sqrt[x]))/(b + Sqrtl[a™2 + b~2]))])/(a*Sqrt[a”2 + b~2]*d"5)
- (240%b*PolyLog[6, -((a*E~(c + d*Sqrt[x]))/(b - Sqrtl[a™2 + b72]))])/(a*Sq
rt[a”2 + b"2]*d"6) + (240%b*PolyLogl[6, -((a*E~(c + d*Sqrt[x]))/(b + Sqrtl[a”

2 + b72]))]1)/(axSqrt[a”2 + b~2]*d"6)

Rule 2190

Int [(C(F_)~((g_)*((e_.) + (£_)*(x_))))"(n_)*((c_.) + (d_)*(x_))"(m_.))/
(@) + (b_)*x((F_)~((g_.)*x((e_.) + (£_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*Log[l + (bx(F~(gx(e + fxx)))"n)/al)/(bxfxg*n*Logl[F]), x] - Di
st [(d*m) / (bxfxg*n*Log[F]), Int[(c + d*x)~(m - 1)*Logl[l + (b*x(F~(g*(e + f*x)
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))"n)/al, x], x] /; FreeQ[{F, a, b, c, d, e, £, g, n}, x] && IGtQ[m, O]

Rule 2264

Int [C(F_)~(u)*((£_.) + (g_)*x_))"(m_.))/((a_.) + (b_)*(F_)"(u_) + (c_.)
x(F_)~(v_)), x_Symbol] :> With[{q = Rt[b~2 - 4xaxc, 2]}, Dist[(2*c)/q, Int[
((f + g*x) " mkFu)/(b - q + 2*c*F"u), x], x] - Dist[(2xc)/q, Int[((f + g+x)"
mxF~u) /(b + q + 2xcxF~u), x], x]] /; FreeQ[{F, a, b, c, f, g}, x] && EqQlv,
2xu] && LinearQ[u, x] && NeQ[b~2 - 4xaxc, 0] && IGtQ[m, O]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]/x, x], x, v], x]] /; Functi
onOfExponentialQ[u, x] && !'MatchQ[u, (w_)*x((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)Iv_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

Int[Log[l + (e_.)*((F_)"((c_.)*((a_.) + (b_.)*(x_))))"(n_)]I*x((f_.) + (g_.)
x(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) “m*PolyLog[2, -(ex(F~(cx(a + bxx
)))"n)]1)/(b*cxn*Log[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x) " (m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, £
, g, nt, x] & GtQ[m, 0]

Rule 3322

Int[((c_.) + (d_D)*(x_))"(m_.)/((a_) + (b_.)*sin[(e_.) + (Complex[0, fz ])*
(f_.)*(x_)]1), x_Symbol] :> Dist[2, Int[((c + d*x) m*E~(-(I*xe) + fxfz*x))/(-
(Ixb) + 2%a*xE~(-(I*xe) + fxfzix) + I*xbxE~(2x(-(Ixe) + fxfzxx))), x], x] /; F
reeQ[{a, b, ¢, d, e, f, fz}, x] && NeQ[a"2 - b~2, 0] && IGtQ[m, O]

Rule 4191

Int[(cscl(e_.) + (f_.)*(x_)Ix(b_.) + (a_))"(n_.)*x((c_.) + (d_.)*(x_))"(m_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, 1/(Sin[e + f*x]"n/(b + axSi
nle + £*x]1)°n), x], x] /; FreeQ[{a, b, c, 4, e, £}, x] & ILtQ[n, 0] && IGt
Q[m, 0]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*x )" (@ )I*(M_.))"(p_)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschl[c + d*x])
“p, x], x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQlpl]

Rule 6589

Int[PolyLog[n_, (c_.)*((a_.) + (b_.)*(x_))"(p_.)1/((d_.) + (e_.)*(x)), x_8
ymbol] :> Simp[PolyLog[n + 1, c*(a + bxx)"pl/(e*p), x] /; FreeQ[{a, b, c, d
, €, n, pr, x] & EqQ[b*d, axe]

Rule 6609

Int[(Ce_.) + (£_.)*(x_))"(m_.)*PolyLogln_, (d_.)*((F_)~((c_.)*x((a_.) + (b_.
)*(x_))))"(p_.)], x_Symbol] :> Simp[((e + f*x) m*PolyLog[n + 1, d*(F~(c*(a
+ b*x)))"pl)/ (bxcxp*xLog[F]), x] - Dist[(f*m)/(b*c*pxLogl[F]), Int[(e + fxx)~
(m - 1)*PolyLogln + 1, d*(F~(cx(a + b*x)))"pl, x], x] /; FreeQ[{F, a, b, c,



d, e, £, n, p}, x] && GtQ[m, O]

Rubi steps

2

X
fa + besch (c +d+/x

Mathematica [A]

dox®\[e% (a2 + b2) — 6be dx 2 log[

)dx:ZSubst(f

= ZSubst(f(% -

x3 _ (2b) Subst (f b+us1nh(c+dx dx, x, ‘/_)

x°

a + besch(c + dx)

dx, x, \/E)

5 bx5

alb+a sinh(c + dx))

)dx,x,\/E)
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3a
oCHix 5
i (DSubst ( [ o ey %, )
" 3a
c+dx c+dx 5
4b) Subst ([ —Er—
= x_3 _ @) SubSt( 2b-2Va2+b2 +2qec+x ax, %, \/—) n (40) Subs f2b+2\/a2+b2 +2a
3a Va? + b? Va? + b?
C+d\f C+d\/7
5/2 5/2
3 2bx>*log (1 + ) 2bx>" log (1 T \/m) (10b) Subst ( [x
3a aVa? + 12 d ava? +b2d
c+d+x c+d \x CcH
2]og |1+ = 2bx%21log |1 + — 10bx?Li, [ ——
o ATles(ITES ) belog\L+ s | 100 L |~ 77
3a ava? +b*d ava? +b*d ava? +b*d
52 2eCHAVx b 5/21 1 aecHdVx 10632Lis [ - aec+
s 2bx 10g1+b_m ) x”“log +b+\/m Obx“Li, -
3a aVa?2 +b2d ava? +b%d ava® + b d
c+dx c+d\x CH
5/2 ae b 5/21 1 ae 1 b ZL _ ae
X 2bx"log |1 + b-Va2+b2 4 i b+ Va2 +12 0b*Liz b-Va
3a ava® +b*d ava® +b*d ava? + b*d
- iR
512 ae 512 i 10bx?Li, | ——
) 3 2bx’*log (1 + R ) 2bx”*log (1 s L\ =
3a ava® +bv*d ava? +b*d ava? +b*d
c+dfx c+dx s
502 etV b 5/21 1 ¢ 106 ZL. _ae
o 2bx 10g1+b_m +2x og(+b+m Obx~Li, =
3a ava? + b%d ava? +b>d ava? + b d
- iR
5/2 et 5/2 ac 10bx2Li, [ -—
) 2 2bx’*log (1 + R ) 2bx”*log (1 + N 0bx-Li, -
3a ava? +b*d ava? +b*d ava? +b*d

time = 2.03, size = 716, normalized size = 1.06

ge2e+d Vx

bet— /ezc(a2+b2)

+ 1] + 6bed®x5? log[

qe2e+d Vx

ezc(a2+b2) +bet

+ 1] — 30be‘d*x?Li,

Antiderivative was successfully verified.

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

[Out] (d76*Sqrt[(a”2 + b~2)*E~(2*c)]*x"3 - 6xb*d"5*E~cxx~(5/2)*Log[1l + (a*E~(2*c
+ dxSqrt[x]))/(b*E"c - Sqrt[(a”2 + b"2)*E~(2%c)])] + 6xb*d"5*E~c*x~(5/2)*Lo



166

gll + (axE~(2*c + d*Sqrt[x]))/(b*E~c + Sqrt[(a”2 + b~2)*E~(2*c)])] - 30%b*d
“4xE~c*x"2*PolyLog[2, -((a*E~(2*c + dxSqrt[x]))/(b*E~c - Sqrt[(a”2 + b~2)*E
~(2%c)]))] + 30%b*d"4*E~c*x"2%PolyLog[2, -((a*E~(2*c + d*Sqrt[x]))/(b*E~c +
Sqrt[(a™2 + b~2)*E~(2%c)]))] + 120*b*d~3*E~c*x~(3/2)*PolyLog[3, -((a*E~(2*
c + d*Sqrt[x]))/(b*E"c - Sqrt[(a”2 + b~"2)*E~(2%c)]))] - 120*b*d~3*E~c*x~(3/
2)*PolyLog[3, -((a*E~(2*c + d*Sqrt[x]))/(b*E"c + Sqrt[(a”2 + b™2)*E~(2xc)])
)] - 360%b*d~2xE~c*x*PolyLog[4, -((a*E~(2%c + d*Sqrt[x]))/(b*E"c - Sqrt[(a”
2 + b72)*E7(2%c)]))] + 360%b*d"2*E~c*x*PolyLog[4, -((a*E~(2%c + d*Sqrt[x]))
/(b*E"c + Sqrt[(a”2 + b72)*E~(2%c)]))] + 720*b*xd*E~c*Sqrt [x]*PolyLog[5, -((
a*xE~(2%c + d*Sqrt[x]))/(b*E"c - Sqrt[(a”2 + b™2)*E~(2%c)]))] - 720%b*d*E~cx*
Sqrt [x]*PolyLog[5, -((a*E~(2xc + dxSqrt[x]))/(b*E"c + Sqrt[(a”2 + b~2)*E~(2
*c)]))] - 720xb*E~c*PolyLog[6, -((a*E~(2*c + d*Sqrt([x]))/(b*E"c - Sqrt[(a”2
+ b72)*E~(2*%c)]))] + 720%b*E~c*PolyLogl[6, -((a*E~(2*c + dxSqrt[x]))/(b*E~c
+ Sqrt[(a™2 + b™2)*E~(2*%c)]))])/(3*a*d™6*Sqrt[(a”2 + b~2)*E~(2xc)])

fricas [F] time = 0.42, size = 0, normalized size = 0.00

x2

bcsch (d\/E + c) +a

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2/(at+b*csch(c+d*x~(1/2))),x, algorithm="fricas")
[Out] integral(x~2/(b*csch(d*sqrt(x) + c) + a), x)

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

2

f a dx
b csch (d\/E + c) +a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2/(at+b*csch(c+d*x~(1/2))),x, algorithm="giac")
[Out] integrate(x~2/(b*csch(d*sqrt(x) + c) + a), x)

maple [F] time = 0.74, size = 0, normalized size = 0.00

2

f a dx
a+bcsch(c+d\/§)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~2/(a+b*csch(c+d*x~(1/2))),x)
[Out] int(x~2/(a+b*csch(c+d*x~(1/2))),x)

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

d\/§+c)

__2 f dx
a262d«/§+26 +2abe(d\/3_c+c)

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

[In] integrate(x~2/(at+b*csch(c+d*x~(1/2))),x, algorithm="maxima")

[Out] 1/3*x73/a - 2*bxintegrate(x~2*e~(d*sqrt(x) + c)/(a"2xe” (2*d*sqrt(x) + 2xc)
+ 2%axbxe” (d*sqrt(x) + c) - a~2), x)



mupad [F] time = 0.00, size = -1, normalized size = -0.00

X
f 2 dx
a+ —————

sinh(c+d \/J_C)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~2/(a + b/sinh(c + d*x~(1/2))),x)

[Out] int(x~2/(a + b/sinh(c + d*xx~(1/2))), x)

sympy [F] time = 0.00, size = 0, normalized size = 0.00
2

f a dx
a+bcsch(c+d\/§)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2/(a+b*csch(c+d*x**(1/2))),x)

[Out] Integral(x**2/(a + b*csch(c + dxsqrt(x))), x)

167



168

X
3.43 fa+bcsch(c+d\/§) dx

Optimal. Leaf size=449

2ecraNx aecHaVx c+d+/

c+d+x c+d+/x
12bLi, | -—= 12bLi, |-— 12b+/x Lis | - 12b+/x Lis | - 6bxLi, [ -—
14( b- a2+b2)+ 14( b+Va2+b? N \/E & b-Va2+b2 \/E & b+ Va2 +b? ¥l b-Va2+
ad*Va? + b? ad*Va? + b? ad3Va? + b? ad3Va? + b? ad?*Va? + b?

[Out] 1/2*x72/a-2%b*x~(3/2)*1n(1+axexp(c+d*x~(1/2))/(b-(a~2+b"2)~(1/2)))/a/d/(a"2
+b72) 7 (1/2) +2%b*x~(3/2) *1n(1+a*xexp (c+d*x~(1/2)) / (b+(a~2+b~2)~(1/2))) /a/d/(a
~2+b72) 7 (1/2) -6*b*x*polylog(2,-a*xexp (c+d*x~(1/2))/(b-(a~2+b~2)~(1/2)))/a/d~
2/(a"2+b72) " (1/2) +6*b*x*polylog(2,-a*xexp(c+d*x~(1/2))/(b+(a”2+b~2)~(1/2)))/
a/d~2/(a”2+b~2) "~ (1/2)-12*b*polylog(4,-a*xexp (c+d*x~(1/2))/(b-(a"2+b"2)~(1/2)
))/a/d"4/(a"2+b~2) " (1/2) +12*%b*polylog(4,-a*exp (c+d*x~(1/2))/(b+(a"2+b~2) "~ (1
/2)))/a/d~4/(a"2+b~2) " (1/2) +12xb*polylog(3,-a*xexp(c+d*x~(1/2))/(b-(a"2+b~2)
~(1/2)))*x~(1/2)/a/d"3/(a"2+b~2) " (1/2) -12*%bxpolylog(3,-a*exp (c+d*x~(1/2)) /(
b+(a”2+b"2) 7 (1/2)))*x~(1/2)/a/d"3/(a"2+b"2) " (1/2)

Rubi [A] time = 0.90, antiderivative size = 449, normalized size of antiderivative
= 1.00, number of steps used = 15, number of rules used = 9, integrand size = 18,

number of rules _ ) 500, Rules used = {5437, 4191, 3322, 2264, 2190, 2531, 6609, 2282, 6589}

integrand size

2ecHaNx aeCHaVx 2ecraNx

e ) +6beolyLog (2, - Ww) +12b\/E PolyLog (3, - W) 12b+/x PolyLog
ad*Va? + b2 ad?\a2 + b2 ad3Va2 + 12 a2

6bxPolyLog (2, -

Antiderivative was successfully verified.
[In] Int[x/(a + b*Csch[c + d*Sqrt[x]]),x]

[Out] x72/(2*%a) - (2%b*x~(3/2)*Log[l + (a*E~(c + d*Sqrt[x]))/(b - Sqrt[a™2 + b~2]
)1)/(axSqrt[a”2 + b~2]*d) + (2¥bxx~(3/2)*Log[l + (a*E~(c + d*Sqrt[x]))/(b +
Sgrt[a”2 + b~2])])/(a*xSqrt[a”2 + b~2]*d) - (6*b*x*PolyLog[2, -((a*E~(c + d
*Sqrt[x]))/(b - Sqrt[a™2 + b~2]))])/(axSqrt[a”2 + b~2]*d"2) + (6*b*x*PolyLo
gl2, -((a*xE~(c + dxSqrt[x]))/(b + Sqrt[a~2 + b~2]))])/(a*Sqrt[a~2 + b~2]*d~
2) + (12%bxSqrt[x]*PolyLog[3, -((a*E~(c + d*Sqrt[x]))/(b - Sqrt[a"2 + b~2])
)1)/(axSqrt[a™2 + b~2]*d"3) - (12%b*Sqrt[x]*PolyLogl[3, -((a*E~(c + d*Sqrt[x
1))/ + Sqrtla~2 + b°2]1))])/(a*Sqrt[a”2 + b~2]1*d"3) - (12*bxPolyLogl[4, -((
a*E~(c + d*Sqrt[x]))/(b - Sqrt[a™2 + b~2]))])/(a*Sqrt[a”2 + b~2]*d"4) + (12
*xb*PolyLog[4, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a~2 + b~2]))]1)/(a*Sqrt[a~2
+ b72]*d"4)

Rule 2190

Int [(C(F_)~((g_.)*((e_.) + (£_)*(x_))))"(n_.)*((c_.) + (d_.)*(x_))"(m_.))/
(@) + (b_)*x((F_)"((g_)*((e_.) + (f_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*xLog[1l + (bx(F~(gx(e + fx*x)))"n)/al)/(bxfxg*n*Logl[F]), x] - Di
st [(d*m) / (bxfxg*n*Log[F]), Int[(c + d*x)~(m - 1)*Logl[l + (b*x(F~(g*(e + f*x)
))°n)/al, x1, x] /; FreeQ[{F, a, b, ¢, d, e, f, g, n}, x] && IGtQ[m, O]

Rule 2264

Int[((F)~(u)*((f_.) + (g_)*(x_))"(m_.))/((a_.) + (b_.)*x(F_)"(u_) + (c_.)
x(F_)~(v_)), x_Symbol] :> With[{q = Rt[b~2 - 4xa*xc, 2]}, Dist[(2*c)/q, Int[
((f + gxx)"m*F~u)/(b - q + 2*c*F~u), x], x] - Dist[(2xc)/q, Int[((f + g*x)~
m¥F~u) /(b + q + 2*cxF~u), x], x]] /; FreeQ[{F, a, b, ¢, f, g}, x] & EqQ[v,
2*xu] && LinearQ[u, x] && NeQ[b~2 - 4xaxc, 0] && IGtQ[m, O]

Rule 2282
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Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]1/x, x], x, v], x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_ )*((a_.)*(v_)"(@n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)Iv_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

Int[Logl[l + (e_.)*((F_)"((c_)*((a_.) + (b_.)*x_))))"(m_DI*((£_.) + (g_.)
x(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) “m*PolyLog[2, -(ex(F~(cx(a + bxx
)))"n)1)/(bxcxn*xLog[F]), x] + Dist[(g*m)/(bxc*n*Log[F]), Int[(f + g*x)~(m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, f
, g, n}r, x] && GtQ[m, 0]

Rule 3322

Int[((c_.) + (Ad_)*x D))" (m_.)/((a_) + (b_.)*sin[(e_.) + (Complex[0, fz ])*
(f_)*(x)]1), x_Symbol] :> Dist[2, Int[((c + d*x) m*E~(-(I*e) + f*xfz*x))/(-
(Ixb) + 2*a*E~(-(I*xe) + fxfzxx) + I*b*E~(2x(-(I*e) + fxfzx*x))), x], x] /; F
reeQ[{a, b, ¢, d, e, f, fz}, x] && NeQ[a"2 - b"2, 0] && IGtQ[m, O]

Rule 4191

Int[(cscl(e_.) + (£_.)*(x_)Ix(b_.) + (a_)) " (n_.)*x((c_.) + (d_.)*(x_))"(m_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, 1/(Sin[e + f*x]™n/(b + axSi
nle + f*x])"n), x], x] /; FreeQ[{a, b, c, d, e, f}, x] && ILtQ[n, 0] && IGt
Qm, 0]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*x )" (@ )I*(_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschl[c + d*x])
“p, x1, x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]

Rule 6589

Int [PolyLogln_, (c_.)*((a_.) + (b_.)*(x_)) " (p_.01/((@_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, c*x(a + b*x) pl/(exp), x] /; FreeQ[{a, b, c, d
, €, n, pt, x] & EqQ[b*xd, axe]

Rule 6609

Int[((e_.) + (£_.)*(x_))"(m_.)*PolyLogln_, (d_.)*((F_)~((c_.)*((a_.) + (b_.
)*(x_))))~(p_.)], x_Symbol] :> Simp[((e + f*x) m*PolyLog[n + 1, d*(F~(c*(a
+ bxx)))"pl)/ (bxc*pxLog[F]), x] - Dist[(f*m)/(b*cxp*Logl[F]), Int[(e + f*x)~
(m - 1)*PolyLogln + 1, d*x(F~(c*(a + b*x)))"pl, x], x] /; FreeQ[{F, a, b, c,
d, e, £, n, p}, x] && GtQ[m, O]

Rubi steps
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Antiderivative was successfully verified.

[In] Integratel[x/(a + b*Cschlc + d*Sqrt[x]]),x]

[Out] (d74xSqrtl[(a”2 + b72)*E~(2%c)]*x"2 - 4*b*d"3*E~c*x~(3/2)*Log[l + (a*xE~(2*c
+ dxSqrt[x]))/(b*E"c - Sqrt[(a”™2 + b"2)*E~(2*c)])] + 4xb*d~3*E~c*xx~(3/2)*Lo
gl + (a*E~(2*c + d*Sqrt[x]))/(b*xE"c + Sqrt[(a™2 + b 2)*E~(2%c)])] - 12*b*d

~2+E”c*x*PolyLog(2,

2xc)]))] + 12*bxd~2*E~c*x*PolyLogl[2,
t[(a”2 + b"2)*E~(2%c)]))] + 24xb*xd*E~c*Sqrt [x]*PolyLog[3,

-((a*xE~(2%c + d*Sqrt[x]))/(b*E"c - Sqrt[(a”2 + b~2)*E~(
-((a*xE~(2%c + d*Sqrt[x]))/(b*E~c + Sqr

-((a*E~(2*c + dx*S

qrt[x]))/(b*E~c - Sqrt[(a™2 + b"2)*E~(2*c)]))] - 24*xbxd*E~c*Sqrt [x]*PolyLog

(3,
E~c*PolyLogl[4,
))] + 24xb*E~c*PolyLog(4,

-((a*xE~(2*c + d*Sqrt[x]))/(b*xE”c + Sqrt[(a”2 + b~2)*E~(2xc)]))] - 24xbx
-((a*E~(2%c + d*Sqrt[x]))/(b*E"c - Sqrt[(a”2 + b~2)*E~(2%c)]
-((a*xE~(2%c + d*Sqrt[x]))/(b*E"c + Sqrt[(a”2 + b~

2)*¥E~(2%c)]))])/(2%axd~4*Sqrt[(a”2 + b"2)*E~(2xc)])
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fricas [F] time = 0.41, size = 0, normalized size = 0.00

X

bcsch(d\/E + c) + a’x

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/(atb*csch(c+d*x~(1/2))),x, algorithm="fricas")

[Out] integral(x/(b*csch(d*sqrt(x) + c) + a), x)

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

f a dx
bcsch (d\/E + c) +a
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/(a+b*csch(c+d*x~(1/2))),x, algorithm="giac")

[Out] integrate(x/(b*csch(d*sqrt(x) + c) + a), x)

maple [F] time = 0.79, size = 0, normalized size = 0.00

f a dx
a+bcsch(c+d\/§)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x/(a+b*csch(c+d*x~(1/2))),x)
[Out] int(x/(at+b*csch(c+d*xx~(1/2))),x)

time = 0.00, size = 0, normalized size = 0.00

e d\/§+c) 2
dx + —

2bf
2e2VE2¢) o o gpoldvEre) _ g 2a

maxima [F]

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/(a+b*csch(c+d*x~(1/2))),x, algorithm="maxima"

[Out] -2*xbxintegrate(x*e”(d*sqrt(x) + c)/(a"2*xe”(2*d*sqrt(x) + 2%xc) + 2*xaxbkxe” (d*

sqrt(x) + c) - a”2), x) + 1/2%x"2/a

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

X
f > dx
a+ —————

sinh(c+d \/J_C)

mupad [F]

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x/(a + b/sinh(c + d*x~(1/2))),x)

[Out] int(x/(a + b/sinh(c + d*xx~(1/2))), x)

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

f a dx
a+bcsch(c+d\/§)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/(a+b*csch(c+d*x**(1/2))),x)
[Out] Integral(x/(a + b*csch(c + d*sqrt(x))), x)
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1
3.44 f x(a+bcsch(c+d\/§)) dx

Optimal. Leaf size=23
1

Int[x (a + bcsch (c + dﬁ))’x)

[Out] Unintegrable(1/x/(at+b*csch(c+d*x~(1/2))),x)

Rubi [A] time = 0.03, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

number of steps used = 0, number of rules used = 0, integrand size = 0, —————— =
integrand size

0.000, Rules used = {}
1

fx (a + besch (c + d\/E))

dx

Verification is Not applicable to the result.
[In] Int[1/(x*(a + b*Csch[c + d*Sqrt[x]])),x]
[Out] Defer[Int][1/(x*(a + b*Cschlc + d*Sqrt[x]])), x]

Rubi steps

1

fx( [+ dv7)) dxzfx(a+bcsch(c+w;))

dx

a + besch

Mathematica [A] time = 5.32, size = 0, normalized size = 0.00

1
J c(a+ boseh e avE))

Verification is Not applicable to the result.

[In] Integrate[1/(x*(a + b*Cschl[c + d*Sqrt[x]])),x]
[Out] Integrate[1/(x*(a + b*Csch[c + d*Sqrt[x]1)), x]

fricas [A] time = 0.42, size = 0, normalized size = 0.00

1

bx csch (d\/E + c) + ax’x

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x/(a+b*csch(c+d*x~(1/2))),x, algorithm="fricas")

[Out] integral(l/(b*x*csch(d*sqrt(x) + c) + a*x), x)

giac [A] time = 0.00, size = 0, normalized size = 0.00

1

f (b csch (d\/E + c) + a)x

dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x/(a+b*csch(c+d*x~(1/2))),x, algorithm="giac")

[Out] integrate(1/((b*csch(d*sqrt(x) + c) + a)*x), x)
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maple [A] time = 0.71, size = 0, normalized size = 0.00

f ! dx
x(a + bcsch(c + d\/E))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/x/(a+b*xcsch(c+d*x~(1/2))),x)
[Out] int(1/x/(a+b*csch(c+d*x~(1/2))),x)

time = 0.00, size = 0, normalized size = 0.00
(d\/E +C) 1
2b f ¢ dx + 108
2xe2AVEH2) o peldVE+e) _ gy a

maxima [A]

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x/(a+b*csch(c+d*x~(1/2))),x, algorithm="maxima"
[Out] -2*xbxintegrate(e” (d*sqrt(x) + c)/(a"2*x*e” (2*d*sqrt(x) + 2%c) + 2xa*xbxx*e”(
dxsqrt(x) + c) - a"2x*x), x) + log(x)/a

time = 0.00, size = -1, normalized size = -0.04

fx(a b )dx

" k(e v)

mupad [A]

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(x*(a + b/sinh(c + d*x~(1/2)))),x)
[Out] int(1/(xx(a + b/sinh(c + d*x~(1/2)))), x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

1
fx(a+bcsch(c+d\/§)) .

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x/(at+bxcsch(c+d*x**(1/2))),x)

[Out] Integral(1l/(x*(a + b*csch(c + dxsqrt(x)))), x)
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a+besch(c+d+/x
345 | (2 ) iy
X
Optimal. Leaf size=26
bInt[CSCh (c : dﬁ),x] a
x X

[Out] -a/x+b*Unintegrable(csch(c+d*x~(1/2))/x72,%)

Rubi [A] time = 0.02, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

number of steps used = 0, number of rules used = 0, integrand size = 0, - — =
integrand size

0.000, Rules used = {}
dx

fa+bcsch(c+d\/§)

xz

Verification is Not applicable to the result.
[In] Int[(a + b*Cschlc + d*Sqrt[x]])/x"2,x]
[Out] -(a/x) + b*Defer[Int] [Csch[c + d*Sqrt[x]]/x"2, x]

Rubi steps

a+bcsch(c+d\/§)dx:f(a +bcsch(c+d\/§)]dx

f x2 x2 x2

dx

X x2

a bfcsch(c+d\/§)

Mathematica [A] time = 1.59, size = 0, normalized size = 0.00

dx

fa+bcsch(c+d\/§)

xz

Verification is Not applicable to the result.

[In] Integrate[(a + bxCsch[c + d*Sqrt[x]])/x"2,x]
[Out] Integrate[(a + b*Cschlc + d*Sqrt[x]])/x"2, x]

fricas [A] time = 0.43, size = 0, normalized size = 0.00

b csch (d\/E + c) +a

x? &

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))/x"2,x, algorithm="fricas")

[Out] integral((b*csch(d*sqrt(x) + c) + a)/x"2, x)

giac [A] time = 0.00, size = 0, normalized size = 0.00

dx

fbcsch(d\/E +c) +a

x2

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((atb*csch(c+d*x~(1/2)))/x"2,x, algorithm="giac")

[Out] integrate((b*csch(d*sqrt(x) + c) + a)/x"2, x)

maple [A] time = 0.01, size = 0, normalized size = 0.00

dx

fa+bcsch(c+d\/§)

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

[In] int((at+b*csch(c+d*xx~(1/2)))/x"2,%)

[Out] int((a+b*csch(c+d*x~(1/2)))/x"2,x%)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

1 1
b [ dx+b [ dr -2
a2eldVi+e) | y2 x2eldVE+e) _y2 X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))/x"2,x, algorithm="maxima"
[Out] bxintegrate(1/(x"2*e”(d*sqrt(x) + c) + x72), x) + bxintegrate(1/(x"2xe”(d*s
grt(x) + ¢c) - x72), x) - a/x

mupad [A] time = 0.00, size = -1, normalized size = -0.04

b
a+———-
f si h(c+d\/9_c) J

X
x2

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b/sinh(c + d*x~(1/2)))/x"2,x)
[Out] int((a + b/sinh(c + d*x~(1/2)))/x"2, x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

dx

fa+bcsch(c+d\/§)

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

[In] integrate((atb*csch(c+dxx*x(1/2)))/x**2,x)

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

3.46 : dx
f (a+bcsch(c+d\/§ ))2

Optimal. Leaf size=2663

result too large to display

[Out] -10080*b~2*polylog(7,-a*exp(c+d*x~(1/2))/(b-(a"2+b"2)"(1/2)))/a~2/(a"2+b"2)
/d~8-10080*b~2*polylog(7,-a*exp(c+d*x~(1/2))/(b+(a~2+b"2)~(1/2)))/a~2/(a"2+
b~2)/d~8+10080*b~3*polylog(8,-a*exp(c+d*x~(1/2))/(b-(a~2+b~2)~(1/2)))/a~2/(
a"2+b”2)7(3/2)/d"8-10080*b~3*polylog(8,-a*xexp(ctd*x~(1/2))/(b+(a"2+b"2) " (1/
2)))/a"2/(a"2+b"2)~(3/2) /d"8-20160*b*polylog(8,-axexp(c+d*x~(1/2))/(b-(a~2+
b~2)~(1/2)))/a~2/d78/(a"2+b~2) " (1/2)+20160*b*polylog(8,-a*exp (c+d*x~(1/2))/
(b+(a~2+b~2)"(1/2)))/a~2/d"8/ (a~2+b~2) " (1/2) -2¥b~2*x~ (7/2) *cosh (c+d*x~(1/2)
)/a/(a"2+b~2) /d/ (b+a*sinh (c+d*x~(1/2)))-5040%b~2*x*polylog(5,-a*xexp (c+d*x~ (
1/2))/(b-(a"2+b~2)"(1/2)))/a"2/(a"2+b"2) /d"6-1680*b~3*x~ (3/2) *polylog(5, -a*
exp(c+d*x~(1/2))/(b-(a~2+b"2)~(1/2)))/a~2/(a~2+b~2) " (3/2) /d"5-5040%b~2*x*po
lylog(5,-axexp(c+d*x~(1/2))/(b+(a~2+b"2)~(1/2)))/a~2/(a"2+b"2) /d"6+1680*b~3
*xx~(3/2) *polylog(5,-a*xexp(c+td*x~(1/2))/(b+(a"2+b~2)"(1/2)))/a~2/(a~2+b"2) ~(
3/2)/d~5+5040%b~3*x*polylog(6,-a*xexp(c+d*x~(1/2))/(b-(a"2+b"2)"(1/2)))/a~2/
(a™2+b72) " (3/2) /d~6-5040%b~3*x*polylog(6,-a*xexp(c+d*x~ (1/2))/(b+(a”2+b72) " (
1/2)))/a~2/(a~2+b"2) " (3/2) /d"6-4*b*xx~ (7/2) *1n(1+a*exp (c+d*x~ (1/2))/ (b-(a"2+
b~2)7(1/2)))/a~2/d/(a"2+b~2) ~(1/2) +4*b*x~(7/2) *1n(1+a*xexp (c+d*x~ (1/2)) / (b+(
a~2+b"2)"(1/2)))/a"2/d/(a"2+b~2) " (1/2) -28*b*x~3*polylog(2,-axexp (c+d*x~(1/2
))/(b-(a~2+b~2)"(1/2)))/a~2/d"2/(a"2+b~2) ~(1/2) +28*b*x~3*polylog(2,-a*exp(c
+d*x~(1/2))/(b+(a~2+b"2)"(1/2)))/a~2/d~2/(a"2+b"2) ~(1/2) +168*b*x~ (5/2) *poly
log(3,-axexp(c+td*x~(1/2))/(b-(a~2+b"2)~(1/2)))/a"2/d"3/(a"2+b"2) " (1/2)-168%
b*x~ (5/2)*polylog(3,-axexp(c+d*x~(1/2))/(b+(a”2+b"2)~(1/2)))/a"2/d"3/(a~2+b
~2)7(1/2)-840*b*x"2*polylog(4,-a*xexp (c+d*x~(1/2))/(b-(a"2+b~2)~(1/2)))/a~2/
d~4/(a"2+b~2) " (1/2) +840*b*x~2*polylog(4,-a*exp(c+d*x~(1/2))/(b+(a"2+b~2) (1
/2)))/a"2/d"4/(a~2+b~2) "~ (1/2)+3360*b*x~ (3/2) *polylog(5,-a*exp(c+d*x~(1/2))/
(b-(a"2+b"2)7(1/2)))/a"2/d"5/(a"2+b"2) " (1/2) -3360*b*x~ (3/2) *polylog (5, -a*ex
p(c+d*x~(1/2))/(b+(a™2+b"2)"(1/2)))/a~2/d"5/(a"2+b"2) " (1/2) -10080*b*x*polyl
og(6,-a*exp(c+d*x~(1/2))/(b-(a™2+b"2)~(1/2)))/a~2/d"6/(a"2+b~2) " (1/2)+10080
xb*xx*polylog(6,-a*exp(c+d*x~(1/2))/(b+(a”2+b~"2)"(1/2)))/a~2/d"6/(a~2+b"2) " (
1/2)+10080*b~2*polylog(6,-a*exp (c+d*x~(1/2))/(b-(a~2+b~2)~(1/2)))*x~(1/2)/a
~2/(a~2+b~2) /d~7+10080%b~2%polylog (6, ~a*exp (c+d*x~ (1/2))/ (b+(a~2+b~2) "~ (1/2)
))*x~(1/2)/a”2/(a"2+b~2) /d"7-10080*b"3*polylog(7,-a*exp (c+d*x~(1/2))/(b-(a”
2+b~2)~(1/2)))*x~(1/2) /a~2/(a"2+b~2) ~(3/2) /d"7+14%b~2xx~3*1n (1+a*exp (c+d*x~
(1/2))/(b-(a~2+b~2)~(1/2)))/a~2/(a"2+b"2) /d~2+2xb~3*x~ (7/2) *1n(1+a*xexp (c+d*
x7(1/2))/(b-(a~2+b~2)"(1/2)))/a"2/(a"2+b~2) " (3/2) /d+14xb~2xx"3x1n(1+a*xexp(c
+d*x~(1/2))/(b+(a”2+b"2)"(1/2)))/a"2/(a"2+b"2) /d"2-2*b"3*x~ (7/2) *1n (1+a*exp
(c+d*x~(1/2))/(b+(a™2+b~2)"(1/2)))/a"~2/(a"2+b~2) " (3/2) /d-2*¥b~2*x~ (7/2) /a~2/
(a”2+b~2) /d+10080*b~3*polylog(7,-a*xexp(c+d*x~(1/2))/(b+(a”2+b~2) " (1/2)) ) *x~
(1/2)/a"2/(a~2+b~2)~(3/2) /d"7+20160*b*polylog(7,-a*exp(c+d*x~(1/2))/(b-(a~2
+b72) " (1/2)))*x~(1/2)/a"2/d"7/(a~2+b~2) ~(1/2) -20160*b*polylog(7,-a*exp (c+d*
x7(1/2))/(b+(a™2+b72) " (1/2)))*x~(1/2) /a~2/d"7/(a"2+b"2) " (1/2) +84xb~2*x~ (5/2
)*polylog(2,-axexp(c+d*x~(1/2))/(b-(a"2+b~2)~(1/2)))/a~2/(a"2+b"2) /d~3+14%Db
~3*x73*polylog(2,-a*xexp(c+d*x~(1/2))/(b-(a~2+b~2)"(1/2)))/a~2/(a"2+b"2) " (3/
2)/d”2+84%b~2xx~ (5/2) *polylog(2,-axexp(c+d*x~(1/2))/(b+(a”2+b~"2)~(1/2)))/a~
2/(a"2+b~2)/d"3-14*b~3*x"3*polylog(2,-a*xexp (c+d*x~(1/2))/(b+(a~2+b~2)~(1/2)
))/a”2/(a”2+b72) " (3/2) /d"2-420%b~2*x"2*polylog(3,-a*xexp (c+d*x~(1/2))/(b-(a~
2+b72)7(1/2)))/a"2/(a"2+b~2) /d"4-84*b~3*x~ (5/2) *polylog(3,-a*exp (c+d*x~ (1/2
))/(b-(a~2+b72)~(1/2)))/a~2/(a"2+b~2) " (3/2) /d"3-420%b~2*x"2*polylog (3, -a*ex
p(c+d*x~(1/2)) /(b+(a~2+b~2)~(1/2)))/a"2/(a"2+b~2) /d"4+84xb~3xx~ (5/2) *polylo
g(3,-axexp(c+d*x~(1/2))/(b+(a"2+b"2)~(1/2)))/a~2/(a"2+b"2) ~(3/2) /d~3+1680*Db
~2xx7(3/2)*polylog(4,-a*xexp(c+d*x~(1/2))/(b-(a~2+b~2)~(1/2)))/a~2/(a"2+b"2)
/d"5+420xb~3*x"2*polylog(4,-a*xexp (c+d*x~(1/2))/(b-(a"2+b~2)"(1/2)))/a~2/(a"
2+b~2) " (3/2) /d"4+1680%b~2*x~ (3/2) *polylog (4, -a*xexp (c+d*x~(1/2))/(b+(a~2+b~2
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)~(1/2)))/a"2/(a"2+b"2) /d"5-420%b~3*x"2xpolylog (4, -a*exp(c+d*x~(1/2))/(b+(a
~2+b72)7(1/2)))/a"2/(a"2+b"2) " (3/2) /d"4+1/4*x"4/a"2

Rubi [A] time = 3.75, antiderivative size = 2663, normalized size of antiderivative
= 1.00, number of steps used = 61, number of rules used = 11, integrand size = 20,

number of rules _ ) 550, Rules used = {5437, 4191, 3324, 3322, 2264, 2190, 2531, 6609, 2282,

integrand size

6589, 5561}

result too large to display

Antiderivative was successfully verified.
[In] Int[x"3/(a + b*Csch[c + d*Sqrt[x]])~2,x]

[Out] (-2*%b"2*x~(7/2))/(a"2x(a”2 + b~2)*d) + x"4/(4*a"2) + (14*b~2*x"3xLogl[l + (a
*E~(c + d*Sqrt[x]))/(b - Sqrt[a™2 + b~2])])/(a"2*(a"2 + b~2)*d~2) + (2*b~3*
x~(7/2)*Log[1 + (a*E~(c + d*Sqrt[x]))/(b - Sqrt[a™2 + b"2])])/(a"2x(a"2 + b
"2)7(3/2)*d) - (4xb*x~(7/2)*Logl[l + (a*E~(c + d*Sqrt[x]))/(b - Sqrt[a”2 + b
~2]1)1)/(a"2*%Sqrt[a”2 + b72]*d) + (14%b~2xx"3*Log[l + (a*E~(c + d*Sqrt[x]))/
(b + Sqrtl[a”2 + b"2])])/(a"2*%(a"2 + b~2)*d"2) - (2xb~3*x~(7/2)*Log[1 + (axE
“(c + d*Sqrt[x]))/(b + Sqrt[a~2 + b~2])])/(a"2%x(a"2 + b~2)"(3/2)*d) + (4*bx*
x~(7/2)*Log[1 + (a*xE~(c + d*Sqrt[x]))/(b + Sqrt[a”2 + b~2])])/(a"2*Sqrt[a”2
+ b"2]*d) + (84xb~2*x~(5/2)*PolyLog[2, -((a*E~(c + d*Sqrt[x]))/(b - Sqrtl[a
"2 + b"2]))])/(a”2x(a”2 + b72)*d"3) + (14*b~3*x"3*PolylLog[2, -((a*E~(c + dx*
Sqrt[x1))/(b - Sqrtla”2 + b~2]))]1)/(a"2*(a”2 + b~2)7(3/2)*d"2) - (28*bxx"3*
PolyLogl[2, -((a*E~(c + d*Sqrt[x]))/(b - Sqrt[a”2 + b~2]))])/(a"2*Sqrt[a”2 +
b~2]*d"2) + (84*b~2xx~(5/2)*PolyLogl[2, -((a*E~(c + d*Sqrt[x]))/(b + Sqrtla
"2 + b"2]))1)/(a"2x(a”2 + b72)*d"3) - (14*%b~3*x"3*PolylLogl[2, -((a*E~(c + dx*
Sqrt[x]1))/(b + Sqrt[a™2 + b72]))]1)/(a"2*(a”2 + b~2)7(3/2)*d"2) + (28xbxx~3%
PolyLog[2, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a™2 + b~2]))])/(a"2*Sqrt[a~2 +
b~2]*d"2) - (420%b~2*x"2*PolyLog[3, -((a*E~(c + d*Sqrt[x]))/(b - Sqrtl[a~2
+ b72]))1)/(@"2%x(a"2 + b~2)*d"4) - (84*b~3*x~(5/2)*PolyLogl[3, -((a*E~(c + d
*xSqrt[x]))/(b - Sqrt[a”2 + b2]))])/(a"2x(a”2 + b~2)"(3/2)*d"3) + (168xb*x~
(5/2)*PolyLog[3, -((a*E~(c + d*Sqrt[x]))/(b - Sqrt[a”2 + b~2]))]1)/(a~2*Sqrt
[a”2 + b72]*%d"3) - (420%b~2xx"2*PolyLog[3, -((a*xE~(c + d*Sqrt[x]))/(b + Sqr
t[a™2 + b72]))]1)/(a"2x(a"2 + b"2)*d"4) + (84xb~3*x~(5/2)*PolyLog[3, -((a*E~
(c + dxSqrt[x]1))/(b + Sqrt[a”2 + b72]))]1)/(a"2x(a”2 + b~2)"(3/2)*d"3) - (16
8xb*x~ (5/2)*PolyLog[3, -((a*E~(c + d*Sqrt[x]))/(b + Sqrtl[a”2 + b~2]))])/(a”
2%Sqrt[a”2 + b72]*d"3) + (1680*b~2*x~ (3/2)*PolyLogl[4, -((a*E~(c + d*Sqrt[x]
))/(b - Sqrtla™2 + b72]))])/(a"2*x(a”2 + b"2)*d"5) + (420%b~3*x~2*PolyLogl[4,
-((a*E~(c + dxSqrt[x]))/(b - Sqrtl[a™2 + b72]))])/(a"2%x(a"2 + b~2)~(3/2)*d~
4) - (840%bxx~2*PolyLogl[4, -((a*xE~(c + d*Sqrt[x]))/(b - Sqrt[a™2 + b~2]))1)
/(a"2xSqrt[a”2 + b~2]*d"4) + (1680%b~2*x~(3/2)*PolyLogl[4, -((a*E~(c + d*Sqr
t[x]1))/ (b + Sqrtl[a™2 + b72]))]1)/(a™2%x(a”2 + b~2)*d"5) - (420%b~3*x"2xPolyLo
gl4, -((a*xE~(c + dxSqrt[x]))/(b + Sqrt[a~2 + b~"2]))])/(a"2x(a"2 + b~2)~(3/2
)*d~4) + (840*b*x~2xPolyLog[4, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a”2 + b~2]
))1)/(a”2xSqrt[a”2 + b~2]*d"4) - (5040%b~2*x*PolyLog[5, -((a*E~(c + dxSqrtl[
x]1))/(b - Sqrt[a”2 + b~2]))])/(a"2*(a"2 + b~2)*d"6) - (1680*b~3*x~(3/2)*Pol
yLog[5, -((axE~(c + d*Sqrt[x]))/(b - Sgrtl[a”2 + b~2]))]1)/(a"2*(a"2 + b~2)"(
3/2)*d"5) + (3360*b*x~(3/2)*PolyLog[5, -((a*E~(c + d*Sqrt[x]))/(b - Sqrtl[a”
2 + b72]))])/(a"2xSqrt[a”2 + b~2]*d"5) - (5040%b~2xx*PolyLog[5, -((a*xE~(c +
d*Sqrt[x]1))/(b + Sqrt[a™2 + b72]))]1)/(a"2*(a"2 + b~2)*d"6) + (1680xb~3xx"(
3/2)*PolyLog[5, -((a*xE~(c + d*Sqrt[x]))/(b + Sqrt[a”2 + b~2]))])/(a~2*(a"2
+ b72)7(3/2)*d"5) - (3360*b*x~(3/2)*PolyLog[5, -((a*E~(c + d*Sqrt[x]))/(b +
Sqrt[a™2 + b~2]))]1)/(a"2*Sqrt[a”2 + b~2]*d"5) + (10080%b~2*Sqrt [x]*PolyLog
[6, -((a*xE~(c + dxSqrt[x]))/(b - Sqrt[a”2 + b"2]))])/(a"2x(a"2 + b~2)*d"7)
+ (5040%b~3*x*PolyLog[6, -((a*E~(c + d*Sqrt[x]))/(b - Sqrtl[a~2 + b~2]1))1)/(
a"2x(a”2 + b72)7(3/2)*d"6) - (10080*b*x*PolyLogl[6, -((a*E~(c + d*Sqrt[x]))/
(b - Sqrt[a”2 + b~2]))])/(a"2+Sqrt[a”2 + b~2]*d"6) + (10080%b~2xSqrt [x]*Pol
yLogl[6, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a”2 + b"2]))]1)/(a"2*(a”2 + b~2)*d
~7) - (5040%b~3*x*PolyLog[6, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a”2 + b~2]))
1)/(@ 2x(a”2 + b72)7(3/2)*d"6) + (10080*b*x*PolyLogl[6, -((a*E~(c + d*Sqrt([x
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1))/(b + Sqrt[a™2 + b72]1))]1)/(a~2%Sqrt[a~2 + b~2]*d"6) - (10080*b~2*PolyLog
[7, -((a*E~(c + d*Sqrt[x]))/(b - Sqrt[a™2 + b™2]))1)/(a"2%(a”2 + b~2)*d"8)
- (10080xb~3*Sqrt [x]*PolyLog[7, -((a*E~(c + d*Sqrt[x]))/(b - Sqrt[a™2 + b~2
1)1/ (@™2+(a™2 + b2)7(3/2)*d~7) + (20160%bxSqrt [x]*PolyLogl7, -((a*E~(c +
dxSqrt[x]))/(b - Sqrt[a™2 + b72]))])/(a"2*Sqrt[a”2 + b~2]*d"7) - (10080*b™
2%PolyLog[7, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a™2 + b~2]1))]1)/(a"2*(a"2 + b
~2)*d~8) + (10080*b~3*Sqrt [x]*PolyLogl7, -((a*E~(c + d*Sqrt[x]))/(b + Sqrtl[
a”2 + b™21))1)/(a"2%(a”2 + b~2)"(3/2)*d"7) - (20160%b*Sqrt [x]*PolyLogl7, -(
(a*E~(c + d*Sqrt[x]))/(b + Sqrtl[a”2 + b72]))]1)/(a"2xSqrt[a”2 + b~2]1*d~7) +
(10080*b~3*PolyLog[8, -((a*E~(c + d*Sqrt[x]))/(b - Sqrtl[a”2 + b~2]))])/(a"2
*x(a”2 + b72)7(3/2)*d"8) - (20160*b*PolyLogl8, -((a*E~(c + d*Sqrt[x]))/(b -
Sqrt[a~2 + b~2]1))])/(a"2%Sqrt[a”2 + b 2]*d~8) - (10080%b~3*PolyLog[8, -((a*
E™(c + dxSqrt[x]))/(b + Sqrt[a™2 + b~2]))])/(a"2%(a”2 + b72)7(3/2)*d"8) + (
20160*b*PolyLog[8, -((a*xE~(c + d*Sqrt[x]))/(b + Sqrtl[a”2 + b~2]))]1)/(a~2*Sq
rt[a”2 + b~2]1%d"8) - (2%b~2xx~(7/2)*Cosh[c + d*Sqrt[x]])/(a*x(a”2 + b~2)*d*(
b + a*Sinh[c + d*Sqrt[x]]))

Rule 2190

Int [(CCF_)~((g_.)*((e_.) + (£_)*(x_))))"(n_.)*((c_.) + (d_.)*(x_))"(m_.))/
(@) + (b_)*x((F_)~((g_.)*((e_.) + (f_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*Log[l + (bx(F~(gx(e + f*x)))"n)/al)/(bxfxg*n*Logl[F]), x] - Di
st [(d*m) / (bxfxg*n*Log[F]), Int[(c + d*x)~(m - 1)*Logl[l + (b*x(F~(g*(e + f*x)
))"n)/al, x1, x] /; FreeQ[{F, a, b, ¢, d, e, f, g, n}, x] && IGtQ[m, O]

Rule 2264

Int[((F)~(u)*((f_.) + (g_)*(x_))"(m_.))/((a_.) + (b_.)*x(F_)"(u_) + (c_.)
x(F_)~(v_)), x_Symbol] :> With[{q = Rt[b~2 - 4xa*xc, 2]}, Dist[(2*c)/q, Int[
((f + gxx)"m*F u) /(b - q + 2xc*F~u), x], x] - Dist[(2xc)/q, Int[((f + g*x)~

m¥F~u) /(b + q + 2*cxF~u), x], x]] /; FreeQ[{F, a, b, ¢, f, g}, x] & EqQ[v,
2*xu] && LinearQ[u, x] && NeQ[b~2 - 4xaxc, 0] && IGtQ[m, O]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]/x, x], x, v]l, x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)[v_]l /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

Int[Log[l + (e_.)*((F_)"((c_.)*((a_.) + (b_.)*(x_))))"(n_)1*x((f_.) + (g_.)
x(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) “m*PolyLog[2, -(ex(F~(cx(a + bxx
)))"n)1)/(bxcxn*Log[F]), x] + Dist[(g*m)/(bxc*n*Log[F]), Int[(f + g*x)~(m -
1)*PolyLog[2, -(ex(F~(cx(a + b*x)))"n)], x], x] /; FreeQ[{F, a, b, c, e, £
, g, n}y, x] && GtQ[m, 0]

Rule 3322

Int[((c_.) + (d_D)*(x_))"(m_.)/((a_) + (b_.)*sin[(e_.) + (Complex[0, fz ])*
(f_)*(x_)]1), x_Symbol] :> Dist[2, Int[((c + d*x) m*E~(-(I*xe) + f*xfz*x))/(-
(Ixb) + 2*a*E~(-(Ixe) + fxfzxx) + I*b*E~(2x(-(Ixe) + fxfz*x))), x], x] /; F
reeQ[{a, b, ¢, d, e, £, fz}, x] && NeQ[a"2 - b~2, 0] && IGtQ[m, O]

Rule 3324

Int[((c_.) + (d_D*(x_))"(m_.)/((a_) + (b_.)*sinl(e_.) + (f_.)*(x_)1)"2, x_
Symbol] :> Simp[(b*(c + dxx) m*xCos[e + fxx])/(fx(a”2 - b™2)*(a + b*Sin[e +
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fxx])), x] + (Dist[a/(a"2 - b™2), Int[(c + d*x)"m/(a + b*Sin[e + f*x]), x],
x] - Dist[(b*d*m)/(f*(a”2 - 72)), Int[((c + d*x)"(m - 1)*Cos[e + f*x])/(a
+ bxSinf[e + f*x]), x], x]) /; FreeQ[{a, b, c, 4, e, f}, x] && NeQ[a"2 - b~
2, 0] && IGtQ[m, O]

Rule 4191

Int[(cscl(e_.) + (£_)*(x )I*(b_.) + (a))"(m_.)*((c_.) + (d_.)*(x_))"(m_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, 1/(Sin[e + f*x]™n/(b + axSi
nle + f*x])°n), x], x] /; FreeQl{a, b, ¢, d, e, f}, x] && ILtQ[n, 0] && IGt
Qlm, O]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_.)*(x_)"(n_)]*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + bxCschlc + d*x])
“p, x1, x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[pl]

Rule 5561

Int[(Coshl(c_.) + (d_.)*(x_)1*((e_.) + (£_)*(x_))"(m_.))/((a_) + (b_.)*Sin
hi(c_.) + (d_.)*(x_)]1), x_Symbol] :> -Simp[(e + f*x)~(m + 1)/(bxf*(m + 1)),
x] + (Int[((e + £*x)"m*¥E~(c + d*x))/(a - Rt[a"2 + b~2, 2] + b*E~(c + d*x))
, x] + Int[((e + f*x)"m*E~(c + d*x))/(a + Rt[a™2 + b2, 2] + b*¥E~(c + d*x))
, x]) /; FreeQ[{a, b, c, d, e, f}, x] && IGtQ[m, 0] && NeQ[a"2 + b~2, 0]

Rule 6589

Int [PolyLogn_, (c_.)*((a_.) + (b_.)*x(x_))"(p_.01/C(d_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, c*(a + b*x) pl/(exp), x] /; FreeQ[{a, b, c, d
, e, n, p}, x] && EqQ[bxd, axe]

Rule 6609

Int[(Ce_.) + (£_.)*(x_)) " (m_.)*PolyLogln_, (d_.)*((F_)~((c_.)*((a_.) + (b_.
)*(x_))))"(p_.)], x_Symbol] :> Simp[((e + f*x) m*PolyLog[n + 1, d*(F~(c*(a
+ b*x))) "pl)/ (b*cxp*Log[F1), x] - Dist[(f*m)/(bxc*p*Log[F]), Int[(e + f*x)~
(m - 1)*PolyLogln + 1, dx(F~(cx(a + b*x)))"pl, x]1, x] /; FreeQ[{F, a, b, c,
d, e, f, n, p}, x] && GtQ[m, O]
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A 14b°x 10g(1+b_m)+2bx 1og(1+b_m
a2 (a? + b2) d2 2 (2 4 12\
a? (a2 +12)" d
c+d+/x ct+d \x
2.3 ae 3..7/2 ac
A 14b°x log(1+b_m)+2bx log(1+b_m
a2 <a2 + bz) d? 2 (2 4 12\
a (a +b) d
2.3 aecHAVx 3,72 aetHdVx
. 14bx log(1+—b_m) 2b°x"*log 1+—b—\/m
a? (a2 + bz) d? i 2 (24 12\
a (a +b) d
c+d/x c+d \x
2.3 ae 3..7/2 ae
. 14b%x log(1+b_m) 2b°x 1og(1+b_m
a2 (a? + b2) d2 i 2 (2 4 12\
a (a +b) d
c+d+/x c+d+x
14023 oo |1 4+ 220 ) 01372100 1 4 2
o Og(H_m +bx =]
a? (a2 + bz)dz 2 (2 4 12\
a (a +b) d
2.3 aecHAVx 3,72 aeC AV
4 14bxlog(1+b_m)+2bx log 1+—b—\/m
a? (a2 + bz) d? 2 (24 12\
a (a +b) d
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Mathematica [A] time = 21.08, size = 2923, normalized size = 1.10

Result too large to show

Warning: Unable to verify antiderivative.

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

[Out] (x74#Cschl[c + d*Sqrt[x]]~2*(b + a*Sinh[c + d*Sqrt[x]])~2)/(4*a"2x(a + bxCsc
hlc + d*Sqrt[x]]1)~2) - (2xb*E~c*Cschlc + d*Sqrt[x]] 2*x(2xb*xE~cxx~(7/2) - ((
-1 + E7(2%c) ) *(7*b*d~6xSqrt[(a”2 + b~2)*E~(2%c)]*x"3xLog[1l + (a*E~(2*c + dx
Sqrt[x]))/(b*E"c - Sqrt[(a™2 + b~2)*E~(2xc)])] - 2xa~2*xd~7*E~c*x~(7/2)*Logl
1 + (a*E~(2xc + d*Sqrt[x]))/(b*E"c - Sqrt[(a”2 + b"2)*E~(2%c)])] - b~2%d"7*
E~c*x~(7/2)*Log[1 + (a*xE~(2%c + d*Sqrt[x]))/(b*E"c - Sqrt[(a”2 + b~2)*E~ (2%
c)])] + Txb*d"6xSqrt[(a”2 + b~2)*E~(2*c)]*x"3*Log[1l + (a*xE~(2*c + d*xSqrt[x]
))/(b*E"c + Sqrtl[(a”2 + b™2)*E~(2*c)])] + 2*a~2xd"7+E~c*x”(7/2)*Log[1l + (ax
E~(2xc + d*Sqrt[x]))/(b*xE~c + Sqrt[(a™2 + b~2)*E~(2*c)])] + b™2xd~7+E~c*x™(
7/2)*Log[1 + (axE~(2xc + d*Sqrt[x]))/(b*E"c + Sqrt[(a”2 + b~2)*E~(2xc)])] -
7xd"5*x (—6*xb*Sqrt[(a™2 + bT2)*E~(2%c)] + 2*a~2*xd*E~c*xSqrt[x] + b 2*d*E~c*Sq
rt[x])*x~(5/2)*PolyLog[2, -((a*E~(2*c + dxSqrt[x]))/(b*E"c - Sqrt[(a”2 + b~
2)*¥E7(2xc)]))] + 7*xd"5*x(6*%bxSqrt[(a”™2 + b"2)*E~(2%c)] + 2xa~2*xd*E~cxSqrt [x]
+ b7 2xd*E~c*Sqrt [x])*x~(5/2) *PolyLog[2, -((a*E~(2*c + d*Sqrt[x]))/(b*E"c +
Sqrt[(a”2 + b™2)*E~(2*c)]))] - 210*b*d~4xSqrt[(a”2 + b~2)*E~(2*c)]*x"2xPol
yLogl[3, -((axE~(2xc + d*Sqrt[x]))/(b*E"c - Sqrt[(a”2 + b72)*E~(2%c)]))] + 8
4xa”2xd"5*E~c*x” (5/2)*PolyLog[3, -((a*E~(2xc + dxSqrt[x]))/(b*E"c - Sqrtl[(a
T2 + bT2)*¥ET(2%c)]))] + 424b72xd"5*E"c*x~(5/2) *PolyLog[3, -((a*E~(2xc + dxS
qrt[x]))/(b*E"c - Sqrt[(a”2 + b"2)*E~(2%c)]))] - 210%b*d~4*Sqrt[(a”2 + b~2)
*E~ (2xc) ] *x"2*PolyLog[3, -((a*E~(2%c + d*Sqrt[x]))/(b*E"c + Sqrt[(a”2 + b™2
Y¥E~(2%c)]1))] - 84*a~2*xd"5*E”c*x” (5/2)*PolyLog[3, -((a*E™(2xc + dxSqrt[x]))
/(b*xE~c + Sqrt[(a”2 + b~2)*E~(2*%c)]))] - 42%b~2xd"5*E~c*x~(5/2)*PolyLogl[3,
-((a*E~(2%c + d*Sqrt[x]))/(b*E~c + Sqrt[(a™2 + b"2)*E~(2%c)]))] + 840%b*d~3
*xSqrt[(a”2 + b~2)*E~(2xc)]1*x~(3/2)*PolyLog[4, -((a*xE~(2xc + d*Sqrt[x]))/(b*
E7c - Sqrtl[(a™2 + b™2)*E~(2%c)]))] - 420%a~2xd"4*E~cxx"2xPolyLog[4, -((axE~
(2%c + d*Sqrt[x]))/(b*E"c - Sqrt[(a”2 + b~2)*E~(2*c)]))] - 210%xb~2*d"4*E~c*
x"2*%PolyLog[4, -((a*xE~(2%c + d*Sqrt[x]))/(b*E"c - Sqrt[(a”2 + b~2)*E~(2xc)]
))] + 840%b*d~3*Sqrt[(a”2 + b~2)*E~(2*xc)]1*x~(3/2)*PolyLog[4, -((a*E~(2*xc +
dxSqrt [x]))/(b*E"c + Sqrt[(a™2 + b~2)*E~(2%c)]))] + 420*a~2*d"4*E~cxx~2*Pol
yLog[4, -((a*E~(2*c + dxSqrt([x]))/(b*E~c + Sqrt[(a”2 + b"2)*E~(2*c)]))] + 2
10*%b72*%d"4*E"c*x"2*PolyLog[4, -((a*E™~(2*c + d*Sqrt[x]))/(b*E~c + Sqrt[(a~2
+ b"2)*E7(2%c)]))] - 2520%b*xd~2xSqrt[(a”2 + b72)*E~(2*c)]*x*PolyLog[5, -((a
*E~(2*%c + d*Sqrt[x]))/(b*E"c - Sqrt[(a™2 + b"2)*E~(2*c)]))] + 1680%a~2xd~3%
E~c*x~(3/2)*PolyLog[5, -((a*E~(2*c + dxSqrt[x]))/(b*E"c - Sqrt[(a”2 + b~2)*
E~(2%c)]))] + 840%b~2xd"3*E~c*x” (3/2)*PolyLog[5, -((a*xE~(2xc + d*Sqrt[x]))/
(bxE~c - Sqrt[(a”™2 + b™2)*E~(2%c)]))] - 2520%b*d~2*Sqrt[(a”™2 + b72)*E”(2%c)
1*x*PolyLog[5, -((a*E~(2xc + d*Sqrt[x]))/(b*E"c + Sqrt[(a”2 + b~2)*E~(2*c)]
))] - 1680%a~2*d"3*E~c*x~ (3/2)*PolyLog[5, -((a*xE~(2*c + d*Sqrt[x]))/(b*E"c
+ Sqrt[(a”2 + b™2)*E~(2%c)]))] - 840*b~2%d"3*E~c*x~(3/2)*PolyLog[5, -((a*E~
(2xc + d*Sqrt[x]))/(b*E"c + Sqrt[(a™2 + b~2)*E~(2xc)]))] + 5040*b*d*Sqrt[(a
"2 + b72)*E"(2*c)]*Sqrt [x]*PolyLog[6, -((a*E~(2%c + d*Sqrt[x]))/(b*E"c - Sq
rt[(a”2 + b72)*E~(2%c)]))] - 5040*a~2*d"2*xE~c*x*PolyLog[6, —-((a*E~(2xc + d*
Sqrt[x]))/(b*E~c - Sqrt[(a”™2 + b™2)*E~(2%c)]))] - 2520%b~2xd~2*E~c*x*PolyLo
gl6, -((a*xE~(2%c + d*Sqrt[x]))/(b*E"c - Sqrt[(a”2 + b"2)*E~(2xc)]))] + 5040
*xbxd*Sqrt [(a”2 + b72)*E~ (2*c)]*Sqrt [x]*PolyLog[6, -((a*xE~(2%c + d*Sqrt[x]))
/(b*xE"c + Sqrt[(a™2 + b~2)*E~(2%c)]))] + 5040*a~2*d"2*E~c*x*PolyLog[6, -((a
*E~(2xc + d*Sqrt[x]))/(b*E"c + Sqrt[(a™2 + b 2)*E~(2xc)]))] + 2520%b~2xd"2%
E~c*x*PolyLog[6, -((a*xE~(2*%c + d*xSqrt[x]))/(b*E~c + Sqrt[(a”2 + b72)*E~(2*c
)1))]1 - 5040*b*Sqrt[(a~2 + b~2)*E~(2xc)]*PolyLog[7, -((a*xE~(2*c + d*Sqrt[x]
))/(b*E~c - Sqrt[(a”2 + b72)*E~(2*c)]))] + 10080*a~2*xd*xE~c*Sqrt [x]*PolyLogl
7, —((a*xE~(2*c + d*Sqrt[x]))/(b*E"c - Sqrt[(a”2 + b~2)*E~(2*c)]))] + 5040%b
“2xd*E~cx3qrt [x] *PolyLog[7, -((a*E~(2%c + d*Sqrt[x]))/(b*E"c - Sqrt[(a”2 +
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b~2)*E~(2*%c)]))] - 5040*bxSqrt[(a”™2 + b~2)*E~(2%c)]*PolyLogl7, -((a*E~(2*c

+ dxSqrt[x]))/(b*E~c + Sqrt[(a”2 + b™2)*E~(2*c)]))] - 10080*a~2*xd*E~c*Sqrt [
x]*PolyLog[7, -((a*xE~(2%c + d*xSqrt[x]))/(b*E~c + Sqrt[(a”2 + b72)*E~(2*c)])
)] - 5040*b~2*xd*E~c*Sqrt [x] *PolyLog[7, -((a*xE~(2%c + d*Sqrt([x]))/(b*E"c + S
grt[(a”™2 + b™2)*E~(2%c)]))] - 10080*a~2*E~c*PolyLog[8, -((a*E~(2xc + d*Sqrt
[x1))/(b*E"c - Sqrt[(a”2 + b 2)*E~(2xc)]))] - 5040%b~2xE~c*PolyLog[8, -((a*
E~(2xc + d*Sqrt[x]))/(b*E"c - Sqrt[(a™2 + b~2)*E~(2*c)]))] + 10080*a~2+E~c*
PolyLog[8, -((a*E~(2*c + d*Sqrt[x]))/(b*E"c + Sqrt[(a”™2 + b~2)*E~(2xc)]1))]

+ 5040%b~2xE~c*PolyLog[8, -((a*xE~(2*c + d*Sqrt[x]))/(b*xE"c + Sqrt[(a”2 + b~
2)*E7(2%c)]1))]1))/(d"7T*E"c*Sqrt[(a”™2 + b~2)*E~(2%c)]))*(b + a*Sinh[c + d*Sqr
t[x]1)72)/(a"2%(a"2 + b~2)*d*(-1 + E~(2%c))*(a + bxCsch[c + d*Sqrt[x]])"2)

+ (Csch[c/2]*Csch[c + d*Sqrt[x]]1~2*Sech[c/2]1*(b + a*Sinh[c + d*Sqrt[x]])*(b
“3xx7(7/2)*Cosh[c] + axb™2*x~(7/2)*Sinh[d*Sqrt[x]]))/(a"2x(a"2 + b~2)*d*(a

+ b*Csch[c + d*Sqrt[x]])~2)

fricas [F] time = 0.44, size = 0, normalized size = 0.00

X3

b? csch (d\/} + c)2 + 2ab csch (d\/E + c) r a2

integral X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3/(atb*csch(c+d*x~(1/2)))"2,x, algorithm="fricas")

[Out] integral(x~3/(b~2*csch(d*sqrt(x) + c)~2 + 2*a*bkxcsch(d*sqrt(x) + c) + a~2),
x)

giac [F(-2)] time = 0.00, size = 0, normalized size = 0.00

Exception raised: TypeError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3/(atb*csch(c+d*x~(1/2)))"2,x, algorithm="giac")

[Out] Exception raised: TypeError >> An error occurred running a Giac command:INP
UT:sage2:=int(sage0,x) : ;OUTPUT:Evaluation time: 0.59Not invertible Error: B
ad Argument Value

maple [F] time = 1.22, size = 0, normalized size = 0.00
3

a 5 dx
f(a+bcsch(c+d\/§))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~3/(at+b*csch(c+d*x~(1/2)))"2,x%)
[Out] int(x~3/(at+b*csch(c+d*x~(1/2)))"2,x)

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

7 7
16 ab?x2z — (a3de(2 ) + ab?de? C))x‘*e(z”lﬁ) + (a3d + abzd)x4 -2 (8 b3x2ef + (azbdec + b3dec)x4)e(dﬁ)

4 (5 + 22 - (a5e) + 2b201e2)eP ) — 2 (e + a2dec)el ) / a°d +

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3/(atb*csch(c+d*x~(1/2)))"2,x, algorithm="maxima")
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[Out] 1/4*(16*axb~2*x~(7/2) - (a~3xd*e” (2xc) + axb~2*xdxe” (2*c))*x"4xe” (2*dxsqrt(x
)) + (a73xd + axb”2xd)*x"4 - 2% (8*b”3*x~(7/2)*e"c + (a"2xb*d*e"c + b~ 3*d*xe”
c)*x"4)*e” (d*sqrt(x)))/(a”b*d + a~3*b72xd - (a~b*d*e~(2%c) + a~3*b~2xd*e” (2
xc))*xe” (2+d*xsqrt(x)) - 2*x(a"4xbkxdxe”c + a~2xb~3*xd*e”c)*e”(d*sqrt(x))) - int
egrate (2 (7*xaxb~2xx~(5/2) - (7*b~3*x~(5/2)*e”"c + (2*a~2*bxd*e”c + b~ 3*d*e”c
)*x73)*xe” (d*sqrt(x)))/(a”bxd + a~3*b~2*xd - (a~b*xdxe”(2*c) + a~3*xb~2*dxe” (2%
c))*e” (2*xd*xsqrt(x)) - 2*(a~4*b*xdxe”c + a~2*xb~3xd*e”c)*e” (d*sqrt(x))), x)

mupad [F] time = 0.00, size = -1, normalized size = -0.00

f a dx

) 2
(a * sinh(c+d \/J_C))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~3/(a + b/sinh(c + d*x~(1/2)))"2,x)
[Out] int(x~3/(a + b/sinh(c + d*x~(1/2)))"2, x)

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

3

a 5 dx
f(a+bcsch(c+d\/§))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**3/(a+bxcsch(ct+d*x**(1/2)))**2,x)

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

3.47 : dx
f (a+bcsch(c+d\/§ ))2

Optimal. Leaf size=1983

result too large to display

[Out] -240%b~2*polylog(5,-a*exp(c+d*x~(1/2))/(b-(a~2+b~2)"(1/2)))/a~2/(a"2+b"2)/d
~6-240*b~2*polylog(5,-a*xexp (c+d*x~(1/2))/(b+(a"2+b~2)~(1/2)))/a~2/(a"2+b"2)
/d~6+240%b~3*polylog(6,-a*xexp (c+d*x~(1/2))/(b-(a"2+b"2)~(1/2)))/a~2/(a"~2+b"
2)~(3/2)/d"6-240%b"3*polylog(6,-a*exp(c+d*x~(1/2))/(b+(a~2+b~2)~(1/2)))/a"2
/(a"2+b~2)7(3/2)/d~6-2xb~2*x~ (5/2) *cosh (c+d*x~ (1/2)) /a/(a"2+b"2) /d/ (b+a*sin
h(c+d*x~(1/2)))-4xb*xx~ (5/2) *1n(1+a*xexp (c+d*x~(1/2))/(b-(a~2+b~2)~(1/2)))/a”
2/d/(a"2+b~2) " (1/2) +4xb*xx~ (5/2) *1n(1+a*xexp (c+d*x~(1/2) )/ (b+(a~2+b~2)~(1/2))
)/a~2/d/(a"2+b"2) " (1/2) -20*b*x~2*polylog(2,-axexp (c+d*x~ (1/2))/(b-(a~2+b"2)
~(1/2)))/a"2/d"2/(a"2+b~2) ~(1/2) +20*b*x~2*polylog (2, -a*xexp (c+d*x~(1/2) )/ (b+
(a=2+b~2)~(1/2)))/a~2/d"2/(a"2+b~2) " (1/2) +80*b*x~ (3/2) *polylog(3,-a*exp(c+d
*x~(1/2))/(b-(a"2+b"2)~(1/2)))/a"2/d"3/ (a"2+b~2) " (1/2) -80*b*x~ (3/2) *polylog
(3,-axexp(c+d*x~(1/2))/(b+(a"2+b"2)~(1/2)))/a~2/d"3/(a"2+b"2) ~(1/2) -240xbxx
*polylog(4,-a*exp(c+d*x~(1/2))/(b-(a"2+b"2)"(1/2)))/a"2/d"4/(a"2+b"2) " (1/2)
+240*b*x*polylog(4,-axexp(c+d*x~(1/2))/(b+(a~2+b"2)~(1/2)))/a~2/d"4/(a~2+b~
2)~(1/2)+240%b~2*polylog(4,-a*xexp (c+d*x~(1/2))/(b-(a"2+b~2)~(1/2)))*x~(1/2)
/a~2/(a"2+b~2) /d"5+240*b~2*polylog(4,-a*exp(c+d*x~(1/2))/(b+(a”2+b~2)~(1/2)
))*x~(1/2)/a~2/(a"2+b"2) /d"5-240%b"3*polylog (5, —a*exp(c+d*x~(1/2))/(b-(a~2+
b~2)7(1/2)))*x~(1/2)/a"2/(a"2+b~2) " (3/2) /d"5+240%b~3*polylog (5, —a*xexp (c+d*x
~(1/2))/ (b+(a™2+b~2) " (1/2)))*x~(1/2) /a~2/(a"2+b"2) ~(3/2) /d"5+480*b*polylog(
5,-axexp (c+d*x~(1/2))/(b-(a"2+b72) " (1/2)))*x~(1/2) /a”2/d"5/(a"2+b"2) " (1/2) -
480*b*polylog(5,-axexp(c+d*x~(1/2))/(b+(a~2+b"2)~(1/2)))*x~(1/2)/a~2/d"5/(a
“2+b72) 7 (1/2) +10%b™2xx " 2% 1n (1+a*xexp (c+d*x~ (1/2) )/ (b-(a"2+b~2) " (1/2))) /a~2/(
a~2+b~2) /d"2+2%b"3*x~ (5/2) *1n(1+a*xexp (c+d*x~(1/2)) / (b-(a~2+b"2)~(1/2)))/a"2
/(a”2+b72) 7 (3/2) /d+10%b~2*x"2+1n (1+a*exp (c+d*x~ (1/2) )/ (b+(a"2+b"2) " (1/2)))/
a~2/(a"2+b"2) /d"2-2%b"3*x~ (5/2) *1n(1+a*xexp (c+d*x~ (1/2) )/ (b+(a"2+b~2) " (1/2))
)/a~2/(a"2+b~2) " (3/2) /d+40xb~2*x"~ (3/2) *polylog(2,-a*xexp (c+d*x~(1/2))/(b-(a”~
2+b~2)7(1/2)))/a~2/(a"2+b~2) /d"3+10*b~3*x~2*polylog(2,-a*xexp(c+d*x~(1/2))/(
b-(a"2+b~2)~(1/2)))/a~2/(a"2+b~2)~(3/2) /d"2+40*b~2*x~ (3/2) *polylog(2, -a*exp
(c+d*x~(1/2))/(b+(a~2+b~2)~(1/2)))/a"2/(a"2+b"2) /d"3-10%b~3*x"2*polylog(2, -
axexp(ctd*x~(1/2))/(b+(a"2+b"2)"(1/2)))/a~2/(a"2+b~2) ~(3/2) /d"2-120*b~2*x*p
olylog(3,-a*xexp(c+d*x~(1/2))/(b-(a"2+b~2)"(1/2)))/a~2/(a"2+b~2) /d~4-40*b~3%
x~(3/2)*polylog(3,-a*xexp(ctd*x~(1/2))/(b-(a~2+b~2)~(1/2)))/a~2/(a"2+b"2) " (3
/2)/d~3-120%b~2*x*polylog(3,-a*exp (c+d*x~(1/2))/(b+(a"2+b"2)"(1/2)))/a"2/(a
“2+b72) /d"4+40*b"3*x” (3/2) *polylog (3, -a*xexp (c+d*x~(1/2))/(b+(a~2+b"2) ~(1/2)
))/a”2/(a”2+b”"2) " (3/2) /d"3+120*%b~3*x*polylog (4, -a*xexp(c+d*x~(1/2))/(b-(a~2+
b~2)~(1/2)))/a~2/(a"2+b~2)~(3/2) /d"4-120%b" 3*x*polylog(4,-a*xexp(c+d*x~(1/2)
)/ (b+(a™2+b72) " (1/2)))/a"2/(a"2+b”~2) " (3/2) /d~4-2%b"2*x~(5/2) /a~2/(a"2+b"2)/
d-480*b*polylog(6,-a*exp(c+d*x~(1/2))/(b-(a"2+b~2)~(1/2)))/a~2/d"6/(a"2+b"2
)~ (1/2)+480%*b*polylog(6,-a*xexp(c+d*x~(1/2))/(b+(a"2+b"2)"(1/2)))/a"2/d"6/(a
“2+b72) 7 (1/2)+1/3*%x~3/a"2

Rubi [A] time = 2.92, antiderivative size = 1983, normalized size of antiderivative
= 1.00, number of steps used = 49, number of rules used = 11, integrand size = 20,

number of rules _ ) 550, Rules used = {5437, 4191, 3324, 3322, 2264, 2190, 2531, 6609, 2282,

integrand size

6589, 5561}

result too large to display
Antiderivative was successfully verified.
[In] Int([x"2/(a + b*Csch[c + d*Sqrt[x]])~2,x]

[Out] (-2*%b"2*x7(5/2))/(a"2x(a”2 + b"2)*d) + x73/(3*a"2) + (10*b~2*x"2xLogl[1l + (a
*E~(c + d*Sqrt[x]))/(b - Sqrt[a”2 + b72])])/(a"2*(a"2 + b~2)*xd"2) + (2xb~3x%
x~(5/2)*Log[1 + (a*xE~(c + d*Sqrt[x]))/(b - Sqrt[a”2 + b~2])])/(a"2*(a"2 + b
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~2)7(3/2)*d) - (4xb*xx~(5/2)*Logl[l + (a*E~(c + dxSqrt[x]))/(b - Sqrt[a™2 + b
~21)1)/(a~2*Sqrt[a”2 + b~2]xd) + (10*b~2*xx"2xLogl[l + (a*E~(c + d*Sqrt([x]))/
(b + Sqgrt[a”2 + b™2])])/(a"2*(a"2 + b~2)*d"2) - (2*b~3*x~(5/2)*Log[1l + (a*E
“(c + dxSqrt[x]))/(b + Sqrtla™2 + b~2])])/(a"2%(a”2 + b~2)7(3/2)*d) + (4*bx
x~(6/2)*Log[1 + (a*xE~(c + d*Sqrt[x]))/(b + Sqrt[a”2 + b~2])])/(a~2*Sqrt[a~2
+ b~2]*d) + (40%b~2*x~(3/2)*PolyLog[2, -((a*E~(c + d*Sqrt[x]))/(b - Sqrtla
"2 + b"2]))])/(a”2*x(a”2 + b~2)*d"3) + (10*b~3*x~2%PolylLog[2, -((a*E~(c + dx*
Sqrt[x1))/(b - Sgrtl[a”2 + b~2]))]1)/(a"2*(a"2 + b~2)7(3/2)*d"2) - (20%b*x~2x
PolyLog[2, -((a*E~(c + d*Sqrt[x]))/(b - Sqrt[a~2 + b~2]))])/(a"2xSqrt[a”2 +
b~2]*d"2) + (40%b~2xx~(3/2)*PolyLog[2, -((a*E~(c + dxSqrt[x]))/(b + Sqrtla
"2 + b"2]))])/(a”2x(a”2 + b~2)*d"3) - (10*%b~3*x"2%PolylLog[2, -((a*E~(c + dx*
Sqrt[x]1))/(b + Sqrt[a™2 + b~2]))]1)/(a"2*%(a”2 + b72)7(3/2)*d"2) + (20%b*x~2*
PolyLog[2, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a”2 + b~2]))])/(a"2*Sqrt[a~2 +
b~2]*d"2) - (120%b~2*x*PolyLog[3, -((a*E~(c + d*Sqrt[x]))/(b - Sqrtl[a”2 +
b~2]))]1)/(a"2*x(a"2 + b72)*d"4) - (40%b~3*x~(3/2)*PolyLogl[3, -((a*E~(c + dx*S
grt[x]))/(b - Sgrt[a™2 + b~2]))]1)/(a™2%x(a”2 + b~2)"(3/2)*d"3) + (80%b*x~(3/
2)*PolyLog[3, -((a*E~(c + d*Sqrt[x]))/(b - Sqrt[a~2 + b~2]))])/(a"2*Sqrt[a”
2 + b72]*d"3) - (120*b~2*x*PolyLog[3, -((a*xE~(c + d*Sqrt[x]))/(b + Sqrt[a~2
+ b72]))]1)/(a2x(a”2 + b"2)*d"4) + (40%b~3*x~(3/2)*PolyLogl[3, -((a*E~(c +
d*Sqrt[x]))/(b + Sqrt[a”2 + b~2]))])/(a"2x(a”2 + ©72)7(3/2)*d"3) - (80*b*x~
(3/2)*PolyLog[3, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a~2 + b~2]))])/(a"2*Sqrt
[a”2 + b72]*%d"3) + (240%b~2xSqrt[x]*PolyLog[4, -((a*xE~(c + d*Sqrt[x]))/(b -
Sqrt[a”2 + b~2]))]1)/(a"2*%(a"2 + b~2)*d"5) + (120*b~3*x*PolyLog[4, -((a*xE~(
c + d*Sqrt[x]))/(b - Sqrtl[a”2 + b~2]))]1)/(a"2x(a”2 + b72)7(3/2)*d"4) - (240
*xbxx*PolyLog[4, -((a*xE~(c + d*Sqrt[x]))/(b - Sqrt[a”2 + b~2]))])/(a"2xSqrt[
a”2 + b72]xd"4) + (240%b~2xSqrt[x]*PolyLog[4, -((a*E~(c + d*Sqrt[x]))/(b +
Sqrtl[a”2 + b72]))])/(a"2x(a"2 + b"2)*d"5) - (120*b~3*x*PolyLogl[4, -((a*E~(c
+ d*Sqrt[x]))/(b + Sqrt[a™2 + b~2]))])/(a"2*x(a"2 + b~2)7(3/2)*d"4) + (240%
b*x*PolyLog[4, -((a*xE~(c + dxSqrt[x]))/(b + Sqrt[a”2 + b~2]))])/(a"2xSqrt[a
T2 + b"2]*%d"4) - (240%b~2*PolyLog[5, -((a*E~(c + d*Sqrt[x]))/(b - Sqrtl[a~2
+ b72]))1)/(@a2x(a”2 + b~2)*d"6) - (240*b~3*Sqrt[x]*PolyLog[5, -((a*xE~(c +
d*Sqrt[x]))/(b - Sqrtla”2 + b~2]))])/(a"2x(a"2 + b72)7(3/2)*d"5) + (480%b*S
qrt [x]*PolyLog[5, -((a*E~(c + d*Sqrt[x]))/(b - Sqrtl[a”2 + b~2]))]1)/(a”~2*Sqr
t[a”2 + b"2]*d"5) - (240*%b~2xPolyLog[5, -((a*E~(c + d*Sqrt[x]))/(b + Sqrtla
"2 + b72]))1)/(a"2*x(a”2 + b~2)*d"6) + (240*%b~3*Sqrt[x]*PolyLog[5, -((a*E~(c
+ dxSqrt[x]))/(b + Sqrt[a™2 + b72]))])/(a"2*(a”2 + b~2)7(3/2)*d"5) - (480%
b*Sqrt [x] *PolyLog[5, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a”2 + b~2]))])/(a"2%
Sqrt[a™2 + b~2]*d"5) + (240%b~3*PolyLogl[6, -((a*E~(c + d*Sqrt[x]))/(b - Sqr
t[a”2 + b72]))])/(a"2x(a"2 + b~2)"(3/2)*d"6) - (480*bxPolyLogl[6, -((a*E~(c
+ d*Sqrt[x]))/(b - Sqrt[a”2 + b72]))]1)/(a"2*Sqrt[a”2 + b72]*d"6) - (240%b~3
*xPolyLog[6, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a”2 + b~2]))])/(a"2*(a"2 + b~
2)"(3/2)*d"6) + (480*b*PolyLogl[6, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a™2 + b
~21))1)/(a"2*Sqrt[a”2 + b~2]*d"6) - (2*b~2*x~(5/2)*Cosh[c + d*Sqrt[x]])/(a*
(a”2 + b"2)*d*(b + a*Sinh[c + d*Sqrt[x]]))

Rule 2190

Int [(CCF_)~((g_)*x((e_.) + (£_)*(x_))))"(n_)*((c_.) + (d_.)*(x_))"(m_.))/
(@) + (b_)*x((F_)~((g_.)*x((e_.) + (f_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*xLog[1l + (bx(F~(gx(e + fxx)))"n)/al)/(bxfxg*n*Log[F]), x] - Di
st [(d*m) / (b*xf*xgxn*xLog[F]), Int[(c + d*x)"(m - 1)*Log[l + (b*(F~(gx(e + fxx)
))"n)/al, x], x] /; FreeQ[{F, a, b, ¢, d, e, f, g, n}, x] && IGtQ[m, O]

Rule 2264

Int[((F)~(u)*((f_.) + (g_)*x(x D))" (m_.))/((a_.) + (b_.)*x(F_)"(u_) + (c_.)
x(F_)~(v_)), x_Symbol] :> With[{q = Rt[b~2 - 4xaxc, 2]}, Dist[(2*c)/q, Int[
((f + gxx)"mxF"u)/(b - q + 2*%cxF~u), x], x] - Dist[(2xc)/q, Int[((f + g*x)~

m¥F~u) /(b + q + 2*cxF~u), x], x]] /; FreeQ[{F, a, b, ¢, £, g}, x] & EqQl[v,
2%u] && LinearQ[u, x] && NeQ[b~2 - 4*a*xc, 0] && IGtQ[m, O]
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Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]/x, %], x, v]l, x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)Iv_1 /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

Int [Log[l + (e_.)*((F_)"((c_.)*((a_.) + (b_.)*(x_)))) " (n_)I*x((f_.) + (g_.)
*(x_))"(m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(ex(F~(c*(a + b*x
)))"n)1)/(bxcxn*Log[F]), x] + Dist[(g*m)/(bxc*n*Log[F]), Int[(f + g*x)~(m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, £
, g, nt, x] & GtQ[m, 0]

Rule 3322

Int[((c_.) + (d_)*(x_))"(m_.)/((a_) + (b_.)xsin[(e_.) + (Complex[0, fz_])*
(f_)*(x_)]1), x_Symbol] :> Dist[2, Int[((c + d*x) m*E~(-(I*xe) + fxfz*x))/(-
(Ixb) + 2*a*E~(-(Ixe) + fxfzxx) + I*b*E~(2x(-(Ixe) + fxfz*x))), x], x] /; F
reeQ[{a, b, ¢, d, e, £, fz}, x] && NeQ[a"2 - b~2, 0] && IGtQ[m, O]

Rule 3324

Int[((c_.) + (d_)*(x_))"(m_.)/((a_) + (b_.)*sin[(e_.) + (f_.)*x(x_)1)"2, x_
Symbol] :> Simp[(b*(c + dx*x) m*xCos[e + fxx])/(fx(a”2 - b™2)*(a + b*Sin[e +
f*x])), x] + (Distl[a/(a"2 - b72), Int[(c + d*x)"m/(a + b*Sin[e + f*x]), x],
x] - Dist[(bxd*m)/(f*(a"2 - b72)), Int[((c + d*x)"(m - 1)*Cos[e + fxx])/(a
+ bx*Sin[e + f*x]), x], x]) /; FreeQ[{a, b, c, d, e, f}, x] && NeQ[a"™2 - b~
2, 0] && IGtQ[m, O]

Rule 4191

Int[(cscl(e_.) + (f_.)*(x_)Ix(b_.) + (a_))"(n_.)*x((c_.) + (d_.)*(x_))"(m_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, 1/(Sin[e + f*x]"n/(b + axSi
nle + £*x]1)°n), x], x] /; FreeQ[{a, b, c, 4, e, £}, x] & ILtQ[n, 0] && IGt
Q[m, 0]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*x )" (@ )I*(M_.))"(p_)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschl[c + d*x])
“p, x], x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQlpl]

Rule 5561

Int[(Cosh[(c_.) + (d_.)*(x_)I*((e_.) + (f_.)*(x_))"(m_.))/((a_) + (b_.)*Sin
h{(c_.) + (d_.)*(x_)1), x_Symbol] :> -Simp[(e + f*x)"(m + 1)/(b*f*x(m + 1)),
x] + (Int[((e + f*xx) " m*E"(c + d*x))/(a - Rt[a"2 + b~2, 2] + b*xE"(c + dx*x))
, x] + Int[((e + fxx)"m*E"(c + d*x))/(a + Rt[a"2 + b~2, 2] + b*E~(c + d*x))
, x1) /; FreeQ[{a, b, c, d, e, £}, x] && IGtQ[m, 0] && NeQ[a"2 + b~2, 0]

Rule 6589

Int [PolyLogln_, (c_.)*((a_.) + (b_.)*(x_))"(p_.01/C(d_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, cx(a + b*x) pl/(exp), x] /; FreeQ[{a, b, c, d
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, e, n, p}, x] && EqQ[bxd, axe]

Rule 6609

Int[((e_.) + (£_.)*(x_))"(m_.)*PolyLlogln_, (d_.)*((F1)~((c_.)*((a_.) + (b_.
)*(x ))))"(p_.)], x_Symbol] :> Simp[((e + f*x) m*PolyLog[n + 1, d*(F~(c*(a
+ b*x)))"pl)/ (b*c*p*LoglF1), x] - Dist[(f*m)/(b*c*p*Log[F]), Int[(e + f*x)~
(m - 1)*PolyLog[n + 1, d*x(F~(c*(a + b*x)))"pl, x], x] /; FreeQ[{F, a, b, c,
d, e, f, n, p}, x] && GtQ[m, O]
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[Out] (x73#Cschl[c + d*Sqrt[x]]~2*(b + a*Sinh[c + d*Sqrt[x]])~2)/(3*a"2x(a + bxCsc
hlc + d*Sqrt[x]]1)~2) + (2*b*Cschlc + d*Sqrt[x]] 2% ((-2*¥b*xd~5*E~ (2*c)*x~(5/2
))/ (-1 + E7(2%c)) + (5%b*d~4*Sqrt[(a”2 + b"2)*E~(2*c)]*x"2*xLog[l + (axE~(2x*
c + d*Sqrt[x]))/(b*E"c - Sqrt[(a™2 + b"2)*E~(2*c)])] - 2*a~2*d"5*E”c*x~ (5/2
)*Log[1l + (a*E~(2*%c + d*Sqrt[x]))/(b*E"c - Sqrt[(a”2 + b~2)*E~(2*c)])] - b~
2xd"5*E"c*x” (5/2)*Log[1 + (a*E~(2xc + d*Sqrt[x]))/(b*E"c - Sqrt[(a”2 + b~2)
*E~(2xc)])] + Bxbxd~4*Sqrt[(a”2 + b~2)*E~(2*c)]*x"2*Log[1l + (a*xE~(2xc + d*S
qrt[x]))/(b*xE"c + Sqrt[(a™2 + b"2)*E~(2*c)])] + 2*a”2*d"5*E~c*x~(5/2)*Logl[1
+ (a*xE~(2*c + d*Sqrt[x]))/(b*xE"c + Sqrt[(a”2 + b 2)*E~(2*c)])] + b~ 2*d"5*E
“c*xx”(5/2)*Log[1 + (a*E~(2%c + d*Sqrt[x]))/(b*E"c + Sqrt[(a”2 + b~2)*E~(2xc
)1)] - 5*%d”3*(-4xb*Sqrt[(a”2 + b~2)*E~(2*%c)] + 2%a”~2xd*E"c*Sqrt[x] + b~ 2xdx*
E~cxSqrt [x])*x~(3/2) *PolyLog[2, -((a*E~(2*c + d*Sqrt[x]))/(b*E~c - Sqrt[(a”
2 + b72)*E~(2*%c)]))] + 5*xd”3*%(4*xb*Sqrt[(a”2 + b~2)*E~(2*xc)] + 2*%a~2xd*E~c*S
qrt[x] + b 2xd*E~c*Sqrt[x])*x~(3/2)*PolyLog[2, -((a*E~(2*c + d*Sqrt[x]))/(b
*E"c + Sqrt[(a™2 + b72)*E~(2%c)]))] - 60xb*d"2xSqrt[(a”2 + b~2)*E~ (2%c)]*x*
PolyLog[3, -((a*xE~(2*c + d*Sqrt[x]))/(b*E"c - Sqrt[(a™2 + b~2)*E~(2*c)]))]
+ 40%a”~2xd"3*E~c*x”~(3/2)*PolyLog[3, -((a*xE~(2xc + d*Sqrt[x]))/(b*E"c - Sqrt
[(@a”2 + b72)*E~(2%c)]))] + 20%b~2xd"3*E~c*x~ (3/2)*PolyLog[3, -((a*xE~(2xc +
d*Sqrt [x]))/(b*E"c - Sqrt[(a”2 + b~2)*E~(2%c)]))] - 60*b*d~2xSqrt[(a"2 + b~
2)*E” (2xc) ] *x*xPolyLog[3, -((a*E~(2xc + dxSqrt[x]))/(b*E"c + Sqrt[(a”2 + b~2
)¥E~(2%c)]))] - 40%a”2xd"3*E~c*x~(3/2)*PolyLog[3, -((a*E~(2xc + d*Sqrt[x]))
/(b*xE~c + Sqrt[(a”2 + b 2)*E~(2*c)]))] - 20%b~2xd~3*E~c*x~(3/2) *PolyLogl[3,
-((a*E~(2%c + d*Sqrt[x]))/(b*E"c + Sqrtl[(a”2 + b"2)*E~(2*c)]))] + 120%b*d*S
qrt[(a”2 + b~2)*E™(2xc)]*Sqrt [x]*PolyLog[4, -((a*xE~(2*c + d*Sqrt[x]))/(bxE~
c - Sqrtl[(a”™2 + b™2)*E~(2%c)]))] - 120*a”2xd"2*xE~c*x*PolyLog[4, -((a*xE~(2*c
+ d*Sqrt[x]))/(b*E"c - Sqrt[(a”2 + b~"2)*E~(2%c)]))] - 60%b~2xd"2*E~c*x*Pol
yLog[4, -((a*E~(2*c + d*Sqrt[x]))/(b*E~c - Sqrt[(a™2 + b"2)*E~(2%c)]))] + 1
20*b*xd*Sqrt [(a™2 + b~2)*E~(2*c)]*Sqrt [x]*PolyLog[4, -((a*E~(2%c + d*Sqrt[x]
))/(b*E"c + Sqrt[(a™2 + b72)*E~(2%c)]))] + 120%a”2*d"2*E~c*x*PolyLog[4, -((
a*E”~ (2*%c + dxSqrt[x]))/(b*E"c + Sqrt[(a”2 + b"2)*E~(2*c)]))] + 60*b~2%d"2+*E
“c*xx*PolyLog[4, -((a*xE~(2*c + d*xSqrt[x]))/(b*E~c + Sqrt[(a™2 + b~2)*E~(2x*c)
1))]1 - 120%b*Sqrt[(a”2 + b~2)*E~(2xc)]*PolyLog[5, -((a*E~(2*c + d*Sqrt[x]))
/(b*E~c - Sqrt[(a”2 + b"2)*E~(2*c)]))] + 240%a~2*xd*E~c*Sqrt [x]*PolyLogl[5, -
((a*E~(2*%c + d*Sqrt([x]))/(b*xE~c - Sqrt[(a”2 + b"2)*E~(2*c)]))] + 120%b~2*d*
E~cxSqrt [x]*PolyLog[5, -((a*E~(2*c + dxSqrt[x]))/(b*E~c - Sqrt[(a”2 + b~2)*
E7(2%c)]1))] - 120%b*xSqrt[(a”2 + b~2)*E~(2xc)]*PolyLog[5, -((a*xE~(2*c + d*Sq
rt[x]))/(b*E"c + Sqrt[(a”2 + b~2)*E~(2*c)]))] - 240*a~2*xd*E~c*Sqrt [x] *PolyL
ogl5, -((a*xE~(2xc + d*Sqrt[x]))/(b*E"c + Sqrt[(a”2 + b~2)*E~(2xc)]1))] - 120
*b~2*d*E”~cxSqrt [x] *PolyLog[5, -((a*E~(2%c + d*Sqrt[x]))/(b*E"c + Sqrt[(a”2
+ b2)*E"(2%c)]))] - 240*a”2+E"c*PolyLogl[6, -((a*E~(2%c + d*Sqrt[x]))/(b*E”
c - Sqrtl[(a”™2 + b™2)*E~(2%c)]))] - 120%b"2*E~c*PolyLog[6, -((a*E~(2*c + d*S
qrt[x]))/(b*xE"c - Sqrt[(a”2 + b~2)*E~(2*c)]))] + 240*%a~2+E~c*PolyLogl[6, -((
a*E~(2xc + d*Sqrt[x]))/(b*E"c + Sqrt[(a”2 + b™2)*E~(2xc)]))] + 120%b~2xE~cx*
PolyLogl6, -((a*E~(2*c + d*Sqrt[x]))/(b*E"c + Sqrt[(a”2 + b"2)*E~(2%c)]1))1)
/Sqrt[(a”2 + b~2)*E~(2xc)])*(b + a*Sinh[c + d*Sqrt[x]])~2)/(a"2*(a"2 + b~2)
*d~6*(a + b*Cschl[c + dxSqrt([x]])~2) + (Cschl[c/2]*Cschlc + d*Sqrt[x]] 2*Sech
[c/2]*%(b + a*xSinh[c + d*Sqrt[x]])*(b~3*x~(5/2)*Cosh[c] + a*xb~2*x~(5/2)*Sinh
[d*Sqrt[x]]))/(a"2*x(a”2 + b~2)*d*(a + b*Csch[c + d*Sqrt[x]])~2)

fricas [F] time = 0.43, size = 0, normalized size = 0.00
2

integral 5 , X
b%Mﬂhﬁ+Q+2M@ﬁ@ﬁ+d+ﬂ

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2/(atb*csch(c+d*x~(1/2)))"2,x, algorithm="fricas")

[Out] integral(x~2/(b~2*csch(d*sqrt(x) + c)~2 + 2*axb*csch(d*sqrt(x) + c) + a~2),
x)
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giac [F(-2)] time = 0.00, size = 0, normalized size = 0.00

Exception raised: RuntimeError
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2/(atb*csch(c+d*x~(1/2)))"2,x, algorithm="giac")

[Out] Exception raised: RuntimeError >> An error occurred running a Giac command:
INPUT:sage20UTPUT:Evaluation time: 0.59Not invertible Error: Bad Argument V
alue

maple [F] time = 1.21, size = 0, normalized size = 0.00

2

z 5 dx
f(a+bcsch(c+d\/§))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~2/(a+b*csch(c+d*x~(1/2)))"2,x)
[Out] int(x~2/(a+b*csch(c+d*x~(1/2)))"2,x)

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

5 5
12 ab?x2 — (a3de(2 ) + gb2de C))x?’e(z”iﬁ) + (a3d + abzd)x3 -2 (6 b3x2ef + (azbdec + b3dec)x3)e(dﬁ)

3 (a5d + a3b?%d — (a5de(2 ) + a3b%de2 C))e(Zdﬁ) -2 (a4bdec + a2b3dec)e(d\/;)) f a5d +

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2/(atb*csch(c+d*x~(1/2)))"2,x, algorithm="maxima")

[Out] 1/3%(12*a*xb~2*x~(5/2) - (a~3xd*e” (2xc) + axb~2kdxe” (2%c))*x"3*e” (2xd*sqrt(x
)) + (a73%d + a*b”2+d)*x73 - 2%(6xb"3*x"(5/2)*e"c + (a”2%bxdke”c + b~ 3kd*e”
c)*x"3)*e” (d*sqrt(x)))/(a"b*xd + a~3*b"2xd - (a~b*d*e” (2*c) + a~3xb~2xd*e” (2
xc))*xe” (2%d*xsqrt(x)) - 2*x(a"4*bkxdxe”c + a"2xb~3*xd*e”c)*e”(d*sqrt(x))) - int
egrate (2% (5xaxb~2xx~(3/2) - (5xb~3*x~(3/2)*e"c + (2*a~2*bxd*e”c + b~ 3*d*e”c
)*x72)*xe” (d*sqrt(x)))/(a"bxd + a~3*b~2*d - (a~bkxdxe”(2*c) + a~3*xb~2kdxe” (2%
c))*e” (2*d*xsqrt(x)) - 2x(a~4*bxd*e”c + a~2%b~3xd*e”c)*e” (d*sqrt(x))), x)

mupad [F] time = 0.00, size = -1, normalized size = -0.00

f ad dx

b 2
((/Z * sinh(c+d \/a_c))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~2/(a + b/sinh(c + d*x~(1/2)))"2,x)
[Out] int(x"2/(a + b/sinh(c + d*x~(1/2)))"2, x)

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

2

f a 5 dx
(a + besch (c + dﬁ))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2/(a+bxcsch(c+d*x**(1/2)))**2,x%)

[Out] Integral(x**2/(a + b*csch(c + d*sqrt(x)))**2, x)
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3.48 - dx
‘fi(a+bcsch(c+d\[§))2

Optimal. Leaf size=1303

c+d+/x c+d\x c+d+x c+d+/x
202 log | —= +1|0® 2x32log|——= +1|1® 6xLi, |—— v® 6xLi, [—— P 12
* Og(b—\/a2+b2 o8 b+Va2+p2 ¥l b—Va2+b2 *i2 b+ Va2+b? \/5
32 B 3/2 32 N 3/2 N
a? (a2 + bz) 24 a? (az + b2) 24 a? (a-’- + bz) ? a? (az + b2) d? a

[Out] -2xb~2%x~(3/2)*cosh(c+d*x~(1/2))/a/(a"2+b~2)/d/(b+a*sinh(c+d*x~(1/2)))+6%b~
2xx*1n(1+axexp(c+d*x~(1/2))/(b-(a~2+b"2)~(1/2)))/a"2/(a"2+b"2) /d"2+2%b"3*x~
(3/2) *1n(1+a*exp(c+d*x~(1/2)) /(b-(a~2+b~2)"(1/2)))/a"~2/(a~2+b~2) " (3/2) /d+6%*
b~ 2*x*1n(1+axexp(c+d*x~(1/2))/(b+(a”2+b"2)"(1/2)))/a"2/(a"2+b~2) /d"2-2%b" 3%
x7(3/2)*1n(1+a*xexp (c+d*x~(1/2))/(b+(a"2+b"2)"(1/2)))/a"2/(a"2+b~2)~(3/2) /d+
6*b~3*x*polylog(2,-axexp(c+d*x~(1/2))/(b-(a~2+b~2)~(1/2)))/a~2/(a"2+b"2)~ (3
/2)/d"2-6%b"3xx*polylog(2,-a*exp(c+d*x~(1/2))/(b+(a"2+b~2)"(1/2)))/a~2/(a"2
+b72)7(3/2) /d"2-4xb*x~ (3/2) *1n(1+axexp (c+d*x~(1/2))/(b-(a~2+b~2)~(1/2)))/a"
2/d/(a”2+b~2) " (1/2) +4*b*x~ (3/2) *1n (1+a*exp (c+d*x~ (1/2) )/ (b+(a~2+b~2) " (1/2))
)/a"2/d/(a"2+b"2) " (1/2) -12xb*x*polylog(2,-axexp(c+d*x~(1/2))/(b-(a~2+b~2) ~(
1/2)))/a~2/d72/(a"2+b~2) " (1/2) +12*xb*x*polylog(2,-a*exp (c+d*x~(1/2) )/ (b+(a~2
+b72)7(1/2)))/a~2/d"2/(a"2+b"2) ~(1/2) +12%b~2xpolylog (2, -a*xexp (c+d*x~(1/2))/
(b-(a™2+b~2)~(1/2)))*x~(1/2)/a"2/(a"2+b"2) /d"3+12%b"2*polylog (2, —a*exp (c+d*
x7(1/2))/ (b+(a”™2+b~2) " (1/2)) ) *x~(1/2) /a~2/(a"2+b"2) /d"3-12%b~3*polylog(3,-a
*xexp (c+d*x~(1/2))/(b-(a"2+b~2) " (1/2)))*x~(1/2) /a~2/(a"2+b"2) " (3/2) /d~3+12%Db
~3*polylog(3,-a*xexp(c+d*x~(1/2))/(b+(a"2+b~2)~(1/2)))*x~(1/2)/a~2/(a"2+b"2)
~(3/2) /d"3+24xb*polylog(3,-a*exp(c+d*x~(1/2))/(b-(a"2+b~2)~(1/2)))*x~(1/2)/
a”2/d"3/(a"2+b72) " (1/2) -24*b*polylog(3,-a*xexp(c+td*x~(1/2))/(b+(a"2+b"2) " (1/
2)))*x7(1/2)/a"2/d"3/(a"2+b"2) " (1/2)-2xb~2*x~ (3/2) /a”2/ (a"2+b~2) /d-12%b~2*p
olylog(3,-a*xexp(c+td*x~(1/2))/(b-(a"2+b"2)"(1/2)))/a"2/(a"2+b~2) /d"4-12xb~ 2%
polylog(3,-a*exp(c+d*x~(1/2))/(b+(a”2+b~"2)"(1/2)))/a"2/(a"2+b~2) /d"4+12%b"3
*xpolylog(4,-a*xexp(c+d*x~(1/2))/(b-(a~2+b"2)"(1/2)))/a~2/(a~2+b"2)~(3/2)/d"4
-12xb~3*polylog(4,-axexp(c+d*x~(1/2))/(b+(a~2+b"2)~(1/2)))/a"2/(a"2+b"2) " (3
/2)/d~4-24xbxpolylog(4,-axexp (c+d*x~(1/2))/(b-(a"2+b~2)~(1/2)))/a~2/d~4/(a"~
2+b~2) ~(1/2) +24*b*polylog(4,-axexp(c+d*x~(1/2))/(b+(a~2+b"2)~(1/2)))/a~2/d~
4/(a"2+b"2) " (1/2)+1/2*%x~2/a"2

Rubi [A] time = 2.30, antiderivative size = 1303, normalized size of antiderivative
= 1.00, number of steps used = 37, number of rules used = 11, integrand size = 18,

number of rules _ ) 611, Rules used = {5437, 4191, 3324, 3322, 2264, 2190, 2531, 6609, 2282,

integrand size

6589, 5561}
c+d+/x c+d\x c+d+/x c
3/2 % 11)|B® 2x321log | S—Z +1|1® 6xPolyLog |2, —-= b 6xPolyLog (2, -2
2 log(b_m ¥ ) Hlog | T1)Y oxbolylog|2 T |7 edolylog (2 =0
3/2 - 3/2 3/2 - 3/2
a2 (a2 + bz) ! d a2 (az + bz) / d a2 (az + bz) / d? a2 (a2 + bz) !

Antiderivative was successfully verified.
[In] Int[x/(a + b*Cschl[c + d*Sqrt[x]])~2,x]

[Out] (-2*%b~2xx~(3/2))/(a"2%(a”2 + b"2)*d) + x72/(2*a"2) + (6*%b~2*xxxLogl[l + (a*E~
(c + dxSqrt[x]))/(b - Sqrtl[a™2 + b72])])/(a"2*%(a"2 + b72)*d"2) + (2xb~3*x"(
3/2)*Log[1 + (a*E~(c + dxSqrt[x]))/(b - Sqrtl[a”2 + b~2])]1)/(a"2*(a"2 + b~2)
~(3/2)*d) - (4xb*xx~(3/2)*Logl[l + (a*E~(c + d*Sqrt[x]))/(b - Sqrt[a~2 + b~2]
)1)/(a"2*Sqrt[a~2 + b~2]*d) + (6*xb~2xx*Log[l + (a*xE~(c + d*Sqrt[x]))/(b + S
grt[a™2 + b72])])/(a"2x(a"2 + b"2)*d"2) - (2xb~3xx~(3/2)*Log[1l + (a*E~(c +
d*xSqrt[x])) /(b + Sqrt[a~2 + b~2])])/(a"2*%(a"2 + b~2)7(3/2)*d) + (4*bxx~(3/2
)xLog[l + (a*E~(c + dxSqrt[x]))/(b + Sqrt[a”2 + b~2])])/(a"2*Sqrt[a"2 + b2
1xd) + (12%b~2xSqrt [x]*PolyLog[2, -((a*E~(c + dxSqrt[x]))/(b - Sqrt[a™2 + b
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~21))1)/(a"2*%(a”2 + b72)*d"3) + (6%b~3*xxPolyLog[2, -((a*E~(c + d*Sqrt([x]))
/(b - Sqrt[a”2 + b~2]))])/(a"2x(a"2 + b~2)~(3/2)*d"2) - (12*b*x*PolyLogl[2,

-((a*E~(c + d*Sqrt[x]))/(b - Sqrt[a”2 + b~2]1))])/(a"2+Sqrt[a™2 + b~2]*d"2)

+ (12%b~2*Sqrt [x]*PolyLog[2, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a”2 + b~2]))
1)/(@ 2x(a”2 + b"2)*d"3) - (6*%b~3*x*PolyLog[2, -((a*E~(c + d*Sqrt[x]))/(b +
Sqrt[a~2 + b~2]))]1)/(a"2x(a"2 + b~2)"(3/2)*d"2) + (12*b*x*PolyLog[2, -((ax
E~(c + d*Sqrt([x]))/(b + Sqrt[a~2 + b~2]))])/(a"2xSqrt[a~2 + b~2]*d"2) - (12
*xb~2%PolyLog[3, -((a*xE~(c + d*Sqrt[x]))/(b - Sqrt[a”2 + b72]))])/(a"2x(a"2

+ b72)*xd"4) - (12*%b"3*Sqrt[x]*PolyLog[3, -((a*E~(c + d*Sqrt[x]))/(b - Sqrtl[
a”2 + b72]))])/(a"2%x(a”2 + b72)7(3/2)*d"3) + (24*bxSqrt[x]*PolyLog[3, -((a*
E~(c + dxSqrt[x]))/(b - Sqrt[a~2 + b~2]))])/(a"2xSqrt[a”2 + b~2]*d~3) - (12
*b~2%PolyLog[3, -((a*xE~(c + d*Sqrt[x]))/(b + Sqrt[a”2 + b~2]))])/(a"2x(a"2
+ b72)*d"4) + (12%b~3*Sqrt[x]*PolyLog[3, -((a*xE~(c + d*Sqrt[x]))/(b + Sqrt[
a”2 + b"2]))])/(a"2*x(a”2 + b~2)"(3/2)*d"3) - (24xb*Sqrt[x]*PolyLog[3, -((a*
E~(c + dxSqrt[x]))/(b + Sqrt[a~2 + b~2]))])/(a"2xSqrt[a”2 + b~2]*d~3) + (12
*xb~3*PolyLog[4, -((a*xE~(c + d*Sqrt[x]))/(b - Sqrt[a™2 + b~2]))])/(a"2x(a"2
+ b72)7(3/2)*d"4) - (24%b*PolyLog[4, -((a*E~(c + d*Sqrt[x]))/(b - Sqrt[a~2
+ b72]))]1)/(a"2%Sqrt[a”2 + b~2]*d"4) - (12%b~3*PolyLog[4, -((a*E~(c + d*Sqr
t[x1))/(b + Sqrt[a™2 + b72]))1)/(a"2*(a"2 + b~2)7(3/2)*d"4) + (24*b*PolyLog
[4, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a™2 + b72]))]1)/(a"2*Sqrt[a”2 + b~2]*d
~4) - (2%b~2*x7(3/2)*Cosh[c + d*Sqrt[x]])/(ax(a”2 + b~2)*d*(b + a*Sinh[c +
d*Sqrt [x]]1))

Rule 2190

Int [(CF_)~((g_)*((e_.) + (£_)*(x_)))"(n_)*((c_.) + (d_)*(x_))"(m_.))/
(@) + (b_)*x((F_)~((g_.)*x((e_.) + (£_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*xLog[l + (bx(F~(g*x(e + fxx)))"n)/al)/(bxfxg*n*Log[F]), x] - Di
st [(d*m) / (bxfxg*n*Log[F]), Int[(c + d*x)~(m - 1)*Logl[l + (b*x(F~(g*(e + f*x)
))°n)/al, x1, x] /; FreeQ[{F, a, b, ¢, d, e, £, g, n}, x] && IGtQ[m, O]

Rule 2264

Int[((F)~(u)*((f_.) + (g_)*(x_))"(m_.))/((a_.) + (b_.)*x(F_)"(u_) + (c_.)
*(F_)~(v_)), x_Symbol] :> With[{q = Rt[b~2 - 4xa*c, 2]}, Dist[(2*c)/q, Int[
((f + gxx)"mxF~u) /(b - q + 2*%c*F~u), x], x] - Dist[(2*c)/q, Int[((f + gxx)~

m¥F~u) /(b + q + 2*cxF~u), x], x]] /; FreeQ[{F, a, b, ¢, f, g}, x] & EqQ[v,
2*%u] && LinearQ[u, x] && NeQ[b~2 - 4xaxc, 0] && IGtQ[m, O]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]1/x, x], x, v], x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)[v_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

Int[Log[l + (e_)*((F_)"((c_.)*((a_.) + (b_.)*(x_)))) " (m_D1*((f_.) + (g_.)
*(x_))"(m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLogl[2, -(ex(F~(c*(a + b*x
)))"n)1)/(bxcxn*Log[F]), x] + Dist[(g*m)/(bxc*n*Log[F]), Int[(f + g*x)~(m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, f
, g, n}, x] && GtQ[m, 0]

Rule 3322

Int[((c_.) + (A_D)*(x_))"(m_.)/((a_) + (b_.)*sin[(e_.) + (Complex[0, fz ])*
(f_)*(x_)]1), x_Symbol] :> Dist[2, Int[((c + d*x) m*E~(-(I*xe) + f*xfz*x))/(-
(I¥b) + 2%a*xE~(-(I*e) + fxfz*xx) + I*b*xE~(2x(-(Ixe) + fxfzx*x))), x], x] /; F
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reeQ[{a, b, ¢, d, e, f, fz}, x] && NeQ[a"2 - b~2, 0] && IGtQ[m, O]

Rule 3324

Int[((c_.) + (d_)*(x_))"(m_.)/((a_) + (b_.)*sin[(e_.) + (f_.)*x(x_)]1)"2, x_
Symbol] :> Simp[(bk(c + d*x) m*Cos[e + f*x])/(fx(a”2 - b"2)*(a + b*Sin[e +
f*x])), x] + (Dist[a/(a”2 - b™2), Int[(c + d*x)"m/(a + b*Sin[e + f*x]), x],
x] - Dist[(b*d#m)/(f*(a"2 - b72)), Int[((c + d*x)"(m - 1)*Cos[e + f*x])/(a
+ bxSinl[e + f*x]), x], x]) /; FreeQ[{a, b, c, d, e, f}, x] && NeQ[a"2 - b~
2, 0] && IGtQ[m, O]

Rule 4191

Int[(cscl(e_.) + (£_.)*(x_)Ix(b_.) + (a_)) " (n_.)*x((c_.) + (d_.)*(x_))"(m_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, 1/(Sin[e + f*x] n/(b + axSi
nle + f*x])"n), x], x] /; FreeQ[{a, b, c, d, e, f}, x] && ILtQ[n, 0] && IGt
Qm, 0]

Rule 5437

Int[((a_.) + Csch(c_.) + (d_)*x )" (@ )I*(_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschlc + d*x])
“p, x1, x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]

Rule 5561

Int[(Cosh[(c_.) + (d_.)*(x_)I*((e_.) + (£_.)*(x_))"(m_.))/((a_) + (b_.)*Sin
hi(c_.) + (d_.)*(x_)]1), x_Symbol] :> -Simp[(e + fxx)"(m + 1)/(bxf*x(m + 1)),
x] + (Int[((e + f*x)"m*E~(c + d*x))/(a - Rt[a"2 + b~2, 2] + b*E~(c + d*x))
, x] + Int[((e + f*xx)"m*E~(c + d*x))/(a + Rt[a”2 + b72, 2] + b*E~(c + d*x))
, x1) /; FreeQ[{a, b, ¢, d, e, £}, x] && IGtQ[m, 0] && NeQ[a~2 + b~2, 0]

Rule 6589

Int[PolyLogn_, (c_.)*((a_.) + (b_.)*x(x_))"(p_.01/C(d_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLogln + 1, cx(a + b*x) pl/(exp), x] /; FreeQ[{a, b, c, d
, e, n, p}, x] && EqQ[bxd, axe]

Rule 6609

Int[((e_.) + (£_.)*(x_))"(m_.)*PolyLlogln_, (d_.)*((F1)~((c_.)*((a_.) + (b_.
)k(x ))))"(p_.)1, x_Symbol]l :> Simp[((e + fxx) m*PolyLogl[n + 1, d*(F~(c*(a
+ b*x)))"pl)/(b*ckpxLog[F]), x] - Dist[(f*m)/(b*c*p*Logl[F]), Int[(e + f*x)~
(m - 1)*PolyLog[n + 1, d*x(F~(c*(a + b*x)))"pl, x], x] /; FreeQ[{F, a, b, c,
d, e, £, n, pt, x] && GtQ[m, O]

Rubi steps
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3 dx = ZSubst(

f (a + besch (c + d\/E))

3

(a + besch(c + dx))?

dx,x, \/E)

b2x3
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2bx3

= ZSubs’t(f(x—2 +
a

a2(b + asinh(c + dx))2  a2(b + asinh(c + dx))

)dx,x,\/z)

3 ) 3
B x_2 B (4) Subst (f b+a sinh(c+dx) dx, x, \/E) 4 (Zb )SubSt (f (b+a sinh(c+dx))? dx
- 242 a2 a2
oCHdxy3
x2 2b?x%2 cosh (C + d\/E) (8D) Subst (f Dbt 4 go2(crx) d

- ﬁ_a(a2+b2)d(b+asinh(c+d\/§))

2

2232 X

2b2x3/2 x?
- + R
a2 (az + bz) d 2a?

2b2x3/2 x?

T R@er)d 2@

2232 x2

T R(@er)d 2

2 b2 x3/2 x2

T TR@ew)d 2@

2 b2 x3/2 x2

T R(@+r)d 2

2232 x2

T R(@+r)d 2

Mathematica [A]

4x¥2esch(c)(b cosh(c)+a sinh(d v ) )2

20%x%2 cosh (c + dx/f)

az

(46%) Subst  f

aec+d Vx

2
6b°xlog (1 t

__az(a2+b2)d+@_a(a2+b2)d(b+asinh(c+d\/§)) '

aec+d Vx

b—Va2+b?

) 4bx%? log (1 +

a? (a2 + b2) d?
aecHaNx

2
6b°x log (1 t s

}
|

a’Va2 + b%d
aec-%—d«/%

b—Va?+b?

) 26332 1og (1 +

a? (a2 + bz) d? pYi (a2 + b2)3/2 d
’ 2eC+AVx 3,32 aecHdVx
6b xlog(1+b_m) 2b°x log(1+—b_m
a? (a2 + bz) d? 22 (u2 " b2)3/2 d
c+d/x c+d /x
2 ae 3 3/2 ae
6b xlog(1+b_m) 2b°x log(1+b_m)

a? (a2 + bz) d?

2ecHaNx

?xlog |1
6bxog( +b_\/m

a2 (a2 + bZ)S/Z d

aecHaNx

203x32log (1 + ——
) b x og(+b_m)

a2 (a2 + bz) d? 22 (a2 " b2)3/2 d
c+d\/x c+d+/x
2xlog (1 + = 20332 log |1 + =——
6bxog(+b_m) b>x”*log +b_m
a2 (az + bz) d? 22 (a2 " 52)3/2 d

time = 16.24, size = 1333, normalized size = 1.02

4¢°| 2bec X324

Q2c+dx
be€— (112 +b-

e € (—1+62C)[2azecx3/2 log[

csch? (c + d\/E) (b + asinh (c + d\/E))

(a2+b2)d

Antiderivative was successfully verified.



195

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

[Out] (Cschlc + d*Sqrt[x]]~2x(b + axSinh[c + d*Sqrt[x]])*(x"2*(b + a*Sinh[c + dx*S
qrt[x]]) - (4*¥b*E~c*(2¥b*xE~c*xx~(3/2) + ((-1 + E~(2%c))*(-3*b*d~2xSqrt[(a~2
+ b72)*#E” (2xc) ] *x*Log[1 + (a*xE~(2%c + d*Sqrt([x]))/(b*E"c - Sqrt[(a™2 + b~2)
*E~(2%c)])] + 2*%a”2*%d"3*E"cxx”(3/2)*Log[1 + (a*E~(2xc + dxSqrt[x]))/(b*E~c
- Sqrt[(a”2 + b™2)*E~(2xc)])] + b~2*d"3*E"cxx~(3/2)*Log[1l + (a*E~(2*c + dxS
qrt[x]1))/(*E~c - Sqrt[(a”2 + b™2)*E~(2*%c)])] - 3*b*d™2xSqrt[(a”2 + b~2)*E”
(2xc) ]*x*Log[1l + (a*E~(2%c + d*Sqrt[x]))/(b*E~c + Sqrt[(a”2 + b~2)*E™(2%c)]
)] - 2%xa”2xd"3*E"c*x”(3/2)*Log[1 + (a*E~(2%c + d*Sqrt[x]))/(b*E"c + Sqrtl[(a
T2 + bT2)*¥E7(2%c)])] - b72xd"3*E"c*xx~(3/2)*Log[1 + (axE”(2%c + d*Sqrt[x]))/
(b*E"c + Sqrt[(a”2 + b™2)*E~(2xc)])] + (-6%b*xd*Sqrt[(a”2 + b~2)*E~(2*c)]*Sq
rt[x] + 6*%a"2xd"2+«E"c*x + 3%b~2*d"2xE~c*x)*PolyLog[2, -((a*E~(2*c + d*Sqrt[
x]))/(b*E"c - Sqrtl[(a™2 + b"2)*E~(2%c)]))] - 3xd*x(2*%b*Sqrt[(a™2 + b"2)*E~(2
xc)] + 2*%a”2*d*E"c*Sqrt[x] + bT2*d*E~c*Sqrt[x])*Sqrt [x]*PolyLog[2, -((a*E~(
2xc + dxSqrt[x]))/(b*xE"c + Sqrt[(a”2 + b~2)*E~(2*c)]))] + 6*b*Sqrt[(a™2 + b
~2)*E~ (2%c)]*PolyLog[3, -((a*E~(2xc + d*Sqrt[x]))/(b*E"c - Sqrt[(a”2 + b~2)
*E~(2xc)]))] - 12xa”2*d*E~cxSqrt [x]*PolyLogl[3, -((a*E~(2%c + d*Sqrt[x]))/(b
*E"c - Sqrt[(a”2 + b™2)*E~(2%c)]))] - 6%b~2xd*E"c*Sqrt [x]*PolyLogl[3, -((a*E
“(2xc + d*Sqrt[x]))/(bxE"c - Sqrt[(a”2 + b~2)*E~(2*c)]))] + 6xb*xSqrt[(a”2 +
b~2)*#E~ (2%c) ] *PolyLog[3, -((a*xE~(2*c + d*Sqrt[x]))/(b*E~c + Sqrt[(a”2 + b~
2)*E7(2%c)]))] + 12%a”2xd*E"c*Sqrt [x]*PolyLog[3, -((a*xE~(2*c + d*Sqrt[x]))/
(b*E"c + Sqrt[(a”2 + b™2)*E~(2xc)]))] + 6*%b~2*d*E~c*Sqrt [x] *PolyLog[3, -((a
*E~(2xc + d*Sqrt[x]))/(b*E"c + Sqrt[(a™2 + b~2)*E~(2xc)]))] + 12%a~2*E~c*Po
lyLogl4, -((axE~(2%c + d*Sqrt[x]))/(b*E"c - Sqrtl[(a”™2 + b72)*E~(2%c)]1))] +
6*b~2*E"c*PolyLog[4, -((a*E~(2xc + d*Sqrt[x]))/(b*E"c - Sqrt[(a”2 + b~2)*E~
(2%c)]))] - 12*%a~2*E"c*PolylLogl[4, -((a*E~(2xc + dxSqrt[x]))/(b*E~c + Sqrt[(
a”2 + b"2)*E~(2xc)]))] - 6*%b"2*xE"c*PolyLogl[4, -((a*E~(2xc + d*Sqrt[x]))/(b*
E7c + Sqrt[(a”™2 + b™2)*E~(2%c)]))]1))/(d"3*E"cxSqrt[(a"2 + Db~2)*E~(2*c)]) ) *(
b + a*Sinh[c + d*Sqrt[x]]))/((a”2 + b72)*d*(-1 + E~(2xc))) + (4xb~2%x~(3/2)
*xCsch[c]*(b*Cosh[c] + a*Sinh[d*Sqrt[x]]))/((a"2 + b72)*d)))/(2*a"2*(a + bx*C
schlc + d*Sqrt[x]1]1)72)

fricas [F] time = 0.45, size = 0, normalized size = 0.00

X

b2 csch (d\/E + c)z +2abcsch (d\/E + c) + azlx

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/(a+b*csch(c+d*x~(1/2)))"2,x, algorithm="fricas")

[Out] integral(x/(b~2*csch(d*sqrt(x) + c)72 + 2%a*bxcsch(d*sqrt(x) + c) + a”2), x
)

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

X

f (b csch (d\/E + c) + a)2

dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/(a+b*csch(c+d*x~(1/2)))"2,x, algorithm="giac")
[Out] integrate(x/(b*csch(d*sqrt(x) + c) + a)~2, x)

maple [F] time = 1.07, size = 0, normalized size = 0.00

f - 5 dx
(a + besch (c + dﬁ))
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(x/(at+b*csch(c+d*x~(1/2)))"2,x)
[Out] int(x/(atb*csch(c+d*x~(1/2)))"2,%)

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

3 3
8abxz — (a3de(2 ) + gb2de® C))xze(Zdﬁ) + (a3d + abzd)xz -2 (4 b3x2ef + (azbdec + b3dec)x2)e(d‘/’_‘)

fa5d+

2 (a5d + adh2d - (a5de(2 ) + a3b%de( C))e(Zdﬁ) -2 (a4bdec + a2b3dec)e(d\/§))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/(a+b*csch(c+d*x~(1/2)))"2,x, algorithm="maxima")

[Out] 1/2%(8*axb~2*xx~(3/2) - (a”3*d*e”(2xc) + axb~2xd*e” (2%c))*x"2*e” (2xd*sqrt(x)
) + (a73%d + axb”2%d)*x"2 - 2% (4*b”3*x”(3/2)*e”c + (a"2%bxd*e”c + b~ 3xd*e”c
)*x72)xe” (d*sqrt(x)))/(a”bxd + a~3*b~2*xd - (a~b*xdxe”(2*c) + a~3*b~2*dxe” (2%
c))*e” (2*xd*xsqrt(x)) - 2*(a~4*bxdxe”c + a~2xb~3xd*e”c)*e” (d*sqrt(x))) - inte
grate (2% (3*axb~2*xsqrt(x) - (3*%b~3*sqrt(x)*e”c + (2*a"2*bkxd*e”c + b~3xd*e”c)
xx)*e” (d*sqrt(x)))/(a"b*d + a~3*%b~2*xd - (a~bxd*e” (2xc) + a~3*b~2xd*e” (2%c))

xe” (2%d*xsqrt(x)) - 2x(a~4*bxd*e”c + a~2%b”~3xd*e”c)*e” (d*sqrt(x))), x)

mupad [F] time = 0.00, size = -1, normalized size = -0.00

f d dx

b 2
(LZ * sinh(c+d \/J_C))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x/(a + b/sinh(c + d*x~(1/2)))"2,x)
[Out] int(x/(a + b/sinh(c + d*x~(1/2)))"2, x)

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

f - 5 dx
(a + besch (c + d\/E))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/(a+b*csch(ct+d*x**(1/2)))**2,x)
[Out] Integral(x/(a + b*csch(c + dxsqrt(x)))**2, x)
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1
3.49 dx
f x(a+bcsch(c+d\/§ ))2

Optimal. Leaf size=23
1

Int{
x (a + besch (c + dx/i))

[Out] Unintegrable(1/x/(atb*csch(c+d*x~(1/2)))72,x%)

Rubi [A] time = 0.03, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

number of steps used = 0, number of rules used = 0, integrand size = 0, - :
integrand size

27X

0.000, Rules used = {}
1

f X (a + besch (c + d\/E))z

dx

Verification is Not applicable to the result.
[In] Int[1/(x*(a + b*Cschl[c + dxSqrt[x]])~2),x]
[Out] Defer[Int][1/(xx(a + b*Cschlc + d*Sqrt[x]])~2), xI]

Rubi steps

1

fx( e+ dyE)) dx:fx(ﬁbcsch(ﬁd\/;))

a + besch (

de

Mathematica [A] time = 141.86, size = 0, normalized size = 0.00

1
5 dx
fx(a + bcsch(c + d\/E))

Verification is Not applicable to the result.
[In] Integrate[1/(x*(a + b*Cschl[c + d*Sqrt[x]]1)~2),x]

[Out] Integrate[1/(x*(a + bxCsch[c + d*Sqrt[x]])~2), x]

fricas [A] time = 0.45, size = 0, normalized size = 0.00

1
b2x csch (d\/E + c)z + 2 abx csch (d\ﬁ + c) + azx’x

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x/(atb*csch(c+d*x~(1/2)))"2,x, algorithm="fricas")
[Out] integral(l/(b~2*x*csch(d*sqrt(x) + c)~2 + 2*a*xbkxxxcsch(d*sqrt(x) + c) + a™2

*X), X)

giac [A] time = 0.00, size = 0, normalized size = 0.00

1

/ (besch (& +c) +a) x

dx

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(1/x/(atb*csch(c+d*x~(1/2)))"2,x, algorithm="giac")
[Out] integrate(1/((b*csch(d*sqrt(x) + c) + a)~2%x), x)

maple [A] time = 1.04, size = 0, normalized size = 0.00

1
fx(a+bcsch(c+m))"-dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/x/(a+b*csch(c+d*x”~(1/2)))"2,x%)
[Out] int(1/x/(at+b*csch(c+d*x~(1/2)))"2,x)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

4(b3\/§e(dﬁ+c) —~ abzxﬁ) log(x) 2(
+ +| -
(a5de(2 ) + a3b%de C))xe(Zd‘/;) +2 (a4bdeC + a2b3dec)xe(dﬁ) - (a5d + a3b2d)x a? (a5de(2 ) + a3bh%de

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x/(atb*csch(c+d*x~(1/2)))"2,x, algorithm="maxima")

[Out] 4x(b~3*sqrt(x)*e”(d*sqrt(x) + c) - a*b™2*sqrt(x))/((a~bxd*e”(2*c) + a~3xb~2
xdxe” (2xc) ) *x*ke” (2xd*sqrt(x)) + 2*x(a~4*bxdxe”c + a~2xb~3*d*e”c)*x*e” (d*sqrt

(x)) - (a”b*d + a”3%b"2*d)*x) + log(x)/a"2 + integrate(-2*x(a*b™2*sqrt(x) -
(b~3*sqrt (x)*e~c - (2%a”2*b*xd*e”c + b~ 3*d*e”c)*x)*e” (d*sqrt(x)))/((a~5*xd*e”

(2%c) + a”3%b~2*d*xe”(2%c))*x"2xe” (2*¢d*sqrt(x)) + 2x(a~4*bxd*e”c + a~2%b”~3*d
xe”c)*x"2%e” (d*sqrt(x)) - (a”bxd + a~3*b~2*d)*x72), x)

mupad [A] time = 0.00, size = -1, normalized size = -0.04

1
f dx

2
b
x (ﬂ * sinh(c+d \/Z))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(x*(a + b/sinh(c + d*x~(1/2)))"2),x)
[Out] int(1/(x*(a + b/sinh(c + d*x~(1/2)))"2), x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

1
5 dx
fx(a+bcsch(c+d\/§))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x/(atb*csch(c+d*xx**(1/2)))**2,x)

[Out] Integral(l/(x*(a + bxcsch(c + d*sqrt(x)))**2), x)
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1
3.50 dx
f x2 (a+bcsch(c+d\/§ ))2

Optimal. Leaf size=23
1

2 (0 + besch (¢ + dvR))

Int

[Out] Unintegrable(1/x72/(atb*csch(c+d*x~(1/2)))~2,x)

Rubi [A] time = 0.03, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

number of steps used = 0, number of rules used = 0, integrand size = 0, - :
integrand size

0.000, Rules used = {}
1

f x2 (a + besch (c + d\/E))z

dx

Verification is Not applicable to the result.
[In] Int[1/(x"2*(a + bxCschl[c + d*Sqrt[x]])~2),x]
[Out] Defer[Int] [1/(x"2*(a + b*Cschl[c + dxSqrt[x]])~2), x]

Rubi steps

1

fxz( (c+d\/§))2 dx:fx2 (a+bcsch(c+d\/§))2

a + besch

dx

Mathematica [A] time = 73.59, size = 0, normalized size = 0.00

1
dx
f x2 (a + besch (c + d\/E))z

Verification is Not applicable to the result.

[In] Integrate[1l/(x"2*x(a + b*Csch[c + d*Sqrt[x]])~2),x]
[Out] Integrate[1/(x"2*(a + b*Cschl[c + d*Sqrt([x]]1)~2), x]

fricas [A] time = 0.43, size = 0, normalized size = 0.00

1
,X
b2x2 csch (d\/E + c)z + 2 abx? csch (d\/E + c) + a2x?

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x~2/(at+b*csch(c+d*x~(1/2)))"2,x, algorithm="fricas")
[Out] integral(1l/(b~2*x"2*csch(d*sqrt(x) + c)72 + 2*xa*xb*x~2*csch(d*sqrt(x) + c) +
a~2*x72), x)
giac[A] time = 0.00, size = 0, normalized size = 0.00
sagepx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x”~2/(atb*csch(c+d*x~(1/2)))"2,x, algorithm="giac")
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[Out] sageO*x

maple [A] time = 1.04, size = 0, normalized size = 0.00

1
5 dx
fxz (a+bcsch(c+d\/§))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/x"2/(at+b*xcsch(c+d*x~(1/2)))"2,x)
[Out] int(1/x"2/(at+b*csch(c+d*x~(1/2)))"2,x%)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

dab’+\[x + (ane(z ) + ab?de? C))xe(Zd\/;) —~ (a3d + abzd)x -2 (2 b3/x e - (azbcleC + b3dec)x)e(dﬁ)
—_ + —_—
(a5de(2 %) + a3b2de( C))xze(z”lﬁ) +2 (a4bdeC + a2b3de‘f)xze(d‘/§) — (a5d + a3b2d)x2 (a5d'

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x72/(atb*csch(c+d*x~(1/2)))"2,x, algorithm="maxima")

[Out] -(4*axb~2*xsqrt(x) + (a~3*d*xe”(2%c) + axb~2xd*e” (2*c))*x*xe” (2*xd*sqrt(x)) - (
a"3xd + axb”"2xd)*x - 2% (2*b"3*sqrt(x)*e”c - (a”2*bxd*e"c + b~ 3*d*e”c)*x)*e”
(d*sqrt(x)))/((a~b*xd*e~(2*c) + a~3*b~2*d*e” (2%c))*x"2xe” (2*d*sqrt(x)) + 2x(
a~4xbxdxe”c + a"2xb"3*d*e”"c)*x"2xe” (dxsqrt(x)) - (a”b*d + a"3*b"2*d)*x72) +
integrate (-2*(3*a*xb~2*sqrt(x) - (3*b~3*sqrt(x)*e”c - (2%a”2xb*d*e”c + b~ 3%
d*xe~c)*x)*e” (d*sqrt(x)))/((a~5xd*e” (2xc) + a~3*b~2xd*e” (2xc))*x"3xe” (2xd*sq
rt(x)) + 2x(a"4*xbxd*e”c + a~2*b"3*d*e”c)*x"3*e” (d*sqrt(x)) - (a”bxd + a~3%b
~2%d)*x73), x)

mupad [A] time = 0.00, size = -1, normalized size = -0.04

1
f dx
b

2
* (“ " Sinb(erd \/E))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(x"2*x(a + b/sinh(c + d*x~(1/2)))"2),x)
[Out] int(1/(x"2*(a + b/sinh(c + d*xx~(1/2)))"2), x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

1
dx
/ %2 (a+besch (¢ +dyx))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x**2/(at+b*csch(c+d*xx**(1/2)))**2,x)
[Out] Integral(l/(x*x2%(a + b*csch(c + dxsqrt(x)))**2), x)
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351 [ X2 (a + besch (c + dﬁ)) dx

Optimal. Leaf size=214

gax5/ 24+ 280 (_eﬁdﬁ ) _ 48bLis (6C+dﬁ ) B 48b+/x Liy (_eﬁdﬁ ) + 48b/x Liy (eHd\/; ) N 24bxLis (—e”d Va )
5 d° d° 44 7 pe

[Out] 2/5%axx~(5/2)-4xb*x~2*arctanh(exp(c+d*x~(1/2)))/d-8*b*x~(3/2)*polylog(2,-ex
p(c+d*x~(1/2)))/d~2+8*bxx~(3/2) *polylog(2,exp (c+d*x~(1/2)))/d~2+24*b*x*poly
log(3,-exp(c+d*x~(1/2)))/d~3-24*b*x*polylog(3,exp (c+d*x~(1/2)))/d~3+48*b*po
lylog(5,-exp(ct+d*x~(1/2)))/d"5-48*b*polylog(5,exp(c+d*x~(1/2)))/d~5-48*b*po
lylog(4,-exp(c+d*x~(1/2)))*x~(1/2)/d"4+48%bxpolylog(4,exp(c+d*x~(1/2)))*x"(
1/2)/d"4

Rubi [A] time = 0.22, antiderivative size = 214, normalized size of antiderivative
= 1.00, number of steps used = 14, number of rules used = 7, integrand size = 20,

number of rules _ ) 350 Rules used = {14, 5437, 4182, 2531, 6609, 2282, 6589}

integrand size

8bx*?PolyLog (2, —ectd ‘/z) 8bx*?PolyLog (2, et \5) 24bxPolyLog (3, —ect \/}) 24bxPolyLog (3, e
} P " 7 " 7 } 7

Antiderivative was successfully verified.
[In] Int[x~(3/2)*(a + b*Csch[c + d*Sqrt[x]]),x]

[Out] (2*xa*xx~(5/2))/5 - (4*b*xx~2*xArcTanh[E~(c + d*Sqrt[x])])/d - (8xb*x~(3/2)*Pol
yLog[2, -E~(c + d*Sqrt[x])])/d~2 + (8%b*x~(3/2)*PolylLogl[2, E~(c + d*Sqrt[x]
)1)/d"2 + (24*b*x*PolyLogl[3, -E~(c + d*Sqrt[x])])/d~3 - (24xbxx*PolyLogl[3,

E~(c + d*Sqrt[x])]1)/d"3 - (48*b*Sqrt[x]*PolyLogl[4, -E~(c + d*Sqrt([x])])/d~4

+ (48*b*Sqrt [x]*PolyLogl[4, E~(c + d*Sqrt[x])])/d"4 + (48%b*PolyLog[5, -E~(

c + dxSqrt[x])])/d~5 - (48xb*PolyLogl[5, E~(c + d*Sqrt[x])])/d"5

Rule 14

Int[(u_)*((c_.)*(x_))"(m_.), x_Symbol] :> Int[ExpandIntegrandl[(c*x) m*u, x]
, x] /; FreeQ[{c, m}, x] &% SumQ[u] && !'LinearQ[u, x] && !MatchQ[u, (a )
+ (b_.)x(v_) /; FreeQ[{a, b}, x] &% InverseFunctionQ[v]]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]/x, x], x, v]l, x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)Iv_]l /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

Int[Log[l + (e_.)*((F_)~((c_.)*((a_.) + (b_.)*(x_)))) " (n_D1*x((f_.) + (g_.)
*(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) “m*PolyLog[2, -(ex(F~(cx(a + bxx
)))"n)1)/(bxcxn*Log[F]), x] + Dist[(g*m)/(bxc*n*Log[F]), Int[(f + g*x)~(m -
1)*PolyLog[2, -(ex(F~(cx(a + b*x)))"n)], x], x] /; FreeQ[{F, a, b, c, e, £
, g, n}y, x] && GtQ[m, 0]

Rule 4182

Int[csc[(e_.) + (Complex[0, fz 1)*(f_.)*(x )]*((c_.) + (d_D)*x))"(m_.), x
_Symbol] :> Simp[(-2x(c + d*x) “m*¥ArcTanh[E~(-(Ixe) + fxfzxx)])/(f*xfz*xI), x]
+ (-Dist[(d*m)/(fxfz*I), Int[(c + d*x)"(m - 1)*Log[l - E~(-(I*xe) + f*xfz*x)
1, x], x] + Dist[(d*m)/(f*xfz*I), Int[(c + d*x)"(m - 1)xLog[l + E~(-(I*e) +



fxfzxx)], x], x]) /; FreeQ[{c, d, e, f, fz}, x] && IGtQ[m, O]

Rule 5437

Int[((a_.) + Csch(c_.) + (d_)*x )" (@ )I*(_.))"(p_.)*(x_)"(m_
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.), X_Symbo

1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschlc + d*x])
“p, x], x, x"n], x] /; FreeQ[{a, b, c, d, m, n, p}, x] && IGtQ[Simplify[(m

+ 1)/n], 0] && IntegerQ[p]

Rule 6589
Int[PolyLogln_, (c_.)*((a_.) + (b_.)*x(x_))"(p_.)1/C(d_.) + (e_

D*(x_)), x_

S
ymbol] :> Simp[PolyLog[n + 1, c*x(a + b*x) pl/(exp), x] /; FreeQ[{a, b, c, d

, €, n, p}, x] && EqQ[b*d, axe]

Rule 6609

Int[((e_.) + (£_.)*(x_)) " (m_.)*PolyLogln_, (d_.)*((F_)~((c_.)*((a_.) + (b_.

)*x(x_))))"(p_.)], x_Symbol] :> Simp[((e + f*x) m*PolyLog[n + 1,

d*(F~(c*x(a

+ b*x)))"pl)/(bxc*xp*Log[F]), x] - Dist[(f*m)/(b*c*p*Logl[F]), Int[(e + f*x)~
(m - 1)*PolyLog[n + 1, d*x(F~(c*(a + b*x)))"pl, x], x] /; FreeQ[{F, a, b, c,

d, e, £, n, p}, x] && GtQ[m, O]

Rubi steps

fx3/2 (a + besch (c + d\/&)) dx = f (ax3/2 + bx¥2csch (c + d\/E)) dx

2
= gaxS/z +b fx3/2csch (c + d\/E) dx

2
= gaxS/Z + (2b) Subst ( f x*csch(c + dx) dx, x, \/x )

B ZaxS o 4bx? tamh_1 ( C+d‘/§) (8b) Subst ( f x3 log (1 - ec+d") dx, x, \x )

= B ;

_ %ax5/ 4bx? tan}1]'G¥+dv§) _-bewQLiz(_€c+dv§) . 8bxw2112(ec+dvz).
5 d? 2

_ %axS/ 4bx? tanh™ 1 (ec+d\/§) ) 8bx3/2Liz (_ec+dﬁ) . 8bx3/2Liz (ec+d\/§) |
5 d? 42

_2 s 4bx? tanh eV ~ 8hx*2Li, (—eerivR) ) 8bx V2L, (+1R ) .
5 d d? 2

2 () s () gL ()
5 d dz dz

_ %ax5/2 B 4bx2 tanh_l (ec+d\/§) B 8bx3/2L12 (_ec+d\/3_c) . 8bx3/2Liz (ec+d\/§) |
5 d dz dz

Mathematica [A] time = 3.28, size = 238, normalized size = 1.11

2 (ad®x52 + 5bd*x? log (1 — e+4V¥ ) — 5bd4x? log (e7+V¥ +1) — 206d%x%2Li, (—e“* VX ) + 20bd>x¥2Li, (e 4V*

Antiderivative was successfully verified.

[In] Integrate[x”(3/2)*(a + b*Cschlc + d*Sqrt[x]]),x]
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[Out] (2x(a*xd~5*x~(5/2) + bxb*d~4*x"2xLog[l - E~(c + dxSqrt[x])] - 5*bxd~4*x~2*Lo
gll + E7(c + d*Sqrt[x])] - 20%bxd~3*x~(3/2)*PolyLog[2, -E~(c + d*Sqrt[x])]

+ 20%b*d~3*x~(3/2)*PolyLog[2, E~(c + d*Sqrt[x])] + 60*bxd~2*x*PolyLog[3, -E

“(c + dxSqrt[x])] - 60%bxd~2*x*PolyLog[3, E"(c + d*Sqrt[x])] - 120*b*d*Sqrt
[x]*PolyLog[4, -E~(c + dxSqrt[x])] + 120%b*xd*Sqrt[x]*PolyLog[4, E~(c + d*Sq
rt[x])] + 120%b*PolyLog[5, -E~(c + d*Sqrt[x])] - 120*%b*PolyLog[5, E~(c + d*
Sqrt[x])]))/(56xd~5)

fricas [F] time = 0.42, size = 0, normalized size = 0.00
3 3
integral (bxz csch (d\/E + c) +axz, x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(3/2)*(at+b*csch(c+d*x~(1/2))),x, algorithm="fricas")
[Out] integral (b*x~(3/2)*csch(d*sqrt(x) + c) + a*xx~(3/2), x)

giac [F] time = 0.00, size = 0, normalized size = 0.00
3
f(b csch (d\/E + c) + a)xZ dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(3/2)*(at+b*csch(c+d*x~(1/2))),x, algorithm="giac")
[Out] integrate((b*csch(d*sqrt(x) + c) + a)*x~(3/2), x)

maple [F] time = 0.63, size = 0, normalized size = 0.00
3
fxi (a + bcsch(c + dﬁ)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(3/2)*(a+b*xcsch(c+d*x~(1/2))),x)
[Out] int(x~(3/2)*(a+b*csch(c+d*x~(1/2))),x)

maxima [A] time = 1.56, size = 217, normalized size = 1.01

2 (log (e(d\/;ﬂ) * 1) log (e(d\/}))4 +4Lip (—e(d\/hc)) log (ff(d\/;c))3 -12 log (e(d‘/’_c))z Li3(—e(d‘/’_‘+c))

— 2
ax d5

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(3/2)*(atb*csch(c+d*x~(1/2))),x, algorithm="maxima")

[Out] 2/5*a*xx~(5/2) - 2*%(log(e~(d*sqrt(x) + c) + 1)*xlog(e~(d*sqrt(x)))~4 + 4xdilo
g(-e~(d*sqrt(x) + c))*log(e~(d*sqrt(x)))~3 - 12xlog(e”(d*sqrt(x))) 2xpolylo

g(3, -e~(d*sqrt(x) + c)) + 24xlog(e”(d*sqrt(x)))*polylog(4, -e~(d*sqrt(x) +

c)) - 24xpolylog(5, -e”(d*sqrt(x) + c¢)))*b/d”5 + 2*(log(-e~ (d*sqrt(x) + c)

+ 1)*xlog(e~(d*sqrt(x)))~4 + 4xdilog(e”(d*sqrt(x) + c))*log(e”(d*sqrt(x)))”

3 - 12*log(e” (d*sqrt(x))) "2xpolylog(3, e~ (d*sqrt(x) + c)) + 24xlog(e” (d*sqr
t(x)))*polylog(4, e~ (d*sqrt(x) + c)) - 24xpolylog(5, e~ (d*sqrt(x) + c)))*b/

d~5

mupad [F] time = 0.00, size = -1, normalized size = -0.00

312 b
IX/ (a+ sinh(c+d\/§))dx



Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(3/2)*(a + b/sinh(c + d*x~(1/2))),x)
[Out] int(x~(3/2)*(a + b/sinh(c + d*x~(1/2))), x)

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

fxg (a+bcsch(c+d\/§)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(3/2)* (a+b*csch(c+d*x**(1/2))),x)
[Out] Integral(x*x(3/2)*(a + b*csch(c + d*sqrt(x))), x)

204
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352 [+x (a + besch (c + d\/y_c)) dx

Optimal. Leaf size=120

2 4bLig (—e“+V¥)  4bLiy (e7+9V¥)  4byfxLip (-e“*¥V¥) 4by/xLiy (¢*¥V¥) 4bxtanh™ (e+4V)
—ax3+ - - + -

3 d3 a3 d? d? d

[Out] 2/3%axx~(3/2)-4xb*x*arctanh(exp(c+d*x~(1/2)))/d+4*xb*polylog(3,-exp(c+d*x~ (1

/2)))/d"3-4*b*xpolylog(3,exp(c+d*x~(1/2)))/d~3-4*b*polylog(2,-exp(c+d*x~(1/2
)))*x~(1/2)/d"2+4xbxpolylog(2,exp (c+d*xx~(1/2)))*x~(1/2)/d"2

Rubi [A] time = 0.12, antiderivative size = 120, normalized size of antiderivative
= 1.00, number of steps used = 10, number of rules used = 6, integrand size = 20,

number of les _ ().300, Rules used = {14, 5437, 4182, 2531, 2282, 6589}

integrand size

4byxPolyLog (2, —e*!VY) 4byxPolylog(2,e*!VY) 4bPolyLog (3, —e+!V¥) 4bPolylog(3,e+!Vr)
dZ dz d3 d3

Antiderivative was successfully verified.
[In] Int[Sqrt[x]*(a + b*Cschlc + d*Sqrt[x]]),x]

[Out] (2%a*x~(3/2))/3 - (4xbxxxArcTanh[E~(c + d*Sqrt([x])])/d - (4*b*Sqrt[x]*PolyL
ogl2, -E~(c + d*Sqrt[x])])/d~2 + (4*xbxSqrt[x]*PolyLogl[2, E~(c + d*Sqrt[x])]

)/d"2 + (4xbxPolyLogl3, -E~(c + d*Sqrt[x])])/d~3 - (4*b*PolyLogl[3, E"(c + d

*Sqrt [x])])/d"3

Rule 14

Int[(u_)*((c_.)*(x_))"(m_.), x_Symbol] :> Int[ExpandIntegrand[(c*x) m*u, x]
, x] /; FreeQ[{c, m}, x] &% SumQ[u] && !'LinearQ[u, x] && !MatchQ[u, (a_)
+ (b_.)*(v_) /; FreeQ[{a, b}, x] && InverseFunctionQ[v]]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]/x, x], x, v]l, x]] /; Functi
onOfExponentialQ[u, x] && 'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)[v_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

Int[Logll + (e_.)*((F_)"((c_.)*x((a_.) + (b_)*(x_)))) " (n_)I*x((f_.) + (g_.)
*(x_))"(m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLogl[2, -(ex(F~(c*(a + b*x
)))"n)])/ (bxcxnxLog[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x) (m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))"n)], x], x] /; FreeQ[{F, a, b, c, e, £
, g, n}y, x] && GtQ[m, 0]

Rule 4182

Int[csc[(e_.) + (Complex[0, fz_])*(f_.)*(x_)]1*((c_.) + (d_)*(x_))"(m_.), x
_Symbol] :> Simp[(-2x(c + d*x) “m*¥ArcTanh[E~(-(Ixe) + fxfzxx)])/(f*xfz*xI), x]
+ (-Dist[(d*m)/(fxfz*I), Int[(c + d*x)"(m - 1)*Log[l - E~(-(I*xe) + fxfz*x)
1, x], x] + Dist[(d*m)/(f*xfz*I), Int[(c + d*x)"(m - 1)xLog[l + E~(-(I*e) +
f*xfzxx)], x], x]) /; FreeQl{c, d, e, f, fz}, x] && IGtQ[m, O]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*x )" (@ )I*(M_.))"(p_)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschl[c + dx*x])
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“p, x], x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]

Rule 6589

Int[PolyLogln_, (c_.)*((a_.) + (b_.)*(x_))"(p_.01/((d_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, c*x(a + b*x) pl/(exp), x] /; FreeQ[{a, b, c, d
, €, n, pt, x] & EqQ[b*xd, axe]

Rubi steps

[ Vi (a4 besch (c + dv&)) dx = [ (avx + by esch (e + dvix)) dx
= %ax3/2+bf\/§csch(c+d\/§) dx

2
= gaxg’/ 2 + (2b) Subst ( f x?csch(c + dx) dx, x, \/E)

_ %axg’/z | Abx tanh ™’ (e”d‘/z) _ (4b) Subst (fxlog (1 — e”dx) dx, x, \/E) .

=3 . :

2 gt ()L ()L o)
3 d 42 7

_2 a0 4bxtanh”” (¢4 ) ~ 4b+/x Li, (—e~+V¥) N 4byx Liy (V) )
3 d 42 7

2, dbrtanh (V) dbyrLp (oY) bR LD (V)
3 d 42 42

Mathematica [A] time = 9.69, size = 142, normalized size = 1.18

2 (ad®x¥2 + 3bdPx log (1 - e+4V¥ ) — 3bd2x log (e°+9V¥ +1) — 6bd/x Li, (—e“* V¥ ) + 6bd~/x Li, (e°4V¥) + 601
343

Antiderivative was successfully verified.

[In] Integrate[Sqrt[x]*(a + b*Csch[c + d*Sqrt([x]]),x]

[Out] (2%(a*d”~3*x7(3/2) + 3*b*d"2*x*Log[l - E~(c + d*Sqrt[x])] - 3xbxd~2xxxLog[1
+ E7(c + d*Sqrt[x])] - 6xb*d*Sqrt[x]*PolyLog[2, -E~(c + d*Sqrt[x])] + 6%bx*d
xSqrt [x] *PolyLog[2, E~(c + d*Sqrt[x])] + 6*b*PolyLog[3, -E~(c + d*Sqrt([x])]

- 6%b*PolyLog[3, E~(c + d*Sqrt[x])]))/(3%xd~3)

fricas [F] time = 0.47, size = 0, normalized size = 0.00
integral (b\/& csch (d\/E + c) +a x,x)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))*x~(1/2),x, algorithm="fricas")
[Out] integral(b*sqrt(x)*csch(d*sqrt(x) + c) + axsqrt(x), x)

giac [F] time = 0.00, size = 0, normalized size = 0.00
[ (pesch(avx +¢) +a)yx dx

Verification of antiderivative is not currently implemented for this CAS.



207

[In] integrate((atb*csch(c+d*x~(1/2)))*x~(1/2),x, algorithm="giac")
[Out] integrate((bxcsch(d*sqrt(x) + c) + a)*sqrt(x), x)

maple [F] time = 0.58, size = 0, normalized size = 0.00
f(a + bcsch(c + d\/E)) Vx dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a+b*csch(c+d*x~(1/2)))*x~(1/2),x)
[Out] int((a+b*csch(c+d*x~(1/2)))*x"(1/2),x)

maxima [A] time = 1.64, size = 129, normalized size = 1.08

. 2(10g(e<w+c>+1)1og(e<w>)2+mz (_e<w+c>)1og(ew>)_2L13<_e<w+c>>)b z(log(_ew

— 2 +
3 ax d3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))*x~(1/2),x, algorithm="maxima"

[Out] 2/3*a*x”(3/2) - 2*(log(e~(d*sqrt(x) + c) + 1)*log(e”(d*sqrt(x)))~2 + 2xdilo
g(-e~(d*sqrt(x) + c))*log(e~(d*sqrt(x))) - 2x*polylog(3, -e~(d*sqrt(x) + c))
)*¥b/d"3 + 2*(log(-e~(d*sqrt(x) + c) + 1)*xlog(e~(d*sqrt(x)))~2 + 2*dilog(e~(
dxsqrt(x) + c))*log(e”(d*sqrt(x))) - 2*polylog(3, e~ (d*sqrt(x) + c)))*b/d"3

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

b
f\/; (ﬂ+sinh(c+d\/§)]dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(1/2)*(a + b/sinh(c + d*xx~(1/2))),x)
[Out] int(x~(1/2)*(a + b/sinh(c + d*x~(1/2))), x)

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

[ Va (a4 besch (¢ + dvR)) d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x*x(1/2)))*x*x*x(1/2),%)

[Out] Integral(sqrt(x)*(a + bxcsch(c + d*sqrt(x))), x)
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a+bcsch(c+d \/E)

= dx

353 |

Optimal. Leaf size=26

2btanh ™ (cosh (c +dv/x ))
d

2a\/_ -

[Out] -2*b*arctanh(cosh(c+d*x~(1/2)))/d+2*a*xx~(1/2)
Rubi [A] time = 0.03, antiderivative size = 26, normalized size of antiderivative

= 1.00, number of steps used = 4, number of rules used = 3, integrand size = 20,
number of rules _ ) 150, Rules used = {14, 5437, 3770}

integrand size

2btanh™ (cosh (c +dv/x ))

2 —
avx y

Antiderivative was successfully verified.

[In] Int[(a + b*Cschlc + d*Sqrt[x]])/Sqrt[x],x]

[Out] 2%axSqrt[x] - (2xb*ArcTanh[Cosh[c + d*Sqrt[x]]])/d
Rule 14

Int[(u_)*((c_.)*(x_))"(m_.), x_Symbol] :> Int[ExpandIntegrand[(c*x) m*u, x]
, x] /; FreeQ[{c, m}, x] && SumQ[u] && !LinearQ[u, x] && !'MatchQ[u, (a_ )
+ (b_.)x(v_) /; FreeQ[{a, b}, x] &% InverseFunctionQ[v]]

Rule 3770

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

Rule 5437

Int[((a_.) + Csch[(c_.) + (d_.)*x_)"(m_)]*(_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschlc + d*x])
“p, x], x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]

Rubi steps

a+bcsch(c+d\/§) ~ i+bcsch(c+d\/§)]
f N czlx—f(\/E N dx
s,

= 2a\/x + (2b) Subst ( f csch(c + dx) dx, x, \/§)

- 2btanh™ (co;h (c + d\/E))

Mathematica [A] time = 0.04, size = 34, normalized size = 1.31

2 (a (c+dyx) +blog (tanh (% (c+ d\/E))))
d




209

Antiderivative was successfully verified.

[In] Integrate[(a + b*Csch[c + dxSqrt[x]])/Sqrt[x],x]
[Out] (2*(a*x(c + d*Sqrt[x]) + b*Log[Tanh[(c + d*Sqrt([x])/2]11))/d

fricas [B] time = 0.46, size = 55, normalized size = 2.12

2 (ad\/E -blog (cosh (d\ﬁ + c) + sinh (d\/E + c) + 1) +blog (cosh (d\ﬁ + c) + sinh (d\/E + c) - 1))
d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))/x~(1/2),x, algorithm="fricas")

[Out] 2x(a*xd*sqrt(x) - bxlog(cosh(d*sqrt(x) + c) + sinh(d*sqrt(x) + c) + 1) + bx*l
og(cosh(d*sqrt(x) + c) + sinh(d*sqrt(x) + c) - 1))/d

giac [B] time = 0.12, size = 49, normalized size = 1.88

2 (d\/il n c)a i 2blog (e(d‘/hc) + 1) . 2b10g(|e(d‘/;+c) - 1|)

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

[In] integrate((atb*csch(c+d*x~(1/2)))/x~(1/2),x, algorithm="giac")
[Out] 2*(d*sqrt(x) + c)*a/d - 2*xbxlog(e”(d*sqrt(x) + c) + 1)/d + 2*bxlog(abs(e”(d

xsqrt(x) + ¢c) - 1))/d
time = 0.17, size = 26, normalized size = 1.00

2bln (tanh (% + %))
2av/x + 7

maple [A]

Verification of antiderivative is not currently implemented for this CAS.

[In] int((at+b*csch(c+d*x~(1/2)))/x~(1/2),%)
[Out] 2%a*xx~(1/2)+2%b/d*1n(tanh(1/2*c+1/2*d*x"(1/2)))

maxima [A] time = 0.41, size = 25, normalized size = 0.96

2blog (tanh (% dyx + % c))

2
aVx + y

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))/x~(1/2),x, algorithm="maxima"
[Out] 2*a*sqrt(x) + 2*bxlog(tanh(1/2*d*sqrt(x) + 1/2xc))/d

mupad [B] time = 1.44, size = 47, normalized size = 1.81

bed V¥ e V-2
4atan | —————| V12
aan( e )r

2a\/_— \/—_dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b/sinh(c + d*x~(1/2)))/x"(1/2),x%)



210

[Out] 2xa*x~(1/2) - (4*atan((b*xexp(d*x~(1/2))*exp(c)*(-d~2)~(1/2))/(d*(b~2)"(1/2)
))*(b”"2)7(1/2))/(-d"2)~(1/2)

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

a+bcsch(c+d\/§)
e

dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x*x(1/2)))/x*x*x(1/2),%)

[Out] Integral((a + b*csch(c + d*sqrt(x)))/sqrt(x), x)
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3.54

Optimal. Leaf size=30

f a+bcsch(c+d\/§) I

32

csch (¢ + d+/x
bInt( (3 \/_),x] ﬁ
x3/2

RE

[Out] -2#%a/x~(1/2)+b*Unintegrable(csch(c+d*x~(1/2))/x~(3/2),%)

Rubi [A] time = 0.02, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

number of steps used = 0, number of rules used = 0, integrand size = 0, - :
integrand size

0.000, Rules used = {}
dx

x3/2

fa+bcsch(c+d\/§)

Verification is Not applicable to the result.
[In] Int[(a + b*Csch[c + d*Sqrt[x]])/x~(3/2),x]
[Out] (-2*a)/Sqrt[x] + bxDefer[Int] [Cschlc + d*Sqrt([x]]/x~(3/2), x]

Rubi steps

fa+bcsch(c+d\/§)dx:f( a bcsch(c+d\/§))dx

132 32 32

2 csch (¢ + dv/x
-l <3 V) 4
x3/2

Mathematica [A] time = 24.23, size = 0, normalized size = 0.00

dx

fa+bcsch(c+d\/§)

Verification is Not applicable to the result.

[In] Integrate[(a + b*Cschl[c + d*Sqrtl[x]])/x"(3/2),x]
[Out] Integratel[(a + b*Csch[c + d*Sqrt[x]])/x~(3/2), xl]
time = 0.40, size = 0, normalized size = 0.00

by/x csch (dx/y_c + c) +a\x
2 X

integral
& X

fricas [A]

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))/x~(3/2),x, algorithm="fricas")
[Out] integral ((bxsqrt(x)*csch(d*sqrt(x) + c) + a*sqrt(x))/x"2, x)

giac[A] time = 0.00, size = 0, normalized size = 0.00

dx

3
x2

fbcsch(d\/E +c) +a

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((atb*csch(c+d*x~(1/2)))/x~(3/2),x, algorithm="giac")
[Out] integrate((bxcsch(d*sqrt(x) + c) + a)/x~(3/2), x)

maple [A] time = 0.74, size = 0, normalized size = 0.00

fa+bcsch£c+d\/§) o
2

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

[In] int((a+b*csch(c+d*x~(1/2)))/x"~(3/2),x)
[Out] int((a+b*csch(c+d*x~(1/2)))/x~(3/2),x%)
maxima [A] time = 0.00, size = 0, normalized size = 0.00

1 1 2a
b f dx+b f dx - 22
x2eVF) | 2 2dVie) _yp VX

2e

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))/x~(3/2),x, algorithm="maxima"
[Out] bxintegrate(1/(x~(3/2)*e~(d*sqrt(x) + c) + x~(3/2)), x) + bxintegrate(1/(x~
(3/2)*e”~(d*sqrt(x) + ¢c) - x7(3/2)), x) - 2*a/sqrt(x)

mupad [A] time = 0.00, size = -1, normalized size = -0.03

b

f&l+w

X

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b/sinh(c + d*x~(1/2)))/x~(3/2),x)
[Out] int((a + b/sinh(c + d*x~(1/2)))/x~(3/2), x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

X

a+bcsch(c+d\/§)
J———
2

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

[In] integrate((atb*csch(c+d*x*x(1/2)))/x*x*(3/2),x%)
[Out] Integral((a + bxcsch(c + d*xsqrt(x)))/x*x*(3/2), x)
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3.55

Optimal. Leaf size=32

f a+bcsch(c+d\/§) I

512

csch (c + d\/E) ] 24

bII’lt( x5 7 X|— W

[Out] -2/3%a/x~(3/2)+b*Unintegrable(csch(c+d*x~(1/2))/x~(56/2),%)

Rubi [A] time = 0.02, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

number of steps used = 0, number of rules used = 0, integrand size = 0, - :
integrand size

0.000, Rules used = {}
dx

x5/2

fa+bcsch(c+d\/§)

Verification is Not applicable to the result.
[In] Int[(a + b*Csch[c + d*Sqrt[x]])/x~(5/2),x]
[Out] (-2*a)/(3*x~(3/2)) + b*Defer[Int] [Cschlc + d*Sqrt[x]]/x~(5/2), x]

Rubi steps

fa+bcsch(c+d\/§)dx:f[ a bcsch(c+d\/§)] o

52 52 52

2a csch (c + d\/E)
= _W + bf x5/2 dx

Mathematica [A] time = 25.76, size = 0, normalized size = 0.00

dx

fa+bcsch(c+d\/§)

Verification is Not applicable to the result.

[In] Integrate[(a + b*Cschl[c + d*Sqrt[x]])/x~(5/2),x]
[Out] Integrate[(a + b*Csch[c + d*Sqrt([x]])/x~(5/2), xl]
time = 0.43, size = 0, normalized size = 0.00

by/x csch (d\/§ + c) + a4/x
3 =

X

fricas [A]

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))/x~(5/2),x, algorithm="fricas")
[Out] integral ((bxsqrt(x)*csch(d*sqrt(x) + c) + a*sqrt(x))/x"3, x)

giac [A] time = 0.00, size = 0, normalized size = 0.00

dx

5
X2

fbcsch(dx/z +c) +a

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((atb*csch(c+d*x~(1/2)))/x~(5/2),x, algorithm="giac")
[Out] integrate((bxcsch(d*sqrt(x) + c) + a)/x~(5/2), x)

maple [A] time = 0.74, size = 0, normalized size = 0.00

fa+bcsch£c+d\/§) o
2

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

[In] int((a+b*csch(c+d*x~(1/2)))/x~(5/2),x)
[Out] int((atb*csch(c+d*x~(1/2)))/x"(5/2),x)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

1 1 2
b [ = sdv+b [ - dx - =%
x2eldVETe) o s xaeldVEee) _ i3 3x2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))/x~(5/2),x, algorithm="maxima")

[Out] bxintegrate(1/(x~(5/2)*e~(d*sqrt(x) + c) + x~(5/2)), x) + b*xintegrate(1/(x~
(6/2)*e”(d*sqrt(x) + c) - x°(6/2)), x) - 2/3*%a/x~(3/2)

mupad [A] time = 0.00, size = -1, normalized size = -0.03

b

fa+m

PP dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b/sinh(c + d*x~(1/2)))/x"(5/2),x%)
[Out] int((a + b/sinh(c + d*x~(1/2)))/x~(5/2), x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

X

a+bcsch(c+d\/§)
L
2

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

[In] integrate((atb*csch(c+d*x**x(1/2)))/x**(5/2),x)
[Out] Integral((a + b*csch(c + d*sqrt(x)))/x**(5/2), x)
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3.56 [ x3? (a + besch (c + d\/E))z dx

Optimal. Leaf size=363

2

2 50, 96abLis (—e”d‘/; ) _96abLi5 (e”d‘/z) _96ab\/§ Liy (—e”d\/; ) N 96ab/x Liy (eC+d\/§) 48abxLis (—e

55 7 7 7 * B

[Out] -2*%b~2*x~2/d+2/5*%a~2*x~ (5/2) -8*a*b*x~2*arctanh (exp(c+d*x~(1/2)))/d-2xb~2%x~
2*xcoth(c+d*x~(1/2)) /d+8%b~2xx~ (3/2) *1n(1-exp (2*c+2*xd*x~(1/2))) /d"2-16*a*xb*x
~(3/2)*polylog(2,-exp(c+d*x~(1/2)))/d"2+16*a*xb*x~ (3/2)*polylog(2,exp(c+d*x”
(1/2)))/d~2+12%b~2*x*polylog (2, exp (2*c+2xd*x~ (1/2))) /d"3+48*a*b*x*polylog(3
,—exp(c+d*x~(1/2)))/d~3-48*%axb*xx*xpolylog(3,exp(c+d*x~(1/2)))/d"3+6%b~2*poly
log(4,exp(2xc+2*d*x~(1/2)))/d"5+96*a*b*polylog(5,-exp(c+d*x~(1/2)))/d~5-96%
axbxpolylog(5,exp(c+d*x~(1/2)))/d~5-12*b~2*polylog(3,exp (2*xc+2*xd*x~(1/2)))*
x~(1/2)/d"4-96%axbxpolylog(4,-exp(c+d*x~(1/2)))*x~(1/2)/d~4+96*a*xb*polylog(
4,exp(c+d*x”(1/2)))*x~(1/2)/d"4

Rubi [A] time = 0.53, antiderivative size = 363, normalized size of antiderivative
= 1.00, number of steps used = 21, number of rules used = 10, integrand size = 22,

number of rules _ ) 454, Rules used = {5437, 4190, 4182, 2531, 6609, 2282, 6589, 4184, 3716,

integrand size

2190}

16abx¥2PolyLog (2, —¢“**V¥) 16abx¥2PolyLog (2,e4¥*) 48abxPolyLog (3, -e“+4V¥) 48abxPolyLog

2 * 2 * B B

Antiderivative was successfully verified.
[In] Int[x~(3/2)*(a + b*Cschl[c + d*Sqrt[x]])~2,x]

[Out] (-2*%b~2%x72)/d + (2*a~2*x~(5/2))/5 - (8*axb*x~2*ArcTanh[E~(c + d*Sqrt[x])])
/d - (2xb~2*xx"2*Coth[c + d*Sqrt[x]])/d + (8xb~2*xx~(3/2)*Logl[l - E~(2*(c + d
xSqrt[x]))])/d"2 - (16*axb*xx~(3/2)*PolyLog[2, -E~(c + d*Sqrt[x])])/d"2 + (1
6*axbxx~(3/2)*PolyLog[2, E~(c + d*Sqrt[x])])/d"2 + (12xb~2*x*PolyLogl[2, E~(

2%(c + dxSqrt[x]))])/d"3 + (48*a*b*x*PolyLog[3, -E~(c + d*Sqrt[x])]1)/d"3 -
(48*axb*xx*PolyLog[3, E~(c + d*Sqrt[x])])/d~3 - (12xb~2*Sqrt[x]*PolyLogl[3, E
~(2x(c + dxSqrt[x]))])/d"4 - (96*axbxSqrt[x]*PolyLogl[4, -E~(c + d*Sqrt([x])]

)/d"4 + (96*axb*Sqrt[x]*PolyLogl[4, E~(c + dxSqrt[x])])/d~4 + (6xb~2*PolyLog

[4, E"(2x(c + d*Sqrt[x]))])/d"5 + (96*a*b*PolyLog[5, -E~(c + d*Sqrt([x])])/d

~5 - (96xaxb*PolylLog[5, E~(c + d*Sqrt[x])]1)/d"5

Rule 2190

Int [CC(F_)~((g_)*((e_.) + (£_)*(x_))))"(a_)*((c_.) + (d_)*(x_))"(m_.))/
(@) + (b_)*x((F_)~((g_.)*((e_.) + (£_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x) m*Log[1l + (bx(F~(gx(e + f*x))) n)/al)/(bxf*g*nxLogl[F]), x] - Di
st [(d*m) / (b*f*g*n*Log[F]), Int[(c + d*x)"(m - 1)*Logl[l + (b*x(F~(gx(e + f*x)
))"n)/al, x], x] /; FreeQ[{F, a, b, ¢, 4, e, f, g, n}, x] && IGtQ[m, 0]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]/x, x], x, v], x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)[v_]l /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

Int[Log[l + (e_.)*((F_)"((c_.)*x((a_.) + (b_.)*(x_)))) " (n_)]*((f_.) + (g_.)
*(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) “m*PolyLog[2, -(ex(F~(cx(a + bxx
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)))"n)]1)/(b*cxn*xLog[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x) " (m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))™n)], x1, x] /; FreeQ[{F, a, b, c, e, f
, g, n}r, x] && GtQ[m, 0]

Rule 3716

Int[((c_.) + (@_)*(x_))"(m_.)*tan[(e_.) + Pix(k_.) + (Complex[0, fz ])*(f_
Dx(x_)], x_Symbol] :> -Simp[(I*(c + d*x)"(m + 1))/(d*(m + 1)), x] + Dist[2
*I, Int[((c + d*x) " m*E~(2%(-(I*e) + fxfz*xx)))/(E~(2*%I*k*Pi)*(1 + E~(2x(-(Ix*
e) + fxfzxx))/E~(2%Ixk*Pi))), x], x] /; FreeQl{c, d, e, f, fz}, x] && Integ
erQ[4xk] && IGtQ[m, O]

Rule 4182

Int[csc[(e_.) + (Complex[0, fz 1)x(f_.)*(x )I*((c_.) + (d_.)*(x))"(m_.), x
_Symbol] :> Simp[(-2%(c + d*x) m*ArcTanh[E~(-(Ixe) + fxfzxx)])/(fxfz*I), x]
+ (-Dist[(d*m)/(fxfz*I), Int[(c + d*x)"(m - 1)*Log[l - E~(-(I*xe) + f*xfz*x)
1, x], x] + Dist[(d*m)/(f*xfz*I), Int[(c + d*x)~(m - 1)xLog[l + E~(-(I*e) +
fxfzxx)], x], x]) /; FreeQl{c, d, e, f, fz}, x] && IGtQ[m, O]

Rule 4184

Int[csc[(e_.) + (£_)*(x )17 2x((c_.) + (d_.)*(x_))"(m_.), x_Symbol] :> -Sim
pl((c + d*x) m*Cot[e + f*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)~(m - 1)*Co
tle + f*x], x], x] /; FreeQ[{c, d, e, £}, x] && GtQ[m, O]

Rule 4190

Int[(cscl(e_.) + (£_)*(x )I*(b_.) + (a)) " (m_.)*((c_.) + (d_.)*(x_)) " (m_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)”m, (a + b*Cscle + f*x])"n, x],
x] /; FreeQ[{a, b, c, d, e, f, m}, x] && IGtQ[m, 0] && IGtQ[n, O]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*x_)" (@ )]*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschlc + d*x])
“p, x], x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]

Rule 6589

Int [PolyLogln_, (c_.)*((a_.) + (b_.)*(x_))"(p_.01/((d_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, c*x(a + b*x) pl/(exp), x] /; FreeQ[{a, b, c, d
, e, n, p}y, x] & EqQ[bxd, axel]

Rule 6609

Int[((e_.) + (f_.)*(x_)) " (m_.)*PolyLogln_, (d_.)*((F_)~((c_.)*((a_.) + (b_.
)*(x ))))"(p_.)], x_Symbol] :> Simp[((e + f*x) m*PolyLog[n + 1, d*(F~(c*(a
+ b*x)))"pl)/(bxcxp*Log[F]), x] - Dist[(f*m)/(bxc*p*Log[F]), Int[(e + f*x)~
(m - 1)*PolyLog[n + 1, d*(F~(cx(a + b*x)))7pl, x], x] /; FreeQ[{F, a, b, c,
d, e, £, n, p}, x] && GtQ[m, O]

Rubi steps
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fx3/2 (a + besch (c + dﬁ))z dx = 2 Subst (fx‘*(a + besch(c + dx))? dx, x, \/§)

= 2 Subst ( f (a2x4 + 2abx*csch(c + dx) + bPxtcsch?(c + dx)) dx, x, \/x )

2
= 2022 + (dab) Subst ( f esch(c + dx) dx, x,\/E) + (20%) Subst ( f x

2 5 o 8abx? tanh™! (e”d ‘/E) 2b%x? coth (c + d\/E) (16ab) Subs
= —a?x°2 - y _ y _
2 SR () 2R i)
d 5 d d
W2 2, ., Babx® tanh™" (e+4V¥) 26232 coth (c + dv/x )
ST st d ) d i
2% 2, . » 8abx? tanh™! (e”dﬁ) 2b%x? coth (c + d\/E)
= - y - y + -
2% 2, . " 8abx? tanh™! (e”dﬁ) 2b%x? coth (c + d\/E)
= - + =a x7'" - - + -
d 5 d d
2% 2, . " 8abx? tanh™! (e”dﬁ) 2b%x? coth (c + d\/E)
= g - y - y + -
2%x% 2, & " 8abx? tanh ™! (e”dﬁ) 2b%x? coth (c + dx/f)
= - + —a°x — — + -
d 5 d d
Mathematica [A] time = 10.99, size = 718, normalized size = 1.98
. dvx ) . dvx
242552 sinh? (c + d\/;) (a + besch (c + d\/;))z b?x?csch (%) sinh (Tx) sinh® (c + d\/E) csch (% + —x) (
+

5 (asinh (c + dy& ) + b)’ d (asinh (c + Ay ) +b)’

Antiderivative was successfully verified.

[In] Integratel[x~(3/2)*(a + b*Csch[c + d*Sqrt[x]])~2,x]

[Out] (2*xa~2*x~(5/2)*(a + b*Cschlc + d*Sqrt[x]]) 2+Sinh[c + d*Sqrt[x]]~2)/(5*x(b +

axSinh[c + d*Sqrt([x]])~2) + (4xb*x(a + b*Cschlc + d*Sqrt[x]]) 2% (-((b*xd~4*x
~2)/(-1 + E7(2%c))) + 2*%bxd"3*x~(3/2)*Logl[l - E~(-c - d*Sqrt[x])] + axd™4x*x
~2xLog[1l - E7(-c - d*Sqrt[x])] + 2¥bxd~3*x~(3/2)*Logl[l + E~(-c - d*Sqrt[x])
] - axd™4*x"2*Log[1 + E"(-c - dxSqrt[x])] + 2xd"2*x(-3*b + 2*axd*Sqrt[x])*x*
PolyLog[2, -E~(-c - dxSqrt[x])] - 2xd"2*x(3*b + 2xa*d*Sqrt[x])*x*PolyLogl2,
E~(-c - d*Sqrt[x])] - 12%b*xdxSqrt[x]*PolyLog[3, -E~(-c - dxSqrt[x])] + 12*a
*d~2*x*PolyLog[3, -E~(-c - d*Sqrt[x])] - 12*%b*d*Sqrt[x]*PolyLogl[3, E~(-c -
dxSqrt [x])] - 12*%axd~2*x*PolyLog[3, E~(-c - d*Sqrt[x])] - 12xbxPolyLogl4, -
E~(-c - d*xSqrt[x])] + 24*axdxSqrt[x]*PolyLog[4, -E~(-c - dxSqrt[x])] - 12%b
*xPolyLog[4, E"(-c - d*xSqrt[x])] - 24xaxd*Sqrt[x]*PolyLog[4, E~(-c - d*Sqrtl[
x])] + 24xaxPolyLog[5, -E~(-c - d*Sqrt([x])] - 24xa*PolyLogl[5, E~(-c - dx*Sqr
t[x])]1)*Sinh[c + dxSqrt[x]]~2)/(d"5x(b + a*Sinh[c + d*Sqrt[x]])~2) + (b~2*x
~2xCsch[c/2]*Cschc/2 + (d*Sqrt[x])/2]*(a + b*Csch[c + d*Sqrt[x]]) 2*Sinh[c
+ d*xSqrt[x]]72*Sinh [(d*xSqrt[x])/2])/(d*x(b + a*Sinh[c + d*Sqrt[x]])~2) - (b
~2%x72%(a + bxCschlc + d*xSqrt[x]]) 2*Sech[c/2]*Sech[c/2 + (d*Sqrt[x])/2]*Si
nh[c + dxSqrt[x]]~2*Sinh[(d*Sqrt[x])/2])/(d*(b + a*Sinh[c + d*Sqrt[x]])~2)

fricas [F] time = 0.41, size = 0, normalized size = 0.00

3 3 3
integral (b2x5 csch (d\/? + c)z + 2 abx2 csch (d\/; + c) +a’x2, x)
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(3/2)*(atb*csch(c+d*x~(1/2)))"2,x, algorithm="fricas")

[Out] integral(b~2*x~(3/2)*csch(d*sqrt(x) + c)~2 + 2%axb*x”~(3/2)*csch(d*sqrt(x) +
c) + a"2*x~(3/2), x)

giac [F] time = 0.00, size = 0, normalized size = 0.00
23
f(b csch (d\/E + c) + a) x2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(3/2)*(atb*csch(c+d*x~(1/2)))"2,x, algorithm="giac")
[Out] integrate((b*csch(d*sqrt(x) + c) + a)~2*xx~(3/2), x)

maple [F] time = 0.82, size = 0, normalized size = 0.00
3 2
fo (a + bcsch(c + d\/&)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(3/2)*(a+b*csch(c+d*x~(1/2)))"2,x)
[Out] int(x~(3/2)*(at+b*csch(c+d*x~(1/2)))"2,x)

maxima [A] time = 2.48, size = 422, normalized size = 1.16

3
41242 4 (d4x2 log (e(d\/hc) + 1) +4d3x2Li, (—e(dﬁﬂ)) -12 dzxLig,(—e(d‘/;H)) + 24 d+/x Li

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(3/2)*(atb*csch(c+d*x~(1/2)))"2,x, algorithm="maxima"

[Out] 2/5*%a"2*x7(5/2) - 4xb~2*x"2/(d*e” (2xd*sqrt(x) + 2*xc) - d) - 4*(d~4*xx"2*log(
e”(dxsqrt(x) + c) + 1) + 4xd"3*x"(3/2)*dilog(-e~ (d*sqrt(x) + c)) - 12*d™2xx
xpolylog(3, -e”~(d*sqrt(x) + c)) + 24xd*sqrt(x)*polylog(4, -e~(d*sqrt(x) + c
)) - 24xpolylog(5, -e~(d*sqrt(x) + c)))*a*xb/d"5 + 4*x(d~4xx"2xlog(-e” (d*sqrt
(x) + c) + 1) + 4xd"3*x"(3/2)*dilog(e” (d*sqrt(x) + c)) - 12xd~2*x*polylog(3
, €7 (dxsqrt(x) + c)) + 24xd*xsqrt(x)*polylog(4, e~ (d*sqrt(x) + c)) - 24*poly
log(5, e~ (d*sqrt(x) + c)))*a*b/d~5 + 8*%(d~3*x~(3/2)*log(e”(d*sqrt(x) + c) +
1) + 3*%d"2*x*dilog(-e~(d*sqrt(x) + c)) - 6xd*sqrt(x)*polylog(3, -e” (d*sqrt
(x) + c)) + 6xpolylog(4, -e”(d*sqrt(x) + c)))*b"2/d”5 + 8%(d~3*x~(3/2)*1log(
-e~(d*sqrt(x) + c) + 1) + 3*xd"2*xxdilog(e” (d*sqrt(x) + c)) - 6*d*sqrt(x)*po
lylog(3, e~ (d*sqrt(x) + c)) + 6%polylog(4, e~ (d*sqrt(x) + c)))*b~2/d"5 - 2/
5 (2%axb*d~5*x”(5/2) + b5xb~2%d"4*x72)/d"5 + 2/5%(2%axb*d"5*x”(5/2) - 5xb72x
d~4*x72)/d"5

mupad [F] time = 0.00, size = -1, normalized size = -0.00

2
b
x| a+ dx
f sinh (c +d \/E)
Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(3/2)*(a + b/sinh(c + d*x~(1/2)))"2,x)
[Out] int(x~(3/2)*(a + b/sinh(c + d*x~(1/2)))"2, x)



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

fxg (a + bcsch (c + dﬁ))z dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(3/2)*(at+b*csch(c+d*x**(1/2)))**2,x)
[Out] Integral(x**(3/2)*(a + bxcsch(c + d*sqrt(x)))**2, x)
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357  [+x (a + besch (c + d\/E))Z dx

Optimal. Leaf size=209

a3 d3 d? 42 7

[Out] -2xb~2*x/d+2/3*a”2*x~ (3/2)-8*axb*x*arctanh (exp (c+d*x~(1/2)))/d-2%b~2*x*coth
(c+d*x~(1/2))/d+2*xb~2*polylog(2,exp (2xc+2*xd*x~(1/2)))/d~3+8*a*xb*polylog(3,-

exp (c+d*x~(1/2)))/d"3-8*a*xb*polylog(3,exp(c+d*x~(1/2)))/d"3+4*b"2*1n(1-exp(
2xc+2*xd*x~(1/2)) ) *x~(1/2) /d"2-8*a*b*polylog(2,-exp(c+d*x~(1/2)))*x~(1/2)/d~
2+8xa*b*polylog(2,exp(c+d*x~(1/2)))*x~(1/2)/d"2

Rubi [A] time = 0.33, antiderivative size = 209, normalized size of antiderivative
= 1.00, number of steps used = 15, number of rules used = 11, integrand size = 22,

numbaxﬁruks::(1500,Rxdest$ed_::{5437,4190,4]82,253],2282,6589,4184,3716,2190,

integrand size

2279, 2391}

8aby/x PolyLog (2, —e”d‘/;) 8ab+/x PolyLog (2, e”d‘/}) 8abPolyLog (3, —eeHVR ) 8abPolyLog (3, ety
d2 d? a3 a3

Antiderivative was successfully verified.
[In] Int[Sqrt[x]*(a + bxCsch[c + d*Sqrt[x]])~2,x]

[Out] (-2%b~2%x)/d + (2%a~2%x~(3/2))/3 - (8*axb*x*ArcTanh[E~(c + d*Sqrt[x])])/d -
(2%b~2xx*Coth[c + d*Sqrt[x]])/d + (4xb~2*xSqrt[x]*Logl[l - E~(2*x(c + d*Sqrtl[

x]))]1)/d"2 - (8*axbxSqrt[x]*PolyLog[2, -E~(c + d*Sqrt[x])])/d"2 + (8*a*bx*Sq

rt [x]*PolyLog[2, E~(c + d*Sqrt[x])])/d™2 + (2%b~2*PolylLog[2, E~(2*(c + d*Sq

rt[x]))])/d"3 + (8xaxbxPolyLogl[3, -E~(c + d*Sqrt[x])])/d"3 - (8*a*b*PolyLog

[3, E"(c + d*Sqrt[x])])/d"3

Rule 2190

Int [(C(F_)~((g_)*((e_.) + (£_)*(x_))))"(a_)*((c_.) + (d_)*(x_))"(m_.))/
(@) + (b_)*x((F_)~((g_.)*((e_.) + (f_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x) mxLog[1l + (b*(F~(gx(e + f*x)))"n)/al)/(b*xf*g*n*Log[F]), x] - Di
st [(d*m) / (b*xf*g*n*Log[F]), Int[(c + d*x)"(m - 1)*Log[l + (b*x(F~(gx(e + f*x)
))"n)/al, x1, x] /; FreeQ[{F, a, b, ¢, d, e, £, g, n}, x] & IGtQ[m, 0]

Rule 2279

Int[Logl(a_) + (b_.)*x((F_)~((e_.)*x((c_.) + (d_.)*(x_))))"(n_.)], x_Symbol]
:> Dist[1/(d*e*n*Log[F]), Subst[Int[Logla + b*x]/x, x], x, (F~(ex(c + d*x))
)°nl, x] /; FreeQ[{F, a, b, ¢, d, e, n}, x] & GtQ[a, 0]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]/x, x], x, v]l, x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)Iv_1 /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2391

Int[Log[(c_.)*x((d ) + (e_.)*x(x )" (n_.))]1/(x_), x_Symbol] :> -Simp[PolyLogl[2
, —(cxexx"n)]/n, x] /; FreeQl{c, d, e, n}, x] && EqQ[c*d, 1]
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Rule 2531

Int[Log[l + (e_)*((F_)~((c_)*((a_.) + (b_I)*x_ DN~ (a_)I*((£f_.) + (g_.)
*(x_))"(m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(ex(F~(c*(a + b*x
)))An)])/(b*c*n*Log[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*X)A(m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, f
, g, n}y, x] && GtQ[m, 0]

Rule 3716

Int[((c_.) + (d_)*(x_)) " (m_.)*tan[(e_.) + Pix(k_.) + (Complex[0, fz ])*(f_
D*(x_)1, x_Symboll :> -Simp[(I*(c + d*x)"(m + 1))/(d*(m + 1)), x] + Dist[2
*I, Int[((c + d*xx) m*E~(2%(-(Ixe) + fxfzxx)))/(E~(2*%Ixk*xPi)*x(1 + E~ (2% (-(Ix*
e) + fxfzxx))/E~(2xIxk*Pi))), x], x] /; FreeQl{c, d, e, f, fz}, x] && Integ
erQ[4xk] && IGtQ[m, O]

Rule 4182

Int[csc[(e_.) + (Complex[0, fz 1)*(f_ .)*(x )I*((c_.) + (d_)*(x))"(m_.), x
_Symbol] :> Simp[(-2*(c + d*x) m*ArcTanh[E~(-(I*e) + fxfz*x)])/(£xfz*xI), x]
+ (-Dist [(d*m)/(fxfz*I), Int[(c + d*x)"(m - 1)*Log[l - E~(-(I*xe) + f*xfz*x)
1, x1, x] + Dist[(d*m)/(fxfz*I), Int[(c + d*x)"(m - 1)*Log[l + E~(-(Ixe) +
fxfzxx)], x], x]) /; FreeQl{c, d, e, f, fz}, x] && IGtQ[m, O]

Rule 4184

Int[cscl(e_.) + (£_)*(x )]172x((c_.) + (d_.)*(x_))"(m_.), x_Symbol] :> -Sim
pl((c + d*x) m*xCot[e + f*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)~(m - 1)*Co
tle + f*x], x], x] /; FreeQl{c, d, e, f}, x] && GtQ[m, O]

Rule 4190

Int[(cscl(e_.) + (£_)*(x_)1*(b_.) + (a_)) " (a_.)*((c_.) + (d_.)*(x_))"(m_.)
, x_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (a + b*Cscle + f*x])"n, x],
x] /; FreeQ[{a, b, c, d, e, f, m}, x] && IGtQ[m, 0] && IGtQ[n, O]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*x )" (@ )I*(M_.))"(p_)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Csch[c + d*x])
“p, xJ, x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]

Rule 6589

Int[PolyLogln_, (c_.)*((a_.) + (b_.)*(x_))"(p_.)1/C(d_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, c*(a + b*x) pl/(exp), x] /; FreeQ[{a, b, c, d
, e, n, p}, x] && EqQ[bxd, axe]

Rubi steps
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f V& (a +besch (c +dvix ) dx = 2Subst ( f 22(a + besch(c + dx))? dx, x, Vx )

= 2 Subst ( f (a2x2 + 2abx2csch(c + dx) + b2x2csch?(c + dx)) dx, x, \/;)

2
= §a2x3/2 + (4ab) Subst ( f x2csch(c + dx) dx, x, \x ) (sz) Subst ( f x%cs

2 , 4 8abx tanh ™+ (e”d‘/;‘) 2b2x coth (c + d\/E) (8ab) Subst ( [x
= —a%x3? - y _ y _
20%x 2 , 4 2 8abx tanh ™! (e”dﬁ) 2b%x coth (c +d+/x ) 8ab+/x
= ——— + —a?x%2 - _ _
d 3 d d
2b%x 2 8abx tanh™ (e”d\/;) 2b%x coth (c + d\/E) 4% +fx
S +
d 3 d d
20%x 2 8abx tanh ™’ (e”d\/; ) 2b%x coth (c +d \/E) 4b%/x
= - + —a?x32 — +
4 '3 d d
2b x 2 8abx tanh™ (€C+dﬁ) 2b2x coth (c + d\/E) 4% +fx
=t ga 2232 — y - y +

Mathematica [A] time = 9.28, size = 316, normalized size = 1.51

ga2x3/2+4b (_ (b B Zad\ﬂ) Lip (—e_c_d‘/;) - (2ad\/§ + b) Lip (e ( o d‘/_) + ad®x log( T d‘/_) ad?xlog (e‘

Antiderivative was successfully verified.

[In] Integrate[Sqrt[x]*(a + b*Cschlc + d*Sqrt[x]])~2,x]

[Out] (2*%a™2*x7(3/2))/3 + (4xb*(-((b*d"2*x)/(-1 + E7(2%c))) + b*d*Sqrt [x]*Logll -
E~(-c - d*Sqrt(x])] + a*d™2*x*Logl[l - E"(-c - d*Sqrt[x])] + bxd*Sqrt[x]*Lo
gll + E7(-c - d*Sqrt[x])] - axd™2*x*Logl[l + E"(-c - d*Sqrt[x])] - (b - 2*ax
d*Sqrt [x])*PolyLog[2, -E~(-c - d*Sqrt[x])] - (b + 2*axd*Sqrt[x])*PolyLogl2,

E~(-c - d*Sqrt[x])] + 2xaxPolyLog[3, -E~(-c - d*Sqrt[x])] - 2*a*PolyLogl[3,

E~(-c - d*Sqrt[x])]))/d"3 + (b~2*x*Csch[c/2]*Csch[(c + d*Sqrt[x])/2]*Sinh[
(d*Sqrt[x])/2]1)/d - (b~2*x*Sech[c/2]*Sech[(c + d*Sqrt[x])/2]*Sinh[(d*Sqrt[x
1)/21)/4

fricas [F] time = 0.43, size = 0, normalized size = 0.00

integral [ b?/x csch (dvVx + ¢ 2+2ab\/§ csch (dvx +c) + a?+/x, x
g

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2))) 2%x~(1/2),x, algorithm="fricas")

[Out] integral(b~2*sqrt(x)*csch(d*sqrt(x) + c)~2 + 2*axb*sqrt(x)*csch(d*sqrt(x) +
c) + a"2*sqrt(x), x)

giac [F] time = 0.00, size = 0, normalized size = 0.00
2
[ (besch (@vx +c) +a) Vx dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))"2*x~(1/2),x, algorithm="giac")
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[Out] integrate((b*csch(d*sqrt(x) + c) + a) 2*sqrt(x), x)

maple [F] time = 0.74, size = 0, normalized size = 0.00
f(a + bcsch(c + dx/z))z Vx dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a+b*csch(c+d*x™(1/2))) " 2*x~(1/2),%)

[Out] int((atbxcsch(c+d*xx™(1/2))) 2*x"(1/2),x)

maxima [A] time = 1.15, size = 264, normalized size = 1.26

I 412y 4 (dzx log (e(d‘/;“) + 1) +2d+/x Liy (—e(dﬁ”)) -2 Li3(—e(dﬁ+c)))ab 4 (dzx log

Z2x2— -
e de(zd\/}ﬂc) 4 a3 -

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))"2*x~(1/2),x, algorithm="maxima"

[Out] 2/3*%a”~2xx~(3/2) - 4xb~2*x/(d*e” (2*d*sqrt(x) + 2xc) - d) - 4x(d"2xx*log(e”(d
xsqrt(x) + c) + 1) + 2*d*xsqrt(x)*dilog(-e~ (d*sqrt(x) + c)) - 2*polylog(3, -
e~ (d*sqrt(x) + c)))*axb/d”~3 + 4*x(d"2*x*log(-e~ (d*sqrt(x) + c) + 1) + 2xdx*sq
rt(x)*dilog(e~(d*sqrt(x) + c)) - 2xpolylog(3, e~ (d*sqrt(x) + c)))*axb/d"3 +
4x(d*sqrt(x)*log(e~(d*sqrt(x) + c) + 1) + dilog(-e~(d*sqrt(x) + c)))*b~2/d
"3 + 4x(d*sqrt(x)*log(-e~ (d*sqrt(x) + c) + 1) + dilog(e~(d*sqrt(x) + c)))*b
72/d73 - 2/3%(2*a*xb*d”3%x7(3/2) + 3%b72+d"2+%x)/d"3 + 2/3%(2%axbxd~3*x~(3/2)
- 3%b”2%d"2%x)/d"3

mupad [F] time = 0.00, size = -1, normalized size = -0.00

) 2
f\/E(a+ sinh(c+d\/§)] *

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(1/2)*(a + b/sinh(c + d*x~(1/2)))"2,x)
[Out] int(x~(1/2)*(a + b/sinh(c + d*x~(1/2)))"2, x)

sympy [F] time = 0.00, size = 0, normalized size = 0.00
2
[ Va (a4 besch (e + avk)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a+bxcsch(c+d x**(1/2)))**2xx*x(1/2),%)

[Out] Integral(sqrt(x)*(a + b*csch(c + d*sqrt(x)))**2, x)
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3.58 dx

[ (a+besch(c+dyx )
\/;

Optimal. Leaf size=47

4abtanh™’ (cosh (c +d+/x )) 202 coth (c + d\/z)
d - d

20%[x —

[Out] -4*axb*arctanh(cosh(c+d*x~(1/2)))/d-2%b"2*coth(c+d*x”~(1/2))/d+2*a"2*x~(1/2)
Rubi [A] time = 0.06, antiderivative size = 47, normalized size of antiderivative

= 1.00, number of steps used = 5, number of rules used = 5, integrand size = 22,
number of rules
——— X = 0.227, Rules used = {5437, 3773, 3770, 3767, 8}

integrand size

4abtanh”’ (cosh (c +d/x )) 212 coth (c + d\/E)

2a%+\/x —
a*yx i i

Antiderivative was successfully verified.
[In] Int[(a + b*Csch[c + d*Sqrt([x]])~2/Sqrt[x],x]

[Out] 2*a~2*xSqrt[x] - (4*axbxArcTanh[Cosh[c + d*Sqrt[x]]])/d - (2%b~2*Coth[c + dx
Sqrt [x]1]1)/d

Rule 8
Int[a_, x_Symbol] :> Simpla*x, x] /; FreeQla, x]

Rule 3767

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

Rule 3770

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

Rule 3773

Int[(cscl(c_.) + (d_D)*(x_)]*(b_.) + (a_))"2, x_Symbol] :> Simp[a~2*x, x] +
(Dist[2*a*b, Int[Csclc + d*x], x], x] + Dist[b~2, Int[Csclc + d*x]~2, x],
x]) /; FreeQ[{a, b, c, d}, x]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*x )" (@ )I*(M_.))"(p_.)*(x_)"(m_.), x_Symbo
11 :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Csch[c + d*x])
“p, x1, x, x"n], x] /; FreeQ[{a, b, c, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]

Rubi steps
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[ (a +besch (c + vz )’

dx = 2 Subst ( f (a + besch(c + dx))? dx, x, VX )
NG

= 22X + (4ab) Subst ( f csch(c + dx) dx, x, VX ) + (20%) Subst ( f csch?(c

i - 4abtanh™" (cosh (c + dvx ) ) (2it?) Subst ( [ 1dx, x, ~i coth (¢

d y
N 4ab tanh (C(;Sh (c + d\/E)) ) 2b? coth Elc -+ d\/i)

Mathematica [A] time = 0.28, size = 75, normalized size = 1.60

—2a (ac +ad+/x +2blog (tanh (% (c + dﬁ)))) + b? tanh (% (c + d\/E)) + b? coth (% (c + d\/E))
B d

Antiderivative was successfully verified.

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

[Out] -((b~2*Coth[(c + d*Sqrt[x])/2] - 2xax(axc + a*xd*Sqrt[x] + 2xbxLog[Tanh[(c +
dxSqrt[x])/2]1]1) + b~ 2xTanh[(c + d*Sqrt([x])/2]1)/d)

fricas [B] time = 0.44, size = 271, normalized size = 5.77

2 (azd\/E cosh (dyx +c) +2a2dyx cosh (dyX +¢)sinh (d + c) + a2dyx sinh (dy& +c) - a?dyx -

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))"2/x7(1/2),x, algorithm="fricas")

[Out] 2x(a"2*d*sqrt(x)*cosh(d*sqrt(x) + c)72 + 2*%a~2*d*sqrt(x)*cosh(d*sqrt(x) + ¢
)*sinh(d*sqrt(x) + c) + a~2*d*sqrt(x)*sinh(d*sqrt(x) + c)72 - a”2*d*sqrt(x)

- 2%b72 - 2x(axb*cosh(d*sqrt(x) + c)~2 + 2*axb*cosh(d*sqrt(x) + c)*sinh(d*
sqrt(x) + c) + axb*sinh(d*sqrt(x) + c)~2 - ax*b)*log(cosh(d*sqrt(x) + c) + s
inh(d*sqrt(x) + c) + 1) + 2*x(axb*cosh(d*sqrt(x) + c)~2 + 2*axb*cosh(d*sqrt(

x) + c)*sinh(d*sqrt(x) + c) + axb*sinh(d*sqrt(x) + c)~2 - axb)*log(cosh(d*s
qrt(x) + c) + sinh(d*sqrt(x) + c) - 1))/(d*cosh(d*sqrt(x) + c)~2 + 2*d*cosh

(d*sqrt(x) + c)*sinh(d*sqrt(x) + c) + d*sinh(d*sqrt(x) + c)72 - d)

giac [A] time = 0.19, size = 76, normalized size = 1.62
d d
Z(d\/E + c)a2 4ablog (e( Vi) +1) 4ablog (|e( Vi) —1|) 412

d d * d ) d(e(Zd\/}+2c) i} 1)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((at+b*csch(c+d*x~(1/2)))"2/x~(1/2),x, algorithm="giac")

[Out] 2x(d*sqrt(x) + c)*a”2/d - 4*axbxlog(e”(d*sqrt(x) + c) + 1)/d + 4xaxbxlog(ab
s(e”(d*sqrt(x) + c) - 1))/d - 4*xb~2/(d*(e” (2*d*sqrt(x) + 2*c) - 1))

maple [A] time = 0.41, size = 44, normalized size = 0.94

24? (c + d\/E) — 8ab arctanh (e”dﬁ) — 2b% coth (c + d\/E)
d
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Verification of antiderivative is not currently implemented for this CAS.

[In] int((at+b*csch(c+d*x~(1/2)))"2/x~(1/2),%)
[Out] 2/d*(a~2#*(c+d*x~(1/2))-4xaxbxarctanh(exp(c+d*x~(1/2)))-b " 2xcoth(c+d*x~(1/2)
)

maxima [A] time = 0.46, size = 51, normalized size = 1.09

4ablog (tanh (3 dv& + )] 2
2
2a°Nx + 7 + d(e(‘z‘iﬁ‘zc) _1)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))~2/x~(1/2),x, algorithm="maxima")
[Out] 2xa”2*xsqrt(x) + 4*axbxlog(tanh(l/2*d*sqrt(x) + 1/2%c))/d + 4xb~2/(d*x(e”(-2%

d*sqrt(x) - 2%c) - 1))
time = 1.43, size = 81, normalized size = 1.72

abel V¥ e Vg2 210
4b2 8atan(W) Va b

2a2\/§_d(e2c+2dﬁ_1)_ Naw

mupad [B]

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b/sinh(c + d*x~(1/2)))"2/x~(1/2),x)
[Out] 2*a~2*xx~(1/2) - (4*b~2)/(d*(exp(2*c + 2xd*x~(1/2)) - 1)) - (8*atan((axbxexp
(dxx~(1/2) ) *exp(c)*(-d"2)~(1/2))/(d*(a"2*%b~2) ~(1/2)))*(a"2*¥b~2)~(1/2))/(-d~

2)7(1/2)

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

X

f(a+bcsch(c+d\/§))2d
N

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+dxx*x(1/2)))**x2/xx*x(1/2),%)
[Out] Integral((a + b*csch(c + d*sqrt(x)))**2/sqrt(x), x)
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2
3.59 f (a+bcscl;gj;d\/;)) dx

Optimal. Leaf size=25

(a + besch (c + d\/E))z
Int 32 X
X
[Out] Unintegrable((a+b*csch(c+d*x~(1/2)))"2/x~(3/2),%)

Rubi [A] time = 0.02, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

number of steps used = 0, number of rules used = 0, integrand size = 0, — -
integrand size

0.000, Rules used = {}
(a + besch (c + d\/E))z p

f x3/2 *

Verification is Not applicable to the result.

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

[Out] Defer[Int][(a + b*Cschl[c + dxSqrt[x]])~2/x~(3/2), x]

Rubi steps

(a +besch (¢ + dv& )’ e [ (a +besch (¢ + dv& )’ N

f X3 P

time = 59.54, size = 0, normalized size = 0.00

Mathematica [A]
(a + besch (¢ + dy& ) ,

f x3/2 *

Verification is Not applicable to the result.

[In] Integrate[(a + b*Csch[c + d*Sqrt([x]])~2/x"(3/2),x]
[Out] Integratel[(a + b*Cschlc + d*Sqrt[x]])~2/x~(3/2), x]

fricas [A] time = 0.44, size = 0, normalized size = 0.00

b?+/x csch (d\/z + c)z + 2 ab+/x csch (d\/E + c) +a?/x
2 X

integral
& x

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))"2/x7(3/2),x, algorithm="fricas")
[Out] integral((b~2*sqrt(x)*csch(d*sqrt(x) + c)~2 + 2*axb*sqrt(x)*csch(d*sqrt(x)

+ ¢) + a”2*sqrt(x))/x"2, x)

giac [A] time = 0.00, size = 0, normalized size = 0.00

dx

3
X2

f (b csch (d\/E + c) + a)z

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((atb*csch(c+d*x~(1/2)))~2/x7(3/2),x, algorithm="giac")
[Out] integrate((b*csch(d*sqrt(x) + c) + a)~2/x7(3/2), x)

maple [A] time = 0.74, size = 0, normalized size = 0.00

X

[ (a+ bcsch(3c+d\/§))2 )

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a+b*csch(c+d*x~(1/2)))"2/x~(3/2),x%)
[Out] int((a+b*csch(c+d*x~(1/2)))"2/x~(3/2),x)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

2 (23 eV 29 _ 244 4212 2 2
B (‘1 Vxe a*d+/x )+f 2(abdX+b \/E)S dx_f_ zgﬂbdx b \/E) »

dxge(dﬁ”) + dx2 dxzeldVE+e) _ dxg

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))72/x7(3/2),x, algorithm="maxima")

[Out] -2*x(a”2*d*sqrt(x)*e” (2xd*sqrt(x) + 2%c) - a~2xd*sqrt(x) + 2*xb~2)/(d*x*e” (2%
dxsqrt(x) + 2%c) - dxx) + integrate(2x(axbxd*x + b~ 2xsqrt(x))/(d*x~(5/2)*e”
(d*sqrt(x) + c) + d*x~(5/2)), x) - integrate(-2x(axb*d*x - b~ 2*sqrt(x))/(d*

x~(5/2)*e”~ (d*sqrt(x) + c) - d*x~(5/2)), x)

mupad [A] time = 0.00, size = -1, normalized size = -0.04

dx

f(ﬁ)

x3/2

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b/sinh(c + d*x~(1/2)))"2/x~(3/2),x)
[Out] int((a + b/sinh(c + d*x~(1/2)))"2/x~(3/2), x)
sympy [A] time = 0.00, size = 0, normalized size = 0.00

X

f(a+bcsch(3c+d\/§))2d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x**(1/2)))**2/x**(3/2),%)

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



229

2
3.60 f (a+bcscl;gj;d\/;)) dx

Optimal. Leaf size=25

(a + besch (c + d\/E))z
Int 5/2 X
X
[Out] Unintegrable((a+b*csch(c+d*x~(1/2)))"2/x~(5/2),%)

Rubi [A] time = 0.02, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

number of steps used = 0, number of rules used = 0, integrand size = 0, — -
integrand size

0.000, Rules used = {}
(a + besch (c + d\/E))z p

f x5/2 *

Verification is Not applicable to the result.

[In] Int[(a + b*Cschl[c + d*Sqrt[x]])~2/x~(5/2),x]

[Out] Defer[Int][(a + b*Cschl[c + dxSqrt[x]])~2/x~(5/2), x]

Rubi steps

(a +besch (¢ + dv& )’ e [ (a +besch (¢ + dv& )’ N

f X512 5

time = 60.09, size = 0, normalized size = 0.00

Mathematica [A]
(a + besch (¢ + dy& ) ,

f x5/2 *

Verification is Not applicable to the result.

[In] Integratel[(a + b*Csch[c + d*Sqrt([x]])~2/x~(5/2),x]
[Out] Integratel[(a + b*Cschl[c + d*Sqrt[x]])~2/x~(5/2), x]

fricas [A] time = 0.45, size = 0, normalized size = 0.00

b?+/x csch (d\/z + c)z + 2 ab+/x csch (d\/E + c) +a?/x
3 =

integral
& x

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*csch(c+d*x~(1/2)))"2/x7(5/2),x, algorithm="fricas")
[Out] integral((b~2*sqrt(x)*csch(d*sqrt(x) + c)~2 + 2*axb*sqrt(x)*csch(d*sqrt(x)

+ ¢) + a”2*sqrt(x))/x"3, x)

giac [A] time = 0.00, size = 0, normalized size = 0.00

dx

5
X2

f (b csch (d\/E + c) + a)z

Verification of antiderivative is not currently implemented for this CAS.



[In] integrate((atb*csch(c+d*x~(1/2)))~2/x7(5/2),x, algorithm="giac")
[Out] integrate((b*csch(d*sqrt(x) + c) + a)~2/x7(5/2), x)

maple [A] time = 0.73, size = 0, normalized size = 0.00

5 X

x2

[ (a+besch (c +dyx)) )

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a+b*csch(c+d*x~(1/2)))"2/x~(5/2),%)
[Out] int((a+b*csch(c+d*x~(1/2)))"2/x~(5/2),x)

maxima [F(-1)] time = 0.00, size = 0, normalized size = 0.00

Timed out

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((atb*csch(c+d*x~(1/2)))~2/x~(5/2),x, algorithm="maxima")

[Out] Timed out

mupad [A] time = 0.00, size = -1, normalized size = -0.04

(s,

52

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b/sinh(c + d*x~(1/2)))"2/x~(5/2) ,x)
[Out] int((a + b/sinh(c + d*x~(1/2)))"2/x~(5/2), x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

5 X

[ (a+besch (c+dy)) )

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a+bxcsch(c+d*x**(1/2)))**2/x*x(5/2) ,%x)
[Out] Integral((a + bxcsch(c + d*sqrt(x)))**2/x*xx(5/2), x)
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x3/2
361 | dx
a+bcsch(c+d Vx )
Optimal. Leaf size=561
) aecHVx ] aecHdVx ) aeC VX ) aec+dVx ] 26
48bL15 (—m) 48bL15 (—m) 48b\/§ L14 (—m) +4:8b\/§ Ll4 ( b+\/m ) +24bXL13 ( b
ad®Va? + b? ad®Va? + b? ad*Va? + b? ad*Va? + b? ad3Va? +

[Out] 2/5%x~(5/2)/a-2xb*x~2x1n(1+axexp(c+d*x~(1/2))/(b-(a~2+b"2)"(1/2)))/a/d/(a"2
+b72) 7 (1/2) +2%b*x~2*1n(1+a*xexp (c+d*xx~(1/2)) /(b+(a~2+b~2)~(1/2))) /a/d/(a"2+b
~2)7(1/2)-8%bxx~ (3/2) *polylog(2,-a*xexp(c+d*x~(1/2))/(b-(a"2+b”"2)"(1/2)))/a/
d"2/(a"2+b~2) " (1/2) +8*b*x~ (3/2) *polylog(2,-axexp (c+d*x~(1/2))/(b+(a”2+b"2) "~
(1/2)))/a/d"2/(a"2+b"2) " (1/2) +24*b*x*polylog (3, -a*xexp (c+d*x~(1/2))/(b-(a~2+
b~2)7(1/2)))/a/d"~3/(a"2+b~2) ~(1/2) -24*b*x*polylog(3,-a*xexp (c+d*x~(1/2))/(b+
(a™2+b~2)~(1/2)))/a/d~3/(a"2+b~2) " (1/2) +48*bxpolylog(5,-a*xexp (c+d*x~ (1/2))/
(b-(a”2+b~2)"(1/2)))/a/d"56/(a"2+b~2) ~(1/2) -48*b*polylog(5,-a*xexp (c+d*x~(1/2
)/ (b+(a~2+b72)~(1/2)))/a/d"5/(a"2+b"2) "~ (1/2) -48*b*polylog(4,-axexp (c+d*x~ (
1/2))/(b-(a~2+b~2)"(1/2)))*x~(1/2) /a/d"4/ (a~2+b"2) " (1/2) +48*bxpolylog(4,-a*
exp(c+d*x~(1/2))/(b+(a™2+b72) " (1/2)))*x~(1/2) /a/d"4/(a"2+b"2) " (1/2)

Rubi [A] time = 0.97, antiderivative size = 561, normalized size of antiderivative
= 1.00, number of steps used = 17, number of rules used = 9, integrand size = 22,

number of rules _ ) 409, Rules used = {5437, 4191, 3322, 2264, 2190, 2531, 6609, 2282, 6589}

integrand size

c+d+x c+d/x c+d\x
3/2 _ ae 3/2 _ ae _ ae
8bx”“PolyLog (2, VTR ) 8bx”“PolyLog (2, - +b) 24bxPolyLog (3, VR ) 24bxPolyL.
ad?Va? + b? ad?Va? + b2 ad3Va? + b2 ad’

Antiderivative was successfully verified.
[In] Int[x~(3/2)/(a + b*Cschlc + d*Sqrt[x]]),x]

[Out] (2%x7(5/2))/(5%a) - (2%bxx"2xLog[1l + (a*E~(c + dxSqrt[x]))/(b - Sqrt[a”2 +
b~2])1)/(a*Sqrt[a~2 + b~2]*d) + (2%b*x~2*Log[l + (a*E~(c + d*Sqrt[x]))/(b +
Sqrt[a”2 + b"2])])/(axSqrt[a™2 + b~2]*d) - (8*bxx~(3/2)*PolyLog[2, -((a*xE~
(c + dxSqrt[x]))/(b - Sqrt[a™2 + b~2]))])/(a*Sqrt[a™2 + b~2]*xd"2) + (8xb*x~
(3/2)*PolyLog[2, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a~2 + b~2]))])/(a*Sqrt[a
T2 + b72]%d"2) + (24xbxx*PolyLogl[3, -((a*E~(c + d*Sqrt([x]))/(b - Sqrt[a”2 +
b~2]))]1)/(axSqrt[a”2 + b~2]*d"3) - (24*b*x*PolyLog[3, -((a*E~(c + d*Sqrt[x
1))/ + Sqrt[a”2 + b~2]))])/(axSqrt[a”2 + b~2]*d~3) - (48xb*Sqrt[x]*PolyLo
gl4, -((a*xE~(c + dxSqrt[x]))/(b - Sqrt[a~2 + b~2]))])/(a*Sqrt[a~2 + b~2]*d~
4) + (48xb*Sqrt[x]*PolyLogl[4, -((a*E~(c + dxSqrt[x]))/(b + Sqrt[a~2 + b~2])
)1)/(a*xSqrt[a™2 + b~2]*d"4) + (48*b*PolyLog[5, -((a*E~(c + d*Sqrt[x]))/(b -
Sqrt[a”2 + b~2]))]1)/(axSqrt[a™2 + b"2]*d"5) - (48%b*PolyLog[5, -((a*E~(c +
d*xSqrt[x]))/(b + Sqrt[a™2 + b72]))])/(axSqrt[a”2 + b~2]*d"5)

Rule 2190

Int [(CCF_)~((g_)*x((e_.) + (£_)*(x_))))"(n_)*((c_.) + (d_.)*(x_))"(m_.))/
(@) + (b_)*x((F_)"((g_.)*((e_.) + (£_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x) m*xLog[1l + (bx(F~(gx(e + fx*x)))"n)/al)/(bxfxg*nxLogl[F]), x] - Di
st [(d*m) / (bxfxg*n*xLog[F]), Int[(c + d*x)~(m - 1)*Logl[l + (b*x(F~(gx(e + f*x)
))°n)/al, x], x] /; FreeQ[{F, a, b, c, d, e, f, g, n}, x] && IGtQ[m, O]

Rule 2264

Int[((F)~(u)*((f_.) + (g_)*x(x_))"(m_.))/((a_.) + (b_.)*x(F_)"(u_) + (c_.)
*(F_)~(v_)), x_Symbol] :> With[{q = Rt[b~2 - 4xa*c, 2]}, Dist[(2*c)/q, Intl
((f + gxx)"m*xF~u) /(b - q + 2*%cxF~u), x], x] - Dist[(2xc)/q, Int[((f + g*x)~
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m*xF~u)/(b + q + 2%c*F~u), x], x]1] /; FreeQ[{F, a, b, c, £, g}, x] & EqQlv,
2%u] && LinearQ[u, x] && NeQ[b~2 - 4*a*xc, 0] && IGtQ[m, O]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]/x, x], x, v], x]] /; Functi
onOfExponentialQ[u, x] && !'MatchQ[u, (w_)*x((a_.)*(v_)"(n_))"(m_) /; FreeQl[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E"((c_.)*((a_.) + (b_.)*x))*
(F)Iv_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

Int[Logll + (e_)*((F_)"((c_.)*((a_.) + (b_)*xx_)))ND"(m_DI*x((£f_.) + (g_.)
*(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) “m*PolyLog[2, -(ex(F~(c*(a + bx*x
)))"n)1)/(bxcxn*Log[F]), x] + Dist[(g*m)/(bxc*n*Log[F]), Int[(f + g*x)~(m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, f
, g, nt, x] && GtQ[m, 0]

Rule 3322

Int[((c_.) + (d_)*x))"(m_.)/((a_) + (b_.)*sin[(e_.) + (Complex[0, fz ])*
(f_.)*(x_)]1), x_Symbol] :> Dist[2, Int[((c + d*x) m*E~(-(I*xe) + fxfz*x))/(-
(Ixb) + 2*a*xE~(-(Ixe) + fxfzxx) + I*b*E~(2x(-(I*e) + fxfzxx))), x], x] /; F
reeQ[{a, b, ¢, d, e, f, fz}, x] && NeQ[a"2 - b"2, 0] && IGtQ[m, O]

Rule 4191

Int[(cscl(e_.) + (£_)*(x )I*(b_.) + (a)) " (m_.)*((c_.) + (d_.)*(x_)) " (m_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, 1/(Sin[e + f*x]™n/(b + axSi
nle + f*x])°n), x], x] /; FreeQl{a, b, c, d, e, f}, x] && ILtQ[n, 0] && IGt
Qlm, O]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_.)*(x_)"(n_)]*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschlc + d*x])
“p, x1, x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]

Rule 6589

Int [PolyLogln_, (c_.)*((a_.) + (b_.)*(x_))"(p_.01/((@_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, cx(a + b*x)~pl/(exp), x] /; FreeQ[{a, b, c, d
, €, n, pt, x] & EqQ[b*d, axe]

Rule 6609

Int[((e_.) + (f_.)*(x_))"(m_.)*PolyLogln_, (d_.)*((F_)~((c_.)*((a_.) + (b_.
)*(x_))))"(p_.)]1, x_Symbol] :> Simp[((e + f*x) m*PolyLogln + 1, d*(F~(c*(a
+ bxx)))"pl)/ (bxc*pxLog[F]), x] - Dist[(f*m)/(b*cxp*Logl[F]), Int[(e + f*x)~
(m - 1)*PolyLogln + 1, d*x(F~(cx(a + b*x)))7pl, x], x] /; FreeQ[{F, a, b, c,
d, e, £, n, p}, x] && GtQ[m, O]

Rubi steps



x4

x3/2
dx = 2Subst f dx, x, x)
f a + bcsch (C + d\/z) ( a+ bCSCh(C + dX) \/—

= 25ubst( [ < b’ dx, x, \x
- oubs a a(b+ asinh(c + dx)) BE N

x4
apn (2)Subst (f o e 05
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5a a
ec+dxx4
— 2x° _ (4D) Subst (f —a+2bec ¥+ ge2(c+dx) 4, X, \/E)
Y a
ab)Subst ([ ———S——dux V7)) (@) Subst ([ X
_ 21 _( ) Subs 2oV a iR spaecris N +( ) Subs 2b+2 Va2 +12 -
5a Va? + b? Va2 + 12
2bx?log 1+ 22} o2 log 14+ 2 3
a2 VBT TgEE | BT e | (BD)Subst (f x
= - +

5a avVa?2 +b2d

c+d+/x
2bx? log (1 + = i

2X5/2

avVa?2 +b2d

C+i

8bx3/2L12 (— bll@\/_
—-Va

|
|
|

5a ava? +b>d ava? +b>d ava? + b2 d
d c+dx C+
2bx?log (1 2bx?log |1 + — -

2 * og( T N2 ] S v b-Va
5a ava? +b2d avVa? +b2d ava? + b2 d-
c+d/x c+d+/x C+

2bx% log (1 + = 2bx% log (1 + = bx32Li, [-=
x5/ * og( T N2 ] SRR v 8bx"" LA b-Va

aecHdVx

—Va2+bh2

) 2bx?log (1 P

Vx
8bx¥2Li, (-
mm) o

ava? + b2 d-

C+i

b—Va

avVa?2 +b%2d
aecHdVx

b+Va2+b?

avVa? + b2 d-

) 8bx32Li, (—b“;f
—Na

—) 2bx?log (1 +
+

Mathematica [A] time = 2.23, size = 602, normalized size = 1.07

qe2c+d Vx

bet— . /ezc(a2+b2)

2 [d5x5/2 e (a2 + bz) — 5betd*x? log( + 1) + 5becd*x? log(

aVa?2 +b%2d

geletd Vx

avVa? + b2 d-

+ 1] — 20becd®x3/?
+be’

Antiderivative was successfully verified.

[In] Integrate[x~(3/2)/(a + b*Cschlc + d*Sqrt[x]1]),x]

[Out] (2x(d"5*Sqrt[(a”2 + b~2)*E~(2*c)]*x~(5/2) - 5xb*d~4xE~c*x"2*xLog[1l + (a*E~(2
xc + dxSqrt[x]))/(b*E"c - Sqrt[(a”2 + b~2)*E~(2*c)])] + 5xb*xd~4xE~c*x~2*Log
[1 + (a*xE~(2*c + d*Sqrt[x]))/(b*xE"c + Sqrt[(a”2 + b~2)*E~(2*c)])] - 20%b*d~
3*%E~cxx” (3/2)*PolyLog[2, -((a*E~(2*c + dxSqrt[x]))/(b*E~c - Sqrt[(a”2 + b~2
Y¥E7(2%c)]))] + 20%b*xd"3*E~c*x”(3/2)*PolyLog[2, -((a*E~(2*c + dxSqrt[x]))/(
b*E"c + Sqrt[(a”2 + b~2)*E~(2*c)]))] + 60*b*d"2+«E~c*x*PolyLog[3, -((a*E~(2*
c + d*xSqrt[x]))/(b*E"c - Sqrt[(a”2 + b"2)*E~(2xc)]))] - 60*b*xd~2*E~c*x*Poly
Log[3, -((a*E~(2*c + d*Sqrt[x]))/(b*xE~c + Sqrt[(a™2 + b~2)*E~(2*c)]))] - 12
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Oxb*d*E~c*Sqrt [x] *PolyLog[4, -((a*E~(2*c + dxSqrt[x]))/(b*xE"c - Sqrt[(a”2 +
b~2)*E~(2%c)]))] + 120%bxd*E~c*Sqrt [x]*PolyLog[4, -((a*E~(2xc + d*Sqrt[x])
)/ (b*E”c + Sqrt[(a™2 + b™2)*E~(2*c)]))] + 120*%b*E~c*PolyLog[5, -((a*E™(2*c
+ d*Sqrt[x]))/(bxE”c - Sqrt[(a”2 + b™2)*E~(2*c)]))] - 120%b*E~c*PolyLog[5,
-((a*xE~(2%c + d*Sqrt[x]))/(b*E"c + Sqrt[(a”™2 + b™2)*E~(2%c)]))]))/(E*axd~5x*
Sqrt[(a”2 + b~2)*E~(2*c)])

fricas [F] time = 0.42, size = 0, normalized size = 0.00

1 v
integra , X
& bcsch(d\/E +c) +a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(3/2)/(a+bxcsch(c+d*x~(1/2))),x, algorithm="fricas")
[Out] integral(x~(3/2)/(b*csch(d*sqrt(x) + c) + a), x)
giac [F] time = 0.00, size = 0, normalized size = 0.00

3

x2 p
fbcsch(dx/z +c) +a *

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(3/2)/(atbxcsch(c+d*x~(1/2))),x, algorithm="giac")
[Out] integrate(x~(3/2)/(b*csch(d*sqrt(x) + c) + a), x)

maple [F] time = 0.74, size = 0, normalized size = 0.00

3
X2
fa+bcsch(c+d\/§) o

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(3/2)/(atb*csch(c+d*x~(1/2))),x)
[Out] int(x~(3/2)/(a+b*csch(c+d*x~(1/2))),x)
maxima [F] time = 0.00, size = 0, normalized size = 0.00

5

d\/J_C+C) ZXE
—be dx +
aze 2d\/§+20 + 2abe(dx/§+c)

72 5a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(3/2)/(at+b*csch(c+d*x~(1/2))),x, algorithm="maxima")

[Out] -2*xbxintegrate(x”(3/2)*e~(d*sqrt(x) + c)/(a"2xe” (2*d*sqrt(x) + 2%c) + 2xax*b
xe” (d*sqrt(x) + c) - a”2), x) + 2/5*%x~(5/2)/a

mupad [F] time = 0.00, size = -1, normalized size = -0.00

X
f > dx
a+ —-

sinh(c+d \/J_C)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(3/2)/(a + b/sinh(c + d*xx~(1/2))),x)



[Out] int(x~(3/2)/(a + b/sinh(c + d*x~(1/2))), x)

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

dx

%2
fa+bcsch(c+d\/§)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(3/2)/(a+bk*csch(c+d*x**(1/2))),x)

[Out] Integral(x*x(3/2)/(a + b*csch(c + d*sqrt(x))), x)
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\/3_(:
3.62 fa+bcsch(c+d\/§) dx

Optimal. Leaf size=337

c+d+/x c+d+x c+d+/x c+d\x c+d\x
4bLis [—E——| 4pLis[-= 4b+/x Li, |- = 4b\/xLi, [-=—=| 2bxlog|-= 1
13( b—\/a2+b2) 13( b+ Va2+b2 \/; 2 b—Va2+b2 N \/E & b+ Va2+b2 *108 b—-Va2+p2 "
ad3Va? + b? ad3Va? + b? ad?*Na? + b? ad?*Va? + b? adVa? + b?

[Out] 2/3*x~(3/2)/a-2*b*x*1n(1+a*exp(c+d*x~(1/2))/(b-(a"2+b"2)"(1/2)))/a/d/(a~2+b
~2) 7 (1/2) +2*b*x*1n(1+axexp (c+d*x~ (1/2) )/ (b+(a~2+b~2)~(1/2)))/a/d/(a”2+b~2)"
(1/2)+4xb*polylog(3,-a*xexp(c+d*x~(1/2))/(b-(a"2+b~2)~(1/2)))/a/d"3/(a"2+b~2

)~ (1/2)-4xb*polylog(3,-a*xexp(c+d*x~(1/2))/(b+(a"2+b"2)"(1/2)))/a/d~3/(a"2+b
~2)7(1/2)-4*xbxpolylog(2,-a*exp(c+d*x~(1/2))/(b-(a~2+b~2)~(1/2)))*x~(1/2)/a/
d~2/(a"2+b~2) " (1/2) +4xb*polylog(2,-a*exp (c+d*x~ (1/2))/(b+(a~2+b~2) " (1/2))) *
x~(1/2)/a/d"2/(a"2+b"2) " (1/2)

Rubi [A] time = 0.76, antiderivative size = 337, normalized size of antiderivative
= 1.00, number of steps used = 13, number of rules used = 8, integrand size = 22,

number O WIS _ 0,364, Rules used = {5437, 4191, 3322, 2264, 2190, 2531, 2282, 6589}

integrand size

ae”d\fx e 26t

c+dx c+dx
41’)\/} POIYLOg (2, —m) 4b\/§ POIYLOg (2, —m) 4bPOIYLOg (3, —m) 4bPOIYLOg (3, —-

Antiderivative was successfully verified.
[In] Int([Sqrt[x]/(a + b*Cschlc + d*Sqrtl[x]]),x]

[Out] (2*xx~(3/2))/(3*a) - (2xb*xx*Log[l + (a*E~(c + d*Sqrt[x]))/(b - Sqrt[a”2 + b~
21)1)/(a*Sqrt[a”2 + b~2]*d) + (2*%b*x*Logl[l + (axE”~(c + d*Sqrt[x]))/(b + Sqr

t[a™2 + b72])])/(axSqrt[a”2 + b~2]*d) - (4*xbxSqrt[x]*PolyLogl[2, -((axE~(c +
d*xSqrt[x]))/(b - Sqrtla”2 + b~2]))])/(a*Sqrt[a”2 + b~2]*d"2) + (4xbxSqrt[x
1*PolyLog[2, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a”2 + b~2]))]1)/(a*Sqrt[a”2 +
b~2]*d~2) + (4*b*PolyLog[3, -((a*E~(c + d*Sqrt[x]))/(b - Sqrt[a”2 + b~2]))

1)/ (axSqrt[a”2 + b72]*d"3) - (4xb*PolyLogl[3, -((a*E~(c + d*Sqrt[x]))/(b + S
grt[a”2 + b~2]))])/(axSqrt[a”2 + b~2]*d~3)

Rule 2190

Int [(CF_)~((g_)*x((e_.) + (£_)*(x_)))"(n_)*((c_.) + (d_.)*(x_))"(m_.))/
(@) + (b_)*x((F_)~((g_.)*x((e_.) + (£_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*xLog[l + (bx(F~(gx(e + fxx)))"n)/al)/(bxfxg*nxLog[F]), x] - Di
st [(d*m) / (bxfxg*n*Log[F]), Int[(c + d*x)~(m - 1)*Logl[l + (b*x(F~(g*(e + f*x)
))°n)/al, x]1, x] /; FreeQ[{F, a, b, ¢, d, e, f, g, n}, x] && IGtQ[m, O]

Rule 2264

Int[((F)~(u)*((f_.) + (g_)*(x_))"(m_.))/((a_.) + (b_.)*x(F_)"(u_) + (c_.)
*(F_)~(v_)), x_Symbol] :> With[{q = Rt[b~2 - 4xa*c, 2]}, Dist[(2*c)/q, Int[
((f + g*x) " mkF u)/(b - q + 2*c*F"u), x], x] - Dist[(2xc)/q, Int[((f + g+x)"
m¥F~u) /(b + q + 2*cxF~u), x], x]] /; FreeQ[{F, a, b, ¢, £, g}, x] & EqQl[v,
2*xu] && LinearQ[u, x] && NeQ[b~2 - 4xaxc, 0] && IGtQ[m, O]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]/x, x], x, vl, x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !'MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*

+ + -
ad?*Na? + b2 ad?*Na? + b2 ad3Va? + b? ad3Va? +
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(F)Iv_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

Int[Log[l + (e_.)*((F_)"((c_.)*((a_.) + (b_.)*(x_)))) " (n_)]*x((f_.) + (g_.)
x(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(ex(F~(cx(a + bxx
)))"n)]1)/(b*cxn*xLog[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x) " (m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, f
, g, nt, x] & GtQ[m, 0]

Rule 3322

Int[((c_.) + (A_)*x D))" (m_.)/((a_) + (b_.)*sin[(e_.) + (Complex[0, fz ])*
(f_.)*(x_)]1), x_Symbol] :> Dist[2, Int[((c + d*x) " m*E~(-(I*xe) + fxfz*x))/(-
(Ixb) + 2%a*xE~(-(I*xe) + fxfzix) + IxbxE~(2x(-(Ixe) + fxfzxx))), x], x] /; F
reeQ[{a, b, ¢, d, e, £, fz}, x] && NeQ[a"2 - b"2, 0] && IGtQ[m, O]

Rule 4191

Int[(cscl(e_.) + (£_)*(x_)]*x(b_.) + (a_))"(n_.)*((c_.) + (d_.)*(x_))"(m_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, 1/(Sin[e + f*x]"n/(b + axSi
nle + f*x])"n), x], x] /; FreeQ[{a, b, ¢, d, e, f}, x] && ILtQ[n, 0] && IGt
Qlm, 0]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*(x_)"(m_)1*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschl[c + d*x])
“p, x], x, x"nl], x] /; FreeQ[{a, b, ¢, 4, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]

Rule 6589

Int[PolyLogln_, (c_.)*((a_.) + (b_)*(x_))"(p_.)1/C(d_.) + (e_.)*x(x_)), x_S
ymbol] :> Simp[PolyLogl[n + 1, cx(a + bxx)~pl/(exp), x] /; FreeQ[{a, b, c, d
, €, n, pt, x] & EqQ[b*xd, axe]

Rubi steps
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2

Vx ( X )
dx = 2 Subst f dx,x, \x
f a + besch (c +dy/x ) a + besch(c + dx) Vx
2 b 2
:ZSubst(f(x ad )dx,x,\/;)

a a(b + asinh(c + dx))

x2
_ 2x3/2 (2[9) Subst (f m dx, X, \/E)

3a a
ec+dxx2
) 2312 i (4b) Subst ( f T dx, x, \/E)
Y a
c+dx .2 c+dx .2
4b bt( i A ) 4b bt(#
— 2X3/2 _ ( )Su S be—2W+2aec+dx X \/E + ( )Su S f2b+2\/m+2ae‘
3a Va? + b? Va? + b?
aecHVx aeCHaVx
) 032 2bxlog (1 + VTR ) 2bxlog |1 + NI X (4b) Subst (fxlog (1
3a ava? +b%d ava? + b%d aVa
aec+d Vx aec+d Vx . aec+d Vx
o 2bxlog (1 + P 2bxlog |1 + o 4b+/x Li, (—b_ W)

— + —

3a ava? + b2 d ava? + b2 d ava? + b2 d?

aecHAVx aeCHaVx ]
o 2bxlog |1 + i 2bxlog (1 + VTR 4b+/x Li,

aecHdVx
b-Va2+b?

- +

3a aVa? + b2 d aVa2 + b2 d ava? + b2 42

aec+d \/§
b—Va2+b?

aec+dﬁ aec+d\& .
o 2bxlog |1 + VIR 2bxlog |1 + VTR 4b+/x Li,

— +

3a ava?+b2d ava? + b2 d ava? + b2 42

Mathematica [A] time = 8.06, size = 374, normalized size = 1.11

ge2crdVx

R lezc(u2+b2) +be€

ae2ctdx

bec—, /ezc(a2+b2)

2 [d3x3/2 e (a2 + b?) - 3be‘d?x log[ + 1] + 3be‘d?x log(

+ 1) — 6be‘d+/x Liy (——

be

3ad3 /ezc (a2 |

Antiderivative was successfully verified.

[In] Integrate[Sqrt[x]/(a + b*Cschlc + d*Sqrt([x]]),x]

[Out] (2x(d™3*Sqrt[(a™2 + b~2)*E~(2xc)]*x"(3/2) - 3*b*d"2+E~c*x*Log[l + (a*E™(2%c

+ d*Sqrt[x]))/(b*E~c - Sqrtl[(a”2 + b™2)*E~(2*c)])] + 3*b*d " 2*E”c*x*Log[1l +
(a*E~(2*%c + d*Sqrt[x]))/(b*xE"c + Sqrt[(a”2 + b~2)*E~(2*c)])] - 6*bxd*E~c*S
qgrt [x]*PolyLog[2, -((a*E~(2%c + d*Sqrt[x]))/(b*E"c - Sqrt[(a”2 + b~2)*E~ (2%
c)1))] + 6xbxd*E"c*Sqrt [x]*PolyLog[2, -((a*xE~(2*c + d*Sqrt[x]))/(b*E"c + Sq
rt[(a”2 + b"2)*E"(2*c)]))] + 6xb*E~c*PolyLog[3, -((a*E~(2%c + d*Sqrt[x]))/(
b*E"c - Sqrt[(a”2 + b72)*E~(2%c)]))] - 6*b*E"c*PolyLog[3, -((a*E~(2%c + d*S
qrt[x]))/(b*xE"c + Sqrt[(a™2 + b~2)*E~(2*c)]))]))/(3*xa*d"3*Sqrt[(a”2 + b~2)*
E7(2%c)])

fricas [F] time = 0.41, size = 0, normalized size = 0.00

VX X
b csch (d\/E + c) +a

integral

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(x~(1/2)/(a+b*csch(c+d*x~(1/2))),x, algorithm="fricas")

[Out] integral(sqrt(x)/(bxcsch(d*sqrt(x) + c) + a), x)

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

\/E
fbcsch(d\/E +c) +adx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(1/2)/(at+b*csch(c+d*x~(1/2))),x, algorithm="giac")

[Out] integrate(sqrt(x)/(b*csch(d*sqrt(x) + c) + a), x)

maple [F] time = 0.74, size = 0, normalized size = 0.00

f v dx

a+bcsch(c+d\/§)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(1/2)/(a+b*csch(c+d*x~(1/2))),x)
[Out] int(x~(1/2)/(at+bxcsch(c+d*x~(1/2))),x)

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

3

\/}e(d\/;ﬂ:) 5 3

—2bf dx +
a2el20VE+2¢) | 5 gpoldviEre) _ 2 BT

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(1/2)/(at+b*csch(c+d*x~(1/2))),x, algorithm="maxima")

[Out] -2*xbxintegrate(sqrt(x)*e”(d*sqrt(x) + c)/(a"2xe” (2*d*sqrt(x) + 2%c) + 2xax*b
xe” (d*sqrt(x) + c) - a”2), x) + 2/3*x7(3/2)/a

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

Vx
f P dx
sinh(c+d ﬁ)

mupad [F]

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(1/2)/(a + b/sinh(c + d*x~(1/2))),x)
[Out] int(x~(1/2)/(a + b/sinh(c + d*x~(1/2))), x)

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

f Vx dx

a+bcsch(c+d\/§)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(1/2)/(atb*csch(ct+dxx**(1/2))),x)

[Out] Integral(sqrt(x)/(a + b*csch(c + d*sqrt(x))), x)
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1

f Vx (a+bcsch(c+d\/§ ))

Optimal. Leaf size=63

3.63 dx

a-btanh(2 c+d/x
4btanh™ ( (2( ))]
Va2 +b? 2\/§
+
advVa? + b? a

[Out] 4x*b*arctanh((a-b*tanh(1/2*c+1/2xd*x"(1/2)))/(a"2+b"2)"(1/2))/a/d/(a"2+b"2)"
(1/2)+2xx~(1/2)/a

Rubi [A] time = 0.10, antiderivative size = 63, normalized size of antiderivative
= 1.00, number of steps used = 5, number of rules used = 5, integrand size = 22,

number of rules _ ) 227, Rules used = {5437, 3783, 2660, 618, 204}

integrand size

a-b tanh( c+dyx
4btanh™ ( (2( ))]
Va2 +b2 2\/}
+
advVa? + b? a

Antiderivative was successfully verified.
[In] Int[1/(Sqrt[x]*(a + b*Cschlc + d*Sqrt[x]])),x]

[Out] (2*xSqrt[x])/a + (4xb*ArcTanh[(a - b*Tanh[(c + d*Sqrt[x])/2])/Sqrt[a~2 + b~2
11)/(a*xSqrt[a”2 + b~2]*d)

Rule 204

Int[((a_) + (b_.)*(x_)"2)"(-1), x_Symbol] :> -Simp[ArcTan[(Rt[-b, 2]*x)/Rt[
-a, 2]11/@Rt[-a, 2]*Rt[-b, 2]), x] /; FreeQ[{a, b}, x] && PosQ[a/b] && (LtQ[
a, 0] || LtQ[b, 0])

Rule 618

Int[((a_.) + (b_)*(x_) + (c_.)*(x_)"2)"(-1), x_Symbol] :> Dist[-2, Subst[I
nt[1/8imp[b~2 - 4xaxc - x72, x], x], x, b + 2%cxx], x] /; FreeQ[{a, b, c},
x] && NeQ[b~2 - 4xaxc, 0]

Rule 2660

Int[((a_) + (b_.)*sin[(c_.) + (d_.)*(x_)])~(-1), x_Symbol] :> With[{e = Fre
eFactors[Tan[(c + d*x)/2], x]1}, Dist[(2%e)/d, Subst[Int[1/(a + 2*b*exx + ax
e"2xx72), x], x, Tan[(c + d*x)/21/el, x1]1 /; FreeQ[{a, b, c, d}, x] && NeQ[
a”2 - b"2, 0]

Rule 3783

Int[(cscl(c_.) + (d_)*(x_)I*(b_.) + (a_))~(-1), x_Symbol] :> Simp[x/a, x]
- Dist[1/a, Int[1/(1 + (a*Sin[c + d*x])/b), x], x] /; FreeQ[{a, b, c, d}, x
] && NeQ[a"2 - b~2, 0]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*(x_)" (0 )1*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschlc + d*x])
“p, x1, x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/nl, 0] && IntegerQ[p]
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Rubi steps

1 1

f \/; (g + bcsch (C + dﬁ)) dx - ZSUbSt (f a+ bCSCh(C + dX)

1
_2\/; ZSubst(dex,x,\/;)

a a
N (47) Subst (fﬁdx,x,itanh(% (c+d\/§)))
= +

a ad

dx,x, \/E)

(8i) Subst f+ dx, x, —% + 2itanh (% (c + d\/E))

2\/} —4(1+Z—2)—x2

a ad
_ (#l5-tanh (3 (cravF)))
2\/} 4b tanh N
= +

a avVa? + b%d

Mathematica [A] time = 0.15, size = 73, normalized size = 1.16

a-b tanh( % (c+d Vx ))
V=a2-p2

c
+ -+
AV-a2—p2 d Vx

2btan~! [

21-

Antiderivative was successfully verified.

[In] Integrate[1/(Sqrt[x]*(a + bxCschlc + d*Sqrt[x]])),x]

[Out] (2%(c/d + Sqrtlx] - (2xbxArcTan[(a - bxTanh[(c + d*Sqrt[x])/2])/Sqrt[-a"2 -
b~21])/(Sqrt[-a”2 - b~2]*d)))/a

fricas [B] time = 0.44, size = 123, normalized size = 1.95

ab+(a2+b2+\/a2+b2 b) cosh(d\/} +c)—(b2+ Va2 +b2 b) sinh(dﬁ +c)+ Va2+b2 a
asinh(d i +c)+b

2|(a? + b?)dvx + Va2 + P2 blog

(a3 + abz)d
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a+b*csch(c+d*x~(1/2)))/x~(1/2),x, algorithm="fricas")

[Out] 2x((a”2 + b~2)*d*sqrt(x) + sqrt(a”™2 + b~2)*bxlog((axb + (a”2 + b~2 + sqrt(a
“2 + b~2)*b)*cosh(d*sqrt(x) + c) - (b72 + sqrt(a”™2 + b~2)*b)*sinh(d*sqrt(x)
+ ¢c) + sqrt(a”2 + b~2)*a)/(axsinh(d*sqrt(x) + c) + b)))/((a”3 + axb~2)*d)

giac [A] time = 0.21, size = 92, normalized size = 1.46
20l IV¥ ) o aZi2
2ae(d\/g+c)+2 b+2 Va?+b? 2 (d\/; + C)
+
Va? + b? ad ad

Verification of antiderivative is not currently implemented for this CAS.

2blog[
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[In] integrate(1/(a+bxcsch(c+d*x~(1/2)))/x~(1/2),x, algorithm="giac")

[Out] -2xbxlog(abs(2*a*xe”(d*sqrt(x) + c) + 2*b - 2xsqrt(a”2 + b~2))/abs(2*xaxe” (d*
sqrt(x) + c) + 2%b + 2*sqrt(a”2 + b72)))/(sqrt(a™2 + b72)*a*xd) + 2x(d*sqrt(

x) + c)/(axd)

maple [A] time = 0.45, size = 94, normalized size = 1.49

2btanh(§+¥)—2a
21n (tanh(g + M) - 1) 21n (tanh(g + %) + 1) 4barctanh | —— =

- da i da daVa2 + b2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(a+b*csch(c+d*x~(1/2)))/x~(1/2),x)

[Out] -2/d/a*1ln(tanh(1/2%c+1/2xd*x~(1/2))-1)+2/d/a*1ln(tanh(1/2*xc+1/2*d*x~(1/2))+1
)-4/d/axb/(a"2+b"2) " (1/2)*arctanh (1/2* (2*¥bxtanh (1/2*c+1/2xd*x~(1/2))-2*a) /(

a~2+b~2)"(1/2))
maxima [A] time = 0.53, size = 92, normalized size = 1.46
ae(_dﬁ_c)—b—\/a2+b2
ae(_dﬁ_c)—b+m + 2 (d\/; + C)

Va? + b2 ad ad

Verification of antiderivative is not currently implemented for this CAS.

2b10g(

[In] integrate(1/(a+b*csch(c+d*x~(1/2)))/x~(1/2),x, algorithm="maxima")

[Out] -2*bxlog((a*xe”(-d*sqrt(x) - c) - b - sqrt(a”™2 + b72))/(a*e”(-d*sqrt(x) - c)
- b+ sqrt(a™2 + b72)))/(sqrt(a”2 + b~2)*a*xd) + 2*x(d*sqrt(x) + c)/(axd)

mupad [B] time = 1.74, size = 145, normalized size = 2.30
2hed VX of Zb(ﬂ—bed‘/}ec) 2ped VE of Zb(a—bed\/;‘ec)
2b1In > - 2bIn|—; +
2+/x @V a2 x Ve @V @2 Va2l?

- +
a adVa? + b? adVa? +b?
Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(x~(1/2)*(a + b/sinh(c + d*x~(1/2)))),x)

[Out] (2*x~(1/2))/a - (2%bxlog((2*b*xexp(d*x~(1/2))*exp(c))/(a"2*x"(1/2)) - (2%b*(
a - bxexp(d*x~(1/2))*exp(c)))/(a~2*x~(1/2)*(a"2 + b~2)7(1/2))))/(axd*(a~2 +
b~2)7(1/2)) + (2xbxlog((2*b*exp(d*x~(1/2))*exp(c))/(a"2+%x~(1/2)) + (2xb*(a

- bxexp(d*x~(1/2))*exp(c)))/(a~2*xx~(1/2)*(a"2 + b™2)7(1/2))))/(axd*(a~2 +

b~2)7(1/2))

sympy [F] time = 0.00, size = 0, normalized size = 0.00
1
f dx
Vx (a + bcsch(c + d\/E))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a+bxcsch(c+d*x**(1/2)))/x**(1/2),%)
[Out] Integral(1/(sqrt(x)*(a + bxcsch(c + d*sqrt(x)))), x)
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1
3.64 f x3/2(a+bcsch(c+d\/§)) dx

Optimal. Leaf size=25

1
Int(x3/2 (a + besch (c + dﬁ))’x]

[Out] Unintegrable(1/x”~(3/2)/(a+b*csch(c+d*x~(1/2))),x)

Rubi [A] time = 0.03, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

number of steps used = 0, number of rules used = 0, integrand size = 0, - :
integrand size

0.000, Rules used = {}
1

f x3/2 (a + besch (c + d\/E))

dx

Verification is Not applicable to the result.

[In] Int[1/(x~(3/2)*(a + b*Cschl[c + d*Sqrt[x]])),x]
[Out] Defer[Int] [1/(x~(3/2)*(a + bxCschl[c + d*Sqrt[x]])), x]

Rubi steps

1 1
J = (a7 bosch (crdyR)) J = (a7 boseh (c 1 dvE))

Mathematica [A] time = 7.70, size = 0, normalized size = 0.00

1
f x3/2 (a + besch (c + d\/E)) *

Verification is Not applicable to the result.
[In] Integrate[1/(x~(3/2)*(a + b*Cschl[c + d*Sqrt[x]])),x]
[Out] Integrate[1/(x~(3/2)*(a + b*Cschlc + d*Sqrt[x]])), x]
time = 0.43, size = 0, normalized size = 0.00

Vi X
bx? csch (d\ﬁ + c) +ax?’

fricas [A]

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x7(3/2)/(at+b*csch(c+d*x~(1/2))),x, algorithm="fricas")

[Out] integral(sqrt(x)/(b*x~2*csch(d*sqrt(x) + c) + a*x"2), x)

giac [A] time = 0.00, size = 0, normalized size = 0.00

1
(b csch (d\/E + c) + a)x

dx

NI

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x7(3/2)/(a+b*csch(c+d*x~(1/2))),x, algorithm="giac")
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[Out] integrate(1/((b*csch(d*sqrt(x) + c) + a)*x~(3/2)), x)

maple [A] time = 0.72, size = 0, normalized size = 0.00

1
3 dx
fxf (a + bcsch(c -+ d\/E))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/x"(3/2)/(at+b*csch(c+d*x~(1/2))),x)
[Out] int(1/x"(3/2)/(at+b*csch(c+d*x~(1/2))),x)
maxima [A] time = 0.00, size = 0, normalized size = 0.00
e(d\/; +C) 2

3 3 3
2x2el2IVE2e) Lo s ldVERe) _ 2,5 avx

-2b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x7(3/2)/(at+b*csch(c+d*x~(1/2))),x, algorithm="maxima"

[Out] -2*bxintegrate(e” (d*sqrt(x) + c)/(a”2*x”(3/2)*e” (2*d*sqrt(x) + 2%c) + 2xax*b
*x~(3/2)*e” (d*sqrt(x) + c) - a™2xx"(3/2)), x) - 2/(axsqrt(x))

mupad [A] time = 0.00, size = -1, normalized size = -0.04

1

312 __ b
X ({Z * sinh(c+d \/J_C))

dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(x~(3/2)*(a + b/sinh(c + d*x~(1/2)))),x)
[Out] int(1/(x"(3/2)*(a + b/sinh(c + d*x~(1/2)))), x)
sympy [A] time = 0.00, size = 0, normalized size = 0.00

1
3 dx
fxi (a + bcsch(c + d\/E))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x*x(3/2)/(atb*csch(c+d*x**(1/2))),x)
[Out] Integral(1/(x**(3/2)*(a + b*csch(c + d*sqrt(x)))), x)
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1
3.65 f x5/2(a+bcsch(c+d\/§)) dx

Optimal. Leaf size=25

1
Int(x5/2 (a + besch (c + dﬁ))’x]

[Out] Unintegrable(1/x~(5/2)/(a+b*csch(c+d*x~(1/2))),x)

Rubi [A] time = 0.03, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

number of steps used = 0, number of rules used = 0, integrand size = 0, - :
integrand size

0.000, Rules used = {}
1

f x5/2 (a + besch (c + d\/E))

dx

Verification is Not applicable to the result.

[In] Int[1/(x~(5/2)*(a + b*Cschl[c + d*Sqrt[x]])),x]
[Out] Defer[Int] [1/(x~(56/2)*(a + bxCschl[c + d*Sqrt[x]])), x]

Rubi steps

1 1
/= (a7 bosch (crdyR)) |z (a7 boseh (c 1 dvE))

Mathematica [A] time = 7.61, size = 0, normalized size = 0.00

1
f x5/2 (a + besch (c + d\/E)) *

Verification is Not applicable to the result.
[In] Integrate[1/(x~(5/2)*(a + b*Cschl[c + d*Sqrt[x]])),x]
[Out] Integrate[1/(x~(5/2)*(a + b*Cschlc + d*Sqrt[x]])), x]
time = 0.43, size = 0, normalized size = 0.00

Vi X
bx3 csch (d\ﬁ + c) +ax3

fricas [A]

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x7(5/2)/(at+b*csch(c+d*x~(1/2))),x, algorithm="fricas")

[Out] integral(sqrt(x)/(b*x~3*csch(d*sqrt(x) + c) + a*x~3), x)

giac [A] time = 0.00, size = 0, normalized size = 0.00

1
(b csch (d\/E + c) + a)x

dx

NG

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x~(5/2)/(a+b*csch(c+d*x~(1/2))),x, algorithm="giac")
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[Out] integrate(1/((b*csch(d*sqrt(x) + c) + a)*x~(5/2)), x)

maple [A] time = 0.73, size = 0, normalized size = 0.00

1
= dx
fxf (a + bcsch(c -+ d\/E))

Verification of antiderivative is not currently implemented for this CAS

[In] int(1/x~(5/2)/(a+b*csch(c+d*x~(1/2))),x)

[Out] int(1/x”~(5/2)/(at+b*csch(c+d*x~(1/2))),x)
time = 0.00, size = 0, normalized size = 0.00
e(d\/;+c) 7
5 5 5 dx -
2x20(20VE+26) o g (@R ) _ oy 3ax

maxima [A]

-2b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x”(5/2)/(a+b*csch(c+d*x~(1/2))),x, algorithm="maxima"

[Out] -2xbxintegrate(e”(d*sqrt(x) + c)/(a"2*x~(5/2)*e” (2xd*sqrt(x) + 2xc) + 2xax*b
*x7(5/2)*e” (d*sqrt(x) + c) - a™2*x"(5/2)), x) - 2/3/(a*x~(3/2))

mupad [A] time = 0.00, size = -1, normalized size = -0.04

1
dx

5/2 b
X (ﬂ * sinh(c+d \/J_C))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(x~(5/2)*(a + b/sinh(c + d*x~(1/2)))),x)
[Out] int(1/(x~(5/2)*(a + b/sinh(c + d*x~(1/2)))), x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

f = ! dx
x2 (a + besch (c + d\/E))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x**(5/2)/(atb*csch(c+d*x*x*x(1/2))),x)
[Out] Integral(1/(x**(5/2)*(a + b¥csch(c + d*sqrt(x)))), x)
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3/2

3.66 " dx
J (a+besch(c+dyx )

Optimal. Leaf size=1639

c+d+x c+d+x c+d+/x c+d+x
2:%log|—= +1|b® 2x2log|——— +1|b> 8x¥Li, -— b> 8x¥2Li, [-— b 24
* Og(b—\/a2+b2 ) * 08 b+Va2+b? N ¥t b—-Va2+b2 ¥t b+ Va2+b2
3/2 B 3/2 3/2 - 3/2 T
a? (az + bz) d a? (a2 + bz) d a? (az + b2) d? a? (az + bz) d? |

[Out] -2xb~2*x"2*cosh(c+d*x~(1/2))/a/(a~2+b”~2)/d/(b+a*sinh(c+d*x~(1/2)))+8*b~2%x~
(3/2)*1n(1+axexp(c+d*x~(1/2))/(b-(a"2+b~2)~(1/2)))/a"2/(a"2+b~2) /d~2+2*b" 3%
x"2x1n(1+a*xexp(c+d*x~(1/2))/(b-(a~2+b~2)~(1/2)))/a~2/(a~2+b~2) ~(3/2) /d+8*b~
2%x7(3/2) *1n(1+a*xexp (c+d*x”~(1/2))/(b+(a"2+b"2) " (1/2)))/a"2/(a"2+b"2) /d"2-2x
b~3*x"2*1n(1+a*xexp (c+d*x~(1/2))/(b+(a~2+b~2)~(1/2)))/a~2/(a"2+b~2)~(3/2) /d+
24%b~2*x*polylog(2,-a*xexp(c+td*x~(1/2))/(b-(a"2+b~2)"(1/2)))/a~2/(a"2+b"2)/d
~3+8*%b~3*x”~(3/2) *polylog(2,-a*xexp (c+d*x~(1/2))/(b-(a~2+b~2)~(1/2)))/a~2/(a"
2+b~2) " (3/2) /d"2+24%b" 2*x*polylog(2,-a*xexp (c+td*x~(1/2) )/ (b+(a"2+b"2) " (1/2))
)/a~2/(a"2+b"2) /d"3-8%b~3*x~(3/2) *polylog(2,-a*exp(c+d*x~ (1/2) )/ (b+(a~2+b~2
)7(1/2)))/a~2/(a"2+b72) " (3/2) /d"2-24*b~3*x*polylog(3,-a*xexp (c+d*x~(1/2)) /(b
-(a”2+b"2)7(1/2)))/a"2/(a"2+b~2) " (3/2) /d"3+24*b~3*x*polylog (3, -a*xexp (c+d*x~
(1/2))/(b+(a”2+b~2)~(1/2)))/a~2/(a"2+b~2) ~(3/2) /d"3-4*b*x~2x1n(1+a*exp (c+d*
x7(1/2))/(b-(a"2+b~2)~(1/2)))/a~2/d/(a"2+b"2) " (1/2) +4*b*x~2*1n (1+a*exp (c+d*
x7(1/2))/(b+(a™2+b72)~(1/2))) /a"2/d/ (a"2+b~2) " (1/2) -16*b*x~(3/2) *polylog(2,
—axexp (c+d*x~(1/2))/(b-(a"2+b~2)~(1/2)))/a~2/d~2/(a"2+b"2) " (1/2) +16%b*x~ (3/
2)*polylog(2,-a*exp(c+d*x~(1/2))/(b+(a~2+b"2)~(1/2)))/a~2/d"2/(a"2+b~2) " (1/
2) +48*bxx*polylog(3,-axexp (c+d*x~(1/2))/(b-(a"2+b~2)~(1/2)))/a"2/d~3/(a"2+b
~2)7(1/2) -48*b*xx*polylog(3,-a*xexp (c+d*x~(1/2))/(b+(a"2+b~2)"(1/2)))/a~2/d"3
/(a"2+b~2) " (1/2)-48%b~2*polylog(3,-a*xexp(c+d*x~(1/2))/(b-(a~2+b~2)~(1/2))) *
x~(1/2)/a"2/(a"2+b"2) /d"4-48*b~2*polylog (3, -a*xexp(c+d*x~ (1/2))/(b+(a~2+b~2)
~(1/2)))*x~(1/2)/a~2/(a"2+b"2) /d~4+48*b~3*polylog (4, -axexp(c+d*x~(1/2) )/ (b-
(a™2+b"2)~(1/2)))*x~(1/2) /a~2/(a"2+b~2) ~(3/2) /d"4-48%b~3*polylog(4,-a*exp(c
+d*x~(1/2))/ (b+(a™2+b72) " (1/2)))*x~(1/2) /a~2/(a”2+b"2) " (3/2) /d~4-96%b*polyl
og(4,-axexp(c+d*x~(1/2))/(b-(a"2+b72) " (1/2)))*x~(1/2)/a~2/d~4/(a"2+b"2) " (1/
2)+96*bxpolylog(4,-a*exp (c+d*x~(1/2))/(b+(a~2+b~2)~(1/2)))*x~(1/2)/a~2/d"4/
(a”2+b~2) " (1/2) -2%b~2*x"2/a"2/(a"2+b~2) /d+48*b~2*polylog(4,-a*xexp (c+td*x~ (1/
2))/(b-(a~2+b~2)~(1/2)))/a~2/(a"2+b"2) /d"5+48*b~2*polylog (4, -a*xexp (c+d*x~ (1
/2))/(b+(a”2+b~2)~(1/2)))/a~2/(a"2+b"2) /d~5-48%b~3*polylog(5, -a*xexp (c+d*x" (
1/2))/(b-(a"2+b~2)~(1/2)))/a~2/(a"2+b"~2) " (3/2) /d"5+48*b~3xpolylog (5, -axexp(
c+d*x”(1/2))/(b+(a™2+b72)"(1/2)))/a~2/(a"2+b"2) " (3/2) /d"5+96%b*polylog(5,-a
xexp (c+d*x~(1/2))/(b-(a~2+b"2)~(1/2)))/a~2/d"5/(a"2+b~2) ~(1/2) -96*b*polylog
(5,-axexp(c+d*x~(1/2))/(b+(a"2+b"2)~(1/2)))/a~2/d"5/(a"2+b"2) ~(1/2)+2/5xx~(
5/2)/a"2

Rubi [A] time = 2.59, antiderivative size = 1639, normalized size of antiderivative
= 1.00, number of steps used = 43, number of rules used = 11, integrand size = 22,

number of rules _ ),500, Rules used = {5437, 4191, 3324, 3322, 2264, 2190, 2531, 6609, 2282,

integrand size
6589, 5561}
result too large to display

Antiderivative was successfully verified.
[In] Int[x~(3/2)/(a + b*Cschl[c + dx*Sqrt[x]])~2,x]

[Out] (-2*%b"2xx72)/(a"2x(a”2 + b~2)*d) + (2*xx~(5/2))/(56%a"2) + (8%b~2*x~(3/2)*Log
[1 + (a*E~(c + d*Sqrt[x]))/(b - Sqgrt[a”2 + b~2])])/(a"2*(a”2 + b~2)*d"2) +
(2%b73*x"2xLog[1 + (a*E~(c + d*Sqrt[x]))/(b - Sqrt[a~2 + b~2])])/(a"2x(a"2
+ b72)7(3/2)*%d) - (4xb*xx"2*Log[l + (a*E~(c + d*Sqrt[x]))/(b - Sqrt[a”2 + b~
2]1)]1)/(a"2xSqrt[a”2 + b~2]*d) + (8*b~2*x~(3/2)*Log[l + (a*E~(c + dxSqrt[x])
)/ (b + Sqrt[a”2 + b~2])])/(a"2*(a”2 + b~2)*d"2) - (2¥b~3xx"2*Log[1l + (a*xE~(
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c + dxSqrt[x]))/(b + Sqrt[a™2 + b72])])/(a"2*(a"2 + b~2)7(3/2)*d) + (4*xbxx"
2xLog[1 + (a*E~(c + d*Sqrt[x]))/(b + Sqrt[a”2 + b~2])])/(a"2*Sqrt[a”2 + b~2
1*d) + (24xb~2xxxPolyLog[2, -((a*xE~(c + d*Sqrt[x]))/(b - Sqrt[a”™2 + b~2]))]
)/(a"2*%(a”2 + b~2)*d"3) + (8*b~3*x"(3/2)*PolyLog[2, -((a*E~(c + d*Sqrt[x]))
/(b - Sgrt[a~2 + b72]1))]1)/(a"2%(a"2 + b~2)~(3/2)*d~2) - (16xb*x~(3/2)*PolyL
ogl2, -((a*xE~(c + d*Sqrt[x]))/(b - Sqrt[a”2 + b~2]))])/(a"2*Sqrt[a~2 + b~2]
*d~2) + (24*b~2*xx*xPolyLogl[2, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a”2 + b~2]))
1)/(@ 2x(a”2 + b72)*d"3) - (8*b~3*x”(3/2)*PolyLog[2, -((a*xE~(c + d*Sqrtl[x])
)/ (b + Sqgrt[a”2 + b72]1))]1)/(a"2x(a”2 + b™2)7(3/2)*d"2) + (16%b*x~(3/2)*Poly
Logl[2, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a”2 + b~2]))])/(a"2*Sqrt[a~2 + b~2
1xd~2) - (48%b~2*Sqrt[x]*PolyLogl[3, -((a*E~(c + d*Sqrt[x]))/(b - Sqrt[a™2 +
b~2]1))1)/(a"2+(a”2 + b"2)*d"4) - (24xb~3*x*PolyLog[3, -((a*E~(c + d*Sqrt[x
1))/ - Sqrt[a™2 + b72]))]1)/(a"2*%(a”2 + b~2)7(3/2)*d"3) + (48*b*x*PolyLogl[
3, —((a*E"(c + dxSqrt[x]))/(b - Sqrtl[a”2 + b~2]))])/(a"2xSqrt[a”"2 + b~2]*d~
3) - (48%b~2*Sqrt [x]*PolyLogl[3, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a~2 + b~2
N1 /(@ 2%(@a”2 + b™2)*d~4) + (24*b~3*x*PolyLog[3, -((a*E~(c + dxSqrt[x]))/
(b + Sqrt[a”2 + b"2]))])/(a"2*x(a"2 + b™2)7(3/2)*d"3) - (48*bxx*PolyLogl[3, -
((a*xE~(c + d*Sqrt[x]))/(b + Sqrt[a”™2 + b~2]))])/(a"2+Sqrt[a”2 + b~2]*d~3) +
(48xb~2*PolyLog[4, -((a*E~(c + d*Sqrt[x]))/(b - Sqrtl[a™2 + b~2]))]1)/(a~2x*(
a"2 + b"2)*d"5) + (48+b~3*Sqrt[x]*PolylLogl4, -((a*E~(c + d*Sqrt[x]))/(b - S
grt[a”2 + b72]))])/(a"2*%(a"2 + b72)7(3/2)*d"4) - (96%bxSqrt [x]*PolyLog[4, -
((a*xE~(c + d*Sqrt[x]))/(b - Sqrt[a™2 + b~2]))])/(a"2+Sqrt[a”2 + b~2]*d"4) +
(48*%b~2xPolyLog[4, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a”2 + b~2]))]1)/(a~2*(
a”2 + b72)*xd"5) - (48%b~3*Sqrt[x]*PolyLogl[4, -((a*E~(c + d*Sqrt[x]))/(b + S
grt[a™2 + b72]))]1)/(a"2*%(a"2 + b~2)7(3/2)*d"4) + (96xbxSqrt[x]*PolyLogl[4, -
((a*xE~(c + d*Sqrt[x]))/(b + Sqrt[a”2 + b~2]))])/(a"2*Sqrt[a~2 + b~2]*d~4) -
(48xb~3*PolyLog[5, -((a*E~(c + d*Sqrt[x]))/(b - Sqrtl[a™2 + b~2]))])/(a~2x*(
a”2 + b~2)7(3/2)*d”5) + (96%b*PolyLog[5, -((a*E~(c + d*Sqrt[x]))/(b - Sqrtl[
a”2 + b™2]))])/(a"2*Sqrt[a”2 + b~2]*d"5) + (48%b~3*PolyLogl[5, -((a*E~(c + d
*Sqrt[x]))/(b + Sqrt[a™2 + b72]))]1)/(a™2x(a"2 + b72)7(3/2)*d"5) - (96%b*Pol
yLog[5, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a™2 + b72]))])/(a"2xSqrt[a”2 + b~
2]*%d”5) - (2%b~2*x"2xCosh[c + d*Sqrt([x]])/(ax(a”2 + b~2)*d*(b + a*Sinh[c +
d*Sqrt [x1]1))

Rule 2190

Int [(C(F_)~((g_)*((e_.) + (£_)*(x_))))"(a_)*((c_.) + (d_)*(x_))"(m_.))/
(@) + (b_)*x((F_)~((g_.)*x((e_.) + (f_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*Log[l + (bx(F~(gx(e + fxx)))"n)/al)/(bxfxg*n*Log[F]), x] - Di
st [(d*m) / (b*f*xgxn*xLog[F]), Int[(c + d*x)~(m - 1)*Log[l + (b*x(F~(gx(e + fxx)
))"n)/al, x]1, x] /; FreeQ[{F, a, b, ¢, 4, e, f, g, n}, x] & IGtQ[m, 0]

Rule 2264

Int[((F)~(u)*((£f_.) + (g_)*x )" (m_.))/((a_.) + (b_)*xF_ )~ (u) + (c_.)
*(F_)~(v_)), x_Symbol] :> With[{q = Rt[b~2 - 4xaxc, 2]}, Dist[(2*c)/q, Int[
((f + g#x) m*F u)/(b - q + 2xc*F"u), x], x] - Dist[(2xc)/q, Int[((f + gxx)~

m¥F u) /(b + q + 2*cxF~u), x], x]] /; FreeQ[{F, a, b, ¢, f, g}, x] & EqQl[v,
2*%u] && LinearQ[u, x] && NeQ[b~2 - 4xaxc, 0] && IGtQ[m, O]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst [Int[FunctionOfExponentialFunction[u, x]/x, x], x, v], x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)I[v.] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531
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Int[Logll + (e_ )*((F_)"((c_)*((a_.) + (b_)*x D))" (_)I*x((£f_.) + (g_.)
*(x_))~(m_.), x_Symboll :> -Simp[((f + g*x) m*PolyLogl[2, -(ex(F~(c*(a + b*x
)))"n)])/ (bxcxn*Log[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x) (m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))"n)], x], x] /; FreeQ[{F, a, b, c, e, £
, g, n}y, x] && GtQ[m, 0]

Rule 3322

Int[((c_.) + (A_)*(x_))"(m_.)/((a_) + (b_.)*sin[(e_.) + (Complex[0, fz ])*
(f_.)*(x_)1), x_Symbol] :> Dist[2, Int[((c + d*x) "m*E~(-(I*xe) + fxfz*x))/(-
(Ixb) + 2%a*xE~(-(I*e) + fxfz*x) + I*bxE~(2x(-(Ixe) + fxfzxx))), x], x] /; F
reeQ[{a, b, ¢, d, e, f, fz}, x] && NeQ[a"2 - b~2, 0] && IGtQ[m, 0]

Rule 3324

Int[((c_.) + (d_)*(x_))"(m_.)/((a_) + (b_.)*sin[(e_.) + (f_.)*x(x_)1)"2, x_
Symbol] :> Simp[(b*(c + dxx) m*xCos[e + fxx])/(f*(a”2 - b"2)*(a + b*Sin[e +
f*x])), x] + (Distl[a/(a”2 - b~2), Int[(c + d*x)"m/(a + b*Sin[e + f*x]), x],
x] - Dist[(bxd*m)/(f*x(a”2 - b~2)), Int[((c + d*x)~(m - 1)*Cos[e + f*x])/(a
+ b*Sinl[e + f*x]), x], x]) /; FreeQ[{a, b, c, d, e, f}, x] && NeQ[a"2 - b~
2, 0] && IGtQ[m, O]

Rule 4191

Int[(cscl(e_.) + (f_.)*(x_)1*(_.) + (@a_))"(m_.)*((c_.) + (d_.)*(x_))"(m_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, 1/(Sin[e + f*x] n/(b + axSi
nle + f*x])"n), x], x] /; FreeQ[{a, b, ¢, d, e, f}, x] && ILtQ[n, 0] && IGt
Qlm, 0]

Rule 5437

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

Rule 5561

Int[(Cosh[(c_.) + (d_.)*(x_)]*((e_.) + (£_.)*(x_))"(m_.))/((a_) + (b_.)*3in
h{(c_.) + (d_.)*(x)]), x_Symbol] :> -Simp[(e + f*x)~(m + 1)/(bxfx(m + 1)),
x] + (Int[((e + f*x)"m*¥E~(c + d*x))/(a - Rt[a™2 + b~2, 2] + b*E~(c + d*x))
, x] + Int[((e + f*x) m*E~(c + d*x))/(a + Rt[a™2 + b™2, 2] + b*E~(c + d*x))
, x1) /; FreeQ[{a, b, ¢, d, e, £}, x] && IGtQ[m, 0] && NeQ[a"2 + b~2, 0]

Rule 6589

Int[PolyLogln_, (c_.)*((a_.) + (b_.)*(x_))"(p_.)1/C(d_.) + (e_.)*x(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, cx(a + b*x) pl/(exp), x] /; FreeQ[{a, b, c, d
, e, n, p}y, x] & EqQ[bxd, axel]

Rule 6609

Int[((e_.) + (f_.)*(x_))"(m_.)*PolyLogln_, (d_.)*((F_)"((c_.)*((a_.) + (b_.
Yx(x ))))"(p_.)], x_Symbol] :> Simp[((e + f*x) m*PolyLog[n + 1, d*(F~(c*(a
+ b*x)))"pl)/(bxcxp*Log[F]), x] - Dist[(f*m)/(b*c*p*Logl[F]), Int[(e + f*x)~
(m - 1)*PolyLog[n + 1, d*x(F~(c*(a + b*x)))7pl, x], x] /; FreeQ[{F, a, b, c,
d, e, £, n, p}, x] && GtQ[m, O]

Rubi steps
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f (a + besch (c + d\/E))

Mathematica [A]

5 dx = 2Subst(

dx, x, \x )

(a + besch(c + dx))?
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2bx*

x* b2x*
— 2 Subst f ol -
Subs ( (a2 T 2(b+ asinh(c + d0)2 @b + asinh(c + dx)

)dx,x,\/;)

x* 2 o
_ 2X5/2 a (4b) Subst (f b+a sinh(c+dx) dx’ * \/E) (Zb )SubSt (f (b+a sinh(c+dx))? ‘

5a2 a2 - a2
c+dx 4
202 2b%x? cosh (c + d\/E) (8b) Subst (f - +2b;+dxfu62(c+dx) (
- 5% g(a2+1?)d(b+asinh(c+dvi)) a2
2b2x2 2x5/2 2b2X2 cosh (C + d\/E) (4b3) Subst (

a2 (a2 + bz) d i 5a2

B a(a2+b2)d(b+asinh(c+d\/§)) ’

c+d+fx c+dx
Pxlog |1+ = 4bx*log (1 + —
ape  ger TR\ ) B\ e
a? (a2 +12)d 54 a? (a? + 12) d2 a2Va? + b2 d
c+d/x c+d+/x
Pxlog |1+ = 2b%x2log (1 + —
e g SUXTlog\l4TEms | 2atlog| L4 T
+— + 37
a2 (a2 +b2)d ~ 5a a? (a? + 12) 2 a2 (a2 +12)" d
c+d/x c+d+/x
2,3/2 ac 3,2 ae
22 052 8b°x”* log (1 + - m) 2b°x“log (1 + - Tre
222+5a2+ 2 (g2 + p2) 42 - 3/2
a(a +b)d a(a +b%)d az(a2+b2) d
c+d+/x c+d+/x
822 log 1+ | 2p3xlog|1 + -~
e R W o) Sl W o
a? (az + bz) d 5a? a? (az + bz) d? 22 (a2 n b2)3/2 d
aec-%—d\/}? aec+d\/§

8b%x*2log (1 +

) 2% log (1 +

2% 2x°/2 b~V 112 b~ Va2 +02
ST B2 2(2 4 12\ 2 + 3/2
a(a +b)d a(a +b)d az(a2+b2) d
c+d/x c+dvx
20%x 2x5/2 87 log (1 i baex/z_bZ) 2 log (1 i bae\/z_bz
—Va2+ —Va2+
TT@eRd 5 2@+ p(een)”
as\a a=\a a (a +b ) d
c+d+/x c+d+/x
2 o SPXlog (1 + b”‘jz_bz) 26%2 log (1 + I
—Va2+ —Va2+
TR (a2+b2)d T a2 (a2+b2)d2 ’ 2 (2 4 p2) 2
a (a +b ) d

time = 18.41, size = 1761, normalized size = 1.07

result too large to display

Warning: Unable to verify antiderivative.

[In] Integrate[x~(3/2)/(a + b*Cschlc + dxSqrt[x]])~2,x]

[Out] (2*xx~(5/2)*Cschlc + d*Sqrt[x]]~2*(b + a*Sinh[c + d*Sqrt[x]])~2)/(5*a~2*(a +
b*Csch[c + dxSqrt[x]])~2) + (2¥bxCschlc + d*Sqrt[x]] 2% ((-2xb*d~4*E~ (2%c)*
x72)/(-1 + E7(2%c)) + (4*xbxd~3*Sqrt[(a”2 + b"2)*E~(2*c)]*x~(3/2)*Log[1l + (a
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*E~(2*%c + d*Sqrt[x]))/(b*E~c - Sqrt[(a™2 + b"2)*E~(2%c)])] - 2*a~2xd"4*E~cx*
x"2xLog[1l + (a*E~(2xc + d*Sqrt[x]))/(b*E~c - Sqrt[(a™2 + b~2)*E~(2*c)])] -
b~ 2*%d"4*E"c*x"2xLog[1 + (a*E~(2%c + d*Sqrt[x]))/(b*E"c - Sqrt[(a”™2 + b~2)*E
“(2%c)])] + 4xbxd"3*Sqrt[(a”2 + b 2)*E”(2%c)]*x~(3/2)*Log[l + (a*E~(2xc + d
xSqrt [x]))/(b*E"c + Sqrt[(a™2 + b~2)*E~(2*xc)])] + 2*xa~2*xd"4*E"c*x"2xLog[1 +
(a*xE~(2*c + d*Sqrt[x]))/(b*xE"c + Sqrt[(a”2 + b~2)*E~(2*c)])] + b~2xd"4*E~c
*x"2%Log[1 + (a*xE~(2xc + d*Sqrt[x]))/(b*E"c + Sqrt[(a™2 + b~2)*E~(2xc)])] -
4xd"2x (-3*%bxSqrt[(a”2 + D72)*E~(2%c)] + 2xa”2xd*E"cxSqrt[x] + bT2xd*E~c*Sq
rt [x])*x*xPolyLog[2, -((a*E~(2%c + d*Sqrt([x]))/(b*E”c - Sqrt[(a™2 + b72)*E"(
2xc)]))] + 4*xd72%(3*b*xSqrt[(a”2 + bT2)*E~(2%c)] + 2*a~2*d*E~c*xSqrt[x] + b~2
xd*E~c*Sqrt [x] ) *x*PolyLog[2, -((a*E~(2*c + d*Sqrt[x]))/(b*xE"c + Sqrt[(a”2 +
b~2)*E7(2%c)]))] - 24%bxdxSqrt[(a”2 + b~2)*E~(2*c)]*Sqrt [x]*PolyLogl[3, -((
a*E”~ (2*%c + dxSqrt[x]))/(b*E~c - Sqrt[(a”2 + b"2)*E~(2*c)]))] + 24*a~2xd"2*E
“cxx*PolyLog[3, -((a*E~(2%c + d*Sqrt[x]))/(b*E"c - Sqrt[(a”2 + b~2)*E~(2x*c)
1))] + 12%b72%d"2*E~c*x*PolyLog[3, -((a*E~(2xc + d*Sqrt[x]))/(b*E"c - Sqrtl[
(a2 + b™2)*E~(2xc)]))] - 24*bxd*Sqrt[(a”2 + b~2)*E~(2*c)]*Sqrt [x]*PolyLog[
3, —((a*E~(2%c + d*Sqrt[x]))/(b*E"c + Sqrt[(a”2 + b™2)*E~(2%c)]))] - 24*a~2
*d"2+E~cxx*PolyLog[3, -((a*E~(2*c + dxSqrt[x]))/(b*E~c + Sqrt[(a”2 + b~2)*E
“(2xc)]1))] - 12xb72*d"2xE”c*x*PolyLog[3, -((a*xE~(2%c + d*Sqrt([x]))/(b*E"c +
Sqrt[(a™2 + b™2)*E~(2*c)]1))] + 24*b*Sqrt[(a”2 + b~2)*E~(2*c)]*PolyLogl4, -
((a*xE~(2*c + d*xSqrt[x]))/(b*E~c - Sqrt[(a™2 + b"2)*E~(2%c)]))] - 48*%a~2*d*E
“c*xSqrt [x]*PolyLog[4, -((a*xE~(2*c + d*Sqrt[x]))/(b*xE"c - Sqrt[(a”2 + b~2)*E
~(2%c)]))] - 24xb~2xd*E”c*xSqrt [x]*PolyLogl[4, -((a*xE~(2%c + d*Sqrt[x]))/(b*E
“c - Sqrt[(a™2 + b"2)*E~(2%c)]))] + 24xbxSqrt[(a”2 + b~2)*E~(2*c)]*PolyLogl
4, -((axE™(2%c + d*Sqrt[x]))/(b*E"c + Sqrt[(a™2 + b72)*E~(2*c)]))] + 48*a”2
xd*E~c*Sqrt [x] *PolyLog[4, -((a*xE~(2*c + d*Sqrt[x]))/(b*E~c + Sqrt[(a”2 + b~
2)*E7(2%c)]))] + 24%b~2xd*E"c*Sqrt [x]*PolyLog[4, -((a*xE~(2*c + d*Sqrt[x]))/
(bxE~c + Sqrt[(a”™2 + b"2)*E~(2*%c)]))] + 48*a~2+«E~c*PolyLog[5, -((a*xE~(2xc +
d*xSqrt[x]))/(b*E"c - Sqrt[(a™2 + b™2)*E~(2%c)]))] + 24*b~2*xE~c*PolyLogl[5,
-((a*E™~(2%c + d*Sqrt[x]))/(b*E"c - Sqrt[(a”2 + b"2)*E~(2*c)]))] - 48*a~2xE"
c*PolyLog[5, -((a*E~(2%c + d*Sqrt[x]))/(b*E"c + Sqrt[(a”2 + b~2)*E~(2xc)]))
1 - 24%b"2+E~cxPolyLog[5, -((a*E~(2*c + dxSqrt[x]))/(b*E"c + Sqrt[(a”2 + b~
2)*E~(2%c)]1))]1)/Sqrt[(a”2 + b 2)*E~(2xc)])*(b + a*Sinh[c + d*Sqrt[x]])~2)/(
a”2x(a”2 + b~2)*d"5*(a + b*Cschl[c + dxSqrt[x]])~2) + (Csch[c/2]*Cschl[c + d*
Sqrt[x]]~2*Sech[c/2]*(b + a*xSinh[c + dxSqrt([x]])*(b~3*x"2*Cosh[c] + a*xb™2*x
~2%Sinh[d*Sqrt[x]]))/(a”2*(a"2 + b~2)*d*(a + b*Csch[c + dxSqrt[x]])~2)

fricas [F] time = 0.42, size = 0, normalized size = 0.00

3

X2
integral X

b? csch (d\/E + c)2 + 2ab csch (d\/E + c) v a2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(3/2)/(atb*csch(c+d*x~(1/2)))"2,x, algorithm="fricas")

[Out] integral(x~(3/2)/(b~2*csch(d*sqrt(x) + c)~2 + 2*axbxcsch(d*sqrt(x) + c) + a
"2), %)

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

3
x2

f (b csch (d\/f + c) + a)

zdx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(3/2)/(atb*csch(c+d*x~(1/2)))"2,x, algorithm="giac")

[Out] integrate(x~(3/2)/(b*csch(d*sqrt(x) + c) + a)”2, x)
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maple [F] time = 1.21, size = 0, normalized size = 0.00

3

f * 5 dx
(a + bcsch (c + dﬁ))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(3/2)/(atb*csch(c+d*x~(1/2)))"2,x)
[Out] int(x~(3/2)/(at+b*csch(c+d*x~(1/2)))"2,x)

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

5 5 5
2 (10 ab?x? — (a3de(25) + abzde(zc))xie(zd\/;) + (a3d + abzd)xE -2 (5 b3x2ef + (azbdec + b3dec)x5)e(dﬁ))

5 (a3 + a2 - (3de2) + 362e20)el>F) = 2 (apdec + a1 de ) J

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(3/2)/(atb*csch(c+d*x~(1/2)))"2,x, algorithm="maxima"

[Out] 2/5%(10*axb™2*x"2 - (a~3xd*e”(2%c) + a*b”~2xdxe”(2xc))*x~(5/2)*e” (2*d*sqrt (x
)) + (a73%d + axb”2%d)*x”(5/2) - 2%(5*b73*x"2%e"c + (a"2*b*xd*e"c + bT3*d*e”
c)*x”(5/2))*e” (d*xsqrt(x)))/(a”b*d + a~3*xb~2xd - (a~bxd*xe”(2xc) + a~3*b~2xdx

e~ (2xc) ) *e” (2xd*sqrt(x)) - 2*x(a4xb*d*e”c + a”~2xb~3*xdxe”c)*e” (d*sqrt(x))) -
integrate (-2x(4*a*b~2*x"2 - (4*b~3*x"2%e”c + (2*a~2*bkxd*e”c + b~ 3xd*e”c)*x
~(5/2))*e” (dxsqrt (x)))/((a"b*xd*e™ (2%c) + a~3*b~2*d*e” (2xc))*xx*e” (2*d*sqrt (x

)) + 2x(a"4*bxd*e”c + a~2%b”3xd*e”c)*x*e” (d*sqrt(x)) - (a”bxd + a~3*b~2x*d)*

x), X)

mupad [F]  time = 0.00, size = -1, normalized size = -0.00

3/2
f a dx

2
b
(a * sinh(c+d \/E))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(3/2)/(a + b/sinh(c + d*x~(1/2)))"2,x)
[Out] int(x~(3/2)/(a + b/sinh(c + d*x~(1/2)))"2, x)

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

3

i 5 dx
f (a + bcsch(c + d\/E))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(3/2)/(atb*csch(c+d*x*x(1/2)))**2,x)

[Out] Integral(x**(3/2)/(a + b*csch(c + dxsqrt(x)))**2, x)
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\[g
3.67 d
J (a-+besch(c+d & )’ ’

Optimal. Leaf size=959

c+dx CHVE aec+dVx aec+dVx
2xlog [ = 1|p® 2x1 1|0® 44/xLiy |- b 4xLi, |- b AL
*108 (b—\/a2+b2 " ) 08 (b+Va2+b2 " ) \/; 2 ( b—Va2+1b? ) \/; 2 ( b+Va2+b? ) & ‘
32 - 32 + 32 - 32 B
a2 (a2 + bz) d a? (a2 + bz) d a2 (a2 + bz) d? a2 (az + bz) d? a? (

[Out] -2*xb~2*x/a"2/(a”2+b~2)/d+2/3*x~(3/2)/a~2+2xb~3*xx1n (1+a*exp(c+d*x~(1/2)) /(b
-(a”2+b"2)"(1/2)))/a"2/(a"2+b"2) " (3/2) /d-2*b~3*x*1n (1+a*xexp (c+d*x~(1/2)) /(b
+(a”2+b"2)"(1/2)))/a~2/(a"2+b"2) ~(3/2) /d+4*b~2*polylog(2,-a*xexp (c+d*x~(1/2)
)/ (b-(a”2+b~2)~(1/2)))/a~2/(a"2+b"2) /d~3+4*b~2*polylog(2,-axexp (c+d*x~(1/2)
)/ (b+(a~2+b~2)"(1/2)))/a"2/(a"2+b~2) /d"3-4*b"3*polylog (3, -a*exp (c+d*x~ (1/2)
)/ (b-(a~2+b"2)~(1/2)))/a~2/(a"2+b"2) " (3/2) /d~3+4*b~3*polylog(3,-a*xexp (c+d*x
~(1/2))/(b+(a~2+b~2)"(1/2)))/a~2/(a"2+b~2) " (3/2) /d"3-2*%b~2*x*cosh (c+d*x~ (1/
2))/a/(a"2+b~2) /d/ (b+a*sinh (c+d*x~(1/2)) ) -4xb*x*1n (1+a*exp (c+d*x~(1/2) )/ (b-
(a"2+b72)"(1/2)))/a~2/d/(a"2+b~2) " (1/2) +4xb*x*1n(1+axexp (c+d*x~(1/2) )/ (b+(a
“2+b72)"(1/2)))/a~2/d/(a"2+b"2) " (1/2) +8*b*polylog(3,-a*exp (c+d*x~ (1/2))/ (b-
(a™2+b~2)~(1/2)))/a~2/d"3/(a"2+b~2) " (1/2) -8*b*polylog(3,-a*xexp (c+d*x~(1/2))
/(b+(a~2+b~2)"(1/2)))/a~2/d~3/(a"2+b"2) ~(1/2) +4*b~2*1n(1+a*xexp (c+d*x~ (1/2))
/(b=-(a~2+b~2)~(1/2)))*x~(1/2) /a~2/(a~2+b~2) /d~2+4*b~2x1n (1+axexp (c+d*x~(1/2
))/(b+(a”2+b~2)~(1/2)))*x~(1/2) /a"2/(a"2+b~2) /d"2+4*b" 3*polylog(2,-a*xexp (c+
d*x~(1/2))/(b-(a™2+b72) " (1/2)))*x~(1/2) /a”2/(a"2+b"2) " (3/2) /d"2-4*b"3*polyl
0g(2,-axexp(c+td*x~(1/2))/(b+(a”2+b~2)"(1/2)))*x~(1/2)/a~2/(a"2+b"2)~(3/2)/d
~2-8*b*polylog(2,-a*xexp(c+d*x~(1/2))/(b-(a~2+b~2)~(1/2)))*x~(1/2)/a~2/d~2/(
a~2+b~2) " (1/2)+8*b*polylog(2,-a*xexp(c+d*x~(1/2))/(b+(a"2+b~2) " (1/2)))*x~(1/
2)/a"2/d72/(a"2+b"2) " (1/2)

Rubi [A] time = 1.90, antiderivative size = 959, normalized size of antiderivative
= 1.00, number of steps used = 31, number of rules used = 12, integrand size = 22,

number of rules _ ) 546, Rules used = {5437, 4191, 3324, 3322, 2264, 2190, 2531, 2282, 6589,

integrand size

5561, 2279, 2391}
c+d+/x c+d+/x c+dx c
2x1 T L 41| 2xl £ % +1|® 4+/xPolyLog|2, ——= 3 44/xPolyLog |2, ——
xog(wm* )b xog(mm* b . VxPolyLog|2,——== |b° 4VxTPolyLog|2,— =
3/2 - 3/2 3/2 - 3/2
az(a2+b2)/ d az(a2+b2)/ d az(a2+b2)/ d? az(a2+b2)/ ‘

Antiderivative was successfully verified.
[In] Int[Sqrt[x]/(a + b*Cschl[c + dxSqrt[x]])~2,x]

[Out] (-2*%b~2*x)/(a"2*%(a”2 + b~2)*d) + (2*x~(3/2))/(3*%a"2) + (4*b~2*Sqrt[x]*Logl1
+ (a*xE~(c + d*Sqrt[x]))/(b - Sqrt[a™2 + b~2])])/(a"2*x(a"2 + b~2)*d"2) + (2
*xb~3*xx*Log[1 + (a*E~(c + d*Sqrt[x]))/(b - Sqrtl[a™2 + b72])])/(a"2*x(a"2 + b~
2)7(3/2)*d) - (4xb*xxxLogl[l + (a*E~(c + dxSqrt[x]))/(b - Sqrt[a~2 + b~2])]1)/
(a”2#Sqrt[a”2 + b~2]*d) + (4*b~2xSqrt[x]*Logl[l + (a*E~(c + d*Sqrt[x]))/(b +
Sqrt[a™2 + b~2])])/(a"2x(a"2 + b~2)*d"2) - (2xb~3*x*Log[l + (axE~(c + d*Sq
rt[x]))/(b + Sqrt[a”2 + b"2])])/(a"2*(a”2 + b~2)7(3/2)*d) + (4*b*x*Logl[l +
(axE~(c + d*Sqrt(x]))/(b + Sqrt[a”2 + b~2])])/(a"2xSqrt[a”2 + b~2]*d) + (4%
b~2*PolyLog[2, -((a*E~(c + dxSqrt[x]))/(b - Sqrt[a”2 + b~2]))])/(a"2x(a"2 +
b~2)*d"3) + (4%b~3xSqrt[x]*PolyLogl[2, -((a*xE~(c + d*Sqrt[x]))/(b - Sqrt[a”
2 + b72]))])/(a"2x(a”2 + b"2)"(3/2)*d"2) - (8*bxSqrt[x]*PolyLogl[2, -((a*E~(
c + d*Sqrt[x]))/(b - Sqrtl[a”2 + b~2]))]1)/(a"2+Sqrt[a™2 + b72]*d"2) + (4%b~2
*PolyLog[2, -((a*E~(c + d*Sqrt[x]))/(b + Sqrt[a”2 + b~2]))])/(a"2%(a"2 + b~
2)*d"3) - (4%b~3xSqrt[x]*PolyLog[2, -((a*xE~(c + d*Sqrt[x]))/(b + Sqrt[a™2 +
b~2]1))1)/(a”2x(a"2 + b~2)7(3/2)*d"2) + (8*b*Sqrt[x]*PolyLogl[2, -((a*E~(c +
d*xSqrt[x]))/(b + Sqrt[a”2 + b~2]))])/(a"2*Sqrt[a”2 + b~2]*d~2) - (4*b~3*Po



254

lyLog[3, -((a*E~(c + d*Sqrt[x]))/(b - Sqrt[a”2 + b~2]))])/(a"2*x(a"2 + b™2)"
(3/2)*d~3) + (8*b*PolyLog[3, -((a*E~(c + d*Sqrt[x]))/(b - Sqrt[a"2 + b~2]))
1)/(a"2*Sqrt[a”2 + b~2]*d"3) + (4*b~3*PolyLog[3, -((a*E~(c + d*Sqrt[x]))/(b
+ Sqrtl[a”2 + b72]))])/(a"2x(a"2 + b~2)"(3/2)*d"3) - (8*b*PolyLogl[3, -((a*E
“(c + dxSqrt[x]))/(b + Sqrt[a~2 + b~2]))])/(a"2xSqrt[a”2 + b~2]*d"3) - (2%b
~2*x*Cosh[c + d*Sqrt[x]])/(ax(a”2 + b~2)*d*(b + a*Sinh[c + dxSqrt[x]]))

Rule 2190

Int [(CF_)~((g_)*x((e_.) + (£_)*(x_))N) " (n_)*((c_.) + (d_.)*(x_))"(m_.))/
((a_) + (b_)*x((F_)~((g_.)*x((e_.) + (£_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*Log[l + (bx(F~(gx(e + f*x)))"n)/al)/(bxfxg*nxLog[F]), x] - Di
st [(d*m) / (bxfxg*n*Log[F]), Int[(c + d*x)~(m - 1)*Logl[l + (b*x(F~(g*(e + f*x)
))7n)/al, x], x] /; FreeQ[{F, a, b, ¢, d, e, £, g, n}, x] && IGtQ[m, O]

Rule 2264

Int[((F)~(u)*((f_.) + (g_)*(x_))"(m_.))/((a_.) + (b_.)*x(F_)"(u_) + (c_.)
*(F_)~(v_)), x_Symbol] :> With[{q = Rt[b~2 - 4xa*xc, 2]}, Dist[(2*c)/q, Int[
((f + g*x) " mkF u)/(b - q + 2%c*F™u), x], x] - Dist[(2xc)/q, Int[((f + g+x)"

m¥F~u) /(b + q + 2*cxF~u), x], x]] /; FreeQ[{F, a, b, ¢, £, g}, x] & EqQl[v,
2*xu] && LinearQ[u, x] && NeQ[b~2 - 4xaxc, 0] && IGtQ[m, O]

Rule 2279

Int[Logl(a_) + (b_.)*x((F_)~((e_.)*x((c_.) + (d_.)*(x_))))"(n_.)], x_Symbol]
:> Dist[1/(d*e*n*Log[F]), Subst[Int[Logla + b*x]/x, x], x, (F~(ex(c + d*x))
)°nl, x] /; FreeQ[{F, a, b, ¢, d, e, n}, x] & GtQ[a, 0]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst [Int[FunctionOfExponentialFunction[u, x]1/x, x], x, v], x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)Iv_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2391

Int[Log[(c_.)*((d_) + (e_.)*x(x_)"(n_.))]/(x_), x_Symbol] :> -Simp[PolyLog[2
, —(cxexx"n)]/n, x] /; FreeQ[{c, d, e, n}, x] && EqQ[cxd, 1]

Rule 2531

Int[Log[l + (e_.)*((F_)"((c_)*((a_.) + (b_D)* )N~ (@_)I*x((£f_.) + (g_.)
*(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(ex(F~(c*x(a + bxx
)))"n)1)/(bxcxn*Log[F]), x] + Dist[(g*m)/(bxc*n*Log[F]), Int[(f + g*x)~(m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, f
, g, n}, x] && GtQ[m, 0]

Rule 3322

Int[((c_.) + (d_)*(x_))"(m_.)/((a_) + (b_.)*sin[(e_.) + (Complex[0, fz ])*
(f_)*(x_)]1), x_Symbol] :> Dist[2, Int[((c + d*x) m*E~(-(I*xe) + f*xfz*x))/(-
(Ixb) + 2%a*E~(-(Ixe) + fxfzxx) + I*b*E~(2x(-(Ixe) + fxfz*x))), x], x] /; F
reeQ[{a, b, c, d, e, f, fz}, x] && NeQ[a"2 - b~2, 0] && IGtQ[m, O]

Rule 3324
Int[((c_.) + (@_)*x D))" (m_.)/((a_) + (b_.)*sinl[(e_.) + (£_)*x(x_)1)"2, x_
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Symbol]l :> Simp[(b*(c + d*x) m*Cosl[e + fxx])/(f*x(a”2 - b"2)*(a + b*Sin[e +

f*x])), x] + (Dist[a/(a”2 - b™2), Int[(c + d*x)"m/(a + b*Sin[e + f*x]), x],
x] - Dist[(bxd*m)/(f*(a"2 - b72)), Int[((c + d*x)"(m - 1)*Cosl[e + fx*x])/(a
+ bxSinl[e + f*x]), x], x]) /; FreeQ[{a, b, c, d, e, f}, x] && NeQ[a"2 - b~
2, 0] && IGtQ[m, O]

Rule 4191

Int[(cscl(e_.) + (f_.)*(x_)1*(M_.) + (@a_))"(_.)*((c_.) + (d_.)*(x_))"(m_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, 1/(Sin[e + f*x]"n/(b + axSi
nle + f*x])"n), x], x] /; FreeQ[{a, b, c, d, e, f}, x] && ILtQ[n, 0] && IGt
Qm, 0]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*x )" (@ )I*(_.))"(p_)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschl[c + dx*x])
“p, x1, x, x"n], x] /; FreeQ[{a, b, c, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]

Rule 5561

Int[(Cosh[(c_.) + (d_.)*(x_)]*((e_.) + (f£_.)*(x_))"(m_.))/((a_) + (b_.)*Sin
h{(c_.) + (d_.)*(x_)]), x_Symbol] :> -Simp[(e + f*x)~(m + 1)/(b*f*(m + 1)),
x] + (Int[((e + f*x)"m*E~(c + d*x))/(a - Rt[a"2 + b2, 2] + D*E"(c + d*x))
, x] + Int[((e + fxx)"m*E"(c + d*x))/(a + Rt[a"2 + b~2, 2] + b*E~(c + d*x))
, x1) /; FreeQ[{a, b, c, d, e, f}, x] && IGtQ[m, 0] && NeQ[a"2 + b~2, 0]

Rule 6589

Int[PolyLogn_, (c_.)*((a_.) + (b_.)*x(x_))"(p_.01/C(d_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, cx(a + b*x) pl/(exp), x] /; FreeQ[{a, b, c, d
, e, n, p}y, x] & EqQ[bxd, axel]

Rubi steps
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2

f( Vx 2dx=25ubst( >

a4 + besch (c " d\/E)) (a + besch(c + dx))?

2 b2 2 2h 2
—ZSubst(f(x + - a - ‘x )dx,x,\/})

a2 a’(b+a smh(c +dx))?2  a%(b + asinh(c + dx))

2
2 X
b+asinh(c+dx) dx, x, \/_) (Zb ) Subst (f (b+a sinh(c+dx))2 ‘

dx, x, \x )

532 (4b)Subst ( [—=

B 3(12 B az az
oCHix 2
2532 2b%x cosh (c + d\/E) (8b) Subst ( f o ohecr g po2erdn) |
 3a? a(a2+b2)d(b+asinh(c+d\/§)) a?
2h2x 2132 212y cosh (c +d \/;) (4b3) Subst (
=— + - +
a2 (az + bz) d 3a* g (az + bz) d (b + asinh (c + d\/E))
+dﬁ c+dﬁ
b2y 2332 4b%+/x log (1 + Vo7 ) 4bxlog (1 + — — )
a2 (a2 +102)d  3a? a? (a2 + b?) 42 2\ + b2 d
c+dx aecHaVx \
4P+fx log |1+ “———| 2bxlog|1
wx  open VR Og( *wm) b’”’g( -y
=- +—5+ + 7
a2 (az + bz) d 3a a? (az + bz) d? 72 (az + bz) d
c+d \x aec+aVx \
2 ae 3
iR 032 4b?/x log (1 t ) 2b°xlog (1 + N
:_2(2 AVREET N 2(72 4 12\ 22 + 32
a a+b)d a a(a +b)d az(a2+b2) d
c+dAx aec+aVx \
4P+/x log |1+ — 2b3xlog |1
20%x 2x%2 bV Og( b- \/a2+b2) b Og( TN )
- 2( 2 2 + 342 + 2(.2 2 + 3/2
a a+b)d a a(a +b)d az(a2+b2) d
c+d+x aecHaVx \
4P+/x log |1+ — 2b3xlog (1
wx  oen VR Og( *wm) b“’g( -y
=- +—5+ + 7
a? (az + bz) d 3a a? (a2 + bz) d? 72 (az + bz) d
Mathematica [A] time = 15.27, size = 934, normalized size = 0.97
2c+d fx 2
—ZdZBCxlog[H+1]u2+2d2ecxlog[
eC— (a2 +b2)e2C b+
6 beC— \(a2+b2) bt

6xcsch(c)(b cosh(c)+a sinh(d Vx ))b2

csch® (¢ +dvix ) (b + asinh (c + dv/x ) )

Antiderivative was successfully verified.

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

[Out] (Cschl[c + dxSqrt[x]]~2*(b + a*Sinh[c + d*Sqrt[x]])=*(2*x~(3/2)*(b + a*Sinh[c
+ d*Sqrt[x]]) + (6%bx((-2xbxd~2*E~(2*c)*x)/(-1 + E~(2*c)) + (2xbxd*Sqrt[(a



257

T2 + bT2)*E7(2*xc)]1*Sqrt [x]*Log[1 + (a*E~(2*c + d*Sqrt([x]))/(b*E~c - Sqrt[(a
T2 + bT2)*¥ET(2%c)])] - 2*a”2*d"2+#E”ckx*Log[l + (a*E”~(2*c + dxSqrt[x]))/(bxE
“c - Sqrt[(a”2 + b"2)*E"(2*c)])] - b72*d"2xE"c*x*Log[l + (a*E~(2xc + d*Sqrt
[x]1))/(b*E"c - Sqrt[(a”2 + b 2)*E~(2xc)])] + 2%b*xdxSqrt[(a”2 + b72)*E~(2*c)
1xSqrt [x]*Log[1 + (a*E~(2xc + dxSqrt[x]))/(b*E"c + Sqrt[(a”2 + b~2)*E~(2%c)
1)1 + 2xa”2xd"2*E"c*x*Log[1l + (a*E~(2*c + d*Sqrt[x]))/(b*E"c + Sqrt[(a~2 +
b~2)*E~(2*%c)])] + b"2xd"2+E"c*kx*Log[l + (a*E~(2*c + dxSqrt[x]))/(b*E~c + Sq
rt[(a”2 + b72)*E~(2*c)])] + 2% (b*Sqrt[(a”2 + b"2)*E~(2%c)] - 2*a~2*d*E~c*Sq
rt[x] - b 2*d*E"c*Sqrt[x])*PolyLog[2, -((a*xE~(2*c + d*Sqrt[x]))/(b*xE"c - Sq
rt[(a”2 + b72)*E~(2*c)]))] + 2% (b*Sqrt[(a”2 + b"2)*E~(2xc)] + 2*a~2*d*E~c*S
grt[x] + b~2*xd*E~c*Sqrt[x])*PolyLog[2, -((a*E~(2xc + dxSqrt[x]))/(b*E"c + S
qrt[(a™2 + b~"2)*E~(2xc)]))] + 4*xa"2xE~c*PolyLogl[3, -((a*E~(2xc + d*Sqrt[x])
)/(bxE~c - Sqrt[(a™2 + b~2)*E~(2xc)]))] + 2%b~2*E~c*PolyLog[3, -((a*E~(2*c
+ d*Sqrt[x]))/(bxE”c - Sqrt[(a”2 + b 2)*E~(2*c)]))] - 4*a”2+E~c*PolyLogl[3,
-((a*xE~(2%c + d*Sqrt[x]))/(b*E"c + Sqrt[(a”™2 + b™2)*E~(2%c)]))] - 2*xb"2*E~c
*xPolyLog[3, -((a*E~(2*c + dxSqrt[x]))/(b*xE~c + Sqrt[(a”2 + b~2)*E~(2*c)]))]
)/Sqrt[(a”2 + b™2)*E~(2*c)])*(b + axSinh[c + d*Sqrt[x]]))/((a"2 + b~2)*d"3)
+ (6*%b~2*xxxCsch[c]*(b*Cosh[c] + a*Sinh[d*Sqrt[x]]))/((a”2 + b~2)*d)))/(3*a
~2%(a + b*Csch[c + d*Sqrt[x]])~2)

fricas [F] time = 0.43, size = 0, normalized size = 0.00

Vx
b? csch (d\/} + c)2 + 2ab csch (d\/E + c) r a2

integral X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(1/2)/(atb*csch(c+d*x~(1/2)))"2,x, algorithm="fricas")

[Out] integral(sqrt(x)/(b~2*csch(d*sqrt(x) + c)~2 + 2*axb*csch(d*sqrt(x) + c) + a
"2), %)

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

f v 5 dx
(b csch (dx/f + c) + a)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(1/2)/(atb*csch(c+d*x~(1/2)))"2,x, algorithm="giac")
[Out] integrate(sqrt(x)/(b*csch(d*sqrt(x) + c) + a)~2, x)

maple [F] time = 1.08, size = 0, normalized size = 0.00

f v 5 dx
(a + besch (c + d\/E))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(1/2)/(a+b*csch(c+d*x~(1/2)))"2,x)
[Out] int(x~(1/2)/(at+b*csch(c+d*x~(1/2)))"2,x)

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

3 3 3
2 (6 ab?x - (a*de®9 + ab?de® C))xie(Zdﬁ) + (a3d + abzd)xE -2 (3 bPxet + (azbdec + b3dec)x§)e(d‘/§))

_f_

3 (a5d + a3bh2d - (a5de(2 ) + a3b%de( C))e(Zdﬁ) -2 (a4bdeC - a2b3dec)e(d\/;) )
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x”(1/2)/(atb*csch(c+d*x~(1/2)))"2,x, algorithm="maxima")

[Out] 2/3%(6*axb~2*xx - (a”3*d*e”(2xc) + axb~2xd*e” (2%c))*x”~(3/2)*e” (2*xd*sqrt(x))
+ (a7™3*%d + axb”2*xd)*x”(3/2) - 2% (3*%b”3*xx*xe”c + (a”2*bkd*e”c + b"3*kdxe”c)*x”
(3/2))*e~ (d*sqrt(x)))/(a"bxd + a~3*b~2*xd - (a~bxd*e” (2*c) + a~3*b~2xd*e” (2%
c))*e” (2*xd*xsqrt(x)) - 2*(a~4*bxdxe”c + a~2xb~3xd*e”c)*e” (d*sqrt(x))) - inte
grate (-2x(2%a*b™2%x - (2%b73*x*e”c + (2*%a~2*bxd*e”c + b7 3*d*e”c)*x”(3/2))*e
“(d*sqrt(x)))/((a”b*xd*xe~(2%c) + a~3*b~2xd*e” (2*c))*x*e” (2xd*sqrt(x)) + 2*(a
“4xbxd*xe”c + a"2%b”3xd*e”c)*x*e” (d*sqrt(x)) - (a”bxd + a~3*b"2*d)*x), x)

mupad [F] time = 0.00, size = -1, normalized size = -0.00

| CES
[+ )

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(1/2)/(a + b/sinh(c + d*x~(1/2)))"2,x)
[Out] int(x~(1/2)/(a + b/sinh(c + d*x~(1/2)))"2, x)

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

f v 5 dx
(a + besch (c + d\/E))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(1/2)/(a+b*csch(c+d*x**(1/2)))**2,x)
[Out] Integral(sqrt(x)/(a + b*csch(c + d*sqrt(x)))**2, x)
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3.68 [ : dx

Vx (a+bcsch(c+d\/§ ))2

Optimal. Leaf size=118

4b (2a2 + bz) tanh ™ (H tanh(%(cwﬁ)))

Va2 412 2b% coth (c + d\/E) 24/x
a2d (a2 + b2)3/2 ad (a2 + b2) (a + besch (c + dvx ) TR

[Out] 4*b*x(2*¥a~2+b~2)*arctanh((a-bxtanh(1/2*c+1/2xd*x~(1/2)))/(a"2+b"2)"(1/2))/a~
2/(a"2+b"2) " (3/2)/d-2*b"2*coth(c+d*x~(1/2))/a/(a"2+b"2) /d/ (a+b*xcsch (c+d*x"~ (
1/2)))+2xx~(1/2)/a"2

Rubi [A] time = 0.21, antiderivative size = 118, normalized size of antiderivative
= 1.00, number of steps used = 7, number of rules used = 7, integrand size = 22,

mumber LW _ 0,318, Rules used = {5437, 3785, 3919, 3831, 2660, 618, 204}

integrand size

4b (24% + 1) tanh ™" (a_b tanh(%(wdﬁ))]

V2 212 coth (c + dv/x ) 24/x
22d (a2 n b2)3/2 ad (a2 + bz) (a + besch (c + d\/E)) TR

Antiderivative was successfully verified.
[In] Int[1/(Sqrtlx]*(a + b*Cschl[c + dxSqrt[x]])~2),x]

[Out] (2xSqrtl[x])/a~2 + (4*xbx(2*a”2 + b~2)*ArcTanh[(a - b*Tanh[(c + d*Sqrt[x])/2]
)/Sqrt[a~2 + b~2]])/(a"2*(a"2 + b~2)7(3/2)*d) - (2*b~2*Coth[c + d*Sqrt[x]])
/(ax(a~2 + b"2)*d*(a + b*Cschlc + d*Sqrt[x]]))

Rule 204

Int[((a_) + (b_.)*(x_)"2)"(-1), x_Symbol] :> -Simp[ArcTan[(Rt[-b, 2]*x)/Rt[
-a, 2]1/@Rt[-a, 2]*Rt[-b, 2]), x] /; FreeQ[{a, b}, x] && PosQla/b] && (LtQ[
a, 0] |l LtQ[pb, 0]1)

Rule 618

Int[((a_.) + (b_)*(x_) + (c_.)*(x_)"2)"(-1), x_Symbol] :> Dist[-2, Subst[I
nt[1/Simp[b~2 - 4*a*c - x72, x], x], x, b + 2%c*x], x] /; FreeQ[{a, b, c},
x] && NeQ[b~2 - 4x*ax*xc, 0]

Rule 2660

Int[((a_) + (b_.)*sin[(c_.) + (d_.)*(x_)]1)~(-1), x_Symbol] :> With[{e = Fre
eFactors[Tan[(c + d*x)/2], x]1}, Dist[(2%e)/d, Subst[Int[1/(a + 2%bxexx + a*
e"2*%x72), x], x, Tan[(c + d*x)/2]1/el, x]1]1 /; FreeQ[{a, b, c, d}, x] && NeQ[
a"2 - b2, 0]

Rule 3785

Int[(cscl(c_.) + (d_D)*(x_)I*(b_.) + (a_))"(n_), x_Symbol] :> Simp[(b~2*Cot
[c + d*x]*(a + b*Csc[c + d*x])"(n + 1))/(axd*(n + 1)*(a"2 - b~2)), x] + Dis
t[1/(ax(n + 1)*(a”2 - b~2)), Int[(a + b*Csclc + d*x])~(n + 1)*Simp[(a”2 - b
“2)*(n + 1) - axbx(n + 1)*Csclc + d*x] + b™2+%(n + 2)*Cscl[c + d*x]~2, x], x]
, x] /; FreeQ[{a, b, c, d}, x] && NeQ[a"2 - b~2, 0] && LtQ[n, -1] && Intege
rQ[2*n]

Rule 3831
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Intlcscl(e_.) + (f_.)*(x_)]/(cscl(e_.) + (£_)*(x )I*(b_.) + (a_)), x_Symbo
1] :> Dist[1/b, Int[1/(1 + (a*Sinl[e + f*x])/b), x], x] /; FreeQ[{a, b, e, f
}, x] && NeQ[a"2 - b~2, 0]

Rule 3919

Int[(cscl(e_.) + (f_.)*(x_)1*(d_.) + (c_))/(cscl(e_.) + (£_)*x(x_)I*(b_.) +
(a_)), x_Symbol] :> Simp[(c*x)/a, x] - Dist[(b*c - ax*d)/a, Int[Cscle + f*x

1/(a + bxCscle + f*xx]), x], x] /; FreeQ[{a, b, c, d, e, f}, x] && NeQ[b*c -
axd, 0]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*(x )" )I*(b_.))"(p_.)*(x_ )~ (m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschlc + d*x])
“p, x1, x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[pl]

Rubi steps
f ! dx:ZSubst( ! dxx\/E)
N (a + besch (c + d\/}))z (a + besch(c +dx))2
dpon(erayE) | 2sw([EEmen

__a(az+b2)d(a+bcsch(c+d\/§)) B a(a2+b2)
2yR 212 coth (C " d\/E) (Zb (2a2 + bz)) Subst ( aTCz
2 a(a2+b2)d(a+bcsch(c+d\/§)) B a2 (a2+b2
_ 24x 2b? coth (c + d\/E) (2 (25[2 + bz)) Subst (f T
T2 g (a2 + bz) d (a + besch (c + dﬁ)) ) a? (a2 + bz)
" 28 ot d) (i 2+ 02) st =
2 a(a2+b2)d(a+bcsch(c+d\/§)) * a? (L

2\ 202 coth (c + d\/E)

(81' (2a2 + bz)) Subst f :(1

> q(a?+b2)d(a+besch (c+dvix))
g—tanh(%(ﬁd\/})))J

4b (2112 + bz) tanh ™ (b( T

212 coth (c +

2
= \/§+
a2

Mathematica [A] time = 0.44, size = 175, normalized size = 1.48

2b(2a2+b2)(a+bcsch(c+d\/§ )) tan_l[
2csch (c + d\/E) (a sinh (c + d\/E) + b) b coth(c+d %)

a-btanh % (c+d \ﬂ))
V-a2-p2

22 (az n b2)3/2 d a (a2 + bz) d (a + besc

+

2402 (_az_bz)yz

+(C+‘

@d (a + besch (c + dv& )’
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Antiderivative was successfully verified.

[In] Integratel[1/(Sqrt[x]*(a + b*Cschlc + d*Sqrtl[x]])~2),x]

[Out] (2xCschlc + d*Sqrt[x]]*(-((a*xb™2*Coth[c + d*Sqrt[x]])/(a"2 + b™2)) + (c + d
xSqrt[x])*(a + bxCschlc + d*Sqrt[x]]) + (2%b*(2*xa~2 + b~2)*ArcTan[(a - b*Ta
nh[(c + d*Sqrt[x])/2])/Sqrt[-a"2 - b~2]]*(a + b*Cschl[c + d*Sqrt[x]]))/(-a~2

- b72)7(3/2))*(b + axSinh[c + d*Sqrt[x]]))/(a"2*d*(a + b*Cschl[c + d*Sqrt([x
11)72)

fricas [B] time = 0.48, size = 670, normalized size = 5.68

2|24a%p? + 2 ab* - (a5 +2a%h% + ab4)d\/§ cosh (d\/E + 0)2 - (a5 +2a%h? + ab4)d\/§ sinh (d\ﬁ + c)2 + (

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a+b*csch(c+d*x”~(1/2)))"2/x~(1/2),x, algorithm="fricas")

[Out] -2%(2%a~3*%b~2 + 2%a*b”4 - (a”h + 2%a”3*b~2 + a*b~4)*d*sqrt (x)*cosh(d*sqrt(x
) + ¢c)72 - (a5 + 2%xa”3%b”2 + axb”4)*d*sqrt(x)*sinh(d*sqrt(x) + c)~2 + (a”b
+ 2%a”3%b72 + axb~4)*d*ksqrt(x) - 2*x(a”2*%b"3 + b75 + (a"4*b + 2*%a"2%b"3 + b
~B)*d*sqrt (x))*cosh(d*sqrt(x) + c) - ((2*xa”3*b + axb~3)*sqrt(a™2 + b~2)*cos
h(d*sqrt(x) + c)72 + (2*%a”3%b + a*b”3)*sqrt(a”2 + b~2)*sinh(d*sqrt(x) + c)~
2 + 2%(2*%a"2+%b"2 + b~4)*sqrt(a”2 + b~2)*cosh(d*sqrt(x) + c) + 2x((2*xa”3*b +
axb~3)*sqrt(a”2 + b~2)*cosh(d*sqrt(x) + c) + (2%¥a”2*b”2 + b~4)*sqrt(a”2 +
b~2))*sinh(d*sqrt(x) + c) - (2%a”3*b + a*xb”3)*sqrt(a”2 + b~2))*log((a*xb + (
a”2 + b2 + sqrt(a”2 + b"2)*b)*cosh(d*sqrt(x) + c) - (b™2 + sqrt(a”™2 + b72)
*b)*sinh(d*sqrt(x) + c) + sqrt(a™2 + b72)*a)/(a*sinh(d*sqrt(x) + c) + b)) -
2x(a”2%b"3 + b75 + (a”b + 2*xa”3*b"2 + a*b”~4)*d*sqrt(x)*cosh(d*sqrt(x) + c)
+ (a”4%b + 2*%a"2%b”3 + b~5)*d*sqrt(x))*sinh(d*sqrt(x) + c))/((a~7 + 2*a~bx
b~2 + a~3*%b~4)*d*cosh(d*sqrt(x) + c)72 + (a”7 + 2*%a"5xb~2 + a~3*b~4)*dxsinh
(d*sqrt(x) + c)72 + 2x(a"6%b + 2*¥a"4%b”3 + a"2%b”5)*d*cosh(d*sqrt(x) + c) -
(277 + 2%a”b*b"2 + a”3*b"4)*d + 2*%((a”7 + 2*a~5*b”"2 + a~3*b~4)*d*cosh(d*sq
rt(x) + c) + (a76xb + 2%¥a"4xb”3 + a~2xb”5)*d)*sinh(d*sqrt(x) + c))

giac[A] time = 0.23, size = 178, normalized size = 1.51

) s Zae(dﬁ+c)+2 b-2 Va2+b2
2(2a°b+b’)lo
( Jlo 206l V¥ ) 1242 \/u2+b2‘ 4 (b3e(dﬁ+c) - abz) 2 (dvx +¢)
- + +
(a4d + azbzd) Va? + b2 (a%d + azbzd) (ae(Zd‘/;Jrz ) 4 2 pel?VE+e) _ a) a*d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a+bxcsch(c+d*x~(1/2)))~2/x~(1/2),x, algorithm="giac")

[Out] -2x(2*a"2xb + b~3)*log(abs(2*a*xe” (d*sqrt(x) + c) + 2xb - 2*sqrt(a™2 + b~2))
/abs (2*a*xe” (d*sqrt(x) + c) + 2xb + 2*sqrt(a™2 + b~2)))/((a”4*d + a~2*b~2xd)
xsqrt(a”2 + b72)) + 4x(b"3*e” (d*sqrt(x) + c) - a*b”2)/((a~4*d + a~2%b~2xd)*

(axe™ (2xd*sqrt(x) + 2%c) + 2*bxe”(d*sqrt(x) + c) - a)) + 2*x(d*sqrt(x) + c)/
(a”2%d)

maple [B] time = 0.57, size = 257, normalized size = 2.18

2In (tanh(% + %) - 1) 2In (tanh (% + %) + 1) 4btanh(§ + %
- + +
da? da? ((tanh® (5 + 5%)) o - 20 tanh (5 + 55 - ) s

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

[In] int(1/(at+bxcsch(c+d*x~(1/2)))"2/x~(1/2),x)

[Out] -2/d/a"2*1n(tanh(1/2%c+1/2*xd*x~(1/2))-1)+2/d/a"2*x1n(tanh(1/2*c+1/2*d*x~(1/2
))+1)+4/dxb/ (tanh (1/2%c+1/2*d*x" (1/2)) "2x¥b-2*a*xtanh(1/2*c+1/2*d*xx~(1/2))-b)
/(a”2+b"2) *tanh (1/2*c+1/2%d*x~(1/2))+4/d/axb”~2/ (tanh (1/2*c+1/2*xd*x~(1/2)) "2
*b-2*%a*xtanh (1/2*xc+1/2xd*xx~(1/2))-b)/(a~2+b~2)-8/d*b/(a"2+b"2) ~(3/2) *arctanh
(1/2% (2*b*tanh (1/2*xc+1/2xd*xx~(1/2))-2*a)/(a"2+b~2)~(1/2))-4/d/a"2*b"3/(a" 2+
b~2) " (3/2)*arctanh(1/2*(2*bxtanh(1/2*c+1/2*%d*x~(1/2))-2*a)/(a"2+b"2)~(1/2))

maxima [A] time = 0.57, size = 200, normalized size = 1.69

(~aVx =€) _p 22
2 3 ae ac+ —d _
2 2020 + ) tog (“ (e ) 20
(LZ4 + azbz)\ﬂﬂ +b2d (EIS + @32 +2 (Ll4b + ﬂzb?’)e(_dﬁ_c) _ (El5 i agbz)e(—2d\/§—2c))d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a+b*csch(c+d*x~(1/2)))"2/x~(1/2),x, algorithm="maxima")

[Out] -2%(2*a~2%b + b~3)*log((a*e”(-d*sqrt(x) - c) - b - sqrt(a”™2 + b~2))/(axe” (-
dksqrt(x) - c) - b + sqrt(a™2 + b72)))/((a”4 + a™2xb"2)*sqrt(a”2 + b72)*d)

- 4x(b~3*%e” (~d*sqrt(x) - c) + a*xb”2)/((a”5 + a~3*b"2 + 2x(a"4*b + a”2%b”"3)*

e” (-d*sqrt(x) - c) - (@75 + a”3*b~2)*e” (-2*d*sqrt(x) - 2*c))*d) + 2*x(d*sqrt

(x) + c)/(a~2xd)

mupad [B] time = 1.97, size = 319, normalized size = 2.70

c+d fx 2. 12\ [ 1—p oct+d VX
4b2\/E B 4b3\/;cec+dﬁ 20 In 2¢ d((2a2b+b3) _2b(2b‘l +b)(11 be ) (2a2+b2) 20 1nl
2\/} d(a3\/§+ab2 \/§) ad(a3\/§+ab2 \/§) ‘13\/;(‘12”72) a3\/§(a2+b2)3/2 N
a? 2betdVE g 4 ge2et2dx azd(a2+b2)3/2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(x"(1/2)*(a + b/sinh(c + d*x~(1/2)))"2),x)

[Out] (2%x~(1/2))/a"2 - ((4%b~2*xx~(1/2))/(d*(a~3*x~(1/2) + axb™2xx~(1/2))) - (4*b
“3*x7(1/2)*xexp(c + d*xx~(1/2)))/(axd*(a~3*x~(1/2) + a*xb”™2xx~(1/2))))/(2xb*ex

p(c + d*x~(1/2)) - a + axexp(2*c + 2*xd*x~(1/2))) - (2*bxlog((2*xexp(c + d*x~
(1/2))x(2%a~2*%b + b~3))/(a"3*x~(1/2)*(a”2 + b72)) - (2*bx(2*¥a"2 + b~ 2)*(a -
bxexp(c + d*x~(1/2))))/(a"3*x~(1/2)*(a”2 + b~2)7(3/2)))*(2*¥a"2 + b~2))/(a”
2xd*(a”2 + b72)7(3/2)) + (2xbxlog((2%exp(c + d*x~(1/2))*(2*a"2*b + b~3))/(a
“3*xx7(1/2)*(a”2 + b72)) + (2¥bx(2%a”2 + b"2)*(a - b*xexp(c + d*x~(1/2))))/(a
“3xx7(1/2)*x (2”2 + b72)7(3/2)))*(2%a”2 + b~2))/(a"2xd*(a”2 + b~2)"(3/2))

sympy [F] time = 0.00, size = 0, normalized size = 0.00
1

fﬁ (a +besch (c +dyx))

dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a+b*csch(c+d*x**(1/2)))**2/x**(1/2) ,%)
[Out] Integral(1l/(sqrt(x)*(a + b*csch(c + d*sqrt(x)))**2), x)
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: > dx
x3/2 (a+bcsch(c+d\/§ ))

3.69

Optimal. Leaf size=25

Int ! 57
x3/2 (a + besch (c + d\/E))

X

[Out] Unintegrable(1/x~(3/2)/(atb*csch(c+d*x~(1/2)))"2,x)

Rubi [A] time = 0.03, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

number of steps used = 0, number of rules used = 0, integrand size = 0, - :
integrand size

0.000, Rules used = {}
1

f x3/2 (a + besch (c + d\/E))z

dx

Verification is Not applicable to the result.

[In] Int[1/(x~(3/2)*(a + b*Cschl[c + dxSqrt[x]])~2),x]
[Out] Defer[Int] [1/(x~(3/2)*(a + b*Cschl[c + d*Sqrt[x]])~2), x]

Rubi steps

1
2dx

1
5 dx =
f x3/2 (a + besch (c + d\/E)) f x3/2 (a + besch (c + d\/E))

Mathematica [A] time = 67.51, size = 0, normalized size = 0.00

f ! 5 dx
x3/2 (a + besch (c + dﬁ))

Verification is Not applicable to the result.

[In] Integratel[1/(x"(3/2)*(a + b*Csch[c + d*Sqrtl[x]])~2),x]
[Out] Integrate[1/(x~(3/2)*(a + b*Cschl[c + d*Sqrt[x]])~2), xI]

time = 0.45, size = 0, normalized size = 0.00

\/E X

b2x2 csch (d\/E + c)2 + 2 abx? csch (d\/E + c) T+ a2

fricas [A]

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x~(3/2)/(a+b*csch(c+d*x~(1/2)))"2,x, algorithm="fricas")
[Out] integral(sqrt(x)/(b~2*x"2xcsch(d*sqrt(x) + c)~2 + 2xa*xbxx~2*csch(d*sqrt(x)

+ c) + a"2xx"2), x)

giac[A] time = 0.00, size = 0, normalized size = 0.00

1

dx
(b csch (d\/E + c) + a)zx

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

[In] integrate(1/x7(3/2)/(atb*csch(c+d*x~(1/2)))"2,x, algorithm="giac")
[Out] integrate(1/((b*csch(d*sqrt(x) + c) + a)~2*x~(3/2)), x)

maple [A] time = 1.13, size = 0, normalized size = 0.00

f 3 ! dx
xf(

a+bcsch (c + d\/E))z

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/x~(3/2)/(a+bxcsch(c+d*x~(1/2)))"2,x%)
[Out] int(1/x"(3/2)/(at+b*csch(c+d*x~(1/2)))"2,x)
maxima [A] time = 0.00, size = 0, normalized size = 0.00
2 (2 ab? + (a3de(26) + abzde(zc))\/}e(z‘iﬁ) -2 (bSeC - (azbdec + b3dec)\/§)e(d‘/§) - (a3d + abzd)\/E)

_ (42e9) + a3b2de® C))xe(Zd‘/;) + 2 (atbdet + a2b3dec)Xe(dﬁ) — (a°d + a3b%d)x +f _@

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x7(3/2)/(atb*csch(c+d*x~(1/2)))"2,x, algorithm="maxima"

[Out] -2x(2*axb~2 + (a~3*d*e”(2%c) + axb~2xd*e” (2*c))*sqrt(x)*e” (2*xd*sqrt(x)) - 2
x(b73*%e"c - (a"2%bkxdxe”c + b~3xd*e”"c)*sqrt(x))*e” (d*sqrt(x)) - (a”3xd + ax*b

~2%d) *sqrt(x))/((a~bxd*e” (2xc) + a~3*b~2xd*e” (2%c))*x*e” (2xd*sqrt(x)) + 2x*(
a~4xb*xdxe”c + a”2xb~3*dxe”c)*x*e” (d*sqrt(x)) - (a”bxd + a"3%b72xd)*x) + int
egrate (-2*(2*axb~2*sqrt(x) - (2%b~3*sqrt(x)*e”c - (2*a~2xb*xdxe”c + b~3xd*e”
c)*x)*e” (d*sqrt(x)))/((a~bxd*xe” (2*c) + a~3*b~2xd*e” (2*c))*x"~(5/2) *e” (2*d*sq
rt(x)) + 2x(a"4xbxd*e”c + a~2*b~3*xdxe”c)*x~(5/2)*e” (d*sqrt(x)) - (a~bxd + a
“3¥b72xd)*x~(5/2)), x)

mupad [A] time = 0.00, size = -1, normalized size = -0.04

1

2
32 b
X (a * sinh(c+d \/J_C))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(x~(3/2)*(a + b/sinh(c + d*x~(1/2)))"2),x)
[Out] int(1/(x"(3/2)*(a + b/sinh(c + d*x~(1/2)))"2), x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

f 3 L zdx
x2 (a + besch (c+d\/§))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x**(3/2)/(atb*xcsch(c+d*x**(1/2)))**2,x)
[Out] Integral(1l/(x**(3/2)*(a + b*csch(c + d*sqrt(x)))**2), x)
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3.70 [ : s dx
x5/2(a+bcsch(c+d\/§))

Optimal. Leaf size=25

1

Int 5, X
x5/2 (a + besch (c + d\/E))

[Out] Unintegrable(1/x~(5/2)/(atb*csch(c+d*x~(1/2)))"2,x)

Rubi [A] time = 0.03, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

number of steps used = 0, number of rules used = 0, integrand size = 0, - :
integrand size

0.000, Rules used = {}
1

f x5/2 (a + besch (c + d\/E))z

dx

Verification is Not applicable to the result.
[In] Int[1/(x~(5/2)*(a + b*Cschl[c + dxSqrt[x]])~2),x]
[Out] Defer[Int] [1/(x~(5/2)*(a + b*Cschl[c + d*Sqrt[x]])~2), x]

Rubi steps

1

1
5 dx = 2
f x5/2 ( (c + d\/E)) f x5/2 (a + besch (c + d\/E))

a + besch

dx

Mathematica [A] time = 68.55, size = 0, normalized size = 0.00

f ! 5 dx
x5/2 (a + besch (c + dﬁ))

Verification is Not applicable to the result.

[In] Integratel[1/(x~(5/2)*(a + b*Csch[c + d*Sqrtl[x]])~2),x]
[Out] Integrate[1/(x~(5/2)*(a + b*Cschl[c + d*Sqrt[x]])~2), xI]

time = 0.45, size = 0, normalized size = 0.00

\/E X

b2x3 csch (d\/E + c)2 + 2 abx® csch (d\/E + c) a2

fricas [A]

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x~(5/2)/(a+b*csch(c+d*x~(1/2)))"2,x, algorithm="fricas")
[Out] integral(sqrt(x)/(b~2*x"3*csch(d*sqrt(x) + c)~2 + 2*a*xbxx~3*csch(d*sqrt(x)

+ c) + a"2xx"3), x)

giac[A] time = 0.00, size = 0, normalized size = 0.00

sagepx

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(1/x~(5/2)/(atb*csch(c+d*x~(1/2)))"2,x, algorithm="giac")
[Out] sageOx*x

maple [A] time = 1.05, size = 0, normalized size = 0.00

f = ! 5 dx
x2 (a + besch (c+d\/§))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/x"(5/2)/(a+b*xcsch(c+d*x~(1/2)))"2,x)
[Out] int(1/x"(5/2)/(a+bxcsch(c+d*x~(1/2)))"2,x)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

2 (6 ab® + (a3de(2 9 + ab’de? C))\/Ee(z”i‘/z) -2 (3 b3ef — (azbdec + b3dec)\/§)e(d‘/§) - (a3d + abzd)\/E)

_ +f__

3 ((a5de(2 ) + a3b%de C))xze(Zd‘/E) +2 (a4bdec + a2b3dec)xze(d\/§) - (a5d + a3b2d)x2) (

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x7(5/2)/(atb*csch(c+d*x~(1/2)))"2,x, algorithm="maxima")

[Out] -2/3*(6*a*b~2 + (a”3*d*xe”(2%c) + axb~2xd*e” (2*c))*sqrt(x)*e” (2xd*sqrt(x)) -
2% (3*%b~3*e"c - (a"2*b*d*e”c + b~3*xd*e”c)*sqrt(x))*e” (d*sqrt(x)) - (a”3*xd +
axb~2xd)*sqrt(x))/((a"b*d*xe™(2%c) + a~3*b"2kd*e” (2%c))*x"2*%e” (2*d*sqrt (x))

+ 2x(a”4xbxd*e”c + a~2%b"3*d*e"c)*x"2xe” (d*sqrt(x)) - (a”5*d + a~3*b”2*d)*

Xx72) + integrate(-2*(4*xaxb”2xsqrt(x) - (4*b~3*sqrt(x)*e”c - (2*xa~2*bxd*e”c

+ b73*dxe”c)*x)*e” (d*sqrt(x)))/((a~b*d*xe~(2%c) + a~3*b~2*d*xe”(2xc))*x~(7/2)

xe” (2xd*sqrt(x)) + 2x(a~4xbxdxe”c + a”2%b~3*d*xe~c)*x”~(7/2)*e” (d*sqrt(x)) -

(a”6*d + a~3*b"2xd)*x~(7/2)), x)

mupad [A] time = 0.00, size = -1, normalized size = -0.04

1
dx

2
5/2 b
X (a * sinh(c+d \/a_c))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(x"(5/2)*(a + b/sinh(c + d*x~(1/2)))"2),x%)
[Out] int(1/(x"(5/2)*(a + b/sinh(c + d*x~(1/2)))"2), x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00

f = ! 5 dx
x2 (a + besch (c+d\/§))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x**(5/2)/(atb*csch(c+d*xxx*(1/2)))**2,x)
[Out] Integral(l/(x**(5/2)*(a + bxcsch(c + d*sqrt(x)))**2), x)
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3.71 f (ex)™ (a + besch (¢ + dx™))’ dx

Optimal. Leaf size=32

x 7™ (ex)™Int (xm (a + besch (¢ + dx™)), x)

[Out] (e*xx) m*Unintegrable (x"m* (atb*csch(c+d*x™n)) “p,x)/(x"m)

Rubi [A] time = 0.06, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

number of steps used = 0, number of rules used = 0, integrand size = 0, ntegrand size.
0.000, Rules used = {}
(ex)" (a + besch (¢ + dx™))’ dx

Verification is Not applicable to the result.
[In] Int[(e*x) m*(a + b*Cschl[c + d*x"n]) p,x]
[Out] ((e*x) m*xDefer[Int] [x"m*(a + b*Csch[c + d*x"n]) p, x])/x"m

Rubi steps

f (ex)™ (a + besch (c + dx™)P dx = (x~™(ex)™) f " (a + besch (¢ + dx™)) dx

Mathematica [A] time = 17.45, size = 0, normalized size = 0.00

f (ex)" (a + besch (¢ + dx™))’ dx

Verification is Not applicable to the result.

[In] Integrate[(e*x) m*(a + b*Cschl[c + d*x"n]) p,x]
[Out] Integrate[(e*x) m*(a + b*Csch[c + d*x"n])7p, x]

fricas [A] time = 0.43, size = 0, normalized size = 0.00

integral ((ex)m (bcsch (dx™ + ¢) + a)f, x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(at+b*csch(c+d*x™n)) “p,x, algorithm="fricas")

[Out] integral((e*x) m*(b*csch(d*x™n + ¢) + a)7p, x)

giac [A] time = 0.00, size = 0, normalized size = 0.00

f (ex)™ (b esch (dx" + ¢) + a)f dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(at+b*csch(c+d*x™n)) p,x, algorithm="giac")

[Out] integrate((e*x) “m*(b*csch(d*x™n + c) + a)7p, x)

maple [A] time = 0.78, size = 0, normalized size = 0.00

f (ex)"™ (a + besch (c + d ")) dx



Verification of antiderivative is not currently implemented for this CAS.

[In] int((ex*x) m*(a+b*csch(c+d*x"n)) "p,x)
[Out] int((e*x) m*(atb*csch(c+d*x™n)) "p,x)

maxima [A] time = 0.00, size = 0, normalized size = 0.00

f (ex)" (besch (dx™ + ¢) + a)’ dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(at+b*csch(c+d*x™n)) p,x, algorithm="maxima")
[Out] integrate((e*x) “m*(b*csch(d*x™n + c) + a)7p, x)

mupad [A] time = 0.00, size = -1, normalized size = -0.03

b -
f(”+sinh(c+dxn)) (ex)” dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b/sinh(c + d*x"n)) p*x(e*x) "m,x)
[Out] int((a + b/sinh(c + d*x"n)) “p*(exx) m, x)

sympy [A] time = 0.00, size = 0, normalized size = 0.00
f (ex)" (a + besch (c + dx™)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**m* (atb*csch(c+d*x**n))**p,x)

[Out] Integral((exx)**m*(a + b*csch(c + dxx**n))**p, x)

268
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3.72 f (ex)™*" (a + besch (¢ + dx™)) dx

Optimal. Leaf size=45

a(ex)"  bx~"(ex)" tanh™' (cosh (c + dx"))
en den

[Out] ax*(e*xx) n/e/n-b*x(e*x) n*xarctanh(cosh(c+d*x"n))/d/e/n/(x"n)

Rubi [A] time = 0.05, antiderivative size = 45, normalized size of antiderivative
= 1.00, number of steps used = 5, number of rules used = 4, integrand size = 20,

number of riles _ ). 200, Rules used = {14, 5441, 5437, 3770}

integrand size

a(ex)"  bx~"(ex)" tanh™' (cosh (c + dx"))
en den

Antiderivative was successfully verified.

[In] Int[(e*x)” (-1 + n)*(a + b*Csch[c + d*x"n]),x]

[Out] (a*(e*x)~"n)/(e*n) - (b*(e*x) n*ArcTanh[Cosh[c + d*x"n]])/(d*e*n*x"n)
Rule 14

Int[(u_ )*((c_.)*(x_))"(m_.), x_Symbol] :> Int[ExpandIntegrand[(c*x) m*u, x]
, x] /; FreeQ[{c, m}, x] && SumQ[u] && !LinearQ[u, x] && !'MatchQ[u, (a )
+ (b_.)*(v_) /; FreeQ[{a, b}, x] && InverseFunctionQ[v]]

Rule 3770

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

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_))*x )" @ )I*(M_.))"(p_)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + bxCsch[c + d*x])
“p, x1, x, x"nl], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[pl]

Rule 5441

Int[((a_.) + Cschl(c_.) + (d_.)*(x_)"(n_)]*(b_.))"(p_.)*((e_)*(x_))"(m_.),
x_Symbol] :> Dist[(e~IntPart[m]*(e*x) FracPart[m])/x FracPart[m], Int[x"m*(
a + bxCsch[c + d*x™n])"p, x], x] /; FreeQ[{a, b, ¢, d, e, m, n, p}, x]

Rubi steps

f (ex)"1* (a + besch (¢ + dx")) dax = f (a(ex) ™47 + blex) T esch (¢ + dx™)) dx

n
- ”(Zz) +b f (ex) 1 esch (c + dx) dx

a(ex)" .\ (bx7"(ex)") f x*esch (¢ + dx™) dx

en e
a(exy’  (bx™(ex)")Subst ( [ csch(c + dx) dx, x, x")
= +
en en

a(ex)"  bx~"(ex)" tanh™' (cosh (c + dx"))

en den
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Mathematica [A] time = 0.06, size = 45, normalized size = 1.00

X (ex)" (a (c +dx") + blog (tanh (% e+ dx”))))

den
Antiderivative was successfully verified.

[In] Integrate[(e*x)~ (-1 + n)*(a + b*Csch[c + d*x"n]),x]
[Out] ((e*x) n*(a*x(c + d*x"n) + bxLog[Tanh[(c + d*x"n)/2]]))/(d*e*n*x"n)

fricas [B] time = 0.42, size = 180, normalized size = 4.00

ad cosh ((n -1) log(e)) cosh (n 1og(x)) + ad cosh (n log(x)) sinh ((n -1) log(e)) - (b cosh ((n -1) log(e)) +bs

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+n)*(atb*csch(c+d*x"n)),x, algorithm="fricas")

[Out] (a*d*cosh((n - 1)*log(e))*cosh(n*log(x)) + akd*cosh(n*log(x))*sinh((n - 1)*
log(e)) - (b*cosh((n - 1)*log(e)) + bk*sinh((n - 1)*log(e)))*log(cosh(d*cosh
(nxlog(x)) + dxsinh(nxlog(x)) + c¢) + sinh(d*cosh(n*log(x)) + d*sinh(n*log(x

)) +¢c) + 1) + (b*cosh((n - 1)*log(e)) + b*sinh((n - 1)*log(e)))*log(cosh(d
*xcosh(n*log(x)) + d*sinh(n*log(x)) + c) + sinh(d*cosh(n*log(x)) + d*sinh(n*
log(x)) + c) - 1) + (axd*cosh((n - 1)*log(e)) + axd*sinh((n - 1)*log(e)))*s
inh(n*log(x)))/(d*n)

giac [F] time = 0.00, size = 0, normalized size = 0.00
f (besch (dx" + ) + a) (ex)"™" dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)”(-1+n)*(a+bxcsch(c+d*x"n)),x, algorithm="giac")
[Out] integrate((bxcsch(d*x™n + c) + a)*(e*xx) " (n - 1), x)

maple [C] time = 0.78, size = 155, normalized size = 3.44

(—1+n)(—in csgn(ie)csgn(ix)csgn(iex)+im csgn(ic)csgn(iex)2+in csgn(ix)csgn(iex)z—incsgn(iex)s+2 In(x)+2 ln(e)) " in csgn(iex)(—1A
axe 2 2 arctanh (e"'*d" ) e'be

n den
Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x)~(-1+n)*(a+b*csch(c+d*x"n)),x)

[Out] a/n*x*exp(1/2%(-1+n)*(-I*Pi*csgn(Ix*e)*csgn(I*x)*csgn(I*e*xx)+I*xPi*xcsgn(Ixe)*
csgn(Ixe*x) ~2+I*Pi*csgn(I*x)*csgn(I*exx) " 2-I*Pikcsgn(I*xexx) ~3+2x1n(x)+2*1n(
e)))-2xarctanh(exp(c+d*x"n))/d/e*xe"n/n*bxexp(1/2*I*xPixcsgn(Ixe*x)*(-1+n)*(c

sgn (I*xexx)-csgn(I*x))*(-csgn(Ixe*x)+csgn(Ix*e)))

maxima [A] time = 0.49, size = 75, normalized size = 1.67

¢ Llog ((e®"+9 +1)et-0) ¢ log ((e@"+0 —1)et-9) L ('

b dn dn en

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+n)*(atb*csch(c+d*x"n)),x, algorithm="maxima")
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[Out] -b*x(e"(n - 1)*log((e~(d*x™n + c) + 1)*e~(-c))/(d*n) - e~ (n - 1)*log((e”(d*x
n + c) - D*e"(-c))/(d*n)) + (exx) n*a/(e*n)

mupad [B] time = 4.37, size = 112, normalized size = 2.49

bxed ™" e (ex)"™! Va2 n2 x21 2n-2
, 2atan (e) — b2 x2 (e x)~"
ax(ex) dnx" b2 x2 (ex)""

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b/sinh(c + d*x"n))*(exx)"(n - 1),x)

[Out] (a*x*(e*x)”(n - 1))/n - (2*xatan((b*x*exp(d*x~n)*exp(c)*(e*xx)~(n - 1)*(-d~2%
n~2*xx” (2%n)) ~(1/2) )/ (d*n*x"n* (b~ 2%x"2% (exx) " (2*n - 2))~(1/2)))*(b"2*x"2* (ex
x)7(2%n - 2))7(1/2))/(-d"2*n"2*x"~ (2*n) )~ (1/2)

sympy [F] time = 0.00, size = 0, normalized size = 0.00
f (ex)" ™ (a + besch (c + dx™)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**(-1+n)*(at+tb*csch(c+d*x**n)) ,x)

[Out] Integral((exx)**x(n - 1)*(a + b*csch(c + d*x**n)), x)
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3.73 f (ex)™*2" (a + besch (¢ + dx™)) dx

Optimal. Leaf size=124

a(ex)?  bx2(ex)?'Liy (—e™'+¢)  bx2(ex)?"Li, (") ) 2bx"(ex)?" tanh ™" (e+4")

+
2en d?en d?en den

[Out] 1/2*a*x(e*x)”(2#n)/e/n-2*b* (e*x)~ (2#n)*arctanh(exp(c+d*x"n))/d/e/n/(x"n)-b*(
e*xx)” (2xn)*polylog(2,-exp(ctd*x"n))/d"2/e/n/(x~(2*n))+b* (e*xx) " (2*n)*polylog
(2,exp(c+d*x"n))/d"~2/e/n/(x~ (2*n) )

Rubi [A] time = 0.11, antiderivative size = 124, normalized size of antiderivative
= 1.00, number of steps used = 9, number of rules used = 6, integrand size = 22,

number of rules _ ) 73, Rules used = {14, 5441, 5437, 4182, 2279, 2391}

integrand size

bx~2"(ex)?"PolyLog (2, —e”dx") bx~?"(ex)?*"PolyLog (2, e”dx") a(ex)?" 2bx™"(ex)?" tanh ™! (e”dx")
+ —_

+
d?en d?en 2en den

Antiderivative was successfully verified.
[In] Int[(e*x)”~(-1 + 2*n)*(a + b*Csch[c + d*x"n]),x]

[Out] (ax(exx)~(2%n))/(2xe*n) - (2xb*(e*x)” (2*n)*ArcTanh[E~(c + d*x"n)])/(d*e*n*x
“n) - (b*(e*xx)”~(2*xn)*PolyLog[2, -E~(c + d*x"n)])/(d"2%e*n*x~(2*n)) + (b*(ex
x)~(2*xn)*PolyLog[2, E~(c + d*x"n)])/(d"2*e*n*x~ (2*n))

Rule 14

Int[(u_)*((c_.)*(x_))"(m_.), x_Symbol] :> Int[ExpandIntegrand[(c*x) m*u, x]
, x] /; FreeQ[{c, m}, x] && SumQ[u] && !'LinearQ[u, x] && !'MatchQ[u, (a_ )
+ (b_.)x(v_) /; FreeQ[{a, b}, x] &% InverseFunctionQ[v]]

Rule 2279

Int[Logl(a_) + (b_.)*((F_)~((e_.)*((c_.) + (d_.)*(x_))))"(n_.)], x_Symbol]
:> Dist[1/(d*e*n*Log[F]), Subst[Int[Logla + b*x]/x, x], x, (F~(ex(c + d*x))
)°n], x] /; FreeQ[{F, a, b, ¢, d, e, n}, x] & GtQ[a, 0]

Rule 2391

Int[Log[(c_.)*x((d ) + (e_.)*x(x )" (n_.))]/(x_), x_Symbol] :> -Simp[PolyLogl[2
, —(cxexx"n)]/n, x] /; FreeQl[{c, d, e, n}, x] && EqQ[c*d, 1]

Rule 4182

Int[csc[(e_.) + (Complex[0, fz_])*(f_.)*(x_)]*((c_.) + (d_.)*(x_))"(m_.), x
_Symbol] :> Simp[(-2x(c + d*x) “m*ArcTanh[E~(-(Ixe) + fxfzxx)])/(f*xfz*xI), x]
+ (-Dist[(d*m)/(fxfz*I), Int[(c + d*x)"(m - 1)*Log[l - E~(-(I*xe) + f*xfz*x)
1, x], x] + Dist[(d*m)/(f*fzxI), Int[(c + d*x)"(m - 1)x*Log[l + E~(-(I*e) +
fxfzxx)], x], x]1) /; FreeQl{c, 4, e, f, fz}, x] && IGtQ[m, O]

Rule 5437

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

Rule 5441
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Int[((a_.) + Cschl[(c_.) + (d_)*x_)" (@ )I*(M_.))"(p_)*((e)*(x))"(m_.),
x_Symbol] :> Dist[(e~IntPart[m]*(e*x) FracPart[m])/x FracPart[m], Int[x"m*(
a + b*Csch[c + d*x"n])"p, x], x] /; FreeQ[{a, b, ¢, d, e, m, n, p}, x]

Rubi steps

f (ex)™1*2" (a + besch (¢ + dx™)) dx = f (a(ex)‘“zn + b(ex)""?"csch (c + dx”)) dx

_alex)*

~ 2en

a(ex)?" (bx‘Z”(ex)Z”) [ x71*21csch (c + dx™) dx
+

+b f (ex)"*2"csch (c + dx™) dx

2en e
a(ex)?" (bx‘zn (ex)Z”) Subst ( [ xesch(c + dx) dx, x, x")
~ 2en " en
a(ex)?*  2bx7"(ex)*" tanh ™" (€C+dxn) (bx‘z” (ex)Z”) Subst ( f log (1
T 2en den B den
log(1-
alex)?"  2bx7"(ex)*" tanh™! (e”dx") (bx_zn (ex)2n) Subst ( Il &x}
T 2en den - Pon
a(ex)?®  2bx7"(ex)*" tanh ™! (eC+dX”) bx2"(ex)?"Li, (_ ec+dx”) b
T 2en den a Pen + —

Mathematica [A] time = 0.15, size = 175, normalized size = 1.41

x 21 (ex)" (adzxzn + 2bLi, (—e‘d""‘c) — 2bLi, (e‘dxn‘c) + 2bdx" log (1 - e‘c‘dxn) — 2bdx" log (e‘c‘dxn + 1) +!
2d%en

Antiderivative was successfully verified.

[In] Integrate[(exx)~ (-1 + 2#n)*(a + b*Cschlc + d*x"n]),x]

[Out] ((e*x)~(2*n)*(axd~2*x~(2*n) + 2xb*cxLog[l - E~(-c - d*x"n)] + 2*bxd*x"n*Log
[1 - E°(-c - d*x"n)] - 2xb*cxLogl[l + E"(-c - d*x"n)] - 2*bxd*x"nxLog[l + E~

(-c - d*x"n)] - 2xb*c*Logl[Tanh[(c + d*x"n)/2]] + 2*b*PolyLogl[2, -E~(-c - dx

x"n)] - 2*xbxPolyLogl[2, E"(-c - d*x"n)]))/(2*d"2*e*n*x~ (2*n))

fricas [B] time = 0.44, size = 555, normalized size = 4.48

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+2#*n)*(at+tbxcsch(c+td*x"n)),x, algorithm="fricas")

[Out] 1/2%(a*d”~2*cosh((2*n - 1)*log(e))*cosh(n*log(x))~2 + axd~2*cosh(n*log(x)) "2
*sinh((2*n - 1)*log(e)) + (a*d™2*cosh((2*n - 1)*log(e)) + a*d™2*sinh((2*n -
1)*log(e)))*sinh(n*log(x))~2 + 2*(b*cosh((2*xn - 1)*log(e)) + b*sinh((2*n -
1)*1log(e)))*dilog(cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + sinh(dx*c
osh(n*log(x)) + d*sinh(n*log(x)) + c)) - 2*(b*cosh((2*n - 1)*log(e)) + bx*si
nh((2*xn - 1)*log(e)))*dilog(-cosh(d*xcosh(n*log(x)) + d*sinh(n*log(x)) + c)
- sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)) - 2*(b*d*cosh((2*n - 1)*lo
g(e))*cosh(n*log(x)) + b*d*cosh(n*log(x))*sinh((2*n - 1)*log(e)) + (b*d*cos
h((2*n - 1)*log(e)) + b*d*sinh((2*n - 1)*log(e)))*sinh(n*log(x)))*1log(cosh(
dxcosh(n*log(x)) + d*sinh(n*log(x)) + c) + sinh(d*cosh(n*log(x)) + d*sinh(n
xlog(x)) + c) + 1) - 2*(b*cxcosh((2*n - 1)*log(e)) + b*xc*sinh((2*n - 1)*log
(e)))*log(cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + sinh(d*cosh(n*log
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(x)) + d*sinh(n*log(x)) + c) - 1) + 2x(bxd*cosh((2*xn - 1)*log(e))*cosh(n*lo
g(x)) + bxcxcosh((2*n - 1)*log(e)) + (b*dxcosh(nxlog(x)) + b*c)*sinh((2*n -

1)*log(e)) + (b*d*cosh((2*n - 1)*log(e)) + bxd*sinh((2*n - 1)*log(e)))*sin
h(n*log(x)))*log(-cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) - sinh(d*co
sh(n*log(x)) + d*sinh(n*log(x)) + c) + 1) + 2*x(axd"2*cosh((2*n - 1)x*log(e))
xcosh(n*log(x)) + a*xd™2xcosh(n*log(x))*sinh((2*n - 1)xlog(e)))*sinh(n*log(x
)))/(d"2*n)

giac [F] time = 0.00, size = 0, normalized size = 0.00
f (besch (dx" + ) + a) (ex)*™ ™ dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+2#n)*(at+tb*xcsch(c+td*x™n)),x, algorithm="giac")
[Out] integrate((b*csch(d*x™n + c) + a)*(e*x)~(2*n - 1), x)

maple [C] time = 0.92, size = 326, normalized size = 2.63

(-1+2n) (—in csgn(ie)csgn(ix)csgn(iex)+im csgn(ie)csgn(iex)2+in csgn(ix)csgn(iex)z—incsgn(iex)3+2 In(x)+2 ln(e)) 2b e_l‘Tm ngn(ie)csgn(ix)csgn(iex) ITI1 ¢S

axe 2
2n

e

+

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x)~(-1+2*n)*(a+b*xcsch(c+d*x"n)),x)

[Out] 1/2*a/n*x*exp(1/2%(-1+2*n)*(-I*Pikcsgn(I*e)*csgn(I*x)*csgn(I*exx)+I*Pikcsgn
(Ixe)*csgn(I*ex*xx) " 2+I*Pikcsgn(I*x)*csgn(I*xexx) 2-I*Pixcsgn(I*e*x) ~3+2*1n(x)
+2*1n(e)) ) +2*bxexp (-I*Pixn*csgn(I*e)*csgn(I*x)*csgn(I*ex*xx))*exp (I*Pi*n*csgn
(Ixe)*csgn(I*exx) 2)*exp(I*Pi*n*csgn(I*x)*csgn(I*exx) 2)*exp(-I*xPi*n*csgn (I

xexx) ~3) *exp (1/2*I*Pikcsgn(I*e)*csgn(I*x)*csgn(I*xexx))*exp(-1/2*xI*Pi*csgn (I
xe)*xcsgn(Ixex*xx) ~2) *exp (-1/2*xI*Pi*csgn (I*x)*csgn(I*e*xx) ~2)*exp(1/2*I*Pi*csgn
(Ixe*xx)~3)*(e"n)~2/exexp(c)/n/d"2x(1/2*(1n(1-exp(c+d*x"n))-1n(exp(c+d*x"n)+

1)) *d*xx"n*exp(-c)+1/2*(dilog(1-exp(c+d*x"n))-dilog(exp(c+d*x"n)+1))*exp(-c)

)

maxima [F]  time = 0.00, size = 0, normalized size = 0.00
)27’1

2n-1
2b f () P C

e(dx”+c) _ e(—dx”—c) 2en

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)~(-1+2*n)*(atb*csch(c+d*x™n)),x, algorithm="maxima")

[Out] 2xb*integrate((e*xx)”~(2*n - 1)/(e"(d*x™n + c) - e~ (-d*x™n - c)), x) + 1/2%(e
*x) " (2*n) *a/ (e*n)

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

b 2n-1
f(”+sinh(c+dxn) ex)y™" " dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b/sinh(c + d*x"n))*(exx)”(2*n - 1),x)

[Out] int((a + b/sinh(c + d*x"n))*(e*xx)~(2*n - 1), x)
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sympy [F] time = 0.00, size = 0, normalized size = 0.00

f (ex)*" ™ (a + besch (¢ + dx™)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**(-1+2xn)*(atb*csch(c+d*x**n)) ,x)

[Out] Integral((exx)**(2*n - 1)*(a + bxcsch(c + d*x**n)), x)
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3.74 f (ex)™+3" (a + besch (¢ + dx™)) dx

Optimal. Leaf size=197

a(ex)® 2bx73"(ex)>"Li, (—ed"" *e ) 2bx~3"(ex)®"Lis, (edxn“) 2bx~2"(ex)?"Li, (—edx"+c) 2bx~?"(ex)®"Li, (ed""*
Ben d3en - d3en - d?en " d?en

[Out] 1/3*a*x(exx)~(3#*n)/e/n-2*b*(exx)~(3*n)*arctanh(exp(c+d*x~n))/d/e/n/(x"n)-2*b

* (exx)~ (3*n) *polylog(2,-exp(c+d*x"n))/d~2/e/n/(x~ (2*n) ) +2xb* (exx) ~ (3*n) *pol

ylog(2,exp(ct+td*xn))/d"2/e/n/ (x~ (2%n))+2*b* (exx) ~ (3*n) *polylog (3, -exp (c+d*x

“n))/d"3/e/n/(x~(3*n))-2xb* (e*xx) ~ (3*n) *polylog(3,exp(c+td*x™n))/d"3/e/n/ (x~(

3*n))

Rubi [A] time = 0.17, antiderivative size = 197, normalized size of antiderivative
= 1.00, number of steps used = 11, number of rules used = 7, integrand size = 22,

number of rules _ ) 318, Rules used = {14, 5441, 5437, 4182, 2531, 2282, 6589}

integrand size

2bx~3"(ex)*"PolyLog (3, —e”dxn) 2bx~3"(ex)*"PolyLog (3, e”dxn) 2bx~"(ex)*"PolyLog (2, —e”d"") 2bx=2"

+
d3en d3en d?en

Antiderivative was successfully verified.
[In] Int[(e*x)~ (-1 + 3*n)*(a + b*Cschl[c + d*x"n]),x]

[Out] (ax(exx)~(3#*n))/(3xe*n) - (2xb*(e*x)” (3*n)*ArcTanh[E~(c + d*x"n)])/(d*e*n*x
“n) - (2xbx(e*xx)”(3*n)*PolyLog[2, -E~(c + d*x"n)])/(d"2*%exn*xx~(2*n)) + (2*b

* (exx)~ (3*n)*PolyLog[2, E~(c + d*x"n)])/(d"2%e*n*x”(2*n)) + (2xbx(exx)” (3*n
)*PolyLog[3, -E~(c + d*x™n)])/(d"3*e*n*x”(3*n)) - (2*b*(exx)” (3*n)*PolyLogl

3, E7(c + d*x™n)])/(d"3*e*xn*x~ (3*n))

Rule 14

Int[(u_)*((c_.)*(x_)) " (m_.), x_Symbol] :> Int[ExpandIntegrand[(c*x) m*u, x]
, x] /; FreeQ[{c, m}, x] &% SumQ[u] && !'LinearQ[u, x] && !MatchQ[u, (a_)
+ (b_.)*(v_) /; FreeQ[{a, b}, x] && InverseFunctionQ[v]]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]/x, x], x, v]l, x]] /; Functi
onOfExponentialQ[u, x] && 'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !'MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)[v_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

Int[Logll + (e_.)*((F_)~((c_.)*((a_.) + (b_)*x(x_))))"(a_)1*x((£_.) + (g_.)
x(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) “m*PolyLog[2, -(ex(F~(cx(a + bxx
)))"n)1)/(bxc*n*Log[F]), x] + Dist[(g*m)/(bxc*n*Log[F]), Int[(f + g*x)~(m -
1)*PolyLog[2, -(ex(F~(c*x(a + b*x)))"n)], x], x] /; FreeQ[{F, a, b, c, e, £
, g, n}y, x] && GtQ[m, 0]

Rule 4182

Int[cscl[(e_.) + (Complex[0, fz_])*(f_.)*(x_)]1*((c_.) + (d_)*(x_))"(m_.), x
_Symbol] :> Simp[(-2x(c + d*x) “m*¥ArcTanh[E~(-(Ixe) + fxfzxx)])/(f*xfz*xI), x]
+ (-Dist[(d*m)/(fxfz*I), Int[(c + d*x)"(m - 1)*Log[l - E~(-(I*xe) + fxfz*x)
1, x], x] + Dist[(d*m)/(f*xfz*I), Int[(c + d*x)"(m - 1)xLogl[l + E~(-(I*e) +
fxfzxx)], x], x]) /; FreeQl{c, d, e, f, fz}, x] && IGtQ[m, O]
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Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*x )" @ )I*(M_.))"(p_)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschl[c + d*x])
“p, x1, x, x"n], x] /; FreeQ[{a, b, c, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/nl, 0] && IntegerQ[p]

Rule 5441

Int[((a_.) + Cschl(c_.) + (d_.)*(x_)"(n_)]*(b_.))"(p_.)*((e_)*(x_))"(m_.),
x_Symbol] :> Dist[(e~IntPart[m]*(e*x) FracPart[m])/x FracPart[m], Int[x"m*(
a + bxCsch[c + d*x™n])"p, x], x] /; FreeQ[{a, b, ¢, d, e, m, n, p}, x]

Rule 6589

Int[PolyLogln_, (c_.)*((a_.) + (b_.)*(x_))"(p_.)1/C(d_.) + (e_.)*x(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, cx(a + b*x) " pl/(exp), x] /; FreeQ[{a, b, c, d
, e, n, p}y, x] & EqQ[bxd, axel]

Rubi steps

f (ex)™1*3" (a + besch (¢ + dx™)) dx = f (a(ex)‘“?’” + b(ex)1*3"csch (c + dx”)) dx

3n
_ aex) +b f (ex)"*3"csch (c + dx™) dx

3en
_afex)™ . (bx‘3”(ex)3”) [ x~1*3ncsch (c + dx™) dx
3en e
_a(ex)™ . (bx‘3”(ex)3”) Subst ( f x?csch(c + dx) dx, x, x”)
3en en
a(ex)®  2bx7"(ex)* tanh" (&%) (2bx~3"(ex)>") Subst ( [ xlog
3en den den
_a(ex)® 2bx"(ex)?" tanh (e”d"n) 2bx~2"(ex)3"Li, (—e”dx") .
3en den P2en
_a(ex)™ 2bx~"(ex)>" tanh™* (e”dxn) 2bx?"(ex)*"Li, (—e”d"") .
3en den 2en
_ a(ex)® 2bx"(ex)?" tanh " (e”dxn) 2bx 2" (ex)3"Li, (—ec+dx") .
3en den P2en

Mathematica [F] time = 28.26, size = 0, normalized size = 0.00

f (ex)™1*3" (a + besch (¢ + dx™)) dx

Verification is Not applicable to the result.

[In] Integrate[(e*x)~ (-1 + 3#n)*(a + b*Cschlc + d*x"n]),x]
[Out] Integratel[(exx)~(-1 + 3*n)*(a + b*Csch[c + d*x"n]), x]

fricas [C] time = 0.47, size = 951, normalized size = 4.83

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((ex*x)~(-1+3#*n)*(at+tbxcsch(c+d*x"n)),x, algorithm="fricas")
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[Out] 1/3*(a*d”3*cosh((3*n - 1)*log(e))*cosh(n*log(x))~3 + a*d~3*cosh(n*log(x))~3
*sinh ((3*n - 1)*log(e)) + (a*d"3xcosh((3*n - 1)xlog(e)) + a*d~3*sinh((3*n -
1)*log(e)))*sinh(n*log(x)) "3 + 3*(a*d~3*cosh((3*n - 1)*log(e))*cosh(n*log(
x)) + a*d”3*cosh(n*log(x))*sinh((3*n - 1)*log(e)))*sinh(n*log(x))~2 + 6*(b*
dxcosh((3*n - 1)*log(e))*cosh(n*xlog(x)) + b*d*cosh(n*log(x))*sinh((3*n - 1)
xlog(e)) + (bxd*cosh((3*n - 1)*log(e)) + b*d*sinh((3*n - 1)*log(e)))*sinh(n
xlog(x)))*dilog(cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + sinh(d*cosh
(n*log(x)) + d*sinh(n*log(x)) + c)) - 6x(b*d*cosh((3*n - 1)*log(e))*cosh(n*
log(x)) + b*d*cosh(n*log(x))*sinh((3*n - 1)*log(e)) + (b*d*cosh((3*n - 1)x1
og(e)) + bxd*sinh((3*n - 1)*log(e)))*sinh(n*log(x)))*dilog(-cosh(d*cosh(n*1
og(x)) + dxsinh(n*log(x)) + c) - sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) +
c)) - 3x(bxd"2*cosh((3*n - 1)*log(e))*cosh(n*log(x))~2 + b*d~2*cosh(nxlog(
x)) "2%sinh((3*n - 1)*log(e)) + (bxd"2*cosh((3*n - 1)*log(e)) + b*d 2*sinh((
3*n - 1)*log(e)))*sinh(n*log(x)) "2 + 2x(b*d"2xcosh((3*n - 1)x*log(e))*cosh(n
xlog(x)) + b*d"2*cosh(n*log(x))*sinh((3*n - 1)*log(e)))*sinh(n*log(x)))*log
(cosh(d*cosh(n*log(x)) + d*sinh(nxlog(x)) + c) + sinh(d*cosh(n*log(x)) + dx*
sinh(n*log(x)) + c) + 1) + 3*%(b*c™2*cosh((3*n - 1)*log(e)) + bxc~2*sinh((3*
n - 1)xlog(e)))*log(cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + sinh(dx
cosh(n*log(x)) + d*sinh(n*log(x)) + c) - 1) + 3*%(b*d"2*cosh((3*n - 1)*log(e
))*cosh(n*log(x))~2 - bxc ™ 2*cosh((3*n - 1)*log(e)) + (b*d"2xcosh((3*n - 1)*
log(e)) + b*d"2*sinh((3*n - 1)*log(e)))*sinh(n*log(x))~2 + (b*d~2*cosh(n*lo
g(x))~"2 - bxc”2)*sinh((3*n - 1)*log(e)) + 2*(b*d"2*cosh((3*n - 1)*log(e))*c
osh(n*log(x)) + bxd~2*cosh(n*log(x))*sinh((3*n - 1)*log(e)))*sinh(n*log(x))
)*log(-cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) - sinh(d*cosh(n*log(x)
) + d*sinh(n*log(x)) + c) + 1) - 6%(b*cosh((3*n - 1)*log(e)) + b*sinh((3*n
- 1)*1log(e)))*polylog(3, cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + si
nh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)) + 6*(b*cosh((3*n - 1)*log(e))
+ bxsinh((3*n - 1)*log(e)))*polylog(3, -cosh(d*cosh(n*log(x)) + d*sinh(nxlo
g(x)) + c) - sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)) + 3*(a*d”3*cosh
((3*n - 1)*log(e))*cosh(n*log(x))~2 + a*d”3*cosh(n*log(x)) " 2*xsinh((3*n - 1)
x1log(e)))*sinh(n*log(x)))/(d~3*n)

giac [F] time = 0.00, size = 0, normalized size = 0.00
f (besch (dx" +¢) + a) (ex)®™ ™ dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+3#*n)*(at+tb*xcsch(c+d*x"n)),x, algorithm="giac")
[Out] integrate((b*csch(d*x™n + c) + a)*(e*x)~(3*n - 1), x)

maple [F] time = 1.34, size = 0, normalized size = 0.00
f(ex)?’”_1 (a + besch (c +dx™) dx

Verification of antiderivative is not currently implemented for this CAS.
[In] int((exx)~(3*n-1)*(at+b*csch(c+d*x™n)),x)

[Out] int((exx)~(3*%n-1)*(a+b*csch(c+d*x"n)),x)

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

f e(dx”+c) _ e(—dx”—c) X+ 3en

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)”~(-1+3xn)*(a+bxcsch(c+d*x™n)),x, algorithm="maxima")
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[Out] 2xb*integrate((e*xx)~(3*n - 1)/(e"(d*x™n + ¢c) - e~ (-d*x"n - ¢c)), x) + 1/3*(e
*x)~ (3%n) *a/ (e*n)

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

b 3n-1
f(a - sinh (c + d x™) (ex) ax

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b/sinh(c + d*x"n))*(e*xx)~(3*n - 1),x)
[Out] int((a + b/sinh(c + d*x"n))*(e*xx)” " (3*%n - 1), x)

sympy [F] time = 0.00, size = 0, normalized size = 0.00
f (€)™ (a + besch (¢ + dx™)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**(-1+3*n)*(a+b*csch(c+d*x**n)) ,x)

[Out] Integral((exx)#**(3*n - 1)*(a + bxcsch(c + d*x**n)), x)
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3.75  [(ex)™*" (a + besch (c + dx™))* dx

Optimal. Leaf size=80

a?(ex)"  2abx"(ex)" tanh™" (cosh (c + dx™))  b2x"(ex)" coth (c + dx™)
en den den

[Out] a"2*(exx) n/e/n-2*axb*(exx) “n*arctanh(cosh(c+d*x"n))/d/e/n/(x"n)-b"2*(exx) "~
n*xcoth(c+d*x"n)/d/e/n/(x"n)

Rubi [A] time = 0.10, antiderivative size = 80, normalized size of antiderivative
= 1.00, number of steps used = 6, number of rules used = 6, integrand size = 22,

number of rules _ ) 573, Rules used = {5441, 5437, 3773, 3770, 3767, 8}

integrand size

a?(ex)"  2abx(ex)" tanh™ (cosh (c + dx™))  b2x~"(ex)" coth (c + dx™)
en den den

Antiderivative was successfully verified.
[In] Int[(e*x)" (-1 + n)*(a + b*Cschl[c + d*x"n])~2,x]

[Out] (a"2*x(e*x)"n)/(exn) - (2*axb*x(exx) nxArcTanh[Cosh[c + d*x"n]])/(d*exn*x"n)
- (b™2x(exx) "n*Coth[c + d*x"n])/(d*exn*x"n)

Rule 8
Int[a_, x_Symbol] :> Simpla*x, x] /; FreeQla, x]

Rule 3767

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

Rule 3770

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

Rule 3773

Int[(cscl(c_.) + (d_D)*(x_)]*(b_.) + (a_))"2, x_Symbol] :> Simp[a~2*x, x] +
(Dist[2*a*b, Int[Csclc + d*x], x], x] + Dist[b~2, Int[Csclc + d*x]~2, x],
x]) /; FreeQ[{a, b, c, d}, x]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_.)*(x_)"(_)]*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschlc + d*x])
“p, x1, x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]

Rule 5441

Int[((a_.) + Cschl(c_.) + (d_)*x_)" (@ )I*(_.))"(p_)*((e)*(x_))"(m_.),
x_Symbol] :> Dist[(e~IntPart[m]*(e*x) FracPart[m])/x FracPart[m], Int[x"m*(
a + b*Csch[c + d*x"n])"p, x], x] /; FreeQ[{a, b, ¢, d, e, m, n, p}, x]

Rubi steps
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(x(ex)") [ %71 (a + besch (c + dx™) dx

f (ex)" 1% (a + besch (¢ + dx))? dx =

e
(x7"(ex)™) Subst ( f (a + besch(c + dx))? dx, x, x”)
- en
a¥(ex)" N (2abx™"(ex)") Subst ( f csch(c + dx) dx, x, x”) N (bzx‘”(ex)
en en
B a%(ex)"  2abx~"(ex)" tanh™" (cosh (c + dx™)) (ibzx_n(ex)n) Subst |
e den -
_a?(ex)"  2abx™"(ex)" tanh ™! (cosh (c + dx™))  b2x~"(ex)" coth (¢ +
T en den - den

Mathematica [A] time = 0.37, size = 87, normalized size = 1.09

X (ex)" (Za (ac + adx" + 2blog (tanh (% (c+ dx”)))) — Ptanh (% (c+ dx”)) L 12 (— coth (% (c+ dx”))))
2den

Antiderivative was successfully verified.

[In] Integrate[(e*x)~ (-1 + n)*(a + b*Cschl[c + d*x"n])~2,x]

[Out] ((e*x) nx(-(b"2xCoth[(c + d*x"n)/2]) + 2*ax(axc + axd*x"n + 2xb*Log[Tanh[(c
+ d*x"n)/2]]) - b~2*Tanh[(c + d*x"n)/2]))/(2xd*e*n*x"n)

fricas [B] time = 0.44, size = 854, normalized size = 10.68

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)~(-1+n)*(atb*csch(c+d*x™n)) 2,x, algorithm="fricas")

[Out] -(a"2*xd*cosh((n - 1)*log(e))*cosh(n*log(x)) - (a”2*d*cosh((n - 1)*log(e))*c
osh(n*log(x)) + a"2*d*cosh(n*log(x))*sinh((n - 1)*log(e)) + (a"2*xd*cosh((n
- 1)*log(e)) + a"2*dxsinh((n - 1)*log(e)))*sinh(n*log(x)))*cosh(d*cosh(n*lo
g(x)) + dxsinh(n*log(x)) + c)”2 + 2xb~2*cosh((n - 1)*log(e)) - 2x(a”2*dxcos
h((n - 1)*log(e))*cosh(n*log(x)) + a"2xd*cosh(n*log(x))*sinh((n - 1)*log(e)
) + (a”2*d*xcosh((n - 1)*log(e)) + a”2*d*sinh((n - 1)*log(e)))*sinh(n*log(x)
))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)*sinh(d*cosh(n*log(x)) + dx
sinh(n*log(x)) + c) - (a"2*d*cosh((n - 1)*log(e))*cosh(n*log(x)) + a~2xd*co
sh(n*log(x))*sinh((n - 1)*log(e)) + (a"2xd*cosh((n - 1)*log(e)) + a~2*d*sin
h((n - 1)*log(e)))*sinh(n*log(x)))*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x))
+ ¢c)72 + 2x((axb*cosh((n - 1)*log(e)) + a*b*sinh((n - 1)*log(e)))*cosh(d*c
osh(n*log(x)) + d*sinh(n*log(x)) + c)”2 - axb*cosh((n - 1)*log(e)) + 2x(axb
xcosh((n - 1)xlog(e)) + a*bxsinh((n - 1)*log(e)))*cosh(d*cosh(n*log(x)) + d
xsinh(n*log(x)) + c)*sinh(d*cosh(n*log(x)) + d*sinh(nxlog(x)) + c) + (axbxc
osh((n - 1)*log(e)) + axb*sinh((n - 1)*log(e)))*sinh(d*cosh(n*log(x)) + dxs
inh(n*log(x)) + c)”2 - a*b*sinh((n - 1)*log(e)))*log(cosh(d*cosh(n*log(x))
+ d*sinh(n*log(x)) + c) + sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + 1
) - 2% ((axb*cosh((n - 1)*log(e)) + axb*sinh((n - 1)*log(e)))*cosh(d*cosh(n*
log(x)) + d*sinh(n*log(x)) + c)~2 - axb*cosh((n - 1)*log(e)) + 2*(axb*xcosh(
(n - 1)*log(e)) + axb*sinh((n - 1)*log(e)))*cosh(d*cosh(n*log(x)) + d*sinh(
n*log(x)) + c)*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + (axb*cosh((n
- 1)xlog(e)) + axb*xsinh((n - 1)*log(e)))*sinh(d*cosh(n*log(x)) + d*sinh(n*
log(x)) + c¢)”2 - a*bxsinh((n - 1)*log(e)))*log(cosh(d*cosh(n*log(x)) + dx*si
nh(n*log(x)) + c) + sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) - 1) + (a
~2xd*cosh(n*log(x)) + 2xb~2)*sinh((n - 1)*log(e)) + (a"2xd*cosh((n - 1)*log
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(e)) + a”2xd*sinh((n - 1)*log(e)))*sinh(n*log(x)))/(d*n*cosh(d*cosh(n*log(x
)) + dxsinh(n*log(x)) + c)~2 + 2xd*nxcosh(d*xcosh(n*log(x)) + d*sinh(n*log(x
)) + c)*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + d*n*sinh(d*cosh(nx*l
og(x)) + dxsinh(n*log(x)) + c)~2 - d*n)

giac [F] time = 0.00, size = 0, normalized size = 0.00
f (besch (dx + ) + a)? (ex)"™" dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+n)*(atb*csch(c+d*x"n))~2,x, algorithm="giac")
[Out] integrate((b*csch(d*x™n + c) + a)~2*(e*x) " (n - 1), x)
maple [C] time = 0.77, size = 271, normalized size = 3.39

(-1 +n)(—in csgn(ie)csgn(ix)csgn(iex)+im csgn(ie)csgn(iex)2+in csgn(ix)csgn(iex)z—incsgn(iex)3 +21In(x)+2 ln(e)) (—l+n)(—in csgn(ie)csgn(ix)csgn(iex
a’xe 2 2x x "h%e

n s

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x)”(-1+4n)*(at+b*csch(c+d*x"n)) " 2,x)

[Out] a~2/n*x*exp(1/2*(-1+n)*(-I*Pikcsgn(I*e)*csgn(I*x)*csgn(I*xexx)+I*Pikcsgn(I*e
)*csgn (I*exx) “2+I*Pikcsgn (I*x)*csgn(I*xexx) “2-I*Pixcsgn(I*e*x) ~3+2%1n(x)+2*1
n(e)))-2/d/n*x/(x"n)*b~2%exp (1/2* (-1+n) * (-I*Pi*csgn (I*e)*csgn (I*x)*csgn(I*e
*xx)+I*Pi*csgn(I*e)*csgn(I*xexx) "2+I*Pixcsgn(I*x)*csgn(I*xe*x) "2-I*Pi*csgn(Ixe

*xx) "3+2*1n(x)+2*1n(e)) )/ (exp(2*xc+2*d*x"n)-1)-4*arctanh (exp(c+d*x"n))/d/e*xe”
n/n*xaxb*exp (1/2*xI*Pi*csgn(I*e*xx)*(-1+n)* (csgn(I*e*xx)-csgn(I*x))*(-csgn(I*xex
x)+csgn(Ixe)))

maxima [A] time = 0.37, size = 109, normalized size = 1.36

o1 log ((e(dx”+c) + 1)6(_C)) el 1 log ((e(dX"+C) - 1)3(‘@) 2 h2e (ex)" a?
- +

_2ab _
¢ dn dn dene(2dx"+2¢) _ dep en

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((ex*x)~(-1+n)*(atb*csch(c+d*x™n))~2,x, algorithm="maxima")

[Out] -2*%axb*x(e”(n - 1)*log((e”(d*x"n + c) + 1)*xe”(-c))/(d*n) - e~ (n - 1)*log((e”
(d*x"n + ¢c) - 1)*e~(-c))/(d*n)) - 2*b~2%e"n/(d*e*xn*xe” (2xd*x™n + 2%c) - dxex
n) + (exx)"n*a”~2/(e*n)

mupad [B] time = 1.61, size = 160, normalized size = 2.00

4 atan abxed™ e (ex)" L Vod2 n2 321 \/612 12 32 e x)2 n-2
A% x (e x)"_l dnxt Ala2 b2 x2 (e x)* "2

202 x (ex)"

n V—=d2 n2 y2n dn " (e26+2dx” _1)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b/sinh(c + d*x"n)) 2x(exx)"(n - 1),x)

[Out] (a"2*x*(exx)"(n - 1))/n - (4xatan((a*bxx*exp(d*x~n)*exp(c)*(exx) ~(n - 1)*(-
d72#n"2%x7 (2*n) ) " (1/2)) / (d*n*x"n* (2~ 2%b"2xx" 2% (exx) ~(2%n - 2))~(1/2)))*(a"2
*b72xx " 2% (exx) " (2%n - 2))7(1/2))/(-d"2*n"2%x” (2%n) ) ~(1/2) - (2%b~2*x* (e*x)”

(n - 1))/(d*n*x"n*(exp(2*c + 2*d*x"n) - 1))
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sympy [F] time = 0.00, size = 0, normalized size = 0.00
f (ex)" (a + besch (¢ + dx™))? dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((ex*x)**(-1+n)*(atb*csch(c+d*x**n))**2,x)

[Out] Integral((exx)**x(n - 1)*(a + bkxcsch(c + d*x**n))**2, x)
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3.76  [(ex)™*?" (a + besch (c + dx™))” dx

Optimal. Leaf size=198

a2(ex)" 2abx"(ex)?"Li, (—edx”“) 2abx~%"(ex)?"Li, (ed"n“) Aabx~"(ex)?" tanh™* (€C+dxn) b2~ (ex)?" o
2en d%en d%en den " d

[Out] 1/2*%a”2x(e*xx)”(2#n)/e/n-4*axbx(exx)” (2#n)*arctanh(exp(c+d*x"n))/d/e/n/(x"n)

-b~2x* (e*xx) ~(2*n) *coth(c+d*x"n) /d/e/n/ (x"n)+b~2* (e*xx) ~(2*n) *1n(sinh (c+d*x"n)

)/d~2/e/n/(x” (2%n) ) -2*axbx (e*x) ~ (2*n) *polylog(2,-exp(c+d*x"n))/d"2/e/n/ (x"(

2*n) ) +2*xaxb* (exx) ~ (2*n) *polylog(2,exp(c+d*x~n))/d"2/e/n/(x~ (2*n))

Rubi [A] time = 0.21, antiderivative size = 198, normalized size of antiderivative
= 1.00, number of steps used = 11, number of rules used = 8, integrand size = 24,

number of rules _ ) 333, Rules used = {5441, 5437, 4190, 4182, 2279, 2391, 4184, 3475}

integrand size

2abx~?"(ex)*"PolyLog (2, —e”dxn) 2abx~?"(ex)*"PolyLog (2, e”dxn) a2(ex)?" 4abx™"(ex)*" tanh ™! (e”d"n)

d?en d?en 2en den

Antiderivative was successfully verified.
[In] Int[(e*x)" (-1 + 2*n)*(a + b*Cschlc + d*x"n])"2,x]

[Out] (a"2%(e*x)~(2*n))/(2%exn) - (4*axb*(e*x)”(2*n)*ArcTanh[E~(c + d*x"n)])/(d*e
*n*x"n) - (b™2*x(exx)~(2*n)*Coth[c + d*x"n])/(d*xexn*x"n) + (b~2*(e*xx)”(2*n)x*
Log[Sinh[c + d*x"n]])/(d"2*e*n*x”(2*n)) - (2*a*xb*(e*x)”(2*n)*PolyLog[2, -E~

(c + d*x"n)])/(d"2xe*xn*x~(2*n)) + (2%axb*(exx)”(2*n)*PolylLogl[2, E~(c + d*x~
n)1)/(d"2xexn*xx” (2%n))

Rule 2279

Int[Logl(a_) + (b_.)*((F_)~((e_.)*((c_.) + (d_.)*(x_))))"(n_.)], x_Symbol]
:> Dist[1/(d*e*n*Log[F]), Subst[Int[Logla + b*x]/x, x], x, (F~(ex(c + d*x))
)°n]l, x] /; FreeQ[{F, a, b, ¢, d, e, n}, x] & GtQ[a, 0]

Rule 2391

Int[Log[(c_.)*x((d ) + (e_.)*x(x )" (n_.))]1/(x_), x_Symbol] :> -Simp[PolyLogl[2
, —(cxexx™n)]/n, x] /; FreeQl[{c, d, e, n}, x] && EqQ[c*d, 1]

Rule 3475

Int[tan[(c_.) + (d_.)*(x_)], x_Symbol] :> -Simp[Log[RemoveContent[Cos[c + d
*x], x11/d, x] /; FreeQ[{c, d}, x]

Rule 4182

Int[csc[(e_.) + (Complex[0, fz_])*x(f_.)*(x_)]*((c_.) + (d_.)*(x_))"(m_.), x
_Symbol] :> Simp[(-2x(c + d*x) “m*ArcTanh[E~(-(Ixe) + fxfzxx)])/(f*xfz*xI), x]
+ (-Dist[(d*m)/(fxfz*I), Int[(c + d*x)"(m - 1)*Log[l - E~(-(I*xe) + f*xfz*x)
1, x], x] + Dist[(d*m)/(fxfz+I), Int[(c + d*x)"(m - 1)*Logl[l + E~(-(I*e) +
fxfzxx)], x], x]1) /; FreeQl{c, 4, e, f, fz}, x] && IGtQ[m, O]

Rule 4184

Int[csc[(e_.) + (£_.)*x(x_)]172%((c_.) + (d_.)*(x_))"(m_.), x_Symbol] :> -Sim
p[((c + d*x)"m*Cot[e + f*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)"(m - 1)*Co
tle + fxx], x], x] /; FreeQl{c, d, e, £}, x] && GtQ[m, O]

Rule 4190
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Int[(cscl(e_.) + (£_)*(x_)1*x(b_.) + (a_)) " (a_.)*((c_.) + (d_.)*(x_))"(m_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (a + b*Cscle + f*x])"n, x],
x] /; FreeQ[{a, b, ¢, d, e, f, m}, x] && IGtQ[m, O] && IGtQ[n, O]

Rule 5437

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

Rule 5441

Int[((a_.) + Csch[(c_.) + (d_)*xx_ )" (@ )]1*x(M_.))"(p_)*((e)*(x))"(m_.),
x_Symbol] :> Dist[(e~IntPart[m]*(e*x) FracPart[m])/x FracPart[m], Int[x"m*(
a + bxCsch[c + d*x™n])"p, x], x] /; FreeQ[{a, b, ¢, d, e, m, n, p}, x]

Rubi steps
~21(ex)?") | x71+2% (g + besch (¢ + dx™))” dx
f (ex)"121 (a + besch (c + dx))? dx = (™) | - ( )"
( “21(ex)") Subst ( [ x(a + besch(c + dx))? dx, x, x")
en
( ‘zn(ex)z”) Subst ( [ ( (azx + 2abxcsch(c + dx) + b?xesch?(c + dx)) (
B en
a2 (ex)?" (Zabx 2”(ex)zn) Subst ( [ xesch(c + dx) dx, x, x ) (bzx‘
~ 2en en "

a?(ex)?n  4abx"(ex)™" tanh ™ (€C+dxn) b2x"(ex)?" coth (c + dx™)

2en den den

a(ex)2" 4abx"(ex)*! tanh ™! (eC+dxn) b2x~"(ex)?" coth (c + dx™)

2en den den

a2(ex)2n  4abx7"(ex)*! tanh ™’ (e"'+dxn) b2x7"(ex)*" coth (c + dx™)

2en den den

Mathematica [A] time = 5.49, size = 278, normalized size = 1.40

Sech(c)(Liz(_efdxnftanh_l(tanh(c)))_Liz(e—dxnftanh_l(tanh(c)))+(tanh—l(tanh(c))_'_t

x =2 (ex)?" | 2dx™ (azdx” - 21? coth(c)) + 8ab

4/ sechz(c)

Warning: Unable to verify antiderivative.

[In] Integrate[(exx)~ (-1 + 2*n)*(a + b*Csch[c + d*x"n])~2,x]

[Out] ((e*xx)~(2*n)*(4*xb~2*%d*x"n*Coth[c] + 2*d*x"n*(a~2*d*x"n - 2*%b~2*Coth[c]) - 4

*b~ 2% (d*x"n*Coth[c] - Log[Sinh[c + d*x™n]]) + 8+%axb*(2*ArcTanh[Tanh[c]]*Arc
Tanh[Cosh[c] + Sinh[c]*Tanh[(d*x"n)/2]] + (((d*x"n + ArcTanh[Tanh[c]])*(Log
[1 - E7(-(d*x"n) - ArcTanh[Tanh[c]])] - Log[l + E"(-(d*x"n) - ArcTanh[Tanh[
c]1)]) + PolylLog[2, -E~(-(d*x"n) - ArcTanh[Tanh[c]])] - PolyLog[2, E~(-(d*x
“n) - ArcTanh[Tanh[c]])])*Sech[c])/Sqrt[Sech[c]~2]) + 2*b~2*d*x n*Csch[c/2]
*Csch[(c + d*x"n)/2]*Sinh[(d*x"n)/2] - 2xb~2*d*x"n*Sech[c/2]*Sech[(c + dxx~
n)/2]*Sinh [(d*x"n)/2]) )/ (4*d"2*e*n*x" (2*n) )
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fricas [B] time = 0.50, size = 2678, normalized size = 13.53

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+2#n)*(atb*xcsch(c+td*x™n)) 2,x, algorithm="fricas")

[Out] -1/2%(a"2*d"2*cosh((2*n - 1)*log(e))*cosh(n*log(x))~2 - 4*b~2xc*cosh((2*n -
D*log(e)) - (a”2*d"2xcosh((2*n - 1)*log(e))*cosh(n*log(x))~2 - 4xb~2*d*co
sh((2*n - 1)*log(e))*cosh(n*log(x)) - 4%b~2xc*cosh((2*n - 1)xlog(e)) + (a~2
*xd~2xcosh((2*n - 1)*log(e)) + a"2%d"2*sinh((2*n - 1)*log(e)))*sinh(n*log(x)
)72 + (a”2*d"2xcosh(n*log(x))~2 - 4*b~2xd*cosh(n*log(x)) - 4*b~2*c)*sinh((2
xn - 1)*xlog(e)) + 2x(a”2xd"2*cosh((2*n - 1)*log(e))*cosh(n*log(x)) - 2xb~2x%
dxcosh((2*n - 1)*log(e)) + (a"2xd"2*cosh(n*log(x)) - 2xb~2*xd)*sinh((2*n - 1
)*log(e)))*sinh(n*log(x)))*cosh(d*xcosh(n*log(x)) + d*sinh(n*log(x)) + c)~2
- 2x(a"2*d"2*cosh((2*n - 1)*log(e))*cosh(n*log(x))~2 - 4*b~2*d*cosh((2*n -
1)*log(e))*cosh(n*log(x)) - 4*xb~2*xc*xcosh((2*n - 1)*log(e)) + (a~2*d"2*cosh(
(2#%n - 1)x*log(e)) + a"2xd"2*xsinh((2*n - 1)*log(e)))*sinh(n*log(x))~2 + (a~2
xd~2*xcosh(n*log(x))~2 - 4*b~2*d*cosh(n*log(x)) - 4xb~2*xc)*sinh((2*n - 1)*1lo
g(e)) + 2x(a"2+xd"2xcosh((2*n - 1)*log(e))*cosh(nxlog(x)) - 2*b~2xd*cosh((2*
n - 1)*log(e)) + (a"2xd"2xcosh(n*log(x)) - 2%b~2xd)*sinh((2*n - 1)*log(e)))
*sinh(n*log(x)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)*sinh(d*cosh(
n*xlog(x)) + d*sinh(n*log(x)) + c) - (a”2*d"2*cosh((2*n - 1)*log(e))*cosh(n*
log(x))~2 - 4xb~2xd*cosh((2*n - 1)*log(e))*cosh(n*log(x)) - 4*b~2*cxcosh((2
xn - 1)*xlog(e)) + (a”2*d"2xcosh((2*n - 1)*log(e)) + a~2*d"2*sinh((2*n - 1)*
log(e)))*sinh(n*log(x))~2 + (a”2*d"2*cosh(nxlog(x))~2 - 4*xb~2*dxcosh(n*log(
x)) - 4*%b72xc)*sinh((2*n - 1)*log(e)) + 2x(a"2xd"2*cosh((2*n - 1)*log(e))*c
osh(n*log(x)) - 2*b~2*d*cosh((2*n - 1)*log(e)) + (a~2+d"2*cosh(n*log(x)) -
2xb~2*d) *sinh ((2*n - 1)*log(e)))*sinh(n*log(x)))*sinh(d*cosh(n*log(x)) + dx*
sinh(n*log(x)) + c)~2 + (a”2*d"2*cosh((2*n - 1)*log(e)) + a~2*d"2*sinh((2*n
- Dxlog(e)))*sinh(n*log(x))~2 - 4x((axb*cosh((2*n - 1)*log(e)) + axb*sinh
((2*n - 1)*log(e)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)~2 - axb*c
osh((2*xn - 1)*log(e)) + 2*(axb*cosh((2*n - 1)*log(e)) + a*b*sinh((2%n - 1)*
log(e)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)*sinh(d*cosh(n*log(x)
) + d*sinh(n*log(x)) + c) + (axb*cosh((2*n - 1)*log(e)) + axb*sinh((2%n - 1
)*log(e)))*sinh(d*cosh(n*log(x)) + dxsinh(n*log(x)) + c)~2 - axb*sinh((2#n
- 1)*log(e)))*dilog(cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + sinh(dx*
cosh(n*log(x)) + d*sinh(n*log(x)) + c)) + 4x((a*b*cosh((2*n - 1)x*log(e)) +
axb*xsinh((2*n - 1)*log(e)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)~2
- axb*xcosh((2*n - 1)xlog(e)) + 2*(a*bxcosh((2*n - 1)*log(e)) + axb*xsinh((2
xn - 1)*log(e)))*cosh(d*xcosh(n*log(x)) + d*sinh(n*log(x)) + c)*sinh(d*cosh(
n*xlog(x)) + d*sinh(n*log(x)) + c) + (axb*cosh((2*n - 1)xlog(e)) + a*b*sinh(
(2xn - 1)*log(e)))*sinh(d*cosh(n*log(x)) + d*sinh(nxlog(x)) + c)~2 - a*b*si
nh((2*n - 1)*log(e)))*dilog(-cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)
- sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)) - 2*(2*axb*d*cosh((2*n - 1
)*log(e))*cosh(n*xlog(x)) - (2xa*xbxd*cosh((2*n - 1)*log(e))*cosh(n*log(x)) -
b~2*xcosh((2*n - 1)*log(e)) + (2%ax*bxd*cosh(n*log(x)) - b~2)*sinh((2*n - 1)
*log(e)) + 2*(a*xbxd*cosh((2xn - 1)*log(e)) + axb*d*sinh((2*n - 1)*log(e)))*
sinh(n*log(x)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)~2 - b~ 2*cosh(
(2%n - 1)x*log(e)) - 2*x(2*xaxb*dxcosh((2*n - 1)*log(e))*cosh(n*xlog(x)) - b~2x%
cosh((2*n - 1)*log(e)) + (2*axb*d*cosh(n*log(x)) - b~2)*sinh((2*n - 1)*log(
e)) + 2x(axb*d*cosh((2*n - 1)*log(e)) + ax*bxd*sinh((2*n - 1)*log(e)))*sinh(
n*log(x)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)*sinh(d*cosh(n*log(
x)) + dxsinh(nxlog(x)) + c) - (2%axb*d*cosh((2*n - 1)*log(e))*cosh(n*log(x)
) - b™2%cosh((2*n - 1)*log(e)) + (2%ax*bxd*cosh(n*log(x)) - b~2)*sinh((2*n -
1 *log(e)) + 2x(axbxd*cosh((2*n - 1)*log(e)) + axb*d*sinh((2*n - 1)*log(e)
))*sinh(n*log(x)))*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)~2 + (2*a*b
xd*cosh(n*log(x)) - b72)*sinh((2*n - 1)*log(e)) + 2*(axb*d*cosh((2*n - 1)*1
og(e)) + axbkxd*sinh((2*n - 1)*log(e)))*sinh(n*log(x)))*log(cosh(d*cosh(n*lo
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g(x)) + dxsinh(n*log(x)) + c) + sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) +
c) + 1) + 2x(((2xa*xb*c - b~2)*cosh((2*n - 1)*log(e)) + (2*axb*c - b~2)*sinh
((2#n - 1)*log(e)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)~2 + 2x((2
xaxbxc - b~2)*cosh((2*n - 1)*log(e)) + (2*%axb*c - b72)*sinh((2*n - 1)*log(e
)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)*sinh(d*cosh(n*log(x)) + d
xsinh(nxlog(x)) + c) + ((2%a*bxc - b~2)*cosh((2*n - 1)*log(e)) + (2*axb*xc -
b~2)*sinh ((2*xn - 1)*log(e)))*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)
72 - (2xaxbxc - b72)*cosh((2*n - 1)*log(e)) - (2*axb*c - b~2)*sinh((2%n - 1
)*1log(e)))*log(cosh(d*cosh(n*log(x)) + d*sinh(nxlog(x)) + c) + sinh(d*cosh(
n*xlog(x)) + d*sinh(n*log(x)) + c) - 1) + 4x(axb*d*cosh((2*n - 1)*log(e))*co
sh(n*log(x)) + axb*cxcosh((2*n - 1)*log(e)) - (a*bxd*cosh((2*xn - 1)*log(e))
xcosh(n*log(x)) + axbkxcxcosh((2*n - 1)*log(e)) + (axbxd*cosh(n*log(x)) + ax
b*c)*sinh((2*n - 1)*log(e)) + (axbxd*cosh((2*n - 1)*log(e)) + a*bxd*sinh((2
*n - 1)*log(e)))*sinh(n*log(x)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) +
c)”2 - 2*(axbxd*cosh((2*n - 1)*log(e))*cosh(n*log(x)) + axb*ckcosh((2*n -
1 *log(e)) + (axb*d*cosh(n*log(x)) + axb*c)*sinh((2*n - 1)x*log(e)) + (axb*d
xcosh((2*n - 1)*log(e)) + axb*xd*sinh((2*n - 1)*log(e)))*sinh(n*log(x)))*cos
h(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)*sinh(d*cosh(n*log(x)) + d*sinh(n
*log(x)) + c) - (axbxdxcosh((2*n - 1)*log(e))*cosh(n*log(x)) + axbxcxcosh((
2xn - 1)*log(e)) + (axbxd*cosh(n*log(x)) + axb*c)*sinh((2*n - 1)*log(e)) +
(axb*xd*cosh((2*n - 1)*log(e)) + axb*d*sinh((2*n - 1)*log(e)))*sinh(n*log(x)
))*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)~2 + (a*b*d*cosh(n*log(x))
+ axb*xc)*sinh((2*n - 1)*log(e)) + (axb*d*cosh((2*n - 1)*log(e)) + axb*d*sin
h((2*n - 1)*log(e)))*sinh(n*log(x)))*log(-cosh(d*cosh(n*log(x)) + d*sinh (nx*
log(x)) + c) - sinh(d*cosh(n*log(x)) + d*sinh(nxlog(x)) + c) + 1) + (a”2xd~
2xcosh(n*log(x)) "2 - 4%b"2xc)*sinh((2*n - 1)*log(e)) + 2x(a”2*d"2*cosh((2*n
- 1D xlog(e))*cosh(n*log(x)) + a~2+d"2xcosh(n*log(x))*sinh((2*n - 1)*log(e)
))*sinh(n*log(x)))/(d"2*n*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)~2 +
2xd"2*n*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)*sinh(d*cosh(n*log(x)
) + dxsinh(n*log(x)) + c) + d~2*n*sinh(d*cosh(n*log(x)) + dxsinh(n*log(x))
+ ¢)72 - d72#n)

giac [F] time = 0.00, size = 0, normalized size = 0.00
f (besch (dx” + ¢) + a)? (ex)?" ) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)~(-1+2xn)*(atbxcsch(c+d*x™n))~2,x, algorithm="giac")
[Out] integrate((b*csch(d*x™n + c) + a)~2x(exx)~(2%n - 1), x)

maple [F] time = 0.66, size = 0, normalized size = 0.00
f (ex) 2" (4 + besch (c + dx")? dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((exx)”(-1+2*n)*(a+b*csch(c+d*x"n))"2,x)
[Out] int((e*xx)~(-1+2*n)*(a+b*csch(c+d*x"n)) " 2,x)

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

o[ 2 f x2n e f x2n J b2 2 62 ne(z dx"+nlog(x)+2 c) 62 n-1 log ((e(dx7
e X e X |ao— -
2 (@xe(dxn"'c) + ex) 2 (exe(dx"+c) — ex) dene(z dx"+2c) _ den dZT

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+2*n)*(at+tbxcsch(c+d*x"n))~2,x, algorithm="maxima"
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[Out] 4x(e”(2#n)*integrate(1/2*x~(2*n)/(exx*e”~(d*x™n + c) + exx), x) + e (2*n)*in
tegrate(1/2+x~ (2*n)/(exx*e” (d*x™n + c) - e*xx), X))*axb - b~2*(2*e”(2#n)*e”(
2xd*x"n + n*xlog(x) + 2xc)/(d*exnxe”(2%d*x™n + 2%c) - d¥e*n) - e~ (2*n - 1)x*1
og((e”(d*x™n + c) + 1)xe”(-c))/(d"2*n) - e~ (2*n - 1)*log((e”(d*x™n + c) - 1
)*e~(-c))/(d"2*n)) + 1/2%(e*xx)”(2*n)*a"2/(e*n)

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

f a+ L 2 (ex)*" 1 dx
sinh (¢ + d x™)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b/sinh(c + d*x"n)) 2*x(e*xx)”~(2*n - 1),x)
[Out] int((a + b/sinh(c + d*x"n)) " 2*(exx)~(2%n - 1), x)

sympy [F] time = 0.00, size = 0, normalized size = 0.00
f (ex)*" ™ (a + besch (c + dx™))? dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**(-1+2xn)*(atb*csch(c+d*x**n))**2,x)

[Out] Integral((e*x)**(2*n - 1)*(a + bxcsch(c + d*x**n))**2, x)
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3.77  [(ex)™*¥" (a + besch (c + dx™))” dx

Optimal. Leaf size=344

a2(ex)®  4abx~>"(ex)*"Lis (—edxn+c) 4abx=3"(ex)*"Lis (ed""“) 4abx=?"(ex)>"Li, (—edxn“) 4abx~2"(ex)>"
+ - - +
3en d3en d3en d%en d2er

[Out] 1/3*a”2x*(e*x)~(3*n)/e/n-b~2*(e*x)~(3*n)/d/e/n/(x"n)-4*axb*(e*xx)~ (3*n)*arcta
nh(exp(c+d*x"n))/d/e/n/(x"n)-b~2* (exx) ~ (3*n) *coth(c+d*x"n) /d/e/n/ (x"n) +2*xb~

2% (exx) ~(3*n) *1n(1-exp (2*c+2*d*x"n) ) /d~2/e/n/ (x~ (2*n) ) ~4*a*xb* (e*xx) ~ (3*n) *po
lylog(2,-exp(ct+d*x™n))/d"2/e/n/(x~ (2%n))+4*axb* (e*xx) ~ (3*n)*polylog(2,exp(c+
d*x"n))/d"2/e/n/(x~ (2*n))+b~2* (exx) ~ (3*n) *polylog(2,exp(2*c+2*d*x"n)) /d~3/e
/n/(x” (3%n) ) +4*xaxb* (exx) ~ (3*n) *polylog(3,-exp(ctd*x"n))/d~3/e/n/(x~(3*n))-4

*xa*xb* (exx) ~ (3*n) *polylog(3,exp(c+d*x~n))/d~3/e/n/(x~ (3*n))

Rubi [A] time = 0.41, antiderivative size = 344, normalized size of antiderivative
= 1.00, number of steps used = 16, number of rules used = 12, integrand size = 24,

number of rules _ ) 500, Rules used = {5441, 5437, 4190, 4182, 2531, 2282, 6589, 4184, 3716,
integrand size
2190, 2279, 2391}

4abx~3"(ex)*"PolyLog (3, —e”dxn) 4abx~3"(ex)>"PolyLog (3, ec+dxn) 4abx~?"(ex)>"PolyLog (2, —ec+d"") A

+ .
d3en d3en d?en

Antiderivative was successfully verified.
[In] Int[(exx)” (-1 + 3*n)*(a + b*Cschlc + d*x"n])~2,x]

[Out] (a"2x(e*x)~(3*n))/(3*exn) - (b~2*x(exx)~(3#*n))/(dxe*n*x"n) - (4*xaxb*(e*xx)”(3
xn)*ArcTanh[E~(c + d*x"n)])/(d*xe*n*x"n) - (b~2*(e*x)”(3*n)*Coth[c + d*x"n])
/(d*e*n*x"n) + (2%b~2*(exx) (3*n)*Logl[l - E~(2x(c + d*x"n))])/(d"2%e*n*x~ (2

*xn)) - (4*xaxbx(e*xx)”(3*n)*PolyLog[2, -E~(c + d*x"n)])/(d"2*e*n*x~(2*n)) + (
4xa*xb* (exx) ~(3*n) *PolyLog[2, E~(c + d*x"n)])/(d"2*exn*x~(2*n)) + (b~2*(e*xx)
~(3*n)*PolyLog[2, E~(2%(c + d*x"n))])/(d"3*e*xn*x~(3*n)) + (4xaxb*(exx)” (3*n
)*PolyLog[3, -E~(c + d*x"n)])/(d"3*exn*x”(3*n)) - (4xa*xb*(exx)”(3+*n)*PolyLo

gl3, E7(c + d*x™n)])/(d"3*e*xn*x” (3*n))

Rule 2190

Int [CC(F_)~((g_)*((e_.) + (£_D*(x_))))"(a_)*((c_.) + (d_)*(x_))"(m_.))/
(@) + (b_)*x((F_)~((g_.)*x((e_.) + (f_)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*Log[l + (bx(F~(gx(e + f*x)))"n)/al)/(bxfxg*n*Log[F]), x] - Di
st [(d*m) / (b*f*g*n*Log[F]), Int[(c + d*x)"(m - 1)*Logl[l + (b*x(F~(gx(e + f*x)
))"n)/al, x], x] /; FreeQ[{F, a, b, ¢, d, e, f, g, n}, x] && IGtQ[m, O]

Rule 2279

Int[Logl(a_) + (b_.)*x((F_)~((e_.)*x((c_.) + (d_.)*(x_))))"(n_.)], x_Symbol]
:> Dist[1/(d*e*n*Log[F]), Subst[Int[Logla + b*x]/x, x], x, (F (ex(c + d*x))
)°nl, x] /; FreeQ[{F, a, b, c, d, e, n}, x] & GtQ[a, 0]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]/x, x], x, v]l, x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !'MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)Iv_]l /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2391
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Int[Log[(c_.)*x((d_) + (e_.)*x(x )" (n_.))]1/(x_), x_Symbol] :> -Simp[PolyLogl[2
, —(cxexx"n)]/n, x] /; FreeQl{c, d, e, n}, x] && EqQ[c*d, 1]

Rule 2531

Int [Log[l + (e_.)*((F_)"((c_.)*((a_.) + (b_.)*(x_))))"(n_)I*x((f_.) + (g_.)
x(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) “m*PolyLog[2, -(ex(F~(cx(a + bxx
)))"n)]1)/(b*cxn*Log[F]), x] + Dist[(g*m)/(b*c*n*xLog[F]), Int[(f + g*x) " (m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, f
, g, nt, x] & GtQ[m, 0]

Rule 3716

Int[((c_.) + (@_)*(x_))"(m_.)*tan[(e_.) + Pix(k_.) + (Complex[0, fz ])*(f_
Ox(x_ )], x_Symbol] :> -Simp[(I*(c + d*x)"(m + 1))/(d*(m + 1)), x] + Dist[2
*I, Int[((c + d*xx) m*E~(2%(-(Ixe) + fxfzxx)))/(E~(2*xIxk*xPi)*(1 + E~ (2% (-(Ix*
e) + fxfzix))/E~(2%Ixk*Pi))), x], x] /; FreeQl{c, d, e, f, fz}, x] & Integ
erQ[4xk] && IGtQ[m, O]

Rule 4182

Int[csc[(e_.) + (Complex[0, fz_])*x(f_.)*(x_)]*((c_.) + (d_)*(x_))"(m_.), x
_Symbol] :> Simp[(-2x(c + d*x) “m*ArcTanh[E~(-(Ixe) + fxfzxx)])/(f*xfz*xI), x]
+ (-Dist[(d*m)/(£xfzxI), Int[(c + d*x) " (m - 1)*Logl[l - E~(-(I*e) + fxfz*x)
1, x], x] + Dist[(d*m)/(£xfz*I), Int[(c + d*x)"(m - 1)*Log[l + E~(-(Ixe) +

fxfz+x)], xI, x1) /; FreeQl{c, d, e, f, fz}, x] && IGtQ[m, 0]

Rule 4184

Int[cscl(e_.) + (£_)*(x_)]172x((c_.) + (d_.)*(x_))"(m_.), x_Symbol] :> -Sim
pl((c + d*x) m*xCot[e + fx*x])/f, x] + Dist[(d*m)/f, Int[(c + d*x)~(m - 1)*Co
tle + f*xx], x], x] /; FreeQl{c, d, e, £}, x] && GtQ[m, O]

Rule 4190

Int[(cscl(e_.) + (£_.)*x(x_)]1*(b_.) + (a)) " (n_.)*((c_.) + (d_.)*x(x_))"(m_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (a + b*Cscle + f*x])"n, x],
x] /; FreeQ[{a, b, c, d, e, f, m}, x] && IGtQ[m, 0] && IGtQ[n, 0]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*x )" (@ )I*(_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + bxCschlc + d*x])
“p, x1, x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]

Rule 5441

Int[((a_.) + Cschl(c_.) + (d_)*x_)" (@ )I*x(M_.))"(p_)*((e)*(x ))"(m_.),
x_Symbol] :> Dist[(e"IntPart[m]*(e*x) FracPart[m])/x"FracPart[m], Int[x"m*(
a + bxCsch[c + d*x"n])"p, x], x] /; FreeQ[{a, b, ¢, d, e, m, n, p}, x]

Rule 6589

Int[PolyLogln_, (c_.)*((a_.) + (b_)*(x_))"(p_.)1/C(d_.) + (e_.)*x(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, c*(a + bxx)"pl/(e*p), x] /; FreeQ[{a, b, c, d
, €, n, pt, x] & EqQ[bxd, axe]

Rubi steps
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(x7%"(ex)>) [ x71#3% (a + besch (c + dx™))” dx

f (ex)™1*3" (a + besch (¢ + dx™))* dx = -

( ~3(ex)3") Subst ( f x%(a + besch(c + dx))? dx, x, x )

en

en
a?(ex)3"

)
)

( 371(ex)3”) Subst( ( 232 4 2abx2csch(c + dx) + b2x2csch?(c + dx
|

2abx~ 3”(ex)3”) Subst ( f x%csch(c + dx) dx, x, x ) (bzx

3en en

+

a?(ex)®  4abx~"(ex)®" tanh ™ (e")  p23n(ex) coth (c + dx")

3en den den

2(ex)®" B2 "(ex)" 4abx 7" (ex)" tanh™! (e”dxn)

b2x" ( ex)3n

3en den den

a2(ex)®" B2 (ex)?" 4abx 7" (ex)>" tanh™! (e”dxn)

bZ XN ( ex)?m

3en den den

a2(ex)®" B2 (ex)?" 4abx 7" (ex)" tanh ™! (8”‘1"”)

b2x—n(ex)3n

3en den den

a2(ex)®  P2x(ex)®n  4abx"(ex)>" tanh™’ (€C+dxn) b2x " (ex)3"

3en den den

Mathematica [F] time = 101.56, size = 0, normalized size = 0.00

f (ex)"1*3" (a + besch (c + dx™)? dx

Verification is Not applicable to the result.

[In] Integrate[(exx)~ (-1 + 3*n)*(a + b*Csch[c + d*x"n])~2,x]
[Out] Integrate[(exx)~(-1 + 3*n)*(a + b*Csch[c + d*x"n])"2, x]
fricas [C] time = 0.52, size = 4967, normalized size = 14.44

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+3#*n)*(atbxcsch(ctd*x™n))~2,x, algorithm="fricas")

[Out] -1/3%(a"2*d"3*cosh((3*n - 1)x*log(e))*cosh(n*log(x))~3 + 6*b~2*c”~2xcosh((3*n

- 1)*log(e)) + (a”2*%d”~3*cosh((3*n - 1)*log(e)) + a”2xd"3*sinh((3*n - 1)*lo
g(e)))*sinh(n*log(x))~3 - (a"2*d"3*cosh((3*n - 1)*log(e))*cosh(n*log(x))~3
- 6%b”2xd"2*%cosh((3*n - 1)*log(e))*cosh(n*log(x))~2 + 6*b~2*c 2*cosh((3*n -

1 *log(e)) + (a”2*%d"3*cosh((3*n - 1)*log(e)) + a~2*d"3*sinh((3*n - 1)*log(
e)))*sinh(n*log(x))~3 + 3*(a"2xd"3*cosh((3*n - 1)*log(e))*cosh(n*log(x)) -
2¥b~2xd"2*cosh((3*n - 1)*log(e)) + (a~2+d”3*cosh(n*log(x)) - 2*xb~2%d~2)*sin
h((3*n - 1)*log(e)))*sinh(n*log(x))~2 + (a"2*d"3*cosh(n*log(x))~3 - 6%b~2%d
~2*cosh(n*log(x)) "2 + 6%b~2%xc~2)*sinh((3*n - 1)*log(e)) + 3*(a~2*xd"3*cosh((
3*xn - 1)*log(e))*cosh(n*log(x))~2 - 4*b~2xd"2*cosh((3*n - 1)*log(e))*cosh(n
xlog(x)) + (a”2*d"3*cosh(n*log(x))~2 - 4xb~2xd"2*cosh(n*log(x)))*sinh((3*n
- 1)*log(e)))*sinh(n*log(x)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)
72 - 2%(a”2*d"3*cosh((3*n - 1)*log(e))*cosh(n*log(x))~3 - 6xb~2*d"2*cosh((3
*xn - 1)*xlog(e))*cosh(n*log(x))~2 + 6%b~2xc”2*xcosh((3*n - 1)*log(e)) + (a~2x%
d"3*cosh((3*n - 1)*log(e)) + a~2*d"3*sinh((3*n - 1)*log(e)))*sinh(n*log(x))
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73 + 3x(a"2*d"3*cosh((3*n - 1)*log(e))*cosh(n*log(x)) - 2*xb~2*d~2*cosh((3*n
- 1)*log(e)) + (a~2*d”3*cosh(n*log(x)) - 2xb~2*d"2)*sinh((3*n - 1)x*log(e))
)*sinh(n*log(x))~2 + (a"2*d"3*cosh(n*log(x))~3 - 6*b~2xd~2*cosh(n*log(x)) 2
+ 6%b72xc”2)*sinh ((3*n - 1)*log(e)) + 3*(a"2xd"3*cosh((3*n - 1)*log(e))*co
sh(n*log(x))~2 - 4*b~2*d"2*cosh((3*n - 1)*log(e))*cosh(n*log(x)) + (a~2%d"3
xcosh(n*log(x))~2 - 4*b~2*d"2*cosh(n*log(x)))*sinh((3*n - 1)*log(e)))*sinh(
n*xlog(x)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)*sinh(d*cosh(n*log(
x)) + dxsinh(n*log(x)) + c) - (a"2*d"3*cosh((3*n - 1)*log(e))*cosh(n*log(x)
)73 - 6%b~2%d"2%cosh((3*n - 1)*log(e))*cosh(n*log(x))~2 + 6xb~2%c™2*cosh((3
xn - 1)*xlog(e)) + (a”2*%d"3*cosh((3*n - 1)*log(e)) + a~2*%d"3*sinh((3*n - 1)x*
log(e)))*sinh(n*log(x))~3 + 3*(a~2*d"3*cosh((3*n - 1)*log(e))*cosh(n*log(x)
) - 2¥b72xd"2*cosh((3*n - 1)*log(e)) + (a~2*d”~3*cosh(nxlog(x)) - 2%b~2*d~2)
*sinh ((3%n - 1)*log(e)))*sinh(n*log(x))~2 + (a"2*d"3*cosh(n*log(x))~3 - 6%*b
~2%d"2*cosh(n*log(x))~2 + 6%b~2%c”2)*sinh((3*n - 1)*log(e)) + 3*(a~2*d"3*co
sh((3*n - 1)*log(e))*cosh(n*log(x))~2 - 4*b~2*d"2*cosh((3*n - 1)*log(e))*co
sh(n*log(x)) + (a”2*d~3*cosh(n*log(x))~2 - 4*xb~2*d"2*cosh(n*log(x)))*sinh ((
3*n - 1)*log(e)))*sinh(n*log(x)))*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x))
+ ¢)72 + 3x(a”2xd"3*cosh((3*n - 1)*log(e))*cosh(n*log(x)) + a~2*d~3xcosh(nx
log(x))*sinh((3*n - 1)*log(e)))*sinh(n*log(x))~2 + 6% (2*axb*d*cosh((3*n - 1
)*log(e))*cosh(n*log(x)) - (2xa*bxd*cosh((3*n - 1)*log(e))*cosh(n*log(x)) +
b~2*%cosh((3*n - 1)*log(e)) + (2*axbxd*cosh(n*log(x)) + b~2)*sinh((3*n - 1)
xlog(e)) + 2*(a*bxd*cosh((3*n - 1)*log(e)) + axb*dxsinh((3*n - 1)*log(e)))*
sinh(n*log(x)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)~2 + b~ 2x*cosh(
(3*n - 1)*log(e)) - 2%(2*xaxb*dxcosh((3*n - 1)*log(e))*cosh(n*xlog(x)) + b~2x%
cosh((3*n - 1)*log(e)) + (2*axb*d*xcosh(n*log(x)) + b~2)*sinh((3*n - 1)*log(
e)) + 2x(axb*dxcosh((3*n - 1)x*log(e)) + axbxd*sinh((3*n - 1)*log(e)))*sinh(
n*log(x)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)*sinh(d*cosh(n*log(
x)) + d*sinh(n*xlog(x)) + c) - (2*axbxd*cosh((3*n - 1)*log(e))*cosh(n*xlog(x)
) + b"2xcosh((3*n - 1)*log(e)) + (2*axbxd*cosh(n*log(x)) + b~2)*sinh((3*n -
1)*1log(e)) + 2*(a*xbkxd*cosh((3*n - 1)*log(e)) + axb*d*sinh((3*n - 1)*log(e)
))*sinh(n*log(x)))*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)~2 + (2*a*b
xd*cosh(n*log(x)) + b~2)*sinh((3*n - 1)*log(e)) + 2*x(axb*xd*cosh((3*n - 1)x1
og(e)) + axbxd*sinh((3*n - 1)*log(e)))*sinh(n*log(x)))*dilog(cosh(d*cosh(n*
log(x)) + d*sinh(n*log(x)) + c) + sinh(d*cosh(n*log(x)) + d*sinh(n*log(x))
+ c)) - 6%(2*xaxb*dxcosh((3*n - 1)*log(e))*cosh(n*log(x)) - (2*a*xb*xd*xcosh((3
*xn - 1)*xlog(e))*cosh(n*log(x)) - b7 2*cosh((3*n - 1)*log(e)) + (2*axb*d*cosh
(n*log(x)) - b™2)*sinh((3*n - 1)*log(e)) + 2*(axbxd*cosh((3*n - 1)x*log(e))
+ axb*xd*sinh((3*n - 1)*log(e)))*sinh(n*log(x)))*cosh(d*cosh(n*log(x)) + dx*s
inh(n*log(x)) + c)72 - b™2*cosh((3*n - 1)*log(e)) - 2*(2%a*b*d*cosh((3*n -
1)*log(e))*cosh(n*log(x)) - b™2*cosh((3*n - 1)*log(e)) + (2xaxb*d*cosh(n*lo
g(x)) - b72)*sinh((3*n - 1)*log(e)) + 2*x(axb*d*cosh((3*n - 1)*log(e)) + ax*b
*xd*sinh ((3*n - 1)*log(e)))*sinh(n*log(x)))*cosh(d*cosh(n*log(x)) + d*sinh(n
xlog(x)) + c)*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) - (2*axb*d*cosh
((3*n - 1)*log(e))*cosh(n*log(x)) - b~ 2xcosh((3*n - 1)xlog(e)) + (2*kaxbxd*c
osh(n*log(x)) - b"2)*sinh((3*n - 1)*log(e)) + 2x(axb*d*cosh((3*n - 1)*log(e
)) + a*b*d*sinh((3*n - 1)x*log(e)))*sinh(n*log(x)))*sinh(d*cosh(n*log(x)) +
dxsinh(n*log(x)) + c)72 + (2*xaxb*xdxcosh(n*log(x)) - b~2)*sinh((3*n - 1)*log
(e)) + 2*(ax*bxd*cosh((3*n - 1)*log(e)) + axb*d*sinh((3*n - 1)*log(e)))*sinh
(n*log(x)))*dilog(-cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) - sinh(dxc
osh(n*log(x)) + d*sinh(n*log(x)) + c)) - 6x(axbxd”2*cosh((3*n - 1)*log(e))*
cosh(n*log(x))~"2 - b~2*d*cosh((3*n - 1)*log(e))*cosh(n*log(x)) - (axb*xd~2xc
osh((3*n - 1)*log(e))*cosh(n*log(x))~2 - b~2*xd*cosh((3*n - 1)*log(e))*cosh(
n*xlog(x)) + (axb*d"2*cosh((3*n - 1)*log(e)) + a*xb*d~2*sinh((3*n - 1)xlog(e)
))*sinh(n*log(x))~2 + (a*bxd~2*cosh(n*log(x))~2 - b~2xd*cosh(n*log(x)))*sin
h((3*n - 1)*log(e)) + (2*%axbxd~2*cosh((3*n - 1)*log(e))*cosh(n*log(x)) - b~
2xd*cosh((3*n - 1)*log(e)) + (2*axb*d"2*cosh(n*log(x)) - b~2xd)*sinh((3*n -
1)*1log(e)))*sinh(n*log(x)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)~
2 - 2*(a*bxd~2*xcosh((3*n - 1)*log(e))*cosh(n*log(x))~2 - b~2xd*cosh((3*n -
1) xlog(e))*cosh(n*log(x)) + (a*bxd~2*cosh((3*n - 1)*log(e)) + axbxd~2*sinh(



293

(3*n - 1)x*log(e)))*sinh(n*log(x))~2 + (axb*d~2*cosh(n*log(x))~2 - b~2*d*cos
h(n*log(x)))*sinh((3*n - 1)*log(e)) + (2%a*b*d~2xcosh((3*n - 1)*log(e))*cos
h(n*log(x)) - b~2*d*cosh((3*n - 1)*log(e)) + (2%axbxd~2*xcosh(n*log(x)) - b~
2xd)*sinh ((3*n - 1)*log(e)))*sinh(n*log(x)))*cosh(d*cosh(n*log(x)) + d*sinh
(n*log(x)) + c)*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) - (axb*d~2*co
sh((3*n - 1)*log(e))*cosh(n*log(x))~2 - b~2xd*cosh((3*n - 1)*log(e))*cosh(n
*xlog(x)) + (axbxd~2*cosh((3*n - 1)x*log(e)) + a*b*d™2xsinh((3*n - 1)*log(e))
)*sinh(n*log(x))~2 + (axb*d™2*cosh(n*log(x))~2 - b~ 2*d*cosh(n*log(x)))*sinh
((3*n - 1)*log(e)) + (2%a*b*d~2*cosh((3*n - 1)*log(e))*cosh(n*log(x)) - b~2
xd*cosh((3*n - 1)*log(e)) + (2xaxbxd~2*cosh(n*log(x)) - b~2+*d)*sinh((3*n -
1)*x1log(e)))*sinh(n*log(x)))*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)~2
+ (a*b*d"2xcosh((3*n - 1)xlog(e)) + a*xb*d"2*sinh((3*n - 1)*log(e)))*sinh(n
*xlog(x))~2 + (axbxd~2*cosh(n*log(x))~2 - b~2*d*cosh(n*log(x)))*sinh((3*n -
1)*log(e)) + (2xaxbxd™2*xcosh((3*n - 1)*log(e))*cosh(n*log(x)) - b~2*d*cosh(
(3*n - 1)x*log(e)) + (2*axbxd~2*xcosh(n*log(x)) - b~2*d)*sinh((3*n - 1)*log(e
)))*sinh(n*log(x)))*log(cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + sin
h(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + 1) - 6x(((a*b*xc™2 - b~2xc)*cos
h((3*n - 1)*log(e)) + (a*bxc™2 - b~2*c)*sinh((3*n - 1)*log(e)))*cosh(d*cosh
(n*log(x)) + d*xsinh(n*log(x)) + c)”2 + 2x((axb*c™2 - b72%c)*cosh((3*n - 1)x*
log(e)) + (a*b*xc™2 - b~™2*xc)*sinh((3*n - 1)*log(e)))*cosh(d*cosh(n*log(x)) +
d*sinh(n*log(x)) + c)*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + ((ax
b*c”™2 - b"2xc)*cosh((3*n - 1)*log(e)) + (axb*c”™2 - b~2*c)*sinh((3*n - 1)*lo
g(e)))*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)”2 - (axbxc™2 - b™2xc)*
cosh((3*n - 1)*log(e)) - (a*b*c™2 - b~2*c)*sinh((3*n - 1)*log(e)))*log(cosh
(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + sinh(d*cosh(n*log(x)) + d*sinh(
n*xlog(x)) + c) - 1) + 6*x(axbxd"2*xcosh((3*n - 1)*log(e))*cosh(n*log(x))~2 +
b~2*d*cosh((3*n - 1)*log(e))*cosh(n*log(x)) - (axb*d”2*cosh((3*n - 1)*log(e
))*cosh(n*xlog(x))~2 + b~2*d*cosh((3*n - 1)*log(e))*cosh(nxlog(x)) + (a*b*xd~
2xcosh((3*n - 1)*log(e)) + axbxd"2*sinh((3*n - 1)*log(e)))*sinh(n*log(x))~2
- (a*b*c™2 - b"2*c)*cosh((3*n - 1)*log(e)) + (axb*d"2*cosh(nxlog(x))”2 - a
*xb*c”2 + b~ 2*d*cosh(n*log(x)) + b~2*c)*sinh((3*n - 1)xlog(e)) + (2%axbxd~2x%
cosh((3*n - 1)*log(e))*cosh(nxlog(x)) + b~2xd*cosh((3*n - 1)*log(e)) + (2*a
*bxd~2*cosh(n*log(x)) + b~2xd)*sinh((3*n - 1)*log(e)))*sinh(n*log(x)))*cosh
(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)~2 - 2x(a*b*xd"2*cosh((3*n - 1)*log
(e))*cosh(n*log(x))~2 + b~2*xd*cosh((3*n - 1)*log(e))*cosh(n*log(x)) + (a*bx
d"2%cosh((3*n - 1)*log(e)) + a*xb*d"2*sinh((3*n - 1)*log(e)))*sinh(n*log(x))
~2 - (axb*c”2 - b72*c)*cosh((3*n - 1)*log(e)) + (axb*d”2*cosh(n*log(x))”2 -
axbxc”2 + b~2xdxcosh(n*log(x)) + b~2*c)*sinh((3*n - 1)*log(e)) + (2xaxb*d”
2xcosh((3*n - 1)*log(e))*cosh(n*log(x)) + b"2*d*cosh((3*n - 1)xlog(e)) + (2
*axbxd~2xcosh(n*log(x)) + b~2+d)*sinh((3*n - 1)*log(e)))*sinh(n*log(x)))*co
sh(dxcosh(n*log(x)) + d*sinh(n*log(x)) + c)*sinh(d*cosh(n*log(x)) + d*sinh(
n*xlog(x)) + c) - (axbxd"2xcosh((3*n - 1)*log(e))*cosh(n*xlog(x))~2 + b~ 2xd*c
osh((3*n - 1)xlog(e))*cosh(n*log(x)) + (axbxd™2*cosh((3*n - 1)*log(e)) + ax
bxd~2*sinh((3*n - 1)*log(e)))*sinh(n*log(x))~2 - (axbxc™2 - b~2xc)*cosh((3x
n - 1)*log(e)) + (axbxd"2*xcosh(n*log(x))~2 - a*bxc”2 + b~2xd*cosh(n*log(x))
+ b7™2%c)*sinh((3*n - 1)*log(e)) + (2*axb*d"2xcosh((3*n - 1)*log(e))*cosh(n
xlog(x)) + b~2*xd*cosh((3*n - 1)*log(e)) + (2*xaxb*d~2*cosh(n*log(x)) + b~2xd
)*sinh ((3*n - 1)*log(e)))*sinh(n*log(x)))*sinh(d*cosh(n*log(x)) + d*sinh(n*
log(x)) + c)72 + (axb*d™2xcosh((3*n - 1)*log(e)) + axb*d™2*sinh((3*n - 1)x*1
og(e)))*sinh(n*log(x)) "2 - (a*xb*c™2 - b~2*c)*cosh((3*n - 1)*log(e)) + (axb*
d"2*cosh(n*log(x)) "2 - axb*c™2 + b~ 2*d*cosh(n*log(x)) + b~2*c)*sinh((3*n -
D *xlog(e)) + (2xa*bxd~2*cosh((3*n - 1)*log(e))*cosh(n*log(x)) + b~2*d*cosh(
(3*n - 1)x*log(e)) + (2*axbxd~2*xcosh(n*log(x)) + b~2*d)*sinh((3*n - 1)*log(e
)))*sinh(n*log(x)))*log(-cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) - si
nh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + 1) + 12x((a*b*cosh((3*n - 1)*
log(e)) + a*b*sinh((3*n - 1)*log(e)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(
X)) + ¢c)72 - axbkxcosh((3*n - 1)x*log(e)) + 2*(a*bxcosh((3*n - 1)*log(e)) + a
*xb*sinh ((3*n - 1)*log(e)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)*si
nh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + (axb*cosh((3*n - 1)x*log(e)) +
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axb*sinh((3*n - 1)*log(e)))*sinh(d*cosh(n*log(x)) + d*sinh(nxlog(x)) + c)~
2 - axbxsinh((3*n - 1)xlog(e)))*polylog(3, cosh(d*cosh(n*log(x)) + d*sinh(n
xlog(x)) + c) + sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)) - 12x((axb*c
osh((3*n - 1)*log(e)) + axbxsinh((3*n - 1)*log(e)))*cosh(d*cosh(n*log(x)) +
d*sinh(n*log(x)) + c)72 - axb*cosh((3*n - 1)xlog(e)) + 2*(a*bxcosh((3*n -

1 xlog(e)) + axbxsinh((3*n - 1)*log(e)))*cosh(d*cosh(n*log(x)) + d*sinh(n*1
og(x)) + c)*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + (axb*cosh((3*n

- 1)*log(e)) + a*b*sinh((3*n - 1)*log(e)))*sinh(d*cosh(n*log(x)) + d*sinh(n
xlog(x)) + c)”2 - a*b*sinh((3*n - 1)*log(e)))*polylog(3, -cosh(d*cosh(n*log
(x)) + d*sinh(n*log(x)) + c) - sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c
)) + (a”2xd"3*cosh(n*log(x))~3 + 6*%b~2%c"2)*sinh((3*n - 1)*log(e)) + 3*(a~2
*d~3*cosh((3*n - 1)*log(e))*cosh(n*log(x))~2 + a~2*d"3*cosh(n*log(x)) "2*sin
h((3*n - 1)*log(e)))*sinh(n*log(x)))/(d"3*n*cosh(d*cosh(n*log(x)) + d*sinh(
n*log(x)) + c)~2 + 2*d"3*n*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)*si
nh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + d~3*n*sinh(d*cosh(n*log(x)) +
d*sinh(n*log(x)) + c)~2 - d~3*n)

giac [F] time = 0.00, size = 0, normalized size = 0.00
f (besch (dx + ¢) + a)? (ex)>™ ™ dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+3*n)*(a+b*csch(c+d*x"n)) ~2,x, algorithm="giac")
[Out] integrate((b*csch(d*x™n + c) + a) 2x(exx)~(3*n - 1), x)

maple [F] time = 0.63, size = 0, normalized size = 0.00
f (€)1 (a + besch (c + dx™)? dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x)~(3*n-1)*(a+b*csch(c+d*x"n))~2,x)
[Out] int((e*x)~(3*n-1)*(a+b*csch(c+d*x"n))"2,x)

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

dx

2b%e3 20 (ex)*" 2 f 2 (abde>"x®" — P22 ; +f 2 (abde>"x>" + b3y 1)
x

— + m
denel2dx"+2¢) —den ~ 3en dexel@"+0) + dex dexe " +0) — dex
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+3%*n)*(atbxcsch(c+td*x"n))~2,x, algorithm="maxima"

[Out] -2*b~2xe” (3*n)*x~(2*n)/(d*exn*e” (2*d*x"n + 2*c) - d¥exn) + 1/3x(e*x)”~(3*n)*
a"2/(e*n) + integrate(2x(axb*xdxe”(3*n)*x~(3*n) - b~ 2*e” (3*n)*x~(2*n))/(d*ex*
x*e”~(d*x"n + c) + dxexx), x) + integrate(2x(axb*d*xe”(3*n)*x”~(3*n) + b~ 2xe”(

3xn) *xx~ (2%n) )/ (d*exx*e”(d*x™n + c) - d*exx), x)

mupad [F] time = 0.00, size = -1, normalized size = -0.00

f(a + b Z(ex)3"_1 dx
sinh (c + d x™)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b/sinh(c + d*x"n)) 2*x(e*x) " (3*%n - 1),x)

[Out] int((a + b/sinh(c + d*x"n)) 2*(e*xx)~(3*n - 1), x)
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sympy [F] time = 0.00, size = 0, normalized size = 0.00
f (ex)> ™ (a + besch (c + dx™))? dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**(-1+3*n)* (atb*csch(c+d*x**n))**2,x)

[Out] Integral((exx)#**(3*n - 1)*(a + bxcsch(c + d*x**n))**2, x)
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)—1+n

78 [ gy

a+besch(c+dx™)

Optimal. Leaf size=82

a-b tanh(%(c+dx”))
Va2+p2 (ex)"
+
adenVa? + b2 aen

[Out] (e*x) n/a/e/n+2*bx(e*x) “n*arctanh((a-b*tanh(1/2*c+1/2*d*x"n))/(a"2+b~2)"(1/
2))/a/d/e/n/(x"n)/(a"2+b"2) " (1/2)

Rubi [A] time = 0.14, antiderivative size = 82, normalized size of antiderivative
= 1.00, number of steps used = 6, number of rules used = 6, integrand size = 22,

number of rules _ ) 573, Rules used = {5441, 5437, 3783, 2660, 618, 204}

2bx™ " (ex)" tanh ™! (

integrand size

o ; h_l a-b tanh(%(c+dx”))
x " (ex)" tan N ;
@

adenVa? + b2 aen

Antiderivative was successfully verified.
[In] Int[(exx)~(-1 + n)/(a + b*Cschl[c + d*x"n]),x]

[Out] (e*x)"n/(axe*n) + (2xbx(e*x) n*ArcTanh[(a - b*Tanh[(c + d*x"n)/2])/Sqrt[a~2
+ b72]]1)/(a*Sqrt[a”2 + b~2]*d*e*n*x"n)

Rule 204

Int[((a_) + (b_.)*(x_)"2)"(-1), x_Symbol] :> -Simp[ArcTan[(Rt[-b, 2]*x)/Rt[
-a, 211/(Rt[-a, 2]*Rt[-b, 2]), x] /; FreeQ[{a, b}, x] && PosQ[a/b] && (LtQ[
a, 0] |l LtQ[b, 0])

Rule 618

Int[((a_.) + (b_)*(x_) + (c_.)*(x_)"2)"(-1), x_Symbol] :> Dist[-2, Subst[I
nt[1/Simp[b~2 - 4xaxc - x~2, x], x], x, b + 2%cxx], x] /; FreeQ[{a, b, c},
x] && NeQ[b~2 - 4xaxc, 0]

Rule 2660

Int[((a_) + (b_.)*sin[(c_.) + (d_.)*(x_)]1)"(-1), x_Symbol] :> With[{e = Fre
eFactors[Tan[(c + d*x)/2], x]3}, Dist[(2%e)/d, Subst[Int[1/(a + 2%bxexx + a*
e~ 2xx72), x], x, Tan[(c + d*x)/2]1/¢e], x1] /; FreeQ[{a, b, c, d}, x] && NeQ[
a“2 - b2, 0]

Rule 3783

Int[(cscl(c_.) + (d_D)*(x_)]*(b_.) + (a_))~(-1), x_Symbol] :> Simpl[x/a, x]
- Dist[1/a, Int[1/(1 + (a*Sin[c + d*x])/b), x], x] /; FreeQ[{a, b, c, d}, x
1 &% NeQ[a~2 - b~2, 0]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*x )" (@ )I*(_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + bxCschlc + d*x])
“p, x1, x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]



297

Rule 5441

Int[((a_.) + Cschl(c_.) + (d_D)*x )" (@ )I*M_. )" (p_)*x((e )*(x D))" (m_.),
x_Symbol] :> Dist[(e~IntPart[m]*(e*x) FracPart[m])/x FracPart[m], Int[x"m*(
a + b*Csch[c + d*x"n])"p, x], x] /; FreeQ[{a, b, ¢, d, e, m, n, p}, x]

Rubi steps
— x*lﬂt
f (ex) 1+ e (x(ex)") [ PV A
a+ besch (c + dx) ;
~ (x~"(ex)") Subst ( ) mdx, X, x”)
) en
(x™"(ex)") Subst | [ S
= (ex)” 1+w
 aen -
(ex)" (2ix™"(ex)") Subst ( f T dx, x,itanh (% (c + dx”)))
- T
 aen " aden
(4ix"(ex)") Subst | [ (;2)2 dx, =5 + 2itanh (3 (¢ + dx")
— (ex)n -4 1+lE —x

aen aden

b(%—tanh 1(c+dx")))
-n n -1 (h (2
()" 2bx7"*(ex)" tanh =

+
aen aVa? + b2den

Mathematica [A] time = 0.17, size = 84, normalized size = 1.02

a-b tanh( % (c+dx"))

2bx™" tan_l[
—g2—p2

V=ag2-p2

+cx " +d

(ex)" =

aden

Antiderivative was successfully verified.

[In] Integrate[(e*x)~(-1 + n)/(a + bxCschlc + d*x"n]),x]

[Out] ((e*x)"nx(d + c/x"n - (2%b*ArcTan[(a - b*Tanh[(c + d*x"n)/2])/Sqrt[-a”2 - b
~2]11)/(Sqgrt[-a”2 - b~2]*x"n)))/(a*xd*e*n)

fricas [B] time = 0.43, size = 248, normalized size = 3.02

(az + bz)d cosh ((n -1) log(e)) cosh (n log(x)) + (az + bz)d cosh (n log(x)) sinh ((n -1) log(e)) + (\/ a2 + b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+n)/(a+bxcsch(c+d*x"n)),x, algorithm="fricas")

[Out] ((a"2 + b~2)*d*cosh((n - 1)*log(e))*cosh(n*log(x)) + (a”2 + b~2)*d*cosh(n*l
og(x))*sinh((n - 1)*log(e)) + (sqrt(a”2 + b~2)*b*cosh((n - 1)*log(e)) + sqr
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t(a™2 + b"2)*b*xsinh((n - 1)*log(e)))*log((a*b + (2”2 + b2 + sqrt(a”™2 + b~2
)*b) *cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) - (b”2 + sqrt(a™2 + b~2)
*b) *sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + sqrt(a™2 + b7"2)*a)/(a*xs
inh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + b)) + ((a”2 + b~2)*d*cosh((n
- Dxlog(e)) + (a”2 + b~2)*d*sinh((n - 1)*log(e)))*sinh(n*log(x)))/((a~3 +
a*b~2)*d*n)

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

(ex)n—l

besch(dx™ +c¢) +a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+n)/(a+bxcsch(c+d*x"n)),x, algorithm="giac")
[Out] integrate((exx)~(n - 1)/(b*csch(d*x™n + c) + a), x)

maple [C] time = 0.76, size = 319, normalized size = 3.89

_ inn csgn(ie)csgn(ix)csgn(iex)  imn csgn(ie)csgt

be 2 e 2

(—1+n)(—i7‘( csgn(ie)csgn(ix)csgn(iex)+im csgn(ie)csgn(iex)2+in csgr\(ix)csgr\(iex)z—incsgn(i@x)3 +2In(x)+2 ln(e))
xe 2

an

Verification of antiderivative is not currently implemented for this CAS.

[In] int((exx)~(-1+n)/(a+b*csch(c+d*x"n)),x)

[Out] 1/a/n*x*exp(1/2%(-1+n)*(-I*Pixcsgn(I*e)*csgn(I*x)*csgn(I*e*x)+I*Pi*xcsgn(I*e
)*csgn (I*exx) "2+I*Pikcsgn(I*x)*csgn(I*xexx) “"2-I*Pixcsgn(I*e*x) ~3+2%1n(x)+2*1
n(e)))-2/a*b/n*xexp(-1/2*%I*xPixn*csgn(I*e)*csgn(I*x)*csgn(I*xe*xx))*exp(1/2*I*P
i*n*xcsgn(I*xe)*csgn(I*xexx) ~2)*exp(1/2xI*Pi*nxcsgn(I*x)*csgn(I*xe*x) ~2)*exp (-1
/2xI*Pi*n*csgn(I*xe*xx) ~3) *exp(1/2xI*Pixcsgn(I*e)*csgn(I*x)*csgn(I*e*x))*exp (
-1/2*I*Pi*csgn(I*e)*csgn(I*xe*xx) ~2)*exp(-1/2%I*Pikcsgn(I*x)*csgn(I*exx) 2)*e
xp(1/2*I*Pi*csgn(I*e*x) ~3)*e n/exexp(c)/d/ (-a~2*exp(2*c)-b~2xexp(2xc)) ~(1/2
)*arctan(1/2* (2*a*xexp (2*xc+d*x"n)+2*exp(c) *b) / (—a~2*xexp (2*c) -b~2xexp (2*c)) ~(

1/2))

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

e(dx” +n log(x)+c) en_1xn

—2be" f dx +
a%exe@dx"+20) + 2 ghexe(®™"+) — g2ex an

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+n)/(atb*csch(c+d*x"n)),x, algorithm="maxima"

[Out] -2xbxe"n*integrate(e”(d*x™n + nxlog(x) + c)/(a"2*e*xx*e” (2xd*x"n + 2%c) + 2%
axbxexx*e~(d*x™n + c) - a"2*e*x), x) + e (n - 1)*x"n/(a*n)

mupad [B] time = 8.66, size = 410, normalized size = 5.00

n-1 1 ()11 12 42 (o
azedx" o 2bx(ex) + 2bdnx" (ex) b% x4 (e:
dddnxt A2 2 (ex)2 "2 a2 x N-a%d2n2 x21_2 p2 42 2 21 \/j

2

x(ex)" \/—az d2 n2 x2n (a2+b2)
adnxt \b2x2 (ex)*" 2
n-1
x(ex)

an Vgt d2 n2 x2n — g2 p2 g

2 atan ] —2atan

Verification of antiderivative is not currently implemented for this CAS.

[In] int((exx)~(n - 1)/(a + b/sinh(c + d*x"n)),x)
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[Out] (x*(exx)"(n - 1))/(a*n) - ((2xatan((x*(e*xx)~(n - 1)*(-a~2%d"2*n~2*x~ (2*n) * (
a"2 + b"2))"(1/2))/(axd*n*x"nx (b~ 2*xx" 2% (exx) ~(2*n - 2))~(1/2))) - 2*xatan((a
~2%exp (d*x"n) *exp (c)* ((2xb*x* (exx) " (n - 1))/ (a”4*d*n*x"n* (b~ 2*xx"2* (e*xx) ~ (2%

n - 2))7(1/2)) + (2xbxd*n*x"n*(exx)” (1 - n)*x(b™2*x"2x(e*x) "~ (2*n - 2))"(1/2)

)/ (a™2%x* (- a~4*xd"2*n"2xx~(2*n) - a”2%b"2*xd"2*n"2*x~(2*n) )~ (1/2) *(—a~2*xd"2x*
n"2xx"(2xn)*(a”2 + b"2)) " (1/2)))*(— a~4*d"2*n"2*x" (2*n) - a”~2*xb"2*xd"2*n"2*x
~(2xn))~(1/2))/2 - (axd*n*x"n*x(e*xx)” (1 - n)*(b"2xx"2*(exx) " (2xn - 2))~(1/2)

)/ (xx(—a”2*d"2*%n"2*xx~ (2*n)*(a”2 + b~2)) 7 (1/2))))*x(b™2*x"2*x (e*x) ~(2*n - 2))~
(1/2)) /(- a~4*xd"2*xn"2xx~(2*n) - a~2*xb~2xd"2*n"2*x~(2*xn)) ~(1/2)

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

f (ex)i’l—l d
x
a+ bcsch(c + dx")
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**(-1+n)/(atb*csch(c+d*x**n)) ,x)

[Out] Integral((exx)**(n - 1)/(a + b*csch(c + d*x**n)), x)
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)—1+2n

379 [ gy

a+besch(c+dx™)

Optimal. Leaf size=291

dx'+c dx"+c c+dx™ c
-2 2 . ae -2 2 . ae _ 2 ae _ 2 ae
_bx "(ex)“""Li, (_b—\/m ) +bx "(ex)“"Li, (—m) _bx "(ex)” log (b_m + 1) +bx "(ex)” log (\/?

ad?enVa? + b? ad?enVa? + b? adenVa? + b2 adenVa? +

[Out] 1/2%(e*xx)”(2*n)/a/e/n-b*(e*xx)” (2*n)*1n(1+a*xexp(c+d*x"n)/(b-(a~2+b"2)"(1/2))
)/a/d/e/n/(x"n)/(a"2+b~2) " (1/2) +b* (e*x) "~ (2*n) *1n(1+a*exp (c+d*x"n) / (b+(a~2+b
~2)7(1/2)))/a/d/e/n/(x"n)/(a"2+b"2) " (1/2) -b*(e*x) ~ (2*n) *polylog(2,-a*xexp(c+
d*x"n)/(b-(a"2+b"2) " (1/2)))/a/d"2/e/n/ (x~(2*n) )/ (a™2+b~2) " (1/2) +b* (exx) ~ (2%
n)*polylog(2,-a*exp(c+d*x~n)/(b+(a~2+b~2)~(1/2)))/a/d"2/e/n/(x~(2xn))/(a~2+
b~2)"(1/2)

Rubi [A] time = 0.55, antiderivative size = 291, normalized size of antiderivative
= 1.00, number of steps used = 12, number of rules used = 8, integrand size = 24,

number of rules _ ),333, Rules used = {5441, 5437, 4191, 3322, 2264, 2190, 2279, 2391}

integrand size

n n
a ec+dx a €c+dx

-2n 2n _ e -2n 2n _ -n 2n -
ey PolyLog(Z, - W)+bx (ex) PolyLog(Z, W+b)_bx (ex) log(b_ i +1)+bi

ad?enVa? + b2 ad?envVa? + b? adenVa? + b?

Antiderivative was successfully verified.

c+dx"

[In] Int[(exx)~(-1 + 2*n)/(a + b*Csch[c + d*x"n]),x]

[Out] (exx)~(2*n)/(2%a*xe*n) - (b*(exx)”(2*n)*Log[l + (a*xE~(c + d*x"n))/(b - Sqrtl[
a”2 + b72])]1)/(axSqrt[a”2 + b~2]*d*exn*x"n) + (bx(e*x)”(2#n)*Logl[l + (a*E~(

c + d*x"n))/(b + Sqrt[a”2 + b~2])]1)/(a*Sqrt[a~2 + b 2]*d*e*n*x"n) - (b*(exx

)~ (2*n)*PolyLog[2, -((a*E~(c + d*x"n))/(b - Sqrt[a”2 + b72]))])/(axSqrt[a”2

+ b~2] *d"2%e*n*x~ (2*n)) + (b*x(exx)”~(2*n)*PolyLogl[2, -((a*E~(c + d*x"n))/(b

+ Sqrt[a”2 + b72]))])/(axSqrt[a”2 + b~2]*d"2xe*n*x~(2%n))

Rule 2190

Int [(CF_)~((g_)*x((e_.) + (£_D*(x_))))"(n_)*((c_.) + (d_.)*(x_))"(m_.))/
(@) + (b_)*x((F_)~((g_.)*x((e_.) + (f_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*Log[l + (bx(F~(gx(e + fxx)))"n)/al)/(bxfxg*n*Log[F]), x] - Di
st [(d*m) / (bxfxg*n*Log[F]), Int[(c + d*x)~(m - 1)*Logl[l + (b*x(F~(gx(e + f*x)
))"n)/al, x], x] /; FreeQ[{F, a, b, ¢, 4, e, £, g, n}, x] & IGtQ[m, 0]

Rule 2264

Int[((F)~(u)*((f_.) + (g_)*(x_))"(m_.))/((a_.) + (b_.)*x(F_)"(u_) + (c_.)
*(F_)~(v_)), x_Symbol] :> With[{q = Rt[b~2 - 4x*axc, 2]}, Dist[(2*c)/q, Int[
((f + gxx) mkF~u)/(b - q + 2*cxF~u), x], x] - Dist[(2xc)/q, Int[((f + gxx)"
m¥F~u) /(b + q + 2*cxF~u), x], x]] /; FreeQ[{F, a, b, ¢, f, g}, x] & EqQ[v,
2*xu] && LinearQ[u, x] && NeQ[b~2 - 4xaxc, 0] && IGtQ[m, O]

Rule 2279

Int[Logl(a_) + (b_.)*x((F_)~((e_.)*((c_.) + (d_.)*(x_))))"(n_.)], x_Symbol]
:> Dist[1/(d*e*n*Log[F]), Subst[Int[Logla + b*x]/x, x], x, (F~(ex(c + d*x))
)°nl, x] /; FreeQ[{F, a, b, c, d, e, n}, x] & GtQ[a, 0]

Rule 2391

Int[Log[(c_.)*x((d_) + (e_.)*x(x_ )" (n_.))]/(x_), x_Symbol] :> -Simp[PolyLogl[2
, —(cxexx"n)]/n, x] /; FreeQl[{c, d, e, n}, x] && EqQ[c*d, 1]
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Rule 3322

Int[((c_.) + (d_)*x D))" (m_.)/((a_) + (b_.)*sin[(e_.) + (Complex[0, fz ])*
(f_.)*(x_)]1), x_Symbol] :> Dist[2, Int[((c + d*x) m*E~(-(I*xe) + fxfz*x))/(-
(Ixb) + 2%a*xE~(-(I*xe) + fxfzix) + IxbxE~(2x(-(Ixe) + fxfzxx))), x], x] /; F
reeQ[{a, b, ¢, d, e, £, fz}, x] && NeQ[a"2 - b"2, 0] && IGtQ[m, O]

Rule 4191

Int[(cscl(e_.) + (£_)*(x_)]*x(b_.) + (a_))"(n_.)*((c_.) + (d_.)*(x_))"(m_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, 1/(Sin[e + f*x]"n/(b + axSi
nle + f*x])"n), x], x] /; FreeQ[{a, b, ¢, d, e, f}, x] && ILtQ[n, 0] && IGt
Qlm, 0]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*x )" (@ )I*(_.))"(p_)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschl[c + dx*x])
“p, x], x, x"nl], x] /; FreeQ[{a, b, ¢, 4, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/n], 0] && IntegerQ[p]

Rule 5441

Int[((a_.) + Cschl(c_.) + (d_)D)*x )" (@ )I*M_. )" (p_)*x((e )*(x D))" (m_.),
x_Symbol] :> Dist[(e~IntPart[m]*(e*x) FracPart[m])/x FracPart[m], Int[x"m*(
a + b*Csch[c + d*x"n])"p, x], x] /; FreeQ[{a, b, ¢, d, e, m, n, p}, x]

Rubi steps
—1+2n
—2n 2n X
f (ex)—1+2n dx = (x (ex) ) f a+besch(c+dx™) dx
a+ besch (c +dx) e
-2n 2n X n
_ (x (ex) ) Subst (f a+bcsch(c+dx) dx, x, X )
- en
-2n 2n x bx n
(x (ex) ) Subst (f (a a(b+a sinh(c+dx))) dx, x, x )
Bl en
) 2 x
3 (ex)?" (bx "(ex) n) Subst (f b+a sinh(c+dx) dx, X, xn)
 2aen aen
c+dx
-2 2 ety
_ (ex)Zn ) (2bx "(ex) ”) Subst (f o ohec s g e ) dx,x, x”)

2aen aen
ec+dxx

—2n 2n
= (ex)*" B (be (€x) )Subst (f 2b-2 Va2 +2 +2aec+dx

dx, x, x" 2bx2"(ex)?") S
) (o)

+

2aen Va2 + b2 en

Y o geCHax" ) n o ( c+dx™
B (ex)2" ) bx7"(ex)”" log (1 + VTR bx™"(ex)"" log |1 + VTR

) (bx‘z’

—+

~ 2aen aVa2 + b2 den ava? + b2 den

n
c+dx a

pr b og (14 ) br(en? log (1 +

n
ec+dx

b+ Va2+b?

—+

) (bx—21

- +
2aen ava? + b2 den ava? + b? den

c+dx" ctdx"
n o ae -n 2n ae
_ (e b Mex)™ log (1 R ) b e log (1 v

) bx~2

+

 2aen ava? + b2 den ava? + b den
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Mathematica [C] time = 4.52, size = 1181, normalized size = 4.06

intanh~

Va2 4+p2 Voa2-p2

2

2bx~21| -

1 . 1 i
btanh(— dx"+c )—a ) (a—ib) cot(f(Zuix +21c+n))
2y ) ( ) 2(c+i cos™1 (— % )) tan~1 4 +(—2idx” —2ic+n) tanh ™1

(b-ia)

a2+b2

(ex)*"csch (dx™ +c) [1 -

Antiderivative was successfully verified.

[In] Integrate[(e*x)~(-1 + 2xn)/(a + b*Csch[c + d*x"n]),x]

[Out] ((exx)~(2*n)*Cschlc + d*x"nl*(1 - (2%bx(((-I)*Pi*ArcTanh[(-a + b*Tanh[(c +

d*x"n)/2])/Sqrt[a”2 + b~2]])/Sqrt[a”2 + b~2] - (2*(c + I*ArcCos[((-I)*Db)/al
)*¥ArcTan[((a - I*b)*Cot[((2*I)*c + Pi + (2%I)*d*x"n)/4])/Sqrt[-a"2 - b~2]]

+ ((-2%I)*c + Pi - (2*I)*d*x"n)*ArcTanh[(((-I)*a + b)*Tan[((2*I)*c + Pi + (
2%I)*d*x"n)/4])/Sqrt[-a”2 - b~"2]] - (ArcCos[((-I)*b)/a] - 2*ArcTan[((a - Ix
b)*Cot [((2¥I)*c + Pi + (2*I)*d*x"n)/4])/Sqrt[-a~2 - b"2]]1)*Log[((a + I*b)x*(
a - I*xb + Sqrt[-a”2 - b™2])*(1 + I*Cot[((2*I)*c + Pi + (2%I)*d*x"n)/4]1))/(a
x(a + Ixb + IxSqrt[-a”2 - b~2]*Cot[((2*I)*c + Pi + (2%I)*d*x"n)/4]))] - (Ar
cCos[((-I)*b)/a] + 2*xArcTan[((a - I*b)*Cot[((2%xI)*c + Pi + (2*I)*d*x"n)/4])
/Sqrt[-a”2 - b~2]])*Log[(I*(a + I*b)*(-a + I*b + Sqrt[-a”2 - b~2])*(I + Cot
[((2%I)*c + Pi + (2*I)*d*x"n)/4]))/(ax(a + I*b + IxSqrt[-a”2 - b~2]*Cot[((2
*I)*c + Pi + (2xI)*d*x"n)/4]1))] + (ArcCos[((-I)x*b)/al + 2*ArcTan[((a - I*b)
xCot [((2*%I)*c + Pi + (2xI)*d*x"n)/4])/Sqrt[-a”2 - b~2]] - (2%I)*ArcTanh[(((
-I*a + b)*Tan[((2*I)*c + Pi + (2xI)*d*x"n)/4])/Sqrt[-a~2 - b~2]])*Log[-(((
-1)7(3/4)*Sqrt[-a”2 - b 2]*E~(-1/2*c - (d*x"n)/2))/(Sqrt[2]*Sqrt [(-I)*al*Sq
rt[b + axSinh[c + d*x™n]]))] + (ArcCos[((-I)*b)/al - 2xArcTan[((a - I*b)*Co
t[((2*I)*c + Pi + (2%I)*d*x"n)/4])/Sqrt[-a~2 - b~2]] + (2*I)*ArcTanh[(((-I)
xa + b)*Tan[((2*%I)*c + Pi + (2xI)*d*x"n)/4])/Sqrt[-a~2 - b~2]])*Log[((-1)~(
1/4)*Sqrt[-a”2 - b~2]*E~((c + d*x"n)/2))/(Sqrt[2]*Sqrt[(-I)*a]*Sqrt[b + a*S
inh[c + d*x"n]])] + I*(PolyLogl[2, ((I*b + Sqrt[-a”2 - b~2])*(a + Ix*b - I*Sq
rt[-a”2 - b"2]*Cot [((2%I)*c + Pi + (2%I)*d*x"n)/4]))/(ax(a + Ixb + I*Sqrt[-
a”2 - b"2]*Cot [((2xI)*c + Pi + (2xI)*d*x"n)/4]1))] - PolyLogl[2, ((b + I*Sqrt
[-a™2 - b™2])*(I*a - b + Sqrt[-a”2 - b7 2]*Cot [((2*I)*c + Pi + (2%I)*d*x"n)/
4]1))/(ax(a + Ixb + I*Sqrt[-a”2 - b~ 2]*Cot [((2*xI)*c + Pi + (2*I)*d*x"n)/4]))
1))/Sqrt[-a"2 - b~2]))/(d"2*x"~(2*n)))*(b + a*Sinh[c + d*x"n]))/(2*axe*n*(a

+ b*Cschlc + d*x"nl))

fricas [B] time = 0.49, size = 1183, normalized size = 4.07

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+2%n)/(a+bxcsch(c+d*x"n)),x, algorithm="fricas")

[Out] 1/2%((a”2 + b~2)*d"2*cosh((2*n - 1)*log(e))*cosh(nxlog(x))~2 + (a2 +
d~2xcosh(n*log(x)) "2*sinh ((2*n - 1)xlog(e)) + ((a”2 + b~2)*d"2*cosh((2*n -
Dxlog(e)) + (a”2 + b~2)*d"2*sinh((2*n - 1)*log(e)))*sinh(n*log(x))~2 - 2%(
axbxsqrt((a”2 + b72)/a"2)*cosh((2*n - 1)xlog(e)) + a*xbxsqrt((a”™2 + b~2)/a"2
)*sinh ((2*n - 1)xlog(e)))*dilog(((a*sqrt((a”2 + b~2)/a"2) + b)*cosh(d*cosh(
n*xlog(x)) + d*sinh(n*log(x)) + c) + (axsqrt((a™2 + b~2)/a"2) + b)*sinh(d*co
sh(n*log(x)) + d*sinh(n*log(x)) + c) - a)/a + 1) + 2*(a*bxsqrt((a”2 + b72)/
a~2)*xcosh((2*n - 1)*log(e)) + axbxsqrt((a”2 + b72)/a"2)*sinh((2*n - 1)*log(

b~2)*
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e)))*dilog(-((a*sqrt((a”2 + b~2)/a"2) - b)*cosh(d*cosh(n*log(x)) + d*sinh(n
xlog(x)) + c) + (a*xsqrt((a”2 + b~2)/a"2) - b)*sinh(d*cosh(n*log(x)) + d*sin
h(n*log(x)) + c) + a)/a + 1) - 2x(axb*c*xsqrt((a™2 + b72)/a"2)*cosh((2*n - 1
)*¥log(e)) + axbxc*sqrt((a”2 + b~2)/a"2)*sinh((2#n - 1)*log(e)))*log(2*a*cos
h(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + 2*axsinh(d*cosh(n*log(x)) + d*
sinh(n*log(x)) + c) + 2xa*sqrt((a”2 + b~2)/a"2) + 2*b) + 2*(axbxc*sqrt((a~2
+ b~2)/a"2)*cosh((2*n - 1)*log(e)) + axbxcksqrt((a”2 + b~2)/a"2)*sinh((2*n
- 1)*xlog(e)))*log(2*a*xcosh(d*cosh(n*log(x)) + dxsinh(n*log(x)) + c) + 2%ax
sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) - 2*axsqrt((a™2 + b72)/a"2) +
2xb) - 2*x(axbxd*sqrt((a”2 + b~2)/a"2)*cosh((2*n - 1)*log(e))*cosh(n*log(x)
) + axbkxcxsqrt((a™2 + b72)/a"2)*cosh((2*n - 1)xlog(e)) + (axb*d*sqrt((a”2 +
b~2)/a"2)*cosh(n*log(x)) + axb*cxsqrt((a™2 + b72)/a"2))*sinh((2*n - 1)*log
(e)) + (axbxdxsqrt((a”2 + b72)/a"2)*cosh((2*n - 1)*log(e)) + a*xbxd*sqrt((a”
2 + b72)/a"2)*sinh((2#n - 1)*log(e)))*sinh(n*log(x)))*log(-((a*sqrt((a~2 +
b~2)/a”2) + b)*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + (axsqrt((a~2
+ b~2)/a”2) + b)*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) - a)/a) + 2
*x (axb*d*sqrt((a”™2 + b~2)/a"2)*cosh((2*n - 1)*log(e))*cosh(n*log(x)) + axbxc
xsqrt((a™2 + b72)/a"2)*cosh((2*xn - 1)*log(e)) + (axb*d*sqrt((a”2 + b~2)/a"2
)*cosh(n*log(x)) + axb*cksqrt((a”2 + b~2)/a"2))*sinh((2*n - 1)*log(e)) + (a
xb*xd*sqrt ((a™2 + b72)/a"2)*cosh((2*n - 1)*log(e)) + axb*xdxsqrt((a™2 + b72)/
a”2)*sinh((2#%n - 1)*log(e)))*sinh(n*log(x)))*log(((a*xsqrt((a”2 + b~2)/a"2)
- b)*cosh(d*cosh(n*log(x)) + dxsinh(n*log(x)) + c) + (a*sqrt((a”2 + b~2)/a”
2) - b)*sinh(d*cosh(n*log(x)) + d*sinh(nxlog(x)) + c) + a)/a) + 2x((a"2 + b
~2)*d"2*cosh((2*n - 1)*log(e))*cosh(n*log(x)) + (a”2 + b~2)*d"2*cosh(n*log(
x))*sinh ((2*n - 1)*log(e)))*sinh(n*log(x)))/((a~3 + a*b~2)*d”~2*n)

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

(ex)Z n-1

besch (dx™ +¢) +a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+2#n)/(a+bxcsch(c+d*x"n)),x, algorithm="giac")
[Out] integrate((e*x)”~(2*n - 1)/(b*csch(d*x™n + c) + a), x)

maple [C] time = 0.79, size = 577, normalized size = 1.98

(—1+2n)(—in csgn(ie)csgn(ix)csgn(iex)+in csgn(ie)csgn(iex)2+in csgn(ix)csgn(iex)z—incsgn(iex)s+2 In(x)+2 ln(e)) 2be csgn(ie)csgn(ix)csgn(iex) elmn

xe 2

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

[In] int((exx)~(-1+2%n)/(a+b*csch(c+d*x"n)),x)

[Out] 1/2/a/n*x*exp(1/2%(-1+2%n)*(-I*Pi*csgn(I*e)*csgn(I*x)*csgn(I*e*xx)+I*Pikcsgn
(Ixe)*csgn(Ixexx) "2+I*Pi*xcsgn(I*x)*csgn(I*e*xx) 2-I*Pikxcsgn(I*e*xx) 3+2x1n(x)
+2*%1n(e)))-2/axb*exp (-I*Pi*n*csgn(I*xe)*csgn(I*x)*csgn(I*xe*x))*exp(I*Pi*n*cs
gn(Ixe)*csgn(I*xex*xx) 2)*exp(I*xPi*n*csgn(I*x)*csgn(I*xexx) ~2)*exp(-I*xPi*n*csgn
(Ixexx)~3)*exp(1/2*I*Pikxcsgn(I*xe)*csgn(I*x)*csgn(I*xexx))*exp(-1/2*xI*Pixcsgn
(Ixe)*csgn(Ixexx)~2)*exp(-1/2*%I*Pixcsgn(I*x)*csgn(I*e*xx) "2)*exp(1/2*xI*Pi*cs
gn(Ixexx)~3)*(e"n) 2/exexp(c)/n/d"2x(1/2*x n*d* (1n((a*exp(2*c+d*x"n)+exp(c)
*xb- (b~ 2*%exp (2*c)+a~2xexp(2*c)) ~(1/2) )/ (exp(c) *¥b-(b~2*exp (2*c) +a~2*exp (2*c) )
~(1/2)))-1n((axexp (2xc+d*x"n) +exp (c) *b+ (b~ 2xexp (2*c) +a~2%exp(2*c) ) ~(1/2)) /(
exp (c) *b+ (b~ 2xexp (2*c) +a~2xexp(2%c)) ~(1/2))) )/ (b~ 2xexp (2*c) +a~2xexp (2*c) ) ~(
1/2)+1/2%(dilog((a*exp(2*c+d*x"n)+exp(c) *b- (b~ 2*exp (2*c)+a~2*exp(2*c) )~ (1/2
))/ (exp(c)*b- (b~ 2%exp (2*c)+a~2*xexp(2*c) )~ (1/2)))-dilog((axexp (2xc+d*x"n)+ex
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p(c) *b+ (b~ 2xexp (2*c)+a”~2*exp(2*c)) ~(1/2)) / (exp(c) *b+(b~2*exp (2*c)+a~2*exp (2
*c)) 7 (1/2))))/ (b™2xexp(2*c)+a~2*exp(2*%c)) ~(1/2))

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

e(dx”+2n log(x)+c) p2n-1,2n

2 be2n f dx +
a2exe2dx"+2¢) 4 2 ghexeldx"+0) — g2ex 2an

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)~(-1+2#n)/(a+bxcsch(c+td*x"n)),x, algorithm="maxima"

[Out] -2xbxe”(2#n)*integrate(e”(d*x"n + 2*n*xlog(x) + c)/(a"2*exx*e” (2*d*x™n + 2%*c
) + 2*axbkxexx*e” (d*x"n + c) - a"2*exx), x) + 1/2%xe”(2%n - 1)*x~(2*n)/(a*n)

mupad [F]  time = 0.00, size = -1, normalized size = -0.00

f (6 x)Z n-1 N

b
sinh(c+d x™)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x)"(2%n - 1)/(a + b/sinh(c + d*x"n)),x)
[Out] int((e*xx)~(2*n - 1)/(a + b/sinh(c + d*x"n)), x)

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

f (ex)Zn—l dx
a+ besch (¢ + dx™)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**(-1+2*n)/(a+b*csch(c+d*x**n)),x)

[Out] Integral((exx)**(2*n - 1)/(a + bxcsch(c + d*x**n)), x)
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)—1+3n

380 [—& dx

a+bcesch(c+dx™)

Optimal. Leaf size=428

n

Ax+c Ax+c Ax+c
-3 3 . _ ae -3 3 . _ ae -2 3 . _ ae -2 3 .
2bx™"(ex) ”L13( - a2+b2)_2bx "(ex) ”L13( - a2+b2)_2bx "(ex) "L12( - a2+b2) 2bx=“"(ex) ”le‘

+
ad3envVa? + b? ad3envVa? + b? ad?envVa? + b? ad2en\a?

[Out] 1/3%(e*x)~(3*n)/a/e/n-b*(e*x)~(3*n)*1ln(l+a*exp(c+d*x"n)/(b-(a~2+b~2)~(1/2))
)/a/d/e/n/(x"n)/(a"2+b~2) " (1/2) +b* (e*x) ~ (3*n) *1n(1+a*exp (c+d*x"n)/ (b+(a~2+b
~2)7(1/2)))/a/d/e/n/(x"n)/(a"2+b~2) " (1/2) -2xb* (e*x) ~ (3*n) *polylog (2, -a*exp(
ctd*x"n)/(b-(a~2+b~2) " (1/2)))/a/d"2/e/n/(x~(2*n)) /(a"2+b~2) ~(1/2) +2*b* (e*x)
~(3*n)*polylog(2,-a*xexp(c+d*x"n)/(b+(a~2+b~2)~(1/2)))/a/d"2/e/n/(x~(2*n)) /(
a~2+b~2) " (1/2) +2*b* (e*x) ~(3*n) *polylog (3, -a*exp(c+d*x"n) /(b-(a”2+b~2)~(1/2)
))/a/d~3/e/n/(x~(3*n))/(a”2+b"2) " (1/2) -2*b* (e*x) ~ (3*n) *polylog(3,-a*exp (c+d
*x7n)/(b+(a”2+b72)"(1/2)))/a/d"3/e/n/ (x~(3*n) )/ (a"2+b"2) " (1/2)

n n

Rubi [A] time = 0.84, antiderivative size = 428, normalized size of antiderivative
= 1.00, number of steps used = 14, number of rules used = 9, integrand size = 24,

numberofrules _ 375 Rules used = {5441, 5437, 4191, 3322, 2264, 2190, 2531, 2282, 6589}

integrand size

n n

+dx +dx C+

ae

b—Va

—3n 3n _ aef -3n 3n — ac’
2bx~%"(ex)*" PolyLog (3, - m)_sz (ex)”"PolyLog (3, N

ad3enVa? + b? ad3enVa? + b? ad?enVa? + b?

) 2bx%"(ex)*"PolyLog (2, -

Antiderivative was successfully verified.
[In] Int[(exx)~(-1 + 3*n)/(a + b*Cschlc + d*x"n]),x]

[Out] (exx)~(3*n)/(3*axe*n) - (b*(exx)”(3*n)*Log[l + (a*xE~(c + d*x"n))/(b - Sqrt[
a”2 + b72])]1)/(axSqrt[a”2 + b 2]*d*exn*x"n) + (b*(e*x)”(3*n)*Log[l + (a*xE~(

c + d*x"n))/(b + Sqrt[a”2 + b~2])])/(a*xSqrt[a~2 + b~2]*d*e*n*x"n) - (2*xbx(e

*x) " (3*n) *PolyLog[2, -((a*E~(c + d*x"n))/(b - Sqrt[a”2 + b~2]))])/(a*Sqrt[a

“2 + b72]*d"2xe*n*x~(2*n)) + (2*%bx(exx)~(3*n)*PolyLog[2, -((a*E~(c + d*x"n)

)/(b + Sqrt[a™2 + b~2]))])/(axSqrt[a~2 + b~2]*d"2xe*n*x~(2*n)) + (2*%b*(e*x)
~(3*n)*PolyLog[3, -((a*xE~(c + d*x"n))/(b - Sqrt[a”2 + b~2]))])/(a*Sqrt[a”2

+ b72]*d"3*e*xn*x” (3*n)) - (2xb*(e*x)”(3*n)*PolyLog[3, -((a*E~(c + d*x"n))/(

b + Sqrt[a”2 + b72]))])/(a*Sqrt[a™2 + b~2]*d"3*exn*x” (3*n))

Rule 2190

Int [(C(F_)~((g_.)*((e_.) + (£_)*(x_))))"(n_.)*((c_.) + (d_.)*(xx_))"(m_.))/
(@) + (b_)*x((F_ )~ ((g_)*((e_.) + (f_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*Log[l + (bx(F~(gx(e + f*x)))"n)/al)/(bxfxg*nxLogl[F]), x] - Di
st [(d*m) / (bxfxg*n*Log[F]), Int[(c + d*x)~(m - 1)*Logl[l + (b*x(F~(g*(e + f*x)
))°n)/al, x1, x] /; FreeQ[{F, a, b, ¢, d, e, f, g, n}, x] && IGtQ[m, O]

Rule 2264

Int[((F)~(u)*((f_.) + (g_)*x(x_))"(m_.))/((a_.) + (b_.)*x(F_)"(u_) + (c_.)
x(F_)~(v_)), x_Symbol] :> With[{q = Rt[b~2 - 4xaxc, 2]}, Dist[(2*c)/q, Int[
((f + gxx)"mxF~u) /(b - q + 2*%c*F~u), x], x] - Dist[(2*c)/q, Int[((f + gxx)~

m*F~u)/(b + q + 2%c*¥F~u), x], x]] /; FreeQ[{F, a, b, c, f, g}, x] & EqQlv,
2xu] && LinearQ[u, x] && NeQ[b~2 - 4xax*c, 0] && IGtQ[m, O]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]/x, x], x, v], x]] /; Functi
onOfExponentialQ[u, x] && 'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
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{a, m, n}, x] && IntegerQ[m*n]] && !'MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)[v_1 /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

Int[Log[l + (e_.)*((F_)"((c_.)*((a_.) + (b_.)*(x_)))) " (n_)1*x((f_.) + (g_.)
x(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) “m*PolyLog[2, -(ex(F~(cx(a + bxx
)))"n)]1)/(b*cxn*Log[F]), x] + Dist[(g*m)/(b*c*n*xLog[F]), Int[(f + g*x) " (m -
1)*PolyLog[2, -(ex(F~(cx(a + b*x)))"n)], x], x] /; FreeQ[{F, a, b, c, e, £
, g, n}, x] && GtQ[m, O]

Rule 3322

Int[((c_.) + (d_D)*(x_))"(m_.)/((a_) + (b_.)*sin[(e_.) + (Complex[0, fz ])*
(f_.)*(x_)]1), x_Symbol] :> Dist[2, Int[((c + d*x) m*E~(-(I*xe) + fxfz*x))/(-
(Ixb) + 2*a*xE~(-(Ixe) + fxfzxx) + I*b*E~(2x(-(Ixe) + fxfz*x))), x], x] /; F
reeQ[{a, b, ¢, d, e, f, fz}, x] && NeQ[a"2 - "2, 0] && IGtQ[m, O]

Rule 4191

Int[(cscl(e_.) + (£_)*x(xD1*(b_.) + (a_))"(n_.)*((c_.) + (d_.)*(x_))"(m_.)
, x_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, 1/(Sin[e + f*x] n/(b + axSi
nle + f*xx])"n), x1, x] /; FreeQ[{a, b, c, d, e, £}, x] && ILtQ[n, 0] && IGt
Qlm, 0]

Rule 5437

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

Rule 5441

Int[((a_.) + Csch[(c_.) + (d_)*xx )" (@ )]1*x(M_.))"(p_)*((e)*x_))"(m_.),
x_Symbol] :> Dist[(e~IntPart[m]*(e*x) FracPart[m])/x FracPart[m], Int[x"m*(
a + bxCsch[c + d*x™n])"p, x], x] /; FreeQ[{a, b, ¢, d, e, m, n, p}, x]

Rule 6589

Int [PolyLogn_, (c_.)*((a_.) + (b_.)*x(x_))"(p_.01/C(d_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLogln + 1, cx(a + b*x)“pl/(e*xp), x] /; FreeQ[{a, b, c, d
, e, n, p}, x] && EqQ[bxd, axe]

Rubi steps
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(x_3n (ex)371) f a+besch(c+dx'™) dx

(ex)—1+3n
f dx =
a + besch (¢ + dx™)
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e
-3 3 x
~ (x "(ex) ”) Subst (fmdx,x, x”)
h en
-3n 3n Subst 2 bx® d n
(x (ex) ) ubs (f (7 - a(b+asinh(c+dx))) XX, X )
B en
-3 3
_ (€X)3n 3 (bx n(ex) 71) Subst (f b+a sinh(c+dx) dx' X x”)
~ 3aen aen
C+dx .2
-3 3 ¢
_ (EX)SH B (2bx "(ex) ﬂ) Subst (f —a+2bec+ix 4 g2(c+dx) dx, x, x”)
"~ Baen aen
c+dx .2
3 3 ety -3 3n\q
B (ex)?" (be "(ex) ”) Subst ( f VAR dx, x, x”) . (be "(ex) ”) S
3aen Va2 + b%en
c+dx" c+dx"?
-n 3n ae -n 3n ac -
_ (e @) Tlog [+ i) premeg 1+ o) (b
3aen ava? + b2 den ava? + b%den
c+dx" ctdx'
-n 3n] 1 e ) -n 3n (1 ae ) 2bx2
_ (ex)? ) bx " (ex) og( + R . bx7"(ex)*" log |1 + ) bx
3aen ava? + b2 den ava? + b2 den
c+dx c+dx™
_ 3 ae _ 3 ae -2
_ (ex)" ) bx"(ex)" log (1 + - —a2+b2) bx7"(ex)" log (1 + - '_a2+b2) 2bx~*
3aen ava? + b2 den ava? + b? den
c+dx c+dx'?
_ 3 ae _ 3 ae —21
_ (ex)?" ) bx7"(ex)" log (1 + —b—m) bx7"(ex)" log (1 + b+\/m) 2bx
3aen ava? + b2 den ava? + b? den

Mathematica [F]

J

time = 6.99, size = 0, normalized size = 0.00

(ex)—1+3n

a + besch (¢ + dx™)

Verification is Not applicable to the result.

[In] Integratel[(e*x)~(-1 + 3#*n)/(a + b*Cschlc + d*x™n]),x]

[Out] Integratel[(exx)~(-1 + 3*n)/(a + b*Csch[c + d*x"n]), x]

fricas [C]

time = 0.49, size = 1850, normalized size = 4.32

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)”~(-1+3*n)/(a+bxcsch(c+d*x"n)),x, algorithm="fricas")

[Out] 1/3*%((a"2 + b~2)*d"3*cosh((3*n - 1)*log(e))*cosh(n*log(x))~3 + (a”2 + b~2)*
d~3*cosh(n*log(x))~3*sinh((3*n - 1)*log(e)) + ((a”2 + b~2)*d"3*cosh((3*n -
1)*log(e)) + (2”2 + b~2)*d"3*sinh((3*n - 1)*log(e)))*sinh(n*log(x))~3 + 3*(

(2”2 + b72)*d"3*cosh((3*n - 1)*log(e))*cosh(n*log(x)) + (a”2 + b~2)*d"3*cos
h(n*log(x))*sinh((3*n - 1)*log(e)))*sinh(n*log(x))~2 - 6%(axbxd*sqrt((a~2 +
b~2)/a"2)*cosh((3*n - 1)*log(e))*cosh(n*xlog(x)) + a*bxd*sqrt((a”2 + b~2)/a
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~2)*cosh(n*log(x))*sinh((3*n - 1)xlog(e)) + (axb*dxsqrt((a™2 + b~2)/a"2)*co
sh((3*n - 1)xlog(e)) + axb*d*sqrt((a”2 + b~2)/a"2)*sinh((3*n - 1)*log(e)))*
sinh(n*log(x)))*dilog(((a*sqrt((a”2 + b~2)/a"2) + b)*cosh(d*cosh(n*log(x))
+ dxsinh(n*log(x)) + c) + (axsqrt((a”2 + b~2)/a”2) + b)*sinh(d*cosh(n*log(x
)) + dxsinh(n*log(x)) + c) - a)/a + 1) + 6*(axb*xdxsqrt((a™2 + b~2)/a"2)*cos
h((3*n - 1)x*log(e))*cosh(n*log(x)) + axb*d*sqrt((a™2 + b~2)/a"2)*cosh(n*log
(x))*sinh((3*n - 1)x*log(e)) + (axbxd*sqrt((a”2 + b~2)/a"2)*cosh((3*n - 1)*1
og(e)) + axb*d*xsqrt((a™2 + b72)/a"2)*sinh((3*n - 1)*log(e)))*sinh(n*log(x))
)*dilog(-((a*sqrt((a”2 + b~2)/a"2) - b)*cosh(d*cosh(n*log(x)) + d*sinh(n*lo
g(x)) + c) + (axsqrt((a”2 + b72)/a"2) - b)*sinh(d*cosh(n*log(x)) + d*sinh(n
xlog(x)) + c) + a)/a + 1) + 3*(axb*xc”™2*sqrt((a”2 + b~2)/a"2)*cosh((3*n - 1)
xlog(e)) + axb*xc”™2*xsqrt((a”2 + b~2)/a"2)*sinh((3*n - 1)*log(e)))*log(2*axco
sh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + 2*a*sinh(d*cosh(n*log(x)) + d
*sinh(n*log(x)) + c) + 2%a*xsqrt((a”2 + b72)/a"2) + 2xb) - 3*(axbxc™2*sqrt((
a”2 + b72)/a"2)*cosh((3*n - 1)*xlog(e)) + a*bxc™2*sqrt((a”2 + b~2)/a"2)*sinh
((3*n - 1)*log(e)))*log(2*a*xcosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) +
2xa*xsinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) - 2%a*sqrt((a”2 + b~2)/a
72) + 2xb) - 3*(axb*xd”"2*sqrt((a”2 + b~2)/a"2)*cosh((3*n - 1)*log(e))*cosh(n
*log(x)) ™2 - a*b*c™2xsqrt((a”2 + b72)/a"2)*cosh((3*n - 1)*log(e)) + (axb*d”
2xsqrt((a”2 + b~™2)/a"2)*cosh((3*n - 1)*log(e)) + axb*d™2*sqrt((a”2 + b~2)/a
~2)*sinh((3*n - 1)*log(e)))*sinh(n*log(x))~2 + (a*xb*d~2*sqrt((a”2 + b~2)/a”
2) *cosh(n*log(x)) "2 - axb*c™2*sqrt((a”2 + b~2)/a"2))*sinh((3*n - 1)x*log(e))
+ 2% (axb*xd~2*sqrt((a”2 + b~2)/a"2)*cosh((3*n - 1)*log(e))*cosh(nxlog(x)) +
axb*xd"2*xsqrt((a”2 + b~2)/a"2)*cosh(n*log(x))*sinh((3*n - 1)*log(e)))*sinh(
nxlog(x)))*log(-((a*sqrt((a”2 + b~2)/a"2) + b)*cosh(d*cosh(n*log(x)) + dx*si
nh(n*log(x)) + c) + (axsqrt((a”2 + b72)/a"2) + b)*sinh(d*cosh(n*log(x)) + d
xsinh(nxlog(x)) + c) - a)/a) + 3*(a*bxd~2*sqrt((a”2 + b~2)/a"2)*cosh((3*n -
1)*log(e))*cosh(n*log(x))~2 - axbxc ™ 2*sqrt((a”2 + b~2)/a"2)*cosh((3*n - 1)
xlog(e)) + (axb*d™2xsqrt((a”2 + b~2)/a"2)*cosh((3*n - 1)*log(e)) + axbxd~ 2%
sqrt((a”2 + b72)/a"2)*sinh((3*n - 1)*log(e)))*sinh(n*log(x))~2 + (axb*xd~2x*s
grt((a”™2 + b~2)/a"2)*cosh(n*log(x))~2 - axb*c™2xsqrt((a”2 + b~2)/a"2))*sinh
((3*n - 1)*log(e)) + 2x(axb*xd~2*sqrt((a”2 + b~2)/a"2)*cosh((3*n - 1)*log(e)
)*cosh(n*log(x)) + axbxd™2*sqrt((a”2 + b~2)/a"2)*cosh(n*log(x))*sinh((3*n -
1)*1log(e)))*sinh(n*log(x)))*log(((a*xsqrt((a”2 + b72)/a"2) - b)*cosh(d*cosh
(n*log(x)) + d*sinh(n*log(x)) + c) + (axsqrt((a”2 + b~2)/a”2) - b)*sinh(d*c
osh(n*log(x)) + dxsinh(n*log(x)) + c) + a)/a) + 6x(a*xbxsqrt((a™2 + b~2)/a"2
)*cosh((3*n - 1)xlog(e)) + axb*xsqrt((a”2 + b~2)/a"2)*sinh((3*n - 1)*log(e))
)*polylog(3, ((axsqrt((a”2 + b~2)/a"2) + b)*cosh(d*cosh(n*log(x)) + d*sinh(
n*xlog(x)) + c) + (axsqrt((a™2 + b72)/a"2) + b)*sinh(d*cosh(n*log(x)) + d*si
nh(n*xlog(x)) + c))/a) - 6*%(axb*sqrt((a”2 + b~2)/a"2)*cosh((3*n - 1)*log(e))
+ axb*xsqrt((a”2 + b72)/a"2)*sinh((3*n - 1)*log(e)))*polylog(3, -((a*sqrt((
a”2 + b72)/a"2) - b)x*cosh(d*xcosh(n*log(x)) + d*sinh(n*log(x)) + c) + (a*xsqr
t((a”2 + b"2)/a"2) - b)*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c))/a) +
3x((a”2 + b72)*d"3*cosh((3*n - 1)*log(e))*cosh(n*log(x))~2 + (a”2 + b~2)*d
~3*cosh(n*log(x)) "2*sinh((3*n - 1)*log(e)))*sinh(n*log(x)))/((a~3 + axb~2)x
d~3*n)
giac [F] time = 0.00, size = 0, normalized size = 0.00
(ex)3 n-1
besch (dx™ +¢) +a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)~(-1+3%n)/(atb*csch(c+d*x™n)),x, algorithm="giac")
[Out] integrate((exx)~(3*n - 1)/(b*csch(d*x™n + c) + a), x)

maple [F] time = 1.21, size = 0, normalized size = 0.00

f dx
a+bcsch(c+dx™)
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Verification of antiderivative is not currently implemented for this CAS.

[In] int((ex*x)~(3*n-1)/(a+b*csch(c+d*x"n)),x)
[Out] int((e*x)~(3*n-1)/(atb*xcsch(c+d*x"n)),x)

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

dx +
a2exeax"+2¢) 4 2 ghexeldx"+c) — g2ex 3an

- - f e(dx”+3 n log(x)+c) 311,31
—20e

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)~(-1+3#n)/(a+b*csch(c+d*x"n)),x, algorithm="maxima")

[Out] -2xbxe”(3*n)*integrate(e”(d*x"n + 3*nxlog(x) + c)/(a"2xexx*e” (2*d*x™n + 2%*c
) + 2%axbkxexx*e” (d*x"n + c) - a"2%exx), x) + 1/3*%xe”(3*%n - 1)*x”(3*n)/(a*n)

mupad [F] time = 0.00, size = -1, normalized size = -0.00

f (e X)3 n-1 N

b
sinh(c+d x*)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((exx)~(3%*n - 1)/(a + b/sinh(c + d*x"n)),x)
[Out] int((e*x)~(3*n - 1)/(a + b/sinh(c + d*x"n)), x)

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

f (ex)?ﬂ’l—l d
x
a+ bcsch(c + dx")
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**(-1+3%n)/(atb*csch(c+d*x**n)) ,x)

[Out] Integral((exx)**(3*n - 1)/(a + bxcsch(c + d*x**n)), x)
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)—1+n

dx

381 [—2

(a+besch(c+dx™))?

Optimal. Leaf size=149

2b (zaz + bZ) x"(ex)" tanh ™! [u—b tanh(%(c_,_dxn))]

VaZ+b2 ~ b2x 7" (ex)" coth (c + dx™) .\ (ex)"
a’den (a2 + b2)3/2 aden (a2 + b2) (a + besch (c + dx)) - aen

[Out] (e*x)"n/a"2/e/n+2*xb*(2*%a~2+b"2) *(e*xx) “n*arctanh ((a-b*tanh(1/2%c+1/2*d*x"n))
/(@ 2+b"2)"(1/2))/a~2/(a~2+b"2)~(3/2)/d/e/n/ (x"n)-b~2* (exx) “n*coth (c+d*x"n)
/a/(a"2+b"2)/d/e/n/(x"n)/(a+bxcsch(c+d*x"n))

Rubi [A] time = 0.29, antiderivative size = 149, normalized size of antiderivative
= 1.00, number of steps used = 8, number of rules used = 8, integrand size = 22,

number of rules _ ) 5 4, Rules used = {5441, 5437, 3785, 3919, 3831, 2660, 618, 204}

integrand size

2b (Zaz + bz) X (ex)" tanh”! [ll—h tanh(%(wdx"))]

Mila __ Paex)coth(c+dy) (e
a’den (a2 + b2)3/2 aden (a2 + bz) (a + besch (c + dx)) — a2en

Antiderivative was successfully verified.
[In] Int[(exx)" (-1 + n)/(a + b*Cschlc + d*x"n])"2,x]

[Out] (e*xx)"n/(a"2%exn) + (2*%bx(2*a”2 + b~2)*(e*xx) n*ArcTanh[(a - b*Tanh[(c + dx*x
“n)/21)/Sqrt[a”2 + b~2]1)/(a"2*(a”2 + b~2)~(3/2)*d*e*n*x"n) - (b~2*(e*x) nx*
Cothlc + d*x"n])/(a*x(a”2 + b~2)*d*exn*x"n*(a + b*Csch[c + d*x"n]))

Rule 204

Int[((a_) + (b_.)*(x_)"2)"(-1), x_Symbol] :> -Simp[ArcTan[(Rt[-b, 2]*x)/Rt[
-a, 2]]1/@Rt[-a, 2]*Rt[-b, 2]), x] /; FreeQ[{a, b}, x] && PosQla/b] && (LtQ[
a, 0] |l LtQ[b, 0])

Rule 618

Int[((a_.) + (b_)*(x_) + (c_.)*(x_)"2)"(-1), x_Symbol] :> Dist[-2, Subst[I
nt[1/Simp[b~2 - 4*a*c - x72, x], x], x, b + 2%c*x], x] /; FreeQ[{a, b, c},
x] && NeQ[b~2 - 4x*axc, 0]

Rule 2660

Int[((a_) + (b_.)*sin[(c_.) + (d_.)*(x_)]1)~(-1), x_Symbol] :> With[{e = Fre
eFactors[Tan[(c + d*x)/2], x]1}, Dist[(2%e)/d, Subst[Int[1/(a + 2%bxexx + a*
e"2*%x72), x], x, Tan[(c + d*x)/2]1/el, x]1]1 /; FreeQ[{a, b, c, d}, x] && NeQ[
a"2 - b2, 0]

Rule 3785

Int[(cscl(c_.) + (d_D)*(x_)I*(b_.) + (a_))"(n_), x_Symbol] :> Simp[(b~2*Cot
[c + d*x]*x(a + b*Csc[c + d*x])"(n + 1))/(axd*(n + 1)*(a"2 - b~2)), x] + Dis
t[1/(ax(n + 1)*(a"2 - b~2)), Int[(a + b*Csclc + d*x])~(n + 1)*Simp[(a”2 - b
“2)*(n + 1) - axbx(n + 1)*Csclc + d*x] + b™2+%(n + 2)*Cscl[c + d*x]~2, x], x]
, x] /; FreeQ[{a, b, c, d}, x] && NeQ[a"2 - b~2, 0] && LtQ[n, -1] && Intege
rQ[2*n]

Rule 3831
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Intlcscl(e_.) + (f_.)*(x_)]/(cscl(e_.) + (£_)*(x )I*(b_.) + (a_)), x_Symbo
1] :> Dist[1/b, Int[1/(1 + (a*Sinl[e + f*x])/b), x], x] /; FreeQ[{a, b, e, f
}, x] && NeQ[a"2 - b~2, 0]

Rule 3919

Int[(cscl(e_.) + (£_)*(x_)1*(d_.) + (c_))/(cscl(e_.) + (f_)*(x_)]1*(b_.) +
(a_)), x_Symbol] :> Simp[(c*x)/a, x] - Dist[(b*c - axd)/a, Int[Cscle + f*x

1/(a + bxCscle + f*x]), x], x] /; FreeQ[{a, b, c, d, e, f}, x] && NeQ[b*c -
axd, 0]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*(x_ )" (0 )1*(_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + bxCschlc + d*x])
“p, x], x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
+ 1)/nl, 0] && IntegerQ[p]

Rule 5441

Int[((a_.) + Cschl[(c_.) + (d_)*(x_)" (@ )I*(_.))"(p_.)*((e)*(x_))"(m_.),
x_Symbol] :> Dist[(e~IntPart[m]*(e*x) FracPart[m])/x FracPart[m], Int[x"m*(
a + b*Csch[c + d*x"n])"p, x], x] /; FreeQ[{a, b, ¢, d, e, m, n, p}, x]

Rubi steps
n " x—1+n
f (ex) 1+ = (e | (a+besch(cHdx))?
(a + besch (c + dx”))2 e
_ 1
~ (X n(ex)n) Subst (f m dx, x, x”)
Bl en
—-n n —a2—b?+abesch(c+dx)
3 b2x7"(ex)" coth (c + dx™) (™" (ex)") Subst (f a+besch(c+dx)
a (a2 + bz) den (a + besch (c + dx™)) a (az + bz) en
(a2 2 _ 12)) 41
_ (ex)" b2x7"(ex)" coth (c + dx™) (l (—za b+ib (—a b )) X

T aen g (a2 + bz) den (a + besch (¢ + dx™))

(e b?x"(ex)" coth (c + dx")

a2 (a

(i (—iazb +ib (—a2 -~ bz)) x (e

~a?en q(a? + b2)den (a + besch (c + dxm)

_ (ex)" b2x7"(ex)" coth (c + dx™)

a%b (a

(2 (~ia?b + ib (—a® - b)) x™(,

T @en g (a2 + bz) den (a + besch (¢ + dx™))

(4 (<ia®b + ib (—a? - b)) x™(

(e b2x7"(ex)" coth (c + dx™)

T aen g (a2 + bz) den (a + besch (¢ + dx™))

2b (2{,12 + bz) X (ex)" tanh‘l (b(g—tanh(%(c_,_dxn)))J

Va2+b2

_ (ex)"

b2 x 7" (ex)" ¢

a%en 72 (a2 n b2)3/2 den a (az + bz) den (a
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Mathematica [A] time = 0.59, size = 167, normalized size = 1.12

a—b tanh(%(c+dx”))

V—-a2-p2

x7"(ex)" [(a + besch (¢ + dx™)) (— ((—az —~ b2)3/2 (c+ dx”)) -2b (2a2 + bz) tan™! [

Jov

32
a%den (—az - bz) / (a + besch (¢ + dx™))

Antiderivative was successfully verified.

[In] Integrate[(e*xx)~(-1 + n)/(a + b*Cschl[c + d*x"n])~2,x]

[Out] -(((e*x) nx(-(a*b™2*Sqrt[-a~2 - b 2]*Coth[c + d*x"n]) + (-((-a"2 - b~2)~(3/
2)*(c + d*x"n)) - 2%b*x(2*a”2 + b~2)*ArcTan[(a - b*Tanh[(c + d*x"n)/2])/Sqrt

[-a”2 - b"2]])*(a + b*Cschlc + d*x"n])))/(a"2*(-a"2 - b72) 7 (3/2)*d*exn*x"n*

(a + b*Csch[c + d*x"n])))

fricas [B] time = 0.46, size = 1729, normalized size = 11.60

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+n)/(atb*csch(c+d*x™n))~2,x, algorithm="fricas")

[Out] -((a”5 + 2%a”3%b~2 + axb~4)*d*cosh((n - 1)*log(e))*cosh(n*log(x)) - ((a”5 +
2%a”3*%b"2 + axb”4)*d*cosh((n - 1)*log(e))*cosh(n*log(x)) + (a”5 + 2*xa~3*b~
2 + a*b”4)*d*cosh(n*log(x))*sinh((n - 1)*log(e)) + ((a”5 + 2*xa”3*b~2 + a*b”
4)*xd*cosh((n - 1)*log(e)) + (a5 + 2*%a~3*b"2 + axb”4)*d*sinh((n - 1)*log(e)
))*sinh(n*log(x)))*cosh(d*cosh(n*log(x)) + dxsinh(n*log(x)) + c)~2 - ((a”5
+ 2%a”3%b”2 + axb”4)*d*cosh((n - 1)*log(e))*cosh(n*log(x)) + (a”b + 2*a~3*b
72 + axb”4)*d*cosh(n*log(x))*sinh((n - 1)*log(e)) + ((a”5 + 2*a~3*b~2 + axb
~4)xd*cosh((n - 1)*log(e)) + (a”5 + 2%a”3*%b~2 + a*xb™4)*d*sinh((n - 1)*log(e
)))*sinh(n*log(x)))*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)~2 - 2*((a
“4xb + 2*%a~2%b”"3 + b~5)xd*cosh((n - 1)*log(e))*cosh(nxlog(x)) + (a”2*b~3 +
b~5)*cosh((n - 1)*log(e)) + (a”2*%b”"3 + b~5 + (a”4*b + 2%a”2*b~3 + b~5)*d*co
sh(n*log(x)))*sinh((n - 1)*log(e)) + ((a"4*b + 2*%a~2%b~3 + b~5)*d*cosh((n -
1)xlog(e)) + (a~4*b + 2%a~2*%b~3 + b~5)*d*sinh((n - 1)*log(e)))*sinh(n*log(
x)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + 2%(a”3*b~2 + a*xb”4)*co
sh((n - 1)xlog(e)) - (((2*%a"3%b + a*b~3)*sqrt(a”2 + b~2)*cosh((n - 1)*log(e
)) + (2%a”3%b + axb~3)*sqrt(a”2 + b"2)*sinh((n - 1)*log(e)))*cosh(d*cosh(n*
log(x)) + d*xsinh(n*log(x)) + c)”2 + ((2%¥a”"3*b + a*b”3)*sqrt(a”2 + b~2)*cosh
((n - D*log(e)) + (2%¥a"3*b + a*xb~3)*sqrt(a”2 + b 2)*sinh((n - 1)*log(e)))*
sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)~2 - (2*a”3%b + a*b”~3)*sqrt(a”
2 + b™2)*cosh((n - 1)*log(e)) - (2*a~3*b + a*xb~3)*sqrt(a”2 + b~2)*sinh((n -
Dxlog(e)) + 2+x((2%¥a"2%b"2 + b~4)*sqrt(a”™2 + b~ 2)*cosh((n - 1)xlog(e)) + (
2%a”2*%b"2 + b~4)*sqrt(a”2 + b~2)*sinh((n - 1)*log(e)))*cosh(d*cosh(n*log(x)
) + dxsinh(n*log(x)) + c) + 2%((2%a”2*%b~2 + b~4)*sqrt(a™2 + b~2)*cosh((n -
D*log(e)) + (2%a”2%xb~2 + b~™4)*sqrt(a”™2 + b"2)*sinh((n - 1)*log(e)) + ((2*a
~3%b + a*b”3)xsqrt(a”2 + b~2)*cosh((n - 1)*log(e)) + (2*%a~3%b + a*b”~3)*sqrt
(2”2 + b™2)*sinh((n - 1)*log(e)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x))
+ c))*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c))*log((a*xb + (2”2 + b72
+ sqrt(a”2 + b~2)*b)*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) - (b72 +
sqrt(a”2 + b~2)#*Db)*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + sqrt(a”
2 + b™2)*a)/(axsinh(d*cosh(n*log(x)) + dxsinh(n*log(x)) + c) + b)) - 2x((a”
4xb + 2%a”2%b~3 + b~5)*d*cosh((n - 1)*log(e))*cosh(n*log(x)) + ((a”5 + 2*a”
3*b~2 + a*b”4)*d*cosh((n - 1)*log(e))*cosh(n*log(x)) + (a”5 + 2*a”3*xb"2 + a
*b~4)*d*cosh(n*log(x))*sinh((n - 1)*log(e)) + ((a”5 + 2*%a”3%b”"2 + axb™4)*dx*
cosh((n - 1)*log(e)) + (2”5 + 2*a"3%b”"2 + axb”4)*d*sinh((n - 1)*log(e)))*si
nh(n*log(x)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + (a”2*%b"3 + b~
5)*cosh((n - 1)*log(e)) + (a”2*b~3 + b~5 + (a”4*b + 2xa”2*b~3 + b~5)*d*cosh
(n*xlog(x)))*sinh((n - 1)*log(e)) + ((a~4*b + 2%a~2*%b~3 + b~5)*d*cosh((n - 1
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)*log(e)) + (a”4xb + 2%a”2xb~3 + b~5)*d*sinh((n - 1)*log(e)))*sinh(n*log(x)
))*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + (2%a”3*b"2 + 2*a*xb™4 + (
a”b + 2%xa”3%b~2 + axb”4)*d*cosh(n*log(x)))*sinh((n - 1)*log(e)) + ((a”5 + 2
*a”~3%b~2 + a*b”4)*d*cosh((n - 1)*log(e)) + (a5 + 2*%a”3%b"2 + axb”4)*d*sinh
((n - 1)*log(e)))*sinh(n*log(x)))/((a”7 + 2*xa~bxb~2 + a~3*b~4)*d*n*cosh(d*c
osh(n*log(x)) + d*sinh(n*log(x)) + c)”2 + (a7 + 2xa”5xb~2 + a~3*b~4)*d*n*s
inh(d*cosh(n*log(x)) + dxsinh(nxlog(x)) + c)~2 + 2*x(a”6*b + 2%xa~4*b~3 + a~2
*b~5) *d*n*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) - (a7 + 2%a”5*b"2
+ a”3*%b~4)*d*n + 2x((a”7 + 2*a”b*b~2 + a~3*b~4)*d*n*cosh(dxcosh(n*xlog(x)) +
d*sinh(n*log(x)) + c) + (a”6%b + 2%¥a”4*b~3 + a~2xb~5)*d*n)*sinh(d*cosh(n*1
og(x)) + dxsinh(n*log(x)) + c))

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

(ex)l’l—].
f 5 dx
(b csch (dx™ + ¢) + a)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)~(-1+n)/(atb*csch(c+d*x™n))~2,x, algorithm="giac")
[Out] integrate((exx)~(n - 1)/(b*csch(d*x™n + c) + a)~2, x)

maple [C] time = 0.88, size = 490, normalized size = 3.29

(—1+n)(—i7‘( csgn(ie)csgn(ix)csgn(iex)+im csgn(ie)csgn(iex)2+in csgr\(ix)csgn(iex)z—incsgn(iex)3 +21In(x)+2 ln(e)) (*1‘*”)(*[” csgn(ie)csgn(ix)csgn(iex)+im cs

xe 2 2b2e

azn gz (g

Verification of antiderivative is not currently implemented for this CAS.

[In] int((ex*x)~(-1+n)/(a+b*csch(c+d*x"n))~2,x)

[Out] 1/a"2/n*x*exp(1/2*(-1+n)*(-I*xPi*csgn(Ix*e)*csgn(I*x)*csgn(I*e*x)+I*xPi*csgn(I
xe) xcsgn(Ixe*x) "2+I*Pi*csgn (I*x)*csgn(I*e*xx) "2-I*Pikcsgn(I*xexx) ~3+2x1n(x)+2
x1n(e)))-2xb~2xexp(1/2* (-1+n) * (-I*xPi*csgn(Ixe) *csgn(I*x) *csgn(I*e*xx)+IxPixc
sgn(Ixe)*csgn(I*exx) " 2+I*Pixcsgn(I*x)*csgn(I*e*xx) 2-I*Pi*csgn(I*e*x) 3+2%1n
(x)+2*1n(e)) ) *x* (-b*exp (c+d*x"n)+a)/a~2/(a~2+b"2) /d/n/ (x"n) / (2*b*exp (c+d*x"~
n)+exp (2xc+2*xd*x"n)*a-a)-2*b/a"~2*x (2*xa~2+b~2) / (a~2+b~2) /n*exp (-1/2*xI*Pi*n*cs
gn(Ixe)*csgn(I*x)*csgn(I*ex*xx))*exp(1l/2+xI*Pi*nxcsgn(Ixe)*csgn(Ixe*xx)~2)*exp(
1/2*I*Pi*n*csgn(I*x)*csgn(I*xexx) ~2)*exp(-1/2*I*Pikn*csgn(Ixe*x) ~3)*exp(1/2x%
I*Pi*csgn(I*e)*csgn(I*x)*csgn(I*xexx))*exp(-1/2xI*Pi*csgn(I*e)*csgn(I*e*xx) 2
) *exp (-1/2xI*Pi*csgn(I*x)*csgn(I*e*xx) ~2)*exp(1/2*I*Pixcsgn(I*xe*x) ~3)*e " n/ex*
exp(c)/d/ (-a~2xexp(2xc) -b~2*xexp(2*c)) ~(1/2) *arctan(1/2* (2xa*exp (2*c+d*x"n) +
2xexp(c)*b) / (—a~2*xexp (2xc) -b~2xexp(2xc))~(1/2))

maxima [F]  time = 0.00, size = 0, normalized size = 0.00
e(dx”+n log(x)) 2a

-2 (2 a%be"e + b3e”e"') f , , dx+—
(a5ee(2 ) + aBb2ee? C))xe(m )4+ 2 (a4beeC + a2b3eec)xe(dx ) — (a5e + a3bze)x

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+n)/(atb*csch(c+d*x™n))~2,x, algorithm="maxima"

[Out] -2x(2*a"2xb*e"n*e”c + b~3*%e"nxe”c)*integrate(e”(d*x"n + n*xlog(x))/((a"bxexe
“(2xc) + a"3xb"2*xexe” (2%c) ) *x*e” (2*%d*x"n) + 2*(a"4xbxexe”c + a~2xb"3*exe”c)
xx*ke” (d*x"n) - (a"b*e + a”3*b"2xe)*x), x) + (2%axb”2xe"n + (a”3xd*e"n + axb
“2%d*e"n)*x"n - (a"3xdxe"n*xe” (2*c) + axb"2xd*xe"nxe” (2*c))*e” (2*d*x"n + nxlo
g(x)) - 2x(b"3*xe"nxe"c + (a"2*bxd*e"n*e"c + b~ 3*d*e"n*e~c)*x"n)*e” (d*x"n))/
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(a~b*d*xe*n + a~3*b"2xd*exn - (a~bkxdxexnxe” (2%c) + a”~3xb " 2xdxexnxe” (2%c))*e”
(2%d*x"n) - 2*x(a”4x*bxd*exn*e”c + a~2*b”~3*d*xe*n*xe”c)*e”(d*x"n))

mupad [B] time = 19.09, size = 1449, normalized size = 9.72

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((exx)"(n - 1)/(a + b/sinh(c + d*x"n))"2,x)

[Out] ((2xatan(((a~5*(- a~10*d"2*n"2*x~ (2*n) - a~4*b~6*d"2*n"2*x~ (2*n) - 3*a~6*b"
4xd~2*n"2%x” (2*n) - 3*%a”8*b"2+xd"2*xn"2*xx~(2*n) )~ (1/2))/2 + (a~3*b”"2x (- a~10*
d"2*n"2*x” (2*n) - a~4*b"6*d"2*n"2*x” (2*n) - 3*a"6%xb"4*d"2*n"2*x” (2*n) - 3*a
“8*b72xd”"2*xn"2*%x " (2%n) ) ~(1/2)) /2) * (exp (d*x"n) *exp (c) * ((2* (e*x) " (1 - n)*(a~4
*b*xd*n*x"nk (b76*x" 2% (exx) ~(2%n - 2) + 4*a " 2%xb"4*xx"2x(exx) " (2%n - 2) + 4*a”4
*b72xx 2% (exx) " (2*xn - 2))7(1/2) + a”2xb"3*xd*n*x"n* (b~ 6*x" 2% (e*xx) ~(2*n - 2)
+ 4xa"2*xb"4*x" 2% (e*x) ~(2%n - 2) + 4xa"4xb"2*x"2*x(e*x) "~ (2*%n - 2))"(1/2)))/(a
“2xx*x(a”4 + a"2xb"2)*x(2*xa”2 + b”2)* (- a~10*d"2*n"2*x~ (2*n) - a"4*xb~6xd"2*n”
2%x”(2%n) - 3*a”"6xb"4*xd"2*n"2*x” (2*n) - 3*a"8*b"2xd"2*n"2*x” (2*n)) " (1/2) * (-
a~4*xd"2*n"2*xx” (2*xn)*(a”2 + b"2)"3)"(1/2)) + (2*x(b"3*x*(e*x)"(n - 1)*(- a~10
*d72*n"2*%x” (2%n) - a"4*xbT6+xd72*xn"2*x” (2%n) - 3*a"6%b"4*xd"2*n"2*xx~(2*%n) - 3%
a”~8*b"2*xd"2*xn"2*xx~ (2*n) ) ~(1/2) + 2*a"2xbkxx*x(e*x) " (n - 1)*(- a~10*d"2*n"2*x~
(2%n) - a~4*b~6*xd"2*n"2*xx~(2*n) - 3*a”6*xb"4*d"2*xn"2*xx"(2*n) - 3*a~8*b”"2*d"2
*n"2%x7(2*xn) ) " (1/2)))/(a”4*d*n*x"n*(a"4 + a"2*xb"2)*(a"2 + b~2)*(b™2*xx"2* (ex
x)7(2%n - 2)*(2%a"2 + b"2)"2)"(1/2)* (- a~10*d"2*n"2*x~ (2*n) - a”~4xb"6xd"2*n
~2%x7(2%n) - 3*%a"6xb"4xd"2*n"2*x” (2%n) - 3*a"8*b"2xd"2*n"2*x~ (2*n)) ~(1/2)))
- (2x(e*xx) " (1 - n)*(a”bxd*n*x " n*(b"6xx"2*(e*xx) " (2%n - 2) + 4*a~2*xb~4xx~2x*(
e*xx) " (2*%n - 2) + 4xa"4xb"2*x"2x(e*xx) " (2*%n - 2))7(1/2) + a"3*b"2*d*n*x " n*x (b~
6*%x72% (e*x) " (2*%n — 2) + 4*a”2%b"4*x"2*(e*xx) " (2*n — 2) + 4%a"4xb"2*x"2* (e*xx)
“(2%n - 2))7(1/2)))/(a"2*x*x(a"4 + a”"2xb"2)*(2*xa"2 + b"2)*(- a~10*d"2*n"2*x"~
(2*%n) - a~4*b~6xd"2*n"2*x”~(2*n) - 3*a”6*b"4*xd"2*xn"2*xx~(2*n) - 3*a”8*b"2*xd"2
*n"2%x~(2*%n) ) " (1/2) % (—a~4*d"2*n"2*x~ (2*n) *(a”2 + b~2)73)"(1/2)))) - 2*atan(
(xx(exx)"(n - D*(2%xa"2 + b~2)*(-a~4*d"2*n"2*xx~ (2*xn)*(a~2 + b~2)"3)"(1/2))/
(a™2*d*n*x"n* (a2 + b™2)*x(b™2*xx" 2% (e*xx) ~(2*n - 2)*(2*xa"2 + b~2)72)7(1/2))))
*(b76*x7 2% (e*xx) " (2*n — 2) + 4*a”2+b"4*xx"2*%(e*xx) ~(2*n - 2) + 4*a 4xbT2*xx" 2% (
exx)~(2%n - 2))7(1/2)) /(- a~10*%d"2*xn"2*x~ (2*n) - a~4*b~6xd"2*xn"2*x~ (2*n) -
3*a"6*%b"4*xd"2*n"2%x” (2*n) - 3%a”8*bT2xd"2*xn"2*x” (2*n) ) " (1/2) - ((2*bT2*x"2x%
(exx)~(n - 1))/(d*n*x"nx(a~3*x + a*b™2*x)) - (2*xb~3*x"2%exp(c + d*x"n)*(exx
)7 (n - 1))/(axd*n*x"n*(a"3*x + a*xb”2%x)))/(a*exp(2*c + 2xd*x"n) - a + 2*bx*e
xp(c + d*x"n)) + (xx(exx)"(n - 1))/(a"2*n)

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

f (ex)l’l—].
(a+bcsch(c+ dx”))2
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**(-1+n)/(a+b*csch(c+d*x**n))**2,x)

[Out] Integral((exx)**x(n - 1)/(a + b*csch(c + dxx**n))**2, x)
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)—1+2n

382 [

(a+besch(c+dx™))?

Optimal. Leaf size=681

dx

1y

o P qex+c o P qe8x+c B
2bx~“"(ex)"Li, (—b_m) 2bx~“"(ex)“"Li, (—m)+b2x—zn(€x)2n log (asinh (c + dx") + b) 2bx7"

+
a2d2enVa? + b? a2d2enVa? + b? ad?en (a2 + bz)

[Out] 1/2%(e*x)~(2*n)/a"2/e/n+b~2*(e*xx)~ (2#n)*1n(b+a*sinh(c+d*x"n))/a~2/(a"2+b"2)
/d~2/e/n/ (x”~ (2*n) ) +b~3* (e*xx) ~ (2*n) *1n (1+a*xexp (c+d*x"n) / (b-(a~2+b"2)~(1/2)))
/a~2/(a"2+b"2)"(3/2)/d/e/n/ (x"n)-b"3*(e*x) ~ (2*n) *1n(1+a*exp(c+d*x"n)/ (b+(a”
2+b~2)~(1/2)))/a~2/(a"2+b"2) " (3/2)/d/e/n/(x"n)+b~3* (exx) ~ (2*n) *polylog(2,-a
xexp (c+d*x"n) /(b-(a~2+b~2)~(1/2)))/a~2/(a"2+b"2)~(3/2)/d"2/e/n/ (x~ (2*n) ) -b~
3% (e*xx) ~(2*n) *polylog(2,-a*xexp(c+td*x"n)/(b+(a”2+b~2)~(1/2)))/a~2/(a"2+b"2)"
(3/2)/d"2/e/n/(x~(2%n) ) -b~2* (exx) ~ (2#*n) *cosh(c+d*x"n) /a/(a"2+b"2) /d/e/n/ (x~
n)/ (b+a*sinh (c+d*x"n) ) -2*b* (e*xx) ~ (2*n) *1n(1+a*exp (c+d*x"n) / (b-(a"2+b~2) " (1/
2)))/a~2/d/e/n/(x"n)/(a~2+b"2) ~(1/2) +2*%b* (e*x) ~ (2#n) *1n(1+a*exp (c+d*x"n) /(b
+(a”2+b~2)"(1/2)))/a~2/d/e/n/(x"n) /(a~2+b~2) ~(1/2) -2*b* (e*x) ~ (2*n) *polylog(
2,-axexp(c+d*x"n)/(b-(a~2+b~2)~(1/2)))/a~2/d"2/e/n/(x~(2*n)) /(a~2+b~2)~(1/2
) +2xbx* (e*xx) ~ (2*n) *polylog(2,-a*exp(c+d*x"n)/(b+(a~2+b"2)~(1/2)))/a~2/d"2/e/
n/(x~(2xn))/(a"2+b"2)"(1/2)

Rubi [A] time = 1.15, antiderivative size = 681, normalized size of antiderivative
= 1.00, number of steps used = 23, number of rules used = 11, integrand size = 24,
number of rules _ ) 458, Rules used = {5441, 5437, 4191, 3324, 3322, 2264, 2190, 2279, 2391,

integrand size

2668, 31}
c+dx" c+dx
—21( py)2 __ 3.2=211( )2 __% —21(py)2 __%
_be "(ex)“"PolyLog (2, - m)+b x~“""(ex)“"PolyLog (2, - W)+2bx "(ex)“"PolyLog (2, T
a?d%enVa? + b2 a2d2en (a2 + b2)3/ 2 a2d%enVa? + b2

Antiderivative was successfully verified.
[In] Int[(e*xx)~(-1 + 2#n)/(a + b*Cschlc + d*x"n])~2,x]

[Out] (exx)~(2xn)/(2%a"2xe*n) + (b~ 3*(e*x)”(2*n)*Log[l + (a*E~(c + d*x"n))/(b - S
grt[a™2 + b72])])/(a"2*(a"2 + b~2)~(3/2)*d*exn*x"n) - (2%b*(e*xx)”(2xn)*Log[
1 + (a*xE~(c + d*x"n))/(b - Sqrt[a”2 + b~2])])/(a"2+Sqrt[a”2 + b~2]*d*e*n*x"
n) - (b"3*(exx)”~(2*n)*Log[1l + (a*E~(c + d*x™n))/(b + Sqrt[a”™2 + b~2])])/(a”
2x(a”2 + b72)7(3/2) *d*e*n*x"n) + (2*b*x(exx)”(2*n)*Log[l + (a*xE~(c + d*x"n))
/(b + Sqrt[a~2 + b~2])])/(a"2%Sqrt[a~2 + b~2]*d*e*n*x"n) + (b"2x(e*x)~(2+%n)
xLog[b + a*xSinh[c + d*x"n]])/(a"2x(a”2 + b~2)*d"2*e*xn*x~(2*n)) + (b~ 3*(e*x)
~(2*n)*PolyLog[2, -((a*xE~(c + d*x"n))/(b - Sqrt[a”2 + b~2]))])/(a"2x(a"2 +
b~2) 7 (3/2) *d"2%exn*x~(2*n)) - (2%b*(e*xx)~(2*n)*PolyLogl[2, -((a*E"(c + d*x"n
))/(b - Sgrtl[a™2 + b"2]))])/(a"2*Sqrt[a~2 + b~2]*d"2*e*n*x~(2*n)) - (b~3*(e
*x) " (2*n) *PolyLog[2, -((a*E~(c + d*x"n))/(b + Sqrt[a”2 + b~2]))])/(a"2x(a"2
+ b72) 7 (3/2) *d"2%e*xn*x” (2*n)) + (2xb*(e*x)”(2*n)*PolyLog[2, -((a*xE~(c + d*
x"n))/(b + Sqgrt[a™2 + b~2]))])/(a"2+Sqrt[a”2 + b~2]*d"2*e*n*x”~(2*n)) - (b2
*(exx) ~(2#n)*Cosh[c + d*x"n])/(a*x(a”2 + b~2)*d*exn*x"n*(b + a*Sinh[c + d*x~

nl))
Rule 31

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

Rule 2190

Int [(CCF_)~((g_d*((e_.) + (£_)*(x))))"(n_)*((c_.) + (d_)*(x_))"(m_.))/
(@) + (b_I*((F_)~((g_.)x((e_.) + (£_.)*(x_))))"(n_.)), x_Symbol] :> Simp
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[((c + d*x) mxLogl[l + (bx(F~(g*(e + £*x)))"n)/al)/(b*f*g*nxLog[F]), x] - Di
st [(d*m) / (b*f*xgxn*xLog[F]), Int[(c + d*x)"(m - 1)*Log[l + (b*x(F~(gx(e + fxx)
))"n)/al, x], x] /; FreeQ[{F, a, b, ¢, 4, e, £, g, n}, x] && IGtQ[m, 0]

Rule 2264

Int[((F)~(u)*((f_.) + (g_)*(x_))"(m_.))/((a_.) + (b_.)*x(F_)"(u_) + (c_.)
*(F_)~(v_)), x_Symbol] :> With[{q = Rt[b~2 - 4x*axc, 2]}, Dist[(2*c)/q, Int[
((f + g*x) " mkF~u)/(b - q + 2*cxF~u), x], x] - Dist[(2xc)/q, Int[((f + gxx)"

m¥F~u) /(b + q + 2*cxF~u), x], x]] /; FreeQ[{F, a, b, ¢, £, g}, x] & EqQl[v,
2*%u] && LinearQ[u, x] && NeQ[b~2 - 4xaxc, 0] && IGtQ[m, O]

Rule 2279

Int[Logl(a_) + (b_.)*((F_)~((e_.)*((c_.) + (d_.)*(x_))))"(n_.)], x_Symbol]
:> Dist[1/(d*e*n*Log[F]), Subst[Int[Logla + b*x]/x, x], x, (F~(ex(c + d*x))
)°nl, x] /; FreeQ[{F, a, b, c, d, e, n}, x] & GtQ[a, 0]

Rule 2391

Int[Log[(c_.)*x((d ) + (e_.)*x(x_ )" (n_.))]1/(x_), x_Symbol] :> -Simp[PolyLogl[2
, —(cxexx™n)]/n, x] /; FreeQl[{c, d, e, n}, x] && EqQ[c*d, 1]

Rule 2668

Int[cos[(e_.) + (£_)*(x )] (p_.)*x((a_) + (b_.)*sin[(e_.) + (f_)*(x_)1)"(m
_.), x_Symbol] :> Dist[1/(b"p*f), Subst[Int[(a + x)"m*x(b"2 - x72)"((p - 1)/
2), x], x, bxSinle + f*x]], x] /; FreeQ[{a, b, e, f, m}, x] &% IntegerQ[(p

- 1)/2] && NeQ[a"2 - b~2, 0]

Rule 3322

Int[((c_.) + (d_)*x D))" (m_.)/((a_) + (b_.)*sin[(e_.) + (Complex[0, fz ])*
(f_)*(x)]1), x_Symbol] :> Dist[2, Int[((c + d*x) m*E~(-(I*xe) + f*xfz*x))/(-
(I*b) + 2*%a*xE~(-(I*xe) + fxfz*x) + I*b*E~(2x(-(I*e) + fxfzxx))), x], x] /; F
reeQ[{a, b, ¢, d, e, f, fz}, x] && NeQ[a"2 - "2, 0] && IGtQ[m, O]

Rule 3324

Int[((c_.) + (@_)D)*(x_))"(m_.)/((a_) + (b_.)*sin[(e_.) + (f_.)*(x_)1)"2, x_
Symbol] :> Simp[(b*(c + d*x) m*Cos[e + f*x])/(f*x(a”2 - b"2)*(a + b*Sin[e +

fxx])), x] + (Distl[a/(a”2 - b~2), Int[(c + d*x)"m/(a + b*Sin[e + f*x]), x],
x] - Dist[(b*xd*m)/(f*x(a”2 - b72)), Int[((c + d*x)"(m - 1)*Cos[e + fx*xx])/(a
+ b*Sin[e + f*x]), x], x]) /; FreeQ[{a, b, c, d, e, f}, x] && NeQ[a"2 - b~
2, 0] && IGtQ[m, O]

Rule 4191

Int[(cscl(e_.) + (£_)*(x_)I*(_.) + (a_))"(a_.)*((c_.) + (d_)*(x_))"(m_.)
, x_Symbol] :> Int[ExpandIntegrand[(c + d*x)™m, 1/(Sin[e + f*x]"n/(b + a*Si
nle + f*x])"n), x], x] /; FreeQ[{a, b, ¢, d, e, £}, x] && ILtQ[n, 0] && IGt
Q[m, 0]

Rule 5437

Int[((a_.) + Cschl(c_.) + (d_)*(x_ )" (0 )I*(_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cschlc + d*x])
“p, x], x, x"nl, x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IGtQ[Simplify[(m
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+ 1)/n], 0] && IntegerQ[p]

Rule 5441

Int[((a_.) + Cschl(c_.) + (d_)*x )" (@ )I*(b_.))"(p_)*((e )*(x_))"(m_.),
x_Symbol] :> Dist[(e~IntPart[m]*(e*x) FracPart[m])/x FracPart[m], Int[x"m*(
a + b*Cschl[c + d*x"n])"p, x], x] /; FreeQ[{a, b, ¢, d, e, m, n, p}, x]

Rubi steps
~142n
f (ex)‘1+2” (x—2” (ex)zn) f (a+bc:ch(c+dx”))2 dx
X =
(a + besch (c + dx”))2 e
-2 2 x
(x "(ex) n) Subst (f (a+besch(c+dx))? dx, x, xﬂ)
- en
—2n 2n X b2x 2bx "
B (x (ex) )SubSt (f (a_2 F Rrasinhcrd0R 2 sinh(c+dx))) dx, x, X )
Bl en
(ex)2! (be‘zn(ex)zn) Subst ( f m dx, x, x”) (bzx‘zn(ex)zn) Sub:
T 2a%n a2en "
-2 2
 (ex)*” b2x"(ex)?" cosh (c + dx™) (4bx "(ex) n) Subst( —a+2]
2a%en (a2 + bz) den (b + asinh (c + dx")) a%en
3,2 2
_ (ex)* b2x"(ex)?" cosh (c + dx") (Zb X~ (ex) n) Subst (f “at
2a%en g (a2 + b2) den (b + asinh (c + dx")) a? (a? + b
n o qectax" n o ( qectax" )
B (ex)2n 2bx"(ex)7" log (1 + b_m) 2bx"(ex)" log (1 + VTR . %

= - +
2
2a%en a2Va2 + b2 den a2V a? + b? den

c+dx? c+dx?
3,— 2 _ae - 2 ae
_ (e D0 og 1+ =) | 2bxT(ex)y T log 1+ =)
2a%en 22 (az n 52)3/ 2 den a’Va? + b? den
c+dx? c+dx'?
3. — 2 ae _ 2 ae
_ (ex)?" . b>x7"(ex)”" log (1 + b_m) ) 2bx"(ex)”" log (1 + b_m) )
2a%en 72 (a2 + b2)3/ 2 den a?2Va? + b2 den
c+dx? c+dx?
3 2 ae _ 2 ae
_ (ex)2" . b>x"(ex)”" log (1 + —b—\/m) ) 2bx7"(ex)”" log (1 + b—\/m) )
2a%en 2 ( 22+ b2)3/ 2 den a2V a2 + b? den

Mathematica [C] time = 33.99, size = 3259, normalized size = 4.79

Result too large to show

Warning: Unable to verify antiderivative.

[In] Integrate[(exx)~ (-1 + 2*n)/(a + b*Cschl[c + d*x"n])~2,x]

[Out] (b"2*x" (1 - n)*(exx)”" (-1 + 2*n)*Csch[c/2]*Csch[c + d*x"n] 2*Sech[c/2]*(b*Co
sh[c] + a*Sinh[d*x"n])*(b + a*Sinh[c + d*x"n]))/(2*a"2%x(a"2 + b~ 2)*d*n*(a +
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b*Cschlc + d*x"n])~2) + (b™2*x"(1 - n)*(e*x)~ (-1 + 2xn)*Coth[c]*Csch[c + d
*x"n] "2x(b + a*Sinh[c + d*x"n])"2)/(a"2%(a"2 + b~2)*d*n*(a + b*Cschl[c + dxx
“n])72) - (2%b73*x7(1 - 2*n)*(e*xx)" (-1 + 2#n)*ArcTan[(a - b*Tanh[(c + d*x"n
)/2])/Sqrt[-a”2 - b~2]]1*Coth[c]*Csch[c + d*x"n] 2x(b + a*Sinh[c + d*x"n])~2
)/ (a"2xSqrt[-a”2 - b72]*(a”2 + b~2)*d"2*n*(a + b*Csch[c + d*x"n])~2) - (2*b
*x~(1 - 2#n)*(e*x) (-1 + 2*n)*Cschlc + d*x"n] 2*x(((-I)*PixArcTanh[(-a + bxT
anh[(c + d*x™n)/2])/Sqrt[a~2 + b"2]]1)/Sqrt[a”2 + b~2] - (2x((-I)*c + Pi/2 -

Ixd*x"n)*ArcTanh[(((-I)*a + b)*Cot[((-I)*c + Pi/2 - Ixd*x"n)/2])/Sqrt[-a"2

- b2]] - 2%((-I)*c + ArcCos[((-I)*b)/al)*ArcTanh[(((-I)*a - b)*Tan[((-I)*
c + Pi/2 - Ixd*x"n)/2])/Sqrt[-a"2 - b72]] + (ArcCos[((-I)*b)/a]l - (2*I)*(Ar
cTanh [(((-I)*a + b)*Cot[((-I)*c + Pi/2 - Ixd*x"n)/2])/Sqrt[-a"2 - b72]] - A
rcTanh[(((-I)*a - b)*Tan[((-I)*c + Pi/2 - I*d*x"n)/2])/Sqrt[-a”2 - b~2]]1))*
Log[Sqrt[-a"2 - b72]/(Sqrt[2]*Sqrt [(-I)*a]l*E~((I/2)*((-I)*c + Pi/2 - Ixd*x~
n))*Sqrt[b + a*Sinh[c + d*x"n]])] + (ArcCos[((-I)*b)/al + (2+I)*(ArcTanh[((
(-I)*a + b)*Cot[((-I)*c + Pi/2 - I*d*x"n)/2])/Sqrt[-a”2 - b~2]] - ArcTanh[(
((-I*a - b)*Tan[((-I)*c + Pi/2 - I*d*x"n)/2])/Sqrt[-a"2 - b~2]]1))*Log[(Sqr
t[-a”2 - b"2]*E~((I/2)*((-I)*c + Pi/2 - Ixd*x"n)))/(Sqrt[2]*Sqrt[(-I)*al*Sq
rt[b + a*Sinh[c + d*x"n]])] - (ArcCos[((-I)*b)/al + (2xI)*ArcTanh[(((-I)*a
- b)*Tan[((-I)*c + Pi/2 - Ixd*x"n)/2])/Sqrt[-a"2 - b~2]])*Logl[l - (I*(b - I
*Sqrt[-a”2 - b"2])*((-I)*a + b - Sqrt[-a”2 - b~2]*Tan[((-I)*c + Pi/2 - I*dx
x"n)/2]))/(ax((-I)*a + b + Sqrt[-a”2 - b"2]*Tan[((-I)*c + Pi/2 - I*d*x"n)/2
1)1 + (ArcCos[((-I)*b)/a]l + (2*I)*ArcTanh[(((-I)*a - b)*Tan[((-I)*c + Pi/
2 - Ixd*x"n)/2])/Sqrt[-a~2 - b~2]])*Logl[l - (I*(b + I*Sqrt[-a”2 - b~2])*((-
ID*a + b - Sqrt[-a”2 - b 2]1*Tan[((-I)*c + Pi/2 - I*d*x"n)/2]))/(a*x((-I)*a +

b + Sqrt[-a”2 - b"2]*Tan[((-I)*c + Pi/2 - I*d*x"n)/2]))] + I*(PolyLog[2, (
Ix(b - I*xSqrt[-a”2 - b~ 2])*((-I)*a + b - Sqrt[-a”2 - b~2]*Tan[((-I)*c + Pi/
2 - I*xd*x"n)/2]))/(ax((-I)*a + b + Sqrt[-a”"2 - b"2]*Tan[((-I)*c + Pi/2 - Ix
d*x"n)/2]))] - PolyLog[2, (I*(b + IxSqrt[-a”2 - b~2])*((-I)*a + b - Sqrt[-a
~2 - b"2]*Tan[((-I)*c + Pi/2 - Ixd*x"n)/2]))/(a*x((-I)*a + b + Sqrt[-a™2 - b
“2]*Tan[((-I)*c + Pi/2 - I*d*x™n)/2]))]1))/Sqrt[-a”2 - b~2])*(b + a*Sinh[c +

d*x"n])~2)/((a”2 + b"2)*d"2*n*(a + b*Cschlc + d*x"n])"2) - (b73*x"(1 - 2*n
)*(exx)~ (-1 + 2#n)*Cschlc + d*xx"n] "2*x(((-I)*PixArcTanh[(-a + b*Tanh[(c + dx
x"n)/2]1)/Sqrt[a”2 + b~2]1])/Sqrt[a”2 + b~2] - (2%x((-I)*c + Pi/2 - I*d*x"n)*A
rcTanh[(((-I)*a + b)*Cot[((-I)*c + Pi/2 - I*d*x"n)/2])/Sqrt[-a”2 - b~2]] -
2%((-I)*c + ArcCos[((-I)*b)/al)*ArcTanh[(((-I)*a - b)*Tan[((-I)*c + Pi/2 -
Ixd*x"n)/2])/Sqrt[-a”2 - b~2]] + (ArcCos[((-I)*b)/a] - (2*I)*(ArcTanh[(((-I
)*a + b)*Cot [((-I)*c + Pi/2 - I*d*x"n)/2])/Sqrt[-a”2 - b72]] - ArcTanh[(((-
Dx*a - b)*Tan[((-I)*c + Pi/2 - Ixd*x"n)/2])/Sqrt[-a~2 - b~2]]))*Logl[Sqrt[-a
"2 - b72]/(Sqrt[2]1*Sqrt [(-I)*al*E~((I/2)*((-I)*c + Pi/2 - I*d*x"n))*Sqrt[b
+ a*Sinh[c + d*x"n]])] + (ArcCos[((-I)*b)/al + (2*I)*(ArcTanh[(((-I)*a + b)
*Cot [((-I)*c + Pi/2 - Ixd*x"n)/2])/Sqrt[-a”2 - b~2]] - ArcTanh[(((-I)*a - b
)*Tan[((-I)*c + Pi/2 - I*d*x"n)/2])/Sqrt[-a”2 - b~2]]))*Log[(Sqrt[-a~"2 - b~
2] ¥E7((I/2)*((-I)*c + Pi/2 - Ixd*x"n)))/(Sqrt[2]*Sqrt[(-I)*al*Sqrt[b + ax*Si
nhlc + d*x™n]])] - (ArcCos[((-I)*b)/a] + (2*I)*ArcTanh[(((-I)*a - b)*Tan[((
-I)*c + Pi/2 - Ixd*x"n)/2])/Sqrt[-a"2 - b~2]])*Log[l - (I*(b - I*Sqrt[-a~2
- b"2])*((-I)*a + b - Sqrt[-a~2 - b~2]*Tan[((-I)*c + Pi/2 - Ixd*x"n)/2]))/(
ax((-I)*a + b + Sqrt[-a”2 - b"2]*Tan[((-I)*c + Pi/2 - Ixd*x"n)/2]))] + (-Ar
cCos[((-I)*b)/a]l + (2*I)*ArcTanh[(((-I)*a - b)*Tan[((-I)*c + Pi/2 - I*d*x"n
)/2]1)/Sqrt[-a~2 - b~2]])*Log[l - (Ix(b + I*Sqrt[-a”2 - b"2])*((-I)*a + b -
Sqrt[-a”2 - b"2]*Tan[((-I)*c + Pi/2 - Ixd*x"n)/2]))/(ax((-I)*a + b + Sqrt[-
a”2 - b™2]*Tan[((-I)*c + Pi/2 - Ixd*x"n)/2]))] + Ix(PolyLogl[2, (I*(b - I*Sq
rt[-a”2 - b72])*((-I)*a + b - Sqrt[-a”2 - b™2]*Tan[((-I)*c + Pi/2 - I*d*x"n
)/2]1))/(ax((-I)*a + b + Sqrt[-a”"2 - b"2]*Tan[((-I)*c + Pi/2 - Ixd*x"n)/2]))
] - PolyLog[2, (I*(b + I*Sqrt[-a”2 - b72])*((-I)*a + b - Sqrt[-a”2 - b~2]*T
an[((-I)*c + Pi/2 - I*d*x"n)/2]))/(a*x((-I)*a + b + Sqrt[-a"2 - b~2]*Tan[((-
Ixc + Pi/2 - I*d*x"n)/2]))]))/Sqrt[-a”2 - b™2])*(b + a*Sinh[c + d*x"n])~2)
/(a”2*%(a”2 + b72)*d"2*n*(a + bxCschl[c + d*x"n])~2) + (x"(1 - n)*(exx)~ (-1 +

2xn)*Csch[c/2]*Csch[c + d*x"n]~2*Sech[c/2]*(-2*%b"2*Cosh[c] + a”~2xd*x"n*Sin
hlc] + b~™2*d*x"n*Sinh[c])*(b + a*Sinh[c + d*x™n])~2)/(4*a"2*(a"2 + b~2)*d*n
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*(a + b*Cschlc + d*x"n])"2) - (b™2*x"(1 - 2*n)*(exx)~ (-1 + 2*n)*Csch[c]*Csc
hlc + d*x"n] 2% (-(axd*x"n*Cosh[c]) + axLog[b + axCosh[d*x"n]*Sinh[c] + ax*Co
sh[c]*Sinh[d*x"n]]1*Sinh[c] + (2*a*b*ArcTan[(a*Cosh[c] + (-b + a*Sinh[c])*Ta
nh[(d*x"n)/2]1)/Sqrt[-b~2 - a~2+Cosh[c]~2 + a~2#Sinh[c]~2]]*Coshl[c])/Sqrt[-b
"2 - a”2*Cosh[c]”2 + a~2xSinh[c]"2])*(b + a*Sinh[c + d*x"n])"2)/(a*x(a"2 + b
~2)*d"2*n*(a + b*Cschl[c + d*x"n]) 2*(-(a"2*Cosh[c]~2) + a~2*Sinh[c]"2))

fricas [B] time = 0.62, size = 8453, normalized size = 12.41

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)~(-1+2*n)/(atb*csch(c+d*x™n))~2,x, algorithm="fricas")

[Out] -1/2%((a”5 + 2%a”3*b~2 + a*b~4)*d"2*xcosh((2*n - 1)*log(e))*cosh(n*log(x)) "2
- ((a”6 + 2*%a”3*b"2 + a*xb”4)*d"2*cosh((2*n - 1)*log(e))*cosh(n*log(x))~2 -
4x(a~3*%b"2 + axb”4)*dxcosh((2*n - 1)*log(e))*cosh(n*log(x)) - 4*(a"3*b"2 +
axb~4)*cxcosh((2*n - 1)*log(e)) + ((a”5 + 2*a~3%b~2 + axb~4)*d~2*cosh((2+*n
- 1)*log(e)) + (2”5 + 2*a"3%b"2 + axb~4)*d"2*sinh((2+n - 1)*log(e)))*sinh(
n*xlog(x))~2 + ((a”5 + 2*%a”3%b”"2 + axb~4)*d"2*cosh(n*log(x))”~2 - 4x(a~3*b~2
+ axb”4)*d*cosh(n*xlog(x)) - 4*(a"3*b~2 + a*b~4)*c)*sinh((2*n - 1)*log(e)) +
2x((a”b + 2*a~3*b"2 + axb”4)*d"2*cosh((2*n - 1)*log(e))*cosh(n*log(x)) - 2
*(a”3*b~2 + axb~4)*dxcosh((2*n - 1)*log(e)) + ((a”5 + 2*a~3%b~2 + axb~4)*d"
2xcosh(n*log(x)) - 2*x(a”3*b"2 + a*b™4)*d)*sinh((2*n - 1)*log(e)))*sinh(n*lo
g(x)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)72 - 4x(a”3*b"2 + axb”4
)*cxcosh((2*n - 1)*log(e)) - ((a”5 + 2%a”3*b”2 + a*xb~4)*d"2xcosh((2*n - 1)*
log(e))*cosh(n*log(x))~2 - 4*(a"3*b~2 + axb~4)*d*cosh((2+n - 1)*log(e))*cos
h(n*xlog(x)) - 4%(a”3%b~2 + axb~4)*c*cosh((2xn - 1)*log(e)) + ((a”5 + 2%a~3x
b"2 + a*b”4)*d"2xcosh((2*n - 1)*log(e)) + (a”b + 2%a”3*b”"2 + a*b”4)*d " 2*sin
h((2*n - 1)*log(e)))*sinh(nxlog(x))~2 + ((a”b + 2*a”~3*b~2 + a*b”4)*d 2*cosh
(n*log(x))~"2 - 4%(a”3*%b"2 + a*xb”4)*d*cosh(n*xlog(x)) - 4*(a"3*b"2 + a*b~4)*c
)*sinh ((2*n - 1)*log(e)) + 2%((a”5 + 2%a”3*b~2 + a*b~4)*d"2xcosh((2*n - 1)*
log(e))*cosh(n*log(x)) - 2%(a”3*b~2 + a*xb”4)*d*cosh((2*n - 1)*log(e)) + ((a
“5 + 2*%a"3*b"2 + axb~4)*d"2xcosh(n*log(x)) - 2*(a”3*b”2 + a*xb”4)*d)*sinh((2
*n - 1)xlog(e)))*sinh(n*log(x)))*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) +
c)”2 + ((a”5 + 2%a”3*b"2 + a*b~4)*d"2*xcosh((2*n - 1)*log(e)) + (a5 + 2*a”
3*b~2 + a*b~4)*d"2*sinh((2*n - 1)*log(e)))*sinh(n*log(x))~2 - 2*x((a~4*b + 2
*a"2%b~3 + b~5)*d"2*cosh((2*n - 1)*log(e))*cosh(n*log(x))~2 - 2x(a”2*b~3 +
b~5)*d*xcosh((2*n - 1)*log(e))*cosh(n*log(x)) - 4x(a”2xb~3 + b~5)*ckxcosh((2x*
n - 1)*xlog(e)) + ((a™4*xb + 2%xa”2%b~3 + b~5)*d"2*cosh((2*n - 1)*log(e)) + (a
“4xb + 2*%a"2%b~3 + b~5)*d"2xsinh((2*n - 1)xlog(e)))*sinh(n*log(x))~2 + ((a~
4xb + 2%a”2%b”3 + b75)*d"2*cosh(n*log(x))~2 - 2%(a"2*b~3 + b~5)*d*cosh(n*lo
g(x)) - 4x(a"2%b”3 + b75)*c)*sinh((2*n - 1)*log(e)) + 2x((a"4xb + 2*a”~2xb~3
+ b~5)*d"2xcosh((2*n - 1)*log(e))*cosh(nxlog(x)) - (a”2xb~3 + b~5)*d*cosh(
(2xn - 1)*log(e)) + ((a4*b + 2%a”2%b~3 + b~5)*d"2*cosh(n*log(x)) - (a~2%b~
3 + b75)*d)*sinh((2*n - 1)*log(e)))*sinh(n*log(x)))*cosh(d*cosh(n*log(x)) +
d*sinh(n*log(x)) + c) + 2x(((2*%a"4xb + a~2*b~3)*sqrt((a”2 + b~2)/a"2)*cosh
((2xn - 1)*xlog(e)) + (2xa~4*b + a~2+%b”"3)*sqrt((a”™2 + b~2)/a"2)*sinh((2*n -
1) xlog(e)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)~2 + ((2%¥a"4xb + a
“2x%b73)*sqrt((a”2 + b72)/a"2)*cosh((2*n - 1)*log(e)) + (2xa~4*b + a™2%b"3)*
sqrt((a”2 + b72)/a"2)*sinh((2%n - 1)*log(e)))*sinh(d*cosh(n*log(x)) + d*sin
h(n*log(x)) + c)”2 - (2*%a"4*b + a"2xb~3)*sqrt((a”2 + b~2)/a"2)*cosh((2*n -
Dxlog(e)) - (2%xa~4xb + a~2*b"3)*sqrt((a”2 + b~2)/a"2)*sinh((2*n - 1)*log(e
)) + 2x((2%a~3*%b"2 + axb”4)*sqrt((a”2 + b~2)/a"2)*cosh((2*n - 1)*log(e)) +
(2%a~3%b"2 + axb”4)*sqrt((a”2 + b~2)/a"2)*sinh((2*xn - 1)*log(e)))*cosh(d*co
sh(n*log(x)) + d*sinh(n*log(x)) + c) + 2x((2%a”3*%b~2 + a*b"4)*sqrt((a™2 + b
~2)/a”2)*cosh((2*n - 1)x*log(e)) + (2%a”3*b~2 + a*b~4)*sqrt((a”2 + b~2)/a"2)
xsinh ((2*n - 1)*log(e)) + ((2%a"4xb + a~2*b~3)*sqrt((a”2 + b~2)/a"2)*cosh((
2xn - 1)*log(e)) + (2*a~4*b + a~2xb~3)*sqrt((a”2 + b~2)/a"2)*sinh((2*n - 1)
x1og(e)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c))*sinh(d*cosh(n*log(
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x)) + d*sinh(n*log(x)) + c))*dilog(((axsqrt((a”2 + b~2)/a"2) + b)*cosh(d*co
sh(n*log(x)) + d*sinh(nxlog(x)) + c) + (a*sqrt((a”™2 + b~2)/a"2) + b)*sinh(d
xcosh(n*log(x)) + d*sinh(n*log(x)) + c) - a)/a + 1) - 2x(((2%xa"4*b + a™2xb~
3)*sqrt((a”2 + b~™2)/a"2)*cosh((2*n - 1)*log(e)) + (2*%a~4*b + a~2xb~3)*sqrt(
(2”2 + b72)/a"2)*sinh((2*n - 1)*log(e)))*cosh(d*xcosh(n*log(x)) + d*sinh(nx1
og(x)) + ¢c)”2 + ((2%a"4xb + a~2*b~3)*sqrt((a”2 + b~2)/a"2)*cosh((2*n - 1)x1
og(e)) + (2*%a~4xb + a~2*%b~3)*sqrt((a”2 + b~2)/a"2)*sinh((2*n - 1)*log(e)))*
sinh(d*cosh(n*log(x)) + d*sinh(n*xlog(x)) + c)72 - (2%a"4*b + a™2%b~3)*sqrt(
(2”2 + b72)/a"2)*cosh((2*n - 1)*log(e)) - (2*a"4xb + a”2+b"3)*sqrt((a”2 + b
~2)/a”2)*sinh((2*n - 1)x*log(e)) + 2*%((2%a”3*b"2 + a*b~4)*sqrt((a”2 + b~2)/a
~“2)xcosh((2*n - 1)*log(e)) + (2*a~3*b"2 + axb”4)*sqrt((a”2 + b~2)/a"2)*sinh
((2xn - 1)*log(e)))*cosh(d*cosh(n*xlog(x)) + d*sinh(n*log(x)) + c) + 2*x((2xa
“3%b72 + axb”4)*sqrt((a”2 + b~2)/a"2)*cosh((2*n - 1)*log(e)) + (2*%a~3*b”2 +
axb~4)*sqrt((a”2 + b~2)/a"2)*sinh((2*n - 1)*log(e)) + ((2*xa~4*b + a~2%b~3)
xsqrt((a™2 + b72)/a"2)*cosh((2*n - 1)*log(e)) + (2xa~4*xb + a~2*b~3)*sqrt((a
2 + b"2)/a"2)*sinh((2*%n - 1)*log(e)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log
(x)) + c))*sinh(d*cosh(n*log(x)) + dxsinh(n*log(x)) + c))*dilog(-((a*sqrt ((
a”2 + b~2)/a"2) - b)*cosh(dxcosh(n*log(x)) + d*sinh(n*log(x)) + c) + (a*sqr
t((a”2 + b"2)/a"2) - b)*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + a)/
a + 1) - 2x(((a"3*b"2 + a*b™4 - (2*xa~4*b + a"2%b”~3)*c*sqrt((a”2 + b~2)/a"2)
)*cosh((2*n - 1)xlog(e)) + (a”3*b”"2 + axb™4 - (2%a”4xb + a~2*xb~3)*c*sqrt((a
2 + b72)/a"2))*sinh((2*n - 1)*log(e)))*cosh(d*cosh(n*log(x)) + d*sinh(n*lo
g(x)) + ¢c)”2 + ((a73%b™2 + axb™4 - (2*a"4*b + a~2*b~3)*c*xsqrt((a”2 + b~2)/a
~2))*cosh((2*n - 1)*log(e)) + (a”3%b"2 + axb™4 - (2*a~4*b + a~2*b”3)*c*sqrt
((@a”2 + b~2)/a"2))*sinh((2*n - 1)*log(e)))*sinh(d*cosh(n*log(x)) + d*sinh(n
xlog(x)) + ¢c)72 + 2%((a”2*%b"3 + b~5 - (2%a”3*b~2 + a*b”4)*c*sqrt((a”2 + b~2
)/a~2))*cosh((2%n - 1)xlog(e)) + (a”2*%b~3 + b~5 - (2%¥a”3*b~2 + a*b~4)*c*sqr
t((a”2 + b™2)/a"2))*sinh((2*n - 1)*log(e)))*cosh(d*cosh(n*log(x)) + d*sinh(
nxlog(x)) + c) - (a”3*b"2 + a*b™4 - (2%a"4*b + a”2%b”3)*c*sqrt((a”2 + b72)/
a”2))*cosh((2*n - 1)*log(e)) + 2x(((a™3%b72 + a*xb™4 - (2*a~4*b + a~2*%b~3)*c
xsqrt((a™2 + b72)/a"2))*cosh((2*n - 1)*log(e)) + (a”3*b~2 + a*xb™4 - (2xa~4x*
b + a”2%b”"3)*c*xsqrt((a”2 + b~2)/a"2))*sinh((2*xn - 1)*log(e)))*cosh(d*cosh(n
*log(x)) + dxsinh(nxlog(x)) + c) + (a”2%b”3 + b~5 - (2%a”3*b"2 + a*b”4)*cx*s
qrt((a™2 + b~2)/a"2))*cosh((2*n - 1)*log(e)) + (a"2*%b"3 + b5 - (2*a"3*b"2
+ a*b”4)*xcxsqrt((a”2 + b~2)/a"2))*sinh((2*n - 1)*log(e)))*sinh(d*cosh(n*log
(x)) + dxsinh(n*log(x)) + c) - (a”3%b”2 + a*xb™4 - (2%a"4xb + a~2*b~3)*c*sqr
t((a”™2 + b72)/a"2))*sinh((2*n - 1)*log(e)))*log(2*a*cosh(d*cosh(n*log(x)) +
dxsinh(n*log(x)) + c) + 2*axsinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)
+ 2%axsqrt((a”™2 + b72)/a"2) + 2xb) - 2x(((a”™3*b"2 + a*b™4 + (2%a~4*b + a”~2%
b~3)*cksqrt((a”2 + b~2)/a"2))*cosh((2*xn - 1)*log(e)) + (a~3*b"2 + axb™4 + (
2%a~4*b + a"2xb”3)*cxsqrt((a”2 + b72)/a"2))*sinh((2*n - 1)*log(e)))*cosh(d*
cosh(n*log(x)) + d*sinh(n*log(x)) + c)”2 + ((a”3%b"2 + a*xb™4 + (2%¥a"4xb + a
~2%b73)*xc*xsqrt((a”2 + b~2)/a"2))*cosh((2*xn - 1)*log(e)) + (a”3*b"2 + axb~4
+ (2%a"4xb + a~2*%b~3)*cxsqrt((a”2 + b~2)/a"2))*sinh((2*n - 1)*log(e)))*sinh
(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)~2 + 2x((a"2%b”3 + b~5 + (2*a”3*b~
2 + axb"4)*c*xsqrt((a”2 + b~2)/a"2))*cosh((2*n - 1)*log(e)) + (a”2*b"3 + b~5
+ (2%a”3*%b"2 + a*xb”4)*cksqrt((a”2 + b~2)/a"2))*sinh((2*n - 1)*log(e)))*cos
h(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) - (a”3*b"2 + a*b™4 + (2*a~4*b +
a~2xb~3)*cxsqrt((a”2 + b~2)/a"2))*cosh((2*n - 1)*log(e)) + 2x(((a”3*b"2 + a
*b~4 + (2%a”4xb + a”2*xb~3)*c*ksqrt((a”2 + b~2)/a"2))*cosh((2*n - 1)*log(e))
+ (a73%b"2 + axb™4 + (2*%a”4*b + a”2*%b"3)*cxsqrt((a”2 + b~2)/a”2))*sinh((2*n
- 1)xlog(e)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + (a”2%b"3 + b
5 + (2%a”3*%b"2 + axb”4)*cxsqrt((a”2 + b~2)/a"2))*cosh((2*n - 1)*log(e)) +
(a™2%b~3 + b75 + (2%a”3*%b"2 + a*b”4)*c*ksqrt((a”2 + b~2)/a"2))*sinh((2*n - 1
)*log(e)))*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) - (a”3%b”2 + axb™4
+ (2xa"4xb + a"2xb~3)*c*sqrt((a”2 + b~2)/a"2))*sinh((2*n - 1)*log(e)))*log
(2*a*xcosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + 2*a*sinh(d*cosh(n*log(
x)) + d*sinh(n*log(x)) + c) - 2xa*sqrt((a”2 + b~2)/a"2) + 2*xb) - 2*x((2*a~4x
b + a”2%b”"3)*d*sqrt((a”2 + b~2)/a"2)*cosh((2*n - 1)*log(e))*cosh(n*log(x))
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+ (2%xa”4xb + a”2*%b"3)*c*xsqrt((a”2 + b~2)/a"2)*cosh((2*n - 1)*log(e)) - ((2%
a~4*xb + a”2*b”3)*d*sqrt((a”2 + b~2)/a"2)*cosh((2*n - 1)*log(e))*cosh(n*log(
x)) + (2%xa”4xb + a”2*%b"3)*c*ksqrt((a”2 + b~2)/a"2)*cosh((2*n - 1)*log(e)) +
((2xa~4xb + a~2#b~3)*d*sqrt((a”2 + b~2)/a"2)*cosh(n*log(x)) + (2*xa~4*b + a~
2xb~3) *c*ksqrt((a”2 + b72)/a"2))*sinh((2*n - 1)*log(e)) + ((2xa~4*xb + a~2*b~
3)*dxsqrt((a™2 + b72)/a"2)*cosh((2*n - 1)xlog(e)) + (2%a~4xb + a~2*b~3)*d*s
grt((a”™2 + b72)/a"2)*sinh((2*n - 1)*log(e)))*sinh(n*log(x)))*cosh(d*cosh(n*
log(x)) + d*sinh(n*log(x)) + c)72 - ((2%a"4*b + a~2*b”3)*d*sqrt((a”2 + b~2)
/a~2)*cosh((2xn - 1)*log(e))*cosh(n*log(x)) + (2*a"4xb + a~2xb~3)*cxsqrt((a
"2 + b"2)/a"2)*cosh((2*n - 1)x*log(e)) + ((2%xa~4*b + a~2+b~3)*d*sqrt((a”2 +
b~2)/a”2)*cosh(n*log(x)) + (2*a~4*b + a~2+b~3)*c*sqrt((a”2 + b~2)/a"2))*sin
h((2xn - 1)*xlog(e)) + ((2%¥a~4*b + a~2*b~3)*d*sqrt((a”2 + b~2)/a"2)*cosh((2x*
n - 1)xlog(e)) + (2%a"4xb + a"2xb~3)*dxsqrt((a”2 + b~2)/a"2)*sinh((2*n - 1)
*x1log(e)))*sinh(n*log(x)))*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)~2 -
2% ((2*%a”3*%b"2 + axb”4)*dxsqrt((a”2 + b72)/a"2)*cosh((2*n - 1)*log(e))*cosh
(n*xlog(x)) + (2%a”3%b~2 + axb~4)*c*xsqrt((a”2 + b~2)/a"2)*cosh((2*n - 1)*log
(e)) + ((2%a”3%b~2 + axb~4)*dxsqrt((a”2 + b~2)/a"2)*cosh(n*log(x)) + (2%a~3
*b~2 + axb~4)*cksqrt((a”2 + b~2)/a"2))*sinh((2*n - 1)*log(e)) + ((2%a~3%b~2
+ axb”4)*d*sqrt((a”2 + b~2)/a"2)*cosh((2*n - 1)*log(e)) + (2%a”3*b~2 + ax*b
~4)xd*sqrt((a”2 + b~2)/a"2)*sinh((2*n - 1)*log(e)))*sinh(n*log(x)))*cosh(d*
cosh(n*log(x)) + d*sinh(n*log(x)) + c) - 2*x((2%a”3*b~2 + a*xb”4)*d*sqrt((a”2
+ b72)/a"2)*cosh((2*n - 1)*log(e))*cosh(nxlog(x)) + (2%a~3*b~2 + a*b~4)*c*
sqrt((a”2 + b72)/a"2)*cosh((2*n - 1)*log(e)) + ((2*a~4xb + a~2xb~3)*d*sqrt(
(a™2 + b72)/a"2)*cosh((2*n - 1)*log(e))*cosh(n*log(x)) + (2%a~4*b + a™2%b"3
)*kcxsqrt((a”™2 + b72)/a"2)*cosh((2xn - 1)*log(e)) + ((2*%a~4*b + a~2xb~3)*dx*s
grt((a”™2 + b72)/a"2)*cosh(n*log(x)) + (2%a~4xb + a~2*xb~3)*c*sqrt((a”2 + b~2
)/a”2))*sinh((2%n - 1)x*log(e)) + ((2*xa~4*b + a~2%b~3)*d*sqrt((a”2 + b~2)/a"
2)*cosh((2*n - 1)xlog(e)) + (2*a~4xb + a"2xb~3)*dxsqrt((a”2 + b~2)/a"2)*sin
h((2*n - 1)*log(e)))*sinh(n*log(x)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x
)) + c) + ((2%a”3*%b"2 + axb”4)*d*sqrt((a”2 + b~2)/a"2)*cosh(n*log(x)) + (2%
a"3*b”2 + axb~4)*c*ksqrt((a”2 + b~2)/a"2))*sinh((2%n - 1)*log(e)) + ((2%xa~3x%
b~2 + a*b”4)*d*sqrt((a”2 + b~2)/a"2)*cosh((2*n - 1)*log(e)) + (2%a~3%b~2 +
axb~4) xd*sqrt((a”2 + b~2)/a"2)*sinh((2*n - 1)*log(e)))*sinh(n*log(x)))*sinh
(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + ((2%a"4*b + a"2xb~3)*d*sqrt((a”
2 + b72)/a"2)*cosh(n*log(x)) + (2*a"4xb + a~2*b~3)*cxsqrt((a”2 + b~2)/a"2))
*sinh ((2*n - 1)*log(e)) + ((2%a"4xb + a~2*b~3)*d*sqrt((a”2 + b~2)/a~2)*cosh
((2xn - 1)*log(e)) + (2xa~4*xb + a~2%b~3)*d*sqrt((a”2 + b~2)/a"2)*sinh((2#*n
- 1)*log(e)))*sinh(n*log(x)))*log(-((a*sqrt((a~2 + b~2)/a"2) + b)*cosh(d*co
sh(n*log(x)) + d*sinh(n*log(x)) + c) + (a*xsqrt((a”™2 + b~2)/a"2) + b)*sinh(d
xcosh(n*log(x)) + d*sinh(n*log(x)) + c) - a)/a) + 2x((2*%a"4*b + a~2xb~3)*dx*
sqrt((a”2 + b~2)/a"2)*cosh((2*n - 1)*log(e))*cosh(n*log(x)) + (2*xa~4*b + a~
2xb~3) *c*xsqrt ((a”2 + b~2)/a"2)*cosh((2*n - 1)*log(e)) - ((2*%a"4xb + a~2*b~3
)*d*sqrt((a”™2 + b~2)/a"2)*cosh((2*xn - 1)*log(e))*cosh(n*log(x)) + (2*a~4xb
+ a”2xb"3)*xckxsqrt((a”2 + b72)/a"2)*cosh((2+n - 1)*log(e)) + ((2*a"4xb + a~2
*b~3) *d*sqrt((a”2 + b72)/a"2)*cosh(n*log(x)) + (2%a"4xb + a~2*b~3)*c*sqrt ((
a”2 + b72)/a"2))*sinh((2*n - 1)*log(e)) + ((2*%a"4*b + a~2xb~3)*d*sqrt((a~2
+ b72)/a"2)*cosh((2*n - 1)*log(e)) + (2*%a~4*b + a~2xb~3)*d*sqrt((a”2 + b~2)
/a~2)*sinh ((2*n - 1)*log(e)))*sinh(n*log(x)))*cosh(d*cosh(n*log(x)) + d*sin
h(n*xlog(x)) + c)72 - ((2*a"4xb + a~2*b~3)*d*sqrt((a”2 + b~2)/a"2)*cosh((2*n
- 1)xlog(e))*cosh(n*log(x)) + (2*%a"4*b + a~2xb~3)*c*xsqrt((a”™2 + b~2)/a"2)*
cosh((2*n - 1)*log(e)) + ((2xa~4*b + a~2*b"3)*d*sqrt((a”2 + b~2)/a~2)*cosh(
nxlog(x)) + (2%a”4xb + a~2*xb~3)*c*sqrt((a”2 + b~2)/a"2))*sinh((2*%n - 1)*log
(e)) + ((2%xa~4*b + a”2%b~3)*d*sqrt((a”2 + b~2)/a"2)*cosh((2*n - 1)*log(e))
+ (2*%a"4xb + a~2*%b~3)*d*sqrt((a”2 + b~2)/a"2)*sinh((2*n - 1)*log(e)))*sinh(
n*xlog(x)))*sinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c)72 - 2% ((2*a~3%b"2
+ axb”4)*dxsqrt((a”2 + b72)/a"2)*cosh((2*n - 1)*log(e))*cosh(n*log(x)) + (2
*a”"3*%b~2 + a*b”4)*cxsqrt((a”2 + b~2)/a"2)*cosh((2*n - 1)*log(e)) + ((2%xa~3x%
b~2 + a*b”4)*dxsqrt((a”2 + b~2)/a"2)*cosh(n*log(x)) + (2*a~3*b~2 + axb~4)*c
xsqrt((a”2 + b~2)/a"2))*sinh((2*n - 1)*log(e)) + ((2%a~3%b~2 + axb~4)*d*sqr
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t((a”2 + b™2)/a"2)*cosh((2*n - 1)*log(e)) + (2*a~3*b~2 + axb~4)*d*sqrt((a~2
+ b72)/a"2)*sinh((2*n - 1)*log(e)))*sinh(n*log(x)))*cosh(d*cosh(n*log(x))
+ d*sinh(n*log(x)) + c) - 2%((2%a”3*%b~2 + a*b”4)*d*sqrt((a”2 + b~2)/a"2)*co
sh((2*n - 1)*log(e))*cosh(n*xlog(x)) + (2%xa~3*b~2 + a*b™4)*c*sqrt((a”2 + b~2
)/a"2)*cosh((2*n - 1)*log(e)) + ((2%¥a"4xb + a~2*b~3)*d*sqrt((a”2 + b~2)/a"2
)*cosh((2*xn - 1)xlog(e))*cosh(n*log(x)) + (2*a~4*b + a~2xb~3)*c*xsqrt((a”2 +
b~2)/a~2)*cosh((2*n - 1)*log(e)) + ((2%¥a~4*b + a~2*b~3)*d*sqrt((a”2 + b~2)
/a”2)*cosh(nxlog(x)) + (2%xa~4%b + a™2xb~3)*c*sqrt((a”2 + b72)/a"2))*sinh((2
*xn - 1)*xlog(e)) + ((2*%a~4*b + a~2xb~3)*d*sqrt((a”2 + b72)/a"2)*cosh((2*n -
D*log(e)) + (2%xa~4xb + a~2*b"3)*d*sqrt((a”2 + b~2)/a"2)*sinh((2*n - 1)*log
(e)))*sinh(n*log(x)))*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + ((2xa
“3%b72 + axb~4)*dxsqrt((a”2 + b~2)/a"2)*cosh(n*log(x)) + (2%¥a~3*b”"2 + a*xb”4
)kcksqrt((a”2 + b72)/a"2))*sinh((2*n - 1)*log(e)) + ((2*%a"3*b"2 + axb™4)x*d*
sqrt((a™2 + b72)/a"2)*cosh((2*n - 1)*log(e)) + (2*a”3%b"2 + axb~4)*d*sqrt ((
a”2 + b72)/a"2)*sinh((2*n - 1)*log(e)))*sinh(n*log(x)))*sinh(d*cosh(n*log(x
)) + dxsinh(n*log(x)) + c) + ((2%¥a”4xb + a~2*b~3)*d*sqrt((a”2 + b~2)/a"2)*c
osh(n*log(x)) + (2*a"4xb + a"2xb~3)*cxsqrt((a”2 + b~2)/a"2))*sinh((2*n - 1)
*xlog(e)) + ((2xa"4xb + a”2xb~3)*d*sqrt((a”2 + b~2)/a"2)*cosh((2*n - 1)*log(
e)) + (2xa"4xb + a"2*b”~3)*d*sqrt((a”2 + b~2)/a"2)*sinh((2*n - 1)*log(e)))*s
inh(n*log(x)))*log(((a*sqrt((a”2 + b~2)/a"2) - b)*cosh(d*cosh(n*log(x)) + d
xsinh(n*log(x)) + c) + (a*sqrt((a”2 + b~2)/a”"2) - b)*sinh(d*cosh(n*log(x))
+ d*sinh(n*log(x)) + c) + a)/a) - 2x((a"4xb + 2%a”2xb~3 + b~5)*d~2*cosh((2*
n - 1)xlog(e))*cosh(n*log(x))~2 - 2%(a”2%b~3 + b~5)*d*cosh((2*n - 1)x*log(e)
)*cosh(n*log(x)) - 4*x(a”2%b”3 + b~5)*c*cosh((2*n - 1)*log(e)) + ((a"4xb + 2
*a”"2%b~3 + b~5)*d"2*cosh((2*n - 1)*log(e)) + (a"4*b + 2*a~2%b”~3 + b~5)*d~2x%
sinh((2*n - 1)*log(e)))*sinh(n*log(x))~2 + ((a”5 + 2*a”~3%b~2 + axb~4)*d~2xc
osh((2*n - 1)xlog(e))*cosh(n*log(x))~2 - 4%(a"3*b~2 + a*b”~4)*d*cosh((2*n -
1)*log(e))*cosh(n*log(x)) - 4*x(a~3*b~2 + a*b~4)*ckxcosh((2*n - 1)*log(e)) +
((@”5 + 2%a”3*%b”"2 + a*b”4)*d"2*cosh((2*n - 1)*log(e)) + (a5 + 2%xa~3*b72 +
a*b~4)*d"2xsinh ((2*n - 1)*log(e)))*sinh(n*log(x))~2 + ((a”5 + 2%a”3*b"2 + a
*xb~4)*d"2*cosh(n*log(x)) "2 - 4x(a”3*%b"2 + a*b”4)*d*cosh(n*log(x)) - 4*(a~3x%
b~2 + a*b”4)*c)*sinh((2*n - 1)*log(e)) + 2x((a”5 + 2*a~3*b"2 + axb™4)*d"2x*c
osh((2*n - 1)*log(e))*cosh(n*log(x)) - 2x(a"3*b~2 + a*b~4)*d*cosh((2*n - 1)
xlog(e)) + ((a”b + 2%a”3%b”2 + axb~4)*d"2*cosh(n*log(x)) - 2*(a”3*b™2 + ax*b
~4)*d)*sinh((2*n - 1)*log(e)))*sinh(n*log(x)))*cosh(d*cosh(n*log(x)) + d*si
nh(n*log(x)) + c) + ((a”4xb + 2%a”2%b~3 + b~5)*d"2*cosh(n*log(x))~2 - 2x(a”
2*b~3 + b~5)*d*cosh(n*log(x)) - 4%(a”2*%b~3 + b~5)*c)*sinh((2*n - 1)x*log(e))
+ 2% ((a"4*b + 2*a~2*%b”"3 + b~5)*d"2*cosh((2*n - 1)*log(e))*cosh(n*log(x)) -
(a™2%b"3 + b75)*d*cosh((2*n - 1)*log(e)) + ((a"4*b + 2%a”2%b”3 + b~5)*d"2*
cosh(n*log(x)) - (a”2%b~3 + b~5)*d)*sinh((2*n - 1)*log(e)))*sinh(n*log(x)))
xsinh(d*cosh(n*log(x)) + d*sinh(n*log(x)) + c) + ((a”5 + 2*%a~3*b"2 + axb”4)
xd~2*xcosh(n*log(x)) "2 - 4*(a"3*b"2 + a*b~4)*c)*sinh((2*n - 1)*log(e)) + 2x(
(2”5 + 2*%a”3%b”2 + a*b~4)*d"2xcosh((2*n - 1)*log(e))*cosh(n*log(x)) + (275
+ 2%xa”3%b”2 + axb”4)*d"2*cosh(n*log(x))*sinh((2*n - 1)*log(e)))*sinh(n*xlog(
x)))/((a"7 + 2xa~5*b~2 + a”~3*b~4)*d"2*n*cosh(d*cosh(n*log(x)) + d*sinh(nxlo
g(x)) + ¢c)”2 + (a77 + 2*%a"b*b”2 + a~3%b74)*d"2*n*sinh(d*cosh(n*log(x)) + d*
sinh(n*log(x)) + c)72 + 2*%(a”6%b + 2%¥a”4xb~3 + a~2xb~5)*d~2*n*cosh(d*cosh(n
xlog(x)) + d*sinh(n*log(x)) + c) - (77 + 2xa”5xb~2 + a~3*b~4)*d"2*n + 2x*((
a~7 + 2xa”b*b”"2 + a~3%b”4)*d”2*n*cosh(d*cosh(n*log(x)) + d*sinh(n*log(x)) +
c) + (a"6%b + 2%a”4%b”3 + a"2%b”5)*d"2*n)*sinh(d*cosh(n*log(x)) + d*sinh(n

xlog(x)) + c))

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

2n-1
) dx

J‘ (ex
(besch (dx + ¢) + a)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+2#n)/(a+bxcsch(c+d*x"n))~2,x, algorithm="giac")



[Out] integrate((e*xx)~(2*n - 1)/(b*csch(d*x™n + c) + a)~2, x)

maple [F] time = 1.23, size = 0, normalized size = 0.00

-1+2n
) dx

f (ex
(a + besch (¢ + d x))?
Verification of antiderivative is not currently implemented for this CAS.

[In] int((exx)~(-1+2*n)/(a+b*csch(c+d*x"n)) ~2,x)
[Out] int((e*x)~(-1+2*n)/(a+b*csch(c+d*x"n))~2,x)

maxima [F] time = 0.00, size = 0, normalized size = 0.00
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4 ab?e? "y + (a3d32” + abzdezn)xzn - (a3dez np(2¢) 4 abzdezne(zc))e(zdxn+2”lOg(x)) -2 (2 p3e2np(nlogt+e) | (a

2 (a5den + adb?den — (a5dene(2 ) + a3b%dene C))e(z dxt) _ 9 (a4bdenec + a2b3denec)e‘

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+2#n)/(a+bxcsch(c+td*x"n))~2,x, algorithm="maxima"

[Out] 1/2*(4*axb~2xe~(2*n)*x"n + (a~3*xd*e” (2*n) + a*xb~2*d*e”(2*n))*x~(2*n) - (a3
xd*xe” (2xn) *xe” (2%c) + a*xb”2xd*e” (2*n)*e” (2%c))*e” (2xd*x"n + 2*xn*log(x)) - 2%
(2%b"3%e” (2#n) *e” (n*xlog(x) + c) + (a~2xbkxd*e”(2*n)*e”c + b~ 3*d*e” (2*n)*e"c)
*x7(2*n))*e” (d*x"n) )/ (a~b*d*e*n + a~3*b~2xd*exn - (a~5*d*e*n*e” (2*c) + a~3x

b~ 2xd*exnxe” (2%c) ) *e” (2*xd*x"n) - 2*x(a~4xb*d*e*n*e”c + a”~2xb"3xdxexn*xe”c)*e”
(d*x"n)) - integrate(-2x(axb”2*e”(2*n)*x"n - (b~3*e” (2*n)*e” (n*log(x) + c)

+ (2*%a”2*xbxd*e” (2*n)*e”c + b 3*kd*xe” (2*n)*e”"c)*x~ (2*n))*e” (d*x"n))/((a~5*xd*e

xe” (2%c) + a”3*b"2xdxexe” (2%c))*x*e” (2xd*x"n) + 2x(a~4xb*d*e*e”c + a~2xb"3x

dxexe~c)*x*e” (d*x"n) - (a”~b*d*xe + a”~3xb"2xd*xe)*x), x)

mupad [F] time = 0.00, size = -1, normalized size = -0.00

f (e x)Z n-1 N

ar—t Y
sinh(c+d x™)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x)~(2%n - 1)/(a + b/sinh(c + d*x"n))~2,x)
[Out] int((e*x)”"(2%n - 1)/(a + b/sinh(c + d*x"n))~2, x)

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

f (ex)Zn—l
(a+bcsch(c+ dx”))2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**(-1+2*n)/(atb*csch(c+d*x**n))**2,x)

[Out] Integral((exx)**x(2*xn - 1)/(a + b*csch(c + d¥x**n))**2, x)
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)—1+3n

383 [—& dx

(a+besch(c+dx™))?
Optimal. Leaf size=1218

dx" +c dx" +c dx" +c
2 3ny; [ __4¢ -3n 2 3ny; [__4¢ -3n 3ny i [__4¢ -3n 3 3t | __
2b*(ex) L12< o )x 2b(ex) le( -~ a2+bz)x 4b(ex) L13( - a2+bz)x _Zb (ex) L13( k

a2 (az + bz) d3en ’ a? (a2 + bz) den T a2V a2 + b2 d3en 22 <a2 B2

[Out] 1/3%(e*xx)”(3*n)/a"2/e/n-b"2*(e*x)~(3*n)/a~2/(a"2+b"2)/d/e/n/(x"n)+2%xb~2x (e*
x) 7 (3*n)*1n(1+axexp(c+d*x"n) /(b-(a~2+b~2)~(1/2)))/a~2/(a"2+b"2) /d"2/e/n/(x~
(2#n) ) +b~3* (exx) ~(3*n) *1n (1+a*xexp (c+d*x"n) / (b-(a"2+b"2) " (1/2))) /a~2/(a"2+b~
2)7(3/2)/d/e/n/ (x"n) +2*b~ 2% (e*x) ~ (3*n) *1n(1+a*xexp (c+d*x"n) / (b+(a"2+b~2) " (1/
2)))/a~2/(a"2+b"2)/d"2/e/n/ (x~(2*n) ) -b~3* (e*x) ~(3*n) *1n(1+axexp (c+d*x"n) /(b
+(a”2+b"2)"(1/2)))/a~2/(a"2+b"2)~(3/2) /d/e/n/ (x"n) +2xb~2* (e*x) ~ (3*n) *polylo
g(2,-axexp(c+d*x"n)/(b-(a~2+b"2)"(1/2)))/a~2/(a"2+b"2) /d"3/e/n/ (x~ (3*n) ) +2*
b~ 3% (e*xx)~ (3*n)*polylog(2,-axexp(c+d*x~n)/(b-(a~2+b~2)~(1/2)))/a~2/(a"2+b"2
)~ (3/2)/d72/e/n/ (x~ (2%n) ) +2*b~2* (e*x) ~ (3*n) *polylog (2, -a*xexp(c+d*x"n) / (b+(a
“2+b72)7(1/2)))/a"2/(a"2+b~2) /d"3/e/n/ (x~ (3*n) ) -2%b~3* (e*x) ~ (3*n) *polylog(2
,—axexp(c+d*x"n)/(b+(a"2+b"2)~(1/2)))/a~2/(a"2+b"2)~(3/2)/d"2/e/n/ (x~ (2*n))
-2*%b"3% (e*x) " (3*n) *polylog (3, -a*exp(c+d*x"n) / (b-(a~2+b~2)~(1/2)))/a~2/(a"~2+
b~2)~(3/2)/d"3/e/n/(x~(3*n) ) +2*b~3* (e*x) ~ (3*n) *polylog(3,-a*exp(c+d*x"n) /(b
+(a”2+b~2)"(1/2)))/a~2/(a"2+b"2)~(3/2)/d"3/e/n/ (x~ (3*n) ) -b~2* (e*x) ~ (3*n) *co
sh(c+d*x"n)/a/(a~2+b~2)/d/e/n/(x"n) / (b+a*xsinh (c+d*x"n) ) -2*b* (e*x) ~ (3*n) *1n(
1+axexp(c+d*x"n)/(b-(a"2+b~2)"(1/2)))/a~2/d/e/n/(x"n)/(a"2+b~2) " (1/2) +2xb*(
e*x) "~ (3*n) *1n(1+axexp (c+d*x"n) / (b+(a"2+b~2)"(1/2)))/a"2/d/e/n/(x"n)/(a"2+b~
2) "~ (1/2) -4xb* (e*x) ~ (3*n) *polylog(2,-axexp(c+d*x"n) /(b-(a~2+b~2)~(1/2)))/a"2
/d~2/e/n/(x~(2*xn) )/ (a~2+b~2) " (1/2) +4*b* (e*xx) ~ (3*n) *polylog(2,-a*xexp(c+d*x"n
)/ (b+(a”2+b~2)~(1/2)))/a"2/d"2/e/n/(x~(2*n))/(a"2+b~2) =~ (1/2) +4*b* (e*xx) ~ (3*n
)*polylog(3,-a*xexp(ct+d*x™n)/(b-(a"2+b”"2)"(1/2)))/a"2/d"3/e/n/(x~(3*n))/(a"2
+b72) 7 (1/2) -4*bx (exx) ~ (3*n) *polylog(3,-axexp(c+d*x"n)/ (b+(a~2+b"2)~(1/2)))/
a~2/d"3/e/n/(x~(3%n))/(a~2+b~2) ~(1/2)

Rubi [A] time = 2.12, antiderivative size = 1218, normalized size of antiderivative
= 1.00, number of steps used = 32, number of rules used = 13, integrand size = 24,

number of rules _ ) 542, Rules used = {5441, 5437, 4191, 3324, 3322, 2264, 2190, 2531, 2282,

integrand size

6589, 5561, 2279, 2391}
dx'+c dx+c dx"+c
2(pr)3 __e -3 2 ()3 __% -3 3 __*
2b*(ex)”"PolyLog (2, - m)x " 2b“(ex)”"PolyLog (2, - m)x " 4b(ex)”"PolyLog (3, N
a? (a2 + bz) d3en a? (a2 + bz) d3en a?Va? + b2 d3en

Antiderivative was successfully verified.
[In] Int[(e*x)~ (-1 + 3*n)/(a + b*Csch[c + d*x"n])~2,x]

[Out] (e*x)~(3*n)/(3*a"2*xe*n) - (b~2*(e*xx)~(3*n))/(a"2x(a”2 + b72)*d*exn*x™n) + (
2xb~2* (e*xx) " (3*n)*Log[1 + (a*E~(c + d*x™n))/(b - Sqrtl[a™2 + b72])])/(a"2*(a
T2 + b72)*d"2xe*n*x”(2#n)) + (b"3x(exx)~(3*n)*Logl[l + (a*E~(c + d*x"n))/(b
- Sqrt[a”2 + b72])])/(a"2*x(a"2 + b~2)7(3/2) *d*exn*x"n) - (2*b*(e*xx)~(3*n)*L
ogll + (a*E~(c + d*x™n))/(b - Sqrt[a”™2 + b~2])])/(a"2*Sqrt[a”2 + b~2]*d*e*n
*x"n) + (2xb~2*x(exx) ~(3*n)*Log[l + (a*xE~(c + d*x™n))/(b + Sqrt[a™2 + b~2])]
)/ (a™2x(a”2 + b72)*d"2*e*nxx” (2%n)) - (b~3*(e*x)”(3*n)*Log[l + (a*E~(c + d*
x"n))/(b + Sqrtl[a~2 + b™2])])/(a"2*%(a"2 + b72)7(3/2)*xd*e*xn*x"n) + (2%b*(e*xx
)~ (3*n)*Log[1 + (a*E~(c + d*x"n))/(b + Sqrt[a”2 + b~2])])/(a"2+Sqrt[a”2 + b
“2]*d*exn*x"n) + (2%b~2%(e*x)~(3*n)*PolyLogl[2, -((a*E~(c + d*x™n))/(b - Sqr
t[a™2 + b72]))]1)/(a™2%(a”2 + b72)*d"3*exn*kx” (3*n)) + (2*b~3*(e*x)~(3*n)*Pol
yLogl[2, -((a*xE~(c + d*x"n))/(b - Sqrtla™2 + b~2]))]1)/(a"2x(a"2 + b~2)7(3/2)
*xd"2xexn*x” (2*n)) - (4*b*(exx)”~(3*n)*PolyLogl[2, -((a*E~(c + d*x"n))/(b - Sq
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rt[a”2 + b~2]))])/(a~2*Sqrt[a”2 + b~2]*d"2*exn*x”~ (2*n)) + (2%b~2x(exx) ~(3*n
)*PolyLog[2, -((a*E~(c + d*x"n))/(b + Sqrt[a”2 + b~2]))])/(a"2*x(a"2 + b~2)*
d"3*e*n*x” (3*n)) - (2¥b73*(exx)”(3*n)*PolyLog[2, -((a*E~(c + d*x"n))/(b + S
grt[a™2 + b72]))])/(a"2*%(a”2 + b72)7(3/2)*d"2*xe*n*x~(2*n)) + (4*b*x(exx) (3%
n)*PolyLog[2, -((a*E~(c + d*x"n))/(b + Sqrt[a”2 + b~2]))])/(a~2*Sqrt[a~2 +

b~2] *d"2xe*n*x~(2*n)) - (2%b~3*(e*x)” (3*n)*PolyLog[3, -((a*E~(c + d*x"n))/(
b - Sqrt[a”2 + b~2]))]1)/(a"2x(a”2 + b~2)"(3/2)*d"3*e*n*x” (3*n)) + (4xbx(e*xx
)~ (3*n)*PolyLog[3, -((a*E~(c + d*x™n))/(b - Sqrt[a”2 + b~2]))])/(a"2*Sqrt[a
72 + b72]*d"3xe*n*x”(3*n)) + (2%b~3*(e*xx)” (3*n)*PolyLogl[3, -((a*E~(c + d*x~
n))/(b + Sqrt[a”2 + b~2]))])/(a"2*x(a"2 + b~2)7(3/2)*d"3*e*n*x~(3*n)) - (4*b
* (exx) ~(3#n) *PolyLog[3, -((a*E~(c + d*x"n))/(b + Sqrt[a”2 + b72]))])/(a"2%S
qrt[a”2 + b~2]*d"3*exn*x~(3*n)) - (b~2*x(e*x)~(3*n)*Cosh[c + d*x"n])/(ax(a~2
+ b72)*d*exn*x"n*x(b + a*Sinh[c + d*x"n]))

Rule 2190

Int [CC(F_)~((g_)*((e_.) + (£_)*(x_))))"(a_)*((c_.) + (d_)*(x_))"(m_.))/
(@) + (b_)*x((F_)~((g_.)*x((e_.) + (£_)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x) "mxLogl[l + (b*(F~(gx(e + f*x)))"n)/al)/(b*xf*g*n*Log[F]), x] - Di
st [(d*m) / (b*f*g*n*Log[F]), Int[(c + d*x)"(m - 1)*Log[l + (b*x(F~(gx(e + f*x)
))"n)/al, x], x] /; FreeQ[{F, a, b, ¢, 4, e, f, g, n}, x] && IGtQ[m, 0]

Rule 2264

Int [(FO)~(u)*((f_.) + (g_)*(x_))"(m_.))/((a_.) + (b_.)*(F_)"(u_) + (c_.)
*(F_)~(v_)), x_Symbol] :> With[{q = Rt[b~2 - 4xaxc, 2]}, Dist[(2*c)/q, Int[
((f + gxx)"m*xF"u) /(b - q + 2*%cxF~u), x], x] - Dist[(2xc)/q, Int[((f + g*xx)~

m¥F~u) /(b + q + 2*xcxF~u), x], x]] /; FreeQ[{F, a, b, ¢, £, g}, x] & EqQl[v,
2%u] && LinearQ[u, x] && NeQ[b~2 - 4*a*xc, 0] && IGtQ[m, O]

Rule 2279

Int[Logl(a_) + (b_.)*((F_)~((e_.)*((c_.) + (d_.)*(x_))))"(n_.)], x_Symbol]
:> Dist[1/(d*e*n*Log[F]), Subst[Int[Logla + b*x]/x, x], x, (F~(ex(c + dxx))
)°nl, x] /; FreeQ[{F, a, b, c, d, e, n}, x] && GtQ[a, 0]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int [FunctionOfExponentialFunction[u, x]/x, x], x, v], x]] /; Functi
onOfExponentialQ[u, x] && !'MatchQ[u, (w_)*x((a_.)*(v_)"(n_))"(m_) /; FreeQl[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)Iv_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2391

Int[Log[(c_.)*x((d_) + (e_.)*(x_)"(n_.))]/(x_), x_Symbol] :> -Simp[PolyLogl[2
, —(cxexx™n)]/n, x] /; FreeQl[{c, d, e, n}, x] && EqQ[c*d, 1]

Rule 2531

Int[Log[l + (e_.)*((F_)"((c_.)*x((a_.) + (b_D)*(x_))))"(m_D1*x((f_.) + (g_.)
x(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) “m*PolyLog[2, -(ex(F~(cx(a + bxx
)))"n)]1)/(b*cxn*Log[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x)~(m -
1)*PolyLog[2, -(ex(F~(cx(a + b*x)))"n)]1, x1, x] /; FreeQ[{F, a, b, c, e, f
, g, n}r, x] && GtQ[m, 0]

Rule 3322
Int[((c_.) + (d_)*x D))" (m_.)/((a_) + (b_.)*sin[(e_.) + (Complex[0, fz ])*
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(f_)*(x_)]1), x_Symbol] :> Dist[2, Int[((c + d*x) m*E~(-(I*xe) + f*xfz*x))/(-
(I¥b) + 2%a*xE~(-(I*e) + fxfz*xx) + I*b*xE~(2x(-(Ixe) + fxfzxx))), x], x] /; F
reeQ[{a, b, c, d, e, £, fz}, x] && NeQ[a"2 - b~2, 0] && IGtQ[m, O]

Rule 3324

Int[(Cc_.) + (d_D)*(x_))"(m_.)/((a_) + (b_.)*sin[(e_.) + (f_.)*(x_)1)"2, x_
Symbol] :> Simp[(b*(c + d*x) m*Cos[e + fxx])/(f*(a”2 - b72)*(a + b*Sin[e +
fxx])), x] + (Distla/(a”2 - b™2), Int[(c + d*x)"m/(a + b*Sin[e + f*x]), x],
x] - Dist[(b*dxm)/(fx(a"2 - b72)), Int[((c + d*x)"(m - 1)*Cos[e + fxx])/(a
+ bxSinle + f*x]), x], x]) /; FreeQ[{a, b, c, d, e, f}, x] && NeQ[a"2 - b~
2, 0] && IGtQ[m, O]

Rule 4191

Int[(cscl(e_.) + (£_)*(x_)1*(b_.) + (a_)) " (n_.)*((c_.) + (d_.)*(x_))"(m_.)
, x_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, 1/(Sin[e + f*x]"n/(b + a*Si
nle + £*x])°n), x], x] /; FreeQ[{a, b, ¢, d, e, f}, x] && ILtQ[n, 0] && IGt
Qlm, 0]

Rule 5437

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

Rule 5441

Int[((a_.) + Csch[(c_.) + (d_)*xx )" (@ )]1*x(M_.))"(p_)*((e)*x))"(m_.),
x_Symbol] :> Dist[(e~IntPart[m]*(e*x) FracPart[m])/x FracPart[m], Int[x"m*(
a + bxCsch[c + d*x™n])"p, x], x] /; FreeQ[{a, b, ¢, d, e, m, n, p}, x]

Rule 5561

Int[(Cosh[(c_.) + (d_.)*(x_)]*((e_.) + (f£_)*(x_)) " (m_.))/((a_) + (b_.)*Sin
h{(c_.) + (d_.)*(x_)]), x_Symbol] :> -Simp[(e + f*x)"(m + 1)/(b*fx(m + 1)),
x] + (Int[((e + f*xx)"m*E"(c + d*x))/(a - Rt[a"2 + b"2, 2] + b*E"(c + d*x))
, x] + Int[((e + f*x) ™ m*E"(c + d*x))/(a + Rt[a™2 + b72, 2] + b*E~(c + d*x))
, x]1) /; FreeQ[{a, b, c, d, e, £}, x] && IGtQ[m, O] && NeQ[a"2 + b~2, 0]

Rule 6589

Int[PolyLogln_, (c_.)*((a_.) + (b_.)*(x_))"(p_.)1/((@_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, cx(a + bxx)7pl/(exp), x] /; FreeQ[{a, b, c, d
, €, n, pt, x] & EqQ[b*xd, axe]

Rubi steps
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—-3n 3n i3
f (ex)—1+3n dx = (x (eX) )f (a+bcsch(c+dx"))2
(a + besch (¢ + dx™))? e
-3 3 x2
~ (X "(ex) ”) Subst (f (arbesch(crdx)2 dx, x, x”)
B en
x2 v2x? 2bx2
311 py)3
(x "(ex) n) Subst (f (a_z t Grasnhra? az(b+asinh(c+dx))) dx, X, xn)
en
(Zb -3n 3n) Subst f % d n (bz —3n(€ )Sn) Sub:
~ (ex)3” ) X" (ex) ubs T E—— X, X, X . X X ub:
~ 3a2en aZen
-3 3n
_ (ex)™ b?x"(ex)®" cosh (c + dx™) (4bx "(ex) ) Subst( —a+2]
Ba?en g(a? + b2) den (b + asinh (c + dx")) a%en
3.3
 (ex) P ex)™ b2x"(ex)>" cosh (c + dx™) (2b x(e
3a%en 42 (a2 + bz) den a (az + bz) den (b + asinh (c + dx"))
c+dx™
(x> PR (o) 20%x7"(ex)*" log (1 + b—aeaﬁ) 2bx ™" (ex)?" 1o
3a%en g2 (az + bz) den a2 (az + bz) d2en a2/ a2
c+dx"
2.—21 3n ac 3.1 3n
_ (ex)?" ) P2x " (ex)" 2b°x " (ex)*" log (1 + b_m) . b’>x"(ex)*" 1o
3a%en a2 (a2 + 12) den a? (a2 + b2) d2en a2 (a2 +
c+dx?
_ (ex)?m ~ bzx—n(ex):%n 2b2x‘2”(ex)3” log (1 + b—ai/m) .\ b3x_”(ex)3” lo
3a%en g2 (a2 + bz) den a? (az + bz) d?en 22 (a2 n
e e W@l ) P
3a%en g2 (a2 + b?) den a? (a2 + b2) d2en a2 (a2 +
2. 3 geC+ax" 5 _ 3
~ (ex)3" ) P2x " (ex)" 2b*x™“"(ex)*" log (1 + b_m) . b°x " (ex)*" 1o

" 3a%en g2 (az + bz) den a2 (az + bz) d?en

Mathematica [F] time = 118.96, size = 0, normalized size = 0.00

(ex)—1+3n

dx
f (a + besch (¢ + dx™))?

Verification is Not applicable to the result.

[In] Integrate[(exx)~ (-1 + 3*n)/(a + b*Cschlc + d*x"n])~2,x]
[Out] Integrate[(exx)~ (-1 + 3*n)/(a + b*Cschlc + d*x"n])~2, x]
fricas [F(-1)] time = 0.00, size = 0, normalized size = 0.00

Timed out

Verification of antiderivative is not currently implemented for this CAS.

a2 (a2 +
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[In] integrate((exx)~(-1+3#*n)/(a+bxcsch(c+d*x"n))~2,x, algorithm="fricas")
[Out] Timed out

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

(ex)3 n—-1
f 5 dx
(b csch (dx™ + ¢) + a)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+3#*n)/(a+bxcsch(c+td*x"n))~2,x, algorithm="giac")
[Out] integrate((exx)”~(3*n - 1)/(b*csch(d*x™n + c) + a)~2, x)

maple [F] time = 1.57, size = 0, normalized size = 0.00

f (ex)>" L

(a+bcesch(c+ dx”))2

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x)~(3*n-1)/(a+b*csch(c+d*x"n))~2,x)
[Out] int((e*xx)~(3*n-1)/(a+b*csch(c+d*x"n)) 2,x)

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

6 ab?e>"x2" + (®de>™ + ab?de>" )" — (a3de>e®9) + ab?de> e C))e(den+3”1°g(x)) -2 (3 pPednel2niostre) | (a

3 <a5den + a3b2den — (a5dene(2 ) + a3b%dene C))e(de") -2 (a4bdenef + azbe’denec)e(‘iJ

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)~(-1+3#*n)/(a+bxcsch(c+td*x"n))~2,x, algorithm="maxima"

[Out] 1/3*(6*a*xb~2xe”~(3*n)*x~(2*n) + (a~3*d*e”(3*n) + a*xb~2*d*e” (3*n))*x~(3*n) -
(a”3*d*e” (3*n) xe~ (2%c) + a*xb~2*xd*e” (3*n)*e” (2*c))*e” (2xd*x"n + 3*nxlog(x))

- 2% (3%b”3*e” (3*n) *e” (2*n*log(x) + c) + (a~2*xbxd*e”(3*n)*e”c + b~ 3*d*e” (3*n
Y*e~c)*xx” (3*n))*e” (d*x"n))/(a"bxd*exn + a”"3xb " 2kd*exn - (a~5xdxexnke” (2*c)

+ a”3*b"2*xd*exnxe” (2%c))*e” (2*%d*x"n) - 2*x(a~4xbxd*e*n*e”c + a”~2*b"3*kxd*e*n*e
“c)*e”(d*x"n)) - integrate(-2%(2xaxb~2%e” (3*n)*x~(2*n) - (2%b~3*e” (3*n)*e” (
2xnxlog(x) + c) + (2xa”2xbxd*e”(3*n)*e”c + b~ 3*d*e” (3*n)*e”c)*x~(3*n))*e”(d
*x7n))/((a”"5xdxexe™ (2xc) + a~3*b " 2*d*exe” (2*xc))*x*xe” (2*%d*x"n) + 2*(a~4*xbxdx
exe”c + a"2%b"3kxdxexe”c)*x*xe” (d*x"n) - (a"bkdxe + a~3*%b"2xd*e)*x), X)

mupad [F] time = 0.00, size = -1, normalized size = -0.00

3n-1
ex
f (ex) dx
b
(a + sinh(c+d x”))

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x)”(3*%n - 1)/(a + b/sinh(c + d*x"n)) " 2,x)
[Out] int((e*x)~(3*n - 1)/(a + b/sinh(c + d*x"n))"2, x)

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

f (ex)3n—1
(a+bcsch(c+ dx”))2
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)=**(-1+3*n)/(a+b*csch(c+d*x**n))**2,x)

[Out] Integral((exx)**(3*n - 1)/(a + b*csch(c + d¥x**n))**2, x)
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Chapter 4

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.

4.0.1 Mathematica and Rubi grading function

(* Original version thanks to Albert Rich emailed on 03/21/2017 *)
(* ::Package:: *)

(* ::Subsection:: *)
(*GradeAntiderivative[result,optimal] *)

(x ::Text:: *)

(*If result and optimal are mathematical expressions, *)

(* GradeAntiderivative[result,optimal] returnsx)

(x "F" if the result fails to integrate an expression thatx)

(* is integrablex*)

(x "C" if result involves higher level functions than necessary*)
(x "B" if result is more than twice the size of the optimalx*)

(x antiderivativex)

(x "A" if result can be considered optimalx)

GradeAntiderivative[result_,optimal_] :=
If [ExpnType [result] <=ExpnType [optimal],
If [FreeQ[result,Complex] || Not[FreeQ[optimal,Complex]],
If [LeafCount [result]<=2*LeafCount [optimal],
IIAII ,
llBll] s
"c"1,
If [FreeQ[result,Integrate] && FreeQ[result,Int],
||c|| s
"F"]]

(x ::Text:: *)

(*The following summarizes the type number assigned an *)
(*expression based on the functions it involvesx)

(*1 = rational functionx)

(¥2 = algebraic functionx)
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(¥3 = elementary functionx)

(x4 = special functionx)

(*5 = hyperpergeometric function*)
(¥6 = appell functionx)

(x7 = rootsum functionx)

(¥8 = integrate functionx)

(¥9 = unknown functionx)

ExpnType[expn_] :=
If [AtomQ[expn],
1,
If[ListQ[expn],
Max [Map [ExpnType,expnl],
If [Head [expn]===Power,
If [IntegerQlexpn[[2]1]1],
ExpnType [expn[[1]]],
If [Head [expn[[2]]]===Rational,
If [IntegerQ[expn[[1]1]] || Head[expn[[1]]]===Rational,
1,
Max [ExpnType [expn[[1]1],2]11,
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]1]],
If [SpecialFunction(Q[Head [expnl],
Apply[Max, Append [Map [ExpnType,Apply[List,expn]],4]1],
If [HypergeometricFunctionQ[Head [expn]],
Apply [Max, Append [Map [ExpnType, Apply[List,expn]],5]],
If [AppellFunctionQ[Head[expnl],
Apply [Max, Append [Map [ExpnType,Apply[List,expn]],6]],
If [Head [expn]===RootSum,
Apply [Max, Append [Map [ExpnType,Apply[List,expn]],7]],
If [Head[expn]l===Integrate || Head[expn]===Int,
Apply [Max, Append [Map [ExpnType,Apply[List,expn]],8]],
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

}, funcl

SpecialFunctionQ[func_] :=
MemberQ [{

Erf, Erfc, Erfi,
FresnelS, FresnelC,
ExpIntegralE, ExpIntegralEi, LoglIntegral,
SinIntegral, CosIntegral, SinhIntegral, CoshIntegral,
Gamma, LogGamma, PolyGamma,
Zeta, PolyLog, Productlog,
EllipticF, EllipticE, EllipticPi

},funcl]

HypergeometricFunctionQ[func_] :=

Member(Q [{HypergeometriciF1,Hypergeometric2F1,HypergeometricPFQ}, func]
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AppellFunctionQ[func_] :=
MemberQ [{AppellF1},func]
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4.0.2 Maple grading function

# File:

GradeAntiderivative.mpl

# Original version thanks to Albert Rich emailed on 03/21/2017

#Nasser
#Nasser

03/22/2017 Use Maple leaf count instead since buildin
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
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";

fi;

leaf_count_optimal:=leafcount (optimal);

ExpnType_result:=ExpnType (result);
ExpnType_optimal:=ExpnType (optimal) ;

if debug then

print ("ExpnType_result" ,ExpnType_result," ExpnType_optimal=",

ExpnType_optimal) ;

fi;
# If result and optimal are mathematical expressions,
# GradeAntiderivative[result,optimal] returns
# "F" if the result fails to integrate an expression that
# is integrable
# "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 optimal
#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
return "F";

end if;

if ExpnType_result<=ExpnType_optimal then
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;
#both result and optimal complex
if leaf_count_result<=2*leaf_count_optimal then
return "A";
else
return "B";
end if
else #result contains complex but optimal is not
if debug then
print("result contains complex but optimal is not");
fi;
return "C";
end if
else # result do not contain complex
# this assumes optimal do not as well
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";
end if
end if
else #ExpnType(result) > ExpnType(optimal)
if debug then
print ("ExpnType (result) > ExpnType(optimal)");
fi;
return "C";
end if

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
# 1 = rational function

# 2 = algebraic function

# 3 = elementary function

# 4 = special function

# 5 = hyperpergeometric function

# 6 = appell function

# 7 = rootsum function

# 8 = integrate function
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# 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(1l,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)])))
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,
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,EllipticE,E1lipticPi])

end proc:

HypergeometricFunctionQ := proc(func)
member (func, [HypergeometriclF1,hypergeom,HypergeometricPFQ])
end proc:
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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:

4.0.3 Sympy grading function

#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 *

def leaf_count(expr):
#sympy do not have leaf count function. This is approximation
return round(l.7*count_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,Ei,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]
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def is_atom(expn) :
try:
if expn.isAtom or isinstance(expn,int) or isinstance(expn,float):
return True
else:
return False

except AttributeError as error:
return False

def expnType(expn):
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(max,map(ExpnType,expn))
elif is_sqrt(expn):
if isinstance(expn.args[0],Rational): #type(op(l,expn),'rational')

return 1
else:
return max(2,expnType(expn.args[0])) #max(2,ExpnType(op(1l,expn)))
elif isinstance(expn,Pow):  #type(expn,' "~ ')

if isinstance(expn.args([1],Integer): #type(op(2,expn), 'integer')
return expnType(expn.args[0])  #ExpnType(op(1,expn))
elif isinstance(expn.args[1],Rational): #type(op(2,expn), 'rational')
if isinstance(expn.args[0],Rational): #type(op(l,expn),'rational')
return 1
else:
return max(2,expnType(expn.args[0])) #max(2,ExpnType(op(1l,expn
)))
else:
return max(3,expnType(expn.args[0]),expnType(expn.args[1])) #max(3,
ExpnType (op(1,expn)) ,ExpnType (op(2,expn)))
elif isinstance(expn,Add) or isinstance(expn,Mul): #type(expn,' + ') or
type(expn, ' % ")
ml = expnType(expn.args[0])
m2 = expnType(list(expn.args[1:]))
return max(ml,m2) #max(ExpnType(op(1l,expn)) ,max(ExpnType(rest(expn))))
elif is_elementary_function(expn.func): #ElementaryFunctionQ(op(0,expn))
return max(3,expnType(expn.args[0])) #max(3,ExpnType(op(1l,expn)))
elif is_special_function(expn.func): #SpecialFunctionQ(op(0,expn))
ml = max(map(expnType, list(expn.args)))
return max(4,ml) #max (4, apply (max,map (ExpnType, [op(expn)]1)))
elif is_hypergeometric_function(expn.func): #HypergeometricFunctionQ(op(0,
expn))
ml = max(map(expnType, list(expn.args)))
return max(5,m1)  #max(5,apply(max,map(ExpnType, [op(expn)])))
elif is_appell_function(expn.func):
ml = max(map(expnType, list(expn.args)))
return max(6,m1)  #max(5,apply(max,map(ExpnType, [op(expn)])))
elif isinstance(expn,RootSum) :
ml = max(map(expnType, list(expn.args))) #Apply[Max,Append[Map[ExpnType
,Apply[List,expnl],71],
return max(7,ml)
elif str(expn).find("Integral") != -1:
ml = max(map(expnType, list(expn.args)))
return max(8,m1)  #max(5,apply(max,map(ExpnType, [op(expn)])))
else:
return 9
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#main function
def grade_antiderivative(result,optimal):

leaf _count_result = leaf_count(result)
leaf_count_optimal

leaf_count (optimal)

expnType_result = expnType(result)
expnType_optimal = expnType(optimal)
if str(result).find("Integral") != -1:

return "F"

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:
return "A"
else:
return "B"
else: #result contains complex but optimal is not
return "C"
else: # result do not contain complex, this assumes optimal do not as

well
if leaf count_result <= 2xleaf_count_optimal:
return "A"
else:
return "B"
else:

return "C"

4.0.4 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 Maxima results.

#Dec 24, 2019. Nasser: Added 'exp_integral_e' and 'sng', 'sin_integral'
# 'arctan2','floor', 'abs', 'log_integral'

from sage.all import *
from sage.symbolic.operators import add_vararg, mul_vararg

debug=False;

def tree_size(expr):
e
Return the tree size of this expression.
win
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[1] == Rational(1,2):
if debug: print ("expr is sqrt")
return True
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else:
return False
else:
return False

def is_elementary_function(func):

debug=False

m = func.name() in ['exp','log','ln',
'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',
'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

def is_atom(expn):

debug=False
if debug: print ("Enter is_atom")

#thanks to answer at https://ask.sagemath.org/question/49179/what-is-
sagemath-equivalent-to-atomic-type-in-maple/
try:

if expn.parent() is SR:
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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:

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)==list: #isinstance(expn,list):
return max(map(expnType, expn))  #apply(max,map(ExpnType,expn))
elif is_sqrt(expn):
if type(expn.operands() [0])==Rational: #type(isinstance(expn.args[0],
Rational) :
return 1
else:
return max(2,expnType(expn.operands() [0])) #max(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(expn.args[1],

Rational)

if type(expn.operands() [0])==Rational: #isinstance(expn.argsl[0],
Rational)

return 1
else:

return max(2,expnType (expn.operands() [0])) #max(2,expnType(

expn.args[0]))

else:

return max(3,expnType (expn.operands() [0]) ,expnType (expn.operands ()

[1]1)) #max(3,expnType (expn.operands() [0]),expnType (expn.operands() [1]))
elif expn.operator() == add_vararg or expn.operator() == mul_vararg: #
isinstance(expn,Add) or isinstance(expn,Mul)

ml = expnType(expn.operands() [0]) #expnType(expn.args[0])

m2 = expnType(expn.operands() [1:]) #expnType(list(expn.args[1:]))

return max(ml,m2) #max(ExpnType(op(1l,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())) #max (map (expnType, list(
expn.args)))

return max(4,ml) #max (4,m1)

elif is_hypergeometric_function(expn.operator()): #
is_hypergeometric_function(expn.func)

ml = max(map(expnType, expn.operands())) #max (map (expnType, list(
expn.args)))

return max(5,m1)  #max(5,ml1)
elif is_appell_function(expn.operator()):
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ml = max(map(expnType, expn.operands())) #max (map (expnType, list(
expn.args)))
return max(6,m1)  #max(6,ml)
elif str(expn).find("Integral") != -1: #this will never happen, since it
#is checked before calling the grading function that is passed.
#but kept it here.
ml = max(map(expnType, expn.operands())) #max (map (expnType, list(
expn.args)))
return max(8,m1)  #max(5,apply(max,map(ExpnType, [op(expn)])))
else:
return 9

#main function
def grade_antiderivative(result,optimal):

if debug: print ("Enter grade_antiderivative for sagemath")

tree_size(result) #leaf_count(result)
tree_size(optimal) #leaf_count(optimal)

leaf count_result
leaf_count_optimal

if debug: print ("leaf_count_result=", leaf_count_result, "
leaf_count_optimal=",leaf_count_optimal)

expnType_result expnType (result)
expnType_optimal = expnType(optimal)

if debug: print ("expnType_result=", expnType_result, "expnType_optimal=",
expnType_optimal)

if expnType_result <= expnType_optimal:
if result.has(I):
if optimal.has(I): #both result and optimal complex
if leaf_count_result <= 2x*leaf_count_optimal:
return "A"
else:
return "B"
else: #result contains complex but optimal is not
return "C"
else: # result do not contain complex, this assumes optimal do not as
well
if leaf_count_result <= 2x*leaf_count_optimal:
return "A"
else:
return "B"
else:
return "C"
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