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

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

The number of integrals in this report is [ 68 |. This is test number [ 167 |.

1.1 Listing of CAS systems tested

The following are the CAS systems tested:

1.
2.
3.
4.

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

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

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

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

8.

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

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

Maxima and Fricas and Giac are called using Sagemath. This was done using Sagemath
integrate command by changing the name of the algorithm to use the different CAS
systems.

Sympy was called directly from Python.



1.2 Results

Important note: A number of problems in this test suite have no antiderivative in closed
form. This means the antiderivative of these integrals can not be expressed in terms of
elementary, special functions or Hypergeometric2F1 functions. RootSum and RootOf are
not allowed.

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

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

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

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

System % solved % Failed
Rubi 100.00 (68 ) | 0.00 (0)
Mathematica | 100.00 ( 68 ) | 0.00 (0 )
Maxima | 91.18 (62) | 8.82(6)
Fricas 88.24 (60) | 11.76 (8)
Maple 85.29 (58 ) | 14.71 ( 10)
Giac 63.24 (43 ) | 36.76 ( 25)
Sympy | 33.82(23) | 66.18 (45)
Mupad 30.88 (21) |69.12 (47)

Table 1.1: Percentage solved for each CAS

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



grade | description

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

B Integral was solved and antiderivative is optimal in quality but leaf size
is larger than twice the optimal antiderivatives leaf size.

C Integral was solved and antiderivative is non-optimal in quality. This
can be due to one or more of the following reasons
1. antiderivative contains a hypergeometric function and the optimal
antiderivative does not.
2. antiderivative contains a special function and the optimal an-
tiderivative does not.
3. antiderivative contains the imaginary unit and the optimal an-
tiderivative does not.

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

Table 1.2: Description of grading applied to integration result

Grading is implemented for all CAS systems. Based on the above, the following table
summarizes the grading for this test suite.

System % A grade | % B grade | % C grade | % F grade
Rubi 100.00 0.00 0.00 0.00
Mathematica 95.59 1.47 2.94 0.00
Maxima, 75.00 13.24 2.94 8.82
Maple 70.59 7.35 7.35 14.71
Fricas 60.29 27.94 0.00 11.76
Sympy 32.35 1.47 0.00 66.18
Giac 30.88 27.94 4.41 36.76
Mupad N/A 22.06 0.00 69.12

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 | 0 0.00 % 0.00 % 0.00 %
Maple 10 100.00 % 0.00 % 0.00 %
Fricas 8 100.00 % 0.00 % 0.00 %
Giac 25 100.00 % 0.00 % 0.00 %
Maxima 6 100.00 % 0.00 % 0.00 %
Sympy 45 93.33 % 4.44 % 2.22 %
Mupad 47 100.00 % 0.00 % 0.00 %

Table 1.4: Failure statistics for each CAS




1.3 Time and leaf size Performance

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

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

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

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

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

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

System Mean  time | Mean size | Normalized Median Normalized
(sec) mean size median
Rubi 0.08 85.13 0.91 66.50 1.00
Mathematica | 0.58 72.43 0.85 53.00 0.92
Maple 1.23 115.91 1.10 57.00 1.08
Maxima 0.27 111.19 1.44 61.00 0.95
Fricas 0.37 142.23 1.62 70.00 1.42
Sympy 0.39 49.74 0.90 29.00 1.00
Giac 0.36 162.21 1.67 65.00 1.70
Mupad 0.46 24.14 0.67 15.00 0.80

Table 1.5: Time and leaf size performance for each CAS

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

Normalized mean size of antiderivative

Lower is better

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

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

Giac {}

Mupad {}
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1.6 list of integrals solved by CAS but failed
verification

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

Rubi {}

Mathematica {}

Maple Verification phase not implemented yet.
Maxima Verification phase not implemented yet.
Fricas Verification phase not implemented yet.
Sympy Verification phase not implemented yet.
Giac Verification phase not implemented yet.

Mupad Verification phase not implemented yet.

1.7 Timing

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

cpu_time := Usage(assign (’result_of_int’,int(expr,x)),output=’realtime’

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

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

A verification phase was applied on the result of integration for Rubi and Mathematica.

Future version of this report will implement verification for the other CAS systems. For
the integrals whose result was not run through a verification phase, it is assumed that the
antiderivative was correct.

Verification phase also had 3 minutes time out. An integral whose result was not verified
could still be correct, but further investigation is needed on those integrals. These integrals
were marked in the summary table below and also in each integral separate section so they
are easy to identify and locate.

1.9 Important notes about some of the re-
sults

1.9.1 Important note about Maxima results

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

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

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

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

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

'besselexpand : true'

'display2d : false'

'domain : complex'

'keepfloat : true'
'load(to_poly_solve)'
'load(simplify_sum)'
'load(abs_integrate)' 'load(diag)'

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

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

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

1.9.2 Important note about FriCAS result

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

These will fail With error Exception raised: NotImplementedError.

The number of such cases seems to be very small. About 1 or 2 percent of all integrals.
These can be identified by looking at the exception message given in the result.

1.9.3 Important note about finding leaf size of antiderivative

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

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

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



https://ask.sagemath.org/question/43088/integrate-results-that-are-different-from-using-maxima/
https://ask.sagemath.org/question/43088/integrate-results-that-are-different-from-using-maxima/
https://ask.sagemath.org/question/57123/could-we-have-a-leaf_count-function-in-base-sagemath/
https://ask.sagemath.org/question/57123/could-we-have-a-leaf_count-function-in-base-sagemath/
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For Sympy, which was called directly from Python, the following code was used to obtain
the leafsize of its result

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

except Exception as ee:
leafCount =1

1.9.4 Important note about Mupad results

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

processing Mupad result.

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

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

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

Which gives sin(x)~2/2




1.10 Design of the test system

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

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

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

Latex report
using input

from the ‘ HTML
result tables

™ Giac

SageMath/Python
script to test
Maxima, Fricas +

grading
Maxima —>

High level overview of the CAS
independent integration test

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

! Fricas

pe

[ | SageMath

1. integer, the problem number.

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

4. integer. Leaf size of the optimal antiderivative.

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

6. string. The integral in Latex format

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

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

9. string. The optimal antiderivative in Latex format.

10. integer. 0 or 1. Indicates if problem has known antiderivative or not
11. String. The result (antiderivative) in CAS own syntax.

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

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

The following fields are present only in Rubi Table file

15. integer. Number of steps used.

16. integer. Number of rules used.

17. integer. Integrand leaf size.

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

19. String of form “{n,n,..}” which is list of the rules used by Rubi a1 A
20. String. The optimal antiderivative in Mathematica syntx August 26,2022
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Chapter 2

detailed summary tables of results

Local contents

2.1 List of integrals sorted by grade for each CAS . .

2.2 Detailed conclusion table per each integral for all CAS systems . .. .. ...

2.3 Detailed conclusion table specific for Rubi results
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2.1 List of integrals sorted by grade for each
CAS

Local contents

2.1.1
2.1.2
2.1.3
214
2.1.5
2.1.6
2.1.7
2.1.8

Rubi .

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

Maple

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

FriCAS
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2.1.1 Rubi

A grade: { [1}[2,3}4,5}6, 7,8} 9} L0} [L1} 12} 13} [14} [I5} [16} [I7,[I&) [I% [20, 21} 22} 23} 24} [25} [26} [27)
[28,[29}30} 31}, 32} 33} 34} 135} [361, 37, (38, 139} (40, [T} 12} 43} (44}, (43}, 46}, 47} 48, (49} 50} [p 1} 52} 53}, 54} 55,
56157 58} 59} 60} 61}62}[63} 64, 65}, 66} 67} 68 }

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

2.1.2 Mathematica

A gvact: { 12,57 BT 11 2 13} 15 6, 17 [ 19,20, 21 22, 25 2,25 26,27
29,130, 31132}, 33}, 34} 351 [36}, 37} 38}, [39, 40} (A1} 42} 43} (44} (45} [461, [47], (43} 49} [501 [51}, 52} 53} [ 4} [55}, [56),
57,153 59,160} 611 62,/63} 64,6516 }

B grade: {3}

C grade: {6768 }

F grade: { }

2.1.3 Maple
A grade: { [1}[2)[3) [4,[5} 6} 7} 8} 9} [10} 131415

>
IS

(281 301 31} 32| 33} 34 36| 38} 40} 1] 42|44 46} 50} 5] 5253157 583 6] 66 }

B grade: { 29}[59}[60}/64}[65) }

C grade: { 35[47,[54}[65,56] }

F grade: { [37}[8% 43} [45} 48} 4% [62} 63} 67, [68] }

2.1.4 Maxima

A grade: { BEBNBGOIEEAS

I3
&
2
S
E3
-

(34, 35,36} 37, 381 39} 40, UL 4T U4 46, 4T U UG
B grade: { }

C grade: {2829 }

F grade: { [43}[45][62,[63}[67,68] }
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2.1.5 FriCAS

A grade: { (13,8, 7, 8,0} 1) T2,[T2, 5} 17 13,19, 23} 27 25,26, 27, 25) 29, 1 52 B3} B8 o,
1} 42, 446, 53] 4 6, 57, 53 59,60} 6] 64165166 )

B grace: { 2619} 3,6, 20) 21 22,80, 34,56, 50, 57 52,55 62 63,6765 )

C grade: { }

F grade: { [35}37}[39) 43} 45} A7} 48} [49] }

2.1.6 Sympy

A grade: { 1315722, 25 2 ) 22 29,3, 7 559 60,663 )
B grade: {10 }
C grade: { }

F grade: { 217356, 7,6,[11, 12,1314 16,15, 19
/5, 45, 46) 47 45,19, 50, 51 53 53 b4 B, 661 62

21} [25}[30} 31} 32} [34, 35} [36} 37} [38, 39} [40),
[64,/65,67,68] }

5
E

&

2.1.7 Giac

A grade: { 2} B) D) 0T} 12 76 17 15[ 22 T 2 1 46,53, 57 8, 6L 66 }
B grade: { 13,784 [5) 21, 23, 24, 25, 26) 27, 25 29, 53,50, 60,465 )
C grade: { EBE3E0 )

F.g}rade: { BI[L3,[20,[30,[31} 32} 34} 35,36} 37} 38} 39} 40} 43} 45} A7} |48} 49} [50} 5 1, 52} 623 63, 67
68

2.1.8 Mupad

A grade: { [41}42)[44, [46|[57} 58] }
B grade: { (1351015, 22,23 74,27 5 0 BB, 61,66
C grade: { }

F grade: { 2,[4l[5}[6} 7}9) [L 1}[12} L3} [14}[16} 18} 19} [20} 2]
[40}[43} |45} [47} |48} |49} [50} 51} 52, [53, [54 55} 56, 5%, 60} 62,63} 64

B

67}/68] }

&
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2.2 Detailed conclusion table per each inte-
gral for all CAS systems

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

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

_antiderivative leaf size help make the table fit, Mathematica was abbre-
optimal antiderivative leaf size

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

fined as

grade A A A A B A A B B
) verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
viated to MMA.
size 34 34 31 45 80 29 36 75 28
N.S. 1 1.00 0.91 1.32 2.35 0.85 1.06 2.21 0.82

time (sec) N/A 0.024 0.030 0.359 0.268 0.350 0.170 0.412 0.083

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

grade A A A A B B F A F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 69 69 67 74 110 189 0 75 -1
N.S. 1 1.00 0.97 1.07 1.59 2.74 0.00 1.09 -0.01
time (sec) N/A 0.030 0.061 0.503 0.265 0.383 0.000 0.430 0.000

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

grade A A B A A A A B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 15 15 31 14 13 13 19 27 13
N.S. 1 1.00  2.07 0.93 0.87 0.87 1.27 1.80 0.87

time (sec) N/A 0.012 0.009 0.404 0.263 0.380 0.077 0.383 0.048
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Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A B A F A F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 53 53 45 40 87 49 0 41 -1
N.S. 1 1.00 0.85 0.75 1.64 0.92 0.00 0.77  -0.02
time (sec) N/A 0.013 0.023 0.490 0.267  0.403 0.000 0.411 0.000
Problem 5 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F A F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 25 25 23 27 24 39 0 24 -1
N.S. 1 1.00 0.92 1.08 0.96 1.56 0.00 0.96 -0.04
time (sec) N/A 0.024 0.012 0.425 0.322 0.374  0.000 0.419 0.000
Problem 6 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 66 66 70 70 55 183 0 0 -1
N.S. 1 1.00 1.06 1.06 0.83 2.77 0.00 0.00 -0.02
time (sec) N/A 0.025 0.051 0.506 0.256  0.399 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F B F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 42 42 38 58 40 71 0 108 -1
N.S. 1 1.00 0.90 1.38 0.95 1.69 0.00 257  -0.02
time (sec) N/A 0.063 0.032 0.438 0.307  0.356 0.000 0.403 0.000
Problem 8 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A A B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 51 51 40 55 59 60 78 142 42
N.S. 1 1.00 0.78 1.08 1.16 1.18 1.53 2.78 0.82
time (sec) N/A 0.037 0.078 1.531 0.264  0.353 0.283 0.402 0.105




25

Problem 9 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F A F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 99 99 101 90 95 427 0 97 -1
N.S. 1 1.00 1.02 0.91 0.96 4.31 0.00 098 -0.01
time (sec) N/A 0.072 0.155 1.517 0.476  0.388 0.000 0.412 0.000
Problem 10 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A B A B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 31 31 27 34 38 28 60 54 22
N.S. 1 1.00 0.87 1.10 1.23 0.90 1.94 1.74 0.71
time (sec) N/A 0.020 0.020 0.651 0.268  0.401 0.132 0.391 0.058
Problem 11 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F A F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 78 78 86 51 56 73 0 58 -1
N.S. 1 1.00 1.10 0.65 0.72 0.94 0.00 0.74  -0.01
time (sec) N/A 0.030 0.053 1.241 0.476  0.444 0.000 0.412 0.000
Problem 12 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F A F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 37 37 33 34 31 49 0 35 -1
N.S. 1 1.00 0.89 0.92 0.84 1.32 0.00 095 -0.03
time (sec) N/A 0.042 0.016 1.231 0.303  0.358 0.000 0.415 0.000
Problem 13 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 88 88 9 86 61 394 0 0 -1
N.S. 1 1.00 1.07 0.98 0.69 4.48 0.00 0.00 -0.01
time (sec) N/A 0.052 0.177 1.364 0.320  0.415 0.000 0.000 0.000
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Problem 14 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F B F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 57 57 46 69 36 90 0 126 -1
N.S. 1 1.00 0.81 1.21 0.63 1.58 0.00 221 -0.02
time (sec) N/A 0.088 0.066 1.227 0.319 0.347 0.000 0.411 0.000
Problem 15 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A A B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 79 79 55 93 100 96 92 192 70
N.S. 1 1.00 0.70 1.18 1.27 1.22 1.16 2.43 0.89
time (sec) N/A 0.053 0.121 1.861 0.264  0.397 0.425 0.411 0.957
Problem 16 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F A F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 160 160 184 157 162 903 0 166 -1
N.S. 1 1.00 1.15 0.98 1.01 5.64 0.00 1.04 -0.01
time (sec) N/A 0.103 0.265 2.036 0.497  0.403 0.000 0.407 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A B A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 33 33 33 31 62 38 44 56 26
N.S. 1 1.00  1.00 0.94 1.88 1.15 1.33 1.70 0.79
time (sec) N/A 0.022 0.009 1.072 0256 0364 0.192 0423 0.062
Problem 18 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F A F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 125 125 136 86 91 113 0 95 -1
N.S. 1 1.00 1.09 0.69 0.73 0.90 0.00 0.76  -0.01
time (sec) N/A 0.051 0.087 1.464 0.479  0.422 0.000 0.419 0.000
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Problem 19 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F A F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 55 55 49 55 50 83 0 50 -1
N.S. 1 1.00 0.89 1.00 0.91 1.51 0.00 091  -0.02
time (sec) N/A 0.067 0.026 1.629 0.332 0.338  0.000 0.413 0.000
Problem 20 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 136 136 204 149 102 891 0 0 -1
N.S. 1 1.00  1.50 1.10 0.75 6.55 0.00 0.00 -0.01
time (sec) N/A 0.081 0.257 1.819 0.336  0.445 0.000 0.000 0.000
Problem 21 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F B F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 91 91 92 120 58 168 0 224 -1
N.S. 1 1.00 1.01 1.32 0.64 1.85 0.00 2.46 -0.01
time (sec) N/A 0.152 0.058 1.553 0.339  0.358 0.000 0.412 0.000
Problem 22 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A B B A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 67 67 67 63 126 128 94 108 52
N.S. 1 1.00 1.00 0.94 1.88 1.91 1.40 1.61 0.78
time (sec) N/A 0.036 0.024 1.553 0.260  0.407 0.953 0.420 0.988
Problem 23 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A A B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 8 8 8 7 6 6 5 15 6
N.S. 1 1.00  1.00 0.88 0.75 0.75 0.62 1.88 0.75
time (sec) N/A 0.011 0.006 0.464 0.271 0.380 0.123 0.417 0.879
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Problem 24 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A A B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 8 8 8 7 6 6 8 15 15
N.S. 1 1.00  1.00 0.88 0.75 0.75 1.00 1.88 1.88
time (sec) N/A 0.008 0.005 0.428 0.270  0.413 2931 0.413 0.903
Problem 25 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F B F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 33 33 33 56 37 58 0 173 -1
N.S. 1 1.00 1.00 1.70 1.12 1.76 0.00 5.24 -0.03
time (sec) N/A 0.0564 0.020 1.334 0.302 0.362  0.000 0.417 0.000
Problem 26 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A A B F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 21 21 21 27 24 39 17 43 -1
N.S. 1 1.00 1.00 1.29 1.14 1.86 0.81 2.05 -0.05
time (sec) N/A 0.023 0.009 1.344 0.296 0.368 0.643 0.402 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A A B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 13 13 13 14 13 15 15 29 13
N.S. 1 1.00  1.00 1.08 1.00 1.15 1.15 2.23 1.00
time (sec) N/A 0.011 0.005 0.407 0.257 0.566 0.327 0.408 0.875
Problem 28 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A C A A B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 29 29 29 44 47 33 29 93 29
N.S. 1 1.00 1.00 1.52 1.62 1.14 1.00 3.21 1.00
time (sec) N/A 0.021 0.017 1.212 0.288  0.437 0.473 0.412 0.885
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Problem 29 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A B C A A B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 46 46 39 94 48 43 46 216 66
N.S. 1 1.00 0.85 2.04 1.04 0.93 1.00 4.70 1.43
time (sec) N/A 0.038 0.031 1.217 0.296 0395 0.693 0.411 0.931
Problem 30 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 67 67 71 70 72 225 0 0 -1
N.S. 1 1.00 1.06 1.04 1.07 3.36 0.00 0.00 -0.01
time (sec) N/A 0.032 0.059 0.866 0.289 0.396 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 25 25 25 27 24 39 0 0 -1
N.S. 1 1.00  1.00 1.08 0.96 1.56 0.00 0.00 -0.04
time (sec) N/A 0.024 0.012 0.785 0.291 0.462 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 57 57 49 44 63 53 0 0 -1
N.S. 1 1.00 0.86 0.77 1.11 0.93 0.00 0.00 -0.02
time (sec) N/A 0.023 0.026 0.865 0.303  0.422 0.000 0.000 0.000
Problem 33 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A A B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 15 15 15 14 13 17 22 33 13
N.S. 1 1.00 1.00 0.93 0.87 1.13 1.47 2.20 0.87
time (sec) N/A 0.012 0.006 0.407 0.270  0.447 0.661 0.407 0.901
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Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 75 75 74 82 63 250 0 0 -1
N.S. 1 1.00 0.99 1.09 0.84 3.33 0.00 0.00 -0.01
time (sec) N/A 0.035 0.052 0.876 0.306  0.514 0.000 0.000 0.000
Problem 35 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A C A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 67 67 7 74 61 0 0 0 -1
N.S. 1 1.00 1.15 1.10 0.91 0.00 0.00 0.00 -0.01
time (sec) N/A 0.016 0.054 0.449 0.073  0.000 0.000 0.000 0.000
Problem 36 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 25 25 23 33 30 54 0 0 -1
N.S. 1 1.00 0.92 1.32 1.20 2.16 0.00 0.00 -0.04
time (sec) N/A 0.032 0.017 1.252 0.327  0.450 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 89 89 81 0 68 0 0 0 -1
N.S. 1 1.00 091 0.00 0.76 0.00 0.00 0.00 -0.01
time (sec) N/A 0.052 0.085 1.052 0.076 ~ 0.000 0.000 0.000 0.000
Problem 38 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 43 43 36 40 37 69 0 0 -1
N.S. 1 1.00 0.84 0.93 0.86 1.60 0.00 0.00 -0.02
time (sec) N/A 0.046 0.023 5.184 0.333  0.605 0.000 0.000 0.000
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Problem 39 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 150 150 138 0 125 0 0 0 -1
N.S. 1 1.00 0.92 0.00 0.83 0.00 0.00 0.00 -0.01
time (sec) N/A 0.058 1.342 1.013 0.091 0.000  0.000 0.000 0.000
Problem 40 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 67 67 52 67 62 114 0 0 -1
N.S. 1 1.00 0.78 1.00 0.93 1.70 0.00 0.00 -0.01
time (sec) N/A 0.073 0.036 4.842 0.343  0.392 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD TBD
size 21 0 0 0 0 0 0 0 -1
N.S. 1 0.00  0.00 0.00 0.00 0.00 0.00 0.00 -0.05
time (sec) N/A 0.015 3.739 0.574 0.000  0.000 0.000 0.000 0.000
Problem 42 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD TBD
size 23 0 0 0 0 0 0 0 -1
N.S. 1 0.00  0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.018 5.681 0.777 0.000  0.000 0.000 0.000 0.000
Problem 43 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 95 95 9 0 0 0 0 0 -1
N.S. 1 1.00 0.99 0.00 0.00 0.00 0.00 0.00 -0.01
time (sec) N/A 0.080 0.107 0.509 0.000  0.000 0.000 0.000 0.000
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Problem 44 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD TBD
size 39 0 0 0 0 0 0 0 -1
N.S. 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.03
time (sec) N/A 0.036 4.085 0.516 0.000  0.000 0.000 0.000 0.000
Problem 45 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F F(-1) F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 131 131 148 0 0 0 0 0 -1
N.S. 1 1.00 1.13 0.00 0.00 0.00 0.00 0.00 -0.01
time (sec) N/A 0.138 0.274 0.829 0.000  0.000 0.000 0.000 0.000
Problem 46 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A F(-1) A A
verified N/A N/A N/A TBD TBD TBD TBD TBD TBD
size 41 0 0 0 0 0 0 0 -1
N.S. 1 0.00  0.00 0.00 0.00 0.00 0.00 0.00 -0.02
time (sec) N/A 0.040 5.942 0.717 0.000  0.000 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A C A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 89 89 100 110 85 0 0 0 -1
N.S. 1 1.00 1.12 1.24 0.96 0.00 0.00 0.00 -0.01
time (sec) N/A 0.045 0.127 0.539 0.093  0.000 0.000 0.000 0.000
Problem 48 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 128 128 116 0 101 0 0 0 -1
N.S. 1 1.00 0.91 0.00 0.79 0.00 0.00 0.00 -0.01
time (sec) N/A 0.109 0.180 1.106 0.103  0.000 0.000 0.000 0.000
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Problem 49 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 200 200 182 0 173 0 0 0 -1
N.S. 1 1.00 0.91 0.00 0.86 0.00 0.00 0.00 -0.00
time (sec) N/A 0.139 2.658 1.370 0.162 0.000  0.000 0.000 0.000
Problem 50 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 45 45 46 74 34 140 0 0 -1
N.S. 1 1.00 1.02 1.64 0.76 3.11 0.00 0.00 -0.02
time (sec) N/A 0.066 0.042 1.444 0.323 0.399 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 67 67 54 90 47 182 0 0 -1
N.S. 1 1.00 0.81 1.34 0.70 2.72 0.00 0.00 -0.01
time (sec) N/A 0.091 0.095 2.998 0.343  0.384 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B F(-2) F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 113 113 97 152 70 320 0 0 -1
N.S. 1 1.00 0.86 1.35 0.62 2.83 0.00 0.00 -0.01
time (sec) N/A 0.158 0.116  3.546 0.350  0.369 0.000 0.000 0.000
Problem 53 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F A F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 71 71 60 54 69 98 0 52 -1
N.S. 1 1.00 0.85 0.76 0.97 1.38 0.00 0.73  -0.01
time (sec) N/A 0.034 0.528 0.476 0.316 0.365 0.000 0.408 0.000
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Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A C B A F C F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 113 113 62 136 818 164 0 137 -1
N.S. 1 1.00 0.55 1.20 7.24 1.45 0.00 1.21 -0.01
time (sec) N/A 0.071 0.090 0.803 0.498  0.502 0.000 0.410 0.000
Problem 55 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A C B B F C F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 54 54 39 66 650 134 0 99 -1
N.S. 1 1.00 0.72 1.22 12.04 2.48 0.00 1.83 -0.02
time (sec) N/A 0.040 0.024 0.770 0.462 0.443 0.000 0.425 0.000
Problem 56 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A C B A F C F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 37 37 25 36 478 54 0 39 -1
N.S. 1 1.00 0.68 0.97 12.92 1.46 0.00 1.05  -0.03
time (sec) N/A 0.015 0.006 0.777 0.415 0.373 0.000 0.405 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD TBD
size 20 0 0 0 0 0 0 0 -1
N.S. 1 0.00  0.00 0.00 0.00 0.00 0.00 0.00 -0.05
time (sec) N/A 0.024 1.178 0.602 0.000  0.000 0.000 0.000 0.000
Problem 58 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD TBD
size 15 0 0 0 0 0 0 0 -1
N.S. 1 0.00  0.00 0.00 0.00 0.00 0.00 0.00 -0.07
time (sec) N/A 0.028 7.430 0.601 0.000  0.000 0.000 0.000 0.000
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Problem 59 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A B A A A B F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 346 346 104 831 486 104 269 915 -1
N.S. 1 1.00 0.30 2.40 1.40 0.30 0.78 2.64 -0.00
time (sec) N/A 0.304 0.375 1.662 0.273  0.497 0.317 0.422 0.000
Problem 60 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A B A A A B F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 167 167 72 303 291 68 151 300 -1
N.S. 1 1.00 0.43 1.81 1.74 0.41 0.90 1.80 -0.01
time (sec) N/A 0.134 0.143 1.648 0.282 0.399 0.175 0.422  0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A B A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 54 54 50 63 110 44 65 65 43
N.S. 1 1.00 0.93 1.17 2.04 0.81 1.20 1.20 0.80
time (sec) N/A 0.034 0.048 1.388 0.262 0.434 0.158 0.403 0.957
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 124 124 127 0 0 217 0 0 -1
N.S. 1 1.00 1.02 0.00 0.00 1.75 0.00 0.00 -0.01
time (sec) N/A 0.208 0.391 0.632 0.000  0.353 0.000 0.000 0.000
Problem 63 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 182 182 199 0 0 317 0 0 -1
N.S. 1 1.00 1.09 0.00 0.00 1.74 0.00 0.00 -0.01
time (sec) N/A 0.278 1.291 0.604 0.000  0.468 0.000 0.000 0.000




36

Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A B A A F B F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 537 537 381 1815 642 181 0 2163 -1
N.S. 1 1.00 0.71 3.38 1.20 0.34 0.00 4.03  -0.00
time (sec) N/A 0.485 0.516 1.680 0.279  0.346 0.000 0.453 0.000
Problem 65 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A B A A F B F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 261 261 118 659 369 109 0 707 -1
N.S. 1 1.00 0.45 2.52 1.41 0.42 0.00 2.71 -0.00
time (sec) N/A 0.222 0.292 1.657 0.286  0.420 0.000 0.428 0.000
Problem 66 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 85 85 65 133 136 58 94 128 75
N.S. 1 1.00 0.76 1.56 1.60 0.68 1.11 1.51 0.88
time (sec) N/A 0.056 0.072 1.338 0.273 0359 0.250 0.412 0.984
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A C F F B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 232 232 231 0 0 503 0 0 -1
N.S. 1 1.00  1.00 0.00 0.00 2.17 0.00 0.00  -0.00
time (sec) N/A 0.366 0.057 0.627 0.000  0.448 0.000 0.000 0.000
Problem 68 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A C F F B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 329 329 211 0 0 706 0 0 -1
N.S. 1 1.00 0.64 0.00 0.00 2.15 0.00 0.00 -0.00
time (sec) N/A 0.525 0.362 0.646 0.000  0.410 0.000 0.000 0.000
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2.3 Detailed conclusion table specific for Rubi
results

The following table is specific to Rubi. It gives additional statistics for each integral. the
column steps is the number of steps used by Rubi to obtain the antiderivative. The rules
column is the number of unique rules used. The integrand size column is the leaf size of
number of rules
integrand size
the integral was to solve. In this test, problem number [45] had the largest ratio of [22]

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

Table 2.1: Rubi specific breakdown of results for each integral

number of numjber of no.rma?lize.d integrand number of rules
# | grade S;seep(f uz;g:e antlf;“r:ifzzwe leaf size integrand leaf size
1 A 3 3 1.00 12 0.250
2 A 4 4 1.00 12 0.333
3 A 2 2 1.00 10 0.200
4 A 3 3 1.00 8 0.375
5! A 3 3 1.00 12 0.250
6 A 4 4 1.00 12 0.333
7 A ) 5 1.00 12 0.417
8 A 3 3 1.00 14 0.214
9 A 6 5 1.00 14 0.357
10 A 3 3 1.00 12 0.250
11 A ) 4 1.00 10 0.400
12 A 5 4 1.00 14 0.286
13 A 6 6 1.00 14 0.429
14 A 7 6 1.00 14 0.429
15 A 4 4 1.00 14 0.286
16 A 10 5 1.00 14 0.357
17, A 3 2 1.00 12 0.167
18 A 8 4 1.00 10 0.400
19 A 8 4 1.00 14 0.286
20 A 9 5 1.00 14 0.357
21] A 12 6 1.00 14 0.429
22 A 3 2 1.00 12 0.167
23] A 2 2 1.00 8 0.250
24 A 2 2 1.00 8 0.250
25) A ) ) 1.00 8 0.625
Continued on next page
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number of

number of

normalized

#|eade| s | i | g | RO | e,
26 A 3 3 1.00 12 0.250
27| A 2 2 1.00 12 0.167
28 A 3 3 1.00 12 0.250
29 A 4 3 1.00 12 0.250
30 A ) 5 1.00 8 0.625
31 A 3 3 1.00 12 0.250
32 A 4 4 1.00 12 0.333
33 A 2 2 1.00 12 0.167
34 A ) 5 1.00 12 0.417
35 A 3 2 1.00 8 0.250
36 A 3 3 1.00 12 0.250
37 A 5 3 1.00 10 0.300
38| A 5 4 1.00 14 0.286
39 A 8 3 1.00 10 0.300
40| A 8 4 1.00 14 0.286
41 A 0 0 0.00 0 0.000
42 A 0 0 0.00 0 0.000
43 A 3 3 1.00 20 0.150
44 A 0 0 0.00 0 0.000
45 A 5 5 1.00 22 0.227
46 A 0 0 0.00 0 0.000
47 A 3 2 1.00 12 0.167
48 A ) 3 1.00 14 0.214
49 A 8 3 1.00 14 0.214
50 A 5 ) 1.00 16 0.312
51 A 7 6 1.00 18 0.333
52 A 12 6 1.00 18 0.333
53 A 4 4 1.00 18 0.222
54 A 12 9 1.00 12 0.750
55 A 8 7 1.00 10 0.700
56 A 4 4 1.00 8 0.500
57 A 0 0 0.00 0 0.000
58 A 0 0 0.00 0 0.000
59 A 16 4 1.00 18 0.222
60 A 10 4 1.00 16 0.250

Continued on next page
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number of

number of

normalized

#olemde| s | e | asidebaive | (RO e,
61 A 4 4 1.00 14 0.286
62 A 10 5 1.00 18 0.278
63 A 11 6 1.00 18 0.333
64 A 23 6 1.00 18 0.333
65 A 13 ) 1.00 16 0.312
66 A 5 4 1.00 14 0.286
67 A 13 5 1.00 18 0.278
68 A 14 6 1.00 18 0.333
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Chapter 3

Listing of integrals

Local contents

3.1 JzPcosh(a+ba?)dr . ... ... ...
32  [zPcosh(a+bz®)dx . ... ... . ... ...
33  [zcosh(a+ba®)dr .. ... ... ...
34  [eosh(a+bz®)dr . .. ... ...
3.5 [ e
3.6 [ e
3.7 [ e
38  [@Pcosh® (@ +bx?) dx . . . . ..
3.9  [2?cosh®(a+bx?) dx . . . . ..
310  [zcosh®(a+bx?)dx . . . ..
311  [cosh® (@+bx?) dT . . . . .o
312 [
313 [ G
304 [ G
315  [aPcosh®(a+bx?)dx . . . . ...
316  [z?cosh®(a+br?)dr . . . .. ...
317  [xcosh®(a+bz?)dr . .. ...
318  [cosh®(a+bx?) dx . . . ...
319 [l g
3.20 [l
.21 [ G
322 [zcosh’(a+bx®)dx . .. .. ...
323  [zPcosh(z®)dzx . . .. ... ...
saa [ g
325 [eosh(a+2)dm. ... ... ...



COos a b
O e B

S
sar ) G

T
328 [ g

T T
O T e e B
3.30 fcosh(a—l—m%)dx
sa1 pemle) g o
g2 feRleE) g

T
333 [l g0

cosh(a % .....
saa [l g
335 [eosh(a+bz™)dr . ... ... ...
336 [eSherst) gl
3.37 [ cosh®(a+ bz") dz
3.38 [etitbat) gy L
3.39  [cosh®(a+ bz") drx
340 [ go
341  [(ex)™(bcosh(c+dz™)’ dx . .. .. ... ...
342  [(ex)™(a+bcosh(c+dz™)dx . . ... ...
343  [(ex)™"*™(bcosh(c+dz™)’ dx . . . ... ...
344  [(ex) " (bcosh(c+dz™))dx . .. ... .. ..
345  [(ex) ™™™ (a+bcosh(c+dz™)’dx . ... ... ... ...
3.46  [(ex)™™ (a+bcosh(c+dz™)’ dr . .. ... ...
347  [az™cosh(a+bz™)dx . . . .. ...
348  [aMcosh® (@ +bx™) dT . . . ...
349  [aMcosh®(a+bz™) dr . .. ...
350 [z 'Mcosh(a+baz™)dr . ... ...
351 [z cosh® (@ +b2™) dT . . .
3.52 fx_l_’; cosh® (@+bz™) dT . . o o o
353 [z 'tzcosh(a+bz™)dr . .. ...
354  [zPcosh((a+bz)?)dx . ... ... ..
355 [zcosh((@+bx)®)dx . .. .. ...
3.56 fcosh((a—l;bm)2)dx
357 [l G
358 [sl@Hal®) g
3.59  [aPcosh(a+bve+dz )dz ... ...
360 [zcosh(a+bvet+dr )dr . . ... ... ...

361 [cosh(a+bve+dr )dz ... ... ...
cosh (a,+b\/ c+dx )
J

x

3.62



f cosh (a—i—bm )

3.63 - QT ..

364 [z%cosh(a+bVe+dr )dz . ... ... ...

3.65 [z cosh (a +bv/e+dzx ) dT . . .

366 [cosh(a+bVe+dz )de ... ... ...
cosh (a+b\3/C +dx )

367 [ 8 Ao ..
cosh (a—i—b\S/ c+ d.’E )

368 [ . Qo .
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3.1 [ z° cosh (a + bz?) dx

Optimal. Leaf size=34

_ cosh (a + bz?) N z?sinh (a + bz?)
2b? 2b

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

Rubi [A]
time = 0.02, antiderivative size = 34, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.250,

steps used = 3, number of rules used = 3, integrand size = 12,
Rules used = {5429, 3377, 2718}

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

Antiderivative was successfully verified.

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

[Out] -1/2#Cosh[a + b*x~2]/b~2 + (x"2#Sinh[a + b*x~2])/(2xb)
Rule 2718

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

Rule 3377

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

Rule 5429

Int[((a_.) + Cosh[(c_.) + (d_.)*(x_)"(m_)]*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cosh[c + d*x])
“p, x], x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 11 || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rubi steps
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/m3 cosh (a + bz?) dz = %Subst </ x cosh(a + bz) dz, x, x2>
_ z’sinh(a +bz?) Subst( [ sinh(a + bx) dx, z, 2?)

2b 2b
_cosh (a + baz?) N z?sinh (a + bz?)
B 2b2 2b

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

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

Antiderivative was successfully verified.

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

Maple [A]
time = 0.36, size = 45, normalized size = 1.32

method | result size

z2bta —22b—a
risch (EQb_igge e ($2b+14):2 : 45
cos. zzb) zzbsinh<w2b)
cosh(a)\/7? (— L+ h( - > X .
meijerg | — 2\/7? 2 2\/7? 2\/7? + sinh(a) (cosh(mzlz)szb—smh(me)) 71

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*cosh(b*x~2+a),x,method=_RETURNVERBOSE)
[Out] 1/4*(b*x~2-1)/b"2xexp(b*x~2+a)-1/4*(b*x~2+1) /b~2*exp(-b*x"2-a)
Maxima [B] Leaf count of result is larger than twice the leaf count of optimal. 80 vs.

2(30) = 60.
time = 0.27, size = 80, normalized size = 2.35
b2zte® — 2bxe® + 2e%)e(t’) N (B2z* + 2ba2 + 2)e(-0"—0)

1 4 2 L. ((
17 cosh (bz” + a) g < 7 7

Verification of antiderivative is not currently implemented for this CAS.

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

Fricas [A]
time = 0.35, size = 29, normalized size = 0.85

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

Verification of antiderivative is not currently implemented for this CAS.

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

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

22 sinh (a+bz?) cosh (a+bz?) for b ?é 0

2b 202
4 h o
%Sm) otherwise

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Piecewise((x**2*sinh(a + b*x**2)/(2%b) - cosh(a + b*x**2)/(2*%b**2), Ne(b, 0
)), (xxx4xcosh(a)/4, True))

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 75 vs. 2(30) = 60.

time = 0.41, size = 75, normalized size = 2.21

bx2-|—a) _ ae(—bxz—a)

(bz® + a — 1)e®* ) — (bg?® 4+ a + 1)e("2*~%)  gel
452

452 B

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*cosh(b*x~2+a),x, algorithm="giac")
[Out] 1/4%((b*x"2 + a - 1)*e~(b*x"2 + a) - (b*x"2 + a + 1)*e"(-b*x"2 - a))/b"2 -
1/4%(axe~(b*xx~2 + a) - a*e”(-b*x"2 - a))/b"2
Mupad [B]
time = 0.08, size = 28, normalized size = 0.82
cosh(bz? 4+ a) — bz?sinh(bz? + a)
a 22

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~3*cosh(a + b*x"2),x)
[Out] -(cosh(a + b*x"2) - b*x"2*sinh(a + b*xx"2))/(2%b"2)
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3.2 [ 2% cosh (a + bz?) dx

Optimal. Leaf size=69

eV Ef(Vhz)  eVmBhi(VEe)  Loinh (0t ba?)
8b3/2 a 8b3/2 2b

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

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

number of rules _ ( 333
’ integrand size ’

steps used = 4, number of rules used = 4, integrand size = 12
Rules used = {5433, 5406, 2235, 2236}

ﬁe‘“Erf(ﬁx) ﬁe“Erﬁ(ﬁx) zsinh (a + bz?)
8b3/2 - 8b3/2 - 2b

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

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

Rule 2235

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

Rule 2236

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

Rule 5406

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

Rule 5433

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

Rubi steps

x sinh (a + bz? sinh (a + bx?) dz
/932 cosh (a + b:c2) dr = (2b ) — J ( 5% )
_ zsinh (a +ba?) N Je ot dr [t dg
2b 4b 4b
e‘“ﬁerf(\/l?x) e“ﬁerﬁ(ﬁm) zsinh (a + bz?)
- 8b3/2 N 8b3/2 + 2b

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

\/?Erf<\/l7w> (cosh(a) — sinh(a)) — ﬁErﬁ(\/lTa:) (cosh(a) + sinh(a)) 4+ 4v/b z sinh (a + bz?)
8b3/2

Antiderivative was successfully verified.

[In] Integrate[x~2xCosh[a + b*x~2],x]
[Out] (Sqrt[Pi]=*Erf[Sqrt[bl#*x]*(Cosh[al - Sinh[al) - Sqrt[Pi]*Erfi[Sqrt[b]*x]*(Co
sh[a] + Sinh[a]) + 4*Sqrt[b]*x*Sinh[a + b*x~2])/(8%b~(3/2))

Maple [A]
time = 0.50, size = 74, normalized size = 1.07

method | result

<ch e_axe_ng e—a\/’/? erf(zﬁ) 4 e“ex%x B e“\/7? erf(\/ —-b m)
risc ——n T . b sbv/—b

4\/7?1) 8b2

3
/= 3 22 3 .2, (B2
iCOSh(a) T \/5‘ z\/? (ib)2e _mﬁ(zb)2e z i : B :
VT 8b2

o) ATLS))

meijer —
Jer8 2/ib

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/4x*exp(-a)/b*x*exp(-x~2*b)+1/8*exp(-a)/b~(3/2)*Pi~(1/2)*erf (x¥b~(1/2))+1/
4xexp (a) *exp (x~2*b) *x/b-1/8%exp(a) /b*Pi~(1/2) /(-b) ~(1/2) *erf ((-b) ~(1/2) *x)
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Maxima [B] Leaf count of result is larger than twice the leaf count of optimal. 110 vs.
2(49) = 98.
time = 0.27, size = 110, normalized size = 1.59

1 (2 (2ba%e® — 3ze)e+?) N 2 (2ba? + 3z)e(t*-0) 3 V' erf (Vl?z) el-9 . 3/ erf (\/—b z) e")
b

% z° cosh (ba® + a)

o

~ 910 b2 b2 V=b b2

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/3*x"3*cosh(b*x~2 + a) - 1/24xb*(2*%(2xbxx"3*e"a - 3*x*e"a)*e” (b*x~2)/b"2 +
2% (2xbxx~3 + 3*x)*e”(-b*x"2 - a)/b"2 - 3*sqrt(pi)*erf (sqrt(b)*x)*e~(-a)/b~

(6/2) + 3x*sqrt(pi)*erf(sqrt(-b)*x)*e~a/(sqrt(-b)*b~2))

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 189 vs.
2(49) = 98.
time = 0.38, size = 189, normalized size = 2.74

2ba cosh (b + a)* + 4 bz cosh (ba? + a) sinh (b2 + a) + 2bw sinh (ba? + )’ + v/ (cosh (b + a) cosh (a) + (cosh () + sinh (a)) sinh (ba? + a) + cosh (bz? + a) sinh () V=0 erf (‘/Tz,.) + V" (cosh (ba? + a) cosh () + (cosh (a) — sinh (a)) sinh (b2? + a) — cosh (be? + a) sinh (a)) VB erf (Jz?.,) —2bz
8 (07 cosh (ba? + a) + b2 sinh (b2 + a))

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

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

/m2 cosh (a + wa) dz

Verification of antiderivative is not currently implemented for this CAS.

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

time = 0.43, size = 75, normalized size = 1.09

zelbe’+a)  pe(-ba’~a) v erf (—\/FOU) e /7 erf (—\/jx) e

_|_
4b 4b 8b5 8vV—bb
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Verification of antiderivative is not currently implemented for this CAS.

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

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

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

/w2 cosh(b %+ a) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*cosh(a + b*x"2),x)
[Out] int(x"2*cosh(a + b*x"2), x)



o1

3.3 [ z cosh (a + bz?) dz

Optimal. Leaf size=15
sinh (a + bz?)
2b
[Out] 1/2*sinh(b*x~2+a)/b

Rubi [A]
time = 0.01, antiderivative size = 15, normalized size of antiderivative = 1.00, number of

number of rules _ (90
integrand size ’

steps used = 2, number of rules used = 2, integrand size = 10,
Rules used = {5429, 2717}

sinh (a + bz?)

2b

Antiderivative was successfully verified.
[In] Int[x*Cosh[a + b*x"2],x]
[Out] Sinh[a + b*x~2]/(2%b)
Rule 2717

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

Rule 5429

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

Rubi steps

/xcosh (a+b2?) dz = %Subst (/ cosh(a + bx) dz, z, x2)

__ sinh (a + bz?)
B 2b

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




Antiderivative was successfully verified.

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

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

Maple [A]

time = 0.40, size = 14, normalized size = 0.93
method result size
derivativedivides Sinh(zzbﬂ) 14
default Sinh(gzbﬂ) 14

2b+a —22b—a
risch e 41; — ¢ 4; 31
cos zzb)
) sinh(a)\/F <l—h(>

meijerg cosh(a) ;;)nh(aczb) _ \2/;? \/7? 40

Verification of antiderivative is not currently implemented for this CAS.

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

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

time = 0.26, size = 13, normalized size = 0.87

sinh (bz? + a)

2b

Verification of antiderivative is not currently implemented for this CAS.

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

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

time = 0.38, size = 13, normalized size = 0.87

sinh (bz? + a)
2b

Verification of antiderivative is not currently implemented for this CAS.

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

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

52



53

Sympy [A]
time = 0.08, size = 19, normalized size = 1.27

sinh (a+bx?
sinh (0H99%)  for b £ 0

2 h .
%S@ otherwise

Verification of antiderivative is not currently implemented for this CAS.

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

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 27 vs. 2(13) = 26.
time = 0.38, size = 27, normalized size = 1.80
e(bm2+a) _ e(—bmz—a)
4b

Verification of antiderivative is not currently implemented for this CAS.

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

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

Mupad [B]
time = 0.05, size = 13, normalized size = 0.87

sinh(bz? + a)
2b

Verification of antiderivative is not currently implemented for this CAS.

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

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

Optimal. Leaf size=53

e‘“ﬁErf(ﬁx) e%/FErﬁ(x/Fx)
+
4vb 4Vb

[Out] 1/4*erf(x*b~(1/2))*Pi~(1/2)/exp(a)/b~(1/2)+1/4*exp(a)*erfi(x*b~(1/2))*Pi~(1
/2)/b~(1/2)

Rubi [A]

time = 0.01, antiderivative size = 53, normalized size of antiderivative = 1.00, number of

number of rules _ 375
' integrand size ’

steps used = 3, number of rules used = 3, integrand size = 8
Rules used = {5407, 2235, 2236}

Vv e‘“Erf(ﬁm) VAL e“Erﬁ(\/g £L'>
_|_
4V 4V

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

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

Rule 2235

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

Rule 2236

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

Rule 5407

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

Rubi steps
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/ cosh (a + bz?) dz = / e—a—b2% o _,_% / eatte? g
eymet(Vhz) erymeti(vVha)
= -
4v/b o

N+~

Mathematica [A]
time = 0.02, size = 45, normalized size = 0.85

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

Antiderivative was successfully verified.

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

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

Maple [A]
time = 0.49, size = 40, normalized size = 0.75

method | result
. erf (:c\/g) \/F e~ ® e“\/7? erf(\/ ) x)
risch +
Wb 4/ =b
\/E\/Eerf m\/F mferﬁ m\/F ('Lb)%ﬂ erf a:\/g
cosh(a) \/7? \/5 \/F< > + \/F < > isinh(a) \/7? \/E — =3 ( > ;
meijerg b - b

Verification of antiderivative is not currently implemented for this CAS.
[In] int(cosh(b*x~2+a),x,method=_RETURNVERBOSE)
[Out] 1/4*erf(x*b~(1/2))*Pi~(1/2)*exp(-a)/b~(1/2)+1/4*exp(a)*Pi~(1/2)/(-b)~(1/2)*

erf ((-b)~(1/2)*x)
Maxima [B] Leaf count of result is larger than twice the leaf count of optimal. 87 vs.

2(35) = 70.
time = 0.27, size = 87, normalized size = 1.64

(b?+a) (cbo2—a) moerf (Vbz)et® roef(vV—bz)e
(2 ze n 2ze ( ) ( ) + z cosh (bz® + a)

—Zb

4 b b B b Bl V—b'b
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Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/4%b*(2*x*e” (b*x"2 + a)/b + 2*x*e” (-b*x"2 - a)/b - sqrt(pi)*erf (sqrt(b)*x
)*e~(-a) /b~ (3/2) - sqrt(pi)*erf(sqrt(-b)*x)*e~a/(sqrt(-b)*b)) + x*cosh(b*x~

2 + a)

Fricas [A]
time = 0.40, size = 49, normalized size = 0.92

~ VT v/—b (cosh (a) + sinh (a)) erf (Mw) — /7 Vb (cosh (a) — sinh (a)) erf (ﬁx)
4b

Verification of antiderivative is not currently implemented for this CAS.

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

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

/cosh (a + bacQ) dz

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral(cosh(a + b*x*x2), x)

Giac [A]
time = 0.41, size = 41, normalized size = 0.77

V7erf (—\/F.’L'> e~ \/r erf (—mx) e?
- 4V - 4vV=b

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/4*sqrt(pi)*erf(-sqrt(b)*x)*e~(-a)/sqrt(b) - 1/4*sqrt(pi)*erf(-sqrt(-b)*x
)*e~a/sqrt (-b)

Mupad [F]

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

/cosh(bac2 + a) dx



Verification of antiderivative is not currently implemented for this CAS.

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

o7
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h(a+bz?
CoS (c; x)dx

35 [

Optimal. Leaf size=25
1 . 2 ]- . . 2
5 cosh(a)Chi(bz?) + 3 sinh(a)Shi (bz?)

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

Rubi [A]
time = 0.02, antiderivative size = 25, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.250,

steps used = 3, number of rules used = 3, integrand size = 12,
Rules used = {5427, 5425, 5424}

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

Antiderivative was successfully verified.

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

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

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

Rule 5425

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

Rule 5427

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

Rubi steps

2 2 : 2
/cosh (a+bx )dx _ cosh(a) / cosh (bz?) 4z -+ sinh(a) / sinh (bz )dx

T T T

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

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

N =

Antiderivative was successfully verified.

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

Maple [A]

time = 0.42, size = 27, normalized size = 1.08
method | result size
risch _e_“ eprntigra,l(l,wa) i e? eprntegial(l,—x%) 27

2 hyperbolicCosinelntegral (z2b) —21In (z2 b) —2v i 2v+41In(z)+2 In(ib)

h(a)y/T0 ( >
meijerg s \/— \/7? . \/7? + hyperbolicSineIntzegral(xzb) sinh(a) 62

Verification of antiderivative is not currently implemented for this CAS.

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

Maxima [A]
time = 0.32, size = 24, normalized size = 0.96

1. o), Lo, a
1 Ei(—bz?) e~ 4 1 Ei(bz?) e

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

Fricas [A]
time = 0.37, size = 39, normalized size = 1.56

3 (Ei(ba?) + Ei(~bs?)) cosh (a) + ; (Bi(ba?) — Ei(~be?)) sinh (a)

Verification of antiderivative is not currently implemented for this CAS.

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



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

2
/cosh((;—l— bx?) i

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral(cosh(a + b*x*x2)/x, x)

Giac [A]
time = 0.42, size = 24, normalized size = 0.96

iEi(—be) A iEi(bﬁ) e

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] (cosh(a)*coshint(b*x~2))/2 + (sinh(a)*sinhint (b*x~2))/2

60
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h(a+bz?
CoS (ZQ x)dx

36 [

Optimal. Leaf size=66

_cosh(a+ba%) %ﬁe‘“ﬁErf(ﬁx) + %ﬁe“ﬁErﬁ(ﬁx)

x
[Out] -cosh(b*x~2+a)/x-1/2%erf (xxb~(1/2))*b~(1/2)*Pi~(1/2)/exp(a)+1/2*exp(a)*erfi
(x¥b~(1/2))*b~ (1/2)*Pi~(1/2)
Rubi [A]
time = 0.03, antiderivative size = 66, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.333,

steps used = 4, number of rules used = 4, integrand size = 12
Rules used = {5435, 5406, 2235, 2236}

—%ﬁe‘“ﬁErf(ﬁx) + %ﬁe“ﬁErﬁ(ﬁx> _ cosh (a +b2%)

T

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

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

Rule 2235

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

Rule 2236

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

Rule 5406

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

Rule 5435

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

Rubi steps

. 2
2 - (2b) / sinh (a + bz?) dz

_ _cosh(a+ bz®) b/e_a_bmz d + b/6a+bz2 dr

/ cosh (a + bx?) dp — _cosh (a + bz?) N

- _M — %ﬁe_“ﬁerf<ﬁw> + %ﬁe“ﬁerﬁ(ﬁx)

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

—2cosh (a + bz?) + Vb \/?xErf(\/lT:c) (— cosh(a) + sinh(a)) + Vb’ \/FxErﬁ(\/E x) (cosh(a) + sinh(a))
2z

Antiderivative was successfully verified.

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

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

Maple [A]
time = 0.51, size = 70, normalized size = 1.06

method | result
. e_ae_wzb e_“\/g \/7? erf(mﬁ) e“e””2b e“b\/F erf(\/ -b z)
risch T T 2 - T 2v/—b
2 2 2 2 \/F er: :c\/g 2 2 \/F er: z\/g
icosh(a)\/’?? b\/g -2 2 = — 2\/58_1 b f f< )+ f - ﬁ( ) sinh(a)\/7?b
JT N T ib Vb NG
meijerg b +

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/2%exp(-a)/x*exp(-x~2%b)-1/2*exp(-a)*b~(1/2)*Pi~(1/2)*erf (x*¥b~(1/2))-1/2%
exp(a) *exp (x~2xb) /x+1/2%exp(a) *b*xPi~(1/2) /(-b) = (1/2) *erf ((-b) ~(1/2) *x)
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Maxima [A]
time = 0.26, size = 55, normalized size = 0.83

1 [ V7 erf (\/535) e /m erf (\/393) et 1 cosh (bz? + a)
2 Vo - vV=b R

Verification of antiderivative is not currently implemented for this CAS.

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

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 183 vs.
2(48) = 96.
time = 0.40, size = 183, normalized size = 2.77

V/ (2 cosh (ba? + a) cosh (a) + & cosh (bz® + a) sinh (a) + (x cosh (a) + wsinh (a)) sinh (b2 + a)) V=P erf (\/I;) + V(2 cosh (b2? + a) cosh (a) — = cosh (b2 + a) sinh (a) + (2 cosh (a) — zsinh (a)) sinh (b2? + a)) VD erf (\/Fa) + cosh (b2? + a)° + 2 cosh (bz? + a) sinh (bz® + a) + sinh (b2® + a)° +1
- 2z cosh (b2* + a) + zsinh (622 + a))

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

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

/ cosh (a + bz?) i

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

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

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.



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

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

/ cosh(bz? + a) i

xr2

Verification of antiderivative is not currently implemented for this CAS.

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

64
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3.7 f cosh (a+bz?) da

x3
Optimal. Leaf size=42

_ cosh (a + bz?)

1 . . 1 )
5o + ibChl(be) sinh(a) + §b cosh(a)Shi(bz?)

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

Rubi [A]
time = 0.06, antiderivative size = 42, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.417,

steps used = 5, number of rules used = 5, integrand size = 12,
Rules used = {5429, 3378, 3384, 3379, 3382}

cosh (a + bz?)

1 . ) 1 .
Ebsmh(a)Chl(me) +5b cosh(a)Shi(bz*) — 002

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

[Out] -1/2#Cosh[a + b*x~2]/x"2 + (b*CoshIntegral [bxx~2]*Sinh[a])/2 + (b*Cosh[a]*S
inhIntegral [b*x~2])/2

Rule 3378

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

Rule 3379

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

Rule 3382

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

Rule 3384

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

Rule 5429

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

Rubi steps

x3 2

9 .

/ cosh (a + bz?) D — lSubst (/ cosh(a + bz) Do x2)
2 ) Y

212 T

) .
= _cosh (a +bz7) + %(b cosh(a))Subst (/ smhz(bz) dz, %562) + %(b sinh(a))Subst (J

222
_cosh(a+bs®) 1

1
B cosh (a + bz7) 1 . 2 . - 1 2
_ s + 2bCh1(bx ) sinh(a) + 2bcosh(a)Sh1(b$ )

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

1/ cosh(a+ bz?)
sl

) + bChi (bz?) sinh(a) + b cosh(a)Shi(bac2))

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x~2]/x"3,x]

[Out] (-(Cosh[a + b*x~2]/x"2) + b*CoshIntegral[b*x~2]+*Sinh[a] + b*Cosh[a]*SinhInt
egral [b*x~2])/2

Maple [A]
time = 0.44, size = 58, normalized size = 1.38

method | result

. e,ae,z% e_“beprntegral(l,xzb) eaezzb eabexplntegral(l,—x2b)
risch —awz T 1 T Tmr T 1

. 41 cosh (m2b> 41 hyperbolicSinelntegral (m2b) ) ) ( 4 4 sinh (z2 b) 4 hyperbolicCosinelntegral (:1:2 b)
h T b — h T b - +
reosh(@)v <¢7? NG I OV /T
8

8

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

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

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

Maxima [A]

time = 0.31, size = 40, normalized size = 0.95

1. —a , a cosh (bz? + a)
~1 (El(—b:Ez) el — E1(bz2) e )b B

Verification of antiderivative is not currently implemented for this CAS.

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

Fricas [A]
time = 0.36, size = 71, normalized size = 1.69

(bz2Ei(bz?) — bx?Ei(—bz?)) cosh (a) + (bz?Ei(bz?) + bz?Ei(—bz?)) sinh (a) — 2 cosh (bz? + a)
422

Verification of antiderivative is not currently implemented for this CAS.

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

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

/ cosh (a + bz?) i

3
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x**2+a)/x**3,x)
[Out] Integral(cosh(a + b*x**2)/x**3, x)
Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 108 vs. 2(36) =

72.
time = 0.40, size = 108, normalized size = 2.57

(bz? + a)b*Ei(—bz?) e-9) — ab®Ei(—bx?) e — (bz? 4 a)b?Ei(bz?) e® + ab®Ei(bz?) e 4 b2e(b#*+9) 4 p2e(-b2"~0)
B 4b2z?
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Verification of antiderivative is not currently implemented for this CAS.

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

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

Mupad [F]

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

/ cosh(bz? + a) i

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

[In] int(cosh(a + b*x~2)/x"3,x)
[Out] int(cosh(a + b*x~2)/x"3, x)
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3.8 [ 23 cosh® (a + bz?) dx
Optimal. Leaf size=51

zt cosh? (a 4 bz?) 22 cosh (a + bz?)sinh (a + bx?)

8 8b? 4b

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

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

number of rules __
integrand size 0.214,

steps used = 3, number of rules used = 3, integrand size = 14,
Rules used = {5429, 3391, 30}

8b2 4b 8

_ cosh® (a + ba?) N z?sinh (a + bz?) cosh (a + bz?) x*

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

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

Rule 30

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

Rule 3391

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

Rule 5429

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

Rubi steps
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/z?’ cosh® (a + bz?) dz = %Subst (/  cosh®(a + bz) dz, z, $2>

cosh? (a + bz?)  22cosh (a + bz?)sinh (a + bz?) 1 0
= — e + m + ZSubst (/xdm,x,x )

z*  cosh® (a+bz?)  a®cosh (a + bz?)sinh (a + b2?)

8 8b2 4b

Mathematica [A]
time = 0.08, size = 40, normalized size = 0.78

_cosh (2(a + bz?)) — 2bz?(ba® + sinh (2(a + bz?)))
162

Antiderivative was successfully verified.

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

Maple [A]
time = 1.53, size = 55, normalized size = 1.08
method | result size
. 4 (2w2b—1)9212b+2"‘ (212b+l)e_2w2b_2“
risch T+ 3957 — 3557 55

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*cosh(b*x~2+a)~2,x,method=_RETURNVERBOSE)
[Out] 1/8%x~4+1/32%(2%b*x"2-1) /b~2*exp (2*¥b*x~2+2%a)-1/32* (2*%b*x~2+1) /b~ 2*exp (-2*b
*x~2-2%a)

Maxima [A]
time = 0.26, size = 59, normalized size = 1.16

1 4 (2 bxze(Qa) — 6(20‘))6(2171’2) (2 be + 1)6(_2 bx?—2 a,)

g® 3252 3252

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*cosh(b*x~2+a)~2,x, algorithm="maxima")
[Out] 1/8*x74 + 1/32%(2*b*x"2*%e~(2*%a) - e~ (2*a))*e”(2*b*x"2)/b~2 - 1/32%(2¥b*x~2
+ 1)*e~(-2%b*x~2 - 2%a)/b"2
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Fricas [A]
time = 0.35, size = 60, normalized size = 1.18

2b2z* + 4 bz? cosh (bz? + a) sinh (bz® + a) — cosh (bz2 + )’ — sinh (bz? + a)”
16 b2

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/16%(2*%b~2*x"4 + 4xb*x~2*cosh(b*x~2 + a)*sinh(b*x~2 + a) - cosh(b*x~2 + a)
~2 - sinh(b*x~2 + a)~2)/b~2

Sympy [A]
time = 0.28, size = 78, normalized size = 1.53
4 sinh? (a+bx? 4 cosh? (a+bx? 2 sinh (a+b2?) cosh (a+bx? h? (a+bz?
_JJ S. 8((1 49 ) + X" COs. 8((1 xr ) + x-S (a I42)COS (a X ) _ COs. 8(;)12 T ) f()r b # 0

z* cosh? (a)
4

otherwise

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Piecewise((-x**4*sinh(a + b*x**2)*%x2/8 + x**4*xcosh(a + b*x**2)**2/8 + x**2x%
sinh(a + b*x**2)*cosh(a + b*x**2)/(4%b) - cosh(a + bxx**x2)*xx2/(8xb**2), Ne(

b, 0)), (x*xx4*xcosh(a)**2/4, True))

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 142 vs. 2(45) =

90.
time = 0.40, size = 142, normalized size = 2.78

4(b + a)® + 2 (ba® + a)eP*+29) _ 2 (ha? 4 a)e(-20°20) _ ((20s+20) _ g(-2022-20) 4 (ba? + a)a + aeb"+29) _ (2 ae(2be*+2a) 4 a)e(‘Zb”LZ“)
3202 B 1642

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/32*%(4%x(b*xx"2 + a)~2 + 2% (b*x"2 + a)*e” (2xb*xx"2 + 2*a) - 2*%(b*x"2 + a)*e”(
-2%bxx~2 - 2%a) - e~ (2%b*x"2 + 2%a) - e~ (-2*%b*x"2 - 2*a))/b"2 - 1/16%(4x(bx*

X"2 + a)*a + axe” (2%bxx"2 + 2%a) - (2*axe”(2*b*x"2 + 2*a) + a)*e” (-2xb*xx"2

- 2%a)) /b2

Mupad [B]

time = 0.11, size = 42, normalized size = 0.82

4 cosh(2bz2+2a) bz? sinh(2bz2+2a)
z 16 - 8
8 b2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*cosh(a + b*x"2)"2,x)
[Out] x~4/8 - (cosh(2*a + 2*%b*x"2)/16 - (b*x"2*sinh(2%a + 2%b*xx~2))/8)/b"2
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3.9 [ 22 cosh® (a + bz?) dx

Optimal. Leaf size=99

—2a z 2a E
$_3 e ~/2 Erf<ﬁﬁa:> e ,/2 Erﬁ(\/i\/gx) N zsinh (2a + 2b2?)

6 T 3253/2 B 3253/2 8b

[Out] 1/6%x~3+1/8*x*sinh(2*¥b*x~2+2%a) /b+1/64xerf (x*¥2~(1/2)*b~(1/2))*2~(1/2)*Pi~ (1
/2) /0" (3/2) /exp(2*a)-1/64*exp (2*a) xerfi (x¥2~(1/2)*b~(1/2))*2~(1/2)*Pi~(1/2)
/b~(3/2)

Rubi [A]

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

number of rules _ 357
’ integrand size ’

steps used = 6, number of rules used = 5, integrand size = 14
Rules used = {5449, 5433, 5406, 2235, 2236}

z —% z 2a
,/2 e Erf(ﬁ\/l?x) ’/2 e Erﬁ<\/§ﬁx> +$Sinh(2a+2b$2) +$_3

32b3/2 32b3/2 8b 6

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

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

Rule 2235

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

Rule 2236

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

Rule 5406

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

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

Rule 5449

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

Rubi steps
|
/z2 cosh? (a+bz?) dz = / (? + 51‘2 cosh (2a + 2baz2)> dx
2 1 N )
=€+§ z® cosh (2a + 2bz°) dx
_ N zsinh (2a 4 2b2%) [ sinh (20 + 2b2?) do
6 8b 8b
2 N zsinh (2a + 2bz?) N [e 20722y [ e204200% gy
6 8b 16b 16b
—2a E 2a E
_ 4 “ V2 erf(x/?\/l?w) B “V2 erﬁ(ﬁﬁx) N zsinh (2a + 2bz?)
6 3203/2 3203/2 8b

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

3ver Erf<\/§ \/EI) (cosh(2a) — sinh(2a)) — 3v21 Erﬁ(x/f \/l?m) (cosh(2a) + sinh(2a)) + 8Vb z(4ba? + 3sinh (2(a + bx2)))
19203/2

Antiderivative was successfully verified.

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

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

Maple [A]

time = 1.52, size = 90, normalized size = 0.91

’ method ‘ result ‘ size ‘
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3 o207 o—222b + 9_2“\/7? \/5 erf(z\/? ﬁ)

3 X
risch 5

e2axe2””2b 62“\/F erf(\/— b x) 9%
e T 3200/ —2b

3

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/6%x~3-1/16%exp(-2%a)/bxx*exp(-2*x~2%b)+1/64*exp(-2*a)/b~(3/2)*Pi~(1/2)*2"~
(1/2)xerf (x¥27(1/2)*b~(1/2) ) +1/16*exp(2*a) /b*x*exp (2*x~2*b)-1/32%exp(2*a) /b
*Pi~(1/2)/(-2%b)~ (1/2) *erf ((-2%b) ~(1/2) *x)

Maxima [A]
time = 0.48, size = 95, normalized size = 0.96

1, V2 /1 erf (ﬁv-b x) e?9 2 /1 erf (\/5 ﬁx) e29)  (2be®42a)  p,(~2b2%-2a)
—~T° = + + -
64v/=b'b 64b2 16b 16b

Verification of antiderivative is not currently implemented for this CAS.

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

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

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 427 vs.
2(71) = 142.
time = 0.39, size = 427, normalized size = 4.31

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/192%(32*b~2*x"3*cosh(b*x~2 + a)~2 + 12*b*x*cosh(b*x”2 + a)~4 + 48*b*x*cos
h(b*x~2 + a)*sinh(b*x~2 + a)~3 + 12*b*x*sinh(b*x~2 + a)~4 + 3*sqrt(2)*sqrt(
pi)*(cosh(b*x~2 + a)~2*cosh(2*a) + (cosh(2*a) + sinh(2%a))*sinh(b*x~2 + a)~
2 + cosh(b*x™2 + a)~2*sinh(2*a) + 2*(cosh(b*x~2 + a)*cosh(2*a) + cosh(b*x"2
+ a)*sinh(2*a))*sinh(b*x~2 + a))*sqrt(-b)*erf (sqrt(2)*sqrt(-b)*x) + 3*sqrt
(2)*sqrt (pi)*(cosh(b*x~2 + a)~2*cosh(2*a) + (cosh(2*a) - sinh(2%a))*sinh(b*
X"2 + a)”2 - cosh(b*x"2 + a) 2*xsinh(2*a) + 2*x(cosh(b*x~2 + a)*cosh(2*a) - ¢
osh(b*x~2 + a)*sinh(2*a))*sinh(b*x~2 + a))*sqrt(b)*erf(sqrt(2)*sqrt(b)*x) +
8% (4*b~2*xx"3 + 9*bxx*cosh(b*x"2 + a)~2)*sinh(b*x~2 + a)~2 - 12%bxx + 16*(4
*b~2xx"3*cosh(b*x"2 + a) + 3*b*x*cosh(b*x"2 + a)~3)*sinh(b*x~2 + a))/(b"2*c
osh(b*x"2 + a)~2 + 2*b~2*cosh(b*x”2 + a)*sinh(b*x~2 + a) + b 2*sinh(b*x"2 +
a)~2)
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Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ z2 cosh? (a+bz?) dz

Verification of antiderivative is not currently implemented for this CAS.

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

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

Giac [A]

time = 0.41, size = 97, normalized size = 0.98

V2 /1 erf (—\/E vV —b :c) e?a) /2" \/r erf (—\/5 \/l?x) e20) @b?120) g

T 16p 165

—2bz?—2a)

1 3
—x° +
6 64+/—b b 64b3

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

/x2 cosh(bz® + a)2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*cosh(a + b*x"2)~2,x)
[Out] int(x"2%cosh(a + b*x~2)~2, x)
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3.10 [ x cosh? (a + bx?) dx

Optimal. Leaf size=31

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

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

number of rules __
integrand size 0.250,

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

steps used = 3, number of rules used = 3, integrand size = 12,
Rules used = {5429, 2715, 8}

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

4b 4

Antiderivative was successfully verified.

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

[Out] x72/4 + (Cosh[a + b*x72]*Sinh[a + b*x~2])/(4xb)
Rule 8

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

Rule 2715

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

Rule 5429

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

Rubi steps



/accosh2 (a+b2?) dz = %Subst (/ cosh®(a + bz) dz, x,:c2>

Mathematica [A]

_cosh (a+ bz?)sinh (a + bz?) 1

1'2

I 1

Subst (/ ldz, x, xz)

N cosh (a + bz?) sinh (a + bx?)

4

4b

time = 0.02, size = 27, normalized size = 0.87

Antiderivative was successfully verified.

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

8b

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

Maple [A]

time = 0.65, size = 34, normalized size = 1.10

method result size
cosh (m2b+a) sinh (12b+a) zzb a
. . . . 2 +T+§
derivativedivides N 34
cosh (m2b+a) sinh (12b+a) +L2b+l
default — 2 "2 1 34
. 1)2 e2z2b+2a e—2x2b—2a
risch T 1t 165 39

Verification of antiderivative is not currently implemented for this CAS.

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

Maxima [A]

time = 0.27, size = 38, normalized size = 1.23

1 e (2bz%+2aq)

6(_2 bx2—2 a)

15

160 160

Verification of antiderivative is not currently implemented for this CAS.

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

(s
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[Out] 1/4*x"2 + 1/16%e~(2%b*x~2 + 2*a)/b - 1/16%e”(-2*%b*x~2 - 2*a)/b
Fricas [A]
time = 0.40, size = 28, normalized size = 0.90
bx? + cosh (bx? + a) sinh (bz? + a)
4b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*cosh(b*x~2+a)”~2,x, algorithm="fricas")
[Out] 1/4*(b*x~2 + cosh(b*x~2 + a)*sinh(b*x~2 + a))/b
Sympy [B] Leaf count of result is larger than twice the leaf count of optimal. 60 vs.

2(24) = 48.
time = 0.13, size = 60, normalized size = 1.94

_ 22 sinh24(a+b:c2) n 22 COSh24(a+be2) + sinh (a+bz2)410)08h (a+bm2) for b # 0
2 2 .
a2 cosh? (a) otherwise

2

Verification of antiderivative is not currently implemented for this CAS.

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

Giac [A]
time = 0.39, size = 54, normalized size = 1.74

4bx? — <2e(2bz2+2a) + 1)6(—2bx2—2a) +4a+ e(?bx2+2a)
16b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*cosh(b*x~2+a)”~2,x, algorithm="giac")
[Out] 1/16%(4*b*x~2 - (2%e™(2¥b*x~2 + 2%a) + 1)*e”(-2%bxx"2 - 2%a) + 4*xa + e~ (2*b

*x~2 + 2%a))/b

Mupad [B]
time = 0.06, size = 22, normalized size = 0.71
sinh(2bz? 4+ 2a) =

8b T3

2

Verification of antiderivative is not currently implemented for this CAS.

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

Optimal. Leaf size=78

i e‘za\/gErf<\/§ ﬁz) 62“\/§Erﬁ<\/5 ﬁz)
2" 8vb " 8vb

[Out] 1/2*x+1/16%erf (x*¥2~(1/2)*b~(1/2))*2~(1/2)*Pi~(1/2) /exp(2*a) /b~ (1/2)+1/16%ex
p(2*a)*xerfi(x*2~(1/2)*b~(1/2))*2~(1/2)*Pi~(1/2) /v~ (1/2)

Rubi [A]

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

number of rules __
' integrand size 0.400,

steps used = 5, number of rules used = 4, integrand size = 10
Rules used = {5409, 5407, 2235, 2236}

\/ge‘zaErf<\/§ ﬁx) \/gehErﬁ(\/? ﬁx)

8V " 8vVb

LT
2

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

[Out] x/2 + (Sqrt[Pi/2]*Erf [Sqrt[2]*Sqrt[b]l*x])/(8xSqrt[b]*E~(2*a)) + (E~(2*a)*Sq
rt[Pi/2]*Erfi[Sqrt [2]*Sqrt [b]*x])/(8*Sqrt [b])

Rule 2235

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

Rule 2236

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

Rule 5407

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

Rule 5409
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Int[((a_.) + Cosh[(c_.) + (d_.)*(x_)"(m_)]*(b_.))"(p_), x_Symbol] :> Int[Ex
pandTrigReduce[(a + bxCosh[c + d*x"n])~p, x], x] /; FreeQl[{a, b, c, d}, x]
&& IGtQ[n, 1] &% IGtQlp, 1]

Rubi steps

/ cosh? (a+ bac

( —cosh (2a + 2bx )) dx
+

5 /cosh (2a—|— 2bx ) dx

+}l/e—2a—2bx2 dx_l_é_i/eQa—i-bez d.’L'

e—2a\/§ erf(v2 Vb o) e2a\/§ erfi( V2 Vb z)

=4 +
2 8vb 8vb

Mathematica [A]
time = 0.05, size = 86, normalized size = 1.10

4V2 Vb z + \/FErf(\/E ﬁx) (cosh(2a) — sinh(2a)) + \/7?Erﬁ(\/§ ﬁx) (cosh(2a) + sinh(2a))
8v2' Vb

Antiderivative was successfully verified.

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

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

Maple [A]
time = 1.24, size = 51, normalized size = 0.65

method | result size
—2a \/F \/E erf (w\/g \/F) e \/F erf(\/ —2b m)
+ 16Vb + 8v/—2b

o1

risch

I

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/2*x+1/16%exp(-2%a)*Pi~(1/2)*27(1/2)/b~(1/2)*erf (xx2~(1/2)*b~(1/2))+1/8%ex
p(2%a)*Pi~(1/2)/(-2%b) = (1/2) xerf ((-2%b) = (1/2) *x)
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Maxima [A]
time = 0.48, size = 56, normalized size = 0.72

V2 VT et (V2 V=bx) el VIV erf (V2 VB ) el
16 v/—b " 16 Vb

+ -

N+~

Verification of antiderivative is not currently implemented for this CAS.

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

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

Fricas [A]

time = 0.44, size = 73, normalized size = 0.94

V2 /7' v/=b (cosh (2a) + sinh (2a)) erf (\/5 \/3:10) — V2 /7 Vb (cosh (2a) — sinh (2a)) erf (\/5 \/Fac) —8bx
B 165

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

/ cosh? (a + bw2) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x**2+a)**2,x)
[Out] Integral(cosh(a + b*x**2)*%2, x)
Giac [A]
time = 0.41, size = 58, normalized size = 0.74
V2 /7 erf (—\/5 \/jx) e /2" /1 erf (—\/E ﬁx) e(=29)
- 16 V—b - 16 Vb

+ -

DN

Verification of antiderivative is not currently implemented for this CAS.

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

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

/cosh(b 2 + a)2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b*x~2)"2,x)
[Out] int(cosh(a + b*x"2)"2, x)
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h? (a+bz?
CcoS (;H_x)diﬂ

312 |

Optimal. Leaf size=37

log(x)

411 cosh(2a)Chi(2bz?) + + %1 sinh(2a)Shi (2bz?)

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

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

number of rules _ 0.286,

steps used = 5, number of rules used = 4, integrand size = 14, = -
integrand size

Rules used = {5449, 5427, 5425, 5424}

icosh(2a)0hi(2bm2) + lesinh(2a)Shi(2bz2) + _1°g2(‘”)

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

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

Rule 5424

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

Rule 5425

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

Rule 5427

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

Rule 5449

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

Rubi steps
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2
/cosh (a+ bz?) /(i.,.COSh (2a + 2b2? )) i

T 2z
_ log(a:) /cosh (26;—!- 2bz?) i
h (2bx? 1 inh (2bz?
_b (x) cosh( )/de+—sinh(2a)/mdx
x 2 x
= lecosh(2a)Chi(2bx )+ @ +3 sinh(2a)Shi(2bz?)

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

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

>~

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x~2]72/x,x]
[Out] (Cosh[2*a]*CoshIntegral [2*bxx~2] + 2%Log[x] + Sinh[2*a]*SinhIntegral [2*¥b*x~

21)/4

Maple [A]
time = 1.23, size = 34, normalized size = 0.92

method | result size
. 1 e~ 2% explntegral (1,222b e2® explntegral (1,—2x2b
risch ngz) — P Sg ( ) _ P g8 ( ) | 34

Verification of antiderivative is not currently implemented for this CAS.

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

Maxima [A]
time = 0.30, size = 31, normalized size = 0.84

1 Ei(2bz?) e 4 % Ei(—2 be) —20) 4 = log (z)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x"2+a)”~2/x,x, algorithm="maxima")
[Out] 1/8*Ei(2*%bxx~2)*e~(2*a) + 1/8+Ei(-2*%bxx~2)*e~(-2*a) + 1/2*xlog(x)
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Fricas [A]
time = 0.36, size = 49, normalized size = 1.32

(Ei(252?) + Bi(~262%)) cosh (2a) + § (Bi(260?) — i(~26s7)) sinh (2) + , log (z)

|

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

/ cosh? (a + bz?) i

X

Verification of antiderivative is not currently implemented for this CAS.

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

Giac [A]
time = 0.41, size = 35, normalized size = 0.95

%Ei(2 bz?) e®) + %Ei(—Q bz?) 2 + i log (bz?)

Verification of antiderivative is not currently implemented for this CAS.

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

Mupad [F]
time = 0.00, size = -1, normalized size = -0.03
h(bz? + a)®
/ cosh(bz?® + a) i
x

Verification of antiderivative is not currently implemented for this CAS.

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



86

cosh? Eva2+bx2) dz

313 |

Optimal. Leaf size=88

MY e [T (VB VEE) 4 VB [T B (VB VE)

X

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

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

number of rules _
integrand size 0.429,

steps used = 6, number of rules used = 6, integrand size = 14,
Rules used = {5439, 5736, 5422, 5406, 2235, 2236}

—%\/ge—%/FErf(\/? \/l?x) + %\/gezax/gErﬁ<\/§ \/Fx) _ cosh’ (ZJF ba?)

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

[Out] -(Cosh[a + b*x~2]"2/x) - (Sqrt[b]l*Sqrt[Pi/2]*Erf [Sqrt[2]*Sqrt [b]*x])/(2*E~(
2xa)) + (Sqrt[b]*E~(2*a)*Sqrt[Pi/2]*Erfi[Sqrt[2]*Sqrt[bl*x])/2

Rule 2235

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

Rule 2236

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

Rule 5406

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

Rule 5422

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

Rule 5439

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

Rule 5736
Int[Cosh[w_]1"(p_.)*(u_.)*Sinh[v_]1~(p_.), x_Symbol] :> Dist[1/27p, Int[u*Sin
h[2xv]~p, x], x] /; EqQlw, v] && IntegerQ[p]

Rubi steps

T = —
x2 z

h? bx?
cos ((;—i— x)+

h2 2 h2 2
/cos (a+ bz )d cosh” (a + bz?) 4 (4b)/cosh (a+ be?) sinh (a + ba?) do

(2b) /sinh (2(a+b2?)) dz

2 2
_ _cosh (‘;erx ) + (o) / sinh (2a + 2b2%) dz
2 2
_ _COSh (Z"‘ bz ) _ b/e—Qa—2bz2 dz + b/82a+2ba:2 dr
2 2
_ oo @t b) Lo [T ad(va VB ) + LvE e [T at(vE VEY

Mathematica [A]
time = 0.18, size = 94, normalized size = 1.07

—4cosh? (a + bz?) + Vb \/27$Erf(\/§ \/l?z) (— cosh(2a) + sinh(2a)) + Vb \/27zErﬁ<\/f \/17x> (cosh(2a) + sinh(2a))

4z

Antiderivative was successfully verified.

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

[Out] (-4*Cosh[a + b*x~2]72 + Sqrt[b]l*Sqrt [2*Pi]*x*Erf [Sqrt [2]*Sqrt [b]*x]*(-Cosh[
2*a] + Sinh[2*a]) + Sqrt[b]*Sqrt[2+Pi]*x*Erfi[Sqrt[2]*Sqrt [b]*x]*(Cosh[2*a]
+ Sinh[2*a]))/(4*x)
Maple [A]
time = 1.36, size = 86, normalized size = 0.98
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method

result

size

risch

e—2ae—2z2b

B e_Q“\/F \/7? \/5 erf(z\/? \/F) B

e2a22%b e2“b\/7T erf(m 90)
+

4z

& 2/—2b

86

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/2/x-1/4x*exp(-2*a)/x*exp(-2*x~2%b)-1/4*exp(-2*a)*b~ (1/2)*Pi~(1/2)*2~(1/2)
xerf (x*x27(1/2)*b~(1/2))-1/4*xexp(2*a) /x*exp (2*x~2%b) +1/2*exp(2*a) ¥b*Pi~(1/2)
/ (=2%b) = (1/2) *erf ((-2%b) ~ (1/2) *x)

Maxima [A]
time = 0.32, size = 61, normalized size = 0.69

V2 Vbz? 29T (=1, 202?) V2 V—bs? 9T (-1, —2b2?) 1

8z

8z

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/8+%sqrt(2)*sqrt(b*x~2)*e~(-2*a)*gamma(-1/2, 2*bxx~2)/x - 1/8*sqrt(2)*sqrt
(-b*x~2) *e~ (2*a) *gamma (-1/2, -2xb*x~2)/x - 1/2/x

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 394 vs.
2(64) = 128.
time = 0.41, size = 394, normalized size = 4.48

Verification of antiderivative is not currently implemented for this CAS.

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

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




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

/ cosh? (a + bz?) i

T2

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral(cosh(a + b*x*x2)**2/x**2, Xx)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

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

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

2

/cosh(b 2% + a)’ .

Verification of antiderivative is not currently implemented for this CAS.

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

89



90

cosh? Evc;+bx2) dz

3.14 |

Optimal. Leaf size=57

1 cosh(2(a+bx?) 1, . ... o . 1 ol o
S ™ + 5bCh1(2bx ) sinh(2a) + §b cosh(2a)Shi(2bz?)

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

Rubi [A]

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

number of rules _ ( 499
integrand size ’

steps used = 7, number of rules used = 6, integrand size = 14,
Rules used = {5449, 5429, 3378, 3384, 3379, 3382}
cosh (2(a +bx?)) 1

1. . . 1 .
§b sinh(2a)Chi(2bz%) + Eb cosh(2a)Shi(2bz?) — ype ~ 1

Antiderivative was successfully verified.

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

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

Rule 3378

Int[((c_.) + (d_.)*(x_))"(m_)*sin[(e_.) + (£_.)*(x_)], x_Symbol] :> Simpl[(c
+ d*x)"(m + 1)*(Sinf[e + f*x]/(d*(m + 1))), x] - Dist[f/(d*(m + 1)), Int([(c
+ d*x)"(m + 1)*Cos[e + fxx], x], x] /; FreeQ[{c, 4, e, £}, x] && LtQ[m, -1
]

Rule 3379

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

Rule 3382

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

Rule 3384

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

Rule 5429

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

Rule 5449

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

Rubi steps

2 2 2
/cosh (a+ bz )d$=/<%+cosh(2a+2bm )) i

x3 23

1 1 [ cosh(2a+ 2bz?)
AP / p dz
1 1 cosh(2a + 2bx) 9
= —@ + ZSUbSt (/ 2 de,z,x )

2 :
_ 1 cosh (2(a + bz?)) 4 leubst / sinh(2a + 2bx) iz,2. 27
42 422 2 x

1 cosh(2(a+bz?) 1 sinh(2bzx) ) 1, .
==z 12 + §(b cosh(2a))Subst /T dz,z,xz° | + §(b si

1 cosh(2(a+bz?) 1

: : 1 (op 2
= g7 1 - §bCh1(2bx2) sinh(2a) + Eb cosh(2a)Shi(2bz?)

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

1 (_ cosh? (a + bx?)

5 + bChi (2bz?) sinh(2a) + b cosh(2a)Shi(2bx2)>

22
Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x~2]72/x73,x]
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[Out] (-(Cosh[a + b*x~2]~2/x72) + bxCoshIntegral [2xb*x~2]*Sinh[2*a] + b*Cosh[2x*al
xSinhIntegral [2xbxx~2])/2

Maple [A]
time = 1.23, size = 69, normalized size = 1.21

method | result size

e2ae2w26 ez“bexplntegral(l,—2x2b)
o — 7 69

. 1 e—2ae—2w2b e_2“beprntegral(1,2x2b)
risch 12 327 1

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(b*x~2+a)~2/x"3,x,method=_RETURNVERBOSE)
[Out] -1/4/x"2-1/8xexp(-2%*a)/x"2*exp(-2*x"2xb)+1/4xexp(-2%a) *b*Ei (1,2*%x"2%b)-1/8%
exp(2xa) /x"2*exp (2*x~2%b) -1/4*exp (2*a) *bxEi (1, -2*x"2xb)

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

1 1 1
— 2 pe29(— 2) 4 = eI (=1, —2bz2) — ——
1 e N 1,2bx)+4be I'(—1,—2bz?) 1

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x~2+a)~2/x"3,x, algorithm="maxima")
[Out] -1/4%b*e”(-2*%a)*gamma (-1, 2*b*xx~2) + 1/4*b*e”(2*a)*gamma(-1, -2%b*x~2) - 1/
4/x"2

Fricas [A]
time = 0.35, size = 90, normalized size = 1.58

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

Verification of antiderivative is not currently implemented for this CAS.

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

+ 1)/x72

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

/ cosh? (a + bz?) i

3

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(cosh(b*x**2+a)**2/x**3,x)
[Out] Integral(cosh(a + b*x*x2)**2/x**3, Xx)

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

100.
time = 0.41, size = 126, normalized size = 2.21

2 (ba? + a)b*Ei(2 bz?) €@ — 2 ab®Ei(2ba2) e® — 2 (ba? + a)b?Ei(—2bx?) e-29) 4 2 ab?Ei(—2 b?) e(~29) — p2e(2ba”+2a) _ p2p(-2b2"~2a) _ 9 p2

8 b2x?

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/8%(2%(b*xx"2 + a)*b~2*xEi (2%b*x~2)*e~(2*a) - 2%a*xb~2*Ei(2*xb*x~2)*e~(2*%a) -
2% (b*x"2 + a)*b~2*Ei(-2xb*x~2)*e~ (-2%a) + 2xa*xb”~2*xEi (-2xb*x"2)*e~(-2%a) - b
“2xe” (2%b*xx"2 + 2%a) - b7 2%e” (-2%b*xx"2 - 2%a) - 2xb"2)/(b"2*xx"2)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.02
2 2
/COSh(b.’L‘3 + a) i
x

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b*x~2)"2/x"3,x)
[Out] int(cosh(a + b*x~2)"2/x"3, x)
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3.15 [ 23 cosh® (a + bz?) dx

Optimal. Leaf size=79

_cosh(a+bz®)  cosh®(a+ba?)  a?sinh(a+ be?) N 2 cosh® (a + bz?) sinh (a + bx?)
32 1862 3b 6b

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

Rubi [A]
time = 0.05, antiderivative size = 79, normalized size of antiderivative = 1.00, number of

number of rules _ 0.286,

steps used = 4, number of rules used = 4, integrand size = 14, integrand size

Rules used = {5429, 3391, 3377, 2718}

_cosh® (a4 bz?)  cosh (a + bz?) 4 z?sinh (a + bz?) N x?sinh (a + bx?) cosh? (a + bx?)
18b2 3b? 3b 6b

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

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

Rule 2718

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

Rule 3377

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

Rule 3391

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

Rule 5429

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

Rubi steps

/w3 cosh® (a + bz?) dz = %Subst (/ z cosh®(a + bz) dz, =, x2>

3 2 2 och2 2\ i 2
_ _ cosh 1(gb—2|— bx?) L E cosh” (a + bzb) sinh (a + bz?) 4 %Subst (/zcosh(a i
_ cosh® (a+bz?) | z%sinh(a+ bz?) N 2 cosh? (a + bz?) sinh (a 4 b2?)  Sub
1862 3b 6b
__cosh(a+bs?) cosh? (a + bz?)  2?sinh (a + ba?) N 2 cosh® (a + bz?) sinl
3b? 18b2 3b 6b

Mathematica [A]
time = 0.12, size = 55, normalized size = 0.70
_ 27 cosh (a + ba?) + cosh (3(a + bz?)) — 3bz?(9sinh (a + bz?) + sinh (3(a + bz?)))
7262

Antiderivative was successfully verified.

[In] Integrate[x~3*Coshl[a + b*x~2]73,x]
[Out] -1/72%(27*Cosh[a + b*x~2] + Cosh[3*(a + b*x~2)] - 3*b*x~2%(9%Sinh[a + b*x~2
] + Sinh[3*(a + b*x~2)]))/b"2

Maple [A]
time = 1.86, size = 93, normalized size = 1.18

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

risch 14452 1662 1662 14462

Verification of antiderivative is not currently implemented for this CAS.

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

Maxima [A]
time = 0.26, size = 100, normalized size = 1.27

(3 br2eBa) — e(3a))e(3bw2) 3 (b$26a _ ea)e(bw2) 3 (be + 1)6(—bw2—a) (3 ba? + 1)6(—3bx2—3a)

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

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

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

Fricas [A]

time = 0.40, size = 96, normalized size = 1.22

3bz? sinh (bz? + a)® — cosh (bz2 + a)* — 3 cosh (bz? + ) sinh (bz2 + a)” + 9 (bav2 cosh (bz2 +a)’ + 3 bx2> sinh (bz? + a) — 27 cosh (bz? + a)
7262

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/72%(3%bxx"2*sinh(b*x"2 + a)~3 - cosh(b*x™2 + a)~3 - 3*cosh(b*x~2 + a)*sin
h(b*x~2 + a)~2 + 9% (b*x"2*cosh(b*x~2 + a)~2 + 3*b*x~2)*sinh(b*x~2 + a) - 27
*cosh(b*x"2 + a))/b"2

Sympy [A]
time = 0.43, size = 92, normalized size = 1.16

z2 sinh® (a+bz2) x? sinh (a+b932) cosh? (a+bm2) sinh? (a+b:1:2) cosh (a+bm2) 7 cosh® (a+bm2)
- 3b + 2 + 362 - 1852 forb # 0

w otherwise

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Piecewise((-x**2*sinh(a + b*x**2)**3/(3%b) + x**2xsinh(a + b*x**2)*cosh(a +
bxx*x*x2)*x2/(2%b) + sinh(a + b*x**2)*x*x2xcosh(a + b¥x**2)/(3*%b**2) - 7xcosh(
a + b¥x**x2)*x3/(18%b**x2), Ne(b, 0)), (x**4xcosh(a)**3/4, True))

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 192 vs. 2(71) =
142.
time = 0.41, size = 192, normalized size = 2.43

3 (ba? + a)eC®H39) 1 27 (ba? + a)et=+9) — 27 (ba? + a)e(~4*~0) — 3 (ba? + a)e(~34*-30) _ (3bs2+30) _ 97 (bwt4a) _ 97 (-brt-a) _ o(-3ai-3a) ae(3t+3a) 4 g gelbrita) _ (Qae(“’z”“] + a)e(’“zz’“]
14402 - 4852

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

Mupad [B]
time = 0.96, size = 70, normalized size = 0.89

z? sinh(3bx2+a) + x? cosh(bacz-i-a()3 sinh(bz?+a) ~ COSh(b.’L‘z + a)3 B COSh(b.’L'2 + CL)
b 18 b2 32

Verification of antiderivative is not currently implemented for this CAS.

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

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



98

3.16 [ x%cosh® (a + bz?) dx
Optimal. Leaf size=160

sy m(Via) 5 BV V) g mn(vEs) @[5 PV V) gy

32b3/2 + 06b3/2 32b3/2 B 06b3/2 8

[Out] 3/8*x*sinh(b*x~2+a)/b+1/24*x*sinh (3*b*x~2+3%*a)/b+1/288*erf (x*x3~(1/2)*b~(1/2
))*3~(1/2)*Pi~(1/2) /b~ (3/2) /exp(3*a)-1/288*exp (3*a) *erfi (x*x3~(1/2)*b~(1/2))
*37(1/2)*Pi~(1/2) /b~ (3/2)+3/32*xerf (x*b~ (1/2))*Pi~(1/2) /b~ (3/2) /exp(a)-3/32%
exp(a)*erfi(x*b~(1/2))*Pi~(1/2)/v~(3/2)

Rubi [A]
time = 0.10, antiderivative size = 160, normalized size of antiderivative = 1.00, number of

number of rules _ 0.357,

steps used = 10, number of rules used = 5, integrand size = 14, = :
integrand size

Rules used = {5449, 5433, 5406, 2235, 2236}

3T e"‘Erf(\/l?x) \/?efgaErf(\/g \/ITx) B 3\/7?6“Erﬁ(\/gx) @63aErﬁ<ﬂ \/(71) 3zsinh (a + bz?)  zsinh (3a + 3bz?)

32032 + 965372 32632 963/2 + 8b 24b

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

[Out] (3%Sqrt[Pil*Erf [Sqrt[bl*x])/(32%b~(3/2)*E~a) + (Sqrt[Pi/3]*Erf [Sqrt[3]*Sqrt
[b]*x]1)/(96*%b~(3/2)*E~(3*a)) - (3*E~axSqrt[Pi]*Erfi[Sqrt[b]*x])/(32xb~(3/2)
) - (E~(3*a)*Sqrt [Pi/3]*Erfi[Sqrt[3]*Sqrt[b]l*x])/(96%b~(3/2)) + (3*x*Sinh[a

+ b*x~2])/(8*b) + (x*Sinh[3*a + 3xbxx~2])/(24*b)

Rule 2235

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

Rule 2236

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

Rule 5406

Int[Sinh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E~(c + d*x"n)
, x]J, x] - Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
[n, 1]
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Rule 5433

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

Rule 5449

Int[((a_.) + Cosh[(c_.) + (d_.)*(x_ )" (@ )]1*(M_.))"(p_)*x((e_)*(x_))"(m_.),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)"m, (a + b*Cosh[c + d*x"n])"p, x], x
1 /; FreeQ[{a, b, c, 4, e, m}, x] && IGtQ[p, 1] && IGtQ[n, O]

Rubi steps

/m2 cosh® (a + bxz) dr = / (Zﬁ cosh (a + bacQ) + %:ﬁ cosh (3a + 3bx2)) dx

1
=1 /z2 cosh (3a + 3bz?) dz + Z /x2 cosh (a + b2?) dz
_ 3zsinh (a + bz?) N zsinh (3a +3bz®) [ sinh (3a +3b2?) dv 3 [sinh(a+

8b 24b 24b 8b
_ 3gsinh(a+b2?) zsinh(3a+3bz?)  [e ¥ 4y ) e3at3be? gy N 3[e
N 8b 24b 48b 48b
[m
36_0'\/7?61{(\/(7:11) e 3 erf(x/i? \/Ef”) 3e“ﬁerﬁ<ﬁx) e3a\/
N 32072 + 960 - 32572 -

Mathematica [A]
time = 0.27, size = 184, normalized size = 1.15

21y coah(n)Erﬁ(\/‘?t) —V3r cosh(aa)m(\/:? VB's) + 2737 Exf (VB z) (cosh(a) — sinh(a)) — zvﬁE:ﬁ(ﬁ;) sinh(a) + \/Fm(«/?w/r?z) (cosh(3a) — sinh(3a)) — \/FErﬁ(\/?Tw/Ez) sinh(3a) + 108V zsinh (a + ba?) + 12V @ sinh (3(a + bz?))
288b%/2

Antiderivative was successfully verified.

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

[Out] (-27*Sqrt[Pi]*Cosh[a]*Erfi[Sqrt[b]*x] - Sqrt[3*Pi]*Cosh[3*a]*Erfi[Sqrt[3]*S
qrt [b]*x] + 27*Sqrt[Pi]*Erf [Sqrt[b]*x]*(Cosh[a] - Sinh[a]) - 27*Sqrt[Pi]*Er
fi[Sqrt[b]*x]*Sinh[a] + Sqrt[3*Pi]*Erf [Sqrt[3]*Sqrt[b]*x]*(Cosh[3*a] - Sinh

[3%al) - Sqrt[3*Pi] *Erfi[Sqrt[3]*Sqrt[b]*x]*Sinh[3*a] + 108*Sqrt [b]*x*Sinh[

a + bxx"2] + 12xSqrt[b]*x*Sinh[3*(a + b*x~2)])/(288%b~(3/2))

Maple [A]
time = 2.04, size = 157, normalized size = 0.98
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method | result

e—3az o—3c2b e_3a\/7? \/?T erf(“”\/:? \/F) 3e—pe—7
+ — +

risch —

48b 288b3 166

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/48*exp(-3*a)/b*x*exp(-3*x~2xb)+1/288*exp(-3*a) /b~ (3/2)*Pi~(1/2)*3~(1/2)*
erf (x*37(1/2)*b~(1/2))-3/16%exp(-a) /bxx*exp (-x~2*b)+3/32xexp(-a) /b~ (3/2) *Pi
~(1/2) *erf (xxb~(1/2) )+3/16*exp(a) *exp (x~2*b) *x/b-3/32*exp(a) /b*Pi~(1/2) /(-b

)~ (1/2)*erf ((-b) ~(1/2)*x)+1/48%exp(3*a) /bxx*exp (3*x~2*b) -1/96*exp (3*a) /b*Pi
~(1/2)/(-3*%b) = (1/2) *erf ((-3*b) = (1/2) *x)

Maxima [A]

time = 0.50, size = 162, normalized size = 1.01

V3 \/r erf (\/3ﬁ\/7b z) e /31 erf (\/i? \/Fz) el30) o Bhtt30)  gro(etta)  3ge(-bei-a)  go(-3ta?-3a) 3/ erf (ﬁx) e 31 erf (\/ —b z) et

+ + +
288 vV—b'b 288 b3 48b 165 16 48b 3253 32V=b'b

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

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

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 903 vs.
2(114) = 228.
time = 0.40, size = 903, normalized size = 5.64

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

/w2 cosh® (a + bm2) dz

Verification of antiderivative is not currently implemented for this CAS.

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

Giac [A]
time = 0.41, size = 166, normalized size = 1.04

V3'/r erf (7\/1?\/717 z) eB9 V31 erf (—\/§ \/l?z) €39 (8ba?43a) 3 .(nta)  3ge(-bai-a)  go(-3ba?-3a) 3+/7 erf <7\/52) e 3/ erf <7\/—b z) e
- + + - - - +
288 v/=b'b 28863 48b 160 165 48b 3253 32v-b'b

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

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

Mupad [F]

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

/w2 cosh(b 2 + a)3 dzx
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Verification of antiderivative is not currently implemented for this CAS.

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

Optimal. Leaf size=33

sinh (a + bz?) N sinh® (a + bz?)
2b 6b

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

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

number of rules _ 147
integrand size ’

steps used = 3, number of rules used = 2, integrand size = 12,
Rules used = {5429, 2713}

sinh® (a + bz?) N sinh (a + bz?)
6b 2b

Antiderivative was successfully verified.

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

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

Int[sin[(c_.) + (d_.)*(x_)]1"(n_), x_Symbol] :> Dist[-d~(-1), Subst[Int[Expa
nd[(1 - x2)"((a - 1)/2), x], x]I, x, Cos[c + d*x]], x] /; FreeQl{c, d}, x]
&& IGtQ[(n - 1)/2, 0]

Rule 5429

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

Rubi steps

/x cosh’ (a + bz?) dz = %Subst (/ cosh®(a + bz) dz, , xz)

_iSubst([ (1 — 2?) dx,z,—isinh (a + bz?))
B 2b
__ sinh (a + ba?) N sinh® (a + bz?)

2b 6b
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Mathematica [A]
time = 0.01, size = 33, normalized size = 1.00

sinh (a + bz?) N sinh® (a 4 b2?)
2b 6b

Antiderivative was successfully verified.

[In] Integrate[x*Cosh[a + b*x~2]"3,x]
[Out] Sinh[a + b*x~2]/(2*%b) + Sinh[a + b*x~2]~3/(6%b)

Maple [A]
time = 1.07, size = 31, normalized size = 0.94
method | result size
3 sinh (x2b+a) sinh (3x2b+3a)
default 5 + 1 31
. e3zzb+3a 3ezzb+a 36—22b—a e—322b—3a
risch 48b 166 166 48 63

Verification of antiderivative is not currently implemented for this CAS.

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

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

2(29) = 58.
time = 0.26, size = 62, normalized size = 1.88

3bx243 a) 3 e(bm2+a) 3 e(—be—a) 6(_3 bx2—3 a)

(
e n _ _
48b 16 b 160 48b

Verification of antiderivative is not currently implemented for this CAS.

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

Fricas [A]
time = 0.36, size = 38, normalized size = 1.15

sinh (b2? + a)® + 3 <cosh (bz? +a)® + 3) sinh (bz? + a)
240

Verification of antiderivative is not currently implemented for this CAS.

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

Sympy [A]
time = 0.19, size = 44, normalized size = 1.33

sinh® (a+bz2 sinh (a+bz?) cosh? (a+bz?2
_ sinh (aba?) | sinh (atbe?) coh” (atbe?) - gor £

2 h3 .
%@ otherwise

Verification of antiderivative is not currently implemented for this CAS.

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

Giac [A]

time = 0.42, size = 56, normalized size = 1.70
(9 6(2 bx2+2 a) + 1)6(_3 bx2—3a) _ e(3bx2+3a) _ ge(bar:2+a)

48b

Verification of antiderivative is not currently implemented for this CAS.

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

Mupad [B]
time = 0.06, size = 26, normalized size = 0.79

sinh(bz? + a)® + 3sinh(bz? + a)
6b

Verification of antiderivative is not currently implemented for this CAS.

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

Optimal. Leaf size=125

36_“\/7?Erf<\/1733> 6_3"\/?Erf<\/§ \/ESE) 36“\/7?Erﬁ(\/333) 63“\/§Erﬁ(\/?? \/17:17)

+ + +
16vVb 16vb 16V 16V

[Out] 1/48%erf (x*3~(1/2)*b~(1/2))*3~(1/2)*Pi~(1/2)/exp(3*a)/b~(1/2)+1/48*exp(3*a)

*xerfi(x*37(1/2)*b~(1/2))*37(1/2)*Pi~(1/2) /b~ (1/2)+3/16*erf (xxb~(1/2))*Pi~ (1

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

Rubi [A]
time = 0.05, antiderivative size = 125, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.400,

steps used = 8, number of rules used = 4, integrand size = 10
Rules used = {5409, 5407, 2235, 2236}

3\/?6_“Erf<\/gx) \/je_gaErf(\/?T \/gx) RIVZ S e“Erﬁ(ﬁx) \/§e3“Erﬁ(\/§ \/1733)
16Vb " 16vb - 16Vb " 16vVb

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

[Out] (3*Sqrt[Pi]+*Erf [Sqrt[bl*x])/(16*Sqrt[b]*E~a) + (Sqrt[Pi/3]*Erf [Sqrt[3]*Sqrt
[b]*x])/(16%Sqrt [b] *E~(3*%a)) + (3*E~a*Sqrt[Pi]*Erfi[Sqrt[b]*x])/(16*Sqrt [b]
) + (E~(3%a)*Sqrt[Pi/3]1*Erfi[Sqrt [3]*Sqrt[b]*x])/(16%Sqrt[b])

Rule 2235

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

Rule 2236

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

Rule 5407

Int[Cosh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E~(c + d*x"n)
, x], x] + Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
[n, 1]
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Rule 5409

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

Rubi steps

/cosh3 (a + bz?) / <3 cosh (a + ba?) + 4_11 cosh (3a + 3bz2)) dx

— 1/cosh 3a+3bx)dx+§l/cosh(a+bx2) dx

4
1 —3a—3bx? 1/ 3a+3bx? 3/ —a—bx? 3/ a+bax?
—8/6 dx+8 e da:+8 e dw+8 e dzx

36_“\/Ferf<\/17x> e—3a\/§erf<\/§ ﬁx) 36“\/7?erﬁ<\/17x> s 63“\/?

= + +
16vVb 16vb 16Vb

w

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

\/§ (3\/37 cosh(a)Erﬁ(ﬁz) + cosh(3a)Erﬁ(\/§ \/l?z) + 3J37Erf(ﬁz) (cosh(a) — sinh(a)) + 3\/§Erﬁ(\/51> sinh(a) + Erf(\/?T \/171) (cosh(3a) — sinh(3a)) + Erﬁ(ﬁﬁz) sinh(Sa))
16Vh

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x~2]"3,x]

[Out] (Sqrt[Pi/3]*(3*Sqrt[3]*Cosh[a]*Erfi[Sqrt[bl*x] + Cosh[3*al*Erfi[Sqrt[3]*Sqr
t[bl*x] + 3*Sqrt[3]*Erf[Sqrt[b]*x]*(Cosh[a] - Sinh[a]) + 3*Sqrt[3]*Erfi[Sqr

t [b]*x]*Sinh[a] + Erf[Sqrt[3]*Sqrt[b]*x]*(Cosh[3*a] - Sinh[3*a]) + Erfi[Sqr

t [3]1*#Sqrt [b] *x] *Sinh[3*a]))/(16*Sqrt [b])

Maple [A]
time = 1.46, size = 86, normalized size = 0.69

method | result
) _3“\/7? \/?T erf(x\/g \/F) 3erf<x\/g>\/7?e_“ e3“\/7? erf(\/ —-3b x) 3ea\/7? erf(\/ —b x)
risch + + ‘ +

8Vb 16D 164/—3b 164/—b

Verification of antiderivative is not currently implemented for this CAS.

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

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

Maxima [A]

time = 0.48, size = 91, normalized size = 0.73

V3 /T erf (\/§ \/jx) eBa /3 /1 erf (\/?T \/Fa:) el=32 3./ erf (\/179:) e-® 37 erf (\/jx) et
48 Vb * 48 Vb * 16 Vb " 16 vV—=b

Verification of antiderivative is not currently implemented for this CAS.

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

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

Fricas [A]

time = 0.42, size = 113, normalized size = 0.90

V3 /T V/=b (cosh (3a) + sinh (3 a)) erf (\/ET \/jx) — V3 /T Vb (cosh (3a) — sinh (3a)) erf (\/i? \/171) +9 /T V=b'(cosh (a) + sinh (a)) erf (\/31) — 9/ Vb (cosh (a) — sinh (a)) erf (ﬁz)
48b

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

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

Sympy [F]

time = 0.00, size = 0, normalized size = 0.00

/ cosh® (a + bz?) dz

Verification of antiderivative is not currently implemented for this CAS.

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

time = 0.42, size = 95, normalized size = 0.76

V3 /1 erf (—\/?? Mw) eBad /3 /1 erf <—\/§ \/l?:c) =39 3. /1 erf (—ﬁx) e~ 3/r erf (—\/3:5) et
N 48V=b - 48V - 16 Vb - 16 V=b

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

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

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

/cosh(b % + a)3 dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b*x~2)~3,x)
[Out] int(cosh(a + b*x~2)"3, x)
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h3 (a+bz?
CcoS (;H_x)diﬂ

319 |

Optimal. Leaf size=55
3 ooy, 1 ap 2\ | D . T a7 2
3 cosh(a)Chi(bz?) + 3 cosh(3a)Chi(3bz?) + 3 sinh(a)Shi (bz*) + 3 sinh(3a)Shi(3bz?)

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

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

number of rules _
integrand size 0.286,

steps used = 8, number of rules used = 4, integrand size = 14,
Rules used = {5449, 5427, 5425, 5424}

g cosh(a)Chi(bz?) + écosh(3a)Chi(3bx2) + gsinh(a)Shi(bx2) + ésinh(3a)8hi(3bx2)

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

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

Rule 5424

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

Rule 5425

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

Rule 5427

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

Rule 5449

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

Rubi steps
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3 2 2 2
/cosh (a+ bz )dx:/<3cosh(a+b:c ) +cosh(3a+3bx )) i

T 4z 4z
2 2
zl/cosh(3a+3ba:)dx_i_%/cosh(a—l—bm)dw
4 x 4 T

1 h (bz? 1 h (3bz? 1 in]
= Z(3cosh(a))/(mT(bw)dx+Z—lcosh(3a)/cosg(u—3bx)dx+Z(3sinh(a,)) S

= gcosh(a)Chi(bxz) + écosh(3a)Chi(3bz2) + gsinh(a)Shi(bxz) + ésinh(3a)Shi(3

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

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

|

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x~2]~3/x,x]

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

Maple [A]
time = 1.63, size = 55, normalized size = 1.00

method | result size

. e3¢ eprntegral(1,3w2b) 3e™?® eprntegral(l,be) 3e? eprntegral(l,—:ch) eda eprntegra,l(l,—3x2b)
risch — 6 - 16 - 16 - 16 85

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/16%exp(-3*a)*Ei(1,3*x~2%b)-3/16*exp(-a)*Ei(1,x"2%b)-3/16*exp(a)*Ei(1,-x~
2xb)-1/16%exp(3*a)*Ei(1,-3*%x"2%b)

Maxima [A]
time = 0.33, size = 50, normalized size = 0.91

1 . “ 3 . —a 1 . _34 3 . a
16 E1(3 bxz) e 16 El(—bfL‘2> A 16 El(—3 bx2) e(=39) 4 16 El(b$2) e

Verification of antiderivative is not currently implemented for this CAS.

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

Fricas [A]

time = 0.34, size = 83, normalized size = 1.51

Lomiiapa? . 2 3 (fi (b2 (b2 Lomiapa? : 2Y) & 3 (Ei(p? . 2\ g
% (Ei(3ba®) + Ei(—3b2?)) cosh (3a) + % (Ei(b2?) + Ei(—bz?)) cosh (a) + % (Ei(3b2®) — Ei(—3b2?)) sinh (3a) + 16 (Ei(bz?) — Ei(—ba?)) sinh (a)

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

/ cosh® (a + bz?) i

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

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

time = 0.41, size = 50, normalized size = 0.91

i i 2\ ,(3a) 3 s pae2) o(—a) i s 2\ ,(—3a) i . 2\ a
16E1(3bx)e +16E1( bz?) e +16E1( 3bz%) e +16E1(bx)e

Verification of antiderivative is not currently implemented for this CAS.

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

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

Mupad [F]

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

2 3
/cosh(bz +a) i

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b*x~2)"3/x,x)
[Out] int(cosh(a + b*x~2)"3/x, x)
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cosh? Eva2+bx2) dz

3.20 |

Optimal. Leaf size=136

_cosh® (a + be)_gx/l?e_“\/FErf<\/gx>—é\/ge_g’“\/?)?Erf(\/g \/Fx>+g\/ge“\/7?Erﬁ(\/17x>+%

T

[Out] -cosh(b*x~2+a)~3/x-3/8xerf (x¥b~(1/2))*b~(1/2)*Pi~(1/2) /exp(a)+3/8*exp(a)*er
fi(x*b~(1/2))*b~(1/2)*Pi~(1/2)-1/8*erf (x*x3~(1/2)*b~(1/2))*b~(1/2)*37(1/2) *P
i7(1/2) /exp(3*a)+1/8%exp(3*a) *erfi(x*3~(1/2)*b~(1/2))*b~(1/2)*3~(1/2)*Pi~ (1

/2)

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

number of rules _
integrand size 0.357,

steps used = 9, number of rules used = 5, integrand size = 14,
Rules used = {5439, 5737, 5406, 2235, 2236}

—g\/?e’“\/I?Erf(\/lTaO - é\/ﬁe’m\/EErf(\/.?T \/Fx) + gﬁe“\/glﬂrﬁ(\/gz) +% 3 e3aﬁErﬁ<ﬁﬁw) - w

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

[Out] -(Cosh[a + b*x~2]73/x) - (3*Sqrt[b]l*Sqrt[Pi]*Erf [Sqrt[b]*x])/(8*E"a) - (Sqr
t [b] *Sqrt [3*Pi] *Erf [Sqrt [3] *Sqrt [b]l*x])/(8*E~(3*a)) + (3*Sqrt[b]*E~a*Sqrt[P
i]*Erfi[Sqrt [b]l*x])/8 + (Sqrt[b]*E~(3*a)*Sqrt [3*Pi]*Erfi[Sqrt [3]*Sqrt [b]*x]

)/8

Rule 2235

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

Rule 2236

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

Rule 5406

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

Rule 5439
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Int[Cosh[(a_.) + (b_.)*(x_)"(n_ )] (p_)*(x_)"(m_.), x_Symbol] :> Simp[-Cosh[
a + bxx™n]"p/((n - 1)*x"(n - 1)), x] + Dist[b*n*x(p/(n - 1)), Int[Cosh[a + b
*x"n]~(p - 1)*Sinh[a + b*x"n], x], x] /; FreeQ[{a, b}, x] && IntegersQ[n, p
] && EqQ[m + n, 0] && GtQ[p, 1] && NeQ[n, 1]

Rule 5737

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

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

Rubi steps

3 2 3 2
/ cosh® (a + bx?) p cosh” (a + bz*) + (6b) / cosh? (a 4 bz?) sinh (a + bz?) dz

T = —
x2 x
h3 bz? 1 1
_ %% (a + bz”) + (6b) / (Z sinh (a + b2?) + 1 sinh (3a + 3bx2)) dz
T
cosh® (a +bz%) 1 : 2 1 - 2
- _ + 5(31)) sinh (a + bz?) dz + §(3b) sinh (3a + 3bz?) dz
T
h3 bz?) 1 1 1
_ _COS (a+ x ) _ _(31))/6—3a—3bz2 dr — —(3b) /e—a—bw2 dr + —(3b) /ea+bz2 dz
T 4 4 4
h? bz?) 3 1 3
_ s (a+0b2%) _ gx/ge‘“ﬁerf<\/17x) — gﬁe_3“\/3w erf(\/g \/17x> + g\
T
Mathematica [A]
time = 0.26, size = 204, normalized size = 1.50
—6cosh (a + ba?) — 2cosh (3(a + bz?)) A.?\/F\/Fzmsh(a)Erh(\/l?m) + V' V3T ¢ cosh(3)Erfi(VF VB z) +3\/Fﬁszﬁ(\/Ff) sinh(a) + 3\/FJFIErf(JFI) (~ cosh(a) + sinh(a)) + \/F\/T”Em'(\/f\/iz) sinh(3a) + JFJsTTErf(\/.?JFT) (~ cosh(3a) + sinh(3a))

B3

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x~2]~3/x72,x]

[Out] (-6*Cosh[a + b*x~2] - 2*Cosh[3*(a + b*x~2)] + 3*Sqrt[b]*Sqrt[Pi]*x*Cosh[a]*
Erfi[Sqrt[b]l*x] + Sqrt[b]*Sqrt[3*Pi]*x*Cosh[3*a]*Erfi[Sqrt[3]*Sqrt[b]l*x] +

3xSqrt [b] *Sqrt [Pi] *x*Erfi [Sqrt [b] *x]*Sinh[a] + 3*Sqrt[b]*Sqrt [Pi]*x*Erf [Sqr

t [b]*x]*(-Cosh[al] + Sinh[a]) + Sqrt[b]*Sqrt[3*Pi]#*x*Erfi[Sqrt[3]*Sqrt [b]*x]
xSinh[3*a] + Sqrt[b]*Sqrt[3*Pi]*x*Erf [Sqrt [3]*Sqrt [b]*x]*(-Cosh[3*a] + Sinh
[3*al))/(8%x)

Maple [A]
time = 1.82, size = 149, normalized size = 1.10
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method | result

3 e“ez2b
8z

3e %™ ”*
8x

o—3ag—32%b e_3“\/F \/7? \/‘3? erf(x\/g \/F)
— _ . _

8x

2y B 3e_a\/F \/7? erf(xﬁ)

risch + -

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/8*exp(-3*a)/xxexp(-3*x"2+b)-1/8xexp(-3*a)*b™(1/2)*Pi" (1/2)*3~(1/2)*erf (x
*3~(1/2)*b~(1/2))-3/8*exp(-a) /x*exp (-x"2*b) -3/8*exp(-a) *b~ (1/2) *Pi~ (1/2) *er

f (x*¥b~(1/2))-3/8*exp(a)*exp (x~2*b) /x+3/8*exp(a) *b*xPi~(1/2) /(-b) ~(1/2) *erf ((
~b)~(1/2) ¥x)-1/8*exp (3xa) /x+exp (3*x"2+b) +3/8*exp (3*a) ¥b*Pi~ (1/2) / (-3%b) ~(1/

2) xerf ((-3%b) ~(1/2) *x)

Maxima [A]

time = 0.34, size = 102, normalized size = 0.75

V3 Vba? e(=39T (-1, 3 ba?) V3 vV —ba? eI (-1, -3bz%) 3Vba? eI (—3,b2%) 3V—bs? e’T(—3, —ba?)
16z 16z 162 162

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/16%sqrt(3)*sqrt(b*x~2)*e” (-3%a)*gamma(-1/2, 3*b*x~2)/x - 1/16%sqrt(3)*sq
rt (-b*x~2) *e” (3*a) xgamma (-1/2, -3*b*x~2)/x - 3/16*sqrt(b*x~2)*e” (-a)*gamma (
-1/2, b*x72)/x - 3/16*sqrt(-b*x~2)*e"a*gamma(-1/2, -b*x~2)/x

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 891 vs.
2(98) = 196.
time = 0.44, size = 891, normalized size = 6.55

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/8*(cosh(b*x™2 + a)~6 + 6*cosh(b*x~2 + a)*sinh(b*x"2 + a)~5 + sinh(b*x"2
+ a)76 + 3%(5*cosh(b*x"2 + a)~2 + 1)*sinh(b*x"2 + a)~4 + 3*cosh(b*x"2 + a)~

4 + 4% (5xcosh(b*x”2 + a)~3 + 3xcosh(b*x"2 + a))*sinh(b*x~2 + a)~3 + sqrt(3)
*xsqrt (pi) * (xxcosh(b*x~2 + a)~3*cosh(3*a) + xxcosh(b*x"2 + a) 3*sinh(3*a) +
(x*cosh(3*a) + x*sinh(3*a))*sinh(b*x~2 + a)~3 + 3*(x*cosh(b*x~2 + a)*cosh(3

*a) + x*cosh(b*x~2 + a)*sinh(3*a))*sinh(b*x"2 + a)~2 + 3*(x*cosh(b*x~2 + a)
~2%cosh(3*a) + x*cosh(b*x~2 + a) 2*sinh(3*a))*sinh(b*x~2 + a))*sqrt(-b)*erf
(sqrt(3)*sqrt(-b)*x) + sqrt(3)*sqrt(pi)*(x*cosh(b*x~2 + a) 3*cosh(3*a) - xx*
cosh(b*x"2 + a)~3xsinh(3*a) + (x*cosh(3*a) - x*sinh(3#%a))*sinh(b*x~2 + a)~3
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+ 3*(x*cosh(b*x~2 + a)*cosh(3*a) - x*cosh(b*x"2 + a)*sinh(3#*a))*sinh(b*x~2
+ a)~2 + 3*k(x*cosh(b*x"2 + a)~2*xcosh(3*a) - x*cosh(b*x~2 + a) 2*sinh(3*a))
*sinh (b*x~2 + a))*sqrt(b)*erf (sqrt(3)*sqrt(b)*x) + 3*sqrt(pi)*(x*cosh(b*x~2
+ a)~3*cosh(a) + x*cosh(b*x"2 + a) 3*sinh(a) + (x*cosh(a) + x*sinh(a))*sin
h(b*x~2 + a)~3 + 3*(x*cosh(b*x~2 + a)*cosh(a) + x*cosh(b*x~2 + a)*sinh(a))*
sinh(b*x"2 + a)~2 + 3*(x*cosh(b*x"2 + a)~2*cosh(a) + x*cosh(b*x"2 + a) 2*si
nh(a))*sinh(b*x~2 + a))*sqrt(-b)*erf(sqrt(-b)*x) + 3*sqrt(pi)*(x*cosh(b*x"2
+ a)~3*cosh(a) - x*cosh(b*x~2 + a)“~3*sinh(a) + (x*cosh(a) - x*sinh(a))*sin
h(b*x~2 + a)~3 + 3*(x*cosh(b*x~2 + a)*cosh(a) - x*cosh(b*x"2 + a)*sinh(a))*
sinh(b*x~2 + a)~2 + 3*(x*cosh(b*x"2 + a)~2*cosh(a) - x*cosh(b*x"2 + a) 2xsi
nh(a))*sinh(b*x~2 + a))*sqrt(b)*erf (sqrt(b)*x) + 3*(5xcosh(b*x"2 + a)~™4 + 6
*cosh(b*x™2 + a)~2 + 1)*sinh(b*x"2 + a)~2 + 3*cosh(b*x"2 + a)~2 + 6*(cosh(b
*x"2 + a)”5 + 2xcosh(b*x~2 + a)~3 + cosh(b*x™2 + a))*sinh(b*x~2 + a) + 1)/(
x*cosh(b*x"2 + a)~3 + 3*x*cosh(b*x"2 + a)~2xsinh(b*x~2 + a) + 3*x*cosh(b*x~
2 + a)*sinh(b*x~2 + a)~2 + x*sinh(b*x~2 + a)~3)

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

/ cosh® (a + bz?) i

xr2

Verification of antiderivative is not currently implemented for this CAS.

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

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

could not integrate
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x~2+a)~3/x~2,x, algorithm="giac")
[Out] integrate(cosh(b*x~2 + a)~3/x72, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01
2 3
/cosh(baz:2 +a) I
x

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b*x~2)"3/x"2,x%)
[Out] int(cosh(a + b*x~2)"3/x"2, x)
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cosh? Evc?—be) dz

3.21 |

Optimal. Leaf size=91

2 2
3 cos}lé;‘j ba”) _cosh (32(36;; ba’)) +§bChi(bx2) sinh(a)+gb0hi(3bx2) sinh(3a)+gbcosh(a)Shi(bx2)+g

[Out] -3/8*cosh(b*x~2+a)/x"2-1/8%cosh(3*bxx~2+3%a)/x"~2+3/8*b*xcosh(a)*Shi (b*xx~2)+3
/8*b*cosh(3*a)*Shi (3*b*x~2)+3/8*b*Chi (b*x~2) *sinh (a)+3/8*b*Chi (3*b*x~2) *sin
h(3%*a)

Rubi [A]

time = 0.15, antiderivative size = 91, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.429,

steps used = 12, number of rules used = 6, integrand size = 14,
Rules used = {5449, 5429, 3378, 3384, 3379, 3382}

_ 3cosh (a+bz?)  cosh (3(a+ bz?))
8x2 8x2

gb sinh(a)Chi(bz?) + %bsinh(3a)0hi(3bm2) + gb cosh(a)Shi(bz?) + %b cosh(3a)Shi(3bz?)

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

[Out] (-3*Cosh[a + b*x"2])/(8*x"2) - Cosh[3*(a + b*xx~2)]/(8%x72) + (3*b*CoshInteg
ral [b*x~2]*Sinh[a])/8 + (3*bxCoshIntegral [3*xb*xx~2]*Sinh[3*a])/8 + (3*b*Cosh
[a]*SinhIntegral [bxx~2])/8 + (3*b*Cosh[3*a]*SinhIntegral [3*b*x~2])/8

Rule 3378

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

Rule 3379

Int[sin[(e_.) + (Complex[0, fz_1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[I*(SinhIntegral [cxf*(fz/d) + fxfz*x]/d), x] /; FreeQ[{c, d, e, £
, Tz}, x] && EqQ[d*e - cxf*xfzxI, 0]

Rule 3382

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

Rule 3384
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Int[sinl(e_.) + (f_.)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Dist[Cos[(d*
e - cxf)/d], Int[Sin[cx(£f/d) + f*x]/(c + d*x), x], x] + Dist[Sin[(d*e - cx*f
)/d], Int[Cos[c*(f/d) + f*x]/(c + d*x), x], x] /; FreeQ[{c, d, e, f}, x] &&
NeQ[d*e - cxf, 0]

Rule 5429

Int[((a_.) + Cosh[(c_.) + (d_.)*(x_)"(@ )]*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x~(Simplify[(m + 1)/n] - 1)*(a + b*Cosh[c + d*x])
“p, x], x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 11 || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rule 5449

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

Rubi steps

3 2 2 2
/cosh (a+ bz )dx:/<3cosh(a+bx ) +cosh(3a—|—3bx )) i

x3 43 43
2 2

:l/cosh(3a—|-3bx)dx_i_%/cosh(a—i-bx)dw

4 x3 4 x3
= 1Subst / cosh(3a + 3bz) de,z,z? | + §Subst / cosh(a——i-bw) dz,z, z*

8 x? 8 z?

2 2 :
__3cosh (a+bz*)  cosh(3(a+bz?)) N 1(3b)Subst /smh(a + bx) iz, +
82 82 8 x

_ 3cosh(a+bz?) cosh(3(a+bz?) 1 sinh(bx) 5 )
= — > - 822 + §(3b cosh(a))Subst / . dz,z,T )
_ 3cosh(a+bz?) cosh(3(a+bx?) 3, . . o . 3 o oy
=— 812 - 812 + gbChl(bz ) sinh(a) + gbCh1(3bx ) sinh(3c

Mathematica [A]
time = 0.06, size = 92, normalized size = 1.01

—3cosh (a + bz?) — cosh (3(a + bz?)) + 3bz2Chi(bz?) sinh(a) + 3bz>Chi(3bz?) sinh(3a) + 3bz? cosh(a)Shi(bz?) + 3bz? cosh(3a)Shi(3bz?)
82

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x~2]~3/x73,x]
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[Out] (-3*Cosh[a + b*x~2] - Cosh[3*(a + b*x~2)] + 3*b*x~2*CoshIntegral [b*x~2]*Sin
h[a] + 3#b*x~2*CoshIntegral [3*bxx~2]*Sinh[3*a] + 3*b*x~2*Cosh[a]*SinhIntegr
al[b*x~2] + 3*b*x~2*Cosh[3*a]*SinhIntegral [3*bxx~2])/(8%x~2)

Maple [A]

time = 1.55, size = 120, normalized size = 1.32

method | result

isch e—3ae—3w2b 3e*?’“bexplntegra,l(l,&vzb) 3e—ae—w2b +3e*“bexplntegral(1,w2b) 3e“e””2b 3e“beprntegral(1,
T18c T 1622 16 T 1622 16 1627 16

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/16%exp(-3*a)/x"2*exp(-3*x~2*b)+3/16%exp(-3*a) *b*Ei (1,3*x"2xb)-3/16*exp (-
a)/x"2*xexp(-x~2xb)+3/16%exp(-a) *¥b*Ei(1,x"2xb)-3/16%exp (a) *exp (x~2*b) /x~2-3/
16*exp(a)*b*Ei (1,-x"2%b)-1/16%exp (3*a) /x"2*exp (3*x~2*b) -3/16*exp (3*a) *¥b*Ei (
1,-3%x"2%b)

Maxima [A]
time = 0.34, size = 58, normalized size = 0.64
3

—3a 3 —a 3 a 3 a
_Ew 390 (~1,3bz?) — Ebé )T (~1,b2%) + 16 be'T (=1, =b2%) + 1—6be(3 )T(~1,-3b2?)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(b*x~2+a)~3/x73,x, algorithm="maxima")

[Out] -3/16%b*e~(-3*a)*gamma (-1, 3*b*x~2) - 3/16%bxe”(-a)*gamma(-1, b*x~2) + 3/16
*xbxe~a*gamma (-1, -b*x~2) + 3/16%b*e” (3%a)*gamma(-1, -3*b*xx~2)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 168 vs.

2(80) = 160.

time = 0.36, size = 168, normalized size = 1.85

2 cosh (ba? + a)° + 6 cosh (ba? + a) sinh (ba? + a)* — 3 (ba?Ei(3ba?) — baBi(—3 ba?)) cosh (3a) — 3 (ba?Ei(ba?) — ba?Ei(—ba?)) cosh (a) — 3 (ba?Ei(3ba?) + ba*Ei(—3 ba?)) sinh (3a) — 3 (b2 Ei(ba®) + ba?Ei(—ba?)) sinh () + 6 cosh (ba? + a)
1647

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/16%(2*%cosh(b*x~2 + a)~3 + 6*cosh(b*x"2 + a)*sinh(b*x~2 + a)~2 - 3x(b*x"2
*Ei (3*%b*x~2) - b*x"2%Ei(-3%b*x~2))*cosh(3*a) - 3*(bxx"2*Ei(b*x~2) - b*x"2xE
i(-b*x~2))*cosh(a) - 3*(b*x~2+Ei(3*b*x~2) + b*x~2%Ei(-3*b*x~2))*sinh(3*a) -

3% (bxx"2*Ei(b*x~2) + bxx"2*Ei(-b*x~2))*sinh(a) + 6%cosh(b*x~2 + a))/x"2

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

/ cosh® (a + bz?) i

3
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Verification of antiderivative is not currently implemented for this CAS.

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

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 224 vs. 2(80) =
160.
time = 0.41, size = 224, normalized size = 2.46

3 (be? + a)P*Ei(3b2%) €®) — 3ab?Ei(3ba?) e — 3 (ba? + a)b*Ei(—ba?) e + 3ab?Ei(—be?) e= — 3 (ba® + a)b*Ei(—3ba?) e-39) + 3ab?Ei(—3bz?) e(59) + 3 (ba? + a)b*Ei(be?) e — 3ab?Ei(ba?) e — b8 +30) — 3eltt+a) _ preltri=a) _ pe(-3be’—30)
16022

Verification of antiderivative is not currently implemented for this CAS.

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

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

+ a)*b~2*xEi (-3*%b*x~2)*e” (-3*a) + 3*a*b”2*Ei(-3*b*x"2)*e”~(-3*a) + 3*x(b*x"2

+ a)*b"2*Ei (b*x"2)*e"a - 3*a*b”~2*Ei(b*x"2)*e"a - b"2*e” (3*%b*x~2 + 3*a) - 3%
b~2xe~ (b*x~2 + a) - 3*%b"2xe”(-b*x"2 - a) - b~2*%e~(-3*b*x"2 - 3*a))/(b"2xx"2

)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.01
2 3
/cosh(bx3 +a) s
x

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b*x~2)"3/x73,x)
[Out] int(cosh(a + b*x~2)"3/x"3, x)
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3.22 [z cosh” (a + bz?) dx

Optimal. Leaf size=67

sinh (a + bz?) N sinh? (a + bx?) N 3sinh® (a + b2?) sinh” (a + bx?)
2b 2b 100 14b

[Out] 1/2*sinh(b*x~2+a)/b+1/2*sinh(b*x~2+a) ~3/b+3/10*sinh (b*x~2+a) ~5/b+1/14*sinh(
b*x~2+a)~7/b

Rubi [A]

time = 0.04, antiderivative size = 67, normalized size of antiderivative = 1.00, number of

number of rules _ 147
integrand size ’

steps used = 3, number of rules used = 2, integrand size = 12,
Rules used = {5429, 2713}
sinh” (@ + b2?)  3sinh® (a + bx?) N sinh?® (a + b2?) N sinh (a + bz?)
14b 10b 2b 2b

Antiderivative was successfully verified.

[In] Int[x*Cosh[a + b*x~2]"7,x]

[Out] Sinh[a + b*x"2]/(2*b) + Sinh[a + b*x~2]73/(2%b) + (3*Sinh[a + b*x~2]75)/(10
*b) + Sinh[a + b*x~2]77/(14*b)

Rule 2713

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

Rule 5429

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

Rubi steps

/accosh7 (a+bz?) dz = %Subst (/ cosh(a + bz) dz, z, x2>

iSubst ([ (1 — 32 + 3z* — 2°) dz, z, —isinh (a + bz?))
B 2b
sinh (a + bz?) N sinh® (@ + bz?) N 3sinh® (a + bx?) N sinh” (a + bz?)
2b 2b 10b 14b
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Mathematica [A]
time = 0.02, size = 67, normalized size = 1.00
35sinh (a + bz?) N 7sinh (3(a + bz?)) N 7sinh (5(a + bz?)) N sinh (7(a + bz?))
128b 1280 6400 896b

Antiderivative was successfully verified.

[In] Integrate[x*Cosh[a + b*x~2]77,x]
[Out] (35*Sinh[a + b*x~2])/(128%b) + (7*Sinh[3*(a + b*x~2)])/(128%b) + (7*Sinh[5*
(a + b*x~2)])/(640%b) + Sinh[7*(a + b*x"2)]/(896%b)

Maple [A]
time = 1.55, size = 63, normalized size = 0.94

method | result size
35 sinh (w2 b+a) 7 sinh (3w2 b+3a) 7 sinh (5:1:2 b+5a) sinh (7:1:2 b+7a)
default 1286 + 1286 + 6405 + 8965 63
. h e7z2b+7a 7e5:1:2b+5a 7e3a:2b+3a 35 ez2b+a 35 e—a:2b—a 7e—312b—3a 7e—5:1:2b—5a e—7a:2b—7a 127
risc 17925 12806 2566 2566 2566 2566 12806 17926

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*cosh(b*x~2+a)~7,x,method=_RETURNVERBOSE)

[Out] 35/128%sinh(b*x~2+a)/b+7/128/b*sinh (3*b*x~2+3%a)+7/640/b*sinh (5*b*x~2+5%a) +
1/896/b*sinh (7*xb*x~2+7*a)

Maxima [B] Leaf count of result is larger than twice the leaf count of optimal. 126 vs.
2(59) = 118.

time = 0.26, size = 126, normalized size = 1.88

7bz2+7a) 7 6(5 bx?+5a) 7 6(3 bz2+3a) 35 e(bz2+a) 35 e(—bx2—a) 7 e(—sz2—3a) 7 6(—5 bx?—5a) e(—7bx2—7a)
17926 T 12806 ' 2566 | 2566 2566 256b 12806 1792b

el

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*cosh(b*x~2+a)~7,x, algorithm="maxima")
[Out] 1/1792%e~(7*b*x~2 + T7*a)/b + 7/1280%e”~ (5xb*xx~2 + 5*a)/b + 7/256%e” (3xb*xx"2

+ 3%a)/b + 35/256%e~ (b*xx"2 + a)/b - 35/256*%e~(-b*x"2 - a)/b - 7/256*e”(-3%b
*x~2 - 3%a)/b - 7/1280%e”~ (-5*%b*x~2 - 5%a)/b - 1/1792%e” (-7*b*xx~2 - T7*a)/b

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 128 vs.
2(59) = 118.
time = 0.41, size = 128, normalized size = 1.91

5 sinh (b2 +a)" +7 (15 cosh (bz? + a)” + 7) sinh (ba? + a)® + 35 (5 cosh (bz? + a)" + 14 cosh (ba? + a)® + 7) sinh (ba? + a)° + 35 (cosh (b22 + a)° + 7 cosh (bz? + a)* + 21 cosh (bz? + a)” + 35) sinh (ba? + a)
4480 b

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(x*cosh(b*x~2+a)~7,x, algorithm="fricas")

[Out] 1/4480*(5*sinh(b*x”"2 + a)~7 + 7*(15*%cosh(b*x”2 + a)~2 + 7)*sinh(b*x~2 + a)~
5 + 35x(5*%cosh(b*x"2 + a)~4 + 14*cosh(b*x"2 + a)~2 + 7)*sinh(b*x~2 + a)~3 +
35%(cosh(b*x"2 + a)~6 + T*cosh(b*x"2 + a)~4 + 21*cosh(b*x"2 + a)~2 + 35)*s
inh(b*x~2 + a))/b

Sympy [A]
time = 0.95, size = 94, normalized size = 1.40

35b 5b b 2b

@2 cosh (a) otherwise

{ . 8sinh” (a+bz?) 4sinh® (a+bz?) cosh? (a-+bz?) _ sinh® (a+bz?) cosh?* (a-+bx?) + sinh (a+bz?) cosh® (a+bz?) for b 7£ 0
2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*cosh(bxx**2+a)**7,x)

[Out] Piecewise((-8*sinh(a + b*x**2)**x7/(35%b) + 4xsinh(a + b*xx**2)*x5xcosh(a + b
*x*%2) **%2/(5%b) - sinh(a + b*x**2)**3*cosh(a + b*x**x2)**x4/b + sinh(a + b*x*
x2)*xcosh(a + bxx**2)**6/(2xb), Ne(b, 0)), (x**2*cosh(a)**7/2, True))

Giac [A]

time = 0.42, size = 108, normalized size = 1.61

(1225 e(6827460) 4 945 g(1b7+4a) 4 49 o(2bs7420) 4 5) e(-Tba*=Ta) _ 5 e(Tha®+7a) _ 49 ¢(507450) _ 945 (307 +3a) _ 1995 ¢t +a)
89600

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/8960%((1225%e~ (6*%b*x~2 + 6%a) + 245%e~ (4xb*x~2 + 4*a) + 49*%e” (2%b*xx~2 +
2%a) + B)*xe” (-7Txb*xx~2 - 7*a) - B*xe~(7xb*x~2 + T7*a) - 49%e~ (5xb*x~2 + 5*a) -
245%e~ (3%bxx"2 + 3%a) - 1225%e~(b*x~2 + a))/b

Mupad [B]
time = 0.99, size = 52, normalized size = 0.78

5sinh(ba? + a)” + 21sinh(b? + a)° + 35sinh(bz? + a)’ + 35sinh(b2? + a)
700

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*cosh(a + b*x~2)"7,x)

[Out] (35%sinh(a + b*x~2) + 35xsinh(a + b*x~2)"3 + 21%sinh(a + b*x~2)~5 + 5xsinh(
a + bxx~2)"7)/(70%b)
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3.23 [ z? cosh (z%) dz

Optimal. Leaf size=8
sinh (z?)
3
[Out] 1/3%sinh(x"3)

Rubi [A]
time = 0.01, antiderivative size = 8, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.250,

steps used = 2, number of rules used = 2, integrand size = 8,
Rules used = {5429, 2717}

sinh (23)
3
Antiderivative was successfully verified.
[In] Int[x~2*Cosh[x~3],x]
[Out] Sinh([x~3]/3
Rule 2717

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

Rule 5429

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

Rubi steps

/mz cosh (z°) dz = %Subst </ cosh(z) dz, x,x3>
__ sinh (z?)
3

Mathematica [A]
time = 0.01, size = 8, normalized size = 1.00
sinh (z?)
3




Antiderivative was successfully verified.

[In] Integrate[x~2*Cosh[x~3],x]
[Out] Sinh[x~3]/3

Maple [A]
time = 0.46, size = 7, normalized size = 0.88

method result size
inh (z3

derivativedivides | 2 h3( ) 7
in 3

default smh(eh) |7

.. sinh(x?’)

meijerg 3 7
23 3

risch G"T — ¢ 5 16

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*cosh(x"3),x,method=_RETURNVERBOSE)
[Out] 1/3*sinh(x"~3)
Maxima [A]

time = 0.27, size = 6, normalized size = 0.75

1 .
3 sinh (xg)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*cosh(x~3),x, algorithm="maxima")
[Out] 1/3%sinh(x"3)
Fricas [A]

time = 0.38, size = 6, normalized size = 0.75

% sinh (z°)

Verification of antiderivative is not currently implemented for this CAS.

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

Sympy [A]
time = 0.12, size = 5, normalized size = 0.62
sinh (z?)
3

125
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2*cosh(x**3),x)

[Out] sinh(x**3)/3
Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 15 vs. 2(6) = 12
time = 0.42, size = 15, normalized size = 1.88

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*cosh(x"3),x, algorithm="giac")
[Out] -1/6%e~(-x"3) + 1/6%e”(x73)

Mupad [B]
time = 0.88, size = 6, normalized size = 0.75
sinh(z3)
3

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*cosh(x"3),x)
[Out] sinh(x~3)/3
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cosh<—15)
— \Z"/
3.24 [—da
Optimal. Leaf size=8
1. 1
— sinh o

[Out] -1/5*sinh(1/x75)

Rubi [A]
time = 0.01, antiderivative size = 8, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.250,

steps used = 2, number of rules used = 2, integrand size = 8,

Rules used = {5429, 2717}
1 . 1
—g sinh (;)

Antiderivative was successfully verified.
[In] Int[Cosh[x~(-5)1/x76,x]

[Out] -1/5%Sinh[x~(-5)]

Rule 2717

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

Rule 5429

Int[((a_.) + Cosh[(c_.) + (d_)*(x_)" (@ )I*(M_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/n, Subst[Int[x"(Simplify[(m + 1)/n] - 1)*(a + b*Cosh[c + d*x])
“p, x], x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 11 || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rubi steps

cosh (5) 1 1
/T dx = — (gSubst (/ cosh(z) dz, , E))
1 . 1
= —g sinh (:1?)



Mathematica [A]
time = 0.01, size = 8, normalized size = 1.00

1 1

Antiderivative was successfully verified.

[In] Integrate[Cosh[x~(-5)]/x76,x]
[Out] -1/5%Sinh[x~(-5)]

Maple [A]
time = 0.43, size = 7, normalized size = (.88

method result size
. . L. sinh(%)
derivativedivides | — 5 7
inh( L
default - gw"’) 7
h 1
meijerg _= gﬁ) 7
1 1
risch —efj + ¢ 1? 16

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(1/x75)/x"6,x,method=_ RETURNVERBOSE)
[Out] -1/5*sinh(1/x75)

Maxima [A]
time = 0.27, size = 6, normalized size = 0.75

1 1

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(1/x75)/x"6,x, algorithm="maxima")
[Out] -1/5*sinh(x~(-5))

Fricas [A]
time = 0.41, size = 6, normalized size = 0.75

1 1

Verification of antiderivative is not currently implemented for this CAS.

128
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[In] integrate(cosh(1/x75)/x"6,x, algorithm="fricas")
[Out] -1/5*sinh(x~(-5))

Sympy [A]
time = 2.93, size = 8, normalized size = 1.00

sinh (Z%)
5

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(1/x**5)/x**6,x)

[Out] -sinh(x**(-5))/5
Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 15 vs. 2(6) = 12

time = 0.41, size = 15, normalized size = 1.88
L () L ()

—_— T ——e

10° 10
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(1/x"5)/x"6,x, algorithm="giac")
[Out] 1/10%e~(-1/x75) - 1/10*e~(x~(-5))

Mupad [B]
time = 0.90, size = 15, normalized size = 1.88
1 1
e 5 ez’
10 10

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(1/x75)/x"6,x)
[Out] exp(-1/x75)/10 - exp(1/x75)/10
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3.25 | cosh (a + %) dx

Optimal. Leaf size=33

z cosh (a + g) - bChi(é) sinh(a) — bcosh(a)ShiG)

T T

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

Rubi [A]
time = 0.05, antiderivative size = 33, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.625,

steps used = 5, number of rules used = 5, integrand size = 8,
Rules used = {5411, 3378, 3384, 3379, 3382}

X

—b sinh(a)Chi(%) — bcosh(a)Shi(é> + z cosh (a + %)

Antiderivative was successfully verified.

[In] Int[Cosh[a + b/x],x]

[Out] x*Cosh[a + b/x] - b*CoshIntegral[b/x]*Sinh[a] - b*Cosh[a]*SinhIntegral [b/x]
Rule 3378

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

Rule 3379

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

Rule 3382

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

Rule 3384

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

Rule 5411

Int[((a_.) + Cosh[(c_.) + (d_.)*(x_)"(n_)I*(b_.))"(p_.), x_Symbol] :> -Subs
t[Int[(a + b*Cosh[c + d/x"n]) p/x"2, x], x, 1/x] /; FreeQ[{a, b, c, d}, x]
&% ILtQ[n, 0] && IntegerQ[p]

Rubi steps

/cosh (a + 9) dx = —Subst (/ M dz,z, 1)
x T T

= z cosh (a + 9) — bSubst </ M dz,z, 1)
x x T
= z cosh (a + %) — (bcosh(a))Subst (/ % dz, x, i) — (bsinh(a))Subst (/(

= z cosh (a + 9) - bChi(é> sinh(a) — bcosh(a)Shi(é)
T T T

Mathematica [A]
time = 0.02, size = 33, normalized size = 1.00

x cosh (a + g) — bChi(g) sinh(a) — bcosh(a)Shi(é>

T

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b/x],x]
[Out] x*Cosh[a + b/x] - b*CoshIntegral[b/x]*Sinh[a] - b*Cosh[a]*SinhIntegral [b/x]

Maple [A]
time = 1.33, size = 56, normalized size = 1.70

method | result

be @ eprntegra,l(l,g) e_%‘*‘bz be? eprntegral(l,—g) eawx‘*‘b z
2

risch — 5 + 5 + 5 +
T

3 44z cosh ( 2) 41 hyperbolicSinelntegral ( 2) ) ) < 4z sinh ( Q) 4 hyperbolicCosinelntegral ( L
T h b z) T h b 4 _ T + a
W e N JT VI s e JT

meijerg | — 1 — 1

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a+b/x),x,method=_RETURNVERBOSE)
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[Out] -1/2%b*exp(-a)*Ei(1,b/x)+1/2*%exp(-(a*x+b)/x)*x+1/2*b*exp(a)*Ei(1,-b/x)+1/2%
exp ((a*xx+b) /x) *x

Maxima [A]
time = 0.30, size = 37, normalized size = 1.12

1 b b b

= (Ei(——) (o) _ Ei(—) e“) b+ z cosh (a + —)

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

Fricas [A]
time = 0.36, size = 58, normalized size = 1.76

! (bEl(g) - bEi(—%)) cosh (@) + & cosh (“x;b) —% <bEl<£) + bEi(—g)) sinh ()

2

Verification of antiderivative is not currently implemented for this CAS.

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

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

/cosh (a + 2) dz
T

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+b/x),x)
[Out] Integral(cosh(a + b/x), x)
Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 173 vs. 2(33)

66.
time = 0.42, size = 173, normalized size = 5.24

abEi(a — 222) o) _ (az+b)b2Ei(z;—“;”)e(—a) B bze(_ = QbPEi(—a + 40 g0 (az+b)b2Ei(;a+%+b)ea 4 b26(amw+b)
2(a—=)p 2(a—=)p

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+b/x),x, algorithm="giac")
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[Out] 1/2x(axb~2*Ei(a - (a*x + b)/x)*e"(-a) - (a*x + b)*b"2*«Ei(a - (a*x + b)/x)*e
~“(-a)/x - b 2xe"(-(axx + b)/x))/((a - (a*x + b)/x)*b) - 1/2*x(a*b"2*Ei(-a +
(axx + b)/x)*e"a - (a*x + b)*b"2+Ei(-a + (a*x + b)/x)*e"a/x + b"2*e” ((axx +

b)/x))/((a - (a*x + b)/x)*b)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.03

/cosh (a + é) dx
T

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b/x),x)
[Out] int(cosh(a + b/x), x)
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cosh <a+9

3.26 | x> dz

Optimal. Leaf size=21

T

T

_ cosh(a)Chi (2) _ sinh(a)Shi (9)

[Out] -Chi(b/x)*cosh(a)-Shi(b/x)*sinh(a)

Rubi [A]
time = 0.02, antiderivative size = 21, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.250,

steps used = 3, number of rules used = 3, integrand size = 12,
Rules used = {5427, 5425, 5424}

— cosh(a)Chi (2) — sinh(a)Shi (g)

Antiderivative was successfully verified.

[In] Int[Coshl[a + b/x]/x,x]

[Out] -(Cosh[a]*CoshIntegral[b/x]) - Sinh[al*SinhIntegral[b/x]
Rule 5424

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

Rule 5425

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

Rule 5427

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

Rubi steps

/ M dx = cosh(a) / M dx + sinh(a) / % dz

T Z Z

__ Cosh(a)Chi(g) = sinh(a)Shi(ﬁ)

T
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Mathematica [A]
time = 0.01, size = 21, normalized size = 1.00

T

_ cosh(a)Chi ( g) _ sinh(a)Shi ( b)

Antiderivative was successfully verified.

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

Maple [A]
time = 1.34, size = 27, normalized size = 1.29

method | result
. e ¢ eprntegral(l,%) e® explntegral (1,—%)
risch 5 + 5
2h rbolicCosinelntegral( £ ) —2In(2) -2 .
/T cosh(a) ( yperborietes \t/ej?a (m) (z) 7+ 27—212(;%2 1n(zb)>
meijerg | — 5 — hyperbolicSinelntegral (2) sinh (

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a+b/x)/x,x,method=_RETURNVERBOSE)
[Out] 1/2*exp(-a)*Ei(1,b/x)+1/2*exp(a)*Ei(1,-b/x)

Maxima [A]
time = 0.30, size = 24, normalized size = 1.14

1 b 1 b
i 2 ke i 2 e
2El( x)e 2E1(w)e

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+b/x)/x,x, algorithm="maxima")
[Out] -1/2#Ei(-b/x)*e”(-a) - 1/2*Ei(b/x)*e"a

Fricas [A]
time = 0.37, size = 39, normalized size = 1.86

) n(-2) o) -5(-2) e

Verification of antiderivative is not currently implemented for this CAS.

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

Sympy [A]
time = 0.64, size = 17, normalized size = 0.81

—sinh (@) Shi (é) — cosh (a) Chi (g)

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

[In] integrate(cosh(a+b/x)/x,x)
[Out] -sinh(a)*Shi(b/x) - cosh(a)*Chi(b/x)
Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 43 vs. 2(21) = 42
time = 0.40, size = 43, normalized size = 2.05
bEi(a — %H’) el 4 bEi(—a + %’) e®
a 2b

Verification of antiderivative is not currently implemented for this CAS.

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

Mupad [F]
time = 0.00, size = -1, normalized size = -0.05

—cosh(a) coshint (g) — sinh(a) sinhint (2)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b/x)/x,x)
[Out] - cosh(a)*coshint(b/x) - sinh(a)*sinhint(b/x)
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cosh (a+g>
.’L'2

327

Optimal. Leaf size=13

[Out] -sinh(a+b/x)/b

Rubi [A]
time = 0.01, antiderivative size = 13, normalized size of antiderivative = 1.00, number of

number of rules _ 147
integrand size ’

steps used = 2, number of rules used = 2, integrand size = 12,
Rules used = {5429, 2717}
sinh (a + g)

b

Antiderivative was successfully verified.
[In] Int[Cosh[a + b/x]/x"2,x]
[Out] -(Sinh[a + b/x]/Db)

Rule 2717

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

Rule 5429

Int[((a_.) + Cosh[(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*Cosh[c + d*x])
“p, x], x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 0]))

Rubi steps

h b
/ COSS++Z) dx = —Subst (/ cosh(a + bz) dz, z, i)

_ sinh (a+2)
=

Mathematica [A]
time = 0.01, size = 13, normalized size = 1.00
sinh (a + %)
-



Antiderivative was successfully verified.

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

Maple [A]
time = 0.41, size = 14, normalized size = 1.08

method result size
inh b
derivativedivides | —22(=*2) 14
default — % 14
. e amz+b o %-H)
risch -5t 33
. cosh ( % )
cosh(a) sinh ( ® \/F sinh(a) ( 1 >
meijerg _ ol )Z () + Z/F VT 39

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a+b/x)/x"2,x,method=_RETURNVERBOSE)
[Out] -sinh(a+b/x)/b
Maxima [A]
time = 0.26, size = 13, normalized size = 1.00
sinh (a + %)
-

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(atb/x)/x"2,x, algorithm="maxima")
[Out] -sinh(a + b/x)/b
Fricas [A]
time = 0.57, size = 15, normalized size = 1.15
sinh (%’)
b

Verification of antiderivative is not currently implemented for this CAS.

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

138
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Sympy [A]
time = 0.33, size = 15, normalized size = 1.15

—M forb # 0

— %@‘) otherwise

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Piecewise((-sinh(a + b/x)/b, Ne(b, 0)), (-cosh(a)/x, True))

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 29 vs. 2(13) = 26.
time = 0.41, size = 29, normalized size = 2.23

o(55) _ o(-25)

2b

Verification of antiderivative is not currently implemented for this CAS.

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

Mupad [B]

time = 0.87, size = 13, normalized size = 1.00
sinh (a, + %)
-

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b/x)/x"2,x)
[Out] -sinh(a + b/x)/b
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cosh <a+g>

x3

3.28 | dx

Optimal. Leaf size=29
cosh (a+ %) sinh (a+ 2)
b2 bx
[Out] cosh(a+b/x)/b~2-sinh(a+b/x)/b/x
Rubi [A]
time = 0.02, antiderivative size = 29, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.250,

steps used = 3, number of rules used = 3, integrand size = 12,
Rules used = {5429, 3377, 2718}

cosh (a+2)  sinh (a+ 2)
b2 N bz

Antiderivative was successfully verified.

[In] Int[Cosh[a + b/x]/x"3,x]

[Out] Cosh[a + b/x]/b"2 - Sinh[a + b/x]/(b*x)
Rule 2718

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

Rule 3377

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

Rule 5429

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

Rubi steps
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h(a+? L
/ M dx = —Subst (/ z cosh(a + bzx) dz, x, 5)

3

sinh (a + %) N Subst ( [ sinh(a + bz) dz, z, 1)

bx b
_ cosh (a+2) _ sinh (a+2)
- b2 bx

Mathematica [A]
time = 0.02, size = 29, normalized size = 1.00

zcosh (a+ 2) — bsinh (a + 2)
b’z

Antiderivative was successfully verified.

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

Maple [A]
time = 1.21, size = 44, normalized size = 1.52

method result size
a+2)sinh(a+2)—cosh(a+2)—asinh(a+2
derivativedivides | — ( A > ( i “”> 2 ( al “”> ( i ) 44
default _ (a—i—%) sinh <a+ g) —co:zh (a+ %) —a sinh (a—i— g) A4
az+b _az+tb
risch —Cotle = 4 (ot = 47
cos % bsinh(%) . cosh(h)b .
2\/7? cosh(a) (_ S h( ) _ ) smh(a)< — —smh(i))
meijerg 2\/732 VANV YA 7 71

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a+b/x)/x"3,x,method=_RETURNVERBOSE)
[Out] -1/b"2x((a+b/x)*sinh(a+b/x)-cosh(a+b/x)-a*sinh(a+b/x))

Maxima [C] Result contains higher order function than in optimal. Order 4 vs. order 3.
time = 0.29, size = 47, normalized size = 1.62

1 b(e(‘“)l"(3, b) N e“T'(3, —%)) cosh (a + 2)

4 b3 b3 2 72
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+b/x)/x"3,x, algorithm="maxima")
[Out] 1/4%bx(e”(-a)*gamma(3, b/x)/b~3 + e“axgamma(3, -b/x)/b~3) - 1/2*cosh(a + b/
x)/x72

Fricas [A]
time = 0.44, size = 33, normalized size = 1.14

z cosh (22tb) — psinh (22tb)
b’z

Verification of antiderivative is not currently implemented for this CAS.

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

Sympy [A]
time = 0.47, size = 29, normalized size = 1.00

sinh (a—i—%) n cosh (a+£) for b % 0

- bz b2

h .
— %2(“) otherwise

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Piecewise((-sinh(a + b/x)/(b*x) + cosh(a + b/x)/b**2, Ne(b, 0)), (-cosh(a)/
(2xx*xx2) , True))

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 93 vs. 2(29) = 58.

time = 0.41, size = 93, normalized size = 3.21

aw+b)

ax+b
T

ae(a?b) — ae(_%%) — (az+b)e( ) + (az+b)e(7

202

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+b/x)/x"3,x, algorithm="giac")
[Out] 1/2*x(a*xe”((a*x + b)/x) - a*e”(-(a*x + b)/x) - (a*x + b)*e”~((a*x + b)/x)/x +
(a*x + b)*e"(-(a*x + b)/x)/x + e~ ((a*x + b)/x) + e~ (-(a*x + b)/x))/b"2
Mupad [B]
time = 0.89, size = 29, normalized size = 1.00
cosh(a + %) sinh(a + g)
b2 B bz
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b/x)/x"3,x)
[Out] cosh(a + b/x)/b"2 - sinh(a + b/x)/(b*x)
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cosnyta b
329 | —hgﬁ da

Optimal. Leaf size=46

2cosh (a+2) 2sinh(a+ %) sinh(a+2)
b2z B b3 T b?

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

Rubi [A]
time = 0.04, antiderivative size = 46, normalized size of antiderivative = 1.00, number of

number of rules __
integrand size 0.250,

steps used = 4, number of rules used = 3, integrand size = 12,
Rules used = {5429, 3377, 2717}

2sinh (a + g) 2 cosh (a + g) sinh (a + g)
B b3 b2z O br?

Antiderivative was successfully verified.

[In] Int[Coshl[a + b/x]/x"4,x]

[Out] (2*Cosh[a + b/x])/(b~2%x) - (2*Sinh[a + b/x])/b~3 - Sinh[a + b/x]/(b*x"2)
Rule 2717

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

Rule 3377

Int[((c_.) + (d_.)*(x_))"(m_.)*sin[(e_.) + (£_.)*(x_)], x_Symbol] :> Simp[(
-(c + d*x)"m)*(Cos[e + fxx]/f), x] + Dist[d*(m/f), Int[(c + d*x)~(m - 1)*Co
sle + f*x], x], x] /; FreeQ[{c, 4, e, f}, x] && GtQ[m, O]

Rule 5429

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

Rubi steps



h(a+? L
/ M dz = —Subst (/ z” cosh(a + br) dz, z, 5)

o,
sinh (a + 2) N 2Subst( [ zsinh(a + bz) dz, z, 1)
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bx? b
2cosh (a+2) sinh(a+2)  2Subst([ cosh(a + bz)dz,z, L)
- 2 b2
2cosh (a+2) 2sinh(a+2) sinh(a+2)
- R b3 T be?

Mathematica [A]
time = 0.03, size = 39, normalized size = 0.85

2bz cosh (a + 2) — (6% + 22?) sinh (a + 2)
b3x?

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b/x]/x"4,x]
[Out] (2*b*x*Cosh[a + b/x] - (b"2 + 2*x~2)*Sinh[a + b/x])/(b~3*x"2)

Maple [B] Leaf count of result is larger than twice the leaf count of optimal. 93 vs.

2(46) = 92.
time = 1.22, size = 94, normalized size = 2.04
method result
risch N (b2—2bx2—|l;3$x22)eamw+b + (b2+2bx—2i—b23:f2)e_ M;b
derivativedivides | — a”sinh (a+§) % ( (a+%) sinh (a+§) —cosh (‘”%) ) +£: +£) "sinh (‘”5) —2 (“JF%) cosh (‘” +2sinh (‘“r%,
default _@?sinh(a+2)—2a((a+2) sinh(a+2) —cosh “*5»*55 +2) sinh(a+2) -2 (at2) cosh (a+£ ) +2sinh
scma(y) (254 em(2) (£1)on(2) _ssmn(2)
4i\/7? cosh(a) <Zb COSh(g) - (m * ) 44/ T sinh(a) <— Ly 2 <
meijerg — 2\/7?1)3’” VT _ 2/ - 2/T

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a+b/x)/x"4,x,method=_RETURNVERBOSE)

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

h(a+b/x)-2*(a+b/x) *cosh(a+b/x)+2*sinh (a+b/x))
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Maxima [C] Result contains higher order function than in optimal. Order 4 vs. order 3.
time = 0.30, size = 48, normalized size = 1.04

1b<e<—a>r<4, b) ear<4,—z>> _ cosh (a+2)

6 bt B bt 323

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(atb/x)/x"4,x, algorithm="maxima")
[Out] 1/6*b*(e”(-a)*gamma(4, b/x)/b~4 - e a*gamma(4, -b/x)/b~4) - 1/3*cosh(a + b/
x)/x"3
Fricas [A]
time = 0.39, size = 43, normalized size = 0.93
2bz cosh (%t2) — (b% 4 2 2%) sinh (22t2)
b3x?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+b/x)/x"4,x, algorithm="fricas")
[Out] (2xb*x*cosh((a*x + b)/x) - (b™2 + 2xx~2)*sinh((a*x + b)/x))/(b~3*x"2)

Sympy [A]
time = 0.69, size = 46, normalized size = 1.00

sinh (a—i—%) 2 cosh (a—i—%) _ 2sinh (a—i—%)

- o = forb #0
h .
— %@ otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(at+b/x)/x**4,x)

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

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 216 vs. 2(46) =
92.
time = 0.41, size = 216, normalized size = 4.70

"""" (az+b)iz<“irﬂ’) _ z(aﬁb);(%“’) _ (a”b)zzg’“‘ﬁﬂ) _ z(aﬁh)cz(’“%ﬂ’) " 25(%”) _ 26(7%“’)

2e("5) _ 26(-5) L9 qe(*2) _ 2(am+b);e<%+b> oae= esit 4

23

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+b/x)/x"4,x, algorithm="giac")



147

[Out] -1/2x(a"2*xe~((a*x + b)/x) - a~2*xe"(-(axx + b)/x) + 2*a*e”~((a*x + b)/x) - 2%
(axx + b)*axe~((a*xx + b)/x)/x + 2xaxe”(-(a*x + b)/x) + 2*(a*xx + b)*axe~(-(a
*x + b)/x)/x + (a*xx + b) " 2xe”~((a*x + b)/x)/x"2 - 2x(a*x + b)*e~((a*x + b)/x
)/x - (a*x + b)"2xe~(-(a*xx + b)/x)/x"2 - 2%(a*x + b)*e~(-(a*x + b)/x)/x + 2
xe~ ((a*x + b)/x) - 2xe~(-(a*x + b)/x))/b"3
Mupad [B]
time = 0.93, size = 66, normalized size = 1.43
e (F+E+E) o (h-g+5)
2 B 2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b/x)/x"4,x)
[Out] (exp(- a - b/x)*(x/b"2 + 1/(2*%b) + x72/b"3))/x"2 - (exp(a + b/x)*(1/(2*b) -

x/b"2 + x72/b"3))/x"2
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3.30 | cosh (a + %) dx

Optimal. Leaf size=67

o (10 5) 15 ra(*E) - a2

Z Z

[Out] x*cosh(a+b/x~2)+1/2*erf (b~ (1/2)/x)*b~(1/2)*Pi~(1/2)/exp(a)-1/2*exp(a)*erfi(
b~ (1/2)/x)*b~(1/2)*Pi~(1/2)

Rubi [A]

time = 0.03, antiderivative size = 67, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.625,

steps used = 5, number of rules used = 5, integrand size = 8
Rules used = {5411, 5435, 5406, 2235, 2236}

1\/7?e_ax/l7Erf ﬁ — 1\/Fe“\/ITErﬁ ﬁ +zcosh (a+ b
2 x 2 x x?
Antiderivative was successfully verified.
[In] Int[Cosh[a + b/x"2],x]

[Out] x*Cosh[a + b/x"2] + (Sqrt[b]l*Sqrt[Pi]*Erf [Sqrt[bl/x])/(2+«E"a) - (Sqrt[b]l*E~
axSqrt [Pi]*Erfi[Sqrt [b]/x]1)/2

Rule 2235

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

Rule 2236

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

Rule 5406

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

Rule 5411

Int[((a_.) + Cosh[(c_.) + (d_.)*(x_)"(m_)]*(b_.))"(p_.), x_Symbol] :> -Subs
t[Int[(a + b*Cosh[c + d/x"n])~p/x"2, x], x, 1/x] /; FreeQ[{a, b, c, d}, x]
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&% ILtQ[n, 0] && IntegerQ[p]

Rule 5435

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

Rubi steps

h 2 1
/cosh (a + %) dr = —Subst (/ wjbx) dz,x, —)
x x x

= x cosh (a + %) — (2b)Subst (/ sinh (a + bz?) dz, z, %)

= x cosh <a + %) + bSubst (/ emobe? dz,z, 1) — bSubst (/ oz’ dz,z, 1)
x z x

= x cosh <a )+ fe—aferf<f> ——fe“ferﬁ<\/g>

Mathematica [A]
time = 0.06, size = 71, normalized size = 1.06

z cosh (a ) + 5 f fErf( vb ) (cosh(a) — sinh(a)) — ,f b /7 Erfi ( ﬁ) (cosh(a) + sinh(a))

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b/x"2],x]

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

Maple [A]
time = 0.87, size = 70, normalized size = 1.04

method | result

erf<\ég>ﬁeaﬁ b 5 B e"by/T erf<\/m_—b>

risch




b )
\/7? cosh(a)\/? Vb _2zﬁe? _2$ﬁe 'mT_
JrVib Jr

. 3
S

meijerg | —

Verification of antiderivative is not currently implemented for this CAS.

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

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

Maxima [A]
time = 0.29, size = 72, normalized size = 1.07

i) o)
%b \;T - \/;b + zcosh (a+%>

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/2*%bx(sqrt(pi)*(erf(sqrt(b/x~2)) - 1)*e~(-a)/(x*sqrt(b/x"2)) - sqrt(pi)*(e
rf(sqrt(-b/x"2)) - 1)*e"a/(x*sqrt(-b/x~2))) + x*cosh(a + b/x"2)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 225 vs.

2(49) = 98.

time = 0.40, size = 225, normalized size = 3.36

zcosh (ﬂ)‘ + V7" (cosh (a) cosh (2252 + cosh (2252 sinh (a) + (cosh (a) + sinh (a)) sinh (222 ) V=B ert (ﬂ) + V7" (cosh (a) cosh (252 — cosh (2252 ) sinh () + (cosh (a) — sinh (o)) sinh (222 ) ) V' ert (ﬂ> +2acosh (2252 sinh (2252 + wsinh (ﬁ)z +z
2 (cosh (25:2) + sinh (2Z5:2))

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/2*(x*cosh((a*x"2 + b)/x"2)"2 + sqrt(pi)*(cosh(a)*cosh((a*x"2 + b)/x"2) +
cosh((a*x"2 + b)/x"2)*sinh(a) + (cosh(a) + sinh(a))*sinh((a*x~2 + b)/x"2))*

sqrt (-b) *erf (sqrt(-b)/x) + sqrt(pi)*(cosh(a)*cosh((a*x"2 + b)/x~2) - cosh((
a*x~2 + b)/x"2)*sinh(a) + (cosh(a) - sinh(a))*sinh((a*x"2 + b)/x"2))*sqrt(b
)*erf (sqrt(b)/x) + 2*x*xcosh((a*x~2 + b)/x"2)*sinh((a*x~2 + b)/x"2) + x*sinh
((a*x™2 + b)/x"2)"2 + x)/(cosh((a*x~2 + b)/x"2) + sinh((a*x~2 + b)/x72))

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

/cosh (a + %) dzx
T



Verification of antiderivative is not currently implemented for this CAS.

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

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(at+b/x"2),x, algorithm="giac")
[Out] integrate(cosh(a + b/x72), x)

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

/cosh (a—i— %) dz
z

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b/x"2),x)
[Out] int(cosh(a + b/x"2), x)
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3.31 f cosh <a+;bz) dr

T

Optimal. Leaf size=25
1 (b I (b
~3 cosh(a)Chi (E) ~3 sinh(a)Shi (ﬁ)

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

Rubi [A]
time = 0.02, antiderivative size = 25, normalized size of antiderivative = 1.00, number of

number of rules
integrand size = 0.250,

steps used = 3, number of rules used = 3, integrand size = 12,
Rules used = {5427, 5425, 5424}

1 (b 1. (b
—5 cosh(a)Chi (ﬁ) ~3 sinh(a)Shi (ﬁ)

Antiderivative was successfully verified.

[In] Int[Coshl[a + b/x"2]/x,x]

[Out] -1/2%(Cosh[a]*CoshIntegral[b/x"2]) - (Sinh[a]*SinhIntegral[b/x~2])/2
Rule 5424

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

Rule 5425

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

Rule 5427

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

Rubi steps

h 5 h i inh (%
/ W 4z = cosh(a) /cos %) 4o+ sinh(a) / %dm

- % cosh(a)Chi(%) _ %sinh( )Shl( b )

x2
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Mathematica [A]
time = 0.01, size = 25, normalized size = 1.00

% <_ cosh(a)Chi (%) — sinh(a)Shi (%))

Antiderivative was successfully verified.

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

Maple [A]
time = 0.78, size = 27, normalized size = 1.08
method | result S
2

i e~ % explntegral 1,% e® explntegral ( 1,— %
risch ( = > ( = )
4 4
2 hyperbolicCosineIntegral(m%) -2 ln(m%) —2y 27—41In(z)+2 In(ib)
+
\/ hyperbolicSinelntegral ( z%) sinh(a) 6

\/7? cosh(a) ( \/7? -
B 2

meijerg | — 7

Verification of antiderivative is not currently implemented for this CAS.

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

Maxima [A]
time = 0.29, size = 24, normalized size = 0.96

1 b 1 b
i ) ) i ) e
4E1< x2)e 4E1(x2)e

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/4#Ei(-b/x"2)*e~(-a) - 1/4*Ei(b/x"2)*e"a

Fricas [A]
time = 0.46, size = 39, normalized size = 1.56

_i (Ei(i) 4 El(_%» cosh (a) — }1 (El(%) - El(—%)) sinh (a)

72
Verification of antiderivative is not currently implemented for this CAS.

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

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

b
/cosh (a+ %) i
x

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+b/x**2)/x,x)
[Out] Integral(cosh(a + b/x**x2)/x, x)
Giac [F|

time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

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

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

cosh(a) coshint(Z;)  sinh(a) sinhint(%)
2 2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b/x"2)/x,x)
[Out] - (cosh(a)*coshint(b/x"2))/2 - (sinh(a)*sinhint(b/x~2))/2



155

b
cosh <a+;2)
:L‘2

dx

3.32 |

Optimal. Leaf size=57

e—a\/;Erf<\/f> ea\/FErﬁ(\{F>

4V 4V

[Out] -1/4%erf(b~(1/2)/x)*Pi~(1/2)/exp(a)/b~(1/2)-1/4*exp(a)*erfi(b~(1/2)/x)*Pi~(
1/2)/b~(1/2)

Rubi [A]

time = 0.02, antiderivative size = 57, normalized size of antiderivative = 1.00, number of

number of rules __
' integrand size 0.333,

steps used = 4, number of rules used = 4, integrand size = 12
Rules used = {5455, 5407, 2235, 2236}

V- COAE- ey
Y - e

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

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

Rule 2235

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

Rule 2236

Int[(F_)"((a_.) + (b_.)*x((c_.) + (d_.)*(x_))"2), x_Symbol] :> Simp[F~axSqrt
[Pi]l*(Erf[(c + d*x)*Rt[(-b)*Logl[F], 2]11/(2xd*Rt[(-b)*LoglFl, 2]1)), x] /; Fr
eeQ[{F, a, b, c, d}, x] && NegQ[b]

Rule 5407

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

Rule 5455
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Int[((a_.) + Cosh[(c_.) + (d_.)*(x_)"(m_)]*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> -Subst[Int[(a + b*Cosh[c + d/x"n])"p/x"(m + 2), x], x, 1/x] /; FreeQl
{a, b, c, d}, x] && IntegerQ[p] && ILtQ[n, 0] && IntegerQ[m]

Rubi steps

h(at 5 1
/—COS (a2+ z ) dz = —Subst (/ cosh (a+ bHCQ) dz,z, —)
T x
= —(ESubst (/ e %" dr, 1)) - 1Subst (/ et dz, z, l)
2 T 2 T

e—a\/?erf(@) eaﬁerﬁ(@)
T 4 YA

Mathematica [A]
time = 0.03, size = 49, normalized size = 0.86

J (Eﬁ(ﬁ) (cosh(a) — sinh(a)) + Erf ( vb ) (cosh(a) + sinh(a)))
- Vo

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b/x"2]/x72,x]
[Out] -1/4%(Sqrt[Pi]=*(Erf [Sqrt([bl/x]*(Cosh[a] - Sinh[a]) + Erfil[Sqrt[bl/x]*(Coshl[
a] + Sinh[a])))/Sqrt[b]

Maple [A]
time = 0.86, size = 44, normalized size = 0.77

method | result
erf<\ég>ﬁe_“ et /T erf<\/:—b>
risch - b — YA
mﬂ(ﬁ) \/E\Ferﬁ(x{ﬂ @iVZ .
i/ cosh(a)V/2 Vib 75 ¥ ™3 VT sinh(a)V/2 Vib —
meijerg yTA + T

Verification of antiderivative is not currently implemented for this CAS.

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

Maxima [A]
time = 0.30, size = 63, normalized size = 1.11

b(e““)r(%,%) e“F(%—%)) cosh (a-+ &)

2
2 (—4 )% T
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+b/x"2)/x72,x, algorithm="maxima")

[Out] 1/2%bx(e”(-a)*gamma(3/2, b/x"2)/(x~3*(b/x~2)~(3/2)) - e a*gamma(3/2, -b/x~2
)/ (x73%(-b/x"2)~(3/2))) - cosh(a + b/x"2)/x

Fricas [A]
time = 0.42, size = 53, normalized size = 0.93

VI V/=b (cosh (a) + sinh (a)) erf (@) — /T ﬁ(cosh (a) — sinh (a)) erf (‘{?)
4b

Verification of antiderivative is not currently implemented for this CAS.

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

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

/cosh(a—i-xb—z) p
2 g

2

Verification of antiderivative is not currently implemented for this CAS.

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

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

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



[Out] integrate(cosh(a + b/x"2)/x"2, x)

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

/cosh(a-i—x%) p
— 2 dr

xr2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b/x"2)/x"2,x%)
[Out] int(cosh(a + b/x"2)/x"2, x)
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cosh (a+ b )
3.33 [— = dy
I
Optimal. Leaf size=15
sinh (a + %)
h 2b
[Out] -1/2*sinh(a+b/x"2)/b

Rubi [A]
time = 0.01, antiderivative size = 15, normalized size of antiderivative = 1.00, number of

number of rules — 0.167
integrand size ’

steps used = 2, number of rules used = 2, integrand size = 12,
Rules used = {5429, 2717}

sinh (a + x—bz)

2b

Antiderivative was successfully verified.
[In] Int[Cosh[a + b/x"2]/x"3,x]
[Out] -1/2+Sinh[a + b/x"2]/b
Rule 2717

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

Rule 5429

Int[((a_.) + Cosh[(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*Cosh[c + d*x])
“p, x], x, x"n], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 1] || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 0]))

Rubi steps

h b
/Mdm ( subst(/coshﬁbm )de, z, 1))
T T

_sinh (a + %)

Mathematica [A]
time = 0.01, size = 15, normalized size = 1.00
sinh (a + w%)
2b



Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b/x"2]/x73,x]
[Out] -1/2#Sinh[a + b/x"2]/b

Maple [A]
time = 0.41, size = 14, normalized size = 0.93

method result size
inh (a+ -2

derivativedivides —# 14
inh (a+-%

default _W 14
az2+b _a12+b

risch -5 t+53 37

cosh b )
\/7? sinh(a)( 1 _ (;2 )

osh(a) sinh ( %

meijerg _ o )Zb <””2) + \2/,)7? v 40

Verification of antiderivative is not currently implemented for this CAS.

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

Maxima [A]

time = 0.27, size = 13, normalized size = 0.87

Verification of antiderivative is not currently implemented for this CAS.

sinh (a + %)

2b

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

Fricas [A]

time = 0.45, size = 17, normalized size = 1.13

Verification of antiderivative is not currently implemented for this CAS.

sinh (222
20

[In] integrate(cosh(a+b/x~2)/x"3,x, algorithm="fricas")
[Out] -1/2*sinh((a*x"2 + b)/x"2)/b
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Sympy [A]
time = 0.66, size = 22, normalized size = 1.47

_sinh (a-l—x%) for b # 0

2b

h .
— % otherwise

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

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

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 33 vs. 2(13) = 26.
time = 0.41, size = 33, normalized size = 2.20

(aw2+b> (_az2+b)
e\ =2/ —e\ a?

4b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+b/x~2)/x"3,x, algorithm="giac")
[Out] -1/4%(e”((a*x"2 + b)/x72) - e~ (-(a*xx"2 + b)/x72))/b

Mupad [B]
time = 0.90, size = 13, normalized size = 0.87

sinh(a + %)
- 2p

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b/x"2)/x"3,x)
[Out] -sinh(a + b/x72)/(2%Db)
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b
cosh <a+;2)
:L‘4

dx

3.34 |

Optimal. Leaf size=75

e—a\/y?Erf<@) eaﬁErﬁ(@)
B 8032 +

sinh (a + m%)
8b3/2 B 2bz

[Out] -1/2*sinh(a+b/x~2)/b/x-1/8%erf (b~ (1/2)/x)*Pi~(1/2)/b~(3/2)/exp(a)+1/8*exp(a
)xerfi(b~(1/2)/x)*Pi~(1/2)/v~(3/2)

Rubi [A]

time = 0.03, antiderivative size = 75, normalized size of antiderivative = 1.00, number of

number of rules _ o 417,

steps used = 5, number of rules used = 5, integrand size = 12, = :
integrand size

Rules used = {5455, 5433, 5406, 2235, 2236}

—a ﬂ a ﬁ
_\/7?6 Erf< . Ve Erfi| ¥ _Sinh(a—l—m%)
8b3/2 8b3/2 2bx

_|_

Antiderivative was successfully verified.
[In] Int[Cosh[a + b/x"2]/x"4,x]

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

Rule 2235

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

Rule 2236

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

Rule 5406

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

Rule 5433



163

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

Rule 5455

Int[((a_.) + Cosh[(c_.) + (d_.)*(x_)"(m_)]*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> -Subst[Int[(a + b*Cosh[c + d/x"n])"p/x"(m + 2), x], x, 1/x] /; FreeQl
{a, b, c, d}, x] && IntegerQ[p] && ILtQ[n, 0] && IntegerQ[m]

Rubi steps

b

/ w dx = —Subst (/ z? cosh (a + bx2) dx,x, 1)
x x

sinh (a + %) N Subst( [ sinh (a + bz?) dz,z, 1)

T

2bx 2b
sinh (a + %) Subst (f e~ dr %) Subst (f et dg 1, %)
~a Vb g Vb
_e \/Ferf( - e/m erfi ¥ _Sinh(a+m%)

= +

8b3/2 8b3/2 2bz

Mathematica [A]
time = 0.05, size = 74, normalized size = 0.99

\/FmErf<\/E> (— cosh(a) + sinh(a)) + /7 zErfi (\/f) (cosh(a) + sinh(a)) — 4Vb sinh (a+ %)
8v3/2x

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b/x"2]/x74,x]

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

Maple [A]
time = 0.88, size = 82, normalized size = 1.09

] method \ result
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isch e % _ __ e%a? +
T1SC 4bx Sb% 4zb Sb\/j
(zb)%\/? erf(\/g) (zb)%f erﬁ(‘ég)

VT cosh(@) V2 Vib V2 3est f(zb)2e_%+ . t ) , in/T sint
\/— \/wa 8b2 8b2

e=or/T erf<\/l7> b et/ erf<\/z_—b>

meijerg T

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a+b/x"2)/x~4,x,method=_RETURNVERBOSE)

[Out] 1/4*exp(-a)/b/x*exp(-b/x~2)-1/8%exp(-a)/b~(3/2)*Pi~(1/2)*erf(b~(1/2)/x)-1/4
*xexp(a) *exp(b/x~2) /x/b+1/8*exp(a) /b*¥Pi~(1/2)/(-b)~(1/2) *erf ((-b)~(1/2) /%)

Maxima [A]
time = 0.31, size = 63, normalized size = 0.84

1, (TG,
O\ )

L) er(h-4)) cosh(o+d)
: 3 33

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/6%bx(e”(-a)*gamma(5/2, b/x"2)/(x~5*(b/x~2)"(5/2)) - e a*gamma(5/2,
)/ (x"5%(-b/x72)~(5/2))) - 1/3*cosh(a + b/x72)/x"3

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 250 vs.

2(55) = 110.
time = 0.51, size = 250, normalized size = 3.33

-b/x"2

))F f( )W( osh () cosh (2522 )71,cm=l|(%(—")smh(a)ﬁ»(zmsh(a)fz:in (a)) sinh ( )jf f(i) bmsh(%’—")smh(%ﬂ)+2b<inh(%‘ﬂ’)272b

2bcosh (;ﬂ)z + \/?(J,msh(n)cn:h (‘;') -+ cosh (2222 sinh (a) + (@ cosh () + o sinh () sinh (22522
8 (b2 cosh (“Z2) + b2z sinh (22))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+b/x~2)/x"4,x, algorithm="fricas")
[Out] -1/8%(2xb*cosh((a*x~2 + b)/x"2)"2 + sqrt(pi)*(x*cosh(a)*cosh((a*x"2 + b)/x~
2) + x*xcosh((a*x"2 + b)/x"2)*sinh(a) + (x*cosh(a) + x*sinh(a))*sinh((a*x~2
+ b)/x72))*sqrt (-b) *xerf (sqrt (-b)/x) + sqrt(pi)*(x*cosh(a)*cosh((a*x~2 + b)/
x~2) - x*cosh((a*x~2 + b)/x"2)*sinh(a) + (x*cosh(a) - x*sinh(a))*sinh((a*x~
2 + b)/x"2))*sqrt(b)*erf (sqrt(b) /x) + 4*b*cosh((a*x”2 + b)/x"2)*sinh((a*x"2
+ b)/x72) + 2%b*sinh((a*x”2 + b)/x"2)72 - 2*xb)/(b"2*x*cosh((a*x~2 + b)/x"2

) + b 2xx*sinh((a*xx~2 + b)/x"2))
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Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

b
/ cosh (a4+ ) i
T

Verification of antiderivative is not currently implemented for this CAS.

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

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

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

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

/cosh(a-i—x%) p
— = dr

74
Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b/x"2)/x"4,x)
[Out] int(cosh(a + b/x"2)/x"4, x)
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3.35 [ cosh (a + bx™) dx

Optimal. Leaf size=67
e*z(—bz") /" T(L, —bz") e ox(ba™) " T(L,bam)

2n 2n

[Out] -1/2%exp(a)*x*GAMMA(1/n,-b*x"n)/n/((-b*x"n)~(1/n))-1/2*x*GAMMA(1/n,b*x"n) /e
xp(a)/n/ ((b*xx"n)~(1/n))

Rubi [A]

time = 0.02, antiderivative size = 67, normalized size of antiderivative = 1.00, number of

number of rules _ 95
integrand size ’

steps used = 3, number of rules used = 2, integrand size = 8,
Rules used = {5415, 2239}

vz (—bz™) /" Gamma (1, —bz") e~z (bg™) /" Gamma, (1, bz™)

2n 2n

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

[Out] -1/2*(E"a*x*Gamma[n~(-1), -(b*x"n)])/(n*x(-(b*x"n)) n~(-1)) - (x*Gamma[n~(-1
), b*x~n])/(2*E~a*n*(b*x~n) n~(-1))

Rule 2239

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"(n_)), x_Symbol] :> Simp[(-F~a
)*(c + d*x)*(Gamma[1/n, (-b)*(c + d*x) n*Logl[F]]/(d*n*((-b)*(c + d*x) n*Log
[F1)~(1/n))), x] /; FreeQ[{F, a, b, c, d, n}, x] && !IntegerQ[2/n]

Rule 5415

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

Rubi steps

1 " 1 .
/cosh (a+bx") dr = §/e—a—bw dz + 5 /6a+bx de
e“z(=bz") " T(L, —bz") e “z(be™)”/"T(},ba")

2n 2n

Mathematica [A]
time = 0.05, size = 77, normalized size = 1.15

z(—b2z2n) 7" ((—bx")% I'(%,bz") (cosh(a) — sinh(a)) + (bx")% ['(%, —bz™) (cosh(a) + sinh(a)))
2n
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Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x"n],x]

[Out] -1/2*(x*((-(b*x"n)) n~(-1)*Gamma[n~(-1), b*x"n]*(Cosh[a] - Sinh[a]l) + (b*x~
n)"n~(-1)*Gamma[n~(-1), -(b*x"n)]*(Cosh[a]l + Sinh[al)))/(nx(-(b~2*x~(2*n)))
“n~(-1))

Maple [C] Result contains higher order function than in optimal. Order 5 vs. order 4.

time = 0.45, size = 74, normalized size = 1.10

method | result Siz

2.2\ .
z1+”bhypergeom<[%—i—ﬁ},[%,%—i—%],x Zb )smh(a)

meijerg | = hypergeom ([%} 31+ 2], #) cosh (a) + e 74

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a+b*x"n),x,method=_ RETURNVERBOSE)

[Out] x*hypergeom([1/2/n],[1/2,1+1/2/n],1/4*x~(2*n)*b"~2)*cosh(a)+1/(1+n)*x~(1+n)*
bxhypergeom([1/2+1/2/n], [3/2,3/2+1/2/n] ,1/4*x™ (2*n) *b~2) *sinh(a)

Maxima [A]
time = 0.07, size = 61, normalized size = 0.91

zeIT (L ba™) e T'(L, —bz™)
2 (bam)W) 2 (=bzn)*)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(atb*x"n),x, algorithm="maxima")

[Out] -1/2#x*e”(-a)*gamma(1l/n, b*x"n)/((b*x"n)~(1/n)*n) - 1/2*x*e"axgamma(l/n, -b
*x"n)/((-b*x"n) ~(1/n)*n)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(atb*x~n),x, algorithm="fricas")
[Out] integral(cosh(b*x™n + a), x)
Sympy [F]

time = 0.00, size = 0, normalized size = 0.00

/cosh (a+bz") dx



Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral(cosh(a + b*x**n), x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(at+b*x"n),x, algorithm="giac")
[Out] integrate(cosh(b*x™n + a), x)

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

/cosh(a +bz") dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b*x"n),x)

[Out] int(cosh(a + b*x"n), x)
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3.36 f cosh(a+bz"™) dx

X

Optimal. Leaf size=25

cosh(a)Chi(bx™) n sinh(a)Shi(bz™)
n n

[Out] Chi(b*x"n)*cosh(a)/n+Shi(b*x"n)*sinh(a)/n

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

number of rules _ (95
integrand size ’

steps used = 3, number of rules used = 3, integrand size = 12,
Rules used = {5427, 5425, 5424}

cosh(a)Chi(bz™) n sinh(a)Shi(bz™)

n n

Antiderivative was successfully verified.

[In] Int[Cosh[a + b*x"n]/x,x]

[Out] (Cosh[a]l*CoshIntegral[b*x"n])/n + (Sinh[a]*SinhIntegral[b*x"n])/n
Rule 5424

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

Rule 5425

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

Rule 5427

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

Rubi steps

/cosh (a+bx )dx _ cosh(a)/COShJbe )dx+sinh(a)/smha(;bx )dw

T
cosh(a)Chi(bx™) + sinh(a)Shi(bx™)
n n
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Mathematica [A]
time = 0.02, size = 23, normalized size = 0.92

cosh(a)Chi(bz™) + sinh(a)Shi(bz™)
n

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x"n]/x,x]
[Out] (Cosh[a]*CoshIntegral[b*x™n] + Sinh[a]*SinhIntegral[b*x™n])/n

Maple [A]
time = 1.25, size = 33, normalized size = 1.32

method | result size

e “explntegral(1,bz™) e explntegral(l,—bz™) 33
2n 2n

/ﬂ_ < 2 hyperbolicCosinelntegral (bz™)—2In(bz™) —2y + 2v+2n In(x)+2 In(3db) ) cosh(a)

. VT T hyperbolicSinelntegral(bz™) sinh(a)
meijerg o + n 68

risch

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a+b*x"n)/x,x,method=_RETURNVERBOSE)
[Out] -1/2/n*exp(-a)*Ei(1,b*x"n)-1/2/n*exp(a)*Ei(1,-b*x"n)
Maxima [A]

time = 0.33, size = 30, normalized size = 1.20

Ei(—bz") e-®  Ei(bz") e
+
2n 2n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+b*x~n)/x,x, algorithm="maxima")
[Out] 1/2*Ei(-b*x"n)*e~(-a)/n + 1/2*%Ei(b*x"n)*e”a/n

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 54 vs.
2(25) = 50.
time = 0.45, size = 54, normalized size = 2.16

(cosh (@) + sinh (a))Ei(bcosh (nlog (z)) + bsinh (nlog (z))) + (cosh (a) — sinh (a))Ei(—bcosh (nlog (z)) — bsinh (nlog (z)))
2n

Verification of antiderivative is not currently implemented for this CAS.

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

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

/ cosh (a + bz™) s

T

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral(cosh(a + b*x**n)/x, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+b*x~n)/x,x, algorithm="giac")
[Out] integrate(cosh(b*x™n + a)/x, x)

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

/ cosh(a + bz™) s

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

[In] int(cosh(a + b*x"n)/x,x)

[Out] int(cosh(a + b*x"n)/x, x)
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3.37 [ cosh® (a + bx™) dz

Optimal. Leaf size=89

2 neta(—ba") VT (L, ~2ba") 272 weMa(be”) VT, 2b2")
n n

(SRS

[Out] 1/2*x-27(-2-1/n)*exp(2*a)*x*GAMMA(1/n,-2*xb*x"n)/n/((-b*x"n)~(1/n))-2"(-2-1/
n) *x*GAMMA (1/n,2*b*x"n) /exp (2*a) /n/ ((b*x"n) ~(1/n))

Rubi [A]
time = 0.05, antiderivative size = 89, normalized size of antiderivative = 1.00, number of

number of rules _ 0.300,
integrand size

steps used = 5, number of rules used = 3, integrand size = 10,
Rules used = {5417, 5415, 2239}

€202~ n2g(—bg) /" Gamma (1, —2bz™) e=209=n 2 (bg™) /" Gamma (%,2bz")

n n

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

[Out] x/2 - (27(-2 - n~(-1))*E~(2*a) *x*Gamma [n~ (-1), -2*b*x"n])/(n*x(-(b*x"n)) n"(
-1)) - (27(-2 - n~(-1))*x*Gamma [n~(-1), 2*b*x"n])/(E~(2*a)*n*(b*x"n) n~(-1)
)

Rule 2239

Int[(F)~((a_.) + (b_)*((c_.) + (d_.)*(x_))"(n_)), x_Symbol] :> Simp[(-F~a
)*(c + d*x)*(Gamma[1/n, (-b)*(c + d*x) n*Log[F]]/(d*n*((-b)*(c + d*x) n*Log
[F1)~(1/n))), x] /; FreeQ[{F, a, b, c, d, n}, x] && !IntegerQ[2/n]

Rule 5415

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

Rule 5417

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

Rubi steps
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/ cosh? (a 4 b2™) dzx

% + % cosh (2a + 2bx”)> dx

+/_\

1
5/cosh (2a + 2bz™) dz
1 n 1 "
4/6—2a—2bz dx+é_l/e2a+2bm dz
272 nea(—be") V" D(L,~2ba") 2% re a(be”) V" I(L,200")

n n

|
NI IR N8 S~

+
I

Mathematica [A]
time = 0.08, size = 81, normalized size = 0.91

T (—2n +27Yme2e(—pgm) TP (L, —2bam) + 27 Vme 22 (bam) VT (L, be”)>
4n

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x"n]~2,x]

[Out] -1/4*(x*x(-2*n + (E~(2%a)*Gamma[n~(-1), -2*b*x"n])/(2°n"(-1)*(-(b*x"n)) n"~(-
1)) + Gamma[n~(-1), 2%b*x"n]/(2°n~(-1)*E~(2*a)*(b*x"n)"n"~(-1))))/n

Maple [F]
time = 1.05, size = 0, normalized size = 0.00

/cosh2 (a+bz™) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a+b*x"n)~2,x)
[Out] int(cosh(at+b*x"n)"~2,x)
Maxima [A]

time = 0.08, size = 68, normalized size = 0.76

1 ze=29T(1,2bz") 29T (L, —2b2")
P _

2 4 (2 bxn)(%) n 4 (-2 bx")(%) n

Verification of antiderivative is not currently implemented for this CAS.

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



174

[Out] 1/2*%x - 1/4*x*e”(-2%a)*gamma(l/n, 2*%b*x~n)/((2*b*x"n)~(1/n)*n) - 1/4xx*e”(2
*a)*gamma (1/n, -2%b*x~n)/((-2*b*x"n)~(1/n)*n)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(cosh(atb*x"n)~2,x, algorithm="fricas")
[Out] integral(cosh(b*x™n + a)~2, x)

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

/ cosh? (a + bz™) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+b*x**n)**2,x)
[Out] Integral(cosh(a + b*x**n)**2, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(at+b*x™n)~2,x, algorithm="giac")
[Out] integrate(cosh(b*x™n + a)~2, x)

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

/ cosh(a + bz"™)? dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b*x"n)~2,x)
[Out] int(cosh(a + b*x"n)~2, x)
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3.38 f cosh?(a+bz™) dx

T

Optimal. Leaf size=43

cosh(2a)Chi(2b2™) log(x) sinh(2a)Shi(2bz™)
+ +
2n 2 2n

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

Rubi [A]
time = 0.05, antiderivative size = 43, normalized size of antiderivative = 1.00, number of

number of rules _ ( 9g¢
integrand size ’

steps used = 5, number of rules used = 4, integrand size = 14,
Rules used = {5471, 5427, 5425, 5424}

cosh(2a)Chi(2bz™)  sinh(2a)Shi(2b2™) log(x)
+ +
2n 2n 2
Antiderivative was successfully verified.
[In] Int[Cosh[a + b*x"n] ~2/x,x]

[Out] (Cosh[2*a]*CoshIntegral[2*b*x~n])/(2*n) + Logl[x]/2 + (Sinh[2*a]*SinhIntegra
1[2*b*x"n])/(2*n)

Rule 5424

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

Rule 5425

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

Rule 5427

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

Rule 5471

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

Rubi steps
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2 n n
/cosh (a+bx )dx:/(i+cosh(2a+2bx )) i

z 2z 2z
log(z) +1/cosh (2a + 2bx )d:c

2 2 z
_log(z) 1 cosh (2bz™) 1. / sinh (2bz™)
== + 5 cosh(2a) / . dx + 5 sinh(2a) . dx

cosh(2a)Chi(2bz™) log(x) = sinh(2a)Shi(2bz™)
= + +

2n 2 2n

Mathematica [A]
time = 0.02, size = 36, normalized size = 0.84

cosh(2a)Chi(2bx™) + n log(x) + sinh(2a)Shi(2bx™)
2n

Antiderivative was successfully verified.

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

[Out] (Cosh[2*a]*CoshIntegral[2*b*xx~n] + n*Log[x] + Sinh[2*a]*SinhIntegral [2*¥b*x~
n])/(2*n)

Maple [A]
time = 5.18, size = 40, normalized size = 0.93

method | result size
risch lngx) _eT2 eprntZiral(l,be") e eprnteiI::l(l,—2bz") 40

Verification of antiderivative is not currently implemented for this CAS.

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

Maxima [A]
time = 0.33, size = 37, normalized size = 0.86

Ei(2bz")e?®  Ei(—2bz")e("29 1

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/4*Ei(2*%b*x"n)*e~(2*a)/n + 1/4%Ei(-2*bxx"n)*e~(-2*a)/n + 1/2x1log(x)
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Fricas [A]
time = 0.60, size = 69, normalized size = 1.60

(cosh (2a) + sinh (2 a))Ei(2 bcosh (nlog (z)) + 2 bsinh (nlog (z))) + (cosh (2a) — sinh (2 a))Ei(—2bcosh (nlog (z)) — 2 bsinh (nlog (z))) + 2nlog (z)
4n

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/4*((cosh(2*a) + sinh(2xa))=*Ei(2*b*cosh(n*log(x)) + 2*b*sinh(n*log(x))) +
(cosh(2*a) - sinh(2%a))*Ei(-2*b*cosh(n*log(x)) - 2*b*sinh(n*log(x))) + 2*nx*

log(x))/n

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

/ cosh? (a + bz™) d
z

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral(cosh(a + bx*x**n)**2/x, Xx)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

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

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

h n)?
/cos (a;—bx) i

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b*x"n)~2/x,x)
[Out] int(cosh(a + b*x"n)~2/x, x)
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3.39 [ cosh® (a + bx™) dz

Optimal. Leaf size=150

8&n 8n 8n

3-1/nedag(—pgn)~H" I'(%,—3bz") B etz (—bzm) /" I'(L, —bz™) 3e~ g (bg™) /" T'(L,bgn) 37/me3ag(

[Out] -1/8%exp(3+*a)*x*GAMMA(1/n,-3*b*xx"n)/(37(1/n))/n/((-b*x"n)~(1/n))-3/8*exp(a)
*x*GAMMA (1/n,-b*x"n) /n/ ((-b*x"n) ~(1/n) ) -3/8*x*GAMMA (1/n,b*x"n) /exp(a) /n/ ((b
*x~n)~(1/n))-1/8%x*GAMMA (1/n,3*b*x"n) /(37 (1/n)) /exp(3*a) /n/ ((b*x"n)~(1/n))

Rubi [A]
time = 0.06, antiderivative size = 150, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.300,

steps used = 8, number of rules used = 3, integrand size = 10,
Rules used = {5417, 5415, 2239}

n n

8n 8n 8n 8n

3 /ng(—bz™)"V/" Gamma(L, —3bz")  3e“z(—be™) /" Gamma(l, —bz")  3e~*w(bz™) V" Gamma(l,bz") e %%371/"g(ba™) /" Gamma(Z, 3ba™)

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

[Out] -1/8%(E~(3*a)*x*Gamma[n~(-1), -3*b*x"n])/(3"n~(-1)*n*(-(b*x"n)) n~(-1)) - (
3xE~a*x*Gamma[n~(-1), -(b*x"n)])/(8*n*x(-(b*x"n)) " n~(-1)) - (3*x*Gamma[n~(-1

), b*xx"n])/(8*E"a*n*(b*x"n)"n~(-1)) - (x*Gamma[n~(-1), 3*b*x"n])/(8*3°n~(-1
)*E~(3%a) *n* (b*xx"n) “n~ (-1))

Rule 2239

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"(n_)), x_Symbol] :> Simp[(-F~a
)*x(c + d*x)*(Gamma[1/n, (-b)*(c + d*x) n*Log[F]]/(d*n*((-b)*(c + d*x) “n*Log
(F1)~(1/n))), x] /; FreeQ[{F, a, b, c, d, n}, x] && !IntegerQ[2/n]

Rule 5415

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

Rule 5417

Int[((a_.) + Cosh[(c_.) + (d_.)*(x_)"(n_)]1*(b_.))"(p_), x_Symbol] :> Int[Ex
pandTrigReduce[(a + b*Cosh[c + d*x"n])”p, x], x] /; FreeQ[{a, b, ¢, d, n},
x] && IGtQlp, O]

Rubi steps
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/ cosh® (a + bz™) dr = 2 cosh (a + bz™) + %l cosh (3a + 3ba:")> dx

1 n n n
e—3a 3bx™ d.’L‘+ 8/e3a+3baz dx+g/e—a—bm dz_'_g/ea-i-ba: dr

Ungdog(—bgm) " D(L, —3ba™)  3e®z(—bz™) V"D (L, —bz")  3e~°z(ba™)

=i/cosh (3a + 3bz™) dx+§l/cosh(a+bx") dz
-5/
8
3

&n 8n

Mathematica [A]
time = 1.34, size = 138, normalized size = 0.92

3-1/ng—Sag(—p2g2n) /" (eﬁa(ba:")% I(L,—3bz") + 3”%64“(1)1")% I, —bz") + (—bz")% (3”%62‘”1"(%, bz") + F(%,3bx”))>
Bl 8n

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x"n]~3,x]

[Out] -1/8*%(x*(E~(6*a)*(b*x"n) n~(-1)*Gamma[n~(-1), -3*b*x"n] + 37(1 + n~(-1))*E~
(4*a)*(b*x"n) "n~ (-1)*Gamma [n~(-1), -(b*x"n)] + (-(b*x"n)) " n~(-1)*(3"(1 + n~
(-1))*E~(2*a)*Gamma[n~(-1), b*x"n] + Gamma[n~(-1), 3*b*x"n])))/(3"n~(-1)*E~
(3%a)*n* (- (b~2*x~(2#n))) "n~(-1))

Maple [F]
time = 1.01, size = 0, normalized size = 0.00

/cosh3 (a+bz"™) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a+b*x"n)~3,x)
[Out] int(cosh(a+b*x"n)~3,x)

Maxima [A]
time = 0.09, size = 125, normalized size = 0.83

e( 391 (L,3bz")  3ze"9T(1,bz") 3ze’T(i,—bz") e (L,-3bz")
8 (3 bxn)( n 8 (bx”)(%) n 8 (—bm")(%) n 8 (-3 bxn)(%) n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(at+b*x"n)~3,x, algorithm="maxima")
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[Out] -1/8%x*e”(-3*a)*gamma(l/n, 3*b*x~n)/((3*b*x"n)~(1/n)*n) - 3/8+*x*e”(-a)*gamm
a(1/n, b*x"n)/((b*x"n)~(1/n)*n) - 3/8*x*e”a*gamma(l/n, -b*x~n)/((-b*x"n)~ (1
/n)*n) - 1/8*x*e”(3*a)*gamma(l/n, -3*b*x~n)/((-3*b*x~n)~(1/n)*n)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integral(cosh(b*x™n + a)~3, x)

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

/ cosh® (a + bz™) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(at+b*x**n)**3,x)

[Out] Integral(cosh(a + b*x**n)**3, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+b*x™n)~3,x, algorithm="giac")
[Out] integrate(cosh(b*x"n + a)~3, x)

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

/ cosh(a + bz")* dz

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] int(cosh(a + b*x"n)~3, x)
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3.40 f cosh3(a4bz™) dx

T

Optimal. Leaf size=67

3cosh(a)Chi(bz™)  cosh(3a)Chi(3bz™)  3sinh(a)Shi(bz™)  sinh(3a)Shi(3bz™)
+ + +
4n 4n 4n 4n

[Out] 3/4*Chi(b*x"n)*cosh(a)/n+1/4*Chi (3*b*x"n)*cosh(3*a)/n+3/4*Shi (b*x"n)*sinh(a
)/n+1/4%Shi (3*b*x"n)*sinh(3*a)/n

Rubi [A]
time = 0.07, antiderivative size = 67, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.286,

steps used = 8, number of rules used = 4, integrand size = 14,
Rules used = {5471, 5427, 5425, 5424}

3 cosh(a)Chi(bz™)  cosh(3a)Chi(3bz") 3sinh(a)Shi(bz™)  sinh(3a)Shi(3bz™)
+ + +
4n 4n 4n 4n

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

[Out] (3*Cosh[a]l*CoshIntegral[b*x~n])/(4*n) + (Cosh[3*a]*CoshIntegral [3*b*x"n])/(
4*n) + (3*Sinh[a]l*SinhIntegral[b*x~n])/(4*n) + (Sinh[3*a]*SinhIntegral [3*b*
x"n])/(4*n)

Rule 5424

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

Rule 5425

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

Rule 5427

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

Rule 5471

Int[((a_.) + Cosh[(c_.) + (d_)*(x_ )" (@ )]1*x(M_.))"(p)*((e_.)*(x_))"(m_.),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)”m, (a + b*Cosh[c + d*x"n])"p, x], x
1 /; FreeQ[{a, b, ¢, d, e, m, n}, x] & IGtQ[p, O]
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Rubi steps

z 4z 4z
_ 1 / cosh (3a + 3bz™) 3 / cosh (a + bz™) i

4 z do+ 4 z
= :11(3 cosh(a)) / dx + }lcosh(?)a) / % dx + :11(3 sinh(a)) / sinf

cosh (bz™)
x
3 cosh(a)Chi(bz™)  cosh(3a)Chi(3bz") 3sinh(a)Shi(bz™)  sinh(3a)Shi(3bz™)
4n 4n 4n 4n

3 n n n
/cosh (a+ bz )d$:/<3cosh(a+bz )+cosh(3a—l-3ba: )) s

Mathematica [A]
time = 0.04, size = 52, normalized size = 0.78

3 cosh(a)Chi(bz™) + cosh(3a)Chi(3bz™) + 3 sinh(a)Shi(bz™) + sinh(3a)Shi(3bz™)
4n

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x"n]~3/x,x]

[Out] (3*Cosh[a]l*CoshIntegral[b*x~n] + Cosh[3*a]*CoshIntegral [3*b*x~n] + 3*Sinh[a
1*SinhIntegral [bxx"n] + Sinh[3*a]*SinhIntegral [3*b*x"n])/(4*n)

Maple [A]
time = 4.84, size = 67, normalized size = 1.00

method | result size

s e~ 3% explIntegral(1,3bz™) 3 e~ * explntegral(1,bz™) 3e” expIntegral(1,—bz"™) e3¢ explntegral(1,—3bz™)
risch — — — — 67
8n 8n 8n 8n

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a+b*x~n)~3/x,x,method=_RETURNVERBOSE)
[Out] -1/8/n*exp(-3*a)*Ei(1,3*%b*x"n)-3/8/n*exp(-a)*Ei(1,b*x"n)-3/8/n*exp(a)*Ei(1,
-b*x"n)-1/8/n*exp(3*a) *Ei(1,-3*b*x"n)
Maxima [A]
time = 0.34, size = 62, normalized size = 0.93
Ei(3bz")e®?)  3Ei(—bz")e™® Ei(—3bz")e(3%  3Ei(ba")e®
- - -
8n 8n 8n 8n

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(cosh(a+b*x~n)~3/x,x, algorithm="maxima")
[Out] 1/8*Ei(3*b*x"n)*e~(3%a)/n + 3/8*Ei(-b*x"n)*e~(-a)/n + 1/8*Ei(-3*b*x"n)*e” (-
3%a)/n + 3/8*Ei(b*x"n)*e"a/n

Fricas [A]
time = 0.39, size = 114, normalized size = 1.70

(cosh (3a) + sinh (3))Ei(3b cosh (nlog () + 3bsinh (nlog (z))) + 3 (cosh (a) + sinh (a))Ei(b cosh (n log («)) + bsinh (nlog (2))) + 3 (cosh (a) — sinh (a))Ei(—bcosh (n log (x)) — bsinh (nlog () + (cosh (3a) — sinh (3a))Ei(=3bcosh (n log () — 3bsinh (nlog (z)))

8n

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/8*((cosh(3*a) + sinh(3%a))*Ei(3*b*cosh(n*log(x)) + 3*bxsinh(n*log(x))) +
3*(cosh(a) + sinh(a))*Ei(b*cosh(n*log(x)) + b*sinh(n*log(x))) + 3*(cosh(a)

- sinh(a))*Ei(-b*cosh(n*log(x)) - b*sinh(n*log(x))) + (cosh(3*a) - sinh(3*a
))*Ei(-3%b*cosh(n*log(x)) - 3*bxsinh(n*log(x))))/n

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

/ cosh® (a + bz") s

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

[In] integrate(cosh(a+bxx**n)**3/x,x)
[Out] Integral(cosh(a + b*x**n)**3/x, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

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

Mupad [F]

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

/ cosh(a + bz™)® s

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

[In] int(cosh(a + b*x"n)~3/x,x)
[Out] int(cosh(a + b*x"n)~3/x, x)
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3.41 [ (ex)™ (bcosh (¢ + dz™))’ dx

Optimal. Leaf size=21
Int((ex)™ (bcosh (c + dz™))”, z)

[Out] Unintegrable((e*x) “m*(b*cosh(c+d*x~n)) p,x)

Rubi [A]

time = 0.02, antiderivative size = 0, normalized size of antiderivative = 0.00, number of

steps used = 0, number of rules used = 0, integrand size = 0, number of rules _ 0.000,
integrand size

Rules used = {}

/(ex)m (bcosh (¢ + dz™))? dx

Verification is not applicable to the result.
[In] Int[(e*x) m*(b*Cosh[c + d*x"n]) p,x]
[Out] Defer[Int] [(e*x) m*(b*Cosh[c + d*x~n]) p, x]

Rubi steps

/(ex)m (bcosh (¢ + dz™))? dz = /(ex)m (bcosh (¢ + dz™))? dx

Mathematica [A]
time = 3.74, size = 0, normalized size = 0.00

/(ex)m (bcosh (¢ + dz™))? dx

Verification is not applicable to the result.

[In] Integratel[(e*x) “m*(b*Cosh[c + d*x"n]) p,x]
[Out] Integrate[(e*x) “m*(b*Cosh[c + d*x"nl])~p, xI]

Maple [A]
time = 0.57, size = 0, normalized size = 0.00

/(em)m (bcosh (c+ dz™))” dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*(b*cosh(c+d*x"n)) p,x)



[Out] int((e*x) “m*(b*cosh(c+d*x"n)) p,x)

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

Failed to integrate
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*cosh(c+d*x"n)) p,x, algorithm="maxima")
[Out] integrate((b*cosh(d*x™n + c)) p*(x*e) m, x)

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

could not integrate
Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) “m*(b*cosh(c+d*x"n)) p,x, algorithm="fricas")
[Out] integral((b*cosh(d*x™n + c)) p*(x*e) m, x)

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

/ (bcosh (¢ + dz™))* (ex)™ dz
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m* (b*xcosh(c+d*x**n))**p,x)
[Out] Integral((b*cosh(c + d*x**n))**p*(e*x)**m, x)

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

could not integrate
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*cosh(c+d*x"n)) p,x, algorithm="giac")
[Out] integrate((e*x) “m*(b*cosh(d*x™n + c))”p, x)
Mupad [A]
time = 0.00, size = -1, normalized size = -0.05
/ (ex)™ (beosh(c+ dz™))P dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*(b*cosh(c + d*x"n)) p,x)
[Out] int((e*x) “m*(b*cosh(c + d*x"n)) p, x)
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3.42 [(ex)™ (a + beosh (¢ + dz™))’ dx

Optimal. Leaf size=23

Int((ex)™ (a + beosh (¢ + dz™))” , )

[Out] Unintegrable((e*x) “m*(a+b*cosh(c+d*x"n)) p,x)

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

number of rules _ 0.000,
integrand size

steps used = 0, number of rules used = 0, integrand size = 0,
Rules used = {}

/(ew)m (a + beosh (¢ + dz™))? dzx

Verification is not applicable to the result.

[In] Int[(e*x) m*x(a + bxCosh[c + d*x"n]) p,x]

[Out] Defer[Int] [(e*x) m*(a + b*Cosh[c + d*x"n])~p, x]
Rubi steps

/(em)m (a + bcosh (¢ + dz™))* dx = /(ew)m (a + bceosh (¢ + dz™))* dz

Mathematica [A]
time = 5.68, size = 0, normalized size = 0.00

/(em)m (a + beosh (¢ + dz™))? dzx

Verification is not applicable to the result.

[In] Integrate[(e*x) m*(a + b*Cosh[c + d*x"n]) p,x]
[Out] Integrate[(e*x) m*(a + b*Cosh[c + d*x"n]) p, xI]

Maple [A]
time = 0.78, size = 0, normalized size = 0.00

/ (ex)™ (a+ beosh (c + dz™)) dx

Verification of antiderivative is not currently implemented for this CAS.
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[In] int((e*x) m*(a+b*cosh(c+d*x"n)) p,x)
[Out] int((e*x) “m*(a+b*cosh(c+d*x"n)) p,x)

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(a+b*cosh(c+d*x"n)) p,x, algorithm="maxima")
[Out] integrate((bxcosh(d*x™n + c) + a) p*(x*e)"m, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(a+b*cosh(c+d*x"n)) p,x, algorithm="fricas")
[Out] integral((b*cosh(d*x™n + c) + a) px(x*e) m, x)

Sympy [A]

time = 0.00, size = 0, normalized size = 0.00

/ (ex)™ (a + beosh (¢ + dz™))? dz

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m*(a+b*cosh(c+d*x**n))**p,x)
[Out] Integral((e*x)**m*(a + bxcosh(c + d*x**n))**p, x)
Giac [A]

time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(a+b*cosh(c+d*x"n)) p,x, algorithm="giac")
[Out] integrate((e*x) “m*(b*cosh(d*x™n + c) + a)~p, x)

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

/ (ex)™ (a + bcosh(c + dz™))’ dz
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Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*(a + bxcosh(c + d*x"n)) p,x)

[Out] int((e*x) m*(a + b*cosh(c + d*x"n)) p, x)
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3.43 [(ex)~*" (beosh (c + dz™))* dx

Optimal. Leaf size=95

z"(ez)" (beosh (¢ + dz™))"*P o Fy (3, 12; 322; cosh? (c + dz™)) sinh (c + dz™)

bden(1 + p) \/— sinh? (¢ + dx")

[Out] -(exx) n*(b*cosh(c+d*x"n))~ (1+p)*hypergeom([1/2, 1/2+1/2xp], [3/2+1/2*p],cos
h(c+d*x"n) ~2) *sinh(c+d*x"n)/b/d/e/n/(1+p)/(x"n) /(-sinh(c+d*x"n)~2)~(1/2)

Rubi [A]

time = 0.08, antiderivative size = 95, normalized size of antiderivative = 1.00, number of

steps used = 3, number of rules used = 3, integrand size = 20, Lumber of rules = 0.150,

integrand size
Rules used = {5431, 5429, 2722}

z~"(ex)" sinh (¢ + da™) (beosh (¢ + dz™))P*! Fy (3, 22,
bden(p + 1 \/—smh2 (c+ dzn)

w|+

3: cosh® (dz™ + ¢))

Antiderivative was successfully verified.
[In] Int[(e*x)~ (-1 + n)*(b*Cosh[c + d*x"n]) p,x]

[Out] -(((e*x) nx(b*Cosh[c + d*x"n])~ (1 + p)*Hypergeometric2F1[1/2, (1 + p)/2, (3
+ p)/2, Cosh[c + d*x"n]~2]*Sinh[c + d*x"n])/(b*d*exn*(1l + p)*x~n*Sqrt[-Sin
hlc + d*x"n]~2]))

Rule 2722

Int[((b_.)*sin[(c_.) + (d_.)*(x_)1)"(n_), x_Symbol] :> Simp[Cos[c + d*x]*((
b*Sin[c + d*x])~(n + 1)/(bxd*(n + 1)*Sqrt[Cos[c + d*x]~2]))*Hypergeometric?2
F1[1/2, (n + 1)/2, (n + 3)/2, Sinlc + d*x]172], x] /; FreeQ[{b, c, d, n}, x]
&% !IntegerQ[2+*n]

Rule 5429

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

Rule 5431

Int[((a_.) + Cosh[(c_.) + (d_.)*(x_)"(@m )]1*(b_.))"(p_.)*((e)*(x_)) " (m_), x
_Symbol] :> Dist[e”IntPart[m]*((e*x) FracPart[m]/x"FracPart([m]), Int[x"m*(a
+ b*Cosh[c + d*x"n])~p, x], x] /; FreeQ[{a, b, ¢, d, e, m, n, p}, x] && In
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tegerQ[Simplify[(m + 1)/n]]
Rubi steps

/ (e)1* (beosh (¢ + dz™))? di = & (&0)") J # " (beosh (e + du"))” do

(z7"(ez)™) Subst( [ (bcosh(c + dz))? dz, z, z")

en
z~"(ex)" (bcosh (¢ + dz™)) P L Fy (3, 12; 342 cosh® (c + dz™)) sinh (

bden(1 + p) \/— sinh? (¢ + dz")

Mathematica [A]
time = 0.11, size = 94, normalized size = 0.99

z7"(ez)" (beosh (c + dz™))? 2F (3, 122; 2£2: cosh® (c + dz™)) sinh (2(c + dz™))

2den(1 + p) \/— sinh? (¢ 4 dz™) |

Antiderivative was successfully verified.

[In] Integrate[(e*x)~(-1 + n)*(b*Cosh[c + d*x"n]) p,x]

[Out] -1/2%((e*x) n*(b*Cosh[c + d*x"n]) “p*Hypergeometric2F1[1/2, (1 + p)/2, (3 +
p)/2, Coshlc + d*x"n]~2]1*Sinh[2*(c + d*x"n)])/(d*e*n*(1 + p)*x~n*Sqrt[-Sinh

[c + d*x"n]"2])

Maple [F]
time = 0.51, size = 0, normalized size = 0.00

/ (ex) ™™ (beosh (c + dz™))? dx

Verification of antiderivative is not currently implemented for this CAS.
[In] int((e*x)~(-1+n)*(b*cosh(c+d*x"n)) p,x)
[Out] int((e*x)~(-1+n)*(b*cosh(c+d*x"n)) p,x)

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((e*x)~(-1+n)*(b*cosh(c+d*x"n)) p,x, algorithm="maxima")
[Out] integrate((bxcosh(d*x™n + c)) p*(xxe)~(n - 1), x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x)~(-1+n)*(b*cosh(c+d*x"n)) p,x, algorithm="fricas")
[Out] integral((b*cosh(d*x"n + c)) px(x*e)~(n - 1), x)

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

/ (beosh (¢ + dz™))? (ex)" " dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**(-1+n)*(b*cosh(c+d*x**n))**p,x)

[Out] Integral((b*cosh(c + d*xx**n))**px(exx)*x(n - 1), x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)~(-1+n)*(b*cosh(c+d*x"n)) p,x, algorithm="giac")

[Out] integrate((exx)~(n - 1)*(b*cosh(d*x™n + c))"p, x)

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

/ (e2)" " (boosh(c + dz™))? dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x)~(n - 1)*(b*cosh(c + d*x"n)) p,x)
[Out] int((e*x)~(n - 1)*(b*cosh(c + d*x"n)) p, x)
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3.44 [(ex)~**" (bcosh (c + dz™))! dx

Optimal. Leaf size=39

72" (ex)? Int(z 12" (b cosh (c + dz™))? , )

e

[Out] (e*x)~(2*n)*Unintegrable(x~(-1+2*n)*(b*cosh(c+d*x"n)) p,x)/e/(x~(2*n))

Rubi [A]
time = 0.04, antiderivative size = 0, normalized size of antiderivative = 0.00, number of

steps used = 0, number of rules used = 0, integrand size = 0, Bumber of rules _ 0.000,

integrand size
Rules used = {}

/(ex)_1+2" (bcosh (¢ + dz™))? dx

Verification is not applicable to the result.
[In] Int[(e*x)~(-1 + 2#n)*(b*Cosh[c + d*x"n]) p,x]
[Out] ((e*xx)~(2*n)*Defer[Int] [x~(-1 + 2*n)*(b*xCosh[c + d*x"n])~p, x])/(exx~(2*n))

Rubi steps

(z72"(ex)?) [z~ 1+?"(bcosh (c + dz™))” dz

/(ex)‘”zn (bcosh (¢ + dz™))? dz =

Mathematica [A]
time = 4.09, size = 0, normalized size = 0.00

/(er)_1+2" (bcosh (c + dz™))? dx

Verification is not applicable to the result.

[In] Integrate[(e*x)~(-1 + 2*n)*(b*Cosh[c + d*x"n]) p,x]
[Out] Integrate[(exx)~(-1 + 2*n)*(b*Cosh[c + d*x"n]) p, x]

Maple [A]
time = 0.52, size = 0, normalized size = 0.00

/ (ez) ™" (beosh (¢ + dz™))? dz

Verification of antiderivative is not currently implemented for this CAS.
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[In] int((e*x)~(-1+2#*n)*(b*cosh(c+d*x"n)) p,x)
[Out] int((e*x)~(-1+2*n)*(b*cosh(c+d*x"n)) p,x)

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)~(-1+2*n)*(b*cosh(c+d*x"n)) "p,x, algorithm="maxima")
[Out] integrate((b*cosh(d*x™n + c)) p*(x*e)~(2*n - 1), x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x)~(-1+2*n)*(b*cosh(c+d*x"n)) "p,x, algorithm="fricas")
[Out] integral((b*cosh(d*x™n + c)) p*(x*e)~(2*n - 1), x)

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

/(bcosh (¢ + dz™))P (ex)™ " dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**(-1+2%n)* (b*cosh(c+d*x**n))**p,x)
[Out] Integral((b*cosh(c + d*x**n))**p*(e*xx)**(2*n - 1), x)
Giac [A]

time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)~(-1+2#%n)*(b*cosh(c+d*x™n)) p,x, algorithm="giac")
[Out] integrate((e*x)~(2*n - 1)*(b*cosh(d*x™n + ¢))”p, x)

Mupad [A]
time = 0.00, size = -1, normalized size = -0.03

/ (ex)*™ " (beosh(c+ dz™))? dx
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Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x)~(2*%n - 1)*(b*cosh(c + d*x"n)) p,x)
[Out] int((e*x)~(2*n - 1)*(bxcosh(c + d*x"n))~p, x)
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3.45 [(ex)~*" (a + bcosh (c + dz™))’ dx

Optimal. Leaf size=131

ﬁx‘"(em)“Fl (%, %, —p; %; %(1 — cosh (¢ + dz™)), %&Mﬂ))) (a + bceosh (¢ + dz™))? (%&ﬁdmn))

den+/1 + cosh (c + dzn)

[Out] (ex*x) n*AppellF1(1/2,-p,1/2,3/2,b*(1-cosh(c+d*x"n))/(a+b),1/2-1/2*cosh(c+d*
x"n))*(atb*cosh(c+d*x"n)) “p*sinh(c+d*x"n)*2~(1/2)/d/e/n/(x"n)/(((a+b*cosh(c
+d*x"n))/(a+b))~p)/(1+cosh(c+d*x"n))~(1/2)

Rubi [A]
time = 0.14, antiderivative size = 131, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.227,

steps used = 5, number of rules used = 5, integrand size = 22
Rules used = {5431, 5429, 2744, 144, 143}

ny\ —P n
V2 z="(ex)" sinh (¢ + dz™) (a + bcosh (¢ + dz™))? (7”“"21(;”” )) F (%, 3,—D; 3;3(1 — cosh (dz™ + ¢)), 71’(1%05;&;” +c)))

den+/cosh (c + dz") + 1

Antiderivative was successfully verified.
[In] Int[(e*x)~(-1 + n)*(a + b*Cosh[c + d*x"n]) p,x]

[Out] (Sqrt[2]*(e*x) n*AppellF1[1/2, 1/2, -p, 3/2, (1 - Cosh[c + d*x"n])/2, (b*(1
- Cosh[c + d*x"n]))/(a + b)]*(a + b*Cosh[c + d*x"n]) “pxSinh[c + d*x"n])/(d
*xexn*x n*Sqrt[1 + Cosh[c + d*x"n]]*((a + b*Cosh[c + d*x"n])/(a + b))"p)

Rule 143

Int[((a_) + (b_D)*(x_))"(m )*((c_.) + (d_)*x(x_))"(m_)*((e_.) + (f_.)*(x_))
~“(p_), x_Symbol] :> Simp[((a + b*x)"(m + 1)/(b*x(m + 1)*(b/(b*c - axd)) n*(b
/(bxe - a*f))~p))*AppellFi[m + 1, -n, -p, m + 2, (-d)*((a + b*x)/(b*c - a*d
)), (-f)*((a + bxx)/(b*e - axf))], x] /; FreeQ[{a, b, c, d, e, £, m, n, p},
x] && !'IntegerQ[m] &% !IntegerQ[n] && !IntegerQ[p]l && GtQ[b/(bxc - a*d)
, 0] && GtQ[b/(b*e - axf), 0] && !'(GtQ[d/(d*a - c*b), 0] && GtQ[d/(d*xe - ¢
xf), 0] && SimplerQ[c + d*x, a + bxx]) && !(GtQ[f/(f*a - exb), 0] && GtQ[f
/(fxc - e*xd), 0] && SimplerQ[e + f*x, a + b*x])

Rule 144

Int[((a)) + (b_)*(x_))"(m_)*((c_.) + (d_.)*(x_))"(n_)*((e_.) + (£_.)*(x_))
~“(p_), x_Symbol] :> Dist[(e + f*x) FracPart[p]/((b/(b*e - axf)) IntPart[p]*
(bx((e + f*xx)/(b*e - axf))) FracPart([p]), Int[(a + b*x) m*(c + d*x) n*x(b*(e
/(bxe - a*xf)) + bxf*x(x/(bxe - a*f)))"p, x], x] /; FreeQl{a, b, c, d, e, f,
m, n, p}, x] & !IntegerQ[m] && !IntegerQ[n] && !IntegerQ[p] && GtQ[b/(b
xc - axd), 0] && !GtQ[b/(b*e - axf), 0]
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Rule 2744

Int[((a_) + (b_.)*sin[(c_.) + (d_.)*(x_)1)"(n_), x_Symbol] :> Dist[Cos[c +
d*x]/(d*Sqrt[1 + Sin[c + d*x]]*Sqrt[1 - Sin[c + d*x]]), Subst[Int[(a + b*x)
“n/(Sqrt[1 + x]*Sqrt[1 - x]), x], x, Sinl[c + d*x]], x] /; FreeQ[{a, b, c, d
, ny, x] & NeQ[a"2 - b2, 0] && !IntegerQ[2*n]

Rule 5429

Int[((a_.) + Cosh[(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*Cosh[c + d*x])
“p, x], x, x"nl], x] /; FreeQ[{a, b, ¢, d, m, n, p}, x] && IntegerQ[Simplify
[(m + 1)/n]] && (EqQlp, 11 || EqQm, n - 1] || (IntegerQ[p] && GtQ[Simplify
[(m + 1)/n], 01))

Rule 5431

Int[((a_.) + Cosh[(c_.) + (d_.)*(x_)" (@ )]1*(b_.))"(p_.)*((e)*(x_)) " (m_), x
_Symbol] :> Dist[e"IntPart[m]*((e*x) FracPart[m]/x FracPart[m]), Int[x"m*(a
+ b*Cosh[c + d*x"n])~p, x], x] /; FreeQ[{a, b, ¢, d, e, m, n, p}, x] && In
tegerQ[Simplify[(m + 1)/n]]

Rubi steps

(z7"(ex)™) [ x~*"(a + beosh (¢ + dz™))’ dz
(z7"(ex)™) Subst( [ (a + bcosh(c + dz))? dz, z, z")

/(ex)‘”n (@ + bceosh (¢ + dz™))’ dz =

en

(¢~ (ex)" sinh (c + da™)) Subst( [ i
— X

-dz, z, cosh (c
x

den+/1 — cosh (c + dz™) /1 + cosh (c + dzn)

(x_"(ex)n (a + bcosh (c + dz™))” <——a+bCOSh(c+dxn

—a—b

)>_psinh(c+d

den /1 — cosh (c + dz") /1

ﬁm‘”(em)"ﬂ (%, %, —D; 3; 2(1 — cosh (¢ + dz™)),

a+b

b(1—cosh(c+dz™)) )

den/1 + cosh (c-

Mathematica [A]
time = 0.27, size = 148, normalized size = 1.13

" n -1 h m))' [b(1 h )
z—n(ez)nF1(1+p;%’%;2+p; a+bcozli§+d:c ), a+bcosuk|7(;+dz )) \/_b( +czs+ (bc+dx ) ¢ ( +<:o_s(Z _(Fcb+ dzm)) (a -+ beosh (¢ + dz™))*” csch(c + da™)

bden(1 + p)
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Antiderivative was successfully verified.

[In] Integrate[(e*x)~(-1 + n)*(a + b*Cosh[c + d*x"n]) p,x]

[Out] ((e*x) n*AppellF1[1 + p, 1/2, 1/2, 2 + p, (a + b*Cosh[c + d*x"n])/(a + b),
(a + b*Cosh[c + d*x"n])/(a - b)1*Sqrt[-((b*(-1 + Cosh[c + d*x"n]))/(a + b))
1*%Sqrt [(b*(1 + Cosh[c + d*x™n]))/(-a + b)]*(a + b*Cosh[c + d*x"n])~(1 + p)*

Cschlc + d*x"n])/(b*d*e*xn*x(1 + p)*x~n)

Maple [F]
time = 0.83, size = 0, normalized size = 0.00

/ (ex) ™" (a + bcosh (c + d ™))’ dx

Verification of antiderivative is not currently implemented for this CAS.
[In] int((ex*x)~(-1+n)*(atb*cosh(c+d*x"n)) p,x)
[Out] int((e*x)~(-1+n)*(a+b*cosh(c+d*x"n)) p,x)

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x)~(-1+n)*(a+b*cosh(c+d*x"n)) p,x, algorithm="maxima")
[Out] integrate((b*cosh(d*x™n + c) + a) p*(x*e)~(n - 1), x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x)~(-1+n)*(a+b*cosh(c+d*x"n)) p,x, algorithm="fricas")
[Out] integral((b*cosh(d*x™n + c) + a)~p*x(x*e)~(n - 1), x)

Sympy [F(-1)] Timed out
time = 0.00, size = 0, normalized size = 0.00

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**(-1+n)* (atb*cosh(c+d*x**n))**p,x)
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[Out] Timed out

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)~(-1+n)*(a+b*cosh(c+d*x"n)) p,x, algorithm="giac")

[Out] integrate((e*x)~(n - 1)*(b*cosh(d*x™n + c) + a)7p, x)

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

/ (ex)" " (a + bcosh(c+ dz™)) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int((exx)~(n - 1)*(a + b*cosh(c + d*x"n)) p,x)

[Out] int((e*x)~(n - 1)*(a + b*cosh(c + d*x"n))~p, x)
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3.46 [(ex)~**" (a + bcosh (c + dz™))? dz

Optimal. Leaf size=41

2" (ez)* Int(z~ 2" (a + beosh (¢ + dz™))” , x)
e

[Out] (exx)~(2*n)*Unintegrable(x~(-1+2*n)* (a+b*cosh(c+d*x"n)) p,x)/e/(x”~(2*n))
Rubi [A]

time = 0.04, antiderivative size = 0, normalized size of antiderivative = 0.00, number of

number of rules _
integrand size 0.000,

steps used = 0, number of rules used = 0, integrand size = 0,
Rules used = {}

/(ez)_1+2” (a + bceosh (¢ + dz™))’ dz

Verification is not applicable to the result.
[In] Int[(e*x)~(-1 + 2*n)*(a + bxCosh[c + d*x"n]) p,x]

[Out] ((e*xx)~(2*n)*Defer[Int] [x~(-1 + 2*n)*(a + b*Cosh[c + d*x"n]) p, x])/(e*x”(2
*n) )

Rubi steps

(z72"(ex)?®) [ z71**"(a + beosh (c + dz™))? dx
e

/(ex)_1+2" (a + bcosh (¢ + dz™))? dz =

Mathematica [A]
time = 5.94, size = 0, normalized size = 0.00

/(ew)_1+2" (a+ beosh (¢ + dz™))’ dx

Verification is not applicable to the result.

[In] Integrate[(e*x)~(-1 + 2xn)*(a + b*Cosh[c + d*x"n]) p,x]
[Out] Integratel[(exx)~(-1 + 2*n)*(a + b*Cosh[c + d*x"n]) p, x]

Maple [A]
time = 0.72, size = 0, normalized size = 0.00

/ (ex) """ (a + beosh (c + dz™))* dx
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Verification of antiderivative is not currently implemented for this CAS.
[In] int((e*x)~(-1+2#n)=*(at+bxcosh(c+d*x"n)) p,x)
[Out] int((e*x)~(-1+2*n)*(a+b*cosh(c+d*x"n)) p,x)

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x)~(-1+2x*n)*(a+b*cosh(c+d*x"n)) p,x, algorithm="maxima")
[Out] integrate((b*cosh(d*x™n + c) + a) px(x*e)~(2*%n - 1), x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x)~(-1+2*n)*(a+b*cosh(c+d*x"n)) p,x, algorithm="fricas")
[Out] integral((b*cosh(d*x™n + c) + a) px(x*e)”~(2*%n - 1), x)

Sympy [F(-1)] Timed out
time = 0.00, size = 0, normalized size = 0.00

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**(-1+2*n)* (atb*cosh(c+d*x**n))**p,x)

[Out] Timed out

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)~(-1+2*n)*(a+b*cosh(c+d*x"n)) p,x, algorithm="giac")

[Out] integrate((exx)~(2*n - 1)*(b*cosh(d*x™n + c) + a)~p, x)



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

/ (ex)*" " (a+ beosh(c + dz™))’ da

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x)~(2*%n - 1)*(a + b*cosh(c + d*x"n)) p,x)
[Out] int((e*x)~(2*n - 1)*(a + b*cosh(c + d*x"n)) p, x)
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3.47 [ ™ cosh (a + bz™) dz

Optimal. Leaf size=89

e“xl"’m(—bx")_HTm I(Hm, —bz") e‘“xl"’m(bx")_HTm INEE=N
B 2n B 2n

[Out] -1/2%exp(a)*x~ (1+m)*GAMMA((1+m)/n,-b*x"n)/n/((-b*x"n)~((1+m)/n))-1/2*x~ (1+m
) *GAMMA ((1+m) /n,b*x"n) /exp(a)/n/ ((b*x™n) = ((1+m) /n))

Rubi [A]
time = 0.04, antiderivative size = 89, normalized size of antiderivative = 1.00, number of

number of rules __
integrand size 0.167,

steps used = 3, number of rules used = 2, integrand size = 12,
Rules used = {5469, 2250}

ezt (—bg™) Gamma (™, —bz™) O and (O W Gamma (™, bz™)

n —_—

2n 2n

Antiderivative was successfully verified.
[In] Int[x"m*Cosh[a + b*x"n],x]

[Out] -1/2%(E"a*x”~(1 + m)*Gamma[(1 + m)/n, -(b*x"n)])/(n*x(-(b*x"n))~((1 + m)/n))
- (x~(1 + m)*Gamma[(1 + m)/n, b*x"n])/(2*xE~a*n*(b*x"n)~((1 + m)/n))

Rule 2250
Int [(F_)"((a_.) + (b_.)*((c_.) + (d_.)*(x_))"(n_))*((e_.) + (£_.)*(x_)) " (m_
.), x_Symbol] :> Simp[(-F~a)*((e + f*x)~(m + 1)/(f*n*((-b)*(c + d*x) n*xLogl

F1)"((m + 1)/n)))*Gamma[(m + 1)/n, (-b)*(c + d*x) n*Log[F1]1, x] /; FreeQ[{F
, a, b, c, d, e, f, m, n}, x] && EqQ[d*e - cxf, 0]

Rule 5469

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

Rubi steps

1 n 1 n
/zm cosh (a + bz") dx = 5 /e‘“_bm z"dx + = /e‘”bm " dx

2
e%”m(—bxn)_HTm r (HTm, —bx”) e"egltm (bx”)_HTm r (HT'”, bx")

2n 2n
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Mathematica [A]
time = 0.13, size = 100, normalized size = 1.12

ar:lﬂLm(—beZ")_1+Tm ((—bar:")1+Tm I'(4™ bz") (cosh(a) — sinh(a)) + (bx")1+Tm [(4™ —pz) (cosh(a) + sinh(a)))

B 2n

Antiderivative was successfully verified.

[In] Integrate[x"m*Cosh[a + b*x"n],x]

[Out] -1/2%(x~(1 + m)*((-(b*x"n))~((1 + m)/n)*Gamma[(1 + m)/n, b*x"n]*(Cosh[a] -
Sinh[a]) + (b*x"n)~((1 + m)/n)*Gammal[(1 + m)/n, -(b*x"n)]*(Cosh[a] + Sinh[a

1))/ (a*x(-(b~2*x~(2*n)))~((1 + m)/n))

Maple [C] Result contains higher order function than in optimal. Order 5 vs. order 4.

time = 0.54, size = 110, normalized size = 1.24

method | result

2n,2 2n;2
. m“’mhypergeom([%—f-%],[%,l-{-%-ﬁ-%},w 4b )cosh(a,) m"+m+1bhypergeom<[%+%+%],[%,%+%+%],w 4b )sinh(c
meljerg Trm + prarpee |

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"m*cosh(a+b*x~n),x,method=_RETURNVERBOSE)

[Out] 1/(1+m)=*x~(1+m)*hypergeom([1/2/n*m+1/2/n],[1/2,1+1/2/n*m+1/2/n],1/4%x~ (2*n)
*b~2) *cosh(a)+1/(n+m+1) *x~ (n+m+1) ¥b*hypergeom( [1/2+1/2/n*m+1/2/n] , [3/2,3/2+
1/2/nxm+1/2/n] ,1/4*x~ (2%n) *b~2) *sinh(a)

Maxima [A]
time = 0.09, size = 85, normalized size = 0.96

g HleCaT (Mt pgn)  gmilesl (ML _pgn)

- m—+1 - m+1

2 (bz") » n 2 (=bz") " n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x“m*cosh(a+b*x"n),x, algorithm="maxima")

[Out] -1/2%x"(m + 1)*e~(-a)*gamma((m + 1)/n, b*x"n)/((b*x"n)~((m + 1)/n)*n) - 1/2
*x~(m + 1)*e"axgamma((m + 1)/n, -b*x"n)/((-b*x"n)~((m + 1)/n)*n)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.



[In] integrate(x“m*cosh(a+b*x"n),x, algorithm="fricas")

[Out] integral(x“m*cosh(b*x™n + a), x)

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

/ z™ cosh (a + bx") dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**m*cosh(a+b*x**n) ,x)

[Out] Integral(x**m*cosh(a + b*x**n), x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(x“m*cosh(a+b*x"n),x, algorithm="giac")

[Out] integrate(x"m*cosh(b*x™n + a), x)

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

/mm cosh(a + bz") dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"m*cosh(a + b*x"n),x)

[Out] int(x"m*cosh(a + b*x"n), x)
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3.48 [ z™ cosh? (a + bz") dx

Optimal. Leaf size=128

gltm g ezacch(—bmn)_HTm L (4™, —2bz™) 9= 6_2“3:1+m(bac")_1+Tm I'(4m, 2bz™)

2(14+m) n n

[Out] 1/2%x~(1+m)/(1+m)-exp(2*a)*x~(1+m)*GAMMA ((1+m) /n,-2*b*x"n)/ (2~ ((1+m+2*n) /n)
)/n/((-b*x"n) " ((1+m) /n))-x~ (1+m) *GAMMA ((1+m) /n, 2*b*x"n) / (2~ ((1+m+2*n) /n)) /e
xp(2*a)/n/ ((b*x"n) ~((1+m) /n))

Rubi [A]
time = 0.11, antiderivative size = 128, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.214,

steps used = 5, number of rules used = 3, integrand size = 14
Rules used = {5471, 5469, 2250}

_m+2n+1 _m+1 _ _m+2n+1 _m+1
€22~ g™ (—bg™)” n Gamma(TH, —2bz") e 2277w g™ (bg™)” » Gamma (™, 2b2") ™!

n n +2(m+1)

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

[Out] x(1 + m)/(2*x(1 + m)) - (E°(2%a)*x~ (1 + m)*Gamma[(1 + m)/n, -2*b*x"n])/(2~(
(1 + m + 2%n)/n)*n*x(-(b*x"n))~((1 + m)/n)) - (x~(1 + m)*Gamma[(1 + m)/n, 2%
b*xx"n])/(27((1 + m + 2%n)/n)*E~(2*a)*n*(b*x™n)~((1 + m)/n))

Rule 2250

Int[(F_)~((a_.) + (b_.)*((c_.) + (d_.)*(x_))"(n_))*((e_.) + (£_.)*(x_)) " (m_
.), x_Symbol] :> Simp[(-F~a)*((e + f*x)~(m + 1)/(f*n*((-b)*(c + d*x) n*xLogl
FI)"((m + 1)/n)))*Gammal[(m + 1)/n, (-b)*(c + d*x) “n*Logl[Fl], x] /; FreeQ[{F
, a, b, c,d, e, f, m, n}, x] && EqQ[d*e - c*f, 0]

Rule 5469

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

Rule 5471

Int[((a_.) + Cosh[(c_.) + (d_)*(x_ )" (@ )]*(Mm_.))"(p)*((e_.)*(x_))"(m_.),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)"m, (a + b*Cosh[c + d*x"n])"p, x], x
1 /; FreeQ[{a, b, ¢, d, e, m, n}, x] & IGtQ[p, O]

Rubi steps
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mo1
/mm cosh? (a + bz") dzx = / (% + §mm cosh (2a + 2b33”)> dx
gltm 1

= m + 3 /xm cosh (2a + 2bz™) dx
— 2(:]1-" - ) + Z /e—2a—2bw ™ dx + Z /e2a+2bw ™ dx

m
gt 2_Wezax1+m(—bm“)_l+7m I (42, —2bz™) 2‘#6_2%1””(
~ 2(1+m) n

Mathematica [A]
time = 0.18, size = 116, normalized size = 0.91

14+m

2 (—2m 4 27 e (14 m) (—be®)” W D(H2, ~2b0n) + 27 e 2 (14 m) (ba") T+ D(H2,227))
B 4(1+m)n

Antiderivative was successfully verified.

[In] Integrate[x"m*Cosh[a + b*x"n]~2,x]

[Out] -1/4*x(x~(1 + m)*(-2*%n + (E"(2*%a)*(1 + m)*Gamma[(1 + m)/n, -2*b*x"n])/(2°((1
+ m)/n)*(-(b*xx™n))~((1 + m)/n)) + ((1 + m)*Gamma[(1 + m)/n, 2*b*x"n])/(27(

(1 + m)/n)*E~(2*a)*(b*x"n)~((1 + m)/n))))/((1 + m)*n)

Maple [F]

time = 1.11, size = 0, normalized size = 0.00

/xm (cosh® (a + bz™)) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"m*cosh(a+b*x™n)~2,x)
[Out] int(x"m*cosh(a+b*x"n)"2,x)

Maxima [A]
time = 0.10, size = 101, normalized size = 0.79
:L.m+le(—2a)1'1(mT—i—1’ ) bx") xm+16(2a)1'\(m7+1’ -9 b.’En) mtl

- m+1 m+1 +
4 (2bzm) " n 4 (=2bzm)™ n 2(m+1)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x"m*cosh(a+b*x"n)~2,x, algorithm="maxima")
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[Out] -1/4*x"(m + 1)*e~(-2*a)*gamma((m + 1)/n, 2*b*xx~n)/((2*b*x"n)~((m + 1)/n)*n)
- 1/4xx~(m + 1)*e~(2*a)*gamma((m + 1)/n, -2*b*x"n)/((-2*b*x"n)~((m + 1)/n)

*n) + 1/2«x"(m + 1)/(m + 1)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(x"m*cosh(a+b*x"n)~2,x, algorithm="fricas")
[Out] integral(x"m*cosh(b*x™n + a)~2, x)

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

/ z™ cosh® (a + bx™) dzx

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(x**m*cosh(a+b*x**n)**2,x)
[Out] Integral(x**m*cosh(a + b*x**n)**2, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x“m*cosh(a+b*x"n)~2,x, algorithm="giac")
[Out] integrate(x"m*cosh(b*x"n + a)~2, x)

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

/ 2™ cosh(a + bz")* d

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"m*cosh(a + b*x"n)"2,x)

[Out] int(x"m*cosh(a + b*x"n)~2, x)
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3.49 [ z™ cosh® (a + bz") dx

Optimal. Leaf size=200

3_1+Tme3“a:1+m(—bx")_l+7m I (™, —3bz™) 3eax1+m(—ba:”)_1+7m D (42, —bgm) 36_“x1+’"(bx")_1+7m NG

&n &n &n

[Out] -1/8%exp(3*a)*x~ (1+m)*GAMMA ((1+m)/n,-3*%b*x"n)/ (37 ((1+m)/n))/n/((-b*x"n)~((1
+m) /n) ) -3/8*exp (a) *x~ (1+m) *GAMMA ((1+m) /n,-b*x"n) /n/ ((-b*x"n) ~((1+m) /n) )-3/8

*x~ (1+m) *GAMMA ((1+m) /n,b*x"n) /exp(a) /n/ ((b*x"n) ~ ((1+m) /n) ) -1/8%x~ (1+m) *GAMM
A((1+m) /n,3*b*x"n) /(37 ((1+m) /n) ) /exp(3*a) /n/ ((b*x"n) " ((1+m) /n))

Rubi [A]
time = 0.14, antiderivative size = 200, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.214,

steps used = 8, number of rules used = 3, integrand size = 14
Rules used = {5471, 5469, 2250}

edag—m gl (_pgn) = Gamma (™, —3ba") etz (—bgm) " Gamma(™H, —ba") 3e~ag™H (bg) Gamma(™, ba") eBa3= B e (pgm) = Gamma(™, 3bz")

8n 8n 8n 8n

Antiderivative was successfully verified.
[In] Int[x"m*Cosh[a + b*x"n]~3,x]

[Out] -1/8*(E~(3*a)*x~(1 + m)*Gamma[(1 + m)/n, -3*b*x"n])/(37((1 + m)/n)*n*(-(b*x
“n))~((1 + m)/n)) - (3*E~a*x~(1 + m)*Gamma[(1 + m)/n, -(b*x"n)])/(8*n*(-(b*
x"n))~((1 + m)/n)) - (3*x~(1 + m)*Gamma[(1 + m)/n, b*x"n])/(8*E~a*n*(b*x"n)

“((1 +m)/n)) - (x(1 + m)*Gamma[(1 + m)/n, 3*b*x"n])/(8*3~((1 + m)/n)*E~(3
*a)*n* (bxx™n) ~((1 + m)/n))

Rule 2250

Int[(F_)"((a_.) + (b_.)*((c_.) + (d_)*(x_))"(m_))*((e_.) + (f_.)*(x_)) " (m_
.), x_Symbol] :> Simp[(-F~a)*((e + f*x)~(m + 1)/(f*n*((-b)*(c + d*x) n*xLogl
F1)"((m + 1)/n)))*Gamma[(m + 1)/n, (-b)*(c + d*x) n*Log[Fl], x] /; FreeQ[{F
, a, b, c, d, e, f, m, n}, x] && EqQ[d*e - cxf, 0]

Rule 5469

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

Rule 5471

Int[((a_.) + Cosh[(c_.) + (d_)*(x_ )" (@ )]1*x(M_.))"(p)*((e_.)*(x_))"(m_.),
x_Symbol] :> Int[ExpandTrigReduce[(e*x)”m, (a + b*Cosh[c + d*x"n])"p, x], x
1 /; FreeQ[{a, b, c, d, e, m, n}, x] && IGtQ[p, O]
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Rubi steps

/zm cosh® (a + bz™) dx = (sz cosh (a + bz™) + ixm cosh (3a + 3bx”)> dx

—

/xm cosh (3a + 3bz™) dz + Z /xm cosh (a + bz") dx

'3 1 n n n
/6—3a—3b9: ™ dl‘+§/€3a+3bz ™ dx+g/e—a—bm ™ dx_l_g/ea,+bz ™

3~ Mg Hm(<ba") W D (M, —3ba") et m(—be") T (M, —

0| = x| =

&n &n

Mathematica [A]
time = 2.66, size = 182, normalized size = 0.91

31 e Saghim () (ef(ba) T (HER, —3bam) 4 35 et (bam) F T (R, —bon) + (—bam) F (375 ML (M2, bor) 4+ D(2, 3007) ) )
8n

Antiderivative was successfully verified.

[In] Integrate[x"m*Cosh[a + b*x"n]~3,x]

[Out] -1/8*(x"(1 + m)*(E~(6*a)*(b*x™n)~((1 + m)/n)*Gamma[(1 + m)/n, -3*b*x"n] + 3
“((1 + m + n)/n)*E~(4*%a)*x(b*x"n) " ((1 + m)/n)*Gamma[(1 + m)/n, -(b*x"n)] + (
-(b*x"n))"((1 + m)/n)*(37((1 + m + n)/n)*E~(2*a)*Gamma[(1 + m)/n, b*x"n] +
Gamma[(1 + m)/n, 3*b*x"n])))/(37((1 + m)/n)*E~(3*a)*n*(-(b~2*x~(2*n)))~((1

+ m)/n))

Maple [F]
time = 1.37, size = 0, normalized size = 0.00

/xm (cosh® (a +bz™)) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"m*cosh(a+b*x"n)~3,x)
[Out] int(x"m*cosh(a+b*x"n) 3,x)

Maxima [A]
time = 0.16, size = 173, normalized size = 0.86

mtle(=3 a)F(mT-i-l’ 3 bx") 3 Im-t—le(—a)l-\(m;-l’ bm") 3 Z‘m+16aF(mT+1, —bx”) rmtleB a)]_'\(mT-H7 -3 bac")

m+1 m+1

8 (?;b:v")mTArl n 8 (bz™) » n 8 (=bz") » n 8 (-3 bar:”)mTArl n

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

[Out] -1/8*x~(m + 1)*e~(-3*a)*gamma((m + 1)/n, 3*b*x"n)/((3*b*x™n)~((m + 1)/n)*n)
- 3/8*xx"(m + 1)*e~(-a)*gamma((m + 1)/n, b*x"n)/((b*x"n)"((m + 1)/n)*n) - 3
/8%x”"(m + 1)*e"a*gamma((m + 1)/n, -b*x"n)/((-b*x"n)~((m + 1)/n)*n) - 1/8*x~

(m + 1)*e~(3*a)*gamma((m + 1)/n, -3*b*x~n)/((-3*b*x"n)~((m + 1)/n)*n)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(x"m*cosh(a+b*x"n)~3,x, algorithm="fricas")
[Out] integral(x"m*cosh(b*x™n + a)~3, x)

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

/ z™ cosh® (a + bz") dz

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(x**m*cosh(a+b*x**n)**3,x)

[Out] Integral(x**m*cosh(a + b*x*xn)**3, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x“m*cosh(a+b*x"n)~3,x, algorithm="giac")
[Out] integrate(x"m*cosh(b*x"n + a)~3, x)

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

/ ™ cosh(a + bz™)® dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"m*cosh(a + b*x"n)~3,x)

[Out] int(x"m*cosh(a + b*x"n)~3, x)
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3.50 [z=1""cosh (a + bz") dx

Optimal. Leaf size=45

7" cosh (a + bz™) n bChi(bz") sinh(a) 4 b cosh(a)Shi(bz™)
n n n

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

Rubi [A]
time = 0.07, antiderivative size = 45, normalized size of antiderivative = 1.00, number of

number of rules _ 379
integrand size ’

steps used = 5, number of rules used = 5, integrand size = 16,
Rules used = {5429, 3378, 3384, 3379, 3382}

bsinh(a)Chi(bz™) + bcosh(a)Shi(bz") ~ z7" cosh (a + bz")
n n n

Antiderivative was successfully verified.
[In] Int[x~(-1 - n)*Cosh[a + b*x"n],x]

[Out] -(Cosh[a + b*x"n]/(n*x"n)) + (b*CoshIntegral[b*x"n]*Sinh[a])/n + (b*Coshl[al
*SinhIntegral [b*x"n])/n

Rule 3378

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

Rule 3379

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

Rule 3382

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

Rule 3384

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

Rule 5429

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

Rubi steps

Subst (f °°s}1§+’bx) dz, , w”)

n

/x_l_" cosh (a + bz") dz =

bSubst ( S —Sinh(z"’bw) dz, x, m”)
n n
z~" cosh (a + bz™) N (bcosh(a))Subst (f % dz, z, l’") N (bsinh(a))Sub

n n
z~" cosh (a + bz") 4 bChi(bz™) sinh(a) n b cosh(a)Shi(bz™)
n n n

" cosh (a + bz™
)4

Mathematica [A]
time = 0.04, size = 46, normalized size = 1.02

27"(— cosh (a + bz™) + bx™Chi(bx™) sinh(a) + bx™ cosh(a)Shi(bz™))
n

Antiderivative was successfully verified.

[In] Integrate[x~(-1 - n)*Cosh[a + b*x"n],x]

[Out] (-Cosh[a + b*x"n] + b*x"n*CoshIntegral[b*x"n]*Sinh[a] + b*x"n*Cosh[a]*SinhI
ntegral [bxx~n])/(n*x"n)

Maple [A]
time = 1.44, size = 74, normalized size = 1.64

method | result size

: —a—ba"y—n  be~%explntegral(1,bz" a+ba”y—n  pe® explntegral(l,—baz™
risch _e LA e” % explntegral(1,b2™) e z—™ _ be“explntegral(l,—bz™) 74
2n 2n 2n 2n

Verification of antiderivative is not currently implemented for this CAS.
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[In] int(x~(-1-n)*cosh(a+b*x"n),x,method=_RETURNVERBOSE)
[Out] -1/2/n*exp(-a-b*x~n)/(x"n)+1/2/nxbxexp(-a)*Ei(1,b*x"n)-1/2*exp(atb*x"n)/(x~
n)/n-1/2/n*b*xexp(a)*Ei(1,-b*x"n)
Maxima [A]
time = 0.32, size = 34, normalized size = 0.76
be"9I'(—=1,bz")  be®T'(—1, —bz")
—~ +
2n 2n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1-n)*cosh(a+b*x"n),x, algorithm="maxima")
[Out] -1/2%b*e~(-a)*gamma(-1, b*x"n)/n + 1/2xbxe~axgamma(-1, -b*x"n)/n

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 140 vs.
2(45) = 90.
time = 0.40, size = 140, normalized size = 3.11

((beosh (a) + bsinh () cosh (nlog (x)) + (beosh (a) + bsinh (a)) sinh (nlog (x)))Ei(b cosh (n log («)) + bsinh (n log («))) — ((beosh (a) — bsinh (@)) cosh (nlog (x)) + (bcosh () — bsinh (a)) sinh (n1og (z)))Ei(—bcosh (n1og (z)) — bsinh (nlog ())) — 2 cosh (bcosh (n log («) + bsinh (nlog («)) + a)
2(ncosh (n10g (x)) + nsinh (n10g (7))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1-n)*cosh(at+b*x"n),x, algorithm="fricas")

[Out] 1/2*(((b*cosh(a) + bxsinh(a))*cosh(n*log(x)) + (b*cosh(a) + b*sinh(a))*sinh
(n*log(x)))*Ei(b*cosh(n*log(x)) + b*sinh(n*log(x))) - ((b*cosh(a) - b*sinh(
a))*cosh(n*log(x)) + (b*cosh(a) - bx*sinh(a))*sinh(n*log(x)))*Ei(-b*cosh(n*l
og(x)) - bxsinh(n*log(x))) - 2*cosh(b*cosh(n*log(x)) + b*sinh(n*log(x)) + a
))/(n*cosh(n*log(x)) + n*sinh(n*log(x)))

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

/z_”_l cosh (a + bz") dz

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(-1-n)*cosh(a+b*x**n),x)
[Out] Integral(x**(-n - 1)*cosh(a + b*x**n), x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.



[In] integrate(x~(-1-n)*cosh(a+b*x"n),x, algorithm="giac")
[Out] integrate(x~(-n - 1)*cosh(b*x"n + a), x)
Mupad [F]

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

/ cosh(a + bz™) i

:L-n—i—l

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b*x"n)/x"(n + 1),x)

[Out] int(cosh(a + b*x™n)/x"(n + 1), x)

214
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3.51 [ 717" cosh® (a + bz™) dx
Optimal. Leaf size=67

™" z ™cosh (2(a + bz™)) N bChi(2bz") sinh(2a) 4 b cosh(2a)Shi(2bz™)
2n 2n n n

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

Rubi [A]

time = 0.09, antiderivative size = 67, normalized size of antiderivative = 1.00, number of

number of rules _ 0.333,
integrand size

steps used = 7, number of rules used = 6, integrand size = 18,
Rules used = {5471, 5429, 3378, 3384, 3379, 3382}

bsinh(2a)Chi(2bz™) + bcosh(2a)Shi(2bz™) 7" cosh (2(a +bz")) 7"
n n 2n 2n
Antiderivative was successfully verified.
[In] Int[x~(-1 - n)*Cosh[a + b*x"n]~2,x]

[Out] -1/2%1/(n*x"n) - Cosh[2*(a + b*x"n)]/(2*n*x"n) + (b*CoshIntegral [2*b*x~n]*S
inh[2%a])/n + (b*Cosh[2*a]*SinhIntegral [2*b*x"n])/n

Rule 3378

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

Rule 3379

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

Rule 3382

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

Rule 3384

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

Rule 5429

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

Rule 5471

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

Rubi steps

—1-n 1
/x_l_" cosh? (a+bz"™) dz = / (a: + =z " cosh (2a + 2bxn)> dx

2 2
_ T + E /x_l_” cosh (2a + 2bz™) dx
- 2n 2
g N Subst (f W dw,x,x")
- 2n 2n
sinh(2a+2bx) n

" ™" cosh (2(& + bxn)) bSubst <f -z da:, r,T >
== -

2n 2n n

& & cosh (2(a + ba™)) (bcosh(2a))Subst (f M da:,x,a:") (i
=—"- + + -

2n 2n n
__z " z"cosh(2(a+bz")) 4 bChi(2bz™) sinh(2a) + b cosh(2a)Shi(2bx™)
- 2n 2n n n

Mathematica [A]
time = 0.10, size = 54, normalized size = 0.81

z7"(— cosh? (a + bz™) + bz"Chi(2bz™) sinh(2a) + bz™ cosh(2a)Shi(2bz™))
n

Antiderivative was successfully verified.

[In] Integrate[x~(-1 - n)*Cosh[a + b*x"n]~2,x]
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[Out] (-Cosh[a + b*x"n]~2 + b*x"n*CoshIntegral [2xb*x~n]*Sinh[2*a] + b*x n*Cosh[2*
al*SinhIntegral [2*b*x"n])/(n*x"n)

Maple [A]
time = 3.00, size = 90, normalized size = 1.34

method | result size
. =" e—20—2b2" y—n be~2¢ expIntegral(1,2bz™) z—ne2a+2ba” be2? explntegral(1,—2bz™)
risch 2n 4an + 2n 4an 2n 90

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(-1-n)*cosh(a+b*x"n)~2,x,method=_RETURNVERBOSE)

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

Maxima [A]
time = 0.34, size = 47, normalized size = 0.70
be(-29)T(=1,2bz™)  beOT(-1,—2bz") 1
+ —
2n 2n 2nx™

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1-n)*cosh(a+b*x"n)~2,x, algorithm="maxima")

[Out] -1/2%b*e~(-2%a)*gamma(-1, 2%b*x™n)/n + 1/2%bxe~(2*a)*gamma(-1, -2%b*x"n)/n
- 1/2/(n*x"n)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 182 vs.

2(64) = 128.
time = 0.38, size = 182, normalized size = 2.72

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/2*(((b*cosh(2*a) + bxsinh(2%a))*cosh(n*log(x)) + (b*cosh(2*a) + b*sinh(2x
a))*sinh(n*log(x)))*Ei(2*b*cosh(n*log(x)) + 2*bxsinh(n*log(x))) - ((bxcosh(

2*a) - bxsinh(2*a))*cosh(n*log(x)) + (b*cosh(2*a) - bxsinh(2*a))*sinh(n*log
(x)))*Ei (-2xb*cosh(n*log(x)) - 2*b*sinh(n*log(x))) - cosh(b*cosh(n*log(x))

+ bxsinh(n*log(x)) + a)~2 - sinh(b*cosh(n*log(x)) + b*sinh(n*log(x)) + a)~2

- 1)/ (n*cosh(n*log(x)) + n*sinh(n*log(x)))

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

/ 7" ! cosh® (a + bz™) dz
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(-1-n)*cosh(a+b*x**n)**2,x)

[Out] Integral(x**(-n - 1)*cosh(a + b*x**n)**2, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1-n)*cosh(a+b*x"n)~2,x, algorithm="giac")
[Out] integrate(x~(-n - 1)*cosh(b*x™n + a)~2, x)

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

/ cosh(a + bz™)* s

wn+1

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b*x"n)"2/x"(n + 1),x)
[Out] int(cosh(a + b*x"n)"2/x"(n + 1), x)
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3.52 [xz717"cosh® (a + bz™) dx

Optimal. Leaf size=113

3z " cosh (a+bz") z "cosh(3(a+ bz")) 3bChi(bz™)sinh(a) 3bChi(3bz™)sinh(3a) 3bcosh(a)Shi(
- + + +
4n 4dn 4n 4n 4n

[Out] -3/4*cosh(a+b*x"n)/n/(x"n)-1/4*cosh(3*a+3*xbxx"n)/n/(x"n)+3/4*bxcosh(a)*Shi (
b*x~n) /n+3/4*xb*cosh(3*a) *Shi (3*b*x"n) /n+3/4*b*Chi (b*x"n) *sinh(a) /n+3/4*xb*Ch
i(3*b*x"n)*sinh(3*a)/n

Rubi [A]
time = 0.16, antiderivative size = 113, normalized size of antiderivative = 1.00, number of

number of rules _ 0.333,

steps used = 12, number of rules used = 6, integrand size = 18, = -
integrand size

Rules used = {5471, 5429, 3378, 3384, 3379, 3382}

3bsinh(a)Chi(bz™) n 3bsinh(3a)Chi(3bz™) n 3b cosh(a)Shi(bz™) n 3bcosh(3a)Shi(3bz") 3z "cosh(a+b2") 7" cosh (3(a+bz"))
4n 4n 4n 4n 4n 4n

Antiderivative was successfully verified.
[In] Int[x~(-1 - n)*Cosh[a + b*x"n]"3,x]

[Out] (-3*Cosh[a + b*x"n])/(4*n*x"n) - Cosh[3*(a + b*x"n)]/(4*n*x"n) + (3*bxCoshl
ntegral [bxx"n]*Sinh[a])/(4*n) + (3*b*CoshIntegral [3*b*x"n]*Sinh[3*a])/(4*n)

+ (3%b*Cosh[a]*SinhIntegral [b*x"n])/(4*n) + (3*b*Cosh[3*a]*SinhIntegral [3*
b*x™n])/ (4*n)

Rule 3378

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

Rule 3379

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

Rule 3382

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

Rule 3384
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Int[sinl(e_.) + (f_.)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Dist[Cos[(d*
e - cxf)/d], Int[Sin[cx(£f/d) + f*x]/(c + d*x), x], x] + Dist[Sin[(d*e - cx*f
)/d], Int[Cos[c*(f/d) + f*x]/(c + d*x), x], x] /; FreeQ[{c, d, e, f}, x] &&
NeQ[d*e - cxf, 0]

Rule 5429

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

Rule 5471
Int[((a_.) + Cosh[(c_.) + (d_.)*(x_ )" (@ )]1*(_.))"(p_)*((e_.)*(x_))"(m_.),

x_Symbol] :> Int[ExpandTrigReduce[(e*x)"m, (a + b*Cosh[c + d*x~n])"p, x], x
1 /; FreeQ[{a, b, c, d, e, m, n}, x] && IGtQ[p, O]

Rubi steps

/z_l_” cosh® (a + bz™) dz = / (290_1_” cosh (a + bz") + }lx_l_" cosh (3a + 3bx”)) dz

1
=1 /x_l_" cosh (3a + 3bz™) dz + Z /x_l_" cosh (a + bz") dx
Subst (f C°Sh(1++3bz) dz, , x") 3Subst (f w dz, x, x")
= +
4n 4n
sinh(a+bx)
3z " cosh (a + bz™) x ™cosh (3(a + bz™)) (3b)Subst (f s 4T,
—_ - +
4n 4n 4n
sinh(bx)
3z " cosh (a + bz™) z ™ cosh (3(a + bz™)) (3bcosh(a))Subst <f Tz
- - +
4n 4dn 4n
3z " cosh (a +bz™) x ™cosh(3(a+ bz™)) 3bChi(bz™)sinh(a) 3bCh
=— - + +
4n 4n 4n

Mathematica [A]
time = 0.12, size = 97, normalized size = 0.86

z~"(—3 cosh (a + bz™) — cosh (3(a + bz™)) + 3bz™Chi(bz") sinh(a) + 3bz™Chi(3bz™) sinh(3a) + 3bz" cosh(a)Shi(bz™) + 3bz™ cosh(3a)Shi(3bz™))
4n

Antiderivative was successfully verified.
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[In] Integrate[x~(-1 - n)*Cosh[a + b*x"n]~3,x]

[Out] (-3*Cosh[a + b*x"n] - Cosh[3*(a + b*x"n)] + 3*b*x"n*CoshIntegral [b*x n]*Sin
h[a] + 3#b*x"n*CoshIntegral [3*b*x~n]*Sinh[3*a] + 3*b*x"n*Cosh[a]*SinhIntegr
al[b*x"n] + 3*bxx"n*Cosh[3*al*SinhIntegral [3*b*x"n])/(4*n*x"n)

Maple [A]
time = 3.55, size = 152, normalized size = 1.35

method | result

risch _e73az3ba"yn + 3be”3% explntegral(1,3bz™) _ 3e—a—bz"gp—n + 3be”® explntegral(1,bz™)  3e?+be"g—n  3bee
8n 8n 8n 8n 8n

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(-1-n)*cosh(a+b*x"n)~3,x,method=_ RETURNVERBOSE)

[Out] -1/8/n*exp(-3*a-3*b*x~n)/(x"n)+3/8/n*b*exp(-3*a)*Ei(1,3*b*x"n)-3/8/n*exp(-a
-b*x"n) /(x"n)+3/8/n*b*exp(-a) *Ei (1,b*x"n)-3/8*exp(a+tb*x"n)/(x"n) /n-3/8/n*b*
exp(a)*Ei(1,-b*x"n)-1/8/(x"n) *exp (3*a+3*b*x"n) /n-3/8/n*b*exp(3*a) *Ei (1,-3*b

*X"n)

Maxima [A]

time = 0.35, size = 70, normalized size = 0.62

3be(39(—1,3bz") 3be"UT(—1,b2™) 3be’T'(—1,—bz") 3beBIT(—1,—-3bz")
— — + +
8n 8n 8n 8n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1-n)*cosh(a+b*x"n)~3,x, algorithm="maxima")
[Out] -3/8*b*e”(-3*a)*gamma(-1, 3*b*x"n)/n - 3/8*bxe~(-a)*gamma(-1, b*x"n)/n + 3/
8*bxe~a*gamma (-1, -b*x"n)/n + 3/8%bxe”(3*a)*gamma(-1, -3*b*x"n)/n

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 320 vs.
2(102) = 204.
time = 0.37, size = 320, normalized size = 2.83

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/8%(2*cosh(b*cosh(n*log(x)) + b*sinh(n*log(x)) + a)~3 + 6*cosh(b*cosh(n*l
og(x)) + bxsinh(n*log(x)) + a)*sinh(b*cosh(n*log(x)) + b*sinh(n*log(x)) + a
)2 - 3*((b*cosh(3*a) + b*sinh(3*a))*cosh(n*log(x)) + (b*cosh(3*a) + b*sinh
(3*a) ) *sinh(n*log(x)))*Ei(3*bxcosh(n*log(x)) + 3*b*sinh(n*log(x))) - 3*((bx*
cosh(a) + b*sinh(a))*cosh(n*log(x)) + (b*cosh(a) + b*sinh(a))*sinh(n*log(x)
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))*Ei(b*cosh(n*log(x)) + bxsinh(n*log(x))) + 3*((b*cosh(a) - b*sinh(a))*cos
h(n*log(x)) + (bxcosh(a) - b*sinh(a))*sinh(n*log(x)))*Ei(-b*cosh(n*log(x))
- b*sinh(n*log(x))) + 3*((b*cosh(3*a) - b*sinh(3*a))*cosh(n*xlog(x)) + (b*co
sh(3*a) - b*sinh(3*a))*sinh(n*log(x)))*Ei(-3*b*cosh(n*log(x)) - 3*bxsinh(n*
log(x))) + 6*cosh(b*cosh(n*log(x)) + b*sinh(n*log(x)) + a))/(n*cosh(n*log(x
)) + n*sinh(n*log(x)))

Sympy [F(-2)]
time = 0.00, size = 0, normalized size = 0.00

Exception raised: SystemError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(-1-n)*cosh(a+b*x**n)**3,x)
[Out] Exception raised: SystemError >> excessive stack use: stack is 3005 deep
Giac [F]

time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1-n)*cosh(a+b*x"n)~3,x, algorithm="giac")
[Out] integrate(x~(-n - 1)*cosh(b*x™n + a)~3, x)
Mupad [F]

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

/ cosh(a + bz)? i

mn—i—l

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b*x"n)~3/x"(n + 1),x)

[Out] int(cosh(a + b*x"n)~3/x"(n + 1), x)
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3.53 [ 72 cosh (a + ba") dx

Optimal. Leaf size=71

e‘“ﬁErf(ﬁx"/2) e“ﬁErﬁ(x/l:x”/z)
_|_
2vb n 2vb n

[Out] 1/2*erf(x~(1/2*n)*b~(1/2))*Pi~(1/2)/exp(a)/n/b~(1/2)+1/2xexp(a)*erfi(x~(1/2
*n)*b~(1/2))*Pi~(1/2) /n/b~(1/2)

Rubi [A]
time = 0.03, antiderivative size = 71, normalized size of antiderivative = 1.00, number of

number of rules __
' integrand size 0.222,

steps used = 4, number of rules used = 4, integrand size = 18
Rules used = {5465, 5407, 2235, 2236}

VT e B (Vham?) e Brfi (Vb 2?)
+
2vb'n 2vb'n

Antiderivative was successfully verified.
[In] Int[x~(-1 + n/2)*Cosh[a + b*x"n],x]

[Out] (Sqrt[Pil=*Erf[Sqrt[bl*x~(n/2)])/(2*Sqrt[b]*E~a*n) + (E~a*Sqrt[Pi]*Erfi[Sqrt
[bl*x~(n/2)]1)/(2%Sqrt [b]*n)

Rule 2235

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

F, a, b, ¢, d}, x] && PosQ[b]

Rule 2236

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

Rule 5407

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

Rule 5465

Int[((a_.) + Cosh[(c_.) + (d_.)*(x_)"(m_)]*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/(m + 1), Subst[Int[(a + b*Cosh[c + d*x~Simplify[n/(m + 1)]]1)7p
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, x], x, x"(m + 1)], x] /; FreeQ[{a, b, c, d, m, n}, x] && IntegerQ[p] && N
eQ[m, -1] &% IGtQ[Simplify[n/(m + 1)], 0] && !IntegerQ[n]

Rubi steps

) 9Subst ( [ cosh (a + ba?) da, z, 2"/
/x_1+2cosh(a+bxn)dx= ubst( cos (a;— 7?) do,z,2"?)

Subst (f e~ . x, x"/z) Subst (f et ., m"/z)
= +

e‘aﬁerf(\/%znﬂ) e“ﬁerﬁ(\/g x"/251
N 2vb'n - 2vb'n

Mathematica [A]
time = 0.53, size = 60, normalized size = 0.85

a3 (Erf(\/g x"/2> (cosh(a) — sinh(a)) + Erﬁ(\/gz"ﬁ) (cosh(a) + sinh(a)))
2vb'n

Antiderivative was successfully verified.

[In] Integrate[x~(-1 + n/2)*Cosh[a + b*x"n],x]
[Out] (Sqrt[Pi]=*(Erf[Sqrt[b]l*x~(n/2)]*(Cosh[a] - Sinh[a]) + Erfi[Sqrt[b]l*x~(n/2)]
*(Cosh[al + Sinh[a])))/(2xSqrt[b]*n)

Maple [A]
time = 0.48, size = 54, normalized size = 0.76

method | result
sk e*“\/F erf(x% \/F) e“\/F erf(\/ —b w%)
TS 2n\/F + 2ny/ —b
\/7? \/E erf(z%\/g> m \/_‘ erﬁ(z%\/g> \/?(ib)%erf(z%\/l?) A\
\/5 \/7? 2\/17 + 2\/3 cosh(a) 7,\/5 \/’/'T - 3 4—
meijerg - - -
2v/1b n 2V1b n

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(-1+1/2*n)*cosh(a+b*x"n),x,method=_RETURNVERBOSE)
[Out] 1/2/n*exp(-a)*Pi~(1/2)/b~(1/2)*erf(x~(1/2*n)*b~(1/2))+1/2/n*exp(a)*Pi~(1/2)
/(-b)~(1/2) *erf ((-b)~(1/2)*x~(1/2*n))
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Maxima [A]
time = 0.32, size = 69, normalized size = 0.97

ﬁaﬁ"(erf (\/ba:—") — l)e(_“) ﬁ:ﬁ"(erf (\/W) — 1)6“
2vVbz"™ n * 2V —bz" n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1+1/2%n)*cosh(a+b*x"n),x, algorithm="maxima")

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

Fricas [A]

time = 0.36, size = 98, normalized size = 1.38

/T V=0 (cosh (a) + sinh (a)) erf (\/jz cosh (1 (n — 2)log (z)) + V/=b'wsinh (L (n - 2) log (z))) — /7 Vb (cosh (a) — sinh (a)) erf (ﬁzcosh (3 (n—2)log (z)) + Vb & sinh (3(n—2)log (z)))
2bn

Verification of antiderivative is not currently implemented for this CAS.

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

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

- 2)*log(x))))/(b*n)

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

/wg_l cosh (a + bz") dz

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**(-1+1/2+*n)*cosh(a+b*x**n) ,x)

[Out] Integral(x**(n/2 - 1)*cosh(a + bxx**n), x)

Giac [A]
time = 0.41, size = 52, normalized size = 0.73
ﬁerf(—\/g V" >e<_a> \/7?erf<—\/ —b Vz" )ea
+
b Vb

2n

Verification of antiderivative is not currently implemented for this CAS.

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

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

/xg_l cosh(a +bz") dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(n/2 - 1)*cosh(a + b*x"n),x)
[Out] int(x~(n/2 - 1)*cosh(a + b*x"n), x)
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3.54 [ 2% cosh ((a + bx)?) dx

Optimal. Leaf size=113

V7 Erf(a + bx) +a2\/7?Erf(a +bx) /m Erfi(a + bx) +a2\/FErﬁ(a +bx) asinh ((a +bz)?) N (a + bx)
8b3 43 8b3 43 b3

[Out] -a*sinh((b*x+a)~2)/b"3+1/2%(b*x+a)*sinh((b*x+a) ~2)/b"3+1/8*erf (b*xx+a)*Pi~ (1
/2) /b"3+1/4xa~2xerf (b*xx+a)*Pi~(1/2) /b~3-1/8*%erfi (b*x+a)*Pi~(1/2) /b~3+1/4*xa~
2%erfi(b*xx+a)*Pi~(1/2)/b"3

Rubi [A]

time = 0.07, antiderivative size = 113, normalized size of antiderivative = 1.00, number of

steps used = 12, number of rules used = 9, integrand size = 12, Iﬁ%ﬂ%ﬁ;ﬁg 1;111Zlgs = 0.750,

Rules used = {5473, 6874, 5407, 2235, 2236, 5429, 2717, 5433, 5406}

V7 a®Erf(a +bx) /7 a’Erfi(a+bx) /7 Erf(a+br) /7 Erfi(a+br) asinh((a+br)?) (a+ bz)sinh((a + bz)?)
4b3 + 4b3 8b3 - 8b B b3 + 263

Antiderivative was successfully verified.

[In] Int[x"2*Cosh[(a + b*x)~2],x]

[Out] (Sqrt[Pi]*Erf[a + b*x])/(8%b~3) + (a~2*Sqrt[Pil*Erf[a + b*x])/(4*xb~3) - (Sq
rt[Pil*Erfila + bxx])/(8%b~3) + (a~2*Sqrt[Pil*Erfila + b*x])/(4%b~3) - (a*xS
inh[(a + b*x)~2])/b~3 + ((a + bxx)*Sinh[(a + b*x)~2])/(2%b~3)

Rule 2235

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

Rule 2236

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

Rule 2717

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

Rule 5406

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

Rule 5407

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

Rule 5429

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

Rule 5433

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

Rule 5473

Int[((a_.) + Cosh[(c_.) + (d_.)*(u )" (@ )]*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/Coefficient[u, x, 1]°(m + 1), Subst[Int[(x - Coefficient[u, x,
0]) “m*(a + b*Cosh[c + d*x"n])"p, x], x, ul, x] /; FreeQ[{a, b, ¢, d, n, p}
, x] && LinearQ[u, x] && NeQ[u, x] && Integer(Q[m]

Rule 6874
Int[u_, x_Symbol] :> With[{v = ExpandIntegrand[u, x]}, Int[v, x] /; SumQ[v]
]

Rubi steps
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Subst( [(—a + z)? cosh (z?) dz, z,a + bz)

/z2 cosh ((a + bz)?) dzr = =
_ Subst( [ (a® cosh (2?) — 2az cosh (¢?) + 22 cosh (¢?)) dz,x,a + bx)
= 7
Subst( [ z? cosh (#?) dz,z,a + bz)  (2a)Subst( [ z cosh (z?) dz,z,a + bx)
- b3 o b3 '+
_ (a+bx)sinh ((a+bz)?) Subst([sinh(2?) dz,z,a+bxr) aSubst( [ cosh(
B 23 23
_a®Vmefla+br) o’y erfila+br) asinh((a+bz)?) N (a + bx) sinh ((
B 4b3 43 b 2b3
_ Vreflat+bz) a’vrerf(a+br) /7 erfi(a+ bx) N a®y/m erfi(a + bx)
N 8b3 4b3 8b3 4b3
Mathematica [A]
time = 0.09, size = 62, normalized size = 0.55
(1 + 2a?) /7 Erf(a + bx) + (—1 + 2a?) /7 Erfi(a + bx) — 4(a — bx) sinh ((a + bx)?)
8b3
Antiderivative was successfully verified.
[In] Integrate[x~2#Cosh[(a + b#*x)~2],x]
[Out] ((1 + 2%xa~2)*Sqrt[Pil*Erfl[a + b*x] + (-1 + 2*xa~2)*Sqrt[Pi]*Erfila + b*x] -
4x(a - b*x)*Sinh[(a + b*x)~2])/(8%b~3)
Maple [C] Result contains complex when optimal does not.
time = 0.80, size = 136, normalized size = 1.20
method | result
. z e—(ba+a)? ae—(bz+a)? a? erf(bx+a) /T erf(bz+a)/T0 z e(bz+a)? aelbzta)? ia24/ T erf(ibz+ia)
risch T 163 VT + 86 VT M \/—41)3

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/4/b"2*x*exp(-(b*x+a) ~2)+1/4*a/b~3*exp(-(b*x+a) ~2)+1/4*a"2*erf (b*x+a)*Pi~
(1/2) /v~3+1/8*erf (bxx+a) *Pi~ (1/2) /b~3+1/4/b~2*x*exp ((b*x+a) “2)-1/4*a/b~3*ex
p((bxx+a)~2)-1/4%xI*a~2/b"3*Pi~ (1/2) *erf (I*bxx+I*a)+1/8%I/b~3*xPi~(1/2) *erf (I

*b*xx+I*a)
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Maxima [B] Leaf count of result is larger than twice the leaf count of optimal. 818 vs.
2(95) = 190.
time = 0.50, size = 818, normalized size = 7.24

£ o) vz

[wwnéfw‘mgqAvw;opwuéfw,”_ﬂ P, I Lo
| T

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/3*x"3xcosh((b*x + a)~2) - 1/6*((sqrt(pi)*(b~2*x + a*b)*a~3*b~4x*(erf (sqrt(
(b~2*x + ax*b)~2)/b) - 1)/(sqrt((b”2*x + axb)~2)*(-b~2)"(7/2)) - 3*(b~2*x +
a*b) “3xaxb~4xgamma(3/2, (b~2*x + axb)~2/b"2)/(((b~2*x + axb)~2)~(3/2)*(-b~2
)=(7/2)) + 3*%a~2xb~4*e” (-(b"2*x + a*b)~2/b72)/(-b"2)"(7/2) + b~4*gamma(2, (
b~2%x + axb)~2/b~2)/(-b~2)~(7/2))*a/sqrt(-b~2) + (sqrt(pi)*(b~2*x + a*b)*a”
4xb~5%*(erf (sqrt ((b~2*x + a*b)~2)/b) - 1)/(sqrt((b~2*x + axb)~2)*(-b~2)~(9/2
)) - 6%(b~2xx + axb) ~3*%a”2*b~5*gamma(3/2, (b~2*x + a*b)~2/b"2)/(((b"2*x + a
*¥b) ~2) ~(3/2)*(-b~2)~(9/2)) + 4*a~3%b~5xe”~(-(b~2*x + ax*b)~2/b"2)/(-b"2)"(9/2
) - (b”2%x + axb) 5xb~5*xgamma(5/2, (b~2*x + a*b)~2/b"2)/(((b~2*x + axb)~2)~
(6/2)*%(-b~2)~(9/2)) + 4xaxb~5xgamma(2, (b~2*x + axb)~2/b~2)/(-b~2)~(9/2))*Db
/sqrt(-b~2) - ax(sqrt(pi)*(b~2*x + a*b)*a~3*(erf(sqrt(-(b~2*x + a*b)~2/b~2)
) = 1)/(b~4x*sqrt(-(b~"2*x + a*b)~2/b"2)) - 3*a~2*e” ((b~2*x + ax*b)~2/b~2)/b"3
+ gamma (2, -(b"2*x + a*b)~2/b"2)/b"3 - 3*(b"2*x + a*b) 3*axgamma(3/2, -(b~
2%x + axb)~2/b"2)/(b~6*%(-(b"2*x + a*b)~2/b"2)7(3/2)))/b + sqrt(pi)*(b~2*x +
a*xb) *a~4x* (erf (sqrt(-(b~2*x + ax*b)~2/b~2)) - 1)/(b~5*sqrt(-(b~2*x + a*b)~2/
b~2)) - 4xa~3%e” ((b"2*x + a*b)~2/b"2)/b"4 + 4*a*gamma(2, -(b~2*x + axb)~2/b
~2)/b"4 - 6%(b~2%x + axb) " 3*a~2+gamma(3/2, -(b~2*x + axb)~2/b~2)/(b"7*(-(b"
2xx + axb)~2/b72)7(3/2)) - (b~2*x + axb) “5*gamma(5/2, -(b~2*x + a*b)~2/b"2)
/(079x(-(b~2%x + a*b)~2/b~2)~(5/2)))*Db
Fricas [A]
time = 0.50, size = 164, normalized size = 1.45

<\/7?(2 a® + 1)\/117 erf (7\/1)721)“@) e(t?a*+2abota®) L\ /77 (9 g2 — 1)\/117 erfi (\/ﬁéwra)) e +2abo4a®) _9p2y 1 90+ 2 (b — ab)e(2b2z2+4abz+2a2))e(—b%?—zabz—a?)
8b*

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/8*(sqrt(pi)*(2*a~2 + 1)*sqrt(b~2)*erf(sqrt(b~2)*(bxx + a)/b)*e~(b"2*x"2 +
2%axb*x + a”2) + sqrt(pi)*(2*a~2 - 1)*sqrt(b~2)*erfi(sqrt(b~2)*(b*x + a)/b

Yxe” (b72%x72 + 2*a*b*x + a”2) - 2xb"2xx + 2¥axb + 2% (b"2*x - ax*b)*e” (2xb”~2x*

X"2 + 4dxaxbxx + 2*a~2))*e” (-b"2*x"2 - 2*xaxbxx - a~2)/b"4

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

/ z? cosh (a2 + 2abx + b2m2) dz
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2*cosh((b*x+a)**2),x)
[Out] Integral(x**2kcosh(a**2 + 2xaxb*x + bx*2kx**2), Xx)
Giac [C] Result contains complex when optimal does not.

time = 0.41, size = 137, normalized size = 1.21

VT a-Deri(ib(@e+2)) _ 2(b(a+2)—2a)e P H2?) ST 0200) er(<b(o+2)) N 2 (bt 8)—2a)e( <" ~2ebe=a?)
b 5 _ ) 2
8 b? 8 b2

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/8*(I*sqrt(pi)*(2*a~2 - 1)xerf(Ixbx(x + a/b))/b - 2*(bx(x + a/b) - 2*a)*e

“(b72%x72 + 2*axbxx + a~2)/b)/b"2 - 1/8x(sqrt(pi)*(2*a~2 + 1)*erf(-b*(x + a
/b)) /b + 2x(bx(x + a/b) - 2%a)*e”(-b~2*x"2 - 2xa*b*x - a~2)/b)/b"2

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

/m2 cosh((a + bac)2) dx

Verification of antiderivative is not currently implemented for this CAS.

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



232

3.55 [z cosh ((a+ bx)?) dz

Optimal. Leaf size=54

_ay/m Erf(a+bz) ay/7 Erfi(a + bz) N sinh ((a + bz)?)
4b? 4b? 2b?

[Out] 1/2*sinh((b*x+a)~2)/b~2-1/4*axerf (b*xx+a)*Pi~(1/2)/b~2-1/4*a*erfi (b*x+a)*Pi~
(1/2)/v"2

Rubi [A]
time = 0.04, antiderivative size = 54, normalized size of antiderivative = 1.00, number of

number of rules _ 0.700,
integrand size

steps used = 8, number of rules used = 7, integrand size = 10,
Rules used = {5473, 6874, 5407, 2235, 2236, 5429, 2717}

_ V7 aErf(a+bx) /7 aErfi(a + bx) N sinh ((a + bz)?)
42 42 2b?

Antiderivative was successfully verified.
[In] Int[x*Cosh[(a + bx*x)~2],x]

[Out] -1/4*(a*Sqrt[Pil*Erf[a + b*x])/b~2 - (a*Sqrt[Pi]*Erfila + b*x])/(4*b"2) + S
inh[(a + b*x)~2]/(2%b"2)

Rule 2235

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

Rule 2236

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

Rule 2717

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

Rule 5407

Int[Cosh[(c_.) + (d_.)*(x_)"(n_)], x_Symbol] :> Dist[1/2, Int[E~(c + d*x"n)
, x]J, x] + Dist[1/2, Int[E~(-c - d*x"n), x], x] /; FreeQ[{c, d}, x] && IGtQ
[n, 1]
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Rule 5429

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

Rule 5473

Int[((a_.) + Cosh[(c_.) + (d_.)*(u_ )" (@ )]*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/Coefficient[u, x, 1]°(m + 1), Subst[Int[(x - Coefficient[u, x,
0]) “m*(a + b*Cosh[c + d*x"n])"p, x], x, ul, x] /; FreeQ[{a, b, ¢, d, n, p}
, x] && LinearQ[u, x] && NeQ[u, x] && Integer(Q[m]

Rule 6874

Int[u_, x_Symbol] :> With[{v = ExpandIntegrand[u, x]}, Int[v, x] /; SumQ[v]
]

Rubi steps
Subst( [ (— h (2) dz,z,a+ b
/zcosh((a+b:c)2) dr = ubst(/ ( a—l—x)cobsz (z%) dz, 3,0 + bz)
_ Subst( (—acosh (¢) + z cosh (¢?)) dz,z,a + bx)
= %
Subst( [ z cosh (z?) dz,z,a +bzx)  aSubst( [ cosh (2?) dz,z,a + bzx)
- b2 o b2
_ Subst( cosh(z) dz, z, (a + bx)?) aSubst (f e~ dr,z,a+ bm) aSubst (f
- 252 B 262 B
_aymerf(a+bz) ay/rerfi(a + bx) N sinh ((a + bz)?)
- 4b? 4p? 2b?

Mathematica [A]
time = 0.02, size = 39, normalized size = 0.72

—av/7 (Erf(a + bz) + Erfi(a + bz)) + 2sinh ((a + bz)?)
4p?

Antiderivative was successfully verified.

[In] Integrate[x*Cosh[(a + b*x)~2],x]
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[Out] (-(a*Sqrt[Pi]l*(Erf[a + bxx] + Erfi[a + b*x])) + 2xSinh[(a + b*x)~2])/(4*b~2
)

Maple [C] Result contains complex when optimal does not.
time = 0.77, size = 66, normalized size = 1.22

method | result size
isch o—(bz+a)? aerf(bz+a)/ T obz+a)? ia\/ T erf(ibz+ia)
T1SC. — 102 - 102 + 452 + 452 66

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/4/b"2*exp(-(b*x+a)~2)-1/4*axerf (b*x+a)*Pi~(1/2)/b"2+1/4/b"2*xexp ((b*x+a)~
2)+1/4*xI*a/b~2%Pi~ (1/2) *erf (I*b*x+I*a)

Maxima [B] Leaf count of result is larger than twice the leaf count of optimal. 650 vs.

2(44) = 88.

time = 0.46, size = 650, normalized size = 12.04

i s

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/2*x"2xcosh((b*x + a)~2) - 1/4*((sqrt(pi)*(b~2*x + a*b)*a~2*b~3* (erf (sqrt(
(b™2*%x + a*b)~2)/b) - 1)/(sqrt((b~2*x + axb)~2)*(-b~2)7(5/2)) - (b™2*x + ax
b) “3*b~3*gamma (3/2, (b"2*x + a*b)~2/b"2)/(((b~2*x + axb)~2)~(3/2)*(-b"2)~(5
/2)) + 2xaxb~3xe”(-(b"2*x + a*b)~2/b~2)/(-b"2)~(5/2))*a/sqrt(-b~2) + (sqrt(
pi)*(b~2%x + axb)*a~3xb~4*(erf(sqrt((b~2*x + axb)~2)/b) - 1)/(sqrt((b"2*x +
a*b) "2)*(-b~2)~(7/2)) - 3*x(b"2*x + a*b) “3*a*b~4xgamma(3/2, (b~2*x + axb)~2
/b72)/(((b™2*x + axb)~2)~(3/2)*(-b"2)"(7/2)) + 3*a~2*b~4xe” (-(b~2*x + axb)~
2/b72)/(-b~2)~(7/2) + b~4xgamma(2, (b~2*x + a*b)~2/b"2)/(-b~2)~(7/2))*b/sqr
t(-b~2) + ax(sqrt(pi)*(b~2*x + a*b)*a~2*(erf(sqrt(-(b~2*x + ax*b)~2/b"2)) -
1)/ (b~3*sqrt (-(b~2*x + a*b)~2/b"2)) - 2*axe~((b~2*x + axb)~2/b~2)/b~2 - (b~
2*x + a*b) “3*gamma(3/2, -(b~2*x + ax*b)~2/b~2)/(b"5x(-(b"2*x + a*b)~2/b"2) " (
3/2)))/b - sqrt(pi)*(b~2*x + axb)*a~3x(erf(sqrt(-(b"2*x + axb)~2/b~2)) - 1)
/ (b™4xsqrt (- (b~2*x + axb)~2/b"2)) + 3*xa~2*e” ((b~2*x + a*b)~2/b"2)/b"3 - gam
ma(2, -(b~2*x + axb)~2/b"2)/b~3 + 3*(b~2*x + axb) “3*kakgamma(3/2, -(b~2*x +
a*b) "2/b72) / (b~6% (- (b~2%x + a*b)~2/b~2)~(3/2)))*b

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 134 vs.
2(44) = 88.
time = 0.44, size = 134, normalized size = 2.48
<\/7?ll\/ﬁ erf (\/b_z‘lsbz+a)> e(bzz2+2aba:+a2) + \/7?(1\/()7‘ erfi (\/ﬁ;b:ﬁ—a)) E(b2zz+2abz+az) _be(2b212+4abz+2a2) +b>e(—b2z2—2abz—a2)
40
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Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/4%(sqrt(pi)*a*sqrt(b~2)*erf(sqrt(b~2)*(b*x + a)/b)*e” (b"2*x"2 + 2*a*xb*x
+ a”2) + sqrt(pi)*a*xsqrt(b~2)*erfi(sqrt(b~2)*(b*x + a)/b)*e” (b"2*xx"2 + 2*ax
bxx + a”2) - bxe”(2¥xb72%x"2 + 4kaxb*x + 2*%a”2) + b)*e”(-b72%x72 - 2¥axbkx -

a~2)/b”3
Sympy [F]
time = 0.00, size = 0, normalized size = 0.00

/ x cosh (a2 + 2abz + b2x2) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*cosh((b*x+a)**2),x)
[Out] Integral(x*cosh(ax*2 + 2xa*b*x + b¥*2*x**2), Xx)
Giac [C] Result contains complex when optimal does not.

time = 0.42, size = 99, normalized size = 1.83

i\/7?aerf(ib(w+%)) e(b2zz+2abz+“2) \/7?aerf(—b(z+%)) e(’b212’2“bz"‘2)
_ b — b + b — b
4b 4b

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/4%(-I*sqrt(pi)*axerf(I*bx(x + a/b))/b - e~ (b"2xx"2 + 2*xaxbxx + a~2)/b)/b
+ 1/4*x(sqrt(pi)*a*xerf(-bx(x + a/b))/b - e~ (-b"2%x"2 - 2*axb*x - a~2)/b)/b

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

/zcosh((a +b2)?) do

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*cosh((a + b*x)~2),x)
[Out] int(x*cosh((a + b*x)~2), x)
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3.56 [ cosh ((a + bx)?) dzx

Optimal. Leaf size=37

V7 Erf(a +bx) /7 Erfi(a + bx)
m b

[Out] 1/4xerf (bxx+a)*Pi~(1/2)/b+1/4xerfi(bxx+a)*Pi~(1/2)/b

Rubi [A]
time = 0.01, antiderivative size = 37, normalized size of antiderivative = 1.00, number of

number of rules _ 50
integrand size ’

steps used = 4, number of rules used = 4, integrand size = 8,
Rules used = {5419, 5407, 2235, 2236}

V7 Erf(a +bz) /7 Erfi(a + bx)
4b + 4b

Antiderivative was successfully verified.

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

[Out] (Sqrt[Pi]=*Erf[a + bx*x])/(4%b) + (Sqrt[Pi]*Erfila + b*x])/(4*b)
Rule 2235

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

Rule 2236

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

Rule 5407

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

Rule 5419

Int[((a_.) + Cosh[(c_.) + (d_.)*(u_ )" (@ )]*(b_.))"(p_.), x_Symbol] :> Dist[
1/Coefficient[u, x, 1], Subst[Int[(a + b*Cosh[c + d*x"n])~p, x], x, ul, x]
/; FreeQ[{a, b, c, d, n}, x] && IntegerQ[p] && LinearQ[u, x] && NeQ[u, x]

Rubi steps
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Subst ([ cosh (z?) dz, z,a + bx)

/cosh ((a+bz)?) dz = 2
Subst (f e dz,z,a+ bz) Subst <f e dz,z,a + bx)
- 2 * 2
vV erf(a +bx) /7 erfi(a + bx)
w7 b

Mathematica [A]
time = 0.01, size = 25, normalized size = 0.68

V1 (Erf(a + bz) + Erfi(a + bz))
4b

Antiderivative was successfully verified.

[In] Integrate[Cosh[(a + b*x)~2],x]
[Out] (Sqrt[Pil*(Erf[a + b*x] + Erfila + bxx]))/(4xb)

Maple [C] Result contains complex when optimal does not.
time = 0.78, size = 36, normalized size = 0.97

method | result size
erf(bz+a) \/7? 1\/7? erf (ibz+ia) 36
4b - 4b

risch

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh((b*x+a)~2),x,method=_ RETURNVERBOSE)
[Out] 1/4xerf (bxx+a)*Pi~(1/2)/b-1/4%IxPi~(1/2) /bxerf (Ixb*x+I*a)

Maxima [B] Leaf count of result is larger than twice the leaf count of optimal. 478 vs.
2(29) = 58.
time = 0.42, size = 478, normalized size = 12.92

[@arar) ) .
HER)) o
[z va : 2 [@avay) _

: o[ TTE) ) o) oy o 2
. - - U b+ cosh (b +a)?)

pe - v vy v ()

WWMHMmﬂ]wﬁ%}[ﬁmfwmeHhwﬂ%fkﬂlﬁ}{ﬁwi

(B +ab)* (-en?

I

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh((b*x+a)~2),x, algorithm="maxima")
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[Out] -1/2%((sqrt(pi)*(b~2*x + a*b)*a*b~2*(erf(sqrt((b~2*x + axb)~2)/b) - 1)/(sqr
t((b™2*x + axb)~2)*(-b~2)~(3/2)) + b"2*e~(-(b~2*x + axb)~2/b~2)/(-b"2)~(3/2
))*a/sqrt(-b"2) + (sqrt(pi)*(b~2*x + a*b)*a~2xb~3*(erf (sqrt((b~2*x + axb)~2
)/b) - 1)/(sqrt((b”"2*x + a*b)~2)*(-b"2)"(5/2)) - (b"2*x + a*b) ~3*b~3*gamma (
3/2, (b™2xx + axb)~2/b~2)/(((b~2*x + axb)~2)~(3/2)*(-b~2)~(5/2)) + 2*axb~3x*
e~ (-(b"2xx + a*b)~2/b"2)/(-b"2)"(5/2))*b/sqrt(-b~2) - a*(sqrt(pi)*(b~2*x +
axb) *ax (erf (sqrt (-(b~2*x + a*b)~2/b"2)) - 1)/(b~2*sqrt(-(b"2*x + a*b)~2/b"2
)) - e~ ((b™2*x + a*b)~2/b"2)/b) /b + sqrt(pi)*(b"2*x + a*b)*a~2*(erf (sqrt(-(
b~2%x + a*b)~2/b~2)) - 1)/(b~3*sqrt(-(b~2*x + a*b)~2/b"2)) - 2¥a*xe” ((b~2x*x
+ axb)~2/b"2)/b~2 - (b~2%x + axb) “3xgamma(3/2, -(b~2*x + a*b)~2/b~2)/(b”5*(
-(b~"2*%x + a*b)~2/b~2)7(3/2)))*b + x*cosh((b*x + a)~2)

Fricas [A]
time = 0.37, size = 54, normalized size = 1.46

VT Vb2 erf <%) + /T VR erfi (\/bTébx+a)>
4b?

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/4*(sqrt(pi)*sqrt(b~2)*erf(sqrt(b~2)*(b*x + a)/b) + sqrt(pi)*sqrt(b~2)*erf
i(sqrt(b~2)*(bxx + a)/b))/b"2

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

/cosh ((a+ bz)?) dz

Verification of antiderivative is not currently implemented for this CAS.

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

Giac [C] Result contains complex when optimal does not.
time = 0.41, size = 39, normalized size = 1.05

_ivmef(ib(z+3)) v ef(=b(z+3]))
4b 4b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh((b*x+a)~2),x, algorithm="giac")
[Out] -1/4%I*sqrt(pi)*erf(I*b*(x + a/b))/b - 1/4*xsqrt(pi)*erf(-b*x(x + a/b))/b
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Mupad [F]
time = 0.00, size = -1, normalized size = -0.03

/cosh((a +b2)?) do

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh((a + b*x)~2),x)
[Out] int(cosh((a + b*x)~2), x)
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cosh ((a+bz)?) da

X

3.57

Optimal. Leaf size=20

blnt (cosh ((Z;_ bz)?) , x)

[Out] b*CannotIntegrate(cosh((b*x+a)~2)/b/x,x)

Rubi [A]

time = 0.02, antiderivative size = 0, normalized size of antiderivative = 0.00, number of
number of rules _

A =2 = (.000
integrand size ’

steps used = 0, number of rules used = 0, integrand size = 0,
Rules used = {}

/ cosh ((a + bz)?) i

x

Verification is not applicable to the result.
[In] Int[Cosh[(a + b*x)~2]/x,x]
[Out] Defer[Subst] [Defer[Int] [Cosh[x"2]/(-a + x), x], x, a + b*x]

Rubi steps

9 2

T —a—+x

Mathematica [A]
time = 1.18, size = 0, normalized size = 0.00

/ cosh ((a + bz)?) i

X

Verification is not applicable to the result.

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

Maple [A]
time = 0.60, size = 0, normalized size = 0.00
h ((b 2
/cos ((;34—(1) ) i

Verification of antiderivative is not currently implemented for this CAS.



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

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

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

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh((b*x+a)~2)/x,x, algorithm="fricas")
[Out] integral(cosh(b™2*x~2 + 2*axb*x + a~2)/x, x)

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

/ cosh (a? + 2abx + b?z?) i

T

Verification of antiderivative is not currently implemented for this CAS.

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

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

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

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

/ cosh((a + bx)z) p

T

x

241
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh((a + b*x)~2)/x,x)
[Out] int(cosh((a + b*x)~2)/x, x)
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cosh ((a+bz)?) da

x2

3.58 |

Optimal. Leaf size=15

2
Int (cosh ((az—l— bx)?) ,:c)
z
[Out] Unintegrable(cosh((b*x+a)~2)/x"2,x)

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

steps used = 0, number of rules used = 0, integrand size = 0, Bumber of rules _ o

integrand size
Rules used = {}

)

/ cosh (((;Z-I— bx)?) i
Verification is not applicable to the result.

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

[Out] bxDefer[Subst] [Defer[Int] [Cosh[x~2]/(-a + x)~2, x], x, a + bx*x]
Rubi steps

, 2
/ cosh ((a + bx)?) dz = bSubst (/ cosh (%) dz,z,a + bx)

x? (—a + x)?

Mathematica [A]
time = 7.43, size = 0, normalized size = 0.00

/ cosh ((a + bz)?) i

xr2

Verification is not applicable to the result.

[In] Integrate[Cosh[(a + b*x)~2]/x72,x]
[Out] Integrate[Cosh[(a + b*x)~2]/x72, x]

Maple [A]
time = 0.60, size = 0, normalized size = 0.00
h ((b ?
/cos (( :g—l—a) ) i
x

Verification of antiderivative is not currently implemented for this CAS.



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

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

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

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integral(cosh(b™2*x~2 + 2*axb*x + a~2)/x"2, x)
Sympy [A]
time = 0.00, size = 0, normalized size = 0.00

2 2,.2
/cosh(a +ngw+bx)dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh((b*x+a)**2)/x**2,x)
[Out] Integral(cosh(ax*2 + 2xaxb*x + bx*2kx**2)/x**2, X)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

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

Mupad [A]
time = 0.00, size = -1, normalized size = -0.07

/ cosh((a + bx)z) i

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

[In] int(cosh((a + b*x)~2)/x"2,x)
[Out] int(cosh((a + b*x)~2)/x"2, x)
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3.59 [z*cosh (a+bvec+dz ) dx

Optimal. Leaf size=346
240 cosh (a +bVec+dx ) 24ccosh (a +bVec+dx > 2¢? cosh (a +bVe+dx ) 120(c + dz) cosh <a -
— _|_ — —

bod3 bid3 b2d3 bid3

[Out] -240*cosh(a+b*x(d*x+c)~(1/2))/b"6/d~3+24*c*cosh(a+b*(d*x+c)~(1/2))/b~4/d"3-2
xc~2xcosh (a+b* (d*x+c) ~(1/2)) /b~2/d~3-120% (d*x+c) *cosh (a+b* (d*x+c) ~(1/2)) /b~
4/d"3+12*xc* (d*x+c) *cosh (a+b* (d*x+c) ~(1/2)) /b~2/d"3-10* (d*x+c) ~2*cosh (a+b* (d

*x+c) " (1/2))/b"2/d"3+40* (d*x+c) ~ (3/2) *sinh (a+b* (d*x+c) ~(1/2)) /b~3/d"3-4*c*(
d*x+c) ~(3/2) *sinh(a+b*x (d*x+c)~(1/2)) /b/d"3+2x (d*x+c) ~(5/2) *sinh (a+b* (d*x+c)
~(1/2))/b/d"3+240*sinh (a+b* (d*x+c) ~(1/2) ) *(d*x+c)~(1/2) /b~5/d~3-24*c*sinh(a

+b* (d*x+c) ~(1/2) ) *(d*x+c) ~(1/2) /b~3/d"3+2*xc"2*sinh (a+b* (d*x+c) ~(1/2) ) * (d*x+
c)~(1/2)/v/4"3

Rubi [A]
time = 0.30, antiderivative size = 346, normalized size of antiderivative = 1.00, number of

number of rules _ 0.222,

steps used = 16, number of rules used = 4, integrand size = 18, integrand size

Rules used = {5473, 5395, 3377, 2718}

0coh (o bVETT) | 2H0VETEE s o+ WVETEE) | 100+ di)con (4 V) | Heconh (a4 bWETE) | (e desin (a4 VT | eV i (o + WET) | cmh (0 bVETE) | e o (-4 VT | 12l ) con o+ VAT | 2 VETE i (o4 VETEE) | 2 b )i s WVETAE) el o) inh o+ VETE)
3 - ’ v v v - - @ -

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

[Out] (-240%*Cosh[a + b*Sqrt[c + d*x]])/(b"6%d"3) + (24*c*Cosh[a + bxSqrt[c + d*x]
1)/(b~4%d"3) - (2%c~2*Cosh[a + bxSqrt[c + d*x]])/(b"2*d"3) - (120*(c + d*x)
*Cosh[a + b*Sqrt[c + d*x]])/(b"4*d"3) + (12xcx(c + d*x)*Cosh[a + b*Sqrt[c +
d*x]]1)/(b"2%d"3) - (10*(c + d*x)~2xCosh[a + b*Sqrt[c + d*x]])/(b~2%d"3) +
(240*Sqrt[c + d*x]*Sinh[a + bxSqrt[c + d*x]])/(b"5*%d"3) - (24xcxSqrt[c + d*
x]*Sinh[a + bxSqrt[c + d*x]])/(b~3*%d~3) + (2*%c~2*Sqrt[c + d*x]*Sinh[a + b*S
qrtlc + d*x]]1)/(b*d~3) + (40*(c + d*x)~(3/2)*Sinh[a + b*Sqrt[c + d*x]])/(b~
3*d"3) - (4*cx(c + dxx)~(3/2)*Sinh[a + b*Sqrtlc + d*x]])/(bxd~3) + (2x(c +
d*x)~(5/2)*Sinh[a + bxSqrt[c + d*x]])/(b*d~3)

Rule 2718

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

Rule 3377

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

Rule 5395

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

Rule 5473

Int[((a_.) + Cosh[(c_.) + (d_.)*(u )" (@ )]*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/Coefficient[u, x, 1] (m + 1), Subst[Int[(x - Coefficient[u, x,
0]) "m*(a + b*Cosh[c + d*x"n])"p, x], x, ul, x] /; FreeQ[{a, b, ¢, d, n, p}
, x] && LinearQ[u, x] &% NeQ[u, x] && IntegerQ[m]

Rubi steps

ST bst( | (— 2 cosh b d d
/x2cosh<a+b C+d{E>d.’L‘:SU S(f( C+$) COs (Cb-l- \/-’TJ> .’13,117,0+ x)

B
2Subst (f z(c — 22)? cosh(a + bz) dz, z, Ve + dzx )

2Subst ( [ (z cosh(a + bz) — 2cz? cosh(a + bz) + z° cosh(a + b)) dz,:

ds3

B
2Subst <f z° cosh(a + bz) dz,x, Vc + dx ) (4¢)Subst (f z3 cosh(a + |
= d3 -
2c*v/c + dz sinh (a +bVe+dx ) 4c(c+ dz)3/? sinh <a +bVe+dx
N bd? N bd?
2¢? cosh (a +bVe+dz ) 12¢(c + dzx) cosh (a +bVe+dz > 10(,
- E¥e * ¥ T
2¢? cosh (a +bVe+ dx ) 12¢(c + dz) cosh (a +bVe+dx > 10(
- E¥e * ¥ T

24c cosh (a +bvVe+dz ) 2¢? cosh (a +bvVe+dz > 120(c + dz) c

bid3 b2d3

24c cosh (a +bvVe+dz ) 2¢? cosh (a +bvVe+dz ) 120(c + dz) c

bid3 b2d3
240 cosh (a, +bvVe+dx )

24c cosh (a +bVe+dz ) 2¢% cosh (a

- e + bid3

¢
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Mathematica [A]
time = 0.38, size = 104, normalized size = 0.30

—2(120 + 12b2(4c + 5dz) + b*dz(4c + 5dz)) cosh (a +bVe+dz ) +2bve + dz (120 + b*d2x? + 4b%(2c + 5dz)) sinh (a +bVe+dz )
bsd3

Antiderivative was successfully verified.

[In] Integrate[x~2*Cosh[a + b*Sqrtl[c + d*x]],x]

[Out] (-2%(120 + 12*%b~2x(4*c + 5*d*x) + b~4*xd*x*(4xc + 5*d*x))*Cosh[a + b*Sqrtl[c
+ dxx]] + 2xbxSqrt[c + d*x]*(120 + b"4*d"2%x"2 + 4xb~2%(2%c + 5*d*x))*Sinh[

a + b*Sqrtlc + d*x]1]1)/(b~6xd"3)

Maple [B] Leaf count of result is larger than twice the leaf count of optimal. 830 vs.

2(310) = 620.
time = 1.66, size = 831, normalized size = 2.40 Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*cosh(a+b*(d*x+c)~(1/2)),x,method=_RETURNVERBOSE)

[Out] 2/d"3/b"2x(5/b"4*a~4* ((a+b*(d*x+c)~(1/2))*sinh (a+b* (d*x+c) ~(1/2))-cosh(a+b*
(d*x+c)~(1/2)))-1/b"4*a~5xsinh (a+b* (d*x+c) ~(1/2))-10/b"4*a~3* ((a+b* (d*x+c)~
(1/2))"2*sinh(a+b* (d*x+c) ~(1/2))-2*x (a+b* (d*x+c) ~(1/2)) *cosh(a+b* (d*xx+c) ~(1/
2))+2xsinh (a+b* (d*x+c) ~(1/2)))+10/b"4*a~2x ((a+b* (d*x+c) ~(1/2) ) "3*sinh (a+b*(
d*x+c)~(1/2))-3*(a+bx(d*x+c) ~(1/2)) ~2*cosh(a+b* (d*x+c) ~(1/2) ) +6* (a+b* (d*x+c
)~ (1/2))*sinh(a+b* (d*x+c) ~(1/2))-6*cosh(a+b* (d*x+c) ~(1/2)))-6/b~2*a~2xc*x((a
+b* (d*x+c) " (1/2) ) *sinh (a+b* (d*x+c) ~(1/2) ) -cosh(a+b* (d*x+c) ~(1/2)))+2/b"2*a"
3*c*sinh (a+b*x (d*x+c) ~(1/2))-5/b"4*a* ((a+b* (d*x+c) ~(1/2)) “4*sinh (a+b* (d*x+c)
~(1/2))-4* (a+bx(d*x+c) "~ (1/2)) "3*cosh(a+b*x (d*x+c) ~(1/2))+12* (a+b* (d*x+c) ~(1/
2)) ~2xsinh (a+b* (d*x+c) ~(1/2))-24* (a+b* (d*x+c) ~(1/2) ) *cosh (a+b* (d*x+c) ~(1/2)
)+24xsinh (a+b* (d*x+c) ~(1/2)))+6/b"2xa*c* ((a+b* (d*x+c) ~(1/2)) “2*sinh (a+b* (d*
x+c) "~ (1/2))-2* (a+b* (d*x+c) ~(1/2) ) *cosh (a+b* (d*x+c) ~(1/2) ) +2*sinh (a+b* (d*x+c
)~ (1/2)))+1/v" 4% ((a+b* (d*x+c) ~(1/2) ) “5*sinh (a+b* (d*x+c) ~(1/2) ) -5 (a+b* (d*x+
c)~(1/2)) 4xcosh(a+b* (d*x+c) ~(1/2) ) +20* (a+b* (d*x+c) ~(1/2) ) “3*sinh (a+b* (d*x+
c)~(1/2))-60* (a+b* (d*x+c) ~(1/2)) "2*cosh(a+b* (d*x+c) ~(1/2) ) +120* (a+b* (d*x+c)
~(1/2)) *sinh(a+b* (d*x+c) ~(1/2))-120*cosh(a+b* (d*x+c) ~(1/2)))-2/b"2*c* ((a+b*
(d*x+c)~(1/2)) ~3*sinh(a+b* (d*x+c) ~(1/2) ) -3* (a+b* (d*x+c) ~(1/2) ) "2*cosh(a+b*(
dxx+c) ~(1/2))+6x (a+b*x (d*x+c) ~(1/2) ) *sinh (a+b* (d*x+c) ~(1/2)) -6*cosh(a+b* (d*xx
+c)~(1/2)))+c” 2+ ((a+bx (d*x+c)~(1/2)) *sinh (a+b*x (d*x+c) ~(1/2)) -cosh(a+b* (d*x+
c)~(1/2)))-c"2*xaxsinh (a+b* (d*xx+c) ~(1/2)))

Maxima [A]
time = 0.27, size = 486, normalized size = 1.40

T == " VBTG

mew( = e T ATt TRt s T one o T

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(x~2*cosh(a+b*(d*x+c)~(1/2)),x, algorithm="maxima")

[Out] 1/6*%(2%d~3*x"3*cosh(sqrt(d*x + c)*b + a) + (c"3*e”(sqrt(d*x + c)*b + a)/b +
c"3%e~(-sqrt(d*x + c)*b - a)/b - 3*%((d*x + c)*b"2xe"a - 2xsqrt(d*x + c)*bx*
e"a + 2%e"a)*c”2*e” (sqrt(d*x + c)*b)/b"3 - 3x((d*x + c)*b~2 + 2*sqrt(d*x +
c)xb + 2)*c”2*e” (-sqrt(d*x + c)*b - a)/b”3 + 3*x((d*x + c)"2xb~4*e"a - 4x(d*
X + ¢c)7(3/2)*b"3%e"a + 12%(d*x + c)*b"2%e"a - 24xsqrt(d*x + c)*bxe"a + 24%*e
“a)*cxe~(sqrt(d*x + c)*b)/b~5 + 3*x((d*x + c)"2%b~4 + 4x(d*x + c)~(3/2)*b~3
+ 12%(d*x + c)*b”2 + 24*sqrt(d*x + c)*b + 24)*c*e”(-sqrt(d*x + c)*b - a)/b~
5 - ((d*x + c)"3%b"6xe"a - 6*%(d*x + c)~(5/2)*b~5*xe"a + 30*(d*x + c) " 2*b"4xe
“a - 120*%(d*x + c)~(3/2)*b"3%e"a + 360*(d*x + c)*b"2*e"a - 720*sqrt(d*x + c
)*xbxe~a + 720xe~a)*e” (sqrt(d*x + c)*b)/b~7 - ((d*x + c)~3*b"6 + 6%(d*x + c)
~(5/2)*b"5 + 30*(d*x + c)"2xb~4 + 120x(d*x + c)~(3/2)*b~3 + 360*(d*x + c)*b
“2 + 720*sqrt(d*x + c)*b + 720)*e~(-sqrt(d*x + c)*b - a)/b~7)*b)/d"3

Fricas [A]
time = 0.50, size = 104, normalized size = 0.30

2 x° + 20b°dx + 8b°c + 120 r + ¢ sin r+cb+a)—(5 x° + 48 b“c + c+15 2 + 120) cos. r+cb+a
b d2a? b3d b b)Vd h (Vd b bAd2z? + 48 b2c + 4 (b* b)d h (Vd b
o3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*cosh(a+b*(d*x+c)~(1/2)),x, algorithm="fricas")

[Out] 2*x((b~5*d"2*x~2 + 20%b~3*d*x + 8%b~3xc + 120%b)*sqrt(d*x + c)*sinh(sqrt(d*x
+ c)*b + a) - (5xb"4*xd"2*%x"2 + 48*%b~2*c + 4*(b~4xc + 15x%b~2)*xd*x + 120)*co
sh(sqrt(d*x + c)*b + a))/(b~6%d"3)

Sympy [A]
time = 0.32, size = 269, normalized size = 0.78

forb=0A(b=0vd=0)

ford =0

,,,,,

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2*cosh(a+b* (d*x+c)**(1/2)),x)

[Out] Piecewise((x**3*cosh(a)/3, Eq(b, 0) & (Eq(b, 0) | Eq(d, 0))), (x**3*cosh(a
+ bxsqrt(c))/3, Eq(d, 0)), (2*x**2*sqrt(c + d*x)*sinh(a + b*sqrt(c + d*x))/
(bxd) - 8*c*x*cosh(a + bxsqrt(c + d*x))/(b**2*xd**2) - 10*x**2xcosh(a + b*sq

rt(c + d*x))/(b**2+d) + 16xcxsqrt(c + d*x)*sinh(a + b*sqrt(c + d*x))/(b**3x
d**3) + 40*x*sqrt(c + d*x)*sinh(a + b*sqrt(c + d*x))/(b**3xd*x2) - 96*c*cos

h(a + b*sqrt(c + d*x))/(b*x4xd*x3) - 120*x*cosh(a + bxsqrt(c + d*x))/(b**4x*
dx*2) + 240*sqrt(c + d*x)*sinh(a + b*sqrt(c + d+*x))/(b*x5%d*x3) - 240%*cosh(

a + bxsqrt(c + d*x))/(bx*6*d**3), True))

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 915 vs. 2(310) =
620.
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time = 0.42, size = 915, normalized size = 2.64

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*cosh(a+b*(d*x+c)~(1/2)),x, algorithm="giac")

[Out] (((sqrt(d*x + c)*b + a)*b"4*c™2 - a*b"4xc”2 - 2x(sqrt(d*x + c)*b + a)~3xb~2
*C + 6x(sqrt(d*x + c)*b + a)~2*%a*b"2*%c - 6*%(sqrt(d*x + c)*b + a)*a~2*b~2*c
+ 2%a"3%b"2%c - b~4*c”2 + (sqrt(d*x + c)*b + a)~5 - Bkx(sqrt(d*x + c)*b + a)
“4%a + 10*(sqrt(d*x + c)*b + a)~3*a"2 - 10*(sqrt(d*x + c)*b + a)~2*a~3 + 5%
(sqrt(d*x + c)*b + a)*a™4 - a”5 + 6*(sqrt(d*x + c)*b + a)~2*b~2xc - 12x(sqr
t(d*x + c)*b + a)*a*b"2xc + 6*%a"2xb~2%c - 5x(sqrt(d*x + c)*b + a)~4 + 20%(s
qrt(d*x + c)*b + a)~3%a - 30*(sqrt(d*x + c)*b + a)~2*%a"2 + 20x(sqrt(d*x + c
)*¥b + a)*a”~3 - 5%xa”4 - 12%(sqrt(d*x + c)*b + a)*b"2%c + 12xaxb~2*c + 20%(sq
rt(d*x + c)*b + a)~3 - 60*(sqrt(d*x + c)*b + a) 2%a + 60*(sqrt(d*x + c)*b +
a)*a”™2 - 20*%a”~3 + 12xb~2%c - 60*(sqrt(d*x + c)*b + a)~2 + 120*(sqrt(d*x +
c)*xb + a)*a - 60%a”2 + 120*sqrt(d*x + c)*b - 120)*e~(sqrt(d*x + c)*b + a)/(
b~5%d"2) - ((sqrt(d*x + c)*b + a)*b~4*c™2 - a*b”4*c”2 - 2*(sqrt(d*x + c)*b
+ a)”~3*b"2%c + 6%(sqrt(d*x + c)*b + a) 2%a*xb”~2*kc - 6*(sqrt(d*x + c)*b + a)*
a~2%b”2xc + 2¥a”~3xb"2%c + b~4*c”2 + (sqrt(d*x + c)*b + a)~5 - 5x(sqrt(d*x +
c)*xb + a)~4*a + 10*%(sqrt(d*x + c)*b + a)~3*a”2 - 10x(sqrt(d*x + c)*b + a)~
2%a~3 + b*(sqrt(d*x + c)*b + a)*a™4 - a~b - 6x(sqrt(d*x + c)*b + a)~2xb~2*c
+ 12%(sqrt(d*x + c)*b + a)*axb™2xc - 6*%a~2xb~2*c + 5x(sqrt(d*x + c)*b + a)
~4 - 20*(sqrt(d*x + c)*b + a)~3*a + 30*%(sqrt(d*x + c)*b + a)~2*a"2 - 20*(sq
rt(d*x + c)*b + a)*a~3 + 5*a~4 - 12x(sqrt(d*x + c)*b + a)*b~2%c + 12%a*xb~2x
c + 20*(sqrt(d*x + c)*b + a)~3 - 60*(sqrt(d*x + c)*b + a)~2xa + 60*(sqrt(d*
X + c)*b + a)*xa”2 - 20%a”3 - 12%b"2xc + 60*(sqrt(d*x + c)*b + a)~2 - 120%(s
qrt(d*x + c)*b + a)*a + 60*%a"2 + 120*sqrt(d*x + c)*b + 120)*e~(-sqrt(d*x +
c)*b - a)/(b"5xd~2))/(b*d)

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

/x2cosh<a+bM) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~2*cosh(a + bx(c + d*x)~(1/2)),x)
[Out] int(x~2%cosh(a + bx(c + d*x)~(1/2)), x)
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3.60 [  cosh (a—l—b\/c+dac ) dx

Optimal. Leaf size=167
12 cosh (a—l—b\/c-l-d:v ) 2ccosh (a,—|-b\/c+d3: ) 6(c + dz) cosh <a+b\/c+dx ) 12v/c + dz sinl
- + - +

bid? b2d? b2d? ¢

[Out] -12*cosh(a+b*(d*x+c)~(1/2))/b~4/d"2+2*xc*cosh (a+b*x (d*x+c)~(1/2))/b"2/d~2-6*(
d*x+c) *cosh (a+b* (d*x+c) ~(1/2)) /b~2/d"2+2* (d*x+c) ~(3/2) *sinh (a+b* (d*x+c) ~(1/
2))/b/d"2+12*xsinh (a+b* (d*x+c) ~(1/2) ) *(d*x+c) ~(1/2) /b~3/d"2-2*c*sinh (a+b* (d*
x+c)~(1/2)) *(d*x+c)~(1/2) /b/d"2

Rubi [A]
time = 0.13, antiderivative size = 167, normalized size of antiderivative = 1.00, number of

number of rules _ 95
' integrand size ’

steps used = 10, number of rules used = 4, integrand size = 16
Rules used = {5473, 5395, 3377, 2718}

12 cosh <a+b\/c+dz ) 12vc+ dx sinh (a+b\/c+dz ) 6(c + dz) cosh (a+b\/c+dz ) 2ccosh (a+b\/c+dz ) 2(c + dz)*/?sinh <a+bvu+dz ) 2¢Vc+ dx sinh (a+b\/c+dz )
v * 2 - Ra * [ * W - b2

Antiderivative was successfully verified.
[In] Int[x*Cosh[a + b*Sqrt[c + d*x]],x]

[Out] (-12#Cosh[a + b*Sqrt[c + d*x]])/(b~4%d"2) + (2xc*Cosh[a + b*Sqrt[c + d*x]])
/(0~2%d"2) - (6x(c + d*x)*Cosh[a + b*Sqrt[c + d*x]]1)/(b"2xd"2) + (12*Sqrtlc

+ dxx]*Sinh[a + b*Sqrt[c + d*x]])/(b"3*d"2) - (2*cxSqrt[c + d*x]*Sinh[a +
bxSqrt[c + d*x]]1)/(b*d~2) + (2*(c + d*x)~(3/2)*Sinh[a + b*Sqrtlc + d*x]])/(
b*d~2)

Rule 2718

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

Rule 3377

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

Rule 5395

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

Rule 5473
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Int[((a_.) + Cosh[(c_.) + (d_.)*(u )" (@ )]*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/Coefficient[u, x, 11" (m + 1), Subst[Int[(x - Coefficient[u, x,
0]) “m*(a + b*Cosh[c + d*x"n])~p, x], x, ul, x] /; FreeQ[{a, b, c, d, n, p}
, X] && LinearQ[u, x] && NeQ[u, x] && IntegerQ[m]

Rubi steps

Subst( [ (— h b d d
/xcosh<a+bm> dz = ubst(J (e + ) cos (da2+ vz ) de,zic + da)
2Subst (f z(—c+ z?) cosh(a + bz) dz, z, Ve + dz >
2Subst (f (—cz cosh(a + bx) + z® cosh(a + bz)) dz,z, Ve + dz )
2Subst (f z3 cosh(a + bx) dz, z, Ve + dz > (2¢)Subst (f x cosh(a + bx).
= d2 - d2
2¢Vc+ dx sinh (a +bVe+dx ) 2(c + dz)®/? sinh (a +bVe+dx )
- bd? * bd?
2c cosh (a +bvVe+dz ) 6(c + dz) cosh <a +bvVe+dz ) 2cVe+dx
N b2d? N b2d? -
2c cosh (a +bVe+dz ) 6(c + dz) cosh <a +bVec+dx ) 12vc+ dx
N b2d? B b2d? *
12 cosh (a +bVe+dz ) 2c cosh (a +bVe+dz ) 6(c + dz) cosh (

- bid2 + b2d2 B b2

Mathematica [A]
time = 0.14, size = 72, normalized size = 0.43

—2(6 + b*(2c + 3dzx)) cosh (a +bVe+dx ) + 2bVc+ dz (6 + b*dz) sinh (a +bVe+dzx )
b*d?

Antiderivative was successfully verified.

[In] Integrate[x*Coshl[a + b*Sqrt[c + d*x]],x]
[Out] (-2*%(6 + b~2x(2*c + 3*d*x))*Cosh[a + b*Sqrt[c + d*x]] + 2xbxSqrt[c + d*x]*(
6 + b~2%d*x)*Sinh[a + b*Sqrt[c + d*x]])/(b~4%d"2)

Maple [B] Leaf count of result is larger than twice the leaf count of optimal. 302 vs.
2(149) = 298.
time = 1.65, size = 303, normalized size = 1.81
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method result

6a2<<a+b\/ dz +c ) sinh <a+b\/ dr +c >—cosh <a+b\/cm>) 243 sinh («;%W) 6a<<a+b\ﬂ

b2 - b2 -

derivativedivides

6a2 <<a+b\/ dzr +c > sinh <a+b\/ dz +c >—cosh<a+b\/m>> 243 sinh <a+b\/m> 6a<<a+b\/2

b2 b2

default

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*cosh(a+b*(d*x+c)~(1/2)),x,method=_RETURNVERBOSE)

[Out] 2/d"2/b~2x(3/b"2*a~2* ((a+b* (d*x+c) ~(1/2))*sinh (a+b* (d*x+c) ~(1/2))-cosh(a+b*
(d*x+c)~(1/2)))-1/b"2*a~3*sinh (a+b* (d*x+c) ~(1/2))-3/b"2*ax ((a+b* (d*x+c) ~(1/

2)) ~2*sinh(a+b* (d*x+c) ~(1/2))-2* (a+b* (d*x+c) ~(1/2) ) *cosh (a+b* (d*x+c) ~(1/2))
+2*sinh (a+b* (d*x+c) ~(1/2)))+1/b" 2% ((a+b* (d*x+c) ~(1/2) ) “3*sinh (a+b* (d*x+c) ~(
1/2))-3*(a+b* (d*x+c) ~(1/2)) "2*cosh(a+b*x (d*x+c) ~(1/2))+6* (a+b* (d*x+c) ~(1/2))

*sinh (a+b* (d*x+c) " (1/2) ) -6*cosh (a+b* (d*x+c) ~(1/2)) ) -c*x((a+b* (d*x+c) ~(1/2) ) *
sinh(a+b* (d*x+c) ~(1/2))-cosh(a+b* (d*x+c) ~(1/2)))+c*xaxsinh (a+b* (d*x+c) ~(1/2)

))

Maxima [A]
time = 0.28, size = 291, normalized size = 1.74

@y 2 (mrore aVEF Coe e ) VT ((asroppsa VA F 2o V)
o L4 - G

) 2 (VETT) | (o (e rofsten—4 e Hoien 12 s roies 3 caten (L
247 cosh (VA& F Cb+a) - ( e A . - +2

4d?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*cosh(a+b*(d*x+c)~(1/2)),x, algorithm="maxima")

[Out] 1/4*%(2*%d"2*x"2*cosh(sqrt(d*x + c)*b + a) - (c"2*e~(sqrt(d*x + c)*b + a)/b +
c"2xe” (-sqrt(d*x + c)*b - a)/b - 2x((d*x + c)*b"2xe"a - 2*ksqrt(d*x + c)x*bx

e"a + 2xe"a)*cke”(sqrt(d*x + c)*b)/b~3 - 2x((d*x + c)*b~2 + 2*sqrt(d*x + c)

*b + 2)*cxe~(-sqrt(d*x + c)*b - a)/b~3 + ((d*x + c)"2%b~4%e~a - 4*(d*x + c)
~(3/2)*%b"3*e"a + 12x(d*x + c)*b"2%e”a - 24*sqrt(d*x + c)*b*e”a + 24*e”a)*e”
(sqrt(d*x + c)*b)/b~5 + ((d*x + c)"2%b~4 + 4x(d*x + c)~(3/2)*%b"3 + 12*x(d*x

+ c)*b"2 + 24xsqrt(d*x + c)*b + 24)xe~(-sqrt(d*x + c)*b - a)/b~5)*b)/d"2

Fricas [A]
time = 0.40, size = 68, normalized size = 0.41

2 ((b3dw +6b)vdz + ¢ sinh (\/dx Tcb+ a) — (3b%dz + 2b%c + 6) cosh (x/dx Tcb+ a))
bid?

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(x*cosh(a+b*(d*x+c)~(1/2)),x, algorithm="fricas")
[Out] 2*((b~3*d*x + 6%b)*sqrt(d*x + c)*sinh(sqrt(d*x + c)*b + a) - (3*b72*d*x + 2
*b~2%c + 6)*cosh(sqrt(d*x + c)*b + a))/(b~4*d"2)

Sympy [A]
time = 0.17, size = 151, normalized size = 0.90

22 cosh (a) forb=0A(b=0Vd=0)

2
o2 cosh (a+b4/C ) ford=0

2

22v/c+ d sinh (mW ) tecosh (mW ) 6o cosh (wa ) 12/c+ dz sinh <a+bm ) 12cosh <a+bm )
+ —

bd Xz wd re e otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*cosh(a+b*(d*x+c)**(1/2)),x)

[Out] Piecewise((x**2*cosh(a)/2, Eq(b, 0) & (Eq(b, 0) | Eq(d, 0))), (x**2*cosh(a
+ b*sqrt(c))/2, Eq(d, 0)), (2*x*sqrt(c + d*x)*sinh(a + b*sqrt(c + d*x))/(b*

d) - 4xcxcosh(a + b*sqrt(c + d*x))/(b**2xd**2) - 6xx*cosh(a + b*sqrt(c + d*
x))/(bx*2%d) + 12*sqrt(c + d*x)*sinh(a + bxsqrt(c + d*x))/(b**3*xd**2) - 12x
cosh(a + bxsqrt(c + d*x))/(b**4*d*x2), True))

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 300 vs. 2(149) =

298.
time = 0.42, size = 300, normalized size = 1.80

((VETFCrra)veate- (VAT Cvta) 's3 (VAT Cosa) 'a=s (VAT Cosa)otsas-viess (VAT T Svva) o (VAT T Crsaassai-o VAT Cosa)oVET) (VAT Cosa)re-ave (VATT Crva) 4 (VT Crta) a- (VT F € bta)at a3 (VEEF o) 'v0 (VAT Cosa)a-sai-o VAT F Co-a)( VETE2)
o ) ! ) ! ) ) +o( )

bd

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*cosh(a+b*(d*x+c)~(1/2)),x, algorithm="giac")

[Out] -(((sqrt(d*x + c)*b + a)*b~2%c - a*xb™2xc - (sqrt(d*x + c)*b + a)~3 + 3*(sqr
t(d*x + c)*b + a)~2*%a - 3*(sqrt(d*x + c)*b + a)*a™2 + a”3 - b~2%c + 3x*(sqrt
(d*x + c)*b + a)”2 - 6x(sqrt(d*x + c)*b + a)*a + 3*a”2 - 6xsqrt(d*x + c)*b
+ 6)*e"(sqrt(d*x + c)*b + a)/(b"3*d) - ((sqrt(d*x + c)*b + a)*b~2%c - a*b~2
xCc - (sqrt(d*x + c)*b + a)~3 + 3*(sqrt(d*x + c)*b + a)~2xa - 3*(sqrt(d*x +
c)*b + a)*a”2 + a”3 + b™2%c - 3*(sqrt(d*x + c)*b + a)~2 + 6x(sqrt(d*x + c)*
b + a)*a - 3*%a”2 - 6*sqrt(d*x + c)*b - 6)*e~(-sqrt(d*x + c)*b - a)/(b~3*d))
/ (b*d)

Mupad [F]

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

/xcosh(a+b\/m> dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*cosh(a + bx(c + d*x)~(1/2)),x)
[Out] int(x*cosh(a + b*x(c + d*x)~(1/2)), x)
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3.61 | cosh (a +bvc+dx ) dx

Optimal. Leaf size=54

2 cosh <a+b\/c+dac> 2V ¢+ dx sinh <a+b\/c+dx>
—~ +
b2d bd

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

Rubi [A]

time = 0.03, antiderivative size = 54, normalized size of antiderivative = 1.00, number of

number of rules _  9gg
integrand size ’

steps used = 4, number of rules used = 4, integrand size = 14,
Rules used = {5419, 5413, 3377, 2718}

2V ¢+ dx sinh <a+b\/c+dx > 2 cosh (a+b\/c+d:c )
bd B b2d

Antiderivative was successfully verified.
[In] Int[Cosh[a + b*Sqrtlc + d*x]],x]

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

Rule 2718

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

Rule 3377

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

Rule 5413

Int[((a_.) + Cosh[(c_.) + (d_.)*(x_)"(m_)]*(b_.))"(p_.), x_Symbol] :> Modul
e[{k = Denominator[n]}, Dist[k, Subst[Int[x~(k - 1)*(a + b*Cosh[c + d*xx~(kx*
n)1)7p, x1, x, x~(1/k)]1, x1] /; FreeQl[{a, b, c, d}, x] &% FractionQ[n] && I
ntegerQ [p]

Rule 5419

Int[((a_.) + Cosh[(c_.) + (d_.)*(u_)"(m_)]*(b_.))"(p_.), x_Symbol] :> Dist[
1/Coefficient[u, x, 1], Subst[Int[(a + b*Cosh[c + d*x"n])~p, x], x, ul, x]
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/; FreeQ[{a, b, c, d, n}, x] && IntegerQ[p] && LinearQ[u, x] && NeQ[u, x]

Rubi steps

Subst( [ cosh (a +by/z') dz,z,c+ dz)

/COSh(CL—I—bm) dz = 7
2Subst (f z cosh(a + bz) dz, z, m>
d
2v/c+ dz sinh <a - bM) 2Subst <f sinh(a + bz) dz, , m>
bd bd
2 cosh <a+bm> N 2v/c + dz’ sinh <a+bm>
v?d bd

Mathematica [A]
time = 0.05, size = 50, normalized size = 0.93

2<—cosh (a+bm> + bV + dz’ sinh <a+bm>>

b%d

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + bxSqrt[c + d*x]],x]

[Out] (2x(-Cosh[a + b*Sqrt[c + d*x]] + bxSqrt[c + d*x]*Sinh[a + b*Sqrt[c + d*x]])
)/ (b™2%d)

Maple [A]
time = 1.39, size = 63, normalized size = 1.17

method result size
2<a+bm ) sinh <a+b\/ dz + ¢ )-2 cosh (a+b\/ dx +c )—Qasinh (a+b\/ dx +c )

derivativedivides d 63
z(m\/m ) sinh (mM )—2c0sh (am/cm )—2asinh (a+b\/m )

default 7 63

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a+b*(d*x+c)~(1/2)),x,method=_RETURNVERBOSE)
[Out] 2/d/b~2x((at+b*(d*x+c) " (1/2))*sinh(a+b* (d*x+c) ~(1/2))-cosh(a+b*(d*x+c)~(1/2)
)-axsinh (a+b* (d*x+c)~(1/2)))
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Maxima [B] Leaf count of result is larger than twice the leaf count of optimal. 110 vs.
2(48) = 96.
time = 0.26, size = 110, normalized size = 2.04

(dote)p?er—2 VAT + € beat2ea)e(VETED) (da+op2+2 VA + ¢ b2 )~ VFe =)
b(< ) +( ) —2(dm+c)cosh(\/dx+cb+a>

b3 b3

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

[In] integrate(cosh(a+b*(d*x+c)~(1/2)),x, algorithm="maxima")

[Out] -1/2%(bx(((d*x + c)*b~2*e"a - 2*sqrt(d*x + c)*b*e~a + 2*e~a)*e” (sqrt(d*x +
c)*b)/b~3 + ((d*x + c)*b"2 + 2*ksqrt(d*x + c)*b + 2)*e”(-sqrt(d*x + c)*b - a
)/b~3) - 2x(d*x + c)*cosh(sqrt(d*x + c)*b + a))/d

Fricas [A]
time = 0.43, size = 44, normalized size = 0.81
2 <\/dx + ¢ bsinh (\/dx +cb+ a> — cosh (\/dx +cb+ a>)
b%d

Verification of antiderivative is not currently implemented for this CAS.

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

Sympy [A]
time = 0.16, size = 65, normalized size = 1.20
z cosh (a) forb=0A(b=0VvVd=0)
z cosh (a + by/c) ford =0
2v/¢c + dz sinh (a+b\/C +dx ) 2 cosh (a—i—b\/C +dx )
— otherwise

bd 22d
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+b*(d*x+c)**(1/2)),x)

[Out] Piecewise((x*cosh(a), Eq(b, 0) & (Eq(b, 0) | Eq(d, 0))), (x*cosh(a + b*sqrt
(c)), Eq(d, 0)), (2*sqrt(c + d*x)*sinh(a + bxsqrt(c + d*x))/(b*d) - 2*cosh(

a + bxsqrt(c + d*x))/(b**2*d), True))

Giac [A]

time = 0.40, size = 65, normalized size = 1.20

(V@ Fcb—1)eWaera (VI b 1)el-vimtes

b2d b%d
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+bx(d*x+c)~(1/2)),x, algorithm="giac")
[Out] (sqrt(d*x + c)*b - 1)*e”(sqrt(d*x + c)*b + a)/(b"2*d) - (sqrt(d*x + c)*b +
1)*e~(-sqrt(d*x + c)*b - a)/(b”~2%d)

Mupad [B]
time = 0.96, size = 43, normalized size = 0.80

2 (cosh<a+bm) — bsinh<a+b\/c+dx‘) \/c+dx‘)
a b2d

Verification of antiderivative is not currently implemented for this CAS.

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

(1/2)))/(b~2xd)
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cosh <a—|—b Ve+dz )

T

3.62 | dx

Optimal. Leaf size=124
cosh (a+by/c') Chi(b(v/e = Ve+dz’ ) )+cosh (a = by/e ) Chi(b(Ve + Vet dz ) )—sinh (a+bve)

[Out] Chi(b*(c~(1/2)+(d*x+c)~(1/2)))*cosh(a-b*c~(1/2))+Chi(b*(c~(1/2)-(d*x+c)~(1/
2)))*cosh(a+bxc~(1/2))+Shi (b*(c~(1/2)+(d*x+c)~(1/2)))*sinh(a-b*c~(1/2))-Shi
(b*x(c~(1/2)-(d*x+c)~(1/2)) ) *sinh(a+b*xc~(1/2))

Rubi [A]
time = 0.21, antiderivative size = 124, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.278,

steps used = 10, number of rules used = 5, integrand size = 18
Rules used = {5473, 5401, 3384, 3379, 3382}

cosh (a+bv/e') Chi(b(VE = Vet da') ) + cosh (a = by/@) Chi(b( Ve + Vet da') ) —sinh (a+bv/e) Shi(b(ve — Vet da')) +sinh (o — by/e) Shi(b(ve + Vet do )

Antiderivative was successfully verified.
[In] Int[Cosh[a + b*Sqrtl[c + d*x]]/x,x]

[Out] Cosh[a + b*Sqrt[c]]*CoshIntegral [bx(Sqrt[c] - Sqrtlc + d*x])] + Cosh[a - bx
Sqrt[c]]*CoshIntegral [b*(Sqrt[c] + Sqrt[c + d*x])] - Sinh[a + b*Sqrt[c]]*Si
nhIntegral [b*(Sqrt[c] - Sqrtlc + d*x])] + Sinh[a - b*Sqrt[c]]*SinhIntegrall
b*x(Sqrt[c] + Sqrtlc + dx*x])]

Rule 3379

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

Rule 3382

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

Rule 3384

Int[sinf(e_.) + (£_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbol] :> Dist[Cos[(d*
e - cxf)/d], Int[Sin[cx(f/d) + f*x]/(c + d*xx), x], x] + Dist[Sin[(d*e - cx*f
)/d], Int[Cosl[cx(f/d) + f*x]/(c + d*x), x], x] /; FreeQ[{c, d, e, f}, x] &&
NeQ[d*e - cxf, 0]
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Rule 5401

Int[Cosh[(c_.) + (d_.)*(x_)1*(x_)"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Sy
mbol] :> Int[ExpandIntegrand([Cosh[c + d*x], x"m*(a + b*x"n)"p, x], x] /; Fr
eeQ[{a, b, c, d}, x] && ILtQ[p, O] && IntegerQ[m] && IGtQ[n, 0] && (EqQ[n,
2] |l EqQlp, -11)

Rule 5473

Int[((a_.) + Cosh[(c_.) + (d_)*(u_)"(n )]*(_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/Coefficient[u, x, 1] (m + 1), Subst[Int[(x - Coefficient[u, x,
0]) “m*(a + b*Cosh[c + d*x"n])~p, x], x, ul, x] /; FreeQ[{a, b, c, d, n, p}
, x] && LinearQ[u, x] && NeQ[u, x] && IntegerQ[m]

Rubi steps

x —Cc+Zx

/cosh <a+b\/c+da: ) dx:Subst</ cosh (a + by/z") o2 c+dx>

= 2Subst (/ zcosh(a + br) dr,z,vVc+dx >

—c+ 22

_ 9Subs _cosh(a +bz) cosh(a+ bz) e oo dr
_ZSbt</< 2(\/E—x)+2(\/(?+z))d’ vetd )

= —Subst( M dz,z,Vc+dz ) + Subst( cosh(a + bz) dz,z,

Ve —z Ve +zx
h (b b
=cosh(a—b\/E)Subst< i \(/l/i—i_ %) d:c,x,\/c—l-dx) —cosh (a +b
c +z

— cosh (a — by/C) Chi(b(ﬁ + m)) + cosh (a + by/c) cm(WE —

Mathematica [A]
time = 0.39, size = 127, normalized size = 1.02

%e’“’b‘/g (Ei(b(\/E - m)) +ez(“+b‘/E>Ei<b<—\/E + m)) +82b‘/EEi<—b<\/(? + m)) +e2“Ei(b(\/E + m)))
Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*Sqrt[c + d*x]]/x,x]

[Out] (E"(-a - b*Sqrt[c]l)*(ExpIntegralEi[bx(Sqrtlc] - Sqrtlc + d*x])] + E~(2*(a +
b*Sqrt [c]))*ExpIntegralEi [b*(-Sqrt[c] + Sqrtlc + d*x])] + E~(2%b*Sqrt[c])*

ExpIntegralEi[-(b*(Sqrt[c] + Sqrtlc + d*x]))] + E~(2xa)*ExpIntegralEi[b*(Sq

rt[c] + Sqrtlc + d*x])1))/2
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Maple [F]
time = 0.63, size = 0, normalized size = 0.00

/cosh (a-l—b\/m)

X

dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(at+b*(d*x+c)~(1/2))/x%,x%)
[Out] int(cosh(at+b*(d*x+c)~(1/2))/x,x)
Maxima [F]

time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+bx(d*x+c)~(1/2))/x,x, algorithm="maxima")
[Out] integrate(cosh(sqrt(d*x + c)*b + a)/x, x)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 217 vs.
2(102) = 204.
time = 0.35, size = 217, normalized size = 1.75

L (Ei(VBETT- VIS ) + Bi( VBT b+ VT ) ) cosh (a+ VI ) + £ (Bi( VBT Cb+ V) + Ei( —VEBFCb— VI ) ) cosh (—a+ VIR ) + 1 (Bi( VI Feb— VIC ) - Bi(— V& Feb+ VIC ) )sinh (a+ VT ) — 1 (Bi( VEFCb+ VIR ) — Bi(—vV&EF<b— VIEC) ) sinh (—a + VEC
3 (®i( ) 3 (mi( ))costi )+z(®( ) )=z

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+bx(d*x+c)~(1/2))/x,x, algorithm="fricas")

[Out] 1/2*(Ei(sqrt(d*x + c)*b - sqrt(b~2*c)) + Ei(-sqrt(d*x + c)*b + sqrt(b~2*c))
)*cosh(a + sqrt(b™2xc)) + 1/2x(Ei(sqrt(d*x + c)*b + sqrt(b~2*c)) + Ei(-sqrt

(d*x + c)*b - sqrt(b~2*c)))*cosh(-a + sqrt(b~2xc)) + 1/2x(Ei(sqrt(d*x + c)*

b - sqrt(b"2*c)) - Ei(-sqrt(d*x + c)*b + sqrt(b~2*c)))*sinh(a + sqrt(b~2xc)

) - 1/2%(Ei(sqrt(d*x + c)*b + sqrt(b~2*c)) - Ei(-sqrt(d*x + c)*b - sqrt(b~2
*c)))*sinh(-a + sqrt(b~2*c))

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

dx

/cosh (a-l—b\/m)

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

[In] integrate(cosh(a+bx(d*x+c)**(1/2))/x,x)
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[Out] Integral(cosh(a + b*sqrt(c + d*x))/x, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+bx(d*x+c)~(1/2))/x,x, algorithm="giac")
[Out] integrate(cosh(sqrt(d*x + c)*b + a)/x, x)

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

a+bm>

/ cosh( 8 s

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b*(c + d*x)~(1/2))/x,x)
[Out] int(cosh(a + b*(c + d*x)~(1/2))/x, x)
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cosh <a—|—b Ve+dz )

w2

3.63 | d

Optimal. Leaf size=182

cosh (a+bm> dehi(b(\/E n m)) sinh (a — by/c') dehi(b(ﬁ _ m)) sin
B x B 24/c + 24/c

[Out] -cosh(a+b*(d*x+c)~(1/2))/x-1/2%b*d*cosh(a+b*c~(1/2))*Shi (b*(c~(1/2)-(d*x+c)
~(1/2)))/c~(1/2)-1/2xb*d*cosh(a-bxc~(1/2) ) *Shi (b*(c~(1/2)+(d*x+c)~(1/2)))/c
~(1/2)-1/2%b*d*Chi (b*(c~(1/2)+(d*x+c)~(1/2)))*sinh(a-b*c~(1/2))/c~(1/2)+1/2
*bxd*Chi (b*(c~(1/2)-(d*x+c)~(1/2)))*sinh(a+b*c~(1/2))/c~(1/2)

Rubi [A]
time = 0.28, antiderivative size = 182, normalized size of antiderivative = 1.00, number of

number of rules _ ) 333
' integrand size ’

steps used = 11, number of rules used = 6, integrand size = 18
Rules used = {5473, 5397, 5388, 3384, 3379, 3382}

bdsinh (a - bv/e') Chi(b(ve + Ve+ dw ) basinh (a+bye) Chi(b(ve — veFdz )  bdcosh (a+bve) Shi(b(ve — VeFds'))  bdcosh (a—bve)Shi(b(ve + VeTdz))  cosh(a+bverdr)
2./c * 2v/c - 2vc - 27 - T

Antiderivative was successfully verified.
[In] Int[Cosh[a + b*Sqrtlc + d*x]]/x"2,x]

[Out] -(Cosh[a + bxSqrt[c + d*x]]/x) - (b*d*CoshIntegral [bx(Sqrt[c] + Sqrtl[c + dx
x])]1*Sinh[a - b*Sqrtlcl])/(2xSqrtlc]) + (b*d*CoshIntegral [b*(Sqrt[c] - Sqrt

[c + d*x])]*Sinh[a + b*Sqrtlc]])/(2*Sqrtlc]) - (b*d*Cosh[a + b*Sqrt([c]]*Sin
hIntegral [bx(Sqrt[c] - Sqrtlc + d*x])])/(2+Sqrt[c]) - (bxdxCosh[a - b*Sqrt[
c]1*SinhIntegral [b*(Sqrt[c] + Sqrtlc + d*x]1)1)/(2xSqrt[c])

Rule 3379

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

Rule 3382

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

Rule 3384

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

Rule 5388

Int[((a_) + (b_.)*x(x_)"(n_))"(p_)*Sinh[(c_.) + (d_.)*(x_)], x_Symbol] :> In
t [ExpandIntegrand[Sinh[c + d*x], (a + b*x"n)"p, x], x] /; FreeQ[{a, b, c, d
}, x] & ILtQp, O] &% IGtQ[n, 0] && (EqQ[n, 21 || EqQlp, -11)

Rule 5397

Int[Cosh[(c_.) + (d_.)*(x_)1*((e_.)*(x_))"(m_.)*((a_) + (b_.)*x(x_)"(mn_))"(p
_), x_Symbol] :> Simp[e"m*(a + b*x"n)~(p + 1)*(Cosh[c + d*x]/(b*nx(p + 1)))
, x] - Dist[d*(e”m/(b*n*(p + 1))), Int[(a + b*x"n)~(p + 1)*Sinh[c + d*x], x
1, x]1 /; FreeQ[{a, b, c, d, e, m, n}, x] && IntegerQ[p] && EqQ[m - n + 1, O
1 && LtQlp, -1] && (IntegerQ[n] || GtQle, 01)

Rule 5473

Int[((a_.) + Cosh[(c_.) + (d_)*(u_ )" (@ )I*(_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/Coefficient[u, x, 1] (m + 1), Subst[Int[(x - Coefficient[u, x,
0]) “m*(a + b*Cosh[c + d*x"n])~p, x], x, ul, x] /; FreeQ[{a, b, ¢, d, n, p}
, x] && LinearQ[u, x] && NeQ[u, x] && IntegerQ[m]

Rubi steps
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/cosh(a+b\/c+d:v>d dSbt(/cosh(cH—b\/a?)
T = uns

p (—cta) dx,z,c+ dx)

= (2d)Subst (/ zeosh(a + bz) dz,z,Vc+dx )

(c—=2)°
cosh (a + bvVcec+ dx :
== < - > —(bd)Subst</de,x,\/c+dx)

cosh <a +bve+dx > sinh(a + bx) sinh(a +
_ " _(bd)sub8t</<2\/z(\/g—x)+2\/E(\/E-

cosh (a +bve+dx ) (bd)Subst, <f sui;%%b:) dz,x,Vc+dz ) (bd)

T W
cosh <a + bW) (bd cosh (a — by/c")) Subst (f sm}lg/c_%bx) da
S . _ -
cosh (a+bve+ds ) baChi(b(Ve +vetda ) ) sinh (a - by/e) +
= — . _ —

Mathematica [A]
time = 1.29, size = 199, normalized size = 1.09

E’“(—Zﬁe’bm - bde"’\/Ein(b<\/E - m)) + bdebﬁin(—b(ﬁ + m))) +e“<—2\/ge"m +bdebﬁin(b<—¢E + m)) —bde’”\/?in<b(\/§ + m)))
4/c'z

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*Sqrt[c + d*x]]/x"2,x]
[Out] (((-2%Sqrtl[c])/E~(b*Sqrtlc + d*x]) - (bxd*x*ExpIntegralEi[bx(Sqrt[c] - Sqrt
[c + d*x])])/E~(b*Sqrt[c]) + bxd*E~(b*Sqrt[c])*x*xExpIntegralEi[-(b*(Sqrt[c]
+ Sqrtlc + d*x]))])/E"a + E~a*x(-2*Sqrt [c]*E~ (b*Sqrt[c + d*x]) + b*d*E~(b*S
qrt [c])*x*ExpIntegralEi [b*(-Sqrt[c] + Sqrtlc + d*x])] - (b*d*x*ExpIntegralE
i[b*(Sqrtlc] + Sqrtlc + d*x])])/E~(b*Sqrt([c]l)))/(4*Sqrt[c]*x)
Maple [F]
time = 0.60, size = 0, normalized size = 0.00

/cosh (a—l—bW)

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

[In] int(cosh(a+b*(d*x+c)~(1/2))/x"2,x%)
[Out] int(cosh(a+b*(d*x+c)~(1/2))/x"2,x)
Maxima [F]

time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+bx(d*x+c)~(1/2))/x"2,x, algorithm="maxima")
[Out] integrate(cosh(sqrt(d*x + c)*b + a)/x"2, x)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 317 vs.
2(142) = 284.
time = 0.47, size = 317, normalized size = 1.74

s (VETTE +a) — (VI dobs (VT VIE ) VI (VBT b+ V) ) s (a4 VIE ) + (VIR (VET b+ V) = VI dabs VBT~ VIFE ) onh (a4 V) = (VI s (VT b V) + VI daBi VB4 VIR ) s (a4 VIEE ) = (VIR deBs( VAT b+ V) + VI dabi( VI T VIFE ) st (o V)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+bx(d*x+c)~(1/2))/x"2,x, algorithm="fricas")

[Out] -1/4%(4*c*cosh(sqrt(d*x + c)*b + a) - (sqrt(b~2*c)*d*x*Ei(sqrt(d*x + c)*b -
sqrt(b™2*c)) - sqrt(b~2xc)*d*x*Ei(-sqrt(d*x + c)*b + sqrt(b~2*c)))*cosh(a

+ sqrt(b~2*c)) + (sqrt(b~2*c)*d*x*Ei(sqrt(d*x + c)*b + sqrt(b™2*c)) - sqrt(

b~2%c) *d*x*Ei (-sqrt(d*x + c)*b - sqrt(b~2*c)))*cosh(-a + sqrt(b~2xc)) - (sq

rt(b~2*xc)*d*x*Ei(sqrt(d*x + c)*b - sqrt(b"2*xc)) + sqrt(b~2*c)*d*x*Ei(-sqrt(

d*x + c)*b + sqrt(b"2*c)))*sinh(a + sqrt(b”2*c)) - (sqrt(b~2xc)*d*x*Ei(sqrt

(d*x + c)*b + sqrt(b”2*c)) + sqrt(b~2*c)*d*x*Ei(-sqrt(d*x + c)*b - sqrt(b~2
*c)))*sinh(-a + sqrt(b~2*c)))/(c*x)

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

/cosh (a-l—b\/C-FW)

dz
2

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(cosh(atbx(d*x+c)**(1/2))/x**2,x)

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

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

could not integrate
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Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(cosh(a+bx(d*x+c)~(1/2))/x"2,x, algorithm="giac")
[Out] integrate(cosh(sqrt(d*x + c)*b + a)/x"2, x)

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

a+bm>

/ cosh( i s

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b*(c + d*x)~(1/2))/x"2,x)
[Out] int(cosh(a + b*(c + d*x)~(1/2))/x"2, x)
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3.64 [z*cosh (a+bvVec+dz ) dx

Optimal. Leaf size=537

720c¢ cosh (a + bV + dx ) 120960+v/c + dz cosh (a + bV + dx ) 6c2v/c + dx cosh (a + bV + dx )
b3 B b33 B b2d3

_|_

[Out] 720*c*cosh(a+b*(d*x+c)~(1/3))/b"6/d"3-120960* (d*x+c) "~ (1/3) *cosh (a+b* (d*x+c)
~(1/3))/b~8/d~3-6xc~2* (d*x+c) ~(1/3) *cosh (a+b* (d*x+c)~(1/3))/b~2/d"~3+360%c*(
d*x+c)~(2/3) *cosh(a+bx(d*x+c)~(1/3))/b~4/d~3-20160%* (d*x+c) *cosh (a+b* (d*x+c)
~(1/3))/b~6/d"3+30*c* (d*x+c) ~ (4/3) *cosh (a+b* (d*x+c) ~(1/3)) /b~2/d~3-1008* (d*
x+c) " (5/3) *cosh(a+b* (d*x+c) ~(1/3)) /b~4/d~3-24* (d*x+c) "~ (7/3) *cosh (a+b* (d*x+c
)~(1/3))/b"2/d"3+120960*sinh (a+b* (d*x+c)~(1/3)) /b~9/d"3+6*c~2*sinh (a+b* (d*x
+¢c)~(1/3))/1"3/d"3-720%c* (d*x+c) ~ (1/3) *sinh (a+b* (d*x+c) ~(1/3))/b~5/d"3+6048
0* (d*x+c) = (2/3) *sinh (a+b* (d*x+c) ~(1/3) ) /b~7/d"3+3*c~2x (d*x+c) ~(2/3) *sinh (a+
b* (d*x+c)~(1/3)) /b/d~3-120*c* (d*x+c) *sinh (a+b* (d*x+c) ~(1/3)) /b~3/d~3+5040% (
d*xx+c)~(4/3)*sinh (a+b* (d*x+c) ~(1/3)) /b~5/d"3-6*c* (d*x+c) ~(5/3) *sinh (a+bx* (dx*
x+c)~(1/3))/b/d"3+168* (d*x+c) “2*sinh (a+b* (d*x+c) ~(1/3))/b~3/d"3+3* (d*x+c) ~(
8/3)*sinh (a+b* (d*x+c) ~(1/3))/b/d"3

Rubi [A]
time = 0.49, antiderivative size = 537, normalized size of antiderivative = 1.00, number of

number of rules _ 0.333,

steps used = 23, number of rules used = 6, integrand size = 18, integrand size

Rules used = {5473, 1607, 5395, 3377, 2717, 2718}

Antiderivative was successfully verified.
[In] Int[x"2*Cosh[a + bx(c + d*x)~(1/3)],x]

[Out] (720*c*Cosh[a + b*(c + d*x)~(1/3)]1)/(b~6%d~3) - (120960*(c + d*x)~(1/3)*Cos
hfa + bx(c + d*x)~(1/3)]1)/(b~8%d"3) - (6%c”™2*(c + d*x)~(1/3)*Cosh[a + b*(c
+ d*x)~(1/3)]1)/("2%d"3) + (360*c*k(c + d*x)~(2/3)*Cosh[a + b*(c + d*x)~(1/3
)1)/("4%d~3) - (20160*(c + d*x)*Cosh[a + b*(c + d*x)~(1/3)]1)/(b"6%d"3) + (
30*cx(c + d*x)~(4/3)*Cosh[a + bx(c + d*x)~(1/3)]1)/(b"2*d"3) - (1008*(c + dx*
x)~(5/3)*Cosh[a + bx(c + d*x)~(1/3)])/(0~4*xd"3) - (24x(c + d*x)~(7/3)*Cosh[
a + bx(c + d*x)~(1/3)1)/(b"2*xd~3) + (120960*Sinh[a + b*x(c + d*x)~(1/3)]1)/(b
~9*%d~3) + (6*c”2*Sinh[a + bx(c + d*x)~(1/3)]1)/(b"3%d~3) - (720*c*(c + d*x)~
(1/3)*Sinh[a + b*(c + d*x)~(1/3)]1)/(b"5%d"3) + (60480*(c + d*x)~(2/3)*Sinh[
a + bx(c + d*x)~(1/3)1)/("7*d"3) + (3*c™2*x(c + d*x)~(2/3)*Sinh[a + b*(c +
d*x)~(1/3)1)/(b*d~3) - (120%c*(c + d*x)*Sinh[a + b*(c + d*x)~(1/3)])/(b"3%*d
~3) + (5040%(c + d*x)~(4/3)*Sinh[a + b*(c + d*x)~(1/3)]1)/(b"5%d~3) - (6%c*(
c + d*x)~(5/3)*Sinh[a + b*x(c + d*x)~(1/3)])/(b*d"3) + (168*(c + d#*x) 2*Sinh
[a + bx(c + d*x)~(1/3)]1)/(©"3*%d"3) + (3*(c + d*x)~(8/3)*Sinh[a + bx(c + d*x
)~(1/3)1)/ (b*d~3)
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Rule 1607

Int[(u_.)*((a_)*(x_)"(p_.) + (b_.)*(x_)"(q_.))"(n_.), x_Symbol] :> Int[u*x
“(n*p)*(a + b*x~(q - p))°n, x] /; FreeQ[{a, b, p, q}, x] && IntegerQ[n] &&
PosQlq - p]

Rule 2717

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

Rule 2718

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

Rule 3377

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

Rule 5395

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

Rule 5473

Int[((a_.) + Cosh[(c_.) + (d_)*(u_ )" (@ )I*(M_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/Coefficient[u, x, 1] (m + 1), Subst[Int[(x - Coefficient[u, x,
0]) “m*(a + b*Cosh[c + d*x"n])"p, x], x, ul, x] /; FreeQ[{a, b, c, d, n, p}
, x] && LinearQ[u, x] &% NeQ[u, x] && IntegerQ[m]

Rubi steps
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_ 2 h 3
/x cosh <a+b\/c+dx> SubSt(f( ¢+ z)* cos Elz-l-b\/ﬂ?) dz,z,c+ dz)

3Subst <f —cz + z4)? cosh(a + bz) dz, z, Ve + dz >
d3
3Subst (f 22(—c+ 23)? cosh(a + bz) dz, z, Ve + dz >

FR)
3Subst [ (2? cosh(a + bx) — 2¢z® cosh(a + bx) + z® cosh(a + bx)) dz, 1
B
3Subst [ 28 cosh(a + bx) dz, z, Ve + dz ) (6¢)Subst ( [ z° cosh(a + ba
d3 d3
3c?(c + dz)?/3 sinh (a + bm> 6¢(c + dx)/3 sinh (a + bv/c+ dx
bd? bd?
6c2v/c + dz cosh (a +bve+dx 30c(c + dz)*/® cosh <a +bve+d
B b2d? b2d?
6¢2v/c + dz' cosh (a +bV/c+ da’ 30c(c + dx)*/® cosh (a +bvVe+d

) .

B ) b2d3
),
) .

b2d3
2V/c+ dz’ cosh (a + Ve + dz’ 360c(c + dz)?/3 cosh (a +bve+
b2d3 b*d3
6¢2v/c + dz' cosh ( +bve+dz 360c(c + dz)?/3 cosh (a +bvVe+
- b2 bAd3
720c cosh (a +bVe+dx ) 6c2V/c + dz cosh (a +bVe+dx ) 360c
- W& - PE *
( +bm> Ve+dx cosh(a—l—bx/c—i—W) 360c
D& PP *
_ T20ccosh (a+bVe+dz ) 120960V/c + dz cosh (o +bV/c+do ) e
( ) _

7200 cosh

b B
_ 20ccosh (a+bVe+ds ) 120960V +da cosh (a +oc+ dz ) ¢
b3 b8 d3 '

Mathematica [A]
time = 0.52, size = 381, normalized size = 0.71
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Antiderivative was successfully verified.

[In] Integrate[x~2*Cosh[a + bx(c + d*x)~(1/3)],x]

[Out] (3*(40320 - 40320%b*(c + d*x)~(1/3) + 20160*b~2*(c + d*x)~(2/3) + b~8xd~2*x
~2%(c + d*x)~(2/3) - 2xb"7Txd*x*(c + d*x) " (1/3)*(3*c + 4*d*x) + 240%b~4*(c +
d*x)~(1/3)*(6%c + T*xd*x) - 24*xb~5*x(c + d*x)~(2/3)*(9*c + 14*d*x) - 240*b~3
*(27*c + 28*d*x) + 2*¥b"6x(9*%c~2 + 36*c*d*x + 28*d"2*x"2))*(Cosh[a] + Sinh[a
1)*(Cosh[b*(c + d*x)~(1/3)] + Sinh[b*(c + d*x)~(1/3)]) + (40320 + 40320%*b*(

c + d*xx)~(1/3) + 20160*%b~2x(c + d*x)~(2/3) + b~8*xd"2*x"2*(c + d*x)~(2/3) +
2%b~7xdxx* (c + d*x)~(1/3)*(3*%c + 4*d*x) + 240*%b~4*(c + d*x) " (1/3)*(6*%c + 7%

d*xx) + 24*xb~5x(c + d*x) " (2/3)*(9*%c + 14*d*x) + 240%b~3*%(27*c + 28*d*x) + 2%
b"6%(9%c™2 + 36%c*d*x + 28*d"2*x"2))*(-3*Cosh[a + b*(c + d*x)~(1/3)] + 3*Si

nh[a + bx(c + d*x)~(1/3)]1))/(2%¥b~9*d"3)

Maple [B] Leaf count of result is larger than twice the leaf count of optimal. 1814 vs.
2(477) = 954.
time = 1.68, size = 1815, normalized size = 3.38

method result size
derivativedivides | Expression too large to display | 1815

default Expression too large to display | 1815

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*cosh(a+b*(d*x+c)~(1/3)),x,method=_RETURNVERBOSE)

[Out] 3/d"3/b~3%(-10/b"3*a~4*c* ((a+b*(d*x+c) ~(1/3))*sinh (a+b* (d*x+c) ~(1/3))-cosh(
a+bx (dxx+c) ~(1/3)))+20/b"3*a~3*xc* ((a+b* (d*x+c) ~(1/3) ) “2*sinh (a+b* (d*x+c) ~ (1
/3))-2*(a+b*x (d*x+c) ~(1/3) ) *cosh (a+b* (d*x+c) ~(1/3) ) +2*xsinh (a+b* (d*x+c) ~(1/3)
))-20/b"3*a~2*xc* ((a+b* (d*x+c) ~(1/3) ) “3*sinh (a+b* (d*x+c) ~(1/3) ) -3* (a+b* (d*x+
c)~(1/3)) " 2xcosh(a+b* (d*xx+c) ~(1/3))+6x (a+b* (d*x+c) ~(1/3) ) *sinh (a+b* (d*x+c) ™
(1/3))-6*cosh(a+b*(d*x+c) ~(1/3)))+10/b"3*a*c* ((a+b* (d*x+c) ~(1/3)) “4*sinh(a+
bx (d*x+c) ~(1/3))-4* (a+bx(d*x+c) ~(1/3)) "3*cosh(a+b* (d*x+c) ~(1/3))+12x(a+b*(d
*x+c) " (1/3)) “2xsinh (a+b* (d*x+c) ~(1/3) ) -24* (a+b* (d*x+c) ~(1/3) ) *cosh (a+b* (d*x
+c)~(1/3))+24*sinh (a+b*x (d*x+c) ~(1/3)))+c"2*xa”~2*sinh (a+b* (d*x+c) ~(1/3))+c™2%
((a+b*x (d*x+c) ~(1/3) ) "2*sinh (a+b* (d*x+c) ~(1/3)) -2* (a+b* (d*x+c) ~(1/3) ) *cosh(a
+b* (d*x+c) ~(1/3) ) +2*sinh (a+b* (d*x+c) ~(1/3)) ) -2xc~2*a* ((a+b* (d*x+c) ~(1/3) ) *s
inh (a+b* (d*x+c) ~(1/3))-cosh(a+b* (d*x+c)~(1/3)))+2/b"3*%a"5*xc*sinh (a+b* (d*x+c
)~(1/3))+70/b"6*a~4* ((a+b* (d*x+c) ~(1/3)) “4*sinh (a+b* (d*x+c) ~(1/3))-4* (a+b*(
d*xx+c)~(1/3)) "3*cosh(a+b* (d*x+c) ~(1/3))+12* (a+b* (d*x+c) ~(1/3)) ~“2*xsinh (a+b*(
d*x+c)~(1/3))-24* (a+b*x (d*x+c) ~(1/3)) *cosh(a+b* (d*x+c) ~(1/3))+24*sinh (a+b*(d
*x+c)~(1/3)))-56/b"6*xa~5x ((at+b* (d*x+c) ~(1/3)) "3*sinh(a+b* (d*x+c) ~(1/3))-3*(
a+bx (d*x+c) ~(1/3)) "2*cosh(a+b*x(d*x+c) ~(1/3))+6* (a+b* (d*x+c) ~(1/3) ) *sinh(a+b
* (d*xx+c) ~(1/3))-6*cosh(a+b*x (d*x+c) ~(1/3)))+28/b"6*xa"~6* ((a+b* (d*x+c) ~(1/3))"~
2*sinh (a+b* (d*x+c) ~(1/3))-2* (a+b* (d*x+c) ~(1/3) ) *cosh (a+b* (d*x+c) ~(1/3) ) +2*s
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inh (a+b* (d*x+c) ~(1/3)))-2/b"3*xc*x ((a+b* (d*x+c) ~(1/3)) “5*sinh (a+b* (d*x+c) ~(1/
3))-5x(a+b* (d*x+c) ~(1/3)) “4*cosh(a+b* (d*x+c) ~(1/3) ) +20* (a+b* (d*x+c) ~(1/3) )~
3*sinh (a+b* (d*x+c) ~(1/3))-60* (a+b* (d*x+c) ~(1/3)) "2*cosh (a+b* (d*x+c) ~(1/3) )+
120* (a+b* (d*x+c) ~(1/3) ) *sinh (a+b* (d*x+c) ~(1/3) ) -120*cosh (a+b* (d*x+c) ~(1/3))
)-56/b~6*a~3*((a+b* (d*x+c) " (1/3)) “5*sinh (a+b* (d*x+c) ~(1/3) ) -5* (a+b* (d*x+c)~
(1/3))~4*cosh(a+b*(d*x+c) ~(1/3))+20* (a+b* (d*x+c) ~(1/3)) ~“3*sinh (a+b* (d*x+c)~
(1/3))-60* (a+b*x (d*x+c) ~(1/3)) "2*cosh(a+b* (d*x+c) ~(1/3) ) +120* (a+b* (d*x+c) ~ (1
/3))*sinh (a+b* (d*x+c)~(1/3))-120%cosh (a+b* (d*x+c) ~(1/3)))+28/b~6*xa~2% ((a+b*
(d*x+c)~(1/3)) “6*sinh(a+b* (d*x+c) ~(1/3))-6*(a+b* (d*x+c) ~(1/3)) “5*cosh (a+b*(
d*x+c)~(1/3))+30* (a+b* (d*x+c) ~(1/3)) "4*sinh (a+b* (d*x+c) ~(1/3))-120* (a+b* (d*
x+c) " (1/3) ) ~3*cosh(a+b* (d*x+c) ~(1/3) ) +360* (a+b* (d*x+c) ~(1/3)) ~"2*sinh (a+b* (d
*x+c) " (1/3))-720* (a+b* (d*x+c) " (1/3) ) *cosh (a+b* (d*x+c) ~(1/3) ) +720*sinh (a+bx*(
d*x+c)~(1/3)))-8/b"6*xax((a+b* (d*x+c) ~(1/3)) “7*sinh (a+b* (d*x+c) ~(1/3))-7*(a+
b* (d*x+c)~(1/3)) “6*cosh(a+b*x (d*x+c) ~(1/3))+42* (a+b* (d*x+c) ~(1/3)) “5*sinh(a+
b* (d*x+c) ~(1/3) ) -210* (a+b* (d*x+c) ~(1/3) ) “4*cosh (a+b* (d*x+c) ~(1/3) ) +840* (a+b
*(d*x+c) ~(1/3)) "3*xsinh(a+b* (d*x+c) ~(1/3))-2520%* (a+b* (d*x+c) ~(1/3)) "2*cosh(a
+b* (d*x+c) ~(1/3) ) +5040* (a+b* (d*x+c) ~(1/3) ) *sinh (a+b* (d*x+c) ~(1/3) ) -5040%*cos
h(a+b* (d*x+c)~(1/3)))-8/b~6*a~ 7+ ((a+b* (d*x+c) ~(1/3)) *sinh (a+b* (d*x+c)~(1/3)
)—cosh(a+b*(d*x+c)~(1/3)))+1/b"6*a~8*sinh (a+b* (d*x+c) ~(1/3))+1/b"6*((a+b*(d
xx+c)~(1/3)) ~8*sinh (a+b* (d*x+c) ~(1/3))-8*(at+b* (d*x+c)~(1/3)) “7*cosh(a+b*(d*
x+c) ~(1/3))+56% (a+b* (d*x+c) ~(1/3)) “6xsinh (a+b* (d*x+c) ~(1/3))-336% (a+b* (d*x+
c)~(1/3)) "5*cosh(a+b*x (d*x+c) ~(1/3))+1680* (a+b* (d*x+c) ~(1/3)) “4*sinh (a+b* (d*
x+c)~(1/3))-6720* (a+b* (d*x+c) ~(1/3)) "3*cosh(a+b* (d*x+c) ~(1/3) ) +20160* (a+b* (
d*x+c)~(1/3)) "2*sinh(a+b* (d*x+c) ~(1/3))-40320* (a+b* (d*x+c) ~(1/3) ) *cosh (a+b*
(d*x+c)~(1/3))+40320*sinh (a+b* (d*x+c)~(1/3))))

Maxima [A]
time = 0.28, size = 642, normalized size = 1.20

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*cosh(a+b*(d*x+c)~(1/3)),x, algorithm="maxima")

[Out] 1/6*%(2*%d"3*x"3*cosh((d*x + c)~(1/3)*b + a) + (c"3*e"((d*x + c)~(1/3)*b + a)
/b + c”3*%e”(-(d*x + ¢c)~(1/3)*b - a)/b - 3*x((d*x + c)*b"3*e”a - 3*x(d*x + c)~
(2/3)*b"2%e"a + 6*%(d*x + c)~(1/3)*bxe"a - 6*e”a)*c”2*xe” ((d*x + c)~(1/3)*b)/
b~4 - 3*%((d*x + c)*b~3 + 3*x(d*x + ¢c)~(2/3)*%b"2 + 6%(d*x + c)~(1/3)*b + 6)*c
~2%e~(-(d*x + ¢)~(1/3)*b - a)/b~4 + 3x((d*x + c) " 2*xb"6%e"a - 6x(d*x + c)~(5
/3)*b"5*xe"a + 30*(d*x + c)~(4/3)*b"4*e"a - 120*%(d*x + c)*b"3*e"a + 360*(d*x
+ ¢)~(2/3)*b"2%e"a - 720*%(d*x + c)~(1/3)*bxe”a + 720*e”a)*c*e” ((d*x + c)~(
1/3)*b) /b7 + 3% ((d*x + c)"2*%b"6 + 6%(d*x + c)~(5/3)*b~5 + 30%(d*x + c)~(4/
3)*%b~4 + 120%(d*x + c)*b~3 + 360*(d*x + c)~(2/3)*%b~2 + 720%(d*x + c)~(1/3)*
b + 720)*c*e~(-(d*x + ¢c)~(1/3)*b - a)/b"7 - ((d*x + c)~3*b"9*e"a - 9x(d*x +
c)~(8/3)*%b"8*e"a + 72x(d*x + c)~(7/3)*b"T*e"a - 504*x(d*x + c) 2*%b~6*e"a +
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3024 (d*x + c)~(5/3)*b"5%e"a — 15120*%(d*x + c)~(4/3)*b"4*e"a + 60480*(d*x +
c)*b"3*e"a - 181440*(d*x + c)~(2/3)*b"2*e"a + 362880*(d*x + c)~(1/3)*b*xe”a
- 362880*e~a)*e” ((d*x + c)~(1/3)*b)/b~10 - ((d*x + c)~3*%b"9 + 9x(d*x + c)~
(8/3)*%b~8 + 72x(d*x + c)~(7/3)*b~7 + 504*(d*x + c)~2*b~6 + 3024*x(d*x + c)~(

5/3)*%b~5 + 15120%(d*x + c)~(4/3)*b~4 + 60480*(d*x + c)*b~3 + 181440*(d*x +

c)~(2/3)*%b"2 + 362880*(d*x + c)~(1/3)*b + 362880)*e~(-(d*x + ¢c)~(1/3)*b - a

)/b~10)*b) /d"3

Fricas [A]
time = 0.35, size = 181, normalized size = 0.34

3 (2 (3360 Vo + 3240 b + 12 (1463 + 9b%¢)(dz + 0) ¥ + (A57d%a? + 3bedz + 20160b)(dz + c)%) cosh (dz + )b+ a) — (368°a? + T2 cdz + 180°¢ + (Fda® + 20160 12)(da + ) + 240 (7'dz + 6b'c)(do + o) -+ 40320) siny ((dr Fe)ib+ u))
e

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*cosh(a+bx(d*x+c)~(1/3)),x, algorithm="fricas")

[Out] -3*(2%(3360*b~3*d*x + 3240*%b~3*c + 12*(14*b~5xd*x + 9*b~5xc)*(d*x + c)~(2/3
) + (4%b"T7*d"2%x~2 + 3%b~7xckd*x + 20160%b)*(d*x + c)~(1/3))*cosh((d*x + c)
“(1/3)*%b + a) - (56*b"6xd"2xx"2 + T2*%b~6*ckd*x + 18%b~6*xc”2 + (b~8*%d"2*x"2

+ 20160*b~2) *(d*x + c)~(2/3) + 240*%(7*b~4xd*x + 6%b~4xc)*(d*x + c)~(1/3) +

40320) *sinh((d*x + ¢c)~(1/3)*b + a))/(b~9*d"3)

Sympy [F]

time = 0.00, size = 0, normalized size = 0.00

/az2 cosh (a + bm> dz

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2%cosh(a+b*(d*x+c)**(1/3)),x)
[Out] Integral (x**2xcosh(a + b*(c + d*x)**(1/3)), x)

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 2163 vs.
2(477) = 954.
time = 0.45, size = 2163, normalized size = 4.03

Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*cosh(a+b*(d*x+c)”~(1/3)),x, algorithm="giac")

[Out] 3/2*x((((d*x + c)~(1/3)*b + a)~2*xb"6xc"2 - 2*x((d*x + c)~(1/3)*b + a)*a*xb~6*c
"2 + a”2*%b76xc”2 - 2*%((d*x + c)”(1/3)*b + a) 5*%b~3*c + 10*%((d*x + c)~(1/3)*
b + a) 4xaxb”3*c - 20*x((d*x + c)~(1/3)*b + a)~3*a"2*%b"3*c + 20%((d*x + c)~(
1/3)*%b + a)~2*%a"3*b~3*c - 10*%((d*x + c)~(1/3)*b + a)*a~4xb~3*c + 2*xa”~5*xb~3*
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c - 2x((d*x + c)~(1/3)*b + a)*b"6*c”2 + 2*a*b"6xc”2 + ((d*x + c)~(1/3)*b +
a)”8 - 8%((d*x + c)~(1/3)*b + a)~7*a + 28x((d*x + c)~(1/3)*%b + a)"6*a"2 - 5
6x((d*x + c)~(1/3)*b + a)~5*xa”~3 + 70*((d*x + c)~(1/3)*b + a)~4xa~4 - 56%((d
*x + ¢)~(1/3)*%b + a)~3*a”5 + 28*((d*x + c)~(1/3)*b + a)~2*xa”~6 - 8%((d*x + c
)"(1/3)*%b + a)*a”™7 + a”8 + 10%((d*x + c)~(1/3)*b + a) 4*b~3*xc - 40*((d*x +
c)~(1/3)*b + a) " 3*a*b”3*xc + 60*%((d*x + c)~(1/3)*b + a) 2*a~2xb"3*c - 40*((d
*x + ¢c)”"(1/3)*b + a)*a~3*b~3*%c + 10*%a~4*xb"3*c + 2*xb"6*%c”2 - 8x((d*x + c)~(1
/3)*b + a)~7 + 56%((d*x + c)~(1/3)*b + a)~6%a - 168*((d*x + c)~(1/3)*b + a)
~5xa~2 + 280*((d*x + c)~(1/3)*b + a)~4*a~3 - 280*((d*x + c)~(1/3)*b + a) 3%
a~4 + 168*%((d*x + c)~(1/3)*b + a)~2*a~5 - 56%((d*x + c)~(1/3)*b + a)*a™6 +
8%a~7 — 40*%((d*x + c)~(1/3)*b + a)~3*b~3*c + 120%((d*x + c)~(1/3)*b + a)~2x%
a*b~3xc - 120*%((d*x + c)~(1/3)*b + a)*a~2xb~3*c + 40*a”~3*b"3*c + 56*((d*x +
c)~(1/3)*%b + a)~6 - 336%((d*x + ¢c)~(1/3)*b + a)~5xa + 840*((d*x + c)~(1/3)
*b + a)”4*a”2 - 1120*x((d*x + ¢c)~(1/3)*b + a)~3*a~3 + 840*((d*x + c)~(1/3)*b
+ a)"2*xa~4 - 336%((d*x + c)~(1/3)*b + a)*a~5 + 56*a”6 + 120%x((d*x + c)~(1/
3)*b + a) 2%b~3xc - 240*%((d*x + c)~(1/3)*b + a)*a*xb~3*c + 120%a"2*xb"3*c - 3
36*%((d*xx + ¢c)~(1/3)*b + a)~5 + 1680*%((d*x + c)~(1/3)*b + a)“~4*a - 3360*((d*
X + ¢c)”(1/3)*%b + a)~3*xa”"2 + 3360*x((d*x + c)~(1/3)*b + a)~2*a"3 - 1680*((d*x
+ ¢c)"(1/3)*%b + a)*a”™4 + 336%a”5 - 240*%((d*x + c)~(1/3)*b + a)*b~3*xc + 240%
a*b~3*%c + 1680*((d*x + c)~(1/3)*b + a)~4 - 6720x((d*x + c)~(1/3)*b + a)“ " 3*a
+ 10080*%((d*x + c)~(1/3)*b + a)~2%a~2 - 6720%((d*xx + c)~(1/3)*b + a)*a~3 +
1680*a~4 + 240*b~3*c - 6720%((d*x + c)~(1/3)*b + a)~3 + 20160*((d*x + c)~(
1/3)*%b + a)”2*a - 20160*((d*x + c)~(1/3)*b + a)*a”2 + 6720*xa"3 + 20160*((d*
X + c)"(1/3)*b + a)~2 - 40320%((d*x + c)~(1/3)*b + a)*a + 20160*a~2 - 40320
x(d*x + ¢c)~(1/3)*b + 40320)*e~((d*x + c)~(1/3)*b + a)/(b~8*%d"2) - (((d*x +
c)”(1/3)*%b + a) " 2xb"6xc"2 - 2*x((d*x + c)~(1/3)*b + a)*a*xb~6*%c”2 + a~2*b~6*c
~2 - 2%((d*x + ¢c)~(1/3)*b + a)~5*%b~3*c + 10*%((d*x + c)~(1/3)*b + a) 4*axb”3
*c — 20%((d*x + c)~(1/3)*b + a) " 3*a~2xb~3*c + 20*x((d*x + c)~(1/3)*b + a) 2%
a~3*xb~3*c - 10*x((d*x + c)~(1/3)*b + a)*a~4*xb~3*c + 2*xa~5*xb~3*c + 2x((d*x +
c)~(1/3)*b + a)*b~6%c”2 - 2%a*xb~6xc”2 + ((d*x + c)~(1/3)*b + a)~8 - 8x((d*x
+ ¢c)~(1/3)*b + a)~7*xa + 28+ ((d*x + c)~(1/3)*b + a)~6*xa~2 - 56*((d*x + c)~(
1/3)*%b + a)~5*%a”3 + 70x((d*x + c)~(1/3)*b + a)~4*a~4 - 56x((d*x + c)~(1/3)*
b + a)~3*a”5 + 28*%((d*x + c)~(1/3)*b + a)~2*a"6 - 8*((d*x + c)~(1/3)*b + a)
*a~7 + a”8 - 10x((d*x + c)~(1/3)*b + a) " 4*xb~3*c + 40*x((d*x + c)~(1/3)*%b + a
) "3%axb~3xc - 60*%((d*x + c)~(1/3)*b + a)~2%a~2xb~3*c + 40*%((d*x + c)~(1/3)*
b + a)*a~3*b"3*%c - 10*a~4*b~3*c + 2*xb"6*c”2 + 8x((d*x + c)~(1/3)*b + a)~7 -
56%((d*x + ¢c)~(1/3)*b + a)~6*xa + 168*((d*x + c)~(1/3)*b + a)~5xa~2 - 280%(
(d*x + ¢)~(1/3)*b + a)~4*xa~3 + 280*((d*x + c)~(1/3)*b + a)~3*xa"4 - 168*((d*
X + ¢c)”(1/3)*%b + a)~2*a"5 + 56x((d*x + c)~(1/3)*b + a)*a"6 - 8*a~7 - 40*((d
*x + ¢)”(1/3)*b + a)"3*b"3xc + 120*%((d*x + c)~(1/3)*b + a) "2*a*xb~3*c - 120%*
((d*x + ¢c)~(1/3)*b + a)*a~2*b~3*c + 40*a~3*b~3*c + 56*%((d*x + c)~(1/3)*b +
a)”"6 - 336x((dxx + c)~(1/3)*b + a)~b*a + 840*((d*x + c)~(1/3)*b + a)~4*a"2
- 1120*((d*x + c)~(1/3)*b + a)~3*a"3 + 840*((d*x + c)~(1/3)*b + a)~2*%a~4 -
336*x((d*x + ¢c)~(1/3)*b + a)*a”~5 + 56*a~6 — 120*%((d*x + c)~(1/3)*b + a) 2xb~
3xc + 240%((d*x + c)~(1/3)*b + a)*a*b~3xc - 120*%a”2%b~3*c + 336*((d*x + c)~
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(1/3)*%b + a)~5 - 1680*((d*x + c)~(1/3)*b + a)~4*a + 3360*((d*x + c)~(1/3)*b
+ a)~3*xa”2 - 3360*x((d*x + ¢c)~(1/3)*b + a)~2*xa”~3 + 1680*((d*x + c)~(1/3)*b
+ a)*a~4 - 336*a”5 - 240*%((d*x + c)~(1/3)*b + a)*b~3*c + 240*axb~3*c + 1680
*((d*x + ¢c)~(1/3)*%b + a)~4 - 6720%((d*x + c)~(1/3)*b + a)~3*a + 10080* ((d*x
+ ¢c)"(1/3)%b + a)"2%a~2 - 6720%((d*x + c)~(1/3)*b + a)*a~3 + 1680%a~4 - 24
0*b~3*c + 6720%((d*x + c)~(1/3)*b + a)~3 - 20160*x((d*x + c)~(1/3)*b + a) 2%
a + 20160*%((d*x + c)~(1/3)*b + a)*a™2 - 6720*%a"3 + 20160*((d*x + c)~(1/3)*b
+ a)”2 - 40320%((d*x + c)~(1/3)*b + a)*a + 20160*a~2 + 40320*(d*x + c)~(1/

3)*b + 40320)*e~(-(d*x + c)~(1/3)*b - a)/(b~8*d~2))/(b*d)

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

/w2 cosh(a +b(c+ dx)1/3> dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~2*cosh(a + b*(c + d*x)~(1/3)),x)
[Out] int(x~2%cosh(a + b*(c + d*x)~(1/3)), x)
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3.65 [  cosh (a + b/ + dx) dx

Optimal. Leaf size=261

360 cosh (a +bVc+dx ) 6cvc + dz cosh (a +bVc+dx ) 180(c + dx)?/3 cosh <a +bVc+dx ) 1}

b2 + b2d2 btd? o

[Out] -360*cosh(a+b*x(d*x+c)~(1/3))/b"6/d"2+6*c* (d*x+c)~(1/3)*cosh(a+b* (d*x+c)~(1/
3))/b"2/d"2-180* (d*x+c) ~(2/3) *cosh (a+b* (d*x+c) ~(1/3)) /b~4/d"2-15* (d*x+c) ~ (4
/3)*cosh(a+b* (d*x+c) ~(1/3))/b~2/d"2-6*c*sinh (a+b* (d*x+c) ~(1/3))/b~3/d"2+360

* (d*x+c) ~ (1/3) *sinh (a+b* (d*x+c) ~(1/3) ) /b~5/d"2-3*c*x (d*x+c) ~ (2/3) *sinh (a+b*(
d*x+c)~(1/3))/b/d~2+60%* (d*x+c) *sinh (a+b* (d*x+c) ~(1/3)) /b~3/d~2+3* (d*x+c) ~ (5
/3)*sinh(a+b* (d*x+c)~(1/3))/b/d"2

Rubi [A]

time = 0.22, antiderivative size = 261, normalized size of antiderivative = 1.00, number of

number of rules _ j 319
' integrand size ’

steps used = 13, number of rules used = 5, integrand size = 16
Rules used = {5473, 5395, 3377, 2717, 2718}

300cosh (a +bVeTdr ) 360VeT e sinh (o + Ve dr)  180(c-+ o) cosh (a+ bVeT A ) 60(c-+ do)sinh (a+bVET @) Gesinh (a+bVET @) 15(c+ dr)oosh (a +VeT &) 6Vt dn cosh (a+ bVeF ) 3(c+dn)sinh (a4 WVeT ) Belc+ o) sinh (a+ bV dr )
- + - + - - + - -
bd? bod? bd? Bd? 3 bd? 3 bd? bd?

Antiderivative was successfully verified.
[In] Int[x*Cosh[a + b*(c + d*x)~(1/3)],x]

[Out] (-360*Cosh[a + b*(c + d*x)~(1/3)])/(b"6%d"2) + (6*c*(c + d*x)~(1/3)*Coshl[a
+ bx(c + d*x)~(1/3)]1)/(b"2%d"2) - (180*(c + d*x)~(2/3)*Cosh[a + b*(c + d*x)
~(1/3)1)/(~4xd"2) - (15%(c + d*x)~(4/3)*Cosh[a + bx(c + d*x)~(1/3)])/(b~2*

d~2) - (6*xcxSinh[a + bx(c + d*x)~(1/3)]1)/(1"3*d"2) + (360*(c + d*x)~(1/3)*S
inh[a + bx(c + d*x)~(1/3)]1)/(1"5%d"2) - (3*cx(c + d*x)~(2/3)*Sinh[a + b*(c

+ d*x)~(1/3)1)/(b*d~2) + (60*(c + d*x)*Sinh[a + b*(c + d*x)~(1/3)]1)/(b~3*d~

2) + (3%(c + d*x)~(5/3)*Sinh[a + b*(c + d*x)~(1/3)]1)/(b*d"2)

Rule 2717

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

Rule 2718

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

Rule 3377

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

Rule 5395

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

Rule 5473

Int[((a_.) + Cosh[(c_.) + (d_.)*(u )" (@ )]*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/Coefficient[u, x, 1] (m + 1), Subst[Int[(x - Coefficient[u, x,
0]) "m*(a + b*Cosh[c + d*x"n])"p, x], x, ul, x] /; FreeQ[{a, b, ¢, d, n, p}
, x] && LinearQ[u, x] &% NeQ[u, x] && IntegerQ[m]

Rubi steps

Subst(f( ¢+ z)cosh (a + b/z") dz,z,c+ dz)
P2

3Subst (f z*(—c + 2?) cosh(a + bz) dz, T, Vc + dz )
- =

3Subst (f (—cx? cosh(a + bx) + z° cosh(a + bx)) dz,z, vVc+ dz )
3Subst (f z® cosh(a + bx) dx,z, Ve + dx ) (3¢)Subst (f z2 cosh(a + b:

d? B d2

3c(c + dx)?/3 sinh (a +bVc+dx ) 3(c + dz)®/ sinh (a +bVe+dx
- ba? * bd?

6cvc+ dx cosh (a +bVe+dx ) 15(c + dz)*/3 cosh (a +bVe+dx )
B b2d? b2d?

6cvc+ dx cosh <a+ bV + dzx ) 5(c + dx)*/3 cosh <a+ bV +dx )
N b2d? b2
6cvc+ dx cosh (a +bVe+dz ) 180(c + dx)?/3 cosh <a +bVe+dx

/xcosh <a+bm>

b2d? bid?
6¢v/ e+ dz cosh (a +bvc+ dx 180(c + dx)?/® cosh (a +bve+ dx
- b2d? bid?
360 cosh (a +bvVc+dx > 6cvc+ dz cosh (a + bVc+ dx > 180(

- bS a2 + b2d2
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Mathematica [A]
time = 0.29, size = 118, normalized size = 0.45

—3(120 + 60b%(c + dz)?/3 + b*Vc + dz (3c+ Sdz)) cosh (a +bVc+dz ) + 3[)(120\/3 c+dz +bdz(c+ dz)?/? + 26%(9c + 10dz)) sinh (a +bVc+dz )
bSd?

Antiderivative was successfully verified.

[In] Integratel[x*Coshl[a + bx(c + d*x)~(1/3)],x]

[Out] (-3%(120 + 60*%b~2*(c + d*x)~(2/3) + b~4*x(c + d*x)~(1/3)*(3%c + 5*d*xx))*Cosh
[a + bx(c + d*x)~(1/3)] + 3*b*x(120*(c + d*x)~(1/3) + b 4xd*x*x(c + d*xx)~(2/3
) + 2xb~2x(9%c + 10*d*x))*Sinh[a + bx(c + d*x)~(1/3)])/(b"6*d"2)

Maple [B] Leaf count of result is larger than twice the leaf count of optimal. 658 vs.
2(231) = 462.
time = 1.66, size = 659, normalized size = 2.52 Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*cosh(a+b*(d*x+c)~(1/3)),x,method=_RETURNVERBOSE)

[Out] 3/d"2/b~3*(-1/b~3*a”~5*sinh(a+b*(d*x+c)~(1/3))+5/b"3*xa~4x* ((a+b*(d*x+c)~(1/3)
)*sinh (a+b* (d*x+c) ~(1/3))-cosh(at+b* (d*x+c)~(1/3)))-10/b"3*a"~3* ((a+b* (d*x+c)
~(1/3)) " 2*sinh(a+b* (d*x+c) ~(1/3))-2* (a+b* (d*x+c) ~(1/3)) *cosh(a+b* (d*x+c) "~ (1
/3))+2xsinh (a+b* (d*x+c) ~(1/3)))+10/b"3*a”~2* ((a+b* (d*x+c) ~(1/3)) “3*sinh (a+b*
(d*x+c)~(1/3))-3*(a+b*x (d*x+c) ~(1/3)) "2*cosh (a+b* (d*x+c) ~(1/3) ) +6* (a+b* (d*x+
c)~(1/3))*sinh(a+b* (d*x+c) ~(1/3))-6*cosh(a+b* (d*x+c)~(1/3)))-5/b"3*ax ((a+bx*
(d*x+c)~(1/3)) "4xsinh(a+b* (d*x+c) ~(1/3))-4*(a+b* (d*x+c) ~(1/3)) ~“3*xcosh(a+b*(
d*x+c)~(1/3))+12* (a+bx (d*x+c) ~(1/3)) "2*sinh (a+b* (d*x+c) ~(1/3) ) -24* (a+b* (d*x
+c) "~ (1/3) ) *cosh(a+b*(d*x+c) ~(1/3))+24*sinh (a+b* (d*x+c)~(1/3)))+1/b"3*((a+b*
(d*x+c)~(1/3)) "5*sinh(a+b* (d*x+c) ~(1/3))-5*(a+b* (d*x+c) ~(1/3)) “4*cosh (a+b*(
d*xx+c) " (1/3) ) +20* (a+b* (d*x+c) ~(1/3)) ~“3*sinh (a+b* (d*x+c) ~(1/3) ) -60* (a+b* (d*x
+c)~(1/3)) "2%cosh(a+b*x (d*x+c) ~(1/3))+120* (a+b* (d*x+c) ~(1/3) ) *sinh (a+b* (d*xx+
c)~(1/3))-120*cosh(a+b* (d*x+c) ~(1/3)))-c*a”~2*sinh(a+b* (d*xx+c) ~(1/3) ) +2*c*ax*
((at+b* (d*x+c) "~ (1/3)) *sinh(a+b* (d*x+c) ~(1/3))-cosh(a+b*(d*x+c) ~(1/3)))-cx((a
+b* (d*x+c) " (1/3) ) “2*sinh (a+b* (d*x+c) ~(1/3) ) -2* (a+b* (d*x+c) ~(1/3) ) *cosh (a+b*
(d*x+c)~(1/3))+2*sinh (a+b* (d*x+c)~(1/3))))

Maxima [A]
time = 0.29, size = 369, normalized size = 1.41

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*cosh(at+b*(d*x+c)~(1/3)),x, algorithm="maxima")

[Out] 1/4%(2x%d"2*x"2*%cosh((d*x + c)~(1/3)*b + a) - (c™2*xe”~((d*x + c)~(1/3)*b + a)
/b + c”2%e”~(-(d*x + ¢c)~(1/3)*b - a)/b - 2x((d*x + c)*b"3*e"a - 3*x(d*x + c)~
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(2/3)*b"2%e"a + 6%(d*x + c)~(1/3)*bxe"a - 6*e”a)*c*e” ((d*x + c)~(1/3)*b) /b~
4 - 2x((d*x + c)*b~3 + 3*%(d*x + c)~(2/3)*%b"2 + 6%(d*x + c)~(1/3)*b + 6)*c*e
“(-(d*x + ¢c)"(1/3)*b - a)/b"4 + ((d*x + c)"2*%b"6*xe"a - 6*%(d*x + c)~(5/3)*b~
5%e~a + 30x(d*x + c)~(4/3)*b"4*e"a - 120%(d*x + c)*b"3*e"a + 360*(d*x + c)~
(2/3)*b~2%e"a - 720*(d*x + c)~(1/3)*bxe~a + 720%e~a)*e~((d*x + c)~(1/3)*b)/
b~7 + ((d*x + ¢c)"2%b"6 + 6x(d*x + c)~(5/3)*b~5 + 30%(d*x + c)~(4/3)*b"4 + 1
20*(d*x + c)*b~3 + 360*(d*x + c)~(2/3)*b"2 + 720%(d*x + c)~(1/3)*b + 720)*e
“(-(d*x + c)~(1/3)*b - a)/b"7)*b)/d"2

Fricas [A]
time = 0.42, size = 109, normalized size = 0.42

3((60(dz + )30 + (5b'dz + 3ble)(da + )5 +120) cosh ((dz + )30+ a) — ((d + ¢) 6P + 206z + 18b%c + 120 (da + ¢) b ) simh ((dz + ¢) b + a))
W

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*cosh(a+b*(d*x+c)~(1/3)),x, algorithm="fricas")

[Out] -3*((60%x(d*x + c)~(2/3)*%b"2 + (5*%b~4xd*x + 3*b~4x*xc)*(d*x + c)~(1/3) + 120)*
cosh((d*x + c)~(1/3)*%b + a) - ((d*x + c)~(2/3)*b"5xd*x + 20%b~3xd*x + 18%b"~
3kc + 120%(d*x + c)~(1/3)*b)*sinh((d*x + c)~(1/3)*b + a))/(b"6xd"2)

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

/a:cosh (a—i—bm) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*cosh(a+b*(d*x+c)**(1/3)),x)
[Out] Integral(x*cosh(a + bx(c + d*x)**(1/3)), x)

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 707 vs. 2(231) =
462.
time = 0.43, size = 707, normalized size = 2.71

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*cosh(a+b*(d*x+c)~(1/3)),x, algorithm="giac")

[Out] -3/2%((((d*x + c)~(1/3)*b + a)~2*%b~3*c - 2*((d*x + c)~(1/3)*b + a)*axb~3*c
+ a”2*%b~3*%c - ((d*x + ¢c)~(1/3)*b + a)~5 + 5x((d*x + ¢c)~(1/3)*b + a)~4*a - 1
Ox((d*x + c)~(1/3)*%b + a)~3*a~2 + 10x((d*x + ¢c)~(1/3)*b + a)~2*xa~3 - 5x((dx*
X + ¢)”(1/3)*%b + a)*a™4 + a~5 - 2x((d*x + c)~(1/3)*b + a)*b”3*c + 2*axb~3*c
+ 5x((d*x + ¢)~(1/3)*b + a)~4 - 20%((d*x + c)~(1/3)*b + a)~3*a + 30*((d*x
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+ ¢c)”(1/3)*b + a)~2*xa"2 - 20*%((d*x + c)~(1/3)*b + a)*a~3 + 5*%a”4 + 2xb"3*c

- 20%((d*x + ¢c)~(1/3)*b + a)~3 + 60*%((d*x + c)~(1/3)*b + a)~2*a - 60*((d*x
+ ¢)”(1/3)*b + a)*a~2 + 20%a~3 + 60*((d*x + c)~(1/3)*b + a)~2 - 120*x((d*x +
c)~(1/3)*%b + a)*a + 60*a~2 - 120*x(d*x + c)~(1/3)*b + 120)*e”~((d*x + c)~(1/
3)*b + a)/(b"5xd) - (((d*x + c)~(1/3)*b + a)~2%b~3xc - 2*((d*x + c)~(1/3)*b
+ a)*axb~3xc + a~2*%b"3*%c - ((d*x + ¢c)~(1/3)*b + a)~5 + 5x((d*x + c)~(1/3)x*
b + a)”4xa - 10%((d*x + c)~(1/3)*b + a)~3*a"2 + 10*((d*x + c)~(1/3)*b + a)~
2%a~3 - Bk ((d*x + c)~(1/3)*b + a)*a~4 + a~5 + 2%((d*x + c)~(1/3)*b + a)*b~3
xC — 2%axb~3xc - 5kx((d*x + c)~(1/3)*b + a)~4 + 20*x((d*x + c)~(1/3)*b + a)~3
*a - 30%((d*x + ¢c)~(1/3)*b + a) 2%a~2 + 20*((d*x + c)~(1/3)*b + a)*a~3 - 5%
a~4 + 2xb"3xc - 20*%((d*x + ¢)~(1/3)*b + a)~3 + 60*x((d*x + c)~(1/3)*b + a)~2
*a — 60*%((d*x + c)~(1/3)*b + a)*a™2 + 20*a"3 - 60*x((d*x + ¢c)~(1/3)*b + a)~2
+ 120*%((d*x + ¢c)~(1/3)*b + a)*a — 60*a”2 - 120*%(d*x + c)~(1/3)*b - 120)*e”
(-(d*x + c)~(1/3)*b - a)/(b"5*d))/(bxd)

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

+

/wcosh(a—l—b(c+dm)1/3> dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*cosh(a + bx(c + d*x)~(1/3)),x)
[Out] int(x*cosh(a + bx(c + d*x)~(1/3)), x)
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3.66 | cosh (a + bv/c+ dx ) dx

Optimal. Leaf size=85

6vc+ dz cosh<a+b\/30+dz) Gsinh<a+bvsc+da:> 3(c+dx)2/3sinh(a+b\/3c+dx)
- +

b2d d + bd

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

Rubi [A]

time = 0.06, antiderivative size = 85, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.286,

steps used = 5, number of rules used = 4, integrand size = 14
Rules used = {5419, 5413, 3377, 2717}

6 sinh (a +bVc+dx ) 6v/c + dz cosh (a +bVc+dx ) 3(c + dz)?/® sinh (a +bVc+dx >
- +
b3d b%d bd

Antiderivative was successfully verified.
[In] Int[Cosh[a + bx(c + d*x)~(1/3)],x]

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

Rule 2717

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

Rule 3377

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

Rule 5413

Int[((a_.) + Cosh[(c_.) + (d_.)*(x_)"(n_)]1*(b_.))"(p_.), x_Symbol] :> Modul
e[{k = Denominator([nl]}, Dist[k, Subst[Int[x~(k - 1)*(a + b*Cosh[c + d*x~(kx*
n)])7p, x], x, x~(1/k)]1, x1] /; FreeQ[{a, b, c, d}, x] && FractionQ[n] && I
ntegerQ [p]

Rule 5419

Int[((a_.) + Cosh[(c_.) + (d_.)*(u_)"(m_)]*(b_.))"(p_.), x_Symbol] :> Dist[
1/Coefficient[u, x, 1], Subst[Int[(a + b*Cosh[c + d*x"n])~p, x], x, ul, x]
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/; FreeQ[{a, b, c, d, n}, x] && IntegerQ[p] && LinearQ[u, x] && NeQ[u, x]

Rubi steps

/cosh <a+b\/c+da: ) SubSt(f cosh (a—i—l;f) dz,z c-l—dx)

3Subst (f z% cosh(a + bzx) dz,z, Ve + dz >
- d

3(c + dz)?/3 sinh (a + bm> 6Subst (f zsinh(a + bz) dz, z, Vc + d:
bd bd
6mcosh<a+bm) 3(c+ dx) 2/3smh(a+bm> |
T b2d bd *
6v/c + dz cosh (a + bm) 6 sinh ( + bm> . 3(c+ dz)¥
b%d b3d

Mathematica [A]
time = 0.07, size = 65, normalized size = 0.76

—6bVc+ dz cosh (a +bVe+dx ) + 3(2 + b*(c + dz)*?) sinh (a +bVe+dx )
b3d

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + b*x(c + d*x)~(1/3)],x]
[Out] (-6*b*(c + d*x)~(1/3)*Cosh[a + b*(c + d*x)~(1/3)] + 3*%(2 + b™2*%(c + d*x)~(2
/3))*Sinh[a + bx(c + d*x)~(1/3)]1)/(b~3%d)

Maple [A]
time = 1.34, size = 133, normalized size = 1.56

method result

2
derivativedivides 3a? sinh (a+b(dx+c) 3 ) —6a ( <a+b(da:+c) 3 ) sinh (a~|—b(dz+c) 3 ) —cosh (a-{-b(dx—l—c) 3 ) ) +3 (a;;l;(dx—i—c) 3 ) sinh (a-{—b(
default 302 sinh (a+b(do-+) 3 ) ~6a((a+b(de-+c) 3 ) sinh (a-+b(dz+e)3 ) —cosh (a+b(da+c)3 ) ) +3 (a;;l;(dw-l-c) 5) ? sinh (a+b(

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a+b*(d*x+c)~(1/3)),x,method=_RETURNVERBOSE)
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[Out] 3/d/b~3*(a~2*sinh(a+b*(d*x+c) ~(1/3))-2*xa*x((a+b* (d*x+c)~(1/3))*sinh(a+b* (d*x
+c)~(1/3))-cosh(a+b* (d*x+c) ~(1/3)))+(a+bx (d*x+c) ~(1/3)) "2*sinh(a+b* (d*x+c)~
(1/3))-2*(a+bx(d*x+c) ~(1/3)) *cosh(a+b*x (d*x+c) ~(1/3))+2*sinh (a+b* (d*x+c) ~(1/

3)))

Maxima [A]
time = 0.27, size = 136, normalized size = 1.60

1 1
dz+c)b3e*—3 (dz+c %bze“ 6 (dz+-c) Tlfbe“—6e“ e<(dz+6)3b> dz+c)b3+3 (dz+c %b2 6 (dz+c, %b 6 e<7(dz+6)§bia> 1
b((( +o) (dz+e) +b4( +o) ) +(( +0)b*+3 (da-+c) +(b4+) +6) —2(dz+c)cosh((dz+c)éb+a)

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

[In] integrate(cosh(a+b*(d*x+c)~(1/3)),x, algorithm="maxima")

[Out] -1/2*x(b*x(((d*x + c)*b~3*e"a - 3*(d*x + c)~(2/3)*b"2*xe"a + 6%(d*x + c)~(1/3)
*bxe"a - 6*e"a)*e” ((d*x + c)~(1/3)*b)/b"4 + ((d*x + c)*b~3 + 3*x(d*x + c)~(2
/3)*b"2 + 6x(d*x + c)~(1/3)*b + 6)*e~(-(d*x + ¢c)~(1/3)*b - a)/b~4) - 2*(d*x

+ c)*cosh((d*x + c)~(1/3)*b + a))/d

Fricas [A]
time = 0.36, size = 58, normalized size = 0.68
3 (2 (dx + c)%bcosh ((dx + c)%b + a) - ((dx + c)%b2 + 2) sinh <(dx + c)%b + a>>
B b3d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+b*(d*x+c)~(1/3)),x, algorithm="fricas")

[Out] -3*x(2x(d*x + c)~(1/3)*b*cosh((d*x + c)~(1/3)*b + a) - ((d*x + c)~(2/3)*b~2
+ 2)*sinh((d*x + c)~(1/3)*b + a))/(b~3%d)

Sympy [A]
time = 0.25, size = 94, normalized size = 1.11
z cosh (a) forb=0A(b=0Vvd=0)
zcosh (a +by/c) ford=0
3(c+da)3 sinh (a+b\3/0 +dx ) 6v/Cc + dzT cosh (a+b\3/C +dzx ) 6sinh (a+b\3/c +dz )
i - 2 + #a otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+b*(d*x+c)**(1/3)),x)

[Out] Piecewise((x*cosh(a), Eq(b, 0) & (Eq(b, 0) | Eq(d, 0))), (x*xcosh(a + b*c*x(
1/3)), Eq(d, 0)), (3*(c + d*x)*x(2/3)*sinh(a + bx(c + d*x)**(1/3))/(b*d) -
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6*%(c + d*x)**x(1/3)*cosh(a + b*(c + d*x)**x(1/3))/(b*x*x2xd) + 6*sinh(a + b*(c
+ d*x)**(1/3))/(b*x3%d), True))

Giac [A]
time = 0.41, size = 128, normalized size = 1.51

2 1 2 ook
3(((dz+c)%b+a) —2((dz+c)%b+a)u+a2—2(dz+c)%b+2>e<(dz+c)db+a) 3(((dz+c)%b+a) —2((dz+c)%b+a)a+a2+2(dz+c)%b+2)e(_<“+c)db_“)
20°% - 20%d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+b*(d*x+c)~(1/3)),x, algorithm="giac")

[Out] 3/2*x(((d*x + c)~(1/3)*b + a)~2 - 2x((d*x + ¢c)~(1/3)*b + a)*a + a2 - 2x(d*x
+ ¢c)7(1/3)*b + 2)*xe”((d*x + c)~(1/3)*b + a)/(b~3*xd) - 3/2x(((d*x + c)~(1/3

Yxb + a)”2 - 2%((d*x + ¢c)~(1/3)*b + a)*a + a~2 + 2%(d*x + c)~(1/3)*b + 2)*e
“(-(d*x + ¢)~(1/3)*b - a)/(b~3*d)

Mupad [B]
time = 0.98, size = 75, normalized size = 0.88

6sinh(a+b(c+dw)1/3) Gcosh(a+b(c+da:)1/3) (c+dxz)'? 3sinh(a+b(c+da:)1/3> (c+dz)*?
v d - b2 d * bd

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b*(c + d*x)~(1/3)),x)

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

*d)



285

cosh <a—|—bm >

X

3.67 | dz

Optimal. Leaf size=232
cosh (a + by/c’) Chi(b(% —Ve+dx )>+cosh (a+ (=1)*®b/c’) Chi(—b((—1)2/3\3/3 — Ve +dx >)+

[Out] Chi(b*(c~(1/3)-(d*x+c)~(1/3)))*cosh(a+b*c”(1/3))+Chi(b*x((-1)~(1/3)*c~(1/3)+
(d*x+c)~(1/3)))*cosh(a-(-1)~(1/3)*b*c~(1/3) ) +Chi (-b*((-1)~(2/3) *c~(1/3) - (d*
x+c)~(1/3)))*cosh(a+(-1)~(2/3)*bxc~(1/3) ) -Shi(b*(c~(1/3)-(d*x+c)~(1/3)))*si
nh(a+b*c~(1/3))+Shi(bx((-1)~(1/3)*c~(1/3)+(d*x+c)~(1/3)))*sinh(a-(-1)"(1/3)
*bkc™(1/3))-Shi (b* ((-1)7(2/3)*c™(1/3) - (d*x+c) ~(1/3)) ) *sinh(a+(-1) " (2/3) *¥b*c
~(1/3))

Rubi [A]
time = 0.37, antiderivative size = 232, normalized size of antiderivative = 1.00, number of

number of rules _ j 9g
' integrand size ’

steps used = 13, number of rules used = 5, integrand size = 18
Rules used = {5473, 5401, 3384, 3379, 3382}

cosh (a+b9%) Chi (V&' ~ Ve dr ) )+ cosh (a -+ (~1/%9E) Chi( ~b((-1)°YF = VeF dz ) ) +cosh (a = YT b¥/2) Ohi(b(V=T V& + Vo) ) = sinh (a-+ b/2) Shi (b( Ve~ VT ) ) = sinh (a-+ (~1)**b3/2") i (b((~1)?* Y — Ve d5") ) + sinh (a = V=T 63 Shi(b(V-T V& + Ve dz ) )

Antiderivative was successfully verified.
[In] Int[Cosh[a + bx(c + d*x)~(1/3)1/x,x]

[Out] Cosh[a + bxc~(1/3)]*CoshIntegral[b*(c~(1/3) - (c + d*x)~(1/3))] + Coshl[a +
(-1)~(2/3)*bxc~(1/3)]1*CoshIntegral [- (b*((-1)~(2/3)*c~(1/3) - (c + d*x)~(1/3

)))] + Cosh[a - (-1)~(1/3)*bxc~(1/3)]*CoshIntegral [b*((-1)~(1/3)*c~(1/3) +

(c + d*x)~(1/3))] - Sinh[a + b*c~(1/3)]*SinhIntegral [bx(c~(1/3) - (c + d*x)
~(1/3))] - Sinh[a + (-1)7(2/3)*b*c~(1/3)]*SinhIntegral [bx((-1)~(2/3)*c~(1/3

) - (c + d*x)~(1/3))] + Sinh[a - (-1)"(1/3)*b*c~(1/3)]*SinhIntegral [b*((-1)
“(1/3)*%c™(1/3) + (c + d*x)~(1/3))]

Rule 3379

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

Rule 3382

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

Rule 3384
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Int[sinl(e_.) + (f_.)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Dist[Cos[(d*
e - cxf)/d], Int[Sin[cx(£f/d) + f*x]/(c + d*x), x], x] + Dist[Sin[(d*e - cx*f
)/d], Int[Cos[c*(f/d) + f*x]/(c + d*x), x], x] /; FreeQ[{c, d, e, f}, x] &&
NeQ[d*e - cxf, 0]

Rule 5401

Int[Cosh[(c_.) + (d_.)*(x_)1*(x_)"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Sy
mbol] :> Int[ExpandIntegrand([Cosh[c + d*x], x"m*(a + b*x"n)"p, x], x] /; Fr
eeQ[{a, b, c, d}, x] && ILtQ[p, 0] && IntegerQ[m] && IGtQ[n, 0] && (EqQ[n,
2] || EqQlp, -11)

Rule 5473

Int[((a_.) + Cosh[(c_.) + (d_.)*(u )" (m_)]*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/Coefficient[u, x, 11" (m + 1), Subst[Int[(x - Coefficient[u, x,
0]) “m*(a + b*Cosh[c + d*x"n])~p, x], x, ul, x] /; FreeQ[{a, b, c, d, n, p}
, x] && LinearQ[u, x] && NeQ[u, x] && IntegerQ[m]

Rubi steps

x —Cc+x

cosh (a + bv/ec + dz h bé
/ ( >dx—Subst</COS (a—l— \/:?) dx,w,c-l-dw)

2
= 3Subst (/ 2" cosh(a + br) dz,z,Vc+dx )

=38ubst< ( cosh(a+bz)  cosh(a+bz)  cosh(a+bz)
Vo —z) 3(—V=1+fc —z) 3((-123¥c —q)

 Subst cosh(a + bzx) d .0 Ve T ds ) B Subst( cosh(a + bx)

Y-z

h (bc —b
—(cosh (a+b€/E)Subst( cos \g/l/g z) dz,z, v+ dz
c —zx

Ve -z

)

= cosh (a + by/c’) Chi(b{’/z — bm> + cosh (@ — V/=1'b/c) Chi({‘/—_]

Mathematica [C] Result contains higher order function than in optimal. Order 9 vs. order
4 in optimal.
time = 0.06, size = 231, normalized size = 1.00
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Antiderivative was successfully verified.

[In] Integrate[Cosh[a + bx(c + d*x)~(1/3)]/x,x]

[Out] (RootSum[c - #1°3 & , Cosh[a + b*#1]*CoshIntegral[b*((c + d*x)~(1/3) - #1)]
- CoshIntegral[b*((c + d*x)~(1/3) - #1)]*Sinh[a + b#*#1] - Cosh[a + b*#1]*S
inhIntegral [bx((c + d*x)~(1/3) - #1)] + Sinh[a + b*#1]*SinhIntegral [bx((c +
d*x)~(1/3) - #1)] & ] + RootSum[c - #173 & , Cosh[a + b#*#1]*CoshIntegral[b

*((c + d*x)~(1/3) - #1)] + CoshIntegral[b*((c + d*x)~(1/3) - #1)]*Sinh[a +

b*#1] + Cosh[a + b*#1]*SinhIntegral[b*((c + d*x)~(1/3) - #1)] + Sinh[a + b*
#1]xSinhIntegral [bx((c + d*x)~(1/3) - #1)] & 1)/2

Maple [F]
time = 0.63, size = 0, normalized size = 0.00

dz
T

/ cosh (a + b(dz + c)%>

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a+b*(d*x+c)~(1/3))/x,x)
[Out] int(cosh(a+b*(d*x+c)~(1/3))/x,x)
Maxima [F]

time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+bx(d*x+c)~(1/3))/x,x, algorithm="maxima")
[Out] integrate(cosh((d*x + c)~(1/3)*b + a)/x, x)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 503 vs.
2(182) = 364.
time = 0.45, size = 503, normalized size = 2.17

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+b*(d*x+c)~(1/3))/x,x, algorithm="fricas")

[Out] 1/2*Ei(-(d*x + c)~(1/3)*b - 1/2*(b~3*c)~(1/3)*(sqrt(-3) + 1))*cosh(1/2x(b"3
*xc)~(1/3)*(sqrt(-3) + 1) - a) + 1/2+#Ei((d*x + c)~(1/3)*b - 1/2x(-b"3*c)~(1/
3)*(sqrt(-3) + 1))*cosh(1/2*(-b~3*c)~(1/3)*(sqrt(-3) + 1) + a) + 1/2+%Ei(-(d
*x + ¢c)~(1/3)*%b + 1/2%(b~3%c)~(1/3)*(sqrt(-3) - 1))*cosh(1/2*(b~3%c)~(1/3)*
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(sqrt(-3) - 1) + a) + 1/2*Ei((d*x + c)~(1/3)*b + 1/2%(-b~3*c)~(1/3)*(sqrt(-
3) - 1))*cosh(1/2%(-b~3*c)~(1/3)*(sqrt(-3) - 1) - a) + 1/2*%Ei(-(d*x + c)~(1
/3)*b + (b~3%c)~(1/3))*cosh(a + (b~3%c)~(1/3)) + 1/2*xEi((d*x + c)~(1/3)*b +

(-b"3%c)~(1/3))*cosh(-a + (-b~3%c)~(1/3)) + 1/2*Ei(-(d*x + c)~(1/3)*b - 1/
2% (b~3*c) " (1/3)*(sqrt(-3) + 1))*sinh(1/2*(b~3%c)~(1/3)*(sqrt(-3) + 1) - a)
+ 1/2+Ei((d*x + c)~(1/3)*b - 1/2%(-b~3*c)~(1/3)*(sqrt(-3) + 1))*sinh(1/2x(-
b~3%c)~(1/3)*(sqrt(-3) + 1) + a) - 1/2xEi(-(d*x + c)~(1/3)*b + 1/2%(b~3%c)"
(1/3)*(sqrt(-3) - 1))*sinh(1/2*%(b~3*c)~(1/3)*(sqrt(-3) - 1) + a) - 1/2*Ei((
d*x + ¢c)~(1/3)*b + 1/2%x(-b~3*c)~(1/3)*(sqrt(-3) - 1))*sinh(1/2*%(-b~3*c)~(1/
3)*(sqrt(-3) - 1) - a) - 1/2%Ei(-(d*x + c)~(1/3)*b + (b~3*c)~(1/3))*sinh(a
+ (b"3%c)~(1/3)) - 1/2+%Ei((d*x + c)~(1/3)*b + (-b~3%c)~(1/3))*sinh(-a + (-b
~3%c)~(1/3))

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00
cosh (a +bVec+dx )
/ dx
x

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+b*(d*x+c)**(1/3))/x,x)
[Out] Integral(cosh(a + b*(c + d*x)**(1/3))/x, x)
Giac [F]

time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(a+b*(d*x+c)~(1/3))/x,x, algorithm="giac")
[Out] integrate(cosh((d*x + c)~(1/3)*b + a)/x, x)

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

dz

/ cosh(a +b(c+ dz)1/3>

T

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a + b*(c + d*x)~(1/3))/x,x)
[Out] int(cosh(a + bx(c + d*x)~(1/3))/x, x)
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cosh <a—|—bm >

w2

3.68 | dz

Optimal. Leaf size=329

 cosh (a+bm> dehi(b<€/E _ m)) sinh (a + b{/c ) _ﬁbd(}hi(b(ﬁ% + Ve

x + 3c2/3 3¢2/

[Out] -cosh(a+b*(d*x+c)~(1/3))/x-1/3*b*d*cosh(a+b*c~(1/3))*Shi (b*(c~(1/3)-(d*x+c)
~(1/3)))/c~(2/3)-1/3*(-1)~(2/3) ¥*b*d*cosh (a+(-1) ~(2/3) *b*c~ (1/3) ) *Shi (b* ((-1

)~ (2/3)*c~(1/3)-(d*x+c)~(1/3))) /c~(2/3)-1/3%(-1) ~(1/3) *bxd*cosh(a-(-1) ~(1/3
)*¥bxc~(1/3))*Shi (b*((-1)~(1/3)*c~(1/3)+(d*x+c)~(1/3)))/c~(2/3)+1/3*b*d*Chi (
b*(c~(1/3)-(d*x+c)~(1/3)))*sinh(a+b*xc~(1/3))/c~(2/3)-1/3*(-1) " (1/3) *b*d*Chi
(b*x((-1)~(1/3)*c~(1/3)+(d*x+c)~(1/3)) ) *sinh(a-(-1)~(1/3)*b*c~(1/3))/c~(2/3)
+1/3%(-1)~(2/3) *b*d*Chi (-b* ((-1)~(2/3)*c~(1/3) - (d*x+c)~(1/3)))*sinh(a+(-1)~
(2/3)*b*c~(1/3))/c~(2/3)

Rubi [A]
time = 0.52, antiderivative size = 329, normalized size of antiderivative = 1.00, number of

, number of rules _ 0.333,
integrand size

steps used = 14, number of rules used = 6, integrand size = 18
Rules used = {5473, 5397, 5388, 3384, 3379, 3382}

Antiderivative was successfully verified.
[In] Int[Cosh[a + bx(c + d*x)~(1/3)]1/x"2,x]

[Out] -(Cosh[a + bx(c + d*x)~(1/3)]/x) + (b*d*CoshIntegral[bx(c~(1/3) - (c + d*x)
~(1/3))1*Sinh[a + b*c~(1/3)]1)/(3*%c~(2/3)) - ((-1)~(1/3)*b*d*CoshIntegral [b*
((-1)7(1/3)*c~(1/3) + (c + d*x)~(1/3))]*Sinh[a - (-1)7(1/3)*b*c™(1/3)])/(3*
c~(2/3)) + ((-1)~(2/3)*bxd*CoshIntegral [-(b*((-1)~(2/3)*c~(1/3) - (c + d*x)
~(1/3)))]1*Sinh[a + (-1)7(2/3)*b*c™(1/3)]1)/(3%c”(2/3)) - (bxd*Cosh[a + bxc~(
1/3)]1*SinhIntegral [b*(c™(1/3) - (c + d*x)~(1/3))1)/(3%c~(2/3)) - ((-1)~(2/3

) *b*d*Cosh[a + (-1)~(2/3)*b*c~(1/3)]*SinhIntegral [bx((-1)~(2/3)*c~(1/3) - (

c + d*x)~(1/3))]1)/(8%c™(2/3)) - ((-1)~(1/3)*b*d*Cosh[a - (-1)7(1/3)*b*c™(1/
3)]*SinhIntegral [bx((-1)~(1/3)*c™(1/3) + (c + d*x)~(1/3))]1)/(3%c™(2/3))

Rule 3379

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

Rule 3382
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Int[sin[(e_.) + (Complex[0, fz_1)*(f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbo
1] :> Simp[CoshIntegral [cxf*(fz/d) + f*fzxx]/d, x] /; FreeQ[{c, d, e, f, fz
}, x] && EqQld*(e - Pi/2) - cxf*fzxI, 0]

Rule 3384

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

Rule 5388

Int[((a_) + (b_.)*(x_)"(n_))~(p_)*Sinh[(c_.) + (d_.)*(x_)], x_Symbol] :> In
t [ExpandIntegrand [Sinh[c + d*x], (a + b*x™n)"p, x], x] /; FreeQ[{a, b, c, 4
}, x] && ILtQ[p, 0] &% IGtQ[n, 0] && (EqQIn, 21 || EqQlp, -11)

Rule 5397

Int[Cosh[(c_.) + (d_.)*(x_)]1*((e_)*(x_))"(m_.)*x((a_) + (b_)*(x_)"(n )" (p
_), x_Symbol] :> Simp[e~m*(a + b*x™n)~(p + 1)*(Cosh[c + d*x]/(b*nx(p + 1)))
, x] - Dist[d*(e”m/(b*n*(p + 1))), Int[(a + b*x"n)~(p + 1)*Sinh[c + d*x], x
1, x] /; FreeQ[{a, b, c, d, e, m, n}, x] && IntegerQ[p] && EqQ[m - n + 1, O
1 && LtQ[p, -1] && (IntegerQ[n] || GtQle, 0])

Rule 5473

Int[((a_.) + Cosh[(c_.) + (d_)*(u_ )" (0 )]*(b_.))"(p_.)*(x_)"(m_.), x_Symbo
1] :> Dist[1/Coefficient[u, x, 1] (m + 1), Subst[Int[(x - Coefficient[u, x,
0]) “m*(a + b*Cosh[c + d*x"n])~p, x], x, ul, x] /; FreeQ[{a, b, c, d, n, p}
, x] && LinearQ[u, x] && NeQ[u, x] && IntegerQ[m]

Rubi steps
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/cosh<a+b\/30+d$c>d dSbt(/cosh(a-i—bW
T = dSubs

= (—cta) dz,z c+dx)

_ (3d)Subst (/ z? cosh(a + bx) m)

(c— 23)?
cosh (a + bv/e + da:
__ ( _ (bd)Subst ( sinhla +b2) 3 o Vot da )
T c—z
cosh (a +bve+ da:

B sinh(a + bx) sinh(a -
— . bd)Subs( <02/3 7 —z)+3c2/3(\”/3+

cosh (a b eTdn ) (bd)Subst [ = “*b“”) dz,z, Ve + dz ) (bd)

T 302/ 3
. sinh(b%—bm)
cosh (a + bm> (bdcosh (a + bv/c')) Subst| [ Ve dx

- - +
x 3c2/3
cosh (a + bV +dx > bdChi <b\3‘/<7 —bvVe+dx ) sinh (a +bv/c’)
= — —+— —
x 3c2/3

Mathematica [C] Result contains higher order function than in optimal. Order 9 vs. order
4 in optimal.
time = 0.36, size = 211, normalized size = 0.64

HEI((Verda 1)) } < semrimE (1 . gz(aww)) B . {Ci s, ot Chi(»( Ve + do—#1) )~Chi(»(Ve + da’ 1) ) sun# D —cosneftShi (o Ve + do—#1) )emanetShi (o Ve + do#1)) D

[c —#1 & 7T P}

Antiderivative was successfully verified.

[In] Integrate[Cosh[a + bx(c + d*x)~(1/3)]1/x"2,x]

[Out] (b*d*x*RootSum[c - #1°3 & , (E~(a + b*#1)*ExpIntegralEi[b*((c + d*x)~(1/3)
-#D)D/#172 & ] + ((-3x(1 + E7(2x(a + b*(c + d*x)7(1/3)))))/E"(bx(c + d*x)
~(1/3)) - b*d*x*RootSum[c - #1°3 & , (Cosh[bx#1]*CoshIntegral [b*((c + d*x)~
(1/3) - #1)] - CoshIntegral [bx((c + d*x)~(1/3) - #1)]*Sinh[b*#1] - Cosh[bx#
1]1*SinhIntegral [bx((c + d*x)~(1/3) - #1)] + Sinh[bx#1]*SinhIntegral [b*((c +
d*x)~(1/3) - #1)1)/#17°2 & ]1)/E~a)/(6%*x)

Mabple [F]
time = 0.65, size = 0, normalized size = 0.00

i
xr2

/ cosh <a-|— b(dx + c)%> .
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(cosh(a+b*(d*x+c)~(1/3))/x"2,x%)
[Out] int(cosh(a+b*(d*x+c)~(1/3))/x"2,x%)
Maxima [F]

time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cosh(atbx(d*x+c)~(1/3))/x"2,x, a