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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 [ 51 ]. This is test number [ 23 |.

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 (51 ) | 0.00 (0)

Mathematica | 100.00 ( 51 ) | 0.00 (0 )
Sympy 56.86 (29 ) |43.14 (22)
Fricas 27.45 (14) | 72.55 (37)
Maple 2745 (14) | 72.55 (37)
Mupad | 27.45 (14) | 72.55 (37)
Giac 2745 (14) | 72.55 (37)
Maxima | 27.45 (14) | 72.55 (37)

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 100.00 0.00 0.00 0.00
Maxima, 23.53 3.92 0.00 72.55
Maple 9.80 17.65 0.00 72.55
Fricas 5.88 21.57 0.00 72.55
Giac 3.92 23.53 0.00 72.55
Sympy 3.92 93.53 29.41 43.14
Mupad N/A 27.45 0.00 72.55

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 37 100.00 % 0.00 % 0.00 %
Fricas 37 100.00 % 0.00 % 0.00 %
Giac 37 100.00 % 0.00 % 0.00 %
Maxima, 37 100.00 % 0.00 % 0.00 %
Sympy 22 45.45 % 54.55 % 0.00 %
Mupad 37 100.00 % 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 0.31 262.39 1.00 216.00 1.00
Mathematica | 0.55 183.51 0.75 149.00 0.74

Maple 0.10 1080.86 4.76 711.00 4.94
Maxima 0.31 305.71 1.65 253.00 1.76

Fricas 4.26 804.50 3.93 514.50 3.57

Sympy 22.36 3490.28 16.71 1460.00 12.14

Giac 1.21 1512.00 7.01 1009.00 7.01
Mupad 1.38 379.36 2.07 305.00 2.21

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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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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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: {ll@lﬂlﬂ@ 10} [17}[12} 13} [14} 15} [16}[17} [[8} [19} 20} 21}
[28}[29} 30} B1} 32,33, 34 [B7}38} (39 1401 |41 [42} 43} [44] |45 [46), 47} 48]

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

=
oS
B
s
=y
B
ES
=

2.1.2 Mathematica

A grade: { (12,3, 516, 7, 8,010} L1} [12,[13, 1415 leeler s
5 20,6031 52165 51 55 50 519 59 0 AT 13 A A i UG T A B )

B grade: { }

C grade: { }

F grade: { }

2.1.3 Maple

A grade: { B[4 [11}50,/51] }
B grade: { [T} [2}[8}[0} [L0}[15,[L6, 17, [L§] }

C grade: { }

F grade: { [5, 617, [12} [13}[14} 19} [20}[21} [22} [23, 24} 25} 26} 27} 28} 29} 30} 31} 32} 33) 34} 35} 36} 37,
3839 40} A1} |42, [43} 44} |45} 46, |47} 48} 49 }

2.1.4 Maxima

A grade: { [T} [2}[3, [4, 8} 9} [10} [T} [17}[18} 50, [51] }
B grade: { }

C grade: { }

F grade: { Bl[6;[7,12)[13}[14} 19} 20, [21}[22} 23} [24} [25},[26} 27} [28} [29} 30} 31} [32} ]33} 34} 35} [36} 37}
45} (46, A7, 48 49 }
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2.1.5 FriCAS

A grade: { BEOET))
B grade: { [T} 2,[3}[8} 9} 10} L1} 15} L6} (17, [T8] }
C grade: { }

F grade: { )67 (23} 14 19,20, 21,[22, 25 24,25 26,27 25) 29,50, ) 2 3 54,55, 36,57
58, 39| IO, 1 42, 3] 14 454 A7 A 49

2.1.6 Sympy

A grade: { }

B grade: { [1}[2,3}4,8} % [L0} L1} [15}[16} 17} 18] }

C grade: { 5,67 T2 15 2 25 2 25 2 2 53 B9, 0L 6

F grade: { [13}[14}[20} 21} 27} 28} 29} [30, 31 [34} [35} 36} 37} |38} [T} |42} 43} |44} (45}, AT} A8} [49) }

2.1.7 Giac

A grade: { }
B grade: { 2BABBIOILIB M}

C grade: { }

F grade: { )7 [[2\T3} 14 19,20, 21,[22, 25 24,25 26,27 25 29,50} T 2 53 54,55, 56,57,
(58, 50} 0 1] 42,3 44 45 Ay A 49

2.1.8 Mupad

A grade: { }
B grade: {[12,5)/8 5610 (1, 13163 5 50,51 }
C grade: { }

F grade: { )72 T3)[2 19} 20, 21 22,25 24,25 26,27, 25,59, 50,1, 52 53, 5 55 56,7
58 39,0} 1 2 45, 45, 0] AT s ]}
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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 B A B B B B
) verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
viated to MMA.
size 189 189 151 1229 353 912 5992 1708 469
N.S. 1 1.00 0.80 6.50 1.87 4.83 31.70 9.04 2.48

time (sec) N/A 0.125 0470 0.112 0.332 1.626 0973 1.236 1.438

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

grade A A A B A B B B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 144 144 113 711 253 533 3271 1009 305
N.S. 1 1.00 0.78 4.9 1.76 3.70 2272 7.01 2.12
time (sec) N/A 0.081 0.139 0.113 0.295 1.851 0.691 1.178 1.197

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

grade A A A A A B B B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 97 97 73 96 153 236 1460 478 185
N.S. 1 1.00 0.75 0.99 1.58 243 15.06 4.93 1.91

time (sec) N/A 0.040 0.077 0.028 0.297 1.910 0.439 0.989 1.028
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Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A B B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 60 60 43 59 73 95 439 167 97
N.S. 1 1.00 0.72 0.98 1.22 1.58 7.32 2.78 1.62
time (sec) N/A 0.021 0.062 0.021 0.277 2450 0.253 1412 0.956
Problem 5 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 118 118 93 0 0 0 428 0 -1
N.S. 1 1.00 0.79 0.00 0.00 0.00 3.63 0.00 -0.01
time (sec) N/A 0.064 0.135 0.033 0.000  0.000 4.137 0.000 0.000
Problem 6 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 171 171 113 0 0 0 2076 0 -1
N.S. 1 1.00 0.66 0.00 0.00 0.00 12.14 0.00 -0.01
time (sec) N/A 0.155 0.284 0.029 0.000  0.000 31.659 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 209 209 133 0 0 0 6368 0 -1
N.S. 1 1.00 0.64 0.00 0.00 0.00 30.47 0.00 -0.00
time (sec) N/A 0.202 0.511 0.042 0.000  0.000 99.641 0.000 0.000
Problem 8 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A B A B B B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 292 292 247 2443 573 1712 11914 3283 694
N.S. 1 1.00 0.85 8.37 1.96 5.86 40.80 11.24 2.38
time (sec) N/A 0.184 0.747 0.116 0.320 4700 1.541 1.219 1.741
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Problem 9 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A B A B B B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 216 216 178 1471 413 1044 6836 2010 499
N.S. 1 1.00 0.82 6.81 1.91 4.83 31.65 9.31 2.31
time (sec) N/A 0.133 0.296 0.109 0.319 10.117 1.242 0.850 1.388
Problem 10 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A B A B B B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 144 144 113 711 253 496 3271 1009 305
N.S. 1 1.00 0.78 4.94 1.76 3.44 22.72 7.01 2.12
time (sec) N/A 0.081 0.157 0.102 0.342 5.192 0.677 1.317 1.182
Problem 11 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A B B B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 91 91 67 90 121 218 1096 380 179
N.S. 1 1.00 0.74 0.99 1.33 2.40 12.04 4.18 1.97
time (sec) N/A 0.039 0.069 0.100 0.295 8.367 0.444 1.320 1.048
Problem 12 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 178 178 146 0 0 0 666 0 -1
N.S. 1 1.00 0.82 0.00 0.00 0.00 3.74 0.00 -0.01
time (sec) N/A 0.114 0.260 0.043 0.000  0.000 6.794 0.000 0.000
Problem 13 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 247 247 163 0 0 0 0 0 -1
N.S. 1 1.00 0.66 0.00 0.00 0.00 0.00 0.00 -0.00
time (sec) N/A 0.287 0.749 0.043 0.000  0.000 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 F F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 292 292 326 0 0 0 0 0 -1
N.S. 1 1.00 1.12 0.00 0.00 0.00 0.00 0.00 -0.00
time (sec) N/A 0.274 0.955 0.052 0.000  0.000 0.000 0.000 0.000
Problem 15 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A B B B B B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 379 379 327 3953 793 26568 20086 5234 933
N.S. 1 1.00 0.86 10.43 2.09 7.01 53.00 13.81 2.46
time (sec) N/A 0.259 1.028 0.122 0.340 5.225 2.322 1.040 2.099
Problem 16 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A B B B B B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 284 284 239 2443 573 1691 11914 3283 694
N.S. 1 1.00 0.84 8.60 2.02 5.95 41.95 11.56 2.44
time (sec) N/A 0.189 0.634 0.121 0.321 2.806 1.593 1.282 1.745
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A B A B B B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 189 189 151 1229 353 838 5992 1708 469
N.S. 1 1.00 0.80 6.50 1.87 443  31.70  9.04 2.48
time (sec) N/A 0.117 0.441 0.109 0.308 1.108 1.015 1.832 1.432
Problem 18 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A B A B B B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 121 121 90 475 169 382 2152 673 280
N.S. 1 1.00 0.74 3.93 1.40 3.16 17.79 5.56 2.31
time (sec) N/A 0.052 0.108 0.104 0.305 1.295 0.599 1.106 1.133
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Problem 19 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 258 258 217 0 0 0 911 0 -1
N.S. 1 1.00 0.84 0.00 0.00 0.00 3.53 0.00 -0.00
time (sec) N/A 0.208 0.607 0.023 0.000  0.000 10.546 0.000 0.000
Problem 20 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 347 347 241 0 0 0 0 0 -1
N.S. 1 1.00 0.69 0.00 0.00 0.00 0.00 0.00 -0.00
time (sec) N/A 0.429 1.182 0.024 0.000  0.000 0.000 0.000 0.000
Problem 21 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 480 480 579 0 0 0 0 0 -1
N.S. 1 1.00 1.21 0.00 0.00 0.00 0.00 0.00  -0.00
time (sec) N/A 0.755 1.029 0.022 0.000  0.000 0.000 0.000 0.000
Problem 22 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 363 363 315 0 0 0 1132 0 -1
N.S. 1 1.00 0.87 0.00 0.00 0.00 3.12 0.00  -0.00
time (sec) N/A 0.252 0.741 0.023 0.000  0.000 15.698 0.000 0.000
Problem 23 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 260 260 219 0 0 0 911 0 -1
N.S. 1 1.00 0.84 0.00 0.00 0.00 3.50 0.00 -0.00
time (sec) N/A 0.173 0.598 0.025 0.000  0.000 10.322 0.000 0.000
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Problem 24 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 180 180 147 0 0 0 666 0 -1
N.S. 1 1.00 0.82 0.00 0.00 0.00 3.70 0.00 -0.01
time (sec) N/A 0.121 0.269 0.044 0.000  0.000 6.989 0.000 0.000
Problem 25 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 120 120 93 0 0 0 428 0 -1
N.S. 1 1.00 0.78 0.00 0.00 0.00 3.57 0.00 -0.01
time (sec) N/A 0.065 0.130 0.027 0.000  0.000 4.250 0.000 0.000
Problem 26 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 7 7 56 0 0 0 204 0 -1
N.S. 1 1.00 0.73 0.00 0.00 0.00 2.65 0.00 -0.01
time (sec) N/A 0.027 0.067 0.024 0.000  0.000 1.991 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 125 125 100 0 0 0 0 0 -1
N.S. 1 1.00 0.80 0.00 0.00 0.00 0.00 0.00 -0.01
time (sec) N/A 0.084 0.170 0.045 0.000  0.000 0.000 0.000 0.000
Problem 28 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F F(-1) F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 206 206 149 0 0 0 0 0 -1
N.S. 1 1.00 0.72 0.00 0.00 0.00 0.00 0.00 -0.00
time (sec) N/A 0.256 0.383 0.058 0.000  0.000 0.000 0.000 0.000
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Problem 29 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 342 342 195 0 0 0 0 0 -1
N.S. 1 1.00  0.57 0.00 0.00 0.00 0.00 0.00 -0.00
time (sec) N/A 0.545 0.936 0.026 0.000  0.000 0.000 0.000 0.000
Problem 30 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 340 340 239 0 0 0 0 0 -1
N.S. 1 1.00 0.70 0.00 0.00 0.00 0.00 0.00 -0.00
time (sec) N/A 0.492 1.203 0.023 0.000  0.000 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 246 246 165 0 0 0 0 0 -1
N.S. 1 1.00 0.67 0.00 0.00 0.00 0.00 0.00  -0.00
time (sec) N/A 0.272 0.812 0.042 0.000  0.000 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 171 171 113 0 0 0 2076 0 -1
N.S. 1 1.00 0.66 0.00 0.00 0.00 12.14 0.00 -0.01
time (sec) N/A 0.150 0.278 0.032 0.000  0.000 30.697 0.000 0.000
Problem 33 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 103 103 81 0 0 0 954 0 -1
N.S. 1 1.00 0.79 0.00 0.00 0.00 9.26 0.00 -0.01
time (sec) N/A 0.032 0.093 0.027 0.000  0.000 15.396 0.000 0.000
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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 205 205 147 0 0 0 0 0 -1
N.S. 1 1.00 0.72 0.00 0.00 0.00 0.00 0.00 -0.00
time (sec) N/A 0.264 0.373 0.062 0.000  0.000 0.000 0.000 0.000
Problem 35 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 304 304 207 0 0 0 0 0 -1
N.S. 1 1.00 0.68 0.00 0.00 0.00 0.00 0.00 -0.00
time (sec) N/A 0.541 1.167 0.023 0.000  0.000 0.000 0.000 0.000
Problem 36 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 491 491 268 0 0 0 0 0 -1
N.S. 1 1.00 0.55 0.00 0.00 0.00 0.00 0.00  -0.00
time (sec) N/A 0.979 1.624 0.027 0.000  0.000 0.000 0.000 0.000
Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 433 433 581 0 0 0 0 0 -1
N.S. 1 1.00 1.34 0.00 0.00 0.00 0.00 0.00  -0.00
time (sec) N/A 0.761 1.046 0.023 0.000  0.000 0.000 0.000 0.000
Problem 38 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 292 292 327 0 0 0 0 0 -1
N.S. 1 1.00 1.12 0.00 0.00 0.00 0.00 0.00 -0.00
time (sec) N/A 0.280 0.962  0.050 0.000  0.000 0.000 0.000 0.000
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Problem 39 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 208 208 133 0 0 0 6368 0 -1
N.S. 1 1.00 0.64 0.00 0.00 0.00 30.62 0.00 -0.00
time (sec) N/A 0.205 0.521 0.042 0.000  0.000 96.354 0.000 0.000
Problem 40 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 103 103 81 0 0 0 3172 0 -1
N.S. 1 1.00 0.79 0.00 0.00 0.00 30.80 0.00 -0.01
time (sec) N/A 0.032 0.108 0.041 0.000  0.000 53.643 0.000 0.000
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 333 333 197 0 0 0 0 0 -1
N.S. 1 1.00 0.59 0.00 0.00 0.00 0.00 0.00  -0.00
time (sec) N/A 0.507 0.907 0.025 0.000  0.000 0.000 0.000 0.000
Problem 42 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 452 452 267 0 0 0 0 0 -1
N.S. 1 1.00  0.59 0.00 0.00 0.00 0.00 0.00  -0.00
time (sec) N/A 0.894 1.641 0.027 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(-1) F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 665 665 327 0 0 0 0 0 -1
N.S. 1 1.00 0.49 0.00 0.00 0.00 0.00 0.00 -0.00
time (sec) N/A 1.504 2.243 0.024 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 A A A F F F F(-1) F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 1059 1047 248 0 0 0 0 0 -1
N.S. 1 099 0.23 0.00 0.00 0.00 0.00 0.00  -0.00
time (sec) N/A 1.587 0.414 0.029 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 495 464 198 0 0 0 0 0 -1
N.S. 1 094 0.40 0.00 0.00 0.00 0.00 0.00  -0.00
time (sec) N/A 0.500 0.251 0.030 0.000  0.000 0.000 0.000 0.000
Problem 46 Optimal | Rubi MMA Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F F C F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 253 238 147 0 0 0 241 0 -1
N.S. 1 094 0.58 0.00 0.00 0.00 0.95 0.00  -0.00
time (sec) N/A 0.166 0.151 0.019 0.000  0.000 204.443 0.000 0.000
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 162 162 118 0 0 0 0 0 -1
N.S. 1 1.00 0.73 0.00 0.00 0.00 0.00 0.00 -0.01
time (sec) N/A 0.108 0.185 0.027 0.000  0.000 0.000 0.000 0.000
Problem 48 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 295 295 128 0 0 0 0 0 -1
N.S. 1 1.00 0.43 0.00 0.00 0.00 0.00 0.00 -0.00
time (sec) N/A 0.285 0.197 0.031 0.000  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 F F F(-1) F F
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 483 483 128 0 0 0 0 0 -1
N.S. 1 1.00 0.27 0.00 0.00 0.00 0.00 0.00 -0.00
time (sec) N/A 0.707 0.351 0.029 0.000  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 A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 84 84 91 111 100 231 97 113 101
N.S. 1 1.00 1.08 1.32 1.19 2.75 1.15 1.35 1.20
time (sec) N/A 0.049 0.119 0.119 0.284 8902 22.140 0.762 1.510
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 84 84 91 111 100 217 97 113 101
N.S. 1 1.00 1.08 1.32 1.19 2.58 1.15 1.35 1.20
time (sec) N/A 0.0562 0.128 0.116 0.276 4.052 22.010 1.348 1.483
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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 [8] had the largest ratio of [31]

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; uz;g:e antlf;“r:ifzzwe leaf size integrand leaf size
1 A 2 1 1.00 29 0.034
2 A 2 1 1.00 29 0.034
3 A 2 1 1.00 27 0.037
4 A 2 1 1.00 20 0.050
5! A 3 2 1.00 29 0.069
6 A 3 3 1.00 29 0.103
7 A 3 3 1.00 29 0.103
3 A 2 1 1.00 31 0.032
9 A 2 1 1.00 31 0.032
10 A 2 1 1.00 29 0.034
11 A 2 1 1.00 22 0.045
12 A 3 2 1.00 31 0.065
13 A 4 3 1.00 31 0.097
14 A 4 3 1.00 31 0.097
15 A 2 1 1.00 31 0.032
16 A 2 1 1.00 31 0.032
17, A 2 1 1.00 29 0.034
18 A 2 1 1.00 22 0.045
19 A 3 2 1.00 31 0.065
20 A 4 3 1.00 31 0.097
21] A ) 3 1.00 31 0.097
22 A 3 2 1.00 31 0.065
23] A 3 2 1.00 31 0.065
24 A 3 2 1.00 31 0.065
25) A 3 2 1.00 29 0.069
Continued on next page
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number of

number of

normalized

A o integrand b f rul
# | grade sheps widie | antidertvative | e tegrand leaf size
26 A 2 2 1.00 22 0.091
27 A 4 2 1.00 31 0.065
28 A 5 3 1.00 31 0.097
29 A 6 3 1.00 31 0.097
30 A 4 3 1.00 31 0.097
31 A 4 3 1.00 31 0.097
32 A 3 3 1.00 29 0.103
33 A 2 2 1.00 22 0.091
34 A 5 3 1.00 31 0.097
35 A 6 3 1.00 31 0.097
36 A 7 3 1.00 31 0.097
37 A 5 3 1.00 31 0.097
@ A 4 3 1.00 31 0.097
39 A 3 3 1.00 29 0.103
4_0 A 2 2 1.00 22 0.091
41 A 6 3 1.00 31 0.097
42 A 7 3 1.00 31 0.097
43 A 8 3 1.00 31 0.097
44 A 6 4 0.99 31 0.129
45 A 5 4 0.94 31 0.129
46 A 4 4 0.94 29 0.138
47 A 6 5 1.00 31 0.161
48 A 7 6 1.00 31 0.194
49 A 8 6 1.00 31 0.194
50 A 5 5 1.00 29 0.172
51 A 5 5 1.00 29 0.172
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3.1 [(ex)™ (a + bz?)’ (A + Bz?) (¢ + dz?) da

Optimal. Leaf size=189

a®Ac(ex)™ a2(3Abc + aBc + aAd)(ex)*™™ a(3Ab(bc + ad) + aB(3bc + ad))(ex)5t™ +b(3aB(bc + ad)
e(1+m) e3(3+m) e’(5+m)

[Out] a”3*A*xc*(exx)”(1+m)/e/ (1+m)+a~2* (Axaxd+3*A*b*c+Bxax*c) * (exx) ~(3+m) /e~3/(3+m)
+a* (3*xAxbx (a*xd+b*c)+a*B* (a*d+3*b*c) ) * (e*xx) ~(5+m) /e~5/ (5+m) +b* (3*a*xB* (a*d+b*
c)+Axb* (3*a*xd+bxc)) * (e*xx) ~(7+m) /e~ 7/ (7+m) +b~2* (Axb*d+3*B*a*d+Bxb*c) * (e*xx) ~ (

9+m) /e~9/ (9+m) +b~3*B*d* (e*x) ~(11+m) /e~ 11/(11+m)

Rubi [A]

time = 0.12, antiderivative size = 189, normalized size of antiderivative = 1.00, number of

number of rules __
integrand size 0.034,

steps used = 2, number of rules used = 1, integrand size = 29,
Rules used = {584}

a®Ac(ez)™!  a%(ex)™3(aAd + aBc+ 3Abc) | b*(ex)™°(3aBd + Abd + bBc) = b(ex)™"(Ab(3ad + be) + 3aB(ad + bc))  a(ex)™*(3A4b(ad + be) + aB(ad + 3bc)) b3 Bd(ex)™ !
+ + +
e(m+1) ed(m+3) e(m+9) e'(m+17) e5(m + 5) ell(m+11)

Antiderivative was successfully verified.
[In] Int[(e*x)"m*(a + b*x"2) " 3*%(A + B*x"2)*(c + d*x"2),x]

[Out] (a~3*%A*c*(exx)"(1 + m))/(ex(1 + m)) + (a"2*%(3*%Axbxc + a*Bxc + axA*xd)*(exx)”
(3 +m))/(e”3%(3 + m)) + (ax(3xA*bx(bxc + axd) + a*B*(3xbxc + axd))*(e*x)~(

5+ m))/(e”5%(5 + m)) + (b*(3*a*Bk(b*c + axd) + Axb*(bxc + 3*axd))*(exx)~ (7

+ m))/(e”7x(7 + m)) + (b"2%(b*B*xc + Axb*d + 3*axBxd)*(e*x)~(9 + m))/(e”9%(

9 + m)) + (b”3*Bxd*(e*x)” (11 + m))/(e”11x(11 + m))

Rule 584

Int[((g_.)*(x_))"(m_.)*x((a_) + (b_)*(x_)"(@m D)) (p_.)*((c_) + (d_.)*(x_)"(n
I)7(q)*((e) + (£_.)*(x)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrand[
(g*x) "m*(a + b*x"n) "px(c + d*x"n) g*(e + f*x"n)°r, x], x] /; FreeQ[{a, b, ¢
,d, e, £, g, m, n}, x] & IGtQlp, -2] &% IGtQ[q, 0] && IGtQ[r, 0]

Rubi steps

/(ex)m (a+ bm2)3 (A+ Bz?) (c+da2?) do = / (a3Ac(ex)m + a*(3Abe + che;_ aAd)(ex)”™ + a(34

a®Ac(ex)tt™ N a?(3Abc + aBc + aAd)(ex)*t™ N a(3Ab(bc
e(l+m) e3(3+m)

Mathematica [A]
time = 0.47, size = 151, normalized size = 0.80

(ez)™ a*Ac + a?(3Abc + aBc + aAd)z? n a(3Ab(be + ad) + aB(3bc + ad))z* n b(3aB(bc + ad) + Ab(bc + 3ad))z® n b?(bBc + Abd + 3aBd)z® = b*Bdz'®
wlew 1+m 3+m 5+m T+m 9+m 11+m
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Antiderivative was successfully verified.

[In] Integrate[(e*x) m*(a + b*x~2)7"3*(A + Bxx"2)*(c + d*x"2),x]

[Out] x*(e*xx) m*((a~3*A*c)/(1 + m) + (a~2x(3*A*xb*c + a*xBxc + a*Axd)*x~2)/(3 + m)
+ (ax(3xAxb*(b*c + axd) + a*Bx(3xbxc + axd))*x~4)/(5 + m) + (b*x(3*a*xBx(b*c

+ axd) + A*b*(b*c + 3*axd))*x76)/(7 + m) + (b~2+(b*B*c + Axbxd + 3*a*B*d)*x
~8)/(9 + m) + (b~3*Bxd*x~10)/(11 + m))

Maple [B] Leaf count of result is larger than twice the leaf count of optimal. 1228 vs.
2(189) = 378.
time = 0.11, size = 1229, normalized size = 6.50 Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*(b*x~2+a) 3% (B*x~2+A)*(d*x~2+c) ,x,method=_RETURNVERBOSE)

[Out] x*(B*b~3*d*m~5*x~10+25*B*b~3*d*m~4*x~10+A*b~3*d*m~5*x~8+3*B*a*b~2*d*m~5*%x"~8
+B*b~3*c*m~5*xx"8+230*%Bxb~3*d*m~3*x"10+27*Axb"3*kd*m~4*x"8+81*Bxa*xb~2*xd*m~4*x
“8+27*B*b"3*c*km”~4*x~8+950%B¥xb"3*d*m”2*%x " 10+3*A*a*xb"2*xd*m~5*xx"6+A*b"3*c*km” 5%
X"6+262%xAxb"3*xd*m” 3*x " 8+3*B*a~2*xbxd*m”5*x"6+3*%B*xaxb~2*xcxm~5*xx"6+786*B*xa*xb”2
*d*xm”3*x"8+262*Bxb~3*c*xm~3*x"8+1689*Bxb”~3kd*m*x"10+87*A*a*xb~2xd*m "~ 4*x"6+29%
Axb~3*cxm”~4*xx"6+1122%Axb~3*d*m~2*x " 8+87*B*a~2xb*d*m~4*x~6+87*B*xaxb~2kc*m~4*
X"6+3366*Bxaxb”~2*¢d*m~2*xx"8+1122*%B*b~ 3% cxm”~2*x"8+945*B*b~3*d*x~10+3*A*xa”2*b*
d*m~5*xx"4+3*%A*axb~2*kc*km”5*x"4+906*A*axb"2*kd*m”3*x"6+302*%A*b"3*c*km”3*x"6+204
1%A*b~3*d*m*xx~8+B*a”3*d*m~5*x"4+3*%B*xa~2*b*c*m”~5*x"4+906*B*xa~2*b*d*m~3*x~6+9
06*Bxaxb~2*c*m~3*x~6+6123*%B*xaxb”2*xd*m*x~8+2041*B*b~3*cxm*kx~8+93*A*a~2*xb*d*m
“4%xx"4+93*%A*a*b"2*kckm~4*xx"4+4098*Axaxb"2*xd*m”2*x"6+1366*A*b~3*kc*km~2*xx"6+115
BxAxb~3*xd*x"8+31*B*a”~3*kd*m~4*x"4+93*Bxa”2*¥b*cxm~4*x"4+4098*B*a”2xb*kd*m”2*x ™
6+4098*Bxa*xb~2*c*m”~2*xx~6+3465*%B*a*xb~2*xd*x"8+1155*%B*b"3*c*kx " 8+A*a~3*kd*m”5*x”
2+3*%A*a”2*xb*kxckm~5xx"2+1050%A*xa~2*xb*d*m~3*x"4+1050*%A*a*xb~2*kckm~3*x"4+7731xAx*
a*b”2*¢d*m*xx"6+2577*A*b " 3*kckxm*xx~6+B*a”3*kckm”~5*x"2+350*%B*a~3*d*m~3*x"4+1050%B
*a " 2%bxckm~3*xx~4+7731%B*a~2xbxd*m*x~6+7731*B*a*xb~2xckm*x~6+33*A*xa "~ 3*d*m~4*x
T2+99%A*a” 2*%b*kckm~4*xx"2+5190*%A*xa " 2xb*xd*m”2*x"4+5190*A*a*b " 2*ckm~2*xx"4+4455x%
A*axb™2xd*x"6+1485*%Axb"3*kc*kx~6+33*%B*a~3*c*km”~4*x"2+1730*B*a”3*d*m”2*xx"4+5190
*Bkxa~2*%bxckxm~2%x"4+4455%B*a” 2*%b*d*x"6+4455*%B*a*xb~2*%cxx"6+A*a”3*c*m”5+406%xAx*
2~ 3*d*m”3*%x"2+1218*A*a”"2*%bxcxm~3*%x"2+10467*A*a”"2*xbxd*m*x"4+10467*A*a*xb~2*xcx*
m*x~4+406*B*a”3*c*m~3*x"2+3489*B*a~3*xd*m*x~4+10467*B*a~2*xb*xcxm*xx~4+35*xA*xa”~3
*c*km~4+2262*%A*a” 3kd*xm”2*xx"2+6786xAxa” 2¥b*cHkm”2*x"2+6237*A*a " 2*xbxd*xx"4+6237 *
A*axb"2*xc*kx"4+2262*%B*a”~3*kckm”2*%x"2+2079*B*a” 3*¢d*x"4+6237*B*a” 2*¥b*xcxx~4+470%
Axa~3*xckm~3+5353*%A*a~3xd*m*x"2+16059*%A*a”~2xbkxckxm*kx~2+5353*B*a”3*c*m*x~2+301
O*xA*a~3*c*m™~2+3465*%A*a”~3*xd*x"2+10395%A*a” 2*b*c*kx~2+3465*%B*a~3*c*xx~2+9129%Ax*
a~3*c*m+10395*A*a~3*c) * (e*xx) "m/(11+m)/ (9+m) / (7+m) / (6+m) / (3+m) / (1+m)

Maxima [A]
time = 0.33, size = 353, normalized size = 1.87
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) 3% (B*x~2+A)*(d*x"2+c) ,x, algorithm="maxima")

[Out] B*b~3*d*x~11xe~(m*log(x) + m)/(m + 11) + Bx*b~3*c*x"9*e” (m*log(x) + m)/(m +
9) + 3*Bxaxb~2*d*x"9xe” (m*xlog(x) + m)/(m + 9) + Axb~3*d*x"9*e” (m*xlog(x) + m

)/(m + 9) + 3*Bkaxb~2xc*x”7*e” (m*log(x) + m)/(m + 7) + Axb~3*c*x”7*e” (m*log

(x) + m)/(m + 7) + 3*%B*a~2xb*d*x~7*xe” (m*log(x) + m)/(m + 7) + 3xAxa*xb”~2*d*x
“7xe” (m*xlog(x) + m)/(m + 7) + 3*B*a~2*xbxc*x~5*e” (m*log(x) + m)/(m + 5) + 3%
Axaxb~2*c*xx"5xe” (m*xlog(x) + m)/(m + 5) + B*a~3*d*x"5%e”(m*xlog(x) + m)/(m +

5) + 3*%Axa~2xb*d*x"5xe”(m*xlog(x) + m)/(m + 5) + B*a~3*c*xx"3xe” (m*xlog(x) + m
)/(m + 3) + 3xAxa~2xbxcxx"3*e” (m*log(x) + m)/(m + 3) + A*xa~3xd*x"3xe” (m*log

x) +m)/(m + 3) + (xxe)"(m + 1)*A*a~3*cxe”(-1)/(m + 1)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 912 vs.
2(189) = 378.
time = 1.63, size = 912, normalized size = 4.83

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) 3% (B*x~2+A)* (d*x~2+c) ,x, algorithm="fricas")

[Out] ((B*b~3*d*m~5 + 25%B*b~3*d*m~4 + 230*Bxb~3*d*m~3 + 950%B*b~3*d*m~2 + 1689*B
*b~3xd*m + 945xBxb~3*d)*x~11 + ((B*b~3*c + (3*B*xa*xb~2 + A*b~3)*d)*m~5 + 115
5%B*b~3*%c + 27*(Bxb~3*%c + (3*B*a*b~2 + A*xb~3)*d)*m~4 + 262*(B*b~3*c + (3*Bx
a*xb~2 + A*b~3)*d)*m~3 + 1122x(B*b~3*c + (3*B*a*b”2 + A*xb~3)*d)*m~2 + 1155%(
3*%Bxa*xb”2 + A*b~3)*d + 2041x(Bxb~3*c + (3*B*a*b”2 + A*xb~3)*d)*m)*x"9 + (((3
*Bxaxb~2 + Axb~3)*c + 3*x(Bxa~2%b + Axaxb”~2)*d)*m~5 + 29%((3*Bxa*xb”2 + A*xb~3
Yxc + 3*%(Bxa~2*%b + Axaxb~2)*d)*m~4 + 302*((3*%Bxaxb”~2 + A*xb~3)*c + 3*(Bxa~2*
b + A*a*b~2)*d)*m~3 + 1366%((3*xBxa*xb~2 + A*b~3)*c + 3*(B*a~2xb + Axa*b~2)*d
)*m~2 + 1485%(3%Bxaxb~2 + A*b~3)*c + 4455%(Bxa~2%b + Axaxb~2)xd + 2577*((3x
B*a*b~2 + A*b~3)*c + 3*(B*a~2*b + A*xa*b~2)*d)*m)*x"7 + ((3*x(B*a~2*b + A*a*b
~2)xc + (B*a~3 + 3*A*a"2xb)*d)*m~5 + 31x(3*%(B*a~2xb + A*axb~2)*c + (Bxa~3 +
3*%A*a~2xb) *d) *m~4 + 350%(3*(Bxa~2*%b + Axaxb~2)*c + (B*xa~3 + 3*A*xa~2x*b)*d)*
m~3 + 1730%(3*(B*a~2*b + A*xaxb~2)*c + (B*a~3 + 3*A*a~2*b)*d)*m~2 + 6237x(B*
a~2xb + A*xa*b~2)*xc + 2079*(Bxa~3 + 3*A*xa~2xb)*d + 3489*(3*(B*a~2xb + A*a*b”
2)*c + (B*a~3 + 3xA*a~2xb)*d)*m)*x~5 + ((A*a~3xd + (B*a~3 + 3*A*a~2%b)*c)*m
5 + 3465%A*a~3xd + 33*%(A*a~3*d + (Bxa~3 + 3*A*a~2xb)*c)*m~4 + 406*(A*a~3*d
+ (B*xa~3 + 3*A*a~2xb)*c)*m~3 + 2262*%(A*a~3xd + (B*a~3 + 3*kA*a~2x*Db)*c)*m”2
+ 3465%(B*xa~3 + 3*A*a~2%b)*c + 5353*(A*a~3xd + (B*a~3 + 3*A*a”2x%b)*c)x*m)*x"
3 + (A*a~3*xcxm™5 + 35%A*a~3*c*m~4 + 470*%A*a”~3*xcxm~3 + 3010*A*a~3*c*m~2 + 91
29%xA*xa~3xcxm + 10395%Axa~3*c)*x)*(x*e) m/(m~6 + 36*xm~5 + 505%m~4 + 3480*m~3
+ 12139*m~2 + 19524xm + 10395)

Sympy [B] Leaf count of result is larger than twice the leaf count of optimal. 5992 vs.
2(184) = 368.
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time = 0.97, size = 5992, normalized size = 31.70

Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**xm* (bxx**2+a)**3* (B*xx**2+A) * (d*x**2+c) ,x)

[Out] Piecewise(((-Axa**3*c/(10*x**10) - Axa*x*3*d/(8*x**8) — 3*Axax*x2xb*c/(8*x**8
) — Axax*2xbxd/ (2*x*%6) — Axaxb**2xc/(2%x**6) - 3kAxaxb**x2xd/(4*x**4) - Axb
*x3xc/ (4*xx**x4) — Axb*x*3xd/(2*xx**2) — Bxax*3xc/(8*x*x*8) — B*ax*3*d/(6*x**6)
- Bxax*x2*b*c/(2*xx**6) — 3*Bxax*x2xb*d/ (4*xx**4) - 3*xBxaxbk*2xc/(4xx*x*4) - 3%B
*xaxb*x2xd/ (2xx**2) — Bxb**3xc/(2xx**2) + Bxbx*3*d*xlog(x))/ex*11, Eq(m, -11)
), ((-Axa*x*3*c/(8*x**8) - Axax*x3xd/(6*x**x6) - A*xa*x*2xbkxc/(2kx**6) — 3IkAxax*x
2%bxd/ (4*xx**4) - 3xAkaxb**2xc/(d*xx**4) — 3xAkaxb**2xd/(2xx**2) — Axb*x*3*c/(
2xx**2) + A¥bx*3*kd*xlog(x) - Bka**3%c/(6%x**6) - Bxa*xx3xd/(4*x**4) - 3xBxakx
2xb*xc/ (4*xx**4) - 3*%Bkxax*2xbkxd/ (2*x**2) - 3*%Bkakxb*x*2kxc/(2*x**2) + 3*%Bkakxbx*2
*xdxlog(x) + B*b**3*ckxlog(x) + Bxb*x3xd*x*x2/2)/e*x*9, Eq(m, -9)), ((-A*xax*3x
c/ (6xx**6) — Axax*k3*d/(4xx*x*x4) — 3kxAxax*x2kbkc/(4xx**x4) — 33kxAxax*x2xb*d/ (2xx*
*x2) — 3xAxaxbk*2%c/(2*x**2) + 3kA*axbx*2kd*xlog(x) + A*xb*x3*c*log(x) + Axbxx
3kd*x*k*2/2 — Bxaxx3xc/(4*x**4) — Bkakxk3kd/(2xx**2) — 3*Bkax*2*bkxc/(2kx**2)
+ 3xB¥a*xx2xb*d*log(x) + 3*Bkaxbk*2*cklog(x) + 3*Bkaxbkx*2*d*x**2/2 + Bxb**3x
c*x*%*2/2 + Bxbx*3xd*xx**4/4) /ex*7, Eq(m, -7)), ((-A*a*x3xc/(4d*x**4) - A*xa**3
*xd/ (2xx*x*2) — 3kAxax*x2xbxc/(2%x**2) + 3xAxa*x2xb*d*log(x) + 3xA*xa*xb**2*c*lo
g(x) + 3xA*xa*xbk*2*xd*kx**2/2 + Axb**3*xc*x**2/2 + Axbx*3kxdxx**4/4 — Bkax*3*c/(
2*%x*x2) + Bka*xx3xdxlog(x) + 3*Bka*x*2xbxcxlog(x) + 3*Bxax*2xbkxd*x**x2/2 + 3xB
*a*xbkx*2kckx**x2/2 + 3*Bkaxbx*2kxd*x**x4/4 + B¥b*x3kckx**x4/4 + Bxb**x3xd*xx**6/6)
/ex*x5, Eq(m, -5)), ((-A*a**3xc/(2*x**2) + Axax*3*d*log(x) + 3xAxax*2*b*c*lo
g(x) + 3xAxa*xx2xb*xd*xx**2/2 + 3xAkxa*xbk*2*ckx**2/2 + 3xAkxa*xbk*x2*xd*xx**4/4 + Ax
b**3xcxx**4/4 + A*bx*3*kd*x**6/6 + Bka*x3*c*log(x) + Bxax*3xdxx**2/2 + 3*Bxa
*xkbkckx**%2/2 + 3kBkakxx2xbkd*x**4/4 + 3kxBkakxb**x2kckx**4/4 + Bkaxbkxx2kdkxx**
6/2 + Bxb*x3xc*x**6/6 + Bxb*x3xd*x**8/8) /exx3, Eq(m, -3)), ((A*a**3*c*log(x
) + Axax*k3kdkx*x*2/2 + 3kAkaxk2kxbkckx*x*2/2 + 3kAkaxk2kxbkdkxkx*4/4 + 3kAkakbkk
2xcxxk*k4/4 + Akxaxbx*k2kxd*xx*x*6/2 + Axb**3kckx**6/6 + A*xb*x*x3xd*x**x8/8 + B*ax*3
*Ckx**2/2 + Bka*xx3kdkx**x4/4 + 3xBxakxk2xbkckx**x4d/4 + Bxax*2xbxd*xx**x6/2 + B*a
*b*k2kCckx**%6/2 + 3*kBkakxb*x*x2kd*x*x*8/8 + Bkb**x3kckx**x8/8 + Bxbx*3xdxx**10/10)
/e, Eq(m, -1)), (A*ax*3*xckmx*x5xx*(e*xx)**m/(m**6 + 36*m**5 + 505xm**x4 + 3480
*m¥*x3 + 12139*xm**2 + 19524xm + 10395) + 35kxAkxax*k3xckmr*xdxx* (e*xx)**m/ (mk*6 +
36*m**x5 + 505*m**4 + 3480*m**3 + 12139*m**2 + 19524xm + 10395) + 470*A*a**
3*xckmx*x3kx* (e*x) **xm/ (m**6 + 36*xm*k*5 + 505xmk*4 + 3480*m**3 + 12139 m**2 + 1
9524xm + 10395) + 3010*A*a*x*x3xckmk*2*x* (exx)**m/ (m**6 + 36*m**5 + 505*m**4
+ 3480*m*x*3 + 12139*m**2 + 19524*m + 10395) + 9129*Axax*3*c*m*x* (e*xx)**m/ (m
*x6 + 36*m**5 + 505*m**4 + 3480*m**3 + 12139*m+**2 + 19524+#m + 10395) + 1039
SxAxaxx3kckx* (exx)*x*km/ (m**6 + 36*m**5 + 505 m**4 + 3480*m**3 + 12139*m+**2 +
19524#m + 10395) + Axax*x3kd*m**5xx*x*x3* (e*x)**m/ (m**6 + 36*m*k*5 + 505xm**4
+ 3480*m**3 + 12139*m**2 + 19524*m + 10395) + 33*Axax*x3kdxm**4*x*x*x3k (e*xx) **
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m/ (m**6 + 36*m**5 + 505xm**4 + 3480*m**3 + 12139*m**2 + 19524*m + 10395) +
406*Axaxx3kd*m**3xx*k*x3* (e*x) **m/ (m**6 + 36*m*x*5 + 505*xm*x*x4 + 3480*m**x3 + 12
139*m**2 + 19524*m + 10395) + 2262%Akxa**3*xd*xmr*x2xx**3* (exx)**m/ (m**6 + 36*m
**%5 + 505*%m**4 + 3480*m**3 + 12139*m**2 + 19524*m + 10395) + 5353*Axa**3*d*
m¥x*k*3* (exx) **km/ (m**6 + 36*m**5 + 505*¢m**4 + 3480 m**3 + 12139 m**2 + 19524
*m + 10395) + 3465*%A*a*x*3xdxx**3* (exx)**m/(m**6 + 36*m**5 + 505xm**4 + 3480
*m*x*x3 + 12139*m**2 + 19524*m + 10395) + 3JkA*a**2xbkxckmk*5*xx*x*3* (e*xx) **m/ (m*
*6 + 36*%m**5 + 505*m*x*x4 + 3480*m**3 + 12139*m**2 + 19524*m + 10395) + 99*Ax
axk2xbkckm¥kd*xxk*3k (exx) *xkm/ (m*x*6 + 36*m*x*5 + 505%m*k*4 + 3480*m**3 + 12139%
mk*2 + 19524*xm + 10395) + 1218*Axax*x2kb*cHm**3xx*k*3* (e*x)**m/ (m**6 + 36*xmx**
5 + 505*m**4 + 3480*m**3 + 12139*m**2 + 19524*xm + 10395) + 6786k A*xa*x*x2kbkxcx*
mkk2*xx**3% (e*xx) **m/ (m*x*6 + 36*m**x5 + 505¢m**4 + 3480*m**3 + 12139*m**2 + 19
524xm + 10395) + 16059*A*a*x*x2xbkxckm*x**3* (e*xx) **m/ (m*x*6 + 36*m**x5 + 505*m**
4 + 3480*m**3 + 12139*m**2 + 19524*m + 10395) + 10395*Axa**2xb*cxx*x*3* (e*x)
xkm/ (m**6 + 36*m**5 + 505*%m**4 + 3480*m**3 + 12139*m**2 + 19524*m + 10395)
+ 3kAxax*2xbxd*kmk*x5kxkk5k (exx)**m/ (m*x*6 + 36*m*x*5 + 505*m**4 + 3480*m**3 +

12139*m**2 + 19524*m + 10395) + 93*kA*xa**2xbkxdxmk*4*x**x5x (e*xx) **m/ (m*x*6 + 36
*m**5 + 505%m**4 + 3480*m*x*3 + 12139*m**2 + 19524*m + 10395) + 1050*A*a**2x
b*dkm**3*x*k*5k (exx) **km/ (m**6 + 36*m**5 + 505*%mk*4 + 3480*m**3 + 12139*km**2
+ 19524*m + 10395) + 5190%A*ax*x2xbxd*m**2%x**x5% (exx) **m/ (m**6 + 36*m**x5 + 5
05*m**4 + 3480*m**3 + 12139*m**2 + 19524*m + 10395) + 10467*A*a**2xbxdxmkx*
*5x (e*xx) **m/ (m*x*6 + 36*m*x*5 + 505+m**4 + 3480*m**3 + 12139*m**2 + 19524*m +

10395) + 6237*xA*a*x*2xbxd*xx**5% (exx) **m/ (m**6 + 36*m**5 + 505*m**4 + 3480*m
*x3 + 12139*m**2 + 19524#m + 10395) + 3*kAxaxb**2kckmr*k5*xx**x5* (e*xx)**xm/ (m**6
+ 36*m**5 + 505xm**4 + 3480*m**3 + 12139*km**2 + 19524*m + 10395) + 93xAxax
b** 2k cxm¥kd*xk*5k (exx) **km/ (m**6 + 36*m**5 + 505*m**4 + 3480*m**3 + 12139*m*
*2 + 19524*m + 10395) + 1050*A*a*xb**2xckmk*3*x**x5k (e*xx) **m/ (m*x*6 + 36*m**5
+ 505*m*x*x4 + 3480*m**3 + 12139*m**2 + 19524*m + 10395) + 5190*Axaxb*xx2xcxm*
*2xxkk5* (e*x) **xm/ (m**6 + 36*m**5 + 505 xmk*x4 + 3. ..

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 1708 vs.
2(189) = 378.
time = 1.24, size = 1708, normalized size = 9.04

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) ~3%(B*x~2+A)*(d*x~2+c) ,x, algorithm="giac")

[Out] (Bxb~3*d*m~5*x~11*x"m*e"m + 25*%Bxb~3*d*m~4*x~11*x"m*e"m + Bkb~3*c*m~5*xx~9*x
“m*e"m + 3*B*axb~2*xd*m”5*x"9*%x"m*¥e"m + A*b " 3*kd*m~5*x"9*x"m*e"m + 230%Bxb~3*
d*m~3*x"11*x"m*e"m + 27*B*b"3*kc*km”4*x"9*x"m*e " m + 81*Bkxaxb”2*d*m”4*xx"9*kx m*
e m + 27xA*xb”3*d*m~4*x"9*x " m*e"m + 950*%Bxb"3*kd*m”2*x"11*x"m*e"m + 3*Bxaxb~2
*¥Ccxm~b*xxX"7*x m*¥e"m + A*b"3kcxm~5*kx"7*x " mke"m + 3*%Bxa”~2*b*d*m~5*x”7*x m*e"m
+ 3kA*xaxb”2xd*m~5*x"7*x mke m + 262*%B¥b”~3%c*km”3*x"9*x mkxe"m + 786*B*axb~2xd
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*m~3*%X"9*kx"m*¥e"m + 262*%A*b"3*xd*m”3*x"9*x"m*e"m + 1689*Bxb”3*kd*m*x"11*x"m*e”
m + 87*B¥a*xb"2xckm”™4*x"7*x"m*e " m + 29%Axb"3kckm 4*xX"T7*x"m*¥e"m + 87*Bxa”2%b*
d*m~4*xx"7*x"m*e"m + 87*xAkaxb"2*xd*m~4*x"7*x " mke"m + 1122*B*b"3*kckm”2*x"9%x"m
*e"m + 3366*B*a*b”2xd*m”2*%x"9*x " m*e m + 1122*%A*b”"3*xd*m"2*x"9*x " m*e"m + 945x%
B*¥b"3*d*x"11*x"m*e"m + 3*B*a”~2¥bkc*m~5*x"5*x " mke " m + 3kAkxaxb~2*ckm 5kx"5kxx”
m¥e"m + B*a~3*kd*m~5*x"5*x"m*e"m + 3kA*a"2¥bxd*m~5*x"5*x"mke"m + 906*Bxaxb~2
*c*m~3*xx”7*x " m¥e"m + 302%Axb"3*kckm”3*xX"7*x"m*¥e"m + 906*B*a”2xbkd*m”3*x"7*x"
m*e m + 906*A*a*b”2xd*m”3*x"7*x"m*e m + 2041*%Bxb”~3*kc*m*x"9*x"m*e " m + 6123%B
*¥a*xb"2xd*m*x"9%x " mke m + 2041*%Axb"3*kd*m*x"9*x"m*e"m + 93*Bxa”~2*b*c*mT4*xx"5*
x"m*xe"m + 93xA*xa*b”2*xcxm~4*x"5*x " m*xe"m + 31*%B*a"3xd*m~4*x"5*x"mke m + 93*A*
a~2%bxd*m~4*x"5*x"m*xe"m + 4098*Bkaxb”~2*c*m”2*x"7*x m*xe m + 1366*A*xb~3*kc*m”2
*¥x"7*x"m*e"m + 4098%Bxa”2*b*d*m~2*x"7*x " m¥e"m + 4098*A*a*xb”2xd*km”2*x”7*x"m*
e m + 1155%B*b"3%c*x"9*x"m*e"m + 3465*Bkxa*b”2*%d*xx"9*x"m*e"m + 1155%A*b~3*dx*
X79%x"m*e"m + Bxa"3*c*km " 5*x"3*x"m*¥e"m + 3*kA*a"2xbkxckm”~5*x"3*x"m*e"m + Axa~3
*d*m~5*x"3*x"m*¥e"m + 1050*%B*a”2*b*c*km”3*x"5*x"m*ke"m + 1050*A*xa*xb”2*c*m”3*xx”
Bbxx"m*e"m + 350*B*a”3*d*m”~3*x"5*x"m*xe"m + 1050*%A*a”2xb*kd*m”3*x"5*xx"m*e"m +

T731*%B*axb™2*c*m*x”~7*x"m*e m + 2577*A*xb~3*kc*m*x”~7*x"m*e " m + 7731xB*xa™2¥b*dx*
m*x~7*x " m*xe"m + 7731*A*axb”2*xd*m*x”7*x "m*e " m + 33*%B*xa~3*kc*m 4*x"3*x m*e"m +
99*A*a”~2*xb*c*m~4*x"3*x"m*¥e"m + 33xA*xa”3*kd*m 4*xx"3*x"m*¥e"m + 5190*B*a”2%b*c
*m~2*xxX"5*x"m*e"m + 5190*%A*xa*b”2xckxm”2*x"5*x " m*xe m + 1730*B*a”3*kd*m”2*x"5*xx”
m*e m + 5190*A*xa”2*b*d*m”~2*x"5*x " m*xe"m + 4455*%B*axb”2*c*kx"7*x " m*xe m + 1485%
Ax¥D73%ckxx"7*x m*xe"m + 4455%Bka”2*b*d*xx”"7*x m*e"m + 4455%A*a*xb”2*d*xx”7*xX m*e
“m + Axa"3*c*m”b*x*x"m¥e"m + 406*B*a”3%ckm”3*x"3*x"m*e " m + 1218xAxa”2*b*c*m
“3%x"3*xx"m*e"m + 406*%A*a”3*d*m”3*x"3*%x"mke m + 10467*Bkxa”2¥bkckm*x"5*x " m*e”
m + 10467*xA*xa*b”2xcxm*x~5*x " m*xe"m + 3489*B*a”3xd*m*x " 5*x " m*e m + 10467*A*xa”
2xbxd*m*x"5*x " m*xe"m + 35*%A*a”3kxckmT4*kx*x " m*xe"m + 2262*%B*a”3*xckm”2*x"3*x"m*e
“m + 6786%A*a”2%bxckm”2*%x"3kx m*xe m + 2262xA*a”3*kd*m”2*x"3*x"m*e"m + 6237*B
*¥a " 2xbxckx"b*x " m*xe"m + 6237* A*axb”2*kckx"b*x " m*xe"m + 2079*B*a”3*kd*x"5*x " m*e”
m + 6237*A*a”2*xbkd*x"5*x " m*xe"m + 470%A*a”3*c*m”3*x*x m*¥e"m + 5353*%B*a”3*c*m
*¥x"3*%x"mke"m + 16059*%A*a”2xbxckm*x”"3*x " mke m + 5353*%A*a”3*kd*m*x"3*x mke " m +
3010*%A*a”~3*c*m™2*x*x " m*e m + 3465%B*a”3*%c*x"3*x"m*¥e"m + 10395%A*a”2¥bkckx”
3xx"m*xe"m + 3465%A*a”3kd*x"3*x"m*e"m + 9129*Axa”3kckm*x*kx mke m + 10395%Ax*xa
“3*kckx*xx"m*xe"m) /(m~6 + 36*¥m~5 + 505%m~4 + 3480*m~3 + 12139*m~2 + 19524*m +

10395)

Mupad [B]
time = 1.44, size = 469, normalized size = 2.48

Verification of antiderivative is not currently implemented for this CAS.

[In] int((A + Bxx"2)*(exx) m*x(a + b*x"2) " 3x(c + d*x~2),x)

[Out] (a~2*x~3*(e*x) “m*(A*a*d + 3*Axbkxc + Bxaxc)*(5353*m + 2262*m~2 + 406*m~3 + 3
3xm~4 + m~5 + 3465))/(19524*m + 12139*m~2 + 3480*m~3 + 505%*m~4 + 36*m~5 + m
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6 + 10395) + (b"2*x"9*(exx) “m* (A*b*d + 3*B*a*d + Bxb*c)*(2041*m + 1122*m~2
+ 262*m~3 + 27*m~4 + m~5 + 1155))/(19524*m + 12139*m~2 + 3480*m~3 + 505*m~
4 + 36xm”5 + m™6 + 10395) + (a*xx”~5*(e*x) m*x(3*A*b~2*c + B*a~2+d + 3*kAxa*xb*d
+ 3*Bxaxb*c)*(3489*m + 1730*m~2 + 350*m~3 + 31*m~4 + m~5 + 2079))/(19524*m
+ 12139%m™2 + 3480*m~3 + 505*m~4 + 36*m™5 + m~6 + 10395) + (b*x~7*(e*x) m*
(Axb~2%c + 3*B*a”2+d + 3xAxaxb*d + 3*Bkxaxb*c)*(2577*m + 1366*m~2 + 302*m~3

+ 29*m~4 + m~5 + 1485))/(19524*m + 12139*m~2 + 3480*m~3 + 505*m~4 + 36*m~5

+ m™6 + 10395) + (Bxb~3*d*x"11x(e*xx) "m*(1689*m + 950*m~2 + 230*m~3 + 25*m~4
+ m™5 + 945))/(19524*m + 12139*%m~2 + 3480*m~3 + 505%m~4 + 36*%m™5 + m"6 + 1
0395) + (A*a~3*c*x*(e*x) m*(9129*m + 3010*m~2 + 470*m~3 + 35%m~4 + m~5 + 10
395))/(19524*m + 12139*m~2 + 3480*m~3 + 505*m~4 + 36*m~5 + m~6 + 10395)
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3.2 [(ex)™ (a + bz?)* (A + Bz?) (¢ + dz?) da
Optimal. Leaf size=144

a’Ac(ex)t™™ +a(2Abc + aBc + aAd)(ex)*™ N (aB(2bc + ad) + Ab(bc + 2ad))(ex)5+™ _I_b(bBc + Abd + 2ai
e(l+m) e3(3+m) e5(5+m) e(7T+m

[Out] a~2xA*xc*(exx)”(1+m)/e/ (1+m)+a*x (A*xaxd+2*xAxbxc+B*axc)* (e*xx) ™ (3+m)/e~3/(3+m)+(
a*xBx (a*xd+2*b*c) +A*xb* (2xa*xd+b*xc) ) * (exx) ~ (5+m) /e~5/ (5+m) +b* (A*b*d+2*Bxa*xd+B*b
*c)*(exx) "~ (7+m) /e~ 7/ (7+m)+b~2%Bxd* (e*x) ~ (9+m) /e~ 9/ (9+m)

Rubi [A]
time = 0.08, antiderivative size = 144, normalized size of antiderivative = 1.00, number of

number of rules _ ( o34
integrand size ’

steps used = 2, number of rules used = 1, integrand size = 29,
Rules used = {584}

a?Ac(ez)™  b(ex)™t7(2aBd + Abd + bBc) = (ex)™t5(Ab(2ad + bc) + aB(ad + 2bc))  a(ex)™+*(aAd + aBc + 2Abc)  b*Bd(ex)™t°
+ + + +
e(m+1) e'(m+7) e5(m +5) e3(m+ 3) ed(m+9)

Antiderivative was successfully verified.
[In] Int[(e*x) m*x(a + b*x"2)"2x%(A + Bxx"2)*x(c + d*x~2),x]

[Out] (a~2*%A*c*(exx)"(1 + m))/(ex(1 + m)) + (a*x(2*Axbxc + a*Bxc + axA*xd)*(exx)” (3
+ m))/(e”3%(3 + m)) + ((axB*x(2xb*c + a*xd) + Axbx(bxc + 2*a*xd))*(exx)~(5 +
m))/(e”5%(5 + m)) + (bx(b*Bkc + Axb*d + 2*a*xB*d)*(exx)”~(7 + m))/(e"7*(7 + m

)) + (b"2xBxd*(e*x)~(9 + m))/(e”9%(9 + m))

Rule 584

Int[((g_.)*(x_))"(m_.)*x((a_) + (b_D)*(x_)"(@m D)) (p_.)*((c_) + (d_.)*(x_)"(n
D)7 (q . )*((e) + (£_)*x(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrandl[
(g*x) "m*(a + bxx"n) "px(c + d*x"n) qg*(e + f*x"n)°r, x], x] /; FreeQ[{a, b, ¢
,d, e, £, g, m, n}, x] & IGtQlp, -2] &% IGtQ[q, 0] && IGtQ[r, O]

Rubi steps

/(BCC)m <a+ b$2)2 (A+ B.’E2) <C+ d.'L'2> dr = / <G2AC(6$)m + a(2AbC‘|‘ a,BCe-L- aAd)(ex) +m N (G,B(2bc

a’Ac(ex)'™™  a(2Abc + aBc + aAd)(ex)>™  (aB(2bc +
+ +
e(1+m) e3(3+m)

Mathematica [A]
time = 0.14, size = 113, normalized size = 0.78

m [ a2Ac  a(2Abc+ aBc+ aAd)z?  (aB(2bc + ad) + Ab(bc + 2ad))z*  b(bBc + Abd + 2aBd)z®  b*Bdz®
z(ex) 1—|—m+ 3+m + 5+m + T+m +9—|—m
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Antiderivative was successfully verified.

[In] Integrate[(exx) m*x(a + b*x~2)"2*(A + B*x"2)*(c + d*x~2),x]

[Out] x*(exx) m*x((a~2xA*c)/(1 + m) + (ax(2xA*xb*c + a*Bxc + axA*d)*x~2)/(3 + m) +
((a*B* (2%b*c + a*d) + Axbx(bk*c + 2%xaxd))*x~4)/(5 + m) + (bx(b*Bkc + Axbxd +
2*xaxBxd) *x~6) /(7 + m) + (b~2*xB*d*x~8)/(9 + m))

Maple [B] Leaf count of result is larger than twice the leaf count of optimal. 710 vs.
2(144) = 288.
time = 0.11, size = 711, normalized size = 4.94

method | result
z(Bb2dm*z8+16B b2dm3z8+ A b2d m*z5+2Babd m*zS+B b2c m*z6+86 B b2d m228+18 A b2d m3z6+36 Babd m3z8+18B b2cm?

gosper

:c(B b2dmia8+16B b2d m3z8+A b2d m*a8+2Babd m*z6+ B b2cm*x6+-86B b2d m2x8+18A b2d m3x6+36 Babd m326+18 B b2cmS

risch

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(b*x~2+a) 2*(Bxx~2+A)*(d*x~2+c) ,x,method=_RETURNVERBOSE)

[Out] x*(B*b~2*d*m~4*x~8+16*B*b~2*d*m~3*x~8+A*b~2*d*m~4*x~6+2*B*xaxbxd*m~4*x~6+B*b
“2%cxm”4*x"6+86*%Bxb~2*¢d*km"2+%x"8+18*A*b"2*d*m”3*x~6+36*B*axb*d*m”~3*xx"6+18*B*
b~ 2*ckm~3*x"6+176*Bxb~2*¢d*m*xx"8+2xA*a*bxd*m~4*xx~4+A*b"2*ckm~4*x"4+104*%A*b"2
*d*m~2*%x"6+B*xa”2%d*m~4*x"4+2*%Bxaxbxckm”4*x"4+208*B*xaxbxd*m~2*x~6+104*B*xb~ 2%
cxm”2*%x”6+105*%B*b~2*xd*xx"8+40*A*xaxbxd*m”™3*x"4+20*%A*b"2*c*km” 3*kx"4+222*xAxb"2*d
*mxx~6+20*B*a~2*d*m”3*%x~4+40%Bka*xbxc*m~3*x"4+444*B*axb*dxm*kx"6+222*B¥b"2*c*
m*x~6+A*a” 2xd*m~4*xx"2+2*kAxa*xbkxckm~4*x"2+260*A*axbkd*m”2*%x"4+130%Axb"2*c*m™2
*X"4+135*%Axb~2*d*kx"6+B*a"2*c*m~4*x"2+130*B*a"2*d*m”2*%x"4+260*B*axb*ckm~2*x"
4+270*B*xaxbxd*x~6+135*%B*b~2*%ckxx~6+22*%A*a”~2xd*m™3*%x~2+44xAxaxb*c*m”3*x~2+600
*A*xa*xbkxdxm*xx~4+300%A*b~ 2% ckmkx~4+22*%B*a~2*kcxm™3*xx"2+300*B*a "~ 2*d*m*xx~4+600*B
*axbxcxmkx~4+A*a”2*xckm”~4+164xAka”2*¢d*m”2*xx " 2+328* Axakbkckm”2xx"2+378*Axaxb*
d*xx"4+189%A*b~2xc*xX"4+164*B*a~2*c*km~2*x " 2+189*B*a~2*d*x"4+378*B*a*bxcxx~4+2
4xA%a~2%c*km” 3+458%Axa” 2*¢d*m*x"2+916*A*axbkckm*kx”2+458*%B*a” 2% cxmkx " 2+206*A*xa
“2%cxm~2+315%A*a”"2xd*x"2+630*Axaxb*ckx"2+315%B*a”"2*xc*x"2+744*%A*a”" 2% c*km+945*
Axa~2xc)*(e*xx) "m/(9+m) / (7+m) / (5+m) / (3+m) / (1+m)

Maxima [A]
time = 0.29, size = 253, normalized size = 1.76

BRIt BiReTemosetm) 9 BabdgTemoB@tm)  ARdgTemon=tm) 2 Babagetmose It ARcgSemIone)tn)  B3dgfemioseim) 3 AqhdgPemomE M) Balglemiosm) ) AqherlemIsim)  Aqtdgbemoatm)  (ze)™ AqcelD
+ + + + + + + + + + +
m+9 m+7 m+7 m+7 m+5 m+5 m+5 m+5 m+3 m+3 m+3 m+1

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) 2% (B*x~2+A)* (d*x"2+c) ,x, algorithm="maxima")

[Out] B*b~2xd*x~9%e” (m*log(x) + m)/(m + 9) + B*b~2xcxx"7*e” (m*log(x) + m)/(m + 7)
+ 2xBxa*xb*xd*x~7*e” (m*xlog(x) + m)/(m + 7) + A*b~2xd*x"7*e” (m*log(x) + m)/(m
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+ 7) + 2xBxa*bkcxx~5xe”(m*xlog(x) + m)/(m + 5) + A*b~2*c*x"5%e” (m*log(x) +
m)/(m + 5) + Bxa~2xd*x"5*e” (m*log(x) + m)/(m + 5) + 2xAxaxb*d*x"5xe” (m*log(
x) + m)/(m + 5) + Bka"2*c*x"3*e” (m*xlog(x) + m)/(m + 3) + 2xAxaxbxcxx~3*e” (m
*xlog(x) + m)/(m + 3) + A*a"2*d*x"3*e” (m*¥log(x) + m)/(m + 3) + (x*e)"(m + 1)
*Axa~2%cxe” (-1)/(m + 1)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 533 vs.
2(144) = 288.
time = 1.85, size = 533, normalized size = 3.70

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) 2% (B*x~2+A)* (d*x"2+c) ,x, algorithm="fricas")
[Out] ((B*b~2*d*m~4 + 16*B*b~2+d*m~3 + 86*B*b~2xd*m~2 + 176%Bxb~2*d*m + 105*Bxb~2

*d)*x"9 + ((B*b~2%c + (2xBxaxb + A*xb~2)*d)*m~4 + 135%B*b~2%c + 18*(B*xb~2*c
+ (2#Bxaxb + A*b~2)*d)*m~3 + 104*(B*b~2*c + (2*B*a*b + A*xb~2)*d)*m~2 + 135%
(2xB*xa*b + Axb~2)*d + 222x(B*b~2*c + (2*B*a*xb + A*b~2)*d)*m)*x"7 + (((2xB*a
*b + A*b"2)*c + (B*a~2 + 2xAxaxb)*d)*m~4 + 20%((2*xBxaxb + A*b~2)*c + (B*a"2
+ 2%A*axb) *d)*m~3 + 130%((2*Bxaxb + A*b~2)*c + (B*a~2 + 2xA*axb)*d)*m~2 +
189% (2xBxa*xb + A*b~2)*c + 189*%(B*a~2 + 2xAxaxb)*d + 300*%((2*Bkxaxb + A*xb~2)x*
c + (B*a™2 + 2xAxa*xb)*d)*m)*x"5 + ((A*a~2xd + (B*xa~2 + 2*Axaxb)*c)*m~4 + 31
5xAxa~2xd + 22x(A*xa~2*d + (B*xa~2 + 2%Axaxb)*c)*m~3 + 164*(A*a~2xd + (B*a~2
+ 2%Axaxb)*c)*m~2 + 315%(B*a~2 + 2kA*axb)*c + 458*(Axa~2xd + (B*xa~2 + 2%A*a
*b)*c)*m) *x~3 + (A*a~2xcxm~4 + 24*A*a”2*c*km”3 + 206xA*xa~2xckm~2 + T44*A*a"2
*cxm + 945%A*xa~2%c)*x) *x(x*e) "m/(m~5 + 25%m~4 + 230*m~3 + 950*m~2 + 1689*m +
945)

Sympy [B] Leaf count of result is larger than twice the leaf count of optimal. 3271 vs.

2(139) = 278.
time = 0.69, size = 3271, normalized size = 22.72

Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**xm* (bxx**2+a)**2% (B*xx**2+A) * (d*x**2+c) ,x)

[Out] Piecewise(((-Axa**2xc/(8*x**8) — Axax*2xd/(6*x**6) — Axaxbxc/(3*x**6)
*b*d/ (2%x**4) - A*xb**2kc/(4*x*%*4) - Axb**x2%xd/(2*x**x2) - Bkakxx2kxc/(6*xx**6) -
Bxax*2xd/ (4xxx*4) — Bkxaxbxc/(2xx**4) - Bxaxb*d/x**2 — Bxbx*2xc/(2xxx*2) +
Bxb**2*xd*x1log(x))/ex*9, Eq(m, -9)), ((-Akxax*2xc/(6*x**6) - Akxax*2xd/(4*x**4)
- Akxaxbkc/(2xx**4) - Axaxbxd/x**2 — Axb**2%c/(2%x**2) + Axb¥*2*xd*log(x) -
Bxax*x2xc/ (4xx**4) — Bkxax*2xd/(2*x**2) - Bkaxbxc/x*x2 + 2*B*axbxd*log(x) + B
xbx*k2xcxlog(x) + B¥bx*2kd*xx**2/2)/e*x*7, Eq(m, -7)), ((-Axa*xx2xc/(4xx**x4) -
Axax*x2xd/ (2xxx*2) — Axaxbxc/x**2 + 2kAxaxbxd*log(x) + Axbx*2xcxlog(x) + A*b

- Axa



49

*x*k2kdxx*x*2/2 — Bkaxx2kc/(2%x**2) + Bra*x2xd*log(x) + 2xBxaxb*cklog(x) + Bxa
*xbxd*x**2 + Bkbk*2kckx**2/2 + Bxb*x2xd*x**4/4)/e*x5, Eq(m, -5)), ((-Axax*2x
c/ (2%x*x2) + Axa*x2xd*log(x) + 2xAxaxbkcklog(x) + Axa*xbkdxxx*2 + Axb*x2xc*x
*%2/2 + Axb*x2xd*x**4/4 + Bxax*2xcxlog(x) + Bkax*2kd*x**2/2 + Bkakxbkckx**2
+ Bkaxb*dkx**4/2 + B¥bk*2kcxx**4/4 + Bxb*x2*d*x*x*6/6) /e*x*3, Eq(m, -3)), ((A
xaxk2xcxlog(x) + Akax*2kd*xx**2/2 + Axa*xbkckxxx*2 + Axaxbkdkx**4/2 + Axb*x2xc
*x%%4/4 + Axbk*2xd*xx**6/6 + Bkax*k2kckx*x*2/2 + Bkakxx2kxdkx**4/4 + Bxakxbkckxkk
4/2 + Bkaxbxdxx**6/3 + B¥b**2kckx**6/6 + Bxb*x2xd*x*x8/8)/e, Eq(m, -1)), (A
*kk 2k Ckm*kkAkx*k (@*xx) **xm/ (m*x*5 + 25%m**4 + 230*m**3 + 950*m**2 + 1689*m + 94
5) + 24xAkxax*2xckmk*3xx* (e*x) **xm/ (m**5 + 25+m**4 + 230*m**3 + 950*m**2 + 16
89*m + 945) + 206*xAxa**2*cxmx*x2*xx* (e*xx)**xm/ (m**5 + 25 m**4 + 230*m**3 + 950
*mx*x2 + 1689*m + 945) + TA4dxAkxa**2*xcxmxx* (e*x)**xm/ (mk*5 + 25xm*x*x4 + 230*m*x*
3 + 950*m**2 + 1689*m + 945) + 945*Axaxx2xckxx* (exx)**m/(m**5 + 25 m**4 + 23
Oxm**3 + 950*m**2 + 1689*m + 945) + Axa*xx2kxdkm¥*x4*xx*k*3* (e*xx)**km/ (m*x*5 + 25
m**4 + 230*m**3 + 950*m**2 + 1689%m + 945) + 22kAxa*x*2xdkm**3kx**3* (e*x) **m
/(m**5 + 25xmx*x4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 164*A*ax*2xdkmk*k2x%
x**3% (exx) **km/ (m**5 + 25¢m**4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 458%A
*axkxkdkmex**x3% (e*xx) **m/ (m*x*5 + 25¥m*x*x4 + 230*m**3 + 950*m**2 + 1689*m + 94
5) + 315kAxax*x2xdxx**3* (e*x)**m/ (m**5 + 25 m*x*x4 + 230*m**3 + 950*m**2 + 168
9xm + 945) + 2xAkaxbxckmk*k4xx**x3* (e*x)**m/ (m**5 + 26*m**4 + 230*m**3 + 950%
m*x*x2 + 1689*m + 945) + 4dkAkxaxbxcrmkx*x3xx**x3* (e*x)**m/ (m**5 + 25xm*x*x4 + 230%
mk*3 + 950*m**2 + 1689*m + 945) + 328kAkaxbkcxmrk2xx**3* (exx)**m/ (m**x5 + 25
*xmxx4 + 230*m*x*3 + 950*m**2 + 1689*m + 945) + 916*Axaxb*ckxmkx**k3* (e*x)**m/ (
m**5 + 25xmk*4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 630*Axaxbkckx**3*(e*
x)xkm/ (m*x*5 + 25kmx*k4 + 230*m**3 + 950*m**2 + 1689%m + 945) + 2*Akxaxbkdxm**
Axxxk5* (e*xx) **xm/ (m*x*5 + 25*%m**x4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 40x%
Axaxbxd*xmx*k3*xx**5% (exx) **m/ (m**5 + 25*¢m**4 + 230*m**3 + 950*m**2 + 1689*m +
945) + 260*A*axbxdxm**2*x**x5x (e*xx) **m/ (m*x*5 + 25+m**4 + 230*m**3 + 950*m**
2 + 1689*m + 945) + 600*A*axb*d*mxx**5* (exx)**m/ (m**5 + 25xm**4 + 230*m**3
+ 950*m**2 + 1689*m + 945) + 378*kAxaxbxdxx**x5x (exx)**m/(m**5 + 25 mkx*x4 + 23
Oxm**3 + 950*m**2 + 1689*m + 945) + Axb¥x2*ckm¥*4*xx*x*5k (e*xx)**m/ (m*x*5 + 25%
mk*4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 20%Axb**2*ckxmrk3*kx**5% (e*xx) **m
/ (m*x5 + 25%m**4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 130*Axbx*2kckm**2*
x**5% (exx) *km/ (m**5 + 25*m**4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 300%*A
*xb**x 2k Ckm*xk x5k (@xx) *xkm/ (m*x*5 + 25 mx*4 + 230*m**3 + 950*m**2 + 1689%m + 94
5) + 189%A*bx*2*ckxx**5* (e*xx)**m/(m**5 + 25xm**4 + 230*m**3 + 950*m**2 + 168
9*m + 945) + Axbx*x2kd*m**4*x*x*x7* (e*x)**xm/ (mk*5 + 25xm*x*x4 + 230*m**3 + 950%*m
*x2 + 1689*m + 945) + 18*Axbkx*2*xd*m**3xx*k*7* (e*xx)**xm/ (m**5 + 25 m**4 + 230%
mx*3 + 950*m*x*2 + 1689*m + 945) + 104*Axb**2xdxmk*k2*x**7* (e*xx)**m/ (m*x*x5 + 2
5km**4 + 230*m*x*3 + 950*m**2 + 1689*m + 945) + 222xAxb**2*xd*m*x**7* (e*xx) **km
/(m*x5 + 25xm¥x4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 135xAxbk*2kd*x**7*
(exx)**m/ (m**5 + 25*mk*4 + 230*m**3 + 950*m**2 + 1689*m + 945) + Bka**2*c*m
*x4xxkk3* (@*x) *xm/ (m**5 + 25*xm*k*4 + 230*m*k*3 + 950*m**2 + 1689*m + 945) + 2
2*Braxx2kckm**3xxk*x 3k (e*x) **xm/ (mk*5 + 25xm*x*x4 + 230*m**3 + 950*m**2 + 1689%
m + 945) + 164*Bka*x*2*xckmkk2xx*x*x3% (exx)**m/ (m**5 + 25km*k*4d + 230*m**3 + 950



50

*xm*x*x2 + 1689*m + 945) + 458*Bka**2*cxmxx*k*3* (e*x)**xm/ (m**5 + 25 m**4 + 230%
m**3 + 950*m**2 + 1689*m + 945) + 315%Bka*x*2xcxx*k*k3* (e*x)**xm/ (m**5 + 25*xm**
4 + 230*m**3 + 950*m**2 + 1689*m + 945) + Bxaxkx2kd*m**x4xx*k*5* (e*x)**xm/ (m**5
+ 26kmx*x4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 20*Bkak*2*xd*km*x*3*kx*k*k5* (e
*x)%km/ (m**5 + 25*mk*x4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 130*Bka**2*d
*mxk2kxk k5% (exx) kkm/ (m**5 + 25%m**4 + 230*m**3 + 950*m**2 + 1689*m + 945) +
300*Bxax*x2xd*m*x**x5* (e*xx) **m/ (m*x*5 + 25xm**x4 + 230*m**3 + 950*m**2 + 1689%
m + 945) + 189*Bka**2xdxx*k*5* (exx)**xm/ (m**5 + 25 m**4 + 230*m**3 + 950*m**2
+ 1689*m + 945) + 2xBkaxbkckmxx4xx*k*5% (exx)**m/ (m**5 + 25 m**4 + 230*m**3
+ 950*m**2 + 1689%m + 945) + 40xBkaxb¥ckmx*k3xx**x5* (e*xx)**m/ (m*x*5 + 25 m**x4
+ 230*m**3 + 950*m**2 + 1689*m + 945) + 260*Bkaxb*cxmx*x2xx**5% (exx)**m/ (m**
5 + 25xmk*4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 600*B*a*xb*ckxmxx**5* (exx
Yxkm/ (m**5 + 25%m**4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 378*Bxaxbkxckx*
*5% (e*x) **m/ (m*k*5 + 25*xm*x*x4 + 230*m**3 + 950*m*. . .

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 1009 vs.
2(144) = 288.
time = 1.18, size = 1009, normalized size = 7.01

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) ~2%(B*x~2+A) *(d*x~2+c) ,x, algorithm="giac")

[Out] (Bxb"2*d*m~4*x~9*x"m*e"m + 16*B*b~2*d*m~3*x~9*x"m*e™m + B*b~2*c*xm~4*x”7*x"m
*¥e"m + 2*B¥a¥xb*d*m~4*x"7*x " m*xe"m + A¥xbT2*kd*m”4*x"7*x"m*e " m + 86%Bxb~2*d*m”2
*¥Xx79%x " mke m + 18*B*b"2kckm”3*x"7*x"m*e " m + 36*B*xaxbkd*m”3*x"7*x"m*e"m + 18
*Axb"2xd*m”3*x"7*x"m*e " m + 176*%B¥b”2*%d*m*xx"9*x"m*e"m + 2*¥B¥axbkckm~4*x"5xx”
m¥e m + Axb"2kc*m~4*x"5*x"m*e"m + Bka~"2xd*m 4*x"Hkx"mke m + 2kAkxaxbkd¥m”4*x
“b*%x"m*xe"m + 104*Bxb~2*c*m”2*x”7*x " m¥e"m + 208*B*axb*d*m”2*x"7*x"m*e"m + 10
4xAxb"2*xd*m”2*%x"7*x"m*e"m + 105*%B*¥b"2xd*x"9*x " m*e"m + 40*Bka¥xb*ckm~3*x"b5*x”
m*e m + 20%Axb"2*c*m”3*%x"5*x"m*¥e"m + 20*%Bxa”2*¢d*m~3*x"5*x"m*e"m + 40*xAxaxb*
d*m~3*xx"5*x"m*e"m + 222*%BxbT2*c*km*x”7*xX mke " m + 444*Bkxaxb*xd*m*xx”7*x m*xe"m +
222xA*b~2*%d*m*x"7*x m*e"m + B*a"2xcxm~4*x"3*x"mke m + 2xAxakbkckmT4xx"3*kx™
m*e m + Axa”"2*d*m"4*x”"3*x " m*¥e"m + 260%Bxaxbkckm”2*x"5*x"m*¥e"m + 130*A*b"2%c
*¥m~2*%xX"5*x"m*e"m + 130*B*a”2*xd*m”2*x"5*x"m*e "m + 260*A*a*xb*d*m”2*x"5*x " m*e”
m + 135%Bxb"2%c*x"7*x"m*e " m + 270*%Bka*b*d*x~7*x"m*¥e"m + 135*%A*xbT2*xd*x”7*x"m
*¥e"m + 22xBxa”2*c*m”3*x"3*x m¥e"m + 44xAkxaxbkckmT3*x"3*x"mxe m + 22*%A*a”2%xd
*m~3*xx"3*x"m*¥e"m + 600*B*xaxbxckm*x”"5*x"mke m + 300*A*xb~2*cxm*xx"5*x"m*e"m +
300*B*a~2*xd*m*x~5*x"m*e"m + 600*A*a*bxd*m*x~5*x"m*e"m + A*a~2*ckm”4*xX*x m*e
“m + 164*B¥a”2%ckm”2*x"3*%x " m*xe"m + 328kAkxaxbkck*m”2*x"3*x " m¥e"m + 164%Axa” 2%
d*m~2*x"3*x"m*e"m + 378%Bxaxbkckx"b*x"mke"m + 189%A*b”"2*c*x"5*x"m*¥e"m + 189
*B*a"2xd*x"5*x " m*xe"m + 378kAxakxb*d*x"b*xx"mke m + 24*A*a”2*c*m”3*x*X mke m +
458xBxa”2*¢c*m*x~3*x m*¥e"m + 916*A*xaxbxckm*x"3*x mke m + 458xA*xa”2*xd*m*xx"3*
x"mke"m + 206*%A*xa”2%ckm”2*x*x m*e"m + 315%Bka”2kc*kx"3*x " mke"m + 630%Axaxbxc
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*x73*%x"m*xe"m + 315%A*a”2*%d*x"3*x"m*xe"m + 744*A*a " 2*crmxx*x m*¥e"m + 945%Ax*a
2%ckx*xx"m*e"m)/(m~5 + 25%xm~4 + 230*m~3 + 950*m~2 + 1689*m + 945)

Mupad [B]
time = 1.20, size = 305, normalized size = 2.12

(Vl)m(;"('Uvzrw»Ha’d-ZAnbd+ZHuhr)(m"+20m‘+130m’+300m+\89)+a7‘1And-24hc+Hn<‘>(m‘+22m‘+\
¢ T5mi+ 230 + 90 + 1689m + 945 g T 230m’

Verification of antiderivative is not currently implemented for this CAS.

[In] int((A + B*x"2)*(exx) m*x(a + b*xx"2) " 2x(c + d*x~2),x)

[Out] (e*x) “m*((x~5*(A*xb~2%c + B*a~2*d + 2kAxaxbxd + 2xBkaxb*c)*(300*m + 130*m~2
+ 20*m~3 + m~4 + 189))/(1689*m + 950*m~2 + 230*m~3 + 25%m~4 + m~5 + 945) +
(axx" 3% (A*axd + 2*A*b*c + Bkaxc)*(458*m + 164*m~2 + 22*m~3 + m~4 + 315))/(1
689*m + 950*%m~2 + 230*m~3 + 25*m~4 + m~5 + 945) + (b*x"7*(A*¥bxd + 2*B*axd +
Bxb*c)*(222*m + 104*m~2 + 18+m~3 + m~4 + 135))/(1689*m + 950*m~2 + 230*m~3

+ 26%xm™4 + m~5 + 945) + (A*a~2*c*x*(744*m + 206*m~2 + 24*%m~3 + m~4 + 945))
/(1689*m + 950*m~2 + 230*m~3 + 25*m~4 + m~5 + 945) + (B*b~2*d*x"9*(176*m +
86*m~2 + 16*m~3 + m~4 + 105))/(1689*m + 950*m~2 + 230*m~3 + 25%m~4 + m~5 +

945))
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3.3 [(ex)™ (a + bx?) (A + Bz?) (¢ + dz?) dz

Optimal. Leaf size=97

aAc(ex)'t™  (Abc+ aBc+ aAd)(ex)*t™ N (bBc + Abd + aBd)(ex)>™™ N bBd(ex)™*™
e(l1+m) e3(3+m) e5(5+m) e’(7+m)

[Out] axA*xc*x(e*xx)”(1+m)/e/ (1+m)+(A*axd+Axb*c+B*axc)* (e*x) ~(3+m)/e~3/(3+m)+(A*b*d+
Bxaxd+Bxb*c) * (exx) ~ (5+m) /e~5/ (5+m) +b*Bxd* (exx) ~ (7+m) /e~ 7/ (7+m)

Rubi [A]
time = 0.04, antiderivative size = 97, normalized size of antiderivative = 1.00, number of

number of rules _
£ integrand size 0.037,

steps used = 2, number of rules used = 1, integrand size = 2
Rules used = {584}

(ex)™*5(aBd + Abd + bBc) N (ex)™*3(aAd + aBc + Abc) N aAc(ex)™!  bBd(ex)™t"
eS(m+5) e3(m + 3) e(m+1) e'(m+7)

Antiderivative was successfully verified.
[In] Int[(e*x) m*x(a + b*x"2)*(A + Bxx"2)*(c + d*x~2),x]

[Out] (axAxcx(exx)~(1 + m))/(ex(1 + m)) + ((Axbxc + a*xBxc + a*A*d)*(e*xx)”~(3 + m))
/(e~3%(3 + m)) + ((bxBxc + Axbxd + a*Bxd)*(exx)~(5 + m))/(e”5%(5 + m)) + (b
*Bxd* (exx)~(7 + m))/(e"7*(7 + m))

Rule 584

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_.)*((c_) + (d_.)*(x_)"(n
Mg )*(Ce) + (£_)*(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrandl[
(g*x) "m*(a + b*x"n) "px(c + d*x"n)"qg*(e + f*x"n)"r, x], x] /; FreeQ[{a, b, ¢
, d, e, f, g, m, n}, x] & IGtQ[p, -2] && IGtQlq, 0] && IGtQ[r, O]

Rubi steps

(Abc + aBc + aAd)(ex)*t™ N (bBc + Abd

/(ex)m (a+ ba?) (A+ Bz?) (c+ d:c2) dr = / (aAc(ea:)m +

e? (
_ aAc(ex)'™™  (Abc+ aBc+ aAd)(ex)*™™ = (bBc+ Abd +
— e(l+m) e3(3+m) e5(5 +

Mathematica [A]
time = 0.08, size = 73, normalized size = 0.75

2(ex)™ aAc N (Abc + aBc + aAd)x? N (bBc + Abd + aBd)x* N bBdzx®
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Antiderivative was successfully verified.

[In] Integrate[(e*x) m*(a + b*x"2)*(A + B*x"2)*(c + d*x~2),x]

[Out] x*(e*x) m*((axA*c)/(1 + m) + ((Axbkc + a*Bxc + axA*d)*x~2)/(3 + m) + ((b*Bx
c + Axb*d + a*Bxd)*x~4)/(5 + m) + (b*B*d*x~6)/(7 + m))

Maple [A]
time = 0.03, size = 96, normalized size = 0.99

method | result
(Abd+aBd+bBc)ze™ n(e2) + (Aad+Abct+aBc)zBe™ 1n(ez) + Aacx e™In(ez) Bbd z7em In(ex)

norman 51m T i e
gosper z (Bbd m3z%+9Bbd m2a6+Abd m3z*+ Bad m3z*+ Bbe m3z*+23 Bbdm 26 +11Abd m2z*+11Bad m2z*+11Bbc m2z4+15Bbd x5 +.
risch z (Bbd m3z64+9Bbd m2z6+Abd m3z4+ Bad m3z*+Bbecm3z4+23Bbdm z8+11Abd m2z4+11Bad m2z*+11Bbec m2 x4 +15Bbd 25+

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*(b*x~2+a)* (B*x~2+A)*(d*x~2+c) ,x,method=_RETURNVERBOSE)
[Out] (Axb*d+B*axd+B*b*c)/(5+m)*x"5*exp(m*1ln(e*x))+(A*xaxd+A*bkc+Bxaxc)/(3+m)*x~3*
exp (m*1n(exx) ) +A*axc/ (1+m) *x*exp (m*1n (e*x) ) +Bxb*d/ (7+m) *x~7*exp (m*1n (e*x))

Maxima [A]
time = 0.30, size = 153, normalized size = 1.58

Bbdz7e('" log(z)+m) Bbmse(mlog(z)+m) Badzse(mlog(z)+m) Abdzse(mlog(z)+m) Bacm36<’" log(x)+m) Abczse(m log(x)+m) Aadee(m log(x)+m) (ze)m“ Aace(—l)
+
m+7 + m+5 m+5 m+5 m+3 m+3 m+3 m+1

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a)*(B*xx~2+A)*(d*x~2+c) ,x, algorithm="maxima")

[Out] B*b*d*x~7+*e” (m*log(x) + m)/(m + 7) + B¥bkcxx“5%e”(m*log(x) + m)/(m + 5) + B
*xaxd*x~5*%e” (m*¥log(x) + m)/(m + 5) + Axbxd*x~5xe”(m*log(x) + m)/(m + 5) + B*
axc*kx~3%e” (m*xlog(x) + m)/(m + 3) + Axbxcxx"3*e” (m*¥log(x) + m)/(m + 3) + Axa
*xd*xx~3%e” (m*¥log(x) + m)/(m + 3) + (x*e)~(m + 1)*Axaxc*e”(-1)/(m + 1)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 236 vs.
2(97) = 194.
time = 1.91, size = 236, normalized size = 2.43

((Bbdm® +9 Bbdm? + 23 Bbdm + 15 Bbd)a” + (Bbe + (Ba+ Ab)d)m® + 21 Bbe + 11 (Bbe + (Ba + Ab)d)m? + 21 (Ba + Ab)d + 31 (Bbe + (Ba+ Ab)d)m)a® + ((Aad + (Ba + Ab)c)m® + 35 Aad + 13 (Aad + (Ba + Ab)c)m? + 35 (Ba + Ab)e + 47 (Aad + (Ba + Ab)ym)a® + (Aacm® + 15 Aacm? + 71 Aacm + 105 Aac)a) (ze)"™
W+ 16m? + 86m? + 176m + 105

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a)*(B*xx~2+A)*(d*x~2+c) ,x, algorithm="fricas")

[Out] ((Bxb*d*m~3 + 9*Bxb*d*m~2 + 23*Bxbxd*m + 15%Bxbxd)*x~7 + ((Bxbxc + (B*a + A
*b)*xd)*m~3 + 21%Bxb*c + 11%(Bxbxc + (B*a + Axb)*d)*m~2 + 21*%(Bxa + Axb)*d +
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31*%(Bxbxc + (B*a + Axb)*d)#*m)*x~5 + ((A*axd + (B*a + Axb)*c)*m~3 + 35*xA*a*

d + 13x(Axaxd + (Bxa + A*b)*c)*m”~2 + 35%(Bxa + A*b)*c + 47*x(A*a*xd + (B*a +
Axb)*c)*m) *x~3 + (A*xaxc*m™3 + 15xA*xakxc*m™2 + 71kA*axcxm + 105*A*axc)*x)*(x*
e)"m/(m~4 + 16*m™~3 + 86*xm~2 + 176*m + 105)

Sympy [B] Leaf count of result is larger than twice the leaf count of optimal. 1460 vs.

2(92) = 184.
time = 0.44, size = 1460, normalized size = 15.05

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**xm* (bkx**2+a)* (Bxx**x2+A) * (d*x**2+c) ,x)

[Out] Piecewise(((-Axaxc/(6*x**6) — A*axd/(4*xx**4) - Axbxc/(4*x*x4) — Axb*d/(2xx*
*x2) - Bxaxc/(4*x*x4) - Bxa*xd/(2*x*x2) - Bxb*c/(2*x**2) + Bxb*d*log(x))/e*x*7
, Eq(m, -7)), ((-Axaxc/(4xxx*4) - Axaxd/(2*x**2) — Axb*c/(2xx**2) + Axbkd*l
og(x) - B¥akc/(2*xx**2) + Bkaxdxlog(x) + B¥bkcxlog(x) + B¥bkd*xx**2/2)/e*x*5,
Eq(m, -5)), ((-Axaxc/(2xx**2) + Axaxd*log(x) + Axbxcxlog(x) + Axbxdxx**2/2
+ Bxaxc*log(x) + Bxaxd*x**2/2 + Bxbxc*x*x2/2 + Bxbxd*x**4/4)/ex*3, Eq(m, -3
)), ((Axaxcxlog(x) + A*xaxdxx**2/2 + Axbkcxx**2/2 + A*xbkd*x**4/4 + Bkakckxk
2/2 + Bxakxd*x**4/4 + B¥bxc*x**4/4 + Bxb*d*x*x*6/6)/e, Eq(m, -1)), (Akaxckmkx*
3xx* (e*x) **m/ (m**4 + 16¥m**3 + 86*xm**2 + 176*%m + 105) + 15kAxaxckm**k2xx* (ex*
x)**m/ (m*x*4 + 16*m*x*3 + 86*m**2 + 176%m + 105) + T71xAxaxcrm*x* (exx)**m/ (m**
4 + 16*m*x*3 + 86*m*x*2 + 176*m + 105) + 105xAxaxc*x* (exx)**m/(m**4 + 16*m**3
+ 86*m*x*2 + 176%m + 105) + Axaxdrm**3*x**3*(e*xx)**m/(m*x*4 + 16*m*x*x3 + 86*m
*x2 + 176%m + 105) + 13xAxaxd*rm**2*x*x*x3*(e*x)**m/ (mk*4 + 16*m*x*3 + 86*m**2
+ 176*m + 105) + 4T7*Axa*xd*m*x**3* (e*xx)**m/(m*x*4 + 16*m**3 + 86*m**2 + 176%*m
+ 105) + 3b5xAxaxd*x**3* (e*x)**m/ (mk*4 + 16*m*x*x3 + 86*m**2 + 176*m + 105) +
Axb*cxmxx3kx*k*3* (exx) **km/ (m**4 + 16*m**3 + 86*m**2 + 176*m + 105) + 13*A*b
*Ckmkk 2k Xk %3k (exx) **km/ (m*x*x4 + 16*m**3 + 86*m**2 + 176*m + 105) + 47*Axbxc*m
*xkk3k (e*xx)*xkm/ (m**4 + 16*m**3 + 86*m**2 + 176%m + 105) + 35*Axbkxckxx*k*3* (ex
x)*xm/ (m**4 + 16%m**3 + 86*m**2 + 176%m + 105) + Axbkxd*m**3*xx**5% (e*xx)**m/ (
m*x*x4 + 16*m**3 + 86*m**2 + 176%m + 105) + 11*xA*xbkdkmkx2kx*k*x5* (e*xx)**m/ (m**4
+ 16*m**3 + 86*m*x*2 + 176*m + 105) + 31xAxbkd*m*x**5* (e*xx)**m/(m*x*4 + 16+*m
*x3 + 86*m**2 + 176%m + 105) + 21*Axbxd*xx**5% (exx)**m/(m**4 + 16*m**3 + 86%
mk*2 + 176xm + 105) + Bkxakckm**3xxx*k3* (e*x)**xm/(m**4 + 16*m*k*3 + 86*mk*2 +
176*m + 105) + 13*Bkaxckmr*2xx**x3* (e*xx)**m/ (m**4 + 16*%m**3 + 86*m*k*2 + 176%
m + 105) + 47*Bxakxcxm¥x**3*(exx)**m/(m*x*4 + 16*m**3 + 86*m**2 + 176%m + 105
) + 35*Bxaxcxx*k*3* (exx)**xm/(m**4 + 16*m**3 + 86*m**2 + 176*m + 105) + Bkxaxd
*m*k3kx*kk5k (e*xx) **m/ (m**x4 + 16*m**x3 + 86*m**x2 + 176%m + 105) + 11xBkakxd*m**
2%x*xx5x (e*xx) **m/ (m*x*4 + 16¥m*x*3 + 86*m**2 + 176*%m + 105) + 31*Brakxdrmkx**5%
(exx)**m/ (m**4 + 16*m**3 + 86*m*x*2 + 176+m + 105) + 21*Bkaxd*xx**5*x (exx)**m/
(m**4 + 16*m**3 + 86*m**2 + 176*m + 105) + B¥bkckm**x3*kx**x5* (exx) **m/ (m**x4 +
16*m**3 + 86*m**2 + 176*m + 105) + 11*B¥bkcxmkx*x2kx**5%(exx)**m/(m**x4 + 16%
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m**3 + 86xm*x*2 + 176*m + 105) + 31*Bkbkckm*x**5k(e*x)**m/(m**4 + 16*m**3 +
86*m*x*x2 + 176*m + 105) + 21*Bxbkc*x**5x (exx)**m/(m**4 + 16*m**3 + 86*m**2 +
176*%m + 105) + B¥b*xd*xm*x*3*xx**7* (exx)**m/(m**4 + 16*m**3 + 86*m**2 + 176%m
+ 105) + 9*Bxbxd*m**2*x**7* (e*xx) **km/ (m*x*4 + 16*m**x3 + 86*m**2 + 176*m + 105
) + 23*%Bxbxd*m*x*k*7* (e*xx)**m/ (m**4 + 16*m**3 + 86*m**2 + 176*m + 105) + 15%

B¥b*d*x**7* (e*x) **m/ (mk*4 + 16*m*x*3 + 86*m**2 + 176*m + 105), True))

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 478 vs. 2(97) =
194.
time = 0.99, size = 478, normalized size = 4.93

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a)*(B*x~2+A)*(d*x~2+c),x, algorithm="giac")

[Out] (B*b*d*m~3*x"7*x"m*e™m + 9*Bxb*d*m~2*x~7*x"m*e"m + Bxb*c*m~3*x"5*x"m*e"m +
B*a*d*m~3*x"5*x " m*xe"m + Axbxd*m”3*x"5*x"mke m + 23*B¥bxd*m*x~7*x"mxe"m + 11
*Bxb*cxm™2*%X"5%x"m*¥e"m + 11*kBkaxd*m™2*x"5kx"mke m + 11*Axb*d*m~2%x"5*x"m*e”
m + 15%B¥b*d*x”~7*x"m*¥e"m + B¥akc*m 3*x"3*x " m*¥e"m + A¥b*ckm”~3*x"3*%x " m*e " m +
A*axd*m~3*x"3*x " m*xe"m + 31*B¥b*ckm*x~5*x"m*e"m + 31*Bkakd*m*x“5*x"m*e"m + 3
1xAxbxd*m*x~5*x " m*e"m + 13*B¥a*c*m™2*%x"3*x " m*xe"m + 13*%Axb*c*m”2*x”3*x"m*e " m
+ 13%A*axd*m~2*x"3*x " m*e"m + 21*B¥b*c*x"5*x"m*¥e"m + 21*Bkakxd*x"5*x m*e m +
21xAxb*xd*x"5kx"m*xe m + A¥xakckm”3*x*x mke m + 47*Bxakckmkx~3kx"mke m + 47*A
*¥b¥*ckxm*xx”~3*x " m*¥e"m + 47*xA*akd*m*x"3*x"m*¥e"m + 15%Axakckm”2*x*x mke m + 35%B
¥a*xcxx~3*kx"m*¥e"m + 35kxAxbkckx"3*x"m*e m + 35*A*axd*x”3*x " mkxe m + 71kAkxakxckm
*x*xx"mke m + 105kA*xa*c*x*x"m*e"m)/(m~4 + 16*m~3 + 86*m~2 + 176*m + 105)

Mupad [B]
time = 1.03, size = 185, normalized size = 1.91

(a)” 2*(Aad+ Abc+ Bac) (m®+13m?+47m+35) | a°(Abd+ Bad+ Bbc) (m®+11m?+31m+21) = Bbdz" (m®+9m? +23m + 15) Aacz (m®+ 15m? 4+ T1m + 105)
m* +16m3 4 86 m? + 176 m + 105 m* +16m3 4 86 m? + 176 m + 105 m* +16m3 +86m? 4+ 176 m + 105 m* + 16 m3 4 86 m? + 176 m + 105

Verification of antiderivative is not currently implemented for this CAS.

[In] int((A + Bxx"2)*(exx) mx(a + b*x"2)*(c + d*x~2),x)

[Out] (e*xx) m*((x~3*x(A*a*d + Axbxc + B¥axc)*(47*m + 13*m”~2 + m~3 + 35))/(176*m +
86*m~2 + 16*%m~3 + m~4 + 105) + (x"5*%(Axb*d + B*a*d + Bxb*c)*(31*m + 11*m~2

+ m~3 + 21))/(176*m + 86*m~2 + 16*m~3 + m~4 + 105) + (B*b*d*x~7x(23*m + 9*m

"2 + m™3 + 15))/(176*%m + 86*m~2 + 16*m~3 + m~4 + 105) + (A*xaxcxx*x(71*m + 15

*m~2 + m~3 + 105))/(176*m + 86*m~2 + 16*m~3 + m~4 + 105))
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3.4 [(ex)™ (A + Bz?) (c+ dz?) dz

Optimal. Leaf size=60

Ac(ex)'™™  (Bc+ Ad)(ex)3t™  Bd(ex)>™
e(l1+m) e3(3+m) e’(5+m)

[Out] Axcx(exx)~(1+m)/e/(1+m)+(A*d+B*c)* (exx)~(3+m)/e~3/(3+m)+B*d* (e*x)~(5+m)/e”5
/ (5+m)

Rubi [A]

time = 0.02, antiderivative size = 60, normalized size of antiderivative = 1.00, number of

number of rules _ ¢ 50
’ integrand size ’

steps used = 2, number of rules used = 1, integrand size = 20
Rules used = {459}

(ex)™3(Ad+ Bc)  Ac(ex)™"'  Bd(ex)™®
e3(m+3) e(m+1) e5(m + 5)

Antiderivative was successfully verified.

[In] Int[(e*x) "m*(A + B*x"2)*(c + d*x~2),x]

[Out] (Axc*x(exx)~(1 + m))/(ex(1 + m)) + ((Bkc + Axd)*(exx)"(3 + m))/(e”3*(3 + m))
+ (Bxd*(exx)~(5 + m))/(e”5%(5 + m))

Rule 459

Int[(Ce_.)*(x_))"(m_.)*((a_) + (b_.)*x(x_)"(n_)) " (p_.)*((c_ ) + (d_)*(x_)"(n
_))7"(q_.), x_Symbol] :> Int[ExpandIntegrand[(e*x) m*(a + b*x"n) p*x(c + d*x~
n)~q, x], x] /; FreeQ[{a, b, ¢, d, e, m, n}, x] && NeQ[b*c - axd, 0] && IGt
Qlp, 0] && IGtQ[q, O]

Rubi steps

/(ez)m (A+ Bz?) (c+da2?) do = / <Ac(ex)m + (Be+ A;l2)(ex)2+m + Bd(iﬁ)4+m) dz

— Ac(ex)™™™  (Bc+ Ad)(ex)*™™  Bd(ex)>t™
m) * ) G

Mathematica [A]
time = 0.05, size = 43, normalized size = 0.72
Ac (Bc+ Ad)r?  Bdx*
+ +
1+m 3+m 9+m

z(ex)™ (



o7

Antiderivative was successfully verified.

[In] Integrate[(e*x) m*(A + B*x~2)*(c + d*x~2),x]
[Out] x*(exx) " m*x((A*c)/(1 + m) + ((Bxc + Axd)*x~2)/(3 + m) + (B*d*x"4)/(5 + m))

Maple [A]
time = 0.02, size = 59, normalized size = 0.98

method | result size
norman (Ad+B§)i"j:m In(ez) Acxfr::(ew) Bd $Zi:r:,n(%) 59
z(Bdm?2z*+4Bdm z*+ Ad m22?+ Bem2224+-3Bd x*+6 Adm 22 +6Bcm a2+ Acm?+5Ad 22 +5Bc 22 +8 Aem+15Ac) (ex)™
gosper (5+m) 3+m)(1+m) 111
risch z(Bdm?2z*+4Bdm o'+ Ad m2a?+ Bcm2224+-3Bd x4 +6 Adm 2 +6 Bem 22+ Acm2+5Ad 22 +5Bc 22 +8 Acm~+15Ac) (ex)™ 111
(5+m)(3+m)(14+m)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(B*x~2+A)*(d*x~2+c) ,x,method=_RETURNVERBOSE)
[Out] (A*d+Bxc)/(3+m)*x"3*exp(m*1n(e*x))+Axc/ (1+m)*x*exp (m*1n(e*x) ) +B*d/ (5+m) *x~5
*xexp (m*1n (e*x) )
Maxima [A]
time = 0.28, size = 73, normalized size = 1.22
BdCL'56(m log(z)+m) BC{E36(m log(z)+m) Ad.’l?36(m log(z)+m) (ze)m+1 Ace(—l)

m+5 + m+3 + m+3 m+1

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c),x, algorithm="maxima")

[Out] B*d*x~5xe~(m*log(x) + m)/(m + 5) + B*c*x"3*e”(m*log(x) + m)/(m + 3) + Axdx*x
~3%e" (m*log(x) + m)/(m + 3) + (x*e)”(m + 1)*Axc*e”(-1)/(m + 1)

Fricas [A]
time = 2.45, size = 95, normalized size = 1.58

((Bdm? + 4 Bdm + 3 Bd)z® + ((Bc + Ad)m?® + 5 Bc + 5 Ad + 6 (Bc + Ad)m)z® + (Acm? + 8 Aem + 15 Ac)z) (ze)™
m3 +9m?2 +23m 4+ 15

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c),x, algorithm="fricas")

[Out] ((Bxd*m~2 + 4%Bxd*m + 3%B*d)*x~5 + ((B*c + A*d)*m~2 + 5%Bxc + 5xA*d + 6% (Bx*
c + Axd)*m)*x~3 + (A*c*m™2 + 8xAxc*m + 15%Axc)*x)*(x*e) m/(m~3 + 9*m™2 + 23

*m + 15)
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Sympy [B] Leaf count of result is larger than twice the leaf count of optimal. 439 vs.
2(51) = 102.
time = 0.25, size = 439, normalized size = 7.32

form = -5
form = -3

form = -1

s Otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m* (B*x**2+A)* (d*x**2+c) ,x)

[Out] Piecewise(((-Axc/(4*x*x4) - Axd/(2xx**2) - Bxc/(2xx**2) + Bxdxlog(x))/ex*5,
Eq(m, -5)), ((-A*c/(2*x**2) + A*dxlog(x) + B*cxlog(x) + Bkd*x**2/2)/e**3,
Eq(m, -3)), ((Axcxlog(x) + Axdxxx*2/2 + Bkc*x*x2/2 + Bxdxx**4/4)/e, Eq(m, -
1)), (Axckxm¥x2xx* (e*xx)**m/ (m**3 + 9*m**x2 + 23*%m + 15) + 8kAxckxmkx* (e*xx)**xm/
(m**3 + 9*m**2 + 23*m + 15) + 15%Axckxx*k(e*x)**m/(m**3 + Oxm*x*x2 + 23*m + 15)
+ Axdxmk*2xx*k*3% (e*xx)**m/ (m*x*3 + 9*km**x2 + 23*m + 15) + 6G*kA*xd*m*x**3% (e*xx) *
*m/ (m**3 + Okmk*2 + 23*m + 15) + SkA*xd*x*k*k3* (e*xx)**xm/(m*x*3 + O*m**2 + 23*m
+ 15) + Bkcxmk*2kxx*k3x (exx) *xm/ (m**x3 + O*m*k*2 + 23%m + 15) + 6*Bkckmkx**3 (
exx)**xm/ (m*x*3 + O*xm**x2 + 23*%m + 15) + B5*Bkc*x**3% (e*xx)**m/ (m**3 + 9*m*x*2 +
23*m + 15) + Bxdxmxkx2*x**5% (exx)**m/ (m**3 + O*km**2 + 23*m + 15) + 4*Bkxd*m*x
*x5% (exx) **m/ (m**3 + Q*m**2 + 23*m + 15) + 3*Bkxd*x**5% (e*xx)**m/ (m**3 + 9*xmx*

*2 + 23*%m + 15), True))

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 167 vs. 2(60) =
120.
time = 1.41, size = 167, normalized size = 2.78

Bdm?2z®z™e™ + 4 Bdma®z™e™ + Bem?a®z™e™ + Adm?’z’z™e™ + 3 Bdz®z™e™ + 6 Bemalz™e™ + 6 Admaz™e™ + Acm?zz™e™ + 5 Bealz™e™ + 5 Adz3z™e™ + 8 Acmaz™e™ + 15 Acza™e™
m3+9m? +23m + 15

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x"2+c),x, algorithm="giac")
[Out] (Bxd*m™2*x~5*x"m*e”m + 4*Bxd*m*x~5*x"m*e™m + B*c*m™2*x"3*x"mke"m + Axdxm~2*
X" 3*x"m*xe"m + 3*Bxd*x"5*x"m*e"m + 6*Bkcxm*x"3*x"mke"m + 6*A*d*m*x"3*x m*xe"m
+ Axc*km”2*x*x " m¥e"m + 5*Bxc*kx"3*x"m*xe"m + 5*kAxd*x"3*x"m*xe"m + 8*Akckmikx*xx”
m*e"m + 15%A*cxx*x"m*e"m)/(m~3 + 9*m™2 + 23*m + 15)
Mupad [B]
time = 0.96, size = 97, normalized size = 1.62
(ez)” 3 (Ad+ Bc) (m?+6m+5) Bdz®(m?+4m+3)  Acx(m?+8m+ 15)
m3+9m?2+23m+15 m3+9m2+23m+15 m3+9m2+23m+15

Verification of antiderivative is not currently implemented for this CAS.

[In] int((A + B*x"2)*(e*x) m*(c + d*x~2),x)
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[Out] (e*x) m*x((x~3%(Axd + Bxc)*(6*m + m~2 + 5))/(23*m + 9*m™2 + m~3 + 15) + (Bx*d
*x"5x(4*%m + m~2 + 3))/(23*m + 9*m~2 + m~3 + 15) + (A*c*x*(8*m + m~2 + 15))/
(23%m + 9*%m™2 + m~3 + 15))
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35 f (ex)™(A+Bz?) (c+dz?) da
* a+bx?
Optimal. Leaf size=118
(bBC + Abd — aBd)(ex)1+m+Bd(ex)3+m (Ab — aB)(bc — ad)(ex)1+m 2F1 (1, 1+Tm; 3+Tm; —%)
b%e(1+m) be3(3 +m) ab%e(1 +m)

[Out] (Axbxd-Bxa*xd+Bxb*c)*(e*x)~(1+m)/b~2/e/(1+m)+B*d* (e*x) ~(3+m)/b/e~3/(3+m)+(A*
b-B#*a) * (~a*d+b*c) * (e*x) ~(1+m) *xhypergeom([1, 1/2+1/2*m], [3/2+1/2*m] ,-b*x"2/a
)/a/b~2/e/(1+m)

Rubi [A]
time = 0.06, antiderivative size = 118, normalized size of antiderivative = 1.00, number of

number of rules _
> integrand size 0.069,

steps used = 3, number of rules used = 2, integrand size = 29
Rules used = {584, 371}

(ez)™*1(Ab — aB)(bc — ad) 2 Fy (1, e —”%) (ex)™'(—aBd + Abd+bBc) ~ Bd(ex)™

ab?e(m + 1) * Be(m + 1) T e (m +3)

Antiderivative was successfully verified.
[In] Int[((e*x) m*(A + Bxx"2)*(c + d*x~2))/(a + b*x"2),x]
[Out] ((b*B*c + Axbxd - a*B*d)*(e*x)”~(1 + m))/(b"2%ex(1 + m)) + (Bxd*(e*x)~(3 + m

))/(b*e"3x(3 + m)) + ((Axb - a*B)*(bxc - a*d)*(exx)”~(1 + m)*Hypergeometric2
Fi[1, (1 + m)/2, (3 + m)/2, -((b*x72)/a)])/(axb"2xex(1 + m))

Rule 371

Int[((c_.)*(x_)) " (m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a~p
*((c*x)"(m + 1)/(cx(m + 1)))*Hypergeometric2Fi[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & 'IGtQ[p, 0] && (ILt
Qlp, 0] |l GtQla, 01)

Rule 584

Int[((g_.)*(x_))"(m_.)*x((a_) + (b_)*(x_)"(@m D)) (p_.)*((c_) + (d_.)*(x_)"(n
M7 (q . )*((e) + (£_)*x(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrandl[
(g*x) "m*(a + b*x"n) px(c + d*x"n) qgq*(e + f*x"n)°r, x], x] /; FreeQ[{a, b, ¢
,d, e, £, g, m, n}, x] & IGtQlp, -2] &% IGtQ[q, 0] && IGtQlr, 0]

Rubi steps
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/ (ex)™ (A + Bz?) (c + dz?) i — / (bBc + Abd — aBd)(ex)™ N Bd(ex)*™ N (Ab*c — abBc — aAbd
a + bx? v b2 be? b% (a + bz
_ (bBc+ Abd — aBd)(ex)"t™  Bd(ex)*t™ N ((Ab— aB)(bc — ad)) [

B b2e(1+ m) be3(3 + m) b2

(bBc+ Abd — aBd)(ex)'™™  Bd(ex)**™ (Ab — aB)(bc — ad)(ez)'
b2e(1 +m) be3(3 +m) ab?e(

Mathematica [A]
time = 0.14, size = 93, normalized size = 0.79

— _ 1+m.34m._ ba?
2(ex)™ ( tBetAbd-aBd | bBds? +( AbtaB)(—betad) oy (1,145 34m - b= )
1+m 3+m a(1+m)

b2
Antiderivative was successfully verified.

[In] Integrate[((exx) m*x(A + B*x"2)*(c + d*x"2))/(a + b*x"2),x]

[Out] (x*(e*xx) m*((b*B*c + Axb*d - a*Bxd)/(1 + m) + (b*Bxd*x~2)/(3 + m) + ((-(A*Db
) + axB)*(-(b*c) + a*d)*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((b*x"2
)/a)1)/(ax(1 + m))))/b~2

Maple [F]

time = 0.03, size = 0, normalized size = 0.00

/ (ex)™ (Bx?+ A) (dz? + ¢)
bz?+a

dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(B*xx~2+A)*(d*x~2+c)/(b*x~2+a),x)
[Out] int((e*x) “m* (B*x~2+A)* (d*x~2+c)/(b*x~2+a) ,x)

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c)/(b*x~2+a) ,x, algorithm="maxima")

[Out] integrate((B*x~2 + A)*(d*x"2 + c)*(x*e)"m/(b*x"2 + a), x)



62

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

could not integrate
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m* (Bxx~2+A)*(d*x~2+c)/(bxx"2+a),x, algorithm="fricas")
[Out] integral((B*d*x~4 + (Bxc + A*d)*x~2 + Axc)*(x*e) m/(b*x"2 + a), x)

Sympy [C] Result contains complex when optimal does not.
time = 4.14, size = 428, normalized size = 3.63

Acermazm @00, 2 + 1T(3+3)  Acerarmd(HE 1,24 T3+ ) Adermater@ (B 1,2+ T3 4E) 3B (L 2+ HT(5 4] Beetmatr@ (1,2 4 3 N(3 +E)  3Beenatane(H 1,2+ ) T(3 4 ) Bdermatana(
lal H dal’

P WEY ) e ) e

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**xm* (Bkxx**2+A)* (d*x**2+c) / (b*x**2+a) ,x)

[Out] Axckxex*m*m*x*x**m*lerchphi (b*x**2*exp_polar(I*pi)/a, 1, m/2 + 1/2)*gamma(m/
2 + 1/2)/(4*xaxgamma(m/2 + 3/2)) + Axcxex*mxx*x**m*xlerchphi (b*x**2%exp_polar
(Ixpi)/a, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(4*a*gamma(m/2 + 3/2)) + Axdkex*mx
m*x**3*xx**m*xlerchphi (bxx**2*exp_polar(I*pi)/a, 1, m/2 + 3/2)*gamma(m/2 + 3/
2)/ (4xa*xgamma(m/2 + 5/2)) + 3*A*xd*kex* mkx**3*kx**m*klerchphi (bxx**2xexp_polar (
Ixpi)/a, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(4*a*gamma(m/2 + 5/2)) + Bxcxex*m*m
*xx**k3xx*x*km*xlerchphi (b*x**2*exp_polar(I*pi)/a, 1, m/2 + 3/2)*gamma(m/2 + 3/2
)/ (4*a*xgamma(m/2 + 5/2)) + 3*Bkckex* mkx**3*kx**mklerchphi (b*x**2xexp_polar (I
xpi)/a, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(4*a*gamma(m/2 + 5/2)) + Bkdkex*mkm*
xx*k5xxx*kmklerchphi (b*x**2xexp_polar(I*pi)/a, 1, m/2 + 5/2)*gamma(m/2 + 5/2)
/ (4xaxgamma(m/2 + 7/2)) + 5*Bkd*ex*m*x**5*x**m*lerchphi (bxx**2xexp_polar (I*
pi)/a, 1, m/2 + 5/2)*gamma(m/2 + 5/2)/(4*a*gamma(m/2 + 7/2))

Giac [F]

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

could not integrate
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c)/(b*x~2+a),x, algorithm="giac")
[Out] integrate((B*x~2 + A)*(d*x"2 + c)*(x*e)"m/(b*x"2 + a), x)
Mupad [F]
time = 0.00, size = -1, normalized size = -0.01
(Bz®>+ A) (ex)™ (dx? +c)

bx?2+a de

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x~2)*(exx) m*x(c + d*x~2))/(a + b*x~2),x)
[Out] int(((A + B*x~2)*(e*x) m*(c + d*x~2))/(a + b*x"2), x)
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(ex)™(A+Bxz?) (c+dz?)
3.6 [= (athe?)’ dz

Optimal. Leaf size=171

d(Ab(1 +m) — aB(3 + m))(ex)™™ (Ab— aB)(ez)™ (c + da?) (aB(bc(l +m) — ad(3 +m)) + Ab(
B 2ab%e(1 + m) 2abe (a + bx?) +

[Out] -1/2%d* (A*b* (1+m)-a*B*(3+m))* (e*x) ~(1+m)/a/b~2/e/(1+m)+1/2% (Axb-B*a) * (e*x)~
(1+m) * (d*x~2+c) /a/b/e/ (bxx~2+a) +1/2% (a*B* (b*c* (1+m) —a*xd* (3+m) ) +Axb* (a*xd* (1+

m) +b* (—c*m+c) ) ) * (e*xx) ~ (1+m) *hypergeom([1, 1/2+1/2*m], [3/2+1/2*m] ,-b*x"2/a)/
a~2/b"2/e/(1+m)

Rubi [A]

time = 0.16, antiderivative size = 171, normalized size of antiderivative = 1.00, number of

number of rules
integrand size = 0.103,

steps used = 3, number of rules used = 3, integrand size = 29,
Rules used = {591, 470, 371}

(ez)™ 1, Fy (17 mil, mb, —%) (Ab(ad(m + 1) + b(c — em)) + aB(bc(m + 1) — ad(m + 3))) _ d(ex)™(Ab(m +1) — aB(m + 3)) (c + dz?) (ex)™(Ab — aB)
2a2b%e(m + 1) 2ab%e(m + 1) 2abe (a + ba?)

Antiderivative was successfully verified.
[In] Int[((e*x) " m*(A + B*x"2)*(c + d*x"2))/(a + b*xx"2)"2,x]

[Out] -1/2%(d*(A*b*(1 + m) - a*Bx(3 + m))*(exx)~(1 + m))/(a*xb™2%ex(1 + m)) + ((Ax
b - axB)*(e*x)~(1 + m)*(c + d*x"2))/(2*axb*ex(a + b*x"2)) + ((a*Bx(b*cx(1 +

m) - a*xd*(3 + m)) + Axb*(axd*(1 + m) + b*(c - c*m)))*(e*x) (1 + m)*Hyperge
ometric2F1[1, (1 + m)/2, (3 + m)/2, -((b*x~2)/a)])/(2*xa~2*%b"2*e*x(1 + m))

Rule 371

Int[((c_)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a~p
*((c*x)"(m + 1)/(c*(m + 1)))*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & 'IGtQ[p, 0] && (ILt
Qlp, 01 Il GtQ[a, 0])

Rule 470

Int[((e_.)*(x_)) " (m_.)*((a_) + (b_.)*(x_)"(mn_))"(p_.)*((c_) + (d_.)*(x_)"(n
_)), x_Symbol] :> Simp[d*(exx)~(m + 1)*((a + b*x™n) " (p + 1)/(b*ex(m + n*(p

+ 1) + 1))), x] - Dist[(a*xd*(m + 1) - bxckx(m + nx(p + 1) + 1))/(bx(m + n*x(p
+ 1) + 1)), Int[(e*x)"m*(a + b*xx™n)"p, x], x] /; FreeQl[{a, b, c, d, e, m,

n, p}, x] && NeQ[b*c - a*d, 0] &% NeQ[m + nx(p + 1) + 1, 0]

Rule 591
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Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))~(p_)*((c_) + (d_.)*(x_)"(n_
)" (q_.)*((e) + (£_.)*(x_)"(n_)), x_Symbol] :> Simp[(-(b*e - axf))*(g*x)~(

m + 1)x(a + b*x™n) ~(p + 1 *((c + d*x"n)~q/(a*bxgxn*x(p + 1))), x] + Dist[1/(
axbxnx(p + 1)), Int[(g*x)"m*(a + b*x™n) " (p + 1)*(c + d*x"n)~(q - 1)*Simpl[c*
(b*exn*x(p + 1) + (bkxe - a*f)*(m + 1)) + dx(bxexn*(p + 1) + (bxe - axf)*(m +
nxq + 1))*x"n, x], x], x] /; FreeQ[{a, b, ¢, d, e, f, g, m}, x] && IGtQ[n,
0] && LtQlp, -1] && GtQlq, 0] && !'(EqQlq, 1] &% SimplerQ[b*c - a*d, b*e -
axf])

Rubi steps
/ (e0)™ (A+ Ba?) (c+da?) | (Ab—aB)(ea)t™ (c+da?) [ (Rt e
(a + bx2)® 2abe (a + bx?) 2ab
_d(Ab(1+m) —aB(3 +m))(ex)"™™  (Ab—aB)(ex)"*™ (c + dz?)
B 2ab%e(1 + m) 2abe (a + bx?)

d(Ab(1 +m) — aB(3+m))(ex)'t™  (Ab— aB)(ex)'*™ (c + dz?)
2ab%e(1 4+ m) 2abe (a + bx?)

Mathematica [A]
time = 0.28, size = 113, normalized size = 0.66

a a

a?b?(1+m)

z(ex)™ (—azBd + a(2aBd — b(Bc + Ad)) 2 F1 (1, Lm, 34m, —M) — (Ab—aB)(bc — ad) o Fy (2, Lm, 34m, —M))

Antiderivative was successfully verified.

[In] Integrate[((exx) m*x(A + B*x"2)*(c + d*x72))/(a + b*x"2)~2,x]

[Out] -((x*(e*xx) m*x(-(a"2*B*d) + ax(2*a*B*d - b*(Bxc + Axd))*Hypergeometric2F1[1,
(1 +m)/2, (3+m/2, -((bxx"2)/a)] - (A*b - axB)*(b*c - a*d)*Hypergeometr

ic2F1[2, (1 + m)/2, (3 + m)/2, -((b*x"2)/2)]1))/(a™2*b™2x(1 + m)))

Maple [F]

time = 0.03, size = 0, normalized size = 0.00

/ (ex)™ (Bz? + A) (dz? +¢)

d
(bz? + a)® !

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(B*x~2+A)*(d*x"2+c)/(b*xx~2+a)~2,x)
[Out] int((e*xx) “m* (B*x~2+A)*(d*x"2+c)/(b*xx"2+a)"2,x)
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Maxima [F]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m* (B*x~2+A)*(d*x~2+c)/(b*x~2+a)~2,x, algorithm="maxima")
[Out] integrate((B*x~2 + A)*(d*x~2 + c)*(x*e) m/(b*x~2 + a)~2, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integral((B*d*x~4 + (Bxc + A*d)*x~2 + Axc)*(x*e) m/(b~2*%x"4 + 2*a*xb*x~2 + a
"2), x)

Sympy [C] Result contains complex when optimal does not.
time = 31.66, size = 2076, normalized size = 12.14

Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**xmx (Bxx**2+A)* (d*x**2+c) / (b*xx**2+a)**2,x)

[Out] Axc*(-a*xex*m*m**2*xx*x**m*xlerchphi (b*x**2xexp_polar(I*pi)/a, 1, m/2 + 1/2)*g
amma(m/2 + 1/2)/(8%ax*3*gamma(m/2 + 3/2) + 8*a**2*b*x**2*gamma(m/2 + 3/2))
+ 2xa¥exxm¥m¥xkxk*imkgamma(m/2 + 1/2)/(8*a**3*gamma(m/2 + 3/2) + 8kax*2kbxx*
*x2xgamma (m/2 + 3/2)) + axexxmxx*x**m*lerchphi(b*x**2*exp_polar(I*pi)/a, 1,
m/2 + 1/2)*gamma(m/2 + 1/2)/(8*a*x3*gamma(m/2 + 3/2) + 8*ax*2*kbkxx**2xgamma (
m/2 + 3/2)) + 2*akexkmkxxxx*kmkgamma(m/2 + 1/2)/(8*a**3*gamma(m/2 + 3/2) + 8
*xax*k2xbxx*x*2xgamma(m/2 + 3/2)) - bxexkmxm**2xx**3kx**m*xlerchphi (b*x**2*exp_
polar(Ixpi)/a, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(8*a**3*gamma(m/2 + 3/2) + 8%
ax*2*¥bxxx*2kgamma (m/2 + 3/2)) + bkex* mkx**3*kx**m*klerchphi (b*xx**2xexp_polar (
I*xpi)/a, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(8*a**3*gamma(m/2 + 3/2) + 8*ax*2xb
*xxx*k2%gamma (m/2 + 3/2))) + Axd*(-akxex*m¥m¥*2*kx*k*3*xx**m*klerchphi (bxx**2%exp_
polar(I*pi)/a, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(8*a**3*gamma(m/2 + 5/2) + 8%
ax*2¥bkxx**2kgamma (m/2 + 5/2)) - 4*xaxex*kmxmxx**3xx**m*xlerchphi (b*x**2%exp_po
lar(I*pi)/a, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(8*a**3*xgamma(m/2 + 5/2) + 8*ax
*2xb*x*x2*xgamma (m/2 + 5/2)) + 2%akex* mimkx**3*kxx*smkgamma(m/2 + 3/2)/(8*a*x*3
xgamma (m/2 + 5/2) + 8*ax*2xbkxx**2xgamma(m/2 + 5/2)) - 3xaxex*kmkx**3xx**m*le



66

rchphi (bxx**2xexp_polar(I*pi)/a, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(8*a**3*gam
ma(m/2 + 5/2) + 8*ax*2*¥bxxx*2kxgamma(m/2 + 5/2)) + 6Gkakxex*kmkx**3Jxx**mkgamma (
m/2 + 3/2)/(8*a**3*gamma(m/2 + 5/2) + 8xa**x2xbkx**2xgamma(m/2 + 5/2)) - b*e
*kmkmk*k2kx**k5kxk*kmklerchphi (b*xx**2xexp_polar(I*pi)/a, 1, m/2 + 3/2)*gamma(m
/2 + 3/2)/(8xa*x3xgamma (m/2 + 5/2) + 8xax*2xbxx*x2xgamma(m/2 + 5/2)) - 4*b*
ex* mkmxx**5kx**mklerchphi (b*xx**2xexp_polar(I*pi)/a, 1, m/2 + 3/2)*gamma(m/2
+ 3/2)/(8*ax*3*gamma(m/2 + 5/2) + 8xax*2xbxx**2xgamma(m/2 + 5/2)) - 3xbxex
*m*x**5*x**m*lerchphi (b*x**2*%exp_polar(I*pi)/a, 1, m/2 + 3/2)*gamma(m/2 + 3
/2) / (8xa**3*gamma (m/2 + 5/2) + 8*ax*2xbkx**2*gamma(m/2 + 5/2))) + Bxckx(-axe
*kmkmk*k2kx**k3kx*k*kmklerchphi (b*xx**2xexp_polar(I*pi)/a, 1, m/2 + 3/2)*gamma(m
/2 + 3/2)/(8*a*x3*xgamma(m/2 + 5/2) + 8kax*2kbxxx*2xgamma(m/2 + 5/2)) - 4*ax
ex* mkmxx**3kxx*smklerchphi (b*xx**x2*xexp_polar(I*pi)/a, 1, m/2 + 3/2)*gamma(m/2
+ 3/2)/(8*ax*3*gamma(m/2 + 5/2) + 8xax*2xbxx**2xgamma(m/2 + 5/2)) + 2xaxex
*mxm*x*k3kxkkmkgamma (m/2 + 3/2) /(8*a**x3xgamma(m/2 + 5/2) + 8ka**2xbkxx**2%ga
mma (m/2 + 5/2)) - 3*akex* mkx**3*x**m*klerchphi (b*x**2xexp_polar(I*pi)/a, 1,
m/2 + 3/2)*gamma(m/2 + 3/2)/(8*a**3*gamma(m/2 + 5/2) + 8*a*x*2*kb*xx**2*xgamma (
m/2 + 5/2)) + 6*akex* mkxx*3*kxk* mkgamma(m/2 + 3/2)/(8*a**3*gamma(m/2 + 5/2)
+ 8xa**2xb*x*x2xgamma(m/2 + 5/2)) - b¥eksxm¥m**2xx*x5xx**m*xlerchphi (b*xx**2%e
xp_polar(Ixpi)/a, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(8*a**3*gamma(m/2 + 5/2) +
8xax*2xbxx**2xgamma(m/2 + 5/2)) - 4xb¥xexxm*m*x**5*x**m*lerchphi (b*x**2*exp
_polar(Ixpi)/a, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(8*a**3xgamma(m/2 + 5/2) + 8
*xax*k2xbxx**2xgamma (m/2 + 5/2)) - 3xbke*xm*x*x5xx**m*xlerchphi (b*x**2*exp_pol
ar(I*pi)/a, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(8*ax*3*xgamma(m/2 + 5/2) + 8*a*x
2¥b*x**x2xgamma (m/2 + 5/2))) + B*d*(—a*xex* mkm**2*x**5xx*k*xm*xlerchphi (b*xx**2xe
xp_polar(Ixpi)/a, 1, m/2 + 5/2)*gamma(m/2 + 5/2)/(8*a**3*gamma(m/2 + 7/2) +
8xax*2xbxx**2xgamma(m/2 + 7/2)) - 8xaxexxm¥m*x**5*x**m*lerchphi (b*x**2*exp
_polar(Ixpi)/a, 1, m/2 + 5/2)*gamma(m/2 + 5/2)/(8*a**3xgamma(m/2 + 7/2) + 8
*xax*k2xbxx**x2xgamma (m/2 + 7/2)) + 2xaxesxm¥m*x**5*x**m*gamma(m/2 + 5/2)/(8*a
*x*3*xgamma (m/2 + 7/2) + 8*xax*2xb*x**2kgamma(m/2 + 7/2)) - 15xaxex*kmkx*x5xx**
m*lerchphi (b*x**2%exp_polar(I*pi)/a, 1, m/2 + 5/2)*gamma(m/2 + 5/2)/(8xax*3
xgamma (m/2 + 7/2) + 8%ax*2xbxx*x2xgamma(m/2 + 7/2)) + 10xaxerxmkxx**x5xx**mkg
amma(m/2 + 5/2)/(8*%ax*3*gamma(m/2 + 7/2) + 8*a**2xb*x*x2xgamma(m/2 + 7/2))
- bxex*kmxm**2xx**7*x*x*m*lerchphi (b*x**2%exp_polar(I*pi)/a, 1, m/2 + 5/2)*ga
mma (m/2 + 5/2)/(8*ax*3*gamma(m/2 + 7/2) + 8xa**2xb*x*x2xgamma(m/2 + 7/2)) -
8*bxex*m*xm*x**7*x**m*xlerchphi (b*x**2*exp_polar(I*pi)/a, 1, m/2 + 5/2)*gamm
a(m/2 + 5/2)/(8*a*x*3xgamma(m/2 + 7/2) + 8*ax*2xb*x**2xgamma(m/2 + 7/2)) - 1
Bxbxex*kmxx**7*x*x*m*lerchphi (b*x**2*exp_polar(I*pi)/a, 1, m/2 + 5/2)*gamma(m
/2 + 5/2)/(8*a*x3*gamma(m/2 + 7/2) + 8*ax*2xbxxx*2xgamma(m/2 + 7/2)))

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

could not integrate

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

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

/ (Bx?2+ A) (ex)™ (dz% +¢) i
(bz? + a)®

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + Bxx"2)*(e*x) m*(c + d*x~2))/(a + b*x~2)"2,x)
[Out] int(((A + B*x"2)*(e*x) m*x(c + d*x~2))/(a + b*x"2)"2, x)
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3.7 f (ex (’4(1;‘—5)5; ;§C+dx2) dx

Optimal. Leaf size=209

_ (Ab(ad(1 — m) — be(3 — m)) — aB(be(l +m) — ad(3 + m)))(ez)*™ , (Ab—aB)(ex)"*" (c +da?) | (Ab(
8a?b%e (a + bx?) 4abe (a + bﬂc2)2

[Out] -1/8%(A*b* (axd*(1-m)-b*c*x(3-m))-a*B*x (bkxc* (1+m)-a*xd*(3+m)))*(e*xx) " (1+m)/a~2/
b~2/e/ (b*xx"2+a)+1/4* (Axb-B*a) * (exx) ~ (1+m) * (d*x"2+c) /a/b/e/ (b*x"2+a) “2+1/8*(

Axbx* (1-m) * (b*c* (3-m) +a*d* (1+m) ) +a*B* (1+m) * (a*d* (3+m) +b* (-c*m+c) ) ) * (e*xx) ~ (1+

m) *hypergeom( [1, 1/2+1/2*m], [3/2+1/2*m] ,-b*x~2/a)/a~3/b~2/e/(1+m)

Rubi [A]
time = 0.20, antiderivative size = 209, normalized size of antiderivative = 1.00, number of

. humber of rules — 0.103,
> integrand size

steps used = 3, number of rules used = 3, integrand size = 2
Rules used = {591, 468, 371}

(ea)™+1 2F (1, 2 25 122 (Ab(1 — m)(ad(m + 1) + be(3 — m)) + aB(m + 1)(ad(m + 3) +blc = om)) ey Ab{ad(1  m) — be(3 — m) — aB(be(m + 1)  ad(m +3))) 4 (et ds?) (ex)™(4b — aB)
8a’b?e(m + 1) B 8ab%e (a + bx?) 4abe (a + ba?)*

Antiderivative was successfully verified.
[In] Int[((e*x) "m*(A + B*xx"2)*(c + d*x~2))/(a + b*x~2)"3,x]

[Out] -1/8*x((A*b*(a*d*(1 - m) - b*c*(3 - m)) - a*Bx(b*xc*(1 + m) - a*d*(3 + m)))*(
exx)~(1 + m))/(a"2*xb"2xe*x(a + b*x"2)) + ((Axb - a*B)*(e*x)~(1 + m)*(c + d*x
~2))/(4*axbxex(a + b*x72)72) + ((A*xb*x(1 - m)*(b*xc*x(3 - m) + axd*x(1 + m)) +
axBx(1 + m)*(a*d*(3 + m) + bx(c - c*m)))*(e*xx)” (1 + m)*Hypergeometric2F1[1,

(1 +m)/2, (3 +m)/2, -((b*x72)/a)])/(8*a"3*xb"2*e*x(1 + m))

Rule 371

Int [((c_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a”p
*((c*x)"(m + 1)/(cx(m + 1)))*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & !'IGtQ[p, 0] && (ILt
Qlp, 0] Il GtQla, 01)

Rule 468

Int[((e_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(@_))"(p_.)*((c_) + (d_.)*(x_)"(n
_)), x_Symbol] :> Simp[(-(b*c - a*d))*(exx)"(m + 1)*((a + b*x™n)~(p + 1)/(a
xbxe*xn*(p + 1))), x] - Dist[(a*d*(m + 1) - bxcx(m + n*(p + 1) + 1))/ (a*b*nx*
(p + 1)), Int[(exx) m*(a + b*x™n)~(p + 1), x], x] /; FreeQ[{a, b, c, d, e,

m, n}, x] && NeQ[b*c - axd, 0] && LtQ[p, -1] && (( !'IntegerQ[p + 1/2] && Ne
Qlp, -5/41) || 'RationalQ[m] || (IGtQ[n, 0] && ILtQ[p + 1/2, 0] && LeQ[-1,
m, (-n)x(p + 1)]1))
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Rule 591

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))~(p_)*((c_) + (d_.)*(x_)"(n_
NN (q_.)*((e)) + (£_.)*(x_)"(n_)), x_Symbol] :> Simp[(-(b*e - axf))*(g*x)~(

m + 1)x(a + bxx"n) " (p + 1)*((c + d*x"n)~q/(a*bxg*nx(p + 1))), x] + Dist[1/(

axbxnx(p + 1)), Int[(g*x)"m*x(a + b*x™n) " (p + 1)*(c + d*x"n)~(q - 1)*Simpl[c*
(bxexn*(p + 1) + (bxe - a*f)*(m + 1)) + dx(b*exnx(p + 1) + (bxe - a*f)*x(m +
n*q + 1))*x"n, x], x], x] /; FreeQ[{a, b, ¢, d, e, f, g, m}, x] && IGtQ[n,
0] && LtQlp, -1] && GtQlq, 0] && !'(EqQlq, 1] &% SimplerQ[b*c - a*d, b*e -
axf])

Rubi steps

(ex)™ (—c(Ab(3—m)+aB(1+m))—d(Ab(1—m)+al
/ (ex)™ (A + Ba?) (c +dz?) o — (Ab— aB)(ex)"™ (c+dz?) [ e (@t b?)? :
(a + bx2)® 4abe (a + bx?)? 4ab
_ (Ab(ad(1 = m) = be(3 = m)) — aB(be(1 +m) — ad(3 + m)))(ex)
B 8a2b%e (a + bx?)

(Ab(ad(l — m) — bc(3 —m)) — aB(be(l + m) — ad(3 + m)))(ex) 't
8a2b%e (a + bx?)

Mathematica [A]
time = 0.51, size = 133, normalized size = 0.64

a(ea)™ (a?Bd:Fi (1,557 57 —2" ) + a(bBe + Abd — 2aBd) o Fy (2, 5575 545 12 ) 4 (A - aB)(be — ad) oy (3, 1573 257, 2 ) )
a®?(1+m)

Antiderivative was successfully verified.

[In] Integrate[((exx) m*x(A + B*x"2)*(c + d*x72))/(a + b*x~2)73,x]

[Out] (x*(e*x) “m*(a~2*B*d*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((b*x~2)/a)
] + ax(b*Bxc + A*bxd - 2%a*B*d)*Hypergeometric2F1[2, (1 + m)/2, (3 + m)/2,
-((b*x~2)/a)] + (Axb - a*B)*(b*c - a*d)*Hypergeometric2F1[3, (1 + m)/2, (3
+m)/2, -((b*xx~2)/a)]))/(a"3*b"2%(1 + m))

Maple [F]

time = 0.04, size = 0, normalized size = 0.00

/ (ex)™ (Bz*+ A) (dz? +¢)

dz
(b22? 4 a)®

Verification of antiderivative is not currently implemented for this CAS.
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[In] int((e*x) “m* (B*x~2+A)*(d*x"2+c)/(b*x~2+a) ~3,x)
[Out] int((e*xx) “m*(B*x~2+A)*(d*x~2+c)/(b*x~2+a)~3,x)

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c)/(b*x"2+a)~3,x, algorithm="maxima")
[Out] integrate((B*x~2 + A)*(d*x~2 + c)*(x*e) m/(b*x~2 + a)~3, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c)/(b*x~2+a)~3,x, algorithm="fricas")

[Out] integral((B*d*x~4 + (Bxc + A*d)*x~2 + Axc)*(x*e) m/(b~3*x"6 + 3*a*b~2*x~4 +
3*%a"2xb*xx"2 + a~3), x)

Sympy [C] Result contains complex when optimal does not.
time = 99.64, size = 6368, normalized size = 30.47

Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m* (Bxx**2+A)* (d*x**2+c) / (b*xx**2+a)**3,x)

[Out] Axc*(a*x*2xex*m*m¥*3*kx*kx**xm*xlerchphi (b*x**2xexp_polar(I*pi)/a, 1, m/2 + 1/2)
xgamma (m/2 + 1/2)/(32*a**5*gamma(m/2 + 3/2) + 64*a*x4*b*x**2*gamma(m/2 + 3/
2) + 32%a*x3xbx*2kx*kx4dxgamma(m/2 + 3/2)) - 3*kax*2kex* mrmk*2*x*x**m*lerchphi
(bxx**2xexp_polar(Ixpi)/a, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(32xa**5xgamma (m/
2 + 3/2) + 64xax*x4xbxx*x*2xgamma(m/2 + 3/2) + 32%ax*3xbx*2kxx**4xgamma(m/2 +
3/2)) - 2kaxx2kedkmimik2kxkx**kmkgamma(m/2 + 1/2)/(32%a**5kgamma(m/2 + 3/2)
+ 64*axx4xbxx*k*2%xgamma(m/2 + 3/2) + 32%ax*3*kb**2xx**4*gamma(m/2 + 3/2)) - a
**kkexkmikmxx*xx**xmxlerchphi (b*x**2*exp_polar(I*pi)/a, 1, m/2 + 1/2)*gamma(m/
2 + 1/2)/(32*a*x5*xgamma(m/2 + 3/2) + 64*a*x4*xb*x**2*gamma(m/2 + 3/2) + 32*a
**x3xbr*k2xxk*x4xgamma (m/2 + 3/2)) + 8kakxker mrm*x*x**m*gamma(m/2 + 1/2)/(32
*xax*k5kgamma (m/2 + 3/2) + 64*ax*k4xbkx*k*x2xgamma(m/2 + 3/2) + 32kax*3kbkk2kxk*
4xgamma (m/2 + 3/2)) + 3xax*2kxex*kmkx*x**m*xlerchphi (b*x**2*exp_polar(I*pi)/a,
1, m/2 + 1/2)*gamma(m/2 + 1/2)/(32*ax*5*gamma(m/2 + 3/2) + 64*ax*4*bxxx*2%
gamma (m/2 + 3/2) + 32k%ax*3*xbx*2kxx*4dkgamma(m/2 + 3/2)) + 10*a*x2ke*kxm*x*x**
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m*xgamma (m/2 + 1/2)/(32*%a**5*gamma(m/2 + 3/2) + 64*ax*4*xbxxx*2xgamma(m/2 + 3
/2) + 32xax*3xbx*k2kxxx*k4dxgamma(m/2 + 3/2)) + 2kaxbrerxmrm**3*xx**3xx**mxlerch
phi (b*x**2*exp_polar(I*pi)/a, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(32*a**5*gamma
(m/2 + 3/2) + 64*a*x4xbxx**2kgamma(m/2 + 3/2) + 32*a**3xb*x*2*x**4*gamma (m/2
+ 3/2)) - 6xa*bkxexxm¥mk*2xx**3*x*k*m*klerchphi (b*x**2*exp_polar(I*pi)/a, 1,
m/2 + 1/2)*gamma(m/2 + 1/2)/(32%ax*5xgamma(m/2 + 3/2) + 64*ax*4xbxx**2xgamm
a(m/2 + 3/2) + 32%a*x3xb*x2xx**x4xgamma(m/2 + 3/2)) - 2xaxbkex*mmk*2*x**3*x
*x*m¥gamma (m/2 + 1/2)/(32*%a**x5xgamma(m/2 + 3/2) + 64xax*4*b*x**2xgamma(m/2 +
3/2) + 32%ax*3*%bx*2kx*k*k4*kgamma(m/2 + 3/2)) - 2*axbkex*kmkm*x**3xx**m*xlerchp
hi (b*x**2xexp_polar(I*pi)/a, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(32*a**x5xgamma (
m/2 + 3/2) + 64*ax*x4*xbkxx*2kgamma(m/2 + 3/2) + 32kax*3kbk*2kx**4d*kgamma (m/2
+ 3/2)) + 4xaxb¥xexxm¥m*x**3*x*kxm*gamma(m/2 + 1/2)/(32*a**5*gamma(m/2 + 3/2)
+ 64*ax*4*xbxxx*2xgamma(m/2 + 3/2) + 32kax*3xbx*2kxx*4kgamma(m/2 + 3/2)) +
B*axbxexxm*xx**3xx**m*xlerchphi (b*x**2*exp_polar(I*pi)/a, 1, m/2 + 1/2)*gamma
(m/2 + 1/2)/(32*a**5xgamma (m/2 + 3/2) + 64*ax*x4*xbxx**2+xgamma(m/2 + 3/2) + 3
2kax*k3kbx*kkxk*k4kgamma (m/2 + 3/2)) + 6Gkaxbxexkmxx**3xx**mxgamma(m/2 + 1/2)/
(32*%ax*5*gamma (m/2 + 3/2) + 64*ax*4*xbxxx*2kxgamma(m/2 + 3/2) + 32kax*3kbk*2x*
xx*k4dxgamma (m/2 + 3/2)) + b *2kex* mimk*3*x*k*x5*x*k*m*lerchphi (bxx**2*exp_polar
(Ixpi)/a, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(32%a**5xgamma(m/2 + 3/2) + 64*ax*
4xbxx**2xgamma(m/2 + 3/2) + 32%a**3xb**2xx**4xgamma(m/2 + 3/2)) - 3xb**x2xex
*mkm**2*x*k*x5xx**km*klerchphi (bxx**2%exp_polar(I*pi)/a, 1, m/2 + 1/2)*gamma(m/
2 + 1/2)/(32*a*x5*xgamma(m/2 + 3/2) + 64*a*x4*xb*x**2*gamma(m/2 + 3/2) + 32*a
*x*3kbk*kkxk*k4dkgamma (m/2 + 3/2)) - bk*2kex* mimkx**5kx*x*mklerchphi (bxx**2xexp
_polar(Ixpi)/a, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(32*%a**5*xgamma(m/2 + 3/2) +
64*ax*x4*xbkx*k*x2xgamma(m/2 + 3/2) + 32%a*x*3*b**2kx*k*4*xgamma(m/2 + 3/2)) + 3*b
**kkexkmkx**k5kxk*kmklerchphi (b*xx**2xexp_polar(I*pi)/a, 1, m/2 + 1/2)*gamma(m
/2 + 1/2)/(32%ax*5xgamma(m/2 + 3/2) + 64*ax*4xbxx**2xgamma(m/2 + 3/2) + 32%
ax*3*xbx*2*x*k*x4*gamma (m/2 + 3/2))) + Axd*(ax*22kex*kmkmk*3*kx**3*kx**m*klerchphi (
bxx*x2xexp_polar(I*pi)/a, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(32*ax*5*gamma (m/2
+ 5/2) + 64*axx4xbxxx*2kgamma(m/2 + 5/2) + 32*a**3xbx*2*x**4*xgamma(m/2 + 5
/2)) + 3*xaxk2kex*kmkmx*k2xx**k3kxk*kmklerchphi (b*x**2*exp_polar(I*pi)/a, 1, m/2
+ 3/2)*gamma(m/2 + 3/2)/(32*a*x5*gamma(m/2 + 5/2) + 64*a**x4*b*x**2*gamma (m
/2 + 5/2) + 32%a*x*3*b*k*2*x*k*4*gamma(m/2 + 5/2)) - 2kak*22kekkmimk*2*x*k*3*xk*
m*gamma (m/2 + 3/2)/(32*a*x5*gamma(m/2 + 5/2) + 64*ax*x4xb*xx*2xgamma(m/2 + 5
/2) + 32%ax*3xbx*k2kx*x*k4xgamma(m/2 + 5/2)) - ax*2kex* mkmkx**3*kx**m*klerchphi (
bxx**2%exp_polar(I*pi)/a, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(32*a**5*gamma (m/2
+ 5/2) + 64xax*x4xbxxx*2xgamma(m/2 + 5/2) + 32%ax*3xbx*2kx**4*xgamma(m/2 + 5
/2)) - 3xax*k2xex*kmxxx*k3kxx*kmklerchphi (b*x**2*exp_polar(I*pi)/a, 1, m/2 + 3/
2) *gamma (m/2 + 3/2)/(32*ax*5*gamma(m/2 + 5/2) + 64*ax*4*xbxxx*2xgamma(m/2 +
5/2) + 32%a*x*3*b**2*x**4*gamma(m/2 + 5/2)) + 18*ax*2kex*kmkx**3kx**mkgamma (m
/2 + 3/2)/(32*%a*x5xgamma(m/2 + 5/2) + 64*xax*4*b*x**2xgamma(m/2 + 5/2) + 32x%
ax*3*xbkx*2*x*k*4*gamma (m/2 + 5/2)) + 2*axbkex*kmkm**k3kx*x*k5xx**kmklerchphi (b*x**
2xexp_polar(I*pi)/a, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(32*ax*5xgamma(m/2 + 5/
2) + 64xa*x4xb*x**2+gamma(m/2 + 5/2) + 32%a**3*b*x2*x*x4*xgamma(m/2 + 5/2))
+ 6xaxbkex*mim**2*x**x5*x**m*lerchphi (bxx**2*exp_polar(I*pi)/a, 1, m/2 + 3/2
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) *gamma (m/2 + 3/2)/(32*ax*5*kgamma(m/2 + 5/2) + 64*ax*4*xbxxx*2xgamma(m/2 + 5

/2) + 32xax*3xbx*k2kxxx*k4dxgamma(m/2 + 5/2)) - 2kaxbkerxm¥m**2*x**x5*xx**m*gamma
(m/2 + 3/2)/(32*ax*5*gamma(m/2 + 5/2) + 64*a*x4xbxx**2*gamma(m/2 + 5/2) + 3
2kax*3kbx*k2kx*k*k4dkgamma (m/2 + 5/2)) - 2kaxbxexkmxm*x**5*xx**m*lerchphi (bkx**2
xexp_polar(I*pi)/a, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(32*ax*5*gamma(m/2 + 5/2
) + 64xa*x4xb*x*x2+gamma(m/2 + 5/2) + 32%a**3*b*x2*x*x4*gamma(m/2 + 5/2)) -
4xaxb*e*xm¥m*x**x5*x*k*xm¥gamma (m/2 + 3/2)/(32*ax*5*kgamma(m/2 + 5/2) + 64*axx
4xbxx*x*2xgamma (m/2 + 5/2) + 32xax*3*kb*kx2kxk*d*g. ..

Giac [F]

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m* (Bxx~2+A)*(d*x~2+c)/(bxx"2+a)"3,x, algorithm="giac")
[Out] integrate((B*x~2 + A)*(d*x~2 + c)*(xxe) m/(b*x~2 + a)~3, x)
Mupad [F]
time = 0.00, size = -1, normalized size = -0.00
/ (Bz?+ A) (ex)™ (dz* +c)

dz
(b2? + a)®

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x"2)*(e*x) m*(c + d*x~2))/(a + b*x~2)"3,x)
[Out] int(((A + B*xx"2)*(e*x) "m*(c + d*x~2))/(a + b*x~"2)"3, x)
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3.8 [(ex)™ (a+ bz?)’ (A + Bz?) (¢ + dz?)’ d
Optimal. Leaf size=292

a®Ac?(ex)™ a?c(3Abc + aBc + 2aAd)(ex)*™ +a(ch(3bc + 2ad) + A(3b*c? + 6abcd + a*d?)) (ex)>t™
e(l1+m) e3(3+m) e5(5+m)

[Out] a”~3*xA*xc™2*(exx)” (1+m)/e/ (1+m)+a~2*c* (2xA*a*d+3*xAxbxc+B*a*c)*(e*xx) ~(3+m)/e”3
/ (3+m) +a* (a*Bxc* (2xaxd+3%bkc) +A* (a~2%d~2+6*a*bkckd+3*xb~2%c~2) ) * (e*xx) ~ (5+m) /

e”5/ (5+m) +(a*xB* (a~2*xd~2+6*a*b*c*d+3*b~2%c”~2) +Axb* (3*a~2*d " 2+6*a*b*cxd+b~2*c
~2))*(e*x) "~ (7+m) /e~ 7/ (7+m) +b* (3*a~2*xBxd~2+3*a*xbxd* (A*d+2*B*c) +b~2*c* (2xAxd+

Bxc) ) * (e*x) = (9+m) /e~9/ (9+m) +b~2%xd* (A*xb*d+3*Bka*xd+2*B*b*c) * (exx) ~(11+m) /e~ 11

/ (11+m) +b~3*B*d~2* (e*x) ~(13+m) /e~13/(13+m)

Rubi [A]
time = 0.18, antiderivative size = 292, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.032,

steps used = 2, number of rules used = 1, integrand size = 31,
Rules used = {584}

aAc?(ex)™ ! N (ex)™*7 (Ab(3a’d* + 6abed + bc?) + aB(a*d? + 6abed + 3b°c*)) N a(ex)™? (A(a*d? + 6abed + 3b*c*) + aBe(2ad + 3bc)) N blez)™* (3a” Bd” + 3abd(Ad + 2Bc) + Vc(2Ad + Bc)) | a’c(ex)™*(2aAd + aBc + 3Abc) N bAd(ex)™ 1 (3aBd + Abd + 2bBc) 4 b Bd?(ex)™ 13
e(m+7 e5(m+5) &(m &(m el eB(m + 1

e(m+1) (m +9) (m +3) (m+11) (m +13)

Antiderivative was successfully verified.
[In] Int[(e*x)"m*(a + b*x"2) " 3*%(A + B*x"2)*(c + d*x"2)"2,x]

[Out] (a"3*A*c™2*x(exx)”"(1 + m))/(ex(1 + m)) + (a"2*c*x(3xAxb*c + axBxc + 2*a*xAxd)x*
(exx)"(3 + m))/(e”3%(3 + m)) + (ax(axBkc*(3*bxc + 2*a*d) + Ax(3*b"2%c"2 + 6
xaxbxckd + a~2xd"2))*(exx)~(5 + m))/(e”5%(5 + m)) + ((a*B*(3*b~2%c™2 + 6*xax
bxcxd + a~2+%d"2) + Axbkx(b"2%c”2 + 6xaxbxckxd + 3*a”~2*%d"2))*(exx)~(7 + m))/(e

“Tx(7 + m)) + (bx(3*a~2+%Bxd~2 + 3*axbxdx(2*B*xc + Axd) + b 2*cx(Bxc + 2¥Axd)
Yx(e*x)”(9 + m))/(e”9%(9 + m)) + (b~2*xd*(2*b*Bxc + A*b*d + 3*a*B*d)*(e*xx)~(

11 + m))/(e”11%(11 + m)) + (b~3*Bxd"2*(e*x)~(13 + m))/(e"13*%(13 + m))

Rule 584

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_.)*((c_) + (d_.)*(x_)"(n
M7 (q . )*((e) + (£_)*x(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrandl[
(g*x) "m*(a + b*x"n) "px(c + d*x"n)"g*(e + f*x"n)°r, x], x] /; FreeQ[{a, b, ¢
» d, e, £, g, m, n}, x] & IGtQ[p, -2] && IGtQ[q, O] & IGtQ[r, 0]

Rubi steps

2 24+m
/(ex)m (a+b2%)° (A + Ba?) (c+dz?)” de = / (a3Ac2(ex)m + 2 o(34be + aBe + 2aAd)(ea) + al

o2
a®Ac’(ex)'™™  a?c(3Abc + aBc + 2aAd)(ex)*™™  a(al
= +
e(l1+m) e3(3+m)
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Mathematica [A]
time = 0.75, size = 247, normalized size = 0.85

afea)® @A | a*e(3Abe + aBe+ 20Ad)a® | a(aBe(3he + 2ad) + AGIE + Gabed + a?d) ot | (aB(BC + Gabed + o) + ANYC? + Gabed + 3a%))a® b3’ Bd + 3abd(2Be + Ad) + Ve(Be+24d))a* | d(2bBe+ Abd + 3aBd)a’ | VB
- 1+m 3+m 5+m T+m 9+m 11 +m 13+m

Antiderivative was successfully verified.

[In] Integrate[(e*x) m*x(a + b*x"2)"3x(A + B*x"2)*(c + d*x"2)"2,x]

[Out] x*(e*xx) m*((a~3*A*c™2)/(1 + m) + (a~2xc*x(3*Axbxc + a*B*c + 2xaxA*xd)*x~2)/(3
+ m) + (ax(a*B*cx(3xbkc + 2¥axd) + A*(3*%b~2*c”2 + 6*axbxckd + a~2xd”~2))*x”

4)/(5 + m) + ((a*B*(3*b~2%c™2 + 6*xaxb*c*d + a~2*d"2) + Axbx(b~2%c~2 + 6*a*b

xcxd + 3*%a”2x%d"2))*x76)/(7 + m) + (b*x(3*a”"2%B*d~2 + 3*a*b*xd*(2*Bxc + Axd) +
b~2%c* (Bxc + 2%A*d))*x78)/(9 + m) + (b~2*d*(2xb*Bxc + Axbxd + 3*a*Bxd)*x"1
0)/(11 + m) + (b~3*B*d~2*x~12)/(13 + m))

Maple [B] Leaf count of result is larger than twice the leaf count of optimal. 2442 vs.

2(292) = 584.
time = 0.12, size = 2443, normalized size = 8.37

method | result size
gosper | Expression too large to display | 2443

risch Expression too large to display | 2443

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*(b*x~2+a) "3*(B*x~2+A)*(d*x~2+c) ~2,x,method=_RETURNVERBOSE)

[Out] x*(B*b~3*d~2*m~6*x~12+36*B*b~3*d~2*m~5*x~12+A*b~3*d~2*m~6*x~10+3*B*xa*b~2*d"
2¥m~6*x”10+2%B*b~3*c*kd*m~6*x~10+505*%B*b~3*d~2*m~4*x"12+38*%A*b"3*d"2*m"~5*x"1
0+114*B*axb~2xd~2*m~5*x~10+76*B*b~3*c*d*m™5*x~10+3480*B*b~3*d " 2*m~3*x~12+3*
Axaxb~2xd"2*xm~6*x"8+2*%A*b " 3*kckd*m”6*x"8+555%A*b"3*%d"2*m"4*x"10+3*B*a”~2xbxd~
2*m~6%x~8+6*B*axb~2*ckd*m~6*x"8+1665%B*a*b~2*%d"2*m~4*x~10+B*b~"3*c"2*m”6*x"8
+1110*B*b~3*%c*d*m~4*x~10+12139*B*b~3*d"2*m~2*x~12+120*A*xa*xb~2*d~2*m~5*x~8+8
0*Axb~3*cxd*m~5xx"8+3940*A*b~3*d"2*m~3*x~10+120*B*a”~2xb*d~2*m~5*xx~8+240*B*a
*b"2*ckd*m”5xx”"8+11820%B*xa*xb”2*xd"2*m"3*x~10+40*Bxb~3*c”2*m~5*xx"8+7880*B*b~3
*ckd*m”3*x”10+19524*%B*xb~3*d " 2*m*x " 12+3*%A*a " 2*xb*d~2*xm”~6*x"6+6*A*a*xb”2*ckd*m”
6*x"6+1839*%A*axb~2xd"2*m~4*x"8+A*b"3*c”2*xm” 6*x"6+1226%A*b~3*cxd*xm”~4*x"8+140
39%xA*b~3%d"2*m~2*x~10+B*a~3*d"2*m~6*x~6+6%B*a”~2*%bxc*d*m”~6*x~6+1839*%B*a~2*b*
d"2*m~4*x"8+3*B*a*xb~2xc”"2*m~6*x~6+3678*B*xaxb~2kckd*m~4*x"8+42117*B*xaxb~2*d"
2%m~2%x"10+613*B*xb~3*%c"2*¥m™4*x"8+28078*B*b~ 3*cxd*xm~2*xx~10+10395*%B*b~3*d " 2*x
T12+126%A*a”2xb*xd”2xm”5*x"6+252*%A*a*b”2*xcxd*m”~5xx"6+13584*A*xaxb”2*d " 2*m” 3*x
“8+42xA*b"3*c”2xm” 5*x"6+9056*Axb”3*cxd*xm” 3*x " 8+22902%A*b”3*d " 2xm*kx " 10+42%B*
a”~3*d"2*m”~5*x"6+252*B*a”2*b*cxd*m~5*x~6+13584*B*a”2*%b*d"2*m~3*x~8+126*B*a*b
“2xcT2xm”5%x"6+27168*B*axb”2xcxd*m”3*x"8+68706*B*axb”2xd"2*m*x~10+4528*B*b~
3*c”2xm” 3*x"8+45804*B*b~3*ckxd*xm*xx~10+A*a”~3*d"2*m~6*x"4+6%A*a"2xbxckd*m~6*x”
4+2037*xA*a”2xb*d"2*m~4*x"6+3%A*axb~2xc”2xm~6*x"4+4074*A*axb”"2xckxd*m~4*xx"6+4
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9881*A*xaxb~2*¢d " 2*¥m”~2*xx " 8+679xAxb " 3*c”2*m~4*x " 6+33254*A*xb~3*cxd*xm”~2*x"8+1228
5%xA*b"3%d"2*%x"10+2*%B*a”~3*kcxd*m~6*%x"4+679*B*a~3*kd"2*m~4*x"6+3*B*a”~2*xb*kc"2*m”
6*%x~4+4074*B*a” 2*¥b*c*kd*m~4*xx~6+49881*B*a”2*b*xd~2*xm~2*xx"8+2037*B*xa*xb~2*c”2*m
T4xx"6+99762*B*axb”2*xckd*m”2*xx " 8+36855%B*a*xb”"2*xd"2*xx"10+16627*B*b~3*%c”"2*m"2
*X"8+24570%B*xb~3*kckd*x~10+44*A*a~3*d "~ 2*xm~5*x~4+264*A*a~2*¥b*xcxd*m~5*%x~4+1587
6xAxa~2*%b*d"2*xm”~3*x"6+132xA*a*b”"2*%c"2*xm " 5*x"4+31752*%A*a*b”2*xc*kd*m”3*x~6+830
64xAxaxb”2%d"2*m*x"8+5292*%A*b~3*kc"2*m~3*x"6+55376*A*b” 3k ckdkmkx~8+88*B*ka~ 3%
cxd*m”™5%x"4+5292%B*a”3*%d"2*m”~3*x"6+132*B*a” 2*%b*c"2*m~5*xx"4+31752*%B*a”~2*b*cx*
d*m~3*x"6+83064*B*a”2*¥b*d~2*m*x~8+15876*B*a*b”~2*c"2*m”~3*x"6+166128*B*a*xb” 2%
cxdxmkx~8+27688*B*b~3*Cc 2xmkxx " 8+2*A*xa~3*kckd*m~6*x"2+753*%A*a~3*xd"2*m~4*x"4+3
*A*a"2xbkcT2*%m”6*xx " 2+4518*%A*a”2xbxckd*m~4*x"4+61005*%A*a”2*%b*d " 2*m”"2*xx " 6+225
9k A*a*b"2xc"2xm~4*xx"4+122010*A*axb”2*ckd*m”2*x"6+45045%A*a*b”2xd"2*xx"8+2033
5*xA*b"3*%c"2*m~2*xx"6+30030%A*b " 3*kckd*x"8+B*a~3*%c”2*m” 6*x"2+1506*B*a”~3*kckd*m™
4%xx~4+20335*%B*xa~3*%d " 2*m~2*x"6+2259*B*a~2*xbxc"2*xm~4*x"4+122010*B*a” 2*b*c*d*m
~2xx”6+45045%B*a” 2*b*d " 2*xx"8+61005*%B*axb”2*c”2*m~2*xx~6+90090*B*a*b~2*c*xd*x~
8+15015*%B*b™3*c™2*%x"8+92*¢A*a~3*xckd*m”5*x"2+6280*A*a”~3*d"2*xm~3*x"4+138*A*xa~2
*¥b*cT2km~5*xx"2+37680%A*a”2*%bkckd*m~3*%x"4+104958%A*a” 2*%b*d " 2*m*xx~6+18840%A*a
*¥b"2%cT2xm"3*%x"4+209916x A*xa*xb” 2k ckd*mkx"6+34986*%A*xb"3*kc”2*m*x " 6+46%B*a~3*kc”
2xm~5*%x"2+12560*%B*a”3*cxd*m”3*x"4+34986*B*a”3*d " 2*m*x~6+18840*B*a~2xb*c”2*m
~3%x74+209916*B*a” 2*b*c*xd*m*xx~6+104958*B*a*xb”2*c”2*xm*xx " 6+A*a~3*c”"2*m~6+1670
*A*a"3xckd*m™4*xx"2+25979%Axa " 3kd " 2*m” 2*xx"4+2505%A*a”2xbxc T 2*m"4*xx"2+155874 %
A*a”2xbxckd*m~2*%xXx"4+57915%Axa " 2*%b*d"2*%x"6+77937*A*xa*xb"2*%c”2*m~2*x"4+115830%
Axa*xb~2xcxd*x"6+19305*%A*b~3*kc"2*xx"6+835*B*a”"3*%c"2*m~4*xx"2+51958*B*a "~ 3*c*d*m
“2%x74+19305%B*a”"3%d"2*x"6+77937*B*a"2xb*kc”2*¥m~2*%x"4+115830*%B*a”2*b*c*kd*x"6
+57915%B*axb~2*%c”2*%x"6+48%A*xa”~3*c”2*%m~5+15080*A*a”"3*kc*kd*m~3*xx"2+47436*xA*xa"3
*d"2xm*xx"4+22620%A*a” 2*¥b*c”2xm ™~ 3*%x"2+284616*A*xa” 2*¥b*ckxd*xmkx"4+142308*A*xaxb”
2% 2*km*x"4+7540%B*a " 3*kc”2*%m ™ 3*xx " 2+94872*B*xa”~ 3k c*kd*m*xx~4+142308*B*a~2xb*xc"2
*m*x~4+925%Axa"3%c”2*m"4+69518*%Axa "3k ckd*m”2*x"2+27027*A*xa~3xd"2%x"4+104277
*A*a " 2*%bkxcT2xm"2%x"2+162162%A*a” 2*%b*kckd*x"4+81081*%A*a*b”2*%c"2*xx"4+34759%B*a
“3%cT2*xm”2*xx"2+54054*B*a " 3*kckd*xx"4+81081*B*a”2*%b*c"2*xx"4+9120*%A*a"3*xc"2*xm”™3
+146108*A*a”3*xcxd*xm*kxx~2+219162*xAxa~2*xb*c™2xm*xx~2+73054*B*a~3*c™2xm*x~2+4825
9xAxa~3*c”2*¥m~2+90090*A*xa~3*kc*kd*x"2+135135%A*a~2¥b*xc"2*%x"2+45045%B*a~3*c"2x*
X"2+129072*%A*a"3*c~2*xm+135135*%A*a”~3*c~2) * (exx) “m/ (13+m) / (11+m) / (9+m) / (7+m) /
(5+m) / (3+m) / (1+m)

Maxima [A]
time = 0.32, size = 573, normalized size = 1.96

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((ex*x) “m*(b*x~2+a) "3 (Bxx~2+A)*(d*x~2+c)~2,x, algorithm="maxima")

[Out] B*b~3*d~2*x~13%e~(m*log(x) + m)/(m + 13) + 2*Bxb~3*ckd*x~11*e”(m*log(x) + m
)/(m + 11) + 3*Bxa*b~2*d"2xx"11xe~(m*log(x) + m)/(m + 11) + A*b~3*d~2*x"11%
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e” (m*log(x) + m)/(m + 11) + B*b~3%c™2xx"9%e” (m*log(x) + m)/(m + 9) + 6*Bkax
b~2*c*d*x"9xe” (m*xlog(x) + m)/(m + 9) + 2%A*b~3*cxd*x~9*e” (m*log(x) + m)/(m
+ 9) + 3xB*xa”2*%bxd"2*x"9%e” (m*log(x) + m)/(m + 9) + 3*Axaxb~2*d"2*xx"9*e” (m*
log(x) + m)/(m + 9) + 3*B¥a*xb~2%c™2*x"7*e” (m*log(x) + m)/(m + 7) + A*b~3%c”
2%x"T*e~ (m*xlog(x) + m)/(m + 7) + 6%Bxa~2xbkc*xd*x"7T*e” (m*log(x) + m)/(m + 7)
+ 6xA*xa*b”~2xcxd*x"7T*e” (m*log(x) + m)/(m + 7) + B*a~3xd~2*x"7*e” (m*log(x) +
m)/(m + 7) + 3xA*a~2*%b*d"2*x"7*e” (m*log(x) + m)/(m + 7) + 3*Bxa~2%b*c~2%xx~
5xe” (m*xlog(x) + m)/(m + 5) + 3*Axaxb~2xc~2*x"5*e” (m*xlog(x) + m)/(m + 5) + 2
*Bxa~3xcxd*x"5*e” (m¥log(x) + m)/(m + 5) + 6xAxa~2xbxcxd*x~5*e” (m*log(x) + m
)/(m + B) + Axa~3xd"2xx"5*e” (m*log(x) + m)/(m + 5) + B¥a~3%c~2%x"3*e” (m*log
(x) + m)/(m + 3) + 3*%A*a~2xb*c”~2*x"3*e” (m*xlog(x) + m)/(m + 3) + 2¥A*a~3*cxd
*xx"3%e” (m*¥log(x) + m)/(m + 3) + (xxe)"(m + 1)*A*a~3xc"2*e”~(-1)/(m + 1)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 1712 vs.
2(292) = 584.
time = 4.70, size = 1712, normalized size = 5.86

Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) ~3%(B*x~2+A)*(d*x"2+c)~2,x, algorithm="fricas")

[Out] ((B*b~3*d~2*m~6 + 36*B*b~3*d"2*m”~5 + 505x%B*b~3*d"2*m~4 + 3480*Bxb~3*d~2*m~3
+ 12139*%Bxb~3%d~2*m~2 + 19524*B*b~3*d"2*m + 10395*%Bxb~3*%d"2)*x~13 + ((2*Bx*
b~3*c*d + (3*B*a*b”2 + A*b~3)*d"2)*m”~6 + 24570*Bxb~3*c*d + 38%(2*B*xb~3*c*d
+ (3*B*a*xb”2 + A*b~3)*d"2)*m~5 + 555% (2*xB*b~3*c*d + (3*B*a*xb”~2 + A*b~3)*d"2
)*m~4 + 3940% (2*%B*b~3*ckd + (3*Bxa*b~2 + A*b~3)*d"2)*m~3 + 12285* (3*xBxaxb~2
+ Axb~3)*d"2 + 14039% (2xB*b~3*c*d + (3*B*a*b~2 + A*b~3)*d"2)*m~2 + 22902% (
2%Bxb~3*%c*d + (3*Bxa*b™2 + A*b~3)*d"2)*m)*x”"11 + ((B*b"3*c™2 + 2x(3*B*a*xb~2
+ A*¥b~3)*ckd + 3*(B*xa~2%b + A*axb”~2)*d"2)*m”~6 + 15015%Bxb~3*c”2 + 40*(B*b~
3*%c"2 + 2% (3*%Bxaxb”2 + A*b~3)*ckd + 3*%(Bxa"2*b + A*xaxb~2)*d"2)*m”~5 + 613*(B
*b~3*%c”2 + 2% (3*Bxaxb”2 + A*b"3)*c*d + 3% (B*a"2%b + A*axb~2)*d"2)*m~4 + 452
8x (B*b~3*%c”2 + 2x(3*Bxaxb~2 + Axb~3)*cxd + 3% (Bxa~2%b + Axaxb~2)*d"2)*m~3 +
30030* (3*xBxa*xb~2 + A*b~3)*c*d + 45045 (Bxa~2xb + A*a*xb~2)*d"2 + 16627*(B*xb
“3%c”2 + 2% (3*Bxaxb”2 + Axb~3)*c*d + 3*x(B*a~2%b + A*a*b~2)*d"2)*m”2 + 27688
*(Bxb~3%c™2 + 2x(3*B*a*b~2 + A*b~3)*cxd + 3*%(B*a~2xb + A*a*xb~2)*d”2)*m)*x"9
+ (((3*%Bxa*b~2 + A*xb~3)*c”2 + 6%(B*a~2xb + Axa*b~2)*cxd + (B*a~3 + 3xA*xa~2
*b)*d"2)*m~6 + 42*%x((3*Bxaxb~2 + A*b~3)*c”2 + 6% (Bxa~2*xb + Axaxb~2)*c*d + (B
*a”"3 + 3*%A*xa”~2%b)*d"2)*m"5 + 679*((3*Bka*xb~2 + A*b~3)*c"2 + 6x(B*a~2*b + Ax
a*b~2)xckd + (Bxa~3 + 3*A*a~2xb)*d"2)*m~4 + 5292%((3*Bxa*b”2 + A*xb~3)*c”2 +
6% (Bxa~2*b + Axaxb”~2)*c*d + (B*a"~3 + 3*xA*a”2%b)*d~2)*m~3 + 19305%(3*B*a*xb”
2 + Axb~3)*c”2 + 115830*(B*xa~2*b + A*xaxb~2)*c*d + 19305%(B*a~3 + 3*xA*a~2xDb)
*d~2 + 20335%((3*Bxa*xb~2 + A*xb~3)*c”2 + 6x(B*a~2%b + Akxaxb~2)*cxd + (B*a~3
+ 3%xA*a~2*%b)*d"2)*m”~2 + 34986* ((3*xB*a*b~2 + A*b~3)*c”2 + 6*x(B*a~2*b + Axax*b
~2)xckd + (Bxa~3 + 3*A*a"2xb)*d"2)*m)*x"7 + ((A*a~3*xd"2 + 3*(Bxa"2*b + Axax
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b"2)*c”2 + 2x(B*a~3 + 3*A*xa”2%b)*cxd)*m”6 + 27027*A*a”~3*d"2 + 44*(A*a~3*d"2
+ 3% (Bxa~2*b + A*xaxb~2)*c”2 + 2x(B*a~3 + 3*A*a”2%b)*cxd)*m”5 + 753x(A*xa~3*
d"2 + 3x(B*a"2%b + Axaxb"2)*c”2 + 2% (B*a~3 + 3*kA*a~2xb)*c*d)*m~4 + 6280* (Ax
a~3*d"2 + 3*x(B*xa"2xb + Axaxb~2)*c”2 + 2% (B*a~3 + 3*xA*a~2*b)*c*d)*m~3 + 8108
1% (B*a~2xb + A*a*b~2)*c”2 + 54054*x(B*a~3 + 3xA*xa~2+*b)*cxd + 25979* (Axa~3*d~
2 + 3x(B*a"2%b + A*a*xb~2)*c”2 + 2% (B*a~3 + 3*%A*a~2xb)*c*d)*m~2 + 47436*(A*a
“3%d"2 + 3*%(Bxa~2*b + Axaxb~2)*c”2 + 2x(B*a"~3 + 3*xA*xa”2%b)*cxd)*m)*x"5 + ((
2xA*a~3xc*kd + (B*a~3 + 3*%A*a”~2+b)*c”2)*m”6 + 90090*A*a”~3*cxd + 46*(2xA*a~3x*
cxd + (B*a~3 + 3*xA*a~2%b)*c”2)*m”5 + 835%(2*A*a~3xcxd + (B*a~3 + 3*kA*a~2xb)
*Cc"2)*m~4 + 7540*%(2*%A*a~3xcxd + (B*a~3 + 3*A*a~2xb)*c”2)*m~3 + 45045*(B*a~3
+ 3*%A*xa”~2*%b) *c”2 + 34759% (2*xA*xa”~3*c*d + (B*xa"3 + 3*A*a~2*b)*c”2)*m~2 + 730
54% (2xAxa~3*c*xd + (B*a™3 + 3*A*a”2%b)*c”2)*m)*x"3 + (A*a~3*c”2*m”~6 + 48*A*xa
“3%cT2xm”5 + 925%A*a”3*%c”"2*m"4 + 9120%A*a”~3*c”2xm~3 + 48259%A*a”~3*%c"2*xm"2 +

129072*A*a~3*c”2*%m + 135135*%A*a~3*c”2)*x)*(x*e) "m/(m~7 + 49*m~6 + 973*m~5
+ 10045*m~4 + 57379*m~3 + 177331*m”~2 + 264207+m + 135135)

Sympy [B] Leaf count of result is larger than twice the leaf count of optimal. 11914 vs.
2(294) = 588.
time = 1.54, size = 11914, normalized size = 40.80

Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**xmx (bkx**2+a)**3* (Bxx**2+A) * (d*kx**2+C) **2,X)

[Out] Piecewise(((-A*ax*3xc**2/(12*x**12) - Axax*3*ckd/(5xx**10) - Axax*x3*xd**2/(8
*x*%%8) — 3xAxaxk2kbkcx*k2/(10*%x**10) - 3kAxakx*2kxbkckd/ (4d*x**x8) — Akxax*2xbkxdx*
%2/ (2%x*%x6) — 3kAkaxbkxk2kck*2/(8xx*x*8) — Akxakxbkx*x2kxckd/x**6 — 3kAkaxbk*x2Qkxd*x
2/ (4*x*%4) - A*xb**3kc**2/(6*x**x6) — Axbk*x3xckd/(2*x**x4) - Axbkkx3xd*x*2/ (2*x*
*¥2) — B¥ax*3%c**2/(10*x*x*10) - B*a**3kc*d/(4*x**8) - Bka**x3kd**x2/(6*xx**6) -
3%Bxax*2xbxck*2/ (8%x*x*8) — B¥ax*2xbkxckxd/x**x6 — 3*Bkxax*2xbkxdx*2/ (4*x**4) -
Bxaxb*x*2kc**x2/ (2*%x**6) — 3*Bkxaxb*x2xckxd/(2*%x*x*4) - 3%Bkakxb**x2xd**2/(2*x**2)
- Bxb**3xck*2/ (4*x**4) — Bxbx*3kcxd/x**2 + B*b**3*d**2xlog(x))/e**13, Eq(m
, —13)), ((—A*ax*x3*cx*2/(10*x*x10) - A*xax*x3*kcxd/(4*x**8) — Axax*3*xdx*2/(6*x
*¥%x6) — 3kAkakxk2kbkck*2/(8*x**%x8) — Akxakxx2kxbkckd/x**6 — 33xAxakxx2xbkxd*x*x2/ (4d*xx*
*4) — Akxaxbx*2kxcx*2/(2*x**6) — 3kAkaxbkx*k2kckd/(2*x*x*4) — 3kAxaxbkx2xd*x*x2/(2
*xx*¥%2) — Axb*x3kck*2/(4*x**x4) — Axb*x3*ckd/x**2 + A*¥b**3xd**x2*log(x) - Bxax
*3%cx*k2/ (8*x**8) - Bkakx*x3kckd/(3*x**6) — Bkakx*x3xd**x2/(4xx**4) — Bxkakx*2xbkck
%2/ (2%x**%6) — 3*Bka**x2¥b*cxd/(2*x*x*4) - 3*Bxax*2xbxd*x*x2/(2*x*x*2) - 3*Bxaxb*
*x2xCc*k*2/ (4xxx*4) — 3*Bkaxb*x2xckxd/x**2 + 3kBxaxb*x2xd*x2x1log(x) — Bkb**3*ck
*x2/ (2xx**2) + 2*Bxb**3xcxd*log(x) + Bxbx*3kxdx*2xx**2/2)/e**11, Eq(m, -11)),
((-A*xa*xx3xc*x*x2/ (8xx*x*8) — Axax*3kxckxd/(3*xx*x*6) — A*xax*3*xd*x*2/(4d*x*%*4) - Axa
*x2kbkck*k2/ (2kx**x6) — 33kAkxakxx2kxbkckd/ (2*x**4) - 3IkA*ax*k2xbxd*x*2/(2*x**2) -
3kAxaxb*x2xck*2/ (4xx*x*4) — 3JkAxaxb**2xckxd/x**2 + JkAxaxb*x2xd**2xlog(x) - A
*xbxk3kck*k2/ (2kx**2) + 2kAxbx*3kckdxlog(x) + A*bk*3kd**2*x**2/2 — Bkax*k3kck*
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2/ (6%x*%6) — Bkax*3xckd/(2xx*%*4) — Bkax*x3xd*x*x2/(2*x**2) — 3*Bkax*x2xbkxc**2/ (
4xxx*x4) — 3xBxaxx2xbxckd/x**2 + 3xBxax*2xbxd*x2x1log(x) — 3*Bkaxb*x*2xcx*2/(2
*xx**2) + 6xBxaxb*x2xckd*log(x) + 3*xBkaxbk*2*d**2*x**2/2 + Bxb**3xcx*2xlog(x
) + Bxb**3kckd*kx**2 + Bxb*x*3*xd*k*2xx**4/4)/ex*9, Eq(m, -9)), ((-A*ax*3xc*x2/
(6*x*x*%6) — Axax*3xcxd/(2xx**4) — Axax*3kd*x*2/(2*x*%*2) — 3IkA*xa*x*k2xbkxcx*2/ (4%
x*x*k4) — 3kAxax*k2xbkxckxd/x**2 + JkAkax*k2xbxd*x*2x1log(x) — 3kAkaxbx*k2kcx*2/(2*x
*x%2) + BkAxaxb**2xckxd*log(x) + 3kAxaxb*x2*xd*x2%x*x2/2 + Axbx*3kcx*2*xlog(x)
+ Axbx*k3kckdkx*k*x2 + Axb¥x*k3kd**2kx*%4/4 — Bxaxk3kckx*2/(4*x**4) — Bkax*x3kcxd/
x*%2 + Bkax*3kd**x2xlog(x) - 3*Bkakxx2xbkck*2/(2xx**2) + 6*Bkax*2xbxc*xd*xlog(x
) + 3*%Bkax*k2xbxd**2xx**2/2 + 3*Bkaxbx*k2kck*k2xlog(x) + 3*Bkakbk*2kckdxx**2 +
3%Bxaxbkx*x2xdk*2xx*k*4/4 + Bkb**kx3kck*k2kx**x2/2 + Bxbkx*3kckdkx*k*x4/2 + Bxbx*k3%d
*x*2xx*x*%6/6) /ex*xT7, Eq(m, -7)), ((-Axa*xx3xc**2/(4*xxx*4) — Axax*3kxcxd/x**2 + A
xaxk3xdxk2xLog(x) — IkAkax*2*¥bkcx*2/(2*x**2) + G*A*a*x*x2*¥bkckdxlog(x) + 3*Ax*
ax*k2xb*xd**2xx**x2/2 + 3kAxa*xbk*2kck*x2xlog(x) + 3xAkxaxbk*2kxckd*x**2 + 3*A*xaxb
*kQkd*kk2kx*k*k4 /4 + Akbkk3kCkkQkx*%x2/2 + Axb*k3kckd*xx**4/2 + Axbk*k3kd*k*kQ*kx**6
/6 — Bkax*3kckx*2/(2%x**2) + 2*Bkax*3*kckd*xlog(x) + Bkakxx3*xd*x2%x*x2/2 + 3*Bx
ax*2¥bkcx*2%1og(x) + 3*xBkakxx2xbkckd*x*x*2 + 3xBka*xx2xbkd**2*x**4/4 + 3xBxa*b
*kQkCkkkx**x2 /2 + 3%Bkaxbkk2kckdkx**4/2 + Bkakbkk2xdxkx2xx*x*x6/2 + B¥b**3kck*
2xx*x4/4 + Bxbx*3*ckd*x**6/3 + Bxbx*3*d**2xx**8/8) /ex*5, Eq(m, -5)), ((-Axa
*k3kCk*2/ (2%x**2) + 2xAxaxx3kckdklog(x) + Axakx3xd*x2xx*x2/2 + 3kAxa*x*x2xbkc
*x*k2%x1og(x) + 3kA*xa*x*x2*bkckd*x**2 + 3kAka*x*x2¥bkd**2*kx**4/4 + 3xA*xa*xbk*2*Ck*2
*x%%2/2 + 3xAkakxbkk2kckd*x**4/2 + Akakxbkkx2kd**x2kxx*k*x6/2 + Axbk*k3kck*kQkx*%*4/4
+ Axb**3xc*xd*x**6/3 + Axb**3xdx*2xx*x*8/8 + Bka**3*c*k*x2*log(x) + Bxax*3xcxd
*x*k%2 + Bkakkx3kd*k2kxkx*k4/4 + 3kBkakxk2kbkck*2kx**x2/2 + 3*Bkakxx2xbkxckd*x*k*x4/2
+ Bxax*2xbxd*k*2xx**6/2 + 3*Bkaxbkx*Qkckx*kx*x*4/4 + Bkakxbk*k2kckd*x**6 + 3*xBxk
a*xb*x2xd**x2*kx**8/8 + Bkbk*3kck*2*x**x6/6 + Bxb*x*k3kckd*xx**x8/4 + Bxbk*k3kd*k*2Qkx
*x%10/10) /ex*3, Eq(m, -3)), ((Akax*3kcx*2xlog(x) + Axa*xx3xckd*x**2 + Axax*3%
d**x2%kx**%x4/4 + 3kAkaxk2xbkckkkx*k*x2/2 + 3kAkax*k2kbkckdkx*k*4/2 + Akakxk2kbikdk*
2xx**k6/2 + 3kAkakbkkkCkkkx**k4/4 + Axaxbkkx2kckdkx**k6 + 3kAkakxbkkxkd*kkxkk
8/8 + A*b**3%c**x2xx**6/6 + Axbkx*3kckd*x*x*8/4 + A*b*x*3kd**2%x**x10/10 + Bx*a*x
3kckk2xkx*k%2/2 + Bkakxk3kckdkxk*4/2 + Bkax*k3kdx*2*xx**x6/6 + 3%Bkakxk2kbkckkQkxk
*¥4/4 + Bkxa*xx2kxbkckd*x*x*6 + 3xBkxa*xx2kxbkxd**x2%xx**x8/8 + Bkaxbk*2xckx*2xx*x*6/2 +
3xBxaxb*x2kxckd*x**8/4 + 3xBkxakxb**x2kxd**x2%xx**x10/10 + Bxb**x3xckx*2xx*x*8/8 + B*b
*x*%3kckdxx**x10/5 + Bxb**3xd**2xx*x12/12) /e, Eq(m, -1)), (Akax*3kck*2kmk*Bkx*
(exx)**m/ (m**7 + 49*m**6 + 973*m**5 + 10045*m**4 + 57379xm**3 + 177331*m**2
+ 264207+m + 135135) + 48*A*xa*x3xcx*2xmk*x5xx* (e*x)*x*m/ (m**7 + 49*m**6 + 97
3*xm*x*5 + 10045*m*x*x4 + 57379x*m**3 + 177331*xm**2 + 264207*m + 135135) + 925%A
*kakx 3k Crok2xkmAkkd*xk (exx) *x*km/ (m**7 + 49*m**6 + 973*m**5 + 10045*m**4 + 57379
m**3 + 177331*km**2 + 264207+*m + 135135) + 9120*Axa**3*cx*2xm**3*x* (e*xx) **m/
(mx*7 + 49*m*x*x6 + 973*m*x*x5 + 10045*m*x*4 + 57379*m**3 + 177331*xm**2 + 264207
*m + 135135) + 48259k Axax*3kcHk2kmk*2+x* (@*xx) **km/ (m**7 + 49*xm**6 + 973*m**5
+ 10045*m**4 + 57379 m**3 + 177331*m**2 + 264207+m + 135135) + 129072*A*ax*
* 3k kR 2kmkxk (@*xx) **km/ (m**7 + 49*m*x*6 + 973*m**5 + 10045*m**4 + 57379*m**3 +
177331*m**2 + 264207*m + 135135) + 135135%A*ax*k3xck*2*xx* (exx)**m/ (m**7 + 4
9xm**6 + 973xm**5 + 10045*m**4 + 57379*m**3 + 177331*m**2 + 264207*m + 1351
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35) + 2kAxax*3kckxd*mkkGxx**3k (exx) kxm/ (m**x7 + 49*m**6 + 973*m*x*x5 + 10045%mx*
*4 + 57379*m**3 + 177331 m**2 + 264207+«m + 1351...

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 3283 vs.
2(292) = 584.
time = 1.22, size = 3283, normalized size = 11.24

Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m* (b*x~2+a) ~3* (Bxx~2+A)* (d*x"2+c)~2,x, algorithm="giac")

[Out] (Bxb~3*d~2+m~6*x~13*x"m*e ™ m + 36*B*b~3*d~2*m~5+x"13*x"m*e"m + 2*B*b~3*c*d*m
T6*x"11*x"m*xe"m + 3%Bxaxb"2*d"2*m”~6*x"11*x"m*¥e"m + A*b"3*d"2*m”~6*x"11*x"m*e
“m + 505*%B*¥b"3*%d"2*m"4*x"13*x m*xe"m + 76*Bxb~3kckd*m~5*x"11*x"m*xe"m + 114x*B
*a*xb"2xd"2*xm"5*xx"11*x " m*xe"m + 38*A*xb"3*%d"2*m"5*x"11*x"m*e"m + 3480%B*b~3*d”
2xm~3*x”"13*x"m*e"m + B*b 3*cT2*m"6*x"9%x " m*e"m + 6*Bxakxb”2*ckxd*m”6*x”9*x m*
e m + 2*%A*¥b73xckd*m”6*x"9*xx " m*e"m + 3*Bka"2x%bxd"2*m”6*x"9*x m*e"m + 3*Axa*b
“2xd"2*xm”"6*%x"9%x " m*¥e"m + 1110*Bxb~3kckd*m~4*x"11*x " mke"m + 1665*%B*axb”~2xd"2
*m~4*x"11*xx"m*xe"m + 555%A*b"3*%d"2*m"4*x"11*xx"m*xe"m + 12139*Bxb~3xd"2*m”2%x~
13*x"m*e"m + 40%Bxb~3*c”2*m~5*x"9*x " m*e"m + 240%Bxaxb”2*c*d*m~5*x"9*x m*e " m
+ 80*A*b~3*ckd*m~5*x"9*x"m*e"m + 120*B*a”2xb*xd"2*m~5*x"9*x"m*e"m + 120*A*a
*¥b"2xd"2*m " 5*x"9*x"m*e"m + 7880*Bxb~3*ckd*m~3*x"11*x"m*e"m + 11820*B*xaxb”~2x*
d"2*m"3*x"11*%x"m*e"m + 3940%Axb~3*xd"2*m~3*x"11*x " mke m + 19524%Bxb~3*d~2*m*
x713*x"m*e"m + 3*B*a*xb~2*%c”"2*m"6*xX”"7*x m*¥e"m + A*b " 3*%cT2*m”~6*x"7*xX " m*e m +
6xBxa~ 2¥b*c*xd*m”~6*x"7*x " m*ke m + 6*xAxakb~2*kckd*m~6*x”7*x " m*xe m + B*a~3*d”2*m
T6kxT7kx"m*e m + 3*%A*a”2%bkd"2*mT6*xx"7*x " m*e"m + 613*BxbT3*%cT2*m”4*x " 9kx "m*
e m + 3678*Bkxa*b”2xcxd*m”4*x"9*x " m*e " m + 1226%A*xb”3*kckd*m~4*x"9*x " m¥xe"m + 1
839*Bxa~2xb*d~2*m~4*x"9*x m*e m + 1839kA*xaxb”2*d"2*m~4*x"9*x " mke"m + 28078%
B¥b~3%ckd*m~2*%x"11*x"m*e m + 42117*B*a*b~2*d"2*m"2*x"11*x"m*e"m + 14039*AxDb
“3xd"2xm"2*%x"11*x " mke"m + 10395%B*¥b"3*%d"2*x"13*x"m*e"m + 126%B*axb”~2xc”2*m”
5xxT7*x"m¥e"m + 42%Axb"3*kcT2*m"5*x"7*x " m*¥e"m + 252%Bxa”2*b*ckd*m”5*x”7*x m*
em + 252%A*xaxb”2*kckd*m~5*x"7*x m¥e"m + 42*xBka”~3*%d"2*xm”~5*x”7*x " m*xe"m + 126%
Axa"2%bxd"2*xm"5*x"7*xX"m*e"m + 4528%Bxb~3kc”2*m”3%X"9*x " m*e"m + 27168*B*xaxb”
2xcxd*m”3*x"9*x"m*e"m + 9056*%Axb”3kckd*m~3*xx"9*x"m*¥e"m + 13584*Bxa”2%b*d"2x*
m~3*x"9%x"m*e m + 13584*A*axb”2*d"2*m”3*x"9*kx"m*e"m + 45804%Bxb”3*kckd*m*xx"1
1*x"m*xe"m + 68706*B*xa*b”2xd"2*m*x~11*x"m*e™m + 22902*A*xb~3*d~2*m*x~11*x"m*e
“m + 3%xBka~2¥b*cT2*m”6*x"5*x " mke m + 3kxAxaxbT2*cT2*m”6*x"5*x"mke m + 2%Bxa”
3xcxd*m”~6*x"5*x " m*e m + 6*xA*xa”2¥bxcxd*m”6*x"5*x " mke m + A*xa~3*%d"2*m”6*x”5*x
“mxe"m + 2037*Bkaxb"2%CcT2*¥m"4*x"7*x " mke " m + 679%Axb"3kcT2*%m"4*X”"7* X m*e"m +
4074*B*a”2xb*kc*kd*m™4*x"7*x"m*e"m + 4074*A*a*b”2xckxd*m”~4*x"7*x"m*e " m + 679%*
B*a~3xd"2*m"4*x"7*x"m*e " m + 2037*Axa”2%b*d"2*m~4*x"7*x " m*xe m + 16627*B*xb~3*
CT2*xm”2*%x"9%x " m*e " m + 99762*%B*axb”2*kckd*m”2*xx"9*x " m*e"m + 33254*A*xb”3*c*kd*m
T2%x79xx"m*e"m + 49881*B*a”2*xb*kd"2*m”2*xx"9*x " m*e"m + 49881xAxa*xb”2*xd"2xm™2*
X"9kx"mke"m + 24570%B*b~3*kc*kd*xx"11*x"m*e"m + 36855*%B*a*xb”2xd"2*x"11*x " m*e"m
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+ 12285*%A*b"3*%d"2*x"11*x"m*e"m + 132*%B*a~2¥bxc”2*m”~5*x"5*x"m*e"m + 132%A*a
*¥b"2%CcT2*m"5*x"5*xx " m*e"m + 88%Bxa”~3*kckd*m 5*xx"5*x"m¥e"m + 264%A*xa”2*b*c*d*m
“b¥xThxx"m*e " m + 44*A*xa”3*%d"2*m 5*x"5*x"m*e"m + 15876%Bxaxb”2*c”2*%m”3*%x"7*x
“m¥xe"m + 5292*%A*b"3%cT2*m”3*x"7*x " mke m + 31752*%B*a”2xb*ckd*m”3*x”7*x "m*e"m

+ 31752*%A*a*b”2xckxd*m”3*x"7*x"m*e " m + 5292*%Bxa”~3*%d"2*m~3*x"7*x " m*xe"m + 158
T6xA*a~2%b*d"2*m~3*x"7*x " mke m + 27688*B*b~3*kc”2*m*x"9*x " m*e"m + 166128*B*a
*¥b"2xcxd*m*x"9*x " m*ke"m + 55376*%A*b"3kckd*m*x"9*x " m*xe"m + 83064*Bkxa”2¥bxd 2%
m*x~9%x " m*xe"m + 83064*xA*a*b”2*%d"2*m*x"9*x " mke m + B*a~3*kc 2*m”6*x”3*x m*e"m

+ 3xA*xa”"2¥b*cT2*xm"6*x"3*%x " m*xe"m + 2%A*xa”3*kckd*m"6*x”3*x m¥e"m + 2259*%B*a”2
*¥b*CcT2xm™4*x"b*x " mke m + 2259%Axaxb"2*xc”2*%m"4*x"5*¢x " m*xe"m + 1506*B*a”3*cxdx*
m~4*xx"5*xx"m*e"m + 4518%A*a”2*b*ckxd*m~4*x"5*x mke m + 753*%A*xa”3%d"2*m"4*x 5%
x"m*¥e"m + 61005%Bxa*xb™2*%c™2*xm~2*x"7*x " m*ke m + 20335*%A*b"3*%cT2*m”2*x”7*xX "m*e
“m + 122010%B*a”2¥b*cxd*m”2*x"7*x " mke m + 122010*Axa*xb”2*c*d*m”~2*x"7*x m*e”
m + 20335%xB*a”~3*%d"2*m”~2*x"7*x " m*e m + 61005*%A*a”2xbxd"2*m”2*%x"7*x "m*e"m + 1
5015*xBxb"3*%c™2*x"9*x " m*e"m + 90090*B*a*b~2*c*kd*x~9*x " m*xe"m + 30030*A*b~3*cx*
d*x79*x"m*e " m + 45045*%B*a”2xb*d"2*x"9*x"m*e m + 45045*¢A*axb”2*xd"2*x"9*x "m*e
“m + 46%B*a”~3*c”2*%m 5*x"3*x " m*e"m + 138*A*a"2*b*c”2*%m 5*x"3*x " m*e"m + 92%Ax*
a~3xckd*m”5*x"3*x"m*e"m + 18840%B*a”~2*b*kc”2*m”3*x"5*x"m*e"m + 18840%A*xaxb”2
*¥CcT2xm”~3*x"5*x " m*xe"m + 12560*B*a”3*ckxd*m”3*x"5*x " m*xe"m + 37680%A*xa”2¥bxckd*
m~3*x"5*xx"m*e"m + 6280*%A*xa”~3*d"2*m~3*x"5*x"m*¥e"m + 104958*B*axb”2*kc”2*m*x”7
*x"mxe"m + 34986*xA*xb”3*cT2xm*xx”"7*x " m*xe m + 209916*B*xa”2*b*c*kd*m*x”"7*xXx m*e"m

+ 209916*xA*axb”2*ckd*m*xx~7*x m*¥e m + 34986*Bxa”3*d”"2*m*xx”7*x m*xe m + 10495
8xAxa " 2%b*d"2*m*x"7*x " m*e"m + A*a~3%c”2*m”6*x*x"m*e m + 835*%B*a”~3*%cT2*m”4*x
“3*%x"m*xe"m + 2505%A*a”2*xbkc”2*%m”4*x"3*x"m*¥e"m + 1670%A*a”3*ckd*km”4*x"3*kx " m*
e"m + 77937*Bxa”~2*b*c™2xm~2*x"5*x " m*xe"m + 77937*xA*a*b”2xcT2*m”2*x"5*x "m*e " m

+ 51958*B*a”~3*cxd*m~2*x"5*x"m*xe m + 155874*Axa”2¥bkc*d*m”2*x"5*Xx m¥e"m + 2
5979%A*a”~3*d"2*m~2*x"5*x mke"m + 57915%B*a*xb"2*%cT2*x"7*x " mke"m + 19305%Axb”
3xcT2%x"7*x " m*xe"m + 115830%B*a”~2*b*c*d*x~7*x"m*¥e"m + 115830%A*a*b~2xckxd*x”7
*¥x"m*e"m + 19305%B*a”3*%d"2*x"7*x"m*¥e"m + 57915%A*a”2*%b*d"2*x"7*x"m*e"m + 48
*¥A*a"3%xcT2*¥m”b*x*x " m*e m + 7540%Bxa”~3*c”2*%m"3*x"3*x " m*¥e"m + 22620*A*xa”2*b*c
“2¥m~3*xx"3*x " m*e"m + 15080*A*xa”3*ckd*m”3*x"3*x"mxe"m + 142308*B*xa”2*b*c”2*m
*¥x"b*x"m*e ™ m + 142308%A*xa*b”2*%c”2*m*xX"5*X"m*e"m + 94872%B*a”3*ckxd*m*xx~5%x"m
*¥e"m + 284616*A*a”2¥bxcxd*m*x"5*x " mke m + 47436*%A*a”3*%d"2*m*x"5*x"m*xe"m + 9
25*%A*a”3xc"2*m"4*x*xXx " mke m + 34759%B*a”~3%c”2*m”. ..

Mupad [B]
time = 1.74, size = 694, normalized size = 2.38

Verification of antiderivative is not currently implemented for this CAS.

[In] int((A + Bxx"2)*(exx) m*(a + b*x"2) " 3x(c + d*x~2)"2,x)

[Out] (x"7*(e*x) m*(A*b~3*%c”™2 + B*a~3%d"2 + 3*A*a~2*%b*d~2 + 3*Bxa*xb~2xc~2 + 6xAxa
*b~2%cxd + 6%B*a~2%bxc*d)*(34986*m + 20335*m~2 + 5292*%m~3 + 679*m~4 + 42%m”
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5 + m™6 + 19305))/(264207*m + 177331*m"2 + 57379*m~3 + 10045*m~4 + 973*m”5
+ 49*%m~6 + m~7 + 135135) + (a*x"5*(e*x) m*x(A*a~2+%d"2 + 3*A*b~2%c”2 + 3*B*ax
b*xc™2 + 2%B*a~2%c*d + 6kxAxaxbxcxd)*(47436*m + 25979+«m~2 + 6280*m~3 + 753*m”
4 + 44*m”™5 + m~6 + 27027))/(264207*m + 177331*m~2 + 57379*%m~3 + 10045*m~4 +
973*m”5 + 49*%m~6 + m~7 + 135135) + (b*x"9*(e*xx) “m*(3*B*a~2*d~2 + B*b"2xc"2
+ 3kAxaxbxd~2 + 2*xA*xb"2*c*d + 6*Bkaxbkxcxd)*(27688*m + 16627*m~2 + 4528*m~3
+ 613*m™4 + 40*m~5 + m~6 + 15015))/(264207*m + 177331*m~2 + 57379*m~3 + 10
045*m~4 + 973*m”~5 + 49*%m™6 + m~7 + 135135) + (A*a~3*c”2*x*(e*x) “m*(129072*m
+ 48259*m~2 + 9120*m~3 + 925%m~4 + 48*m”~5 + m~6 + 135135))/(264207*m + 177
331*m~2 + 57379*m~3 + 10045*m~4 + 973*m”5 + 49*m~6 + m~7 + 135135) + (a"2x*c
*x " 3% (e*x) “m* (2xA*a*d + 3xAxbkxc + Bxaxc)*(73054*m + 34759*m~2 + 7540%m~3 +

835*m~4 + 46*m™5 + m~6 + 45045))/(264207*m + 177331*m~2 + 57379*m~3 + 10045
*m~4 + 973*m~5 + 49*%m™6 + m~7 + 135135) + (b"2*d*x"11*(e*x) “m* (Axb*d + 3*Bx
a*d + 2*Bxbxc)*(22902*m + 14039*%m~2 + 3940*m~3 + 555%m~4 + 38*%m™5 + m~6 + 1
2285))/(264207*m + 177331*%m~2 + 57379*m~3 + 10045*m~4 + 973*m~5 + 49*m~6 +
m~7 + 135135) + (B*b~3*d"2*x"13*(e*x) “m*(19524*m + 12139*m~2 + 3480*m~3 + 5
05%*m~4 + 36*m~5 + m~6 + 10395))/(264207*m + 177331*m~2 + 57379*m~3 + 10045%
m~4 + 973*m~5 + 49*m”~6 + m~7 + 135135)
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3.9 [(ex)™ (a+ bz?)’* (A + Bz?) (¢ + dz?)’ d
Optimal. Leaf size=216

a’Ac*(ex)*™ ac(aBc+ 2A(bc + ad))(ex)®t™ (2aBc(bc + ad) + A(b*c? + 4abed + ad?)) (ex)>™ (a?B
+ +
e(1+m) e3(3+m) e’(54+m)

[Out] a~2xA*xc™2*(exx)~ (1+m)/e/ (1+m)+a*c* (a*xBxc+2*A* (axd+b*c))* (exx) " (3+m) /e~3/(3+
m) + (2%a*Bxc* (axd+b*c) +A* (a~2%d~2+4*axb*xc*d+b~2*c~2) ) * (e*x) ~(5+m) /e~5/ (5+m) +
(a~2*B*d~2+2*xaxbxd* (A*d+2*B*c) +b~2*c* (2xA*d+B*c) ) x (e*xx) ~ (7+m) /e~ 7/ (7+m) +b*xd

* (Axbxd+2*B*axd+2*B*b*c) * (exx) " (9+m) /e~9/ (9+m) +b~2*B*d~2* (e*x) ~(11+m) /e~ 11/
(11+m)

Rubi [A]

time = 0.13, antiderivative size = 216, normalized size of antiderivative = 1.00, number of

number of rules __
integrand size 0.032,

steps used = 2, number of rules used = 1, integrand size = 31,
Rules used = {584}

(ex)™*5 (A(ad® + 4abed + b*c?) + 2aBc(ad + be)) + (ex)™*" (a?Bd? + 2abd(Ad + 2Bc) + b*c(2Ad + Bc)) . a?Ac*(ex)™*! N bd(ex)™+*(2aBd + Abd + 2bBc) N ac(ex)™*(2A(ad + bc) + aBc) | b*Bd?(ex)™ !
e’ (m+5) e(m+7) e(m+1) e¥(m+9) e3(m+3) ell(m+11)

Antiderivative was successfully verified.

[In] Int[(e*xx) "m*(a + b*x"2) "2%(A + Bxx"2)*(c + d*x~2)"2,x]

[Out] (a~2*%Axc™2*(exx)~(1 + m))/(ex(1 + m)) + (a*xc*(axBxc + 2%Ax(bxc + a*d))*(e*xx
)-(@B +m))/(e73%(3 + m)) + ((2*%axBxckx(bxc + axd) + Ax(b~2%c~2 + 4xaxbkxcxd +
a"2%d"2) )x(exx)~(5 + m))/(e”5%(5 + m)) + ((a"2%Bxd"2 + 2xaxb*d*x(2*Bxc + Ax

d) + b™2xcx(Bxc + 2*%A*d))*(e*x)"(7 + m))/(e”7*(7 + m)) + (bxd*x(2*xb*Bxc + Ax*

b*d + 2%a*Bxd)*(e*x)~(9 + m))/(e”9%(9 + m)) + (b~ 2*Bxd~2*(e*xx)~ (11 + m))/(e
~11%(11 + m))

Rule 584

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_.)*((c_) + (d_.)*(x_)"(n
M7 (q_)*((e) + (£_)*(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrandl[
(g*x) "m*(a + b*x"n) "px(c + d*x"n) qg*(e + f*x"n)"r, x], x] /; FreeQ[{a, b, ¢
» d, e, £, g, m, n}, x] & IGtQ[p, -2] && IGtQ[q, O] & IGtQ[r, 0]

Rubi steps
24+m
/(ex)m (a+ bav2)2 (A+ Bz?) (c+ dxz)2 dr = / (a2Ac2(ex)m + ac(aBe + 2A(b;+ ad))(ez) + (2aBc

a’Act(ex)'*™ ac(aBc+ 2A(bc + ad))(ex)>™  (2aBc(t
= +
e(l1+m) e3(3+m)
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Mathematica [A]
time = 0.30, size = 178, normalized size = 0.82

1+m 3+m 5+m T+m 9+m 11+m)

(ez)™ ((12,402 ac(aBc + 2A(be + ad))z?* + (2aBc(be + ad) + A(b*c? + 4abed + a*d?)) = N (a®Bd? + 2abd(2Bc + Ad) + b*c(Bc + 2Ad)) z° + bd(2bBc + Abd + 2aBd)z® | b*Bd’z"°

Antiderivative was successfully verified.

[In] Integrate[(e*x) m*(a + b*x~2)7"2%x(A + Bxx"2)*(c + d*x~2)~2,x]

[Out] x*(e*x) m*x((a"2%A*c~2)/(1 + m) + (axcx(a*Bxc + 2xAx(bxc + a*xd))*x"2)/(3 + m
) + ((2*%axBxcx(bxc + a*xd) + Ax(b~2%c~2 + 4xaxbxckxd + a~2xd~2))*x~4)/(5 + m)

+ ((a"2%xB*d~2 + 2xaxb*d*(2%Bxc + A*d) + b ~2xc*x(Bxc + 2%A*d))*x"6)/(7 + m)

+ (b*d*(2xb*B*c + Axbxd + 2*a*Bxd)*x78)/(9 + m) + (b~2*Bxd"2*x~10)/(11 + m)

)

Maple [B] Leaf count of result is larger than twice the leaf count of optimal. 1470 vs.
2(216) = 432.
time = 0.11, size = 1471, normalized size = 6.81 Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*(b*x~2+a) ~2x(B*x~2+A)*(d*x~2+c) ~2,x,method=_RETURNVERBOSE)

[Out] x*x(B*b~2*d~2*m~5%x~10+25*%B*b~2*%d~2*m~4*x~10+A*b~2*d~2*m~5*x~8+2*B*axb*d~2*m
“B*xx"8+2*%B*b~2*cxd*m”5*x"8+230*B*b~2*%d"2*m”~ 3*x"10+27*A*b~2*%d"2*m~4*x"8+54*B
*axbxd"2*m~4*x"8+54*%Bxb~2*kckd*m~4*xx"8+950%Bxb"2*xd " 2*m~2*xx " 10+2*%A*a*xb*xd~2*xm™
5*xx76+2%A*b"2*kckxd*m~5*%x"6+262*%A*b"2*%d"2*xm ™ 3*%x"8+B*a " 2*d " 2*m”~5*xx~6+4*B*a*b*c
*d*m~5*x"6+524*Bkaxbxd~2*xm~3*x"8+B*b"2*c”2*m~5*x"6+524*B*xb~2*xc*d*m~3*x"8+16
89*B*xb~2*%d "~ 2*m*x~10+58*A*a*xb*d~2*m~4*x"6+58*A*xb~2*xckd*m~4*x"6+1122*%A*xb"2xd"
2xm~2*x " 8+29*B*a”2xd"2*m~4*x"6+116*B*axbxckd*m”4*x"6+2244*xB*a*xb*d”2*xm~2*x"8
+29%Bxb"2*%c”2*%m~4*xxX " 6+2244*%B*b"2xcxd*km”2*%x"8+945*%B*b"2xd " 2*x"10+A*a"2*%d " 2*m
“5*xx"4+4x Axaxbxckd*m”5*x"4+604kAkaxbkxd"2*%m” 3*%x"6+A*b"2kcT2*xm " 5%x"4+604*%A*b”™
2%c*kd*m”3*x"6+2041*%A*xb~2*%d"2*xm*xx"8+2*B*a”~2*ckd*km~5*xx"4+302*B*a”2*%d " 2*m~3*x ™
6+2*B*xaxbxc~2*m~5*xx~4+1208*B*a*b*ckxd*m”3*x~6+4082*B*a*xb*d~2*m*x~8+302*B*xb~2
*C"2+m"3*x"6+4082*%Bxb "2k cxd*m*xx"8+31kA*a " 2*xd"2km"4*xx"4+124x Axaxbkckdkm”4*kx ™
4+2732%A*axbxd " 2+*m~2*%xX"6+31xA*xb"2*%CcT2*xm~4*x"4+2732*%A*xb"2*ckd*m”2*xx"6+1155%A
*¥b72xd"2%xx"8+62*%Bka~2xckxd*m”4*x"4+1366%B*a”2*¢d " 2*m”2*x"6+62*%Bka*xbkcT2*xm"4*x
“4+5464*B*a*b*ckd*m”2*xx"6+2310%B*xaxb*xd~2*x"8+1366*B*b"2*%c”"2*m”~2*xx~6+2310*Bx*
b~ 2xcxd*x"8+2*A*a " 2% ckd*m”5xx"2+350*A*xa " 2+%d " 2+%m " 3*x " 4+2*kAkaxbkc"2xm " 5xx " 2+1
400*Axaxb*xc*kd*m™3*xx"4+5154*%A*axbxd”~2*m*x~6+350*%A*b~2*%c"2*m~3*x"4+5154*A*xb~2
*Ccxdxmkx " 6+B*a~2xc”2*¢m”5xx"2+700*B*a~2*xcxd*m”3*x~4+2577*B*a~2*xd "~ 2*m*x~6+700
*Bkxaxbkxc~2xm~3%x"4+10308*B*a*xbkxckxd*m*x~6+2577*B*xb"2%c”2*m*x~6+66%A*a” 2*kckd*
m~4*xx"2+1730%A*xa~2%d"2*%m™ 2*x"4+66*A*a*bkxc”2*m~4*xx"2+6920*Axaxbkckd*m”2*x "4+
2970xAxaxb*xd~2*%x"6+1730%A*b™2*%c™2*m ™ 2*xx"4+2970*A*xD" 2% ckd*x~6+33*%B*a~2*c™2*m
“4xx"2+3460*%B*a”2*ckd*m”~2*%x"4+1485*%B*a"2*xd " 2*x~6+3460*B*xa*xbkc”2*m"2*xx"4+594
O*B*a*b*c*d*x~6+1485*B*b~2*xc™2*xx"6+A*a~2*%c~2*m~5+812*xA*xa~2*c*d*m~3*x"2+3489
*A*a"2xd"2*«m*x"4+812*%A*a*xbxc”2*m” 3*%x"2+13956*A*axbxckd*m*x"4+3489*Axb"2%c"2
*m*xX~4+406%B*xa~2%c”2*m” 3*%x"2+6978*B*a”"2*kckd*m*xx~4+6978*Bxaxbkxc”2*m*x"4+35%A
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*a"2xCcT2*xm"4+4524 % A*xa” 2xckd*m”2*%xXx " 2+2079*xA*a " 2*%d " 2*xx"4+4524 % A*a*xbxcT2*xm”2*x
“2+8316%A*a*xb*xckd*xx"4+2079*kA*b 2% CcT2%x"4+2262%B*a”2%c”2*m ™ 2*%x"2+4158*B*a " 2%
cxd*x"4+4158*Bxa*xb*c”2*%x"4+470%xA*xa"2%c”2*%m~3+10706*A*xa~2*ckd*m*x~2+10706*Ax*
a*b*c”2*m*x"2+5353*%B*a"2*%c”2xm*xx"2+3010*xA*xa"2*%c”2*m~2+6930*A*a” 2*c*kd*x"2+69
30*A*xaxbkc™2xx"2+3465%B*xa~2*c”2*%x"2+9129*%A*xa "~ 2xc~2xm+10395*A*a~2*c"2) * (e*x)
“m/ (11+m)/(9+m) / (7+m) / (5+m) / (3+m) / (1+m)

Maxima [A]
time = 0.32, size = 413, normalized size = 1.91

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) ~2* (B*x~2+A) *(d*x~2+c) "2,x, algorithm="maxima")

[Out] B*b~2*xd~2*x"11%e”(m*log(x) + m)/(m + 11) + 2xBxb~2*c*d*x~9%e” (m*log(x) + m)
/(m + 9) + 2%Bkaxb*d~2*x"9%e” (m*log(x) + m)/(m + 9) + A*b~2xd~2*x"9*e” (m*1lo
g(x) + m)/(m + 9) + B¥b~2xc™2*x"7*e” (m*log(x) + m)/(m + 7) + 4xBxa*xbkckd*x~
7xe” (m*log(x) + m)/(m + 7) + 2xAxb~2*c*d*x~7+*e” (m*log(x) + m)/(m + 7) + B*a
~2xd"2*x"7xe” (m*xlog(x) + m)/(m + 7) + 2xAxa*xb*d~2*x"7*e” (m*log(x) + m)/(m +
7) + 2xBxaxbxc”2xx"5xe” (m*log(x) + m)/(m + 5) + A*b~2%c~2*x"5*e” (m*log(x)
+ m)/(m + 5) + 2%Bxa~2*c*d*x"5xe”(m*xlog(x) + m)/(m + 5) + 4xAxaxbkcxd*xx~5*e
“(m*log(x) + m)/(m + 5) + A*xa~2%d~2*x"5xe”(m*xlog(x) + m)/(m + 5) + B*a~2%c”
2xx"3xe” (m*xlog(x) + m)/(m + 3) + 2%A*a*xbxc”2xx"3*e” (m*log(x) + m)/(m + 3) +
2*%A*a~2*c*d*x"3%e” (m*log(x) + m)/(m + 3) + (xxe)”(m + 1)*A*a~2%c”2*e~(-1)/
(m + 1)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 1044 vs.
2(216) = 432.
time = 10.12, size = 1044, normalized size = 4.83

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) ~2% (B*x~2+A)*(d*x~2+c) "2,x, algorithm="fricas")

[Out] ((B*b~2*xd~2*m~5 + 25%B*b~2*d"2*m~4 + 230*B*b~2*%d"2*m~3 + 950*B*xb~2*d~2*m"~2
+ 1689*Bxb~2xd~2+m + 945%B*b~2*d"2)*x"11 + ((2*%B*b~2*c*d + (2*B*axb + Axb~2
Y*d~2)*m~5 + 2310*B*b~2%ckd + 27*(2*%Bxb~2*c*d + (2*Bkaxb + Axb~2)*d~2)*m~4

+ 262% (2*xBxb~2%c*d + (2*B*a*xb + A*b~2)*d"2)*m~3 + 1155%(2*B*a*b + Axb~2)*d~

2 + 1122*%(2%B*b~2xc*kd + (2*Bxaxb + A*b~2)*d"2)*m~2 + 2041%(2*xBxb~2*c*d + (2
*Bxa*xb + A*b~2)*d"2)*m)*x"9 + ((B*¥b~2%c”2 + 2% (2*Bxaxb + A*b~2)*c*d + (B*a~

2 + 2kA*xaxb)*d~2)*m~5 + 1485%B*b~2%c”2 + 29*%(Bxb~2*xc”2 + 2% (2*Bkaxb + Axb~2
Yxcxd + (B*a~2 + 2%Axaxb)*d~2)*m~4 + 302* (B*xb~2%c”2 + 2% (2*Bxaxb + A*b~2)*c

*d + (B*a~2 + 2xA*xa*b)*d~2)*m~3 + 2970*(2*B*a*xb + A*b~2)*cxd + 1485%(Bxa”2

+ 2%Axaxb)*d"2 + 1366*%(B*b~2*%c~2 + 2% (2*Bxaxb + A*b~2)*cxd + (B*xa~2 + 2%A*a
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*b) *d~"2) *m~2 + 2577*(B*¥b~2*xc”2 + 2% (2*xBkxa*xb + Axb~2)*c*d + (B*xa"2 + 2xAxaxb
)*d"2)*m) *x~7 + ((A*a~2*xd"2 + (2*Bxaxb + A*b~2)*c”~2 + 2% (B*xa”~2 + 2*Axaxb)*c
*d)*m~5 + 2079*A*a”~2*%d"2 + 31k (A*a~2xd"2 + (2%Bxaxb + A*b~2)*c”2 + 2% (Bxa~2
+ 2kAxaxb)*xcxd)*m~4 + 350* (A*a~2*d"2 + (2xBxaxb + A*b~2)*c”2 + 2% (B*a"2 +

2%A*xaxb)kckd)*m~3 + 2079* (2*%B*a*xb + A*xb~2)*c”2 + 4158*(B*xa~2 + 2*A*xaxb)*c*d
+ 1730%(A*a~2%d"2 + (2*B*a*xb + A*xb~2)*c™2 + 2% (B*a™2 + 2xA*xa*b)*cxd)*m”2 +
3489* (A*xa~2*d"2 + (2xBka*b + A*xb~2)*c™2 + 2x(B*a"2 + 2xAxaxb)*c*d)*m)*x"5

+ ((2xAxa~2*c*d + (Bxa~2 + 2xA*axb)*c”2)*m~5 + 6930*%A*xa~2kc*d + 33*(2xA*a~2
xcxd + (B*a"2 + 2kA*a*b)*c”2)*m”4 + 406*x(2xA*a~2xcxd + (B*a~2 + 2kA*axb)*c”
2)*m~3 + 3465%(B*xa~2 + 2xAxaxb)*c”2 + 2262%(2xAxa~2xcxd + (B*a~2 + 2%A*xaxb)
*Cc"2)*m”2 + 5353*%(2*%A*a~2xcxd + (B*a~2 + 2kA*axb)*c”2)*m)*x"3 + (A*a~2*c"2x*
m~5 + 35k%xA*a~2xc”2¥m™4 + 470%A*a”"2%c”2*xm~3 + 3010%A*a"2*%c”2*m"2 + 9129*A*xa”
2%c~2xm + 10395*A*a”2*c”2)*x)*(x*e) "m/(m~6 + 36*%m~5 + 505%m~4 + 3480*m~3 +

12139*m~2 + 19524*m + 10395)

Sympy [B] Leaf count of result is larger than twice the leaf count of optimal. 6836 vs.
2(211) = 422.
time = 1.24, size = 6836, normalized size = 31.65

Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**xm* (b*x**2+a)**x2% (B*xx**2+A) * (d*x**2+C) **2,X)

[Out] Piecewise(((-A*xa*xx2*xc*x2/(10*x**10) — Axa*xx2kc*d/(4*x*x*8) — A*xax*x2*xd*x*x2/ (6%
X*%6) — Axaxbkck*2/(4*x**8) - kAkxaxbxckd/(3kx**6) - Akaxbkd**2/(2kx**4) -
Axb**x2kc**2/ (6*xx**x6) — Axbk*x2kckd/(2*x**x4) — Axbkx*x2kxd*x*2/(2*x**2) — Bkxax*x2x
cxx2/ (8*x*x*x8) — Bxaxx2kxcxd/(3*x**6) - Bxaxx2xd**2/(4xx*%*4) — Bkxaxbkxc**2/ (3%
x*%6) - Bkakxb*cxd/x**4 - Bkxaxb*d**2/x*%*2 — Bxbk*2kxc*x*2/(4*x*%*4) - B¥b**2kc*
d/x**2 + Bxb*x2xd*x2x1log(x))/ex*11, Eq(m, -11)), ((-Akxax*2kcx*2/(8*x**8) -
Akxax*x2kckxd/ (3*x**6) — Akxa*x*x2kd**x2/(4*xx**x4d) — Akxakxbkc**x2/(3*x**x6) — Axakxbkxc*
d/x**%4 — Axaxbkxd**x2/x**x2 — Axb**x2kc**2/(4*xx*x*x4) — Axbkx*2kxckd/x**2 + Axb**2%
d*x*2x1log(x) - B¥a*xx2xc**2/(6*x**6) — Bkax*k2kxckxd/(2xx**4) — Bkax*k2xdx*2/(2*x
*x%2) — Bkaxbxc**2/(2xx**4) — 2%Bkaxbkxckd/x**2 + 2xBxaxbkd**2*log(x) - Bxbxx*
2xcx*2/ (2%x**2) + 2%Bkb**2kckdxlog(x) + B¥bk*2*d**2*x**2/2) /e*x9, Eq(m, -9)
), ((—Axa*x*2%c**2/(6*%x**6) — Axaxx2xckxd/(2*x**4) - Axaxk2xdxx2/(2xx**x2) - A
xa¥xbkck*2/ (2%x**4) — 2%Akaxbkckd/x**2 + 2kAxa*xbxd**2%log(x) — Axb*x2*c*x*2/(
2xx**2) + 2kAxbx*k2kckd*log(x) + A¥bx*k2kd**2kx**2/2 — Bkaxx2xc**2/(4xx**x4) -
Bxax*2*c*d/x**2 + Bkax*2%d**2*log(x) - Bxaxbxcx*2/x*x2 + 4xBxaxbxcxd*log(x
) + Bkaxbxd**2xx**2 + Bxb*x2%c*x2x1og(x) + Bkbx*2kckd*x**2 + B¥bk*2%xd**2%x*
*x4/4) /exxT, Eq(m, -7)), ((—A*ax*x2kc**2/(4*x*x4) — Axa*xx2xc*xd/x**2 + Axax*2x
dx*2x1log(x) - Axa*xbkcx*2/x**2 + 4xAxaxb*ckdxlog(x) + Axaxbkdx*2kx**2 + Axbx
*x2xck*x2x1og(x) + A¥D**2kckd*x**2 + Axb**x2kd**2%xx**4/4 — Bkax*k2kck*2/ (2¥x**2
) + 2*¥Bkax*2kxckxdxlog(x) + Bkax*2kd**2*x**2/2 + 2xBkxaxbkcx*2*xlog(x) + 2xBxax
bkxckd*x**2 + Bxakxbkd**x2kxx**x4/2 + Bxbx*2kckx*2%x**2/2 + Bkxb**x2kckd*x**4/2 + B



86

*xbx*k2xdx*2xx*x*6/6) /ex*5, Eq(m, -5)), ((—Axa*x2xc**2/(2xx**2) + 2kAxax*2xcxd
xlog(x) + Akakx*2*d**x2+x**x2/2 + 2xAxaxbkc**2+log(x) + 2xAxaxbkckd*xx*2 + Axa
*bkd*x*2kx*k*4/2 + Akbkk2kCk*k2xx**2/2 + A*xb**2kckd*x**4/2 + Axb*k2kd**x2*kx**6/
6 + B*a**2*c**2*log(x) + B¥ax*2kckd*x**2 + Bkakxx2kxd**x2kx**4/4 + Bkakbkckk2Qk
x*%2 + B¥akxbkckdkxk*4 + Bkakbkdx*2%xx**6/3 + Bkxbk*2kck*x2xx*%*4/4 + Bxb**2kxcxd
*xx*x*%6/3 + B¥b*k*2%d**x2+x*x8/8) /ex*3, Eq(m, -3)), ((Axa*xx2xc**2xlog(x) + A*ax
*2kckdkxk*k2 + A*a**2*d**2*x**4/4 + Akaxbkck*k2xx**x2 + Axgkbkxckd*xx*x*k4d + Axaxb
*d*k2*kx**6/3 + Axbkk2kck*kkx*k*4/4 + Axb*kk2kckd*x*x*6/3 + Axb*kx2kd**x2*xx**x8/8
+ Bkak*2kckkx2kxx**2/2 + Bkakxk2kckdkxx**4/2 + Bkxax*x2kxd*x*2*xx**x6/6 + Bkakxbkck*2x
x**%4/2 + 2%Bkxaxbkckd*xx*x*6/3 + Bxaxbkxd**x2*xx*x*8/4 + Bkb**2kc**2*x**x6/6 + Bxb*
*x2xCckd*x**8/4 + Bxbx*2xd**2xx**10/10) /e, Eq(m, -1)), (Akak*2kck*2*«m**x5*x* (e
*x)*xxm/ (m**6 + 36*m**5 + 505xm**4 + 3480*m**3 + 12139*m**2 + 19524*m + 1039
5) + 35kAkxa*x*2kxckx2kmi*k4*x* (exx)**km/ (m**x6 + 36*%m**x5 + 505*¢m**4 + 3480*m+**3
+ 12139*m**2 + 19524*m + 10395) + 4A70*Axa**2xc**2xm**3xx* (exx) **m/ (m**6 + 3
6*m**5 + 505xm*x*x4 + 3480*m**3 + 12139*km**2 + 19524xm + 10395) + 3010*Axax*x2
*Ck*k2kmAkk 2%k (e*xx) *x*km/ (m*x*x6 + 36*m**5 + 505 mk*k4d + 3480*xm**3 + 12139*m**2 +
19524*m + 10395) + 9129*%Axa**2*cx*x2xmkx* (exx)**m/ (m**6 + 36*m**5 + 505k mx**
4 + 3480*m**3 + 12139*m**2 + 19524*m + 10395) + 10395xAxax*2*ck*x2xx* (e*xx) **
m/ (m**6 + 36*m**5 + 505*xm**4 + 3480*m**3 + 12139*m**2 + 19524*m + 10395) +
2k Akxak*k 2k ckdkmrk5xxk*3* (e*x) **km/ (m**6 + 36*m**5 + 505xm**4 + 3480*m**3 + 12
139*m**2 + 19524*m + 10395) + 66kAxaxx2kxckdrxm**4*x**3* (e*xx) **km/ (mkx*6 + 36*m
**%5 + 505*m**4 + 3480*m*x*x3 + 12139*m**2 + 19524*m + 10395) + 812kAxa**2*c*d
*mxk3kxk k3% (exx) *km/ (m**6 + 36*m**5 + 505*m**4 + 3480*m**3 + 12139*m**2 + 1
9524xm + 10395) + 4524*Axa*x2*ckd*xmx*2xx**3* (exx) **xm/ (m**6 + 36*xm**x5 + 505
mk*k4 + 3480xm**3 + 12139 m**2 + 19524*m + 10395) + 10706*Axax*2*ckxdrxmkxkk3*
(e*x) **m/ (m**6 + 36xm**5 + 505 m**4 + 3480*m**3 + 12139*m**2 + 19524*m + 10
395) + 6930*A*xax*x2xckd*x**3* (e*xx) **m/ (m*x*6 + 36*m**x5 + 505+%m**4 + 3480*m**3
+ 12139*m**2 + 19524*m + 10395) + Axa**2xdx*x2km**5*xx**x5* (e*xx) **m/ (m*x*6 + 3
6*m**5 + 505xm*x*x4 + 3480*m**3 + 12139*m**2 + 19524*m + 10395) + 31kAxa*x*x2*d
*ok2kmkkAxxxk5x (exx) **xm/ (m**x6 + 36*xm**x5 + 505 m**4 + 3480*m**3 + 12139xm**2
+ 19524#m + 10395) + 350*Akxax*k2xd**x2kmr*k3xx**x5* (e*x)**m/ (m**6 + 36*m**5 + 5
05*m**4 + 3480*m**3 + 12139*m**2 + 19524*m + 10395) + 1730*A*ax*x2kdik2kmk*x2
*x*xx5k (e*x) **xm/ (mk*6 + 36*m*x*5 + 505xm*x*x4 + 3480*m*x*3 + 12139*m**2 + 19524x%
m + 10395) + 3489*Axaxx2kd*x*2*m*x*x*x5k (e*x)**xm/ (m**6 + 36*m**5 + 505xm**4 +
3480*m**3 + 12139*m*k*2 + 19524*m + 10395) + 2079*Axax*x2*xd**2xx*x*x5* (e*x) **m/
(m**6 + 36*m**5 + 505*m**4 + 3480*m**3 + 12139*m**2 + 19524*m + 10395) + 2%
Axaxbxcx*x2km*x*5*xx**x3% (e*xx) **m/ (m*x*6 + 36*m*x*x5 + 505+m**x4 + 3480*m**3 + 1213
9*m*x*2 + 19524xm + 10395) + 66*xAxaxbkck*x2kxmkk4d*x**3* (e*xx) **m/ (m*x*x6 + 36*m**
5 + 505*m**4 + 3480*m**3 + 12139*m**2 + 19524*xm + 10395) + 812%Axaxbkxc**2*m
*k3xxk*x3k (@*x) **km/ (m*x*6 + 36*m**5 + 505xm**4 + 3480*m**3 + 12139*m**2 + 195
24xm + 10395) + 4524xAkxaxb*ck*2km**2*x*k*3* (e*xx)*x*m/ (m**6 + 36*m**5 + 505%mx*
*4 + 3480*m**3 + 12139*m**2 + 19524*m + 10395) + 10706%Axaxbkck*2*m*x**3* (e
*x)*xxm/ (m**6 + 36*m**5 + 505 m**4 + 3480*m**3 + 12139*m**2 + 19524*m + 1039
5) + 6930*A*a*xbxckxx2xx**3* (exx) **m/ (m**x6 + 36*m**5 + 505*m**4 + 3480*m**3 +
12139*m**2 + 19524*m + 10395) + 4xAxaxbkckd*xmx*x5xx**5% (exx)**m/ (m**6 + 36%
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mx*x5 + 505xmx*x4 + 3480*m**3 + 12139*m**2 + 1952...

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 2010 vs.
2(216) = 432.
time = 0.85, size = 2010, normalized size = 9.31

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) 2% (B*x~2+A)*(d*x~2+c)~2,x, algorithm="giac")

[Out] (B*b"2*d~2+m~5*x~11*x"m*e"m + 25%B*b~2*d"2*m~4*x~11*x"m*e"m + 2*B*b~2*c*d*m
“B*xxT9xx"m*e " m + 2*Bkxa*b*d"2*m~5*x79*x " mke"m + AxbT2*xd"2*m”5*xx"9*x " m*e"m +
230%B*xb~"2*%d"2*%m~3*x"11*x " m*e " m + 54*Bxb~2kxckd*m~4*xX"9*x"m*e"m + 54*Bkaxb*xd”
2*¥m~4*x"9*x " m*xe"m + 27*A*b"2xd"2*m"4*x"9*x"m*e"m + 950*%B¥b"2xd"2*m"2*x"11%*x
“m*¥e"m + B¥bT2%cT2xm”5*x"7*x " mke m + 4*xBkakxbkckd*m~5kx"7*x"mke m + 2%AxbT2%
cxd*m”5*x"7*x"m*e " m + B*xa"2¢d"2*m"5*kx"7*x " m*xe"m + 2¥%A*axbkd"2*m”5*x”7*Xx m*e
“m + 524*%B¥b"2*cxd*m”3*x"9*xx "mke m + 524*Bkxa*xb*xd”2*m”3*x"9*x " mke m + 262*xAx*
b7 2xd"2*xm~3*%x"9*x " m*e"m + 1689*Bxb”~2*xd"2*m*x"11*xX"m*e"m + 29*%B¥b"2*c”2*m™4*
Xx“7*x"m*xe"m + 116*Bka*b*ckxd*m™4*x"7*x " m*e m + 58*A*b"2kckd*m”4*x”7*x "m*e m
+ 29%B*a”2xd"2*m"4*x"7*x"m*e"m + 58%Axaxbxd”"2*m"4*x”7*x " m¥e"m + 2244*B¥xb~2x%
cxd*m™2*%x79*x " mke " m + 2244*B*xa*xbxd"2*xm"2*%x"9*x m*e"m + 1122%A*xb"2*%d"2*xm"2*x
T9xx"m*xe"m + 945%xBxb"2*¢d"2*x"11*x"mke m + 2*Bxakxbk*cT2*m~5*x"5*x"m*xe"m + A*b
T2xCcT2xm”5*xX"5%X " m*e"m + 2*Bxa”"2%ckd*m”5*x"5*x " m*e ™ m + 4xA*xaxbkckdkm”5kx"5*
Xx"m*¥e"m + A*a"2*%d"2*m " 5*x"b5*x"m*e"m + 302*%B¥b"2*cT2*m”3*x"7*x"m*e"m + 1208%
B*axbxckxd*m™3*x"7*x"m*e"m + 604*%A*b"2%ckxd*m”3*x"7*x"m*e m + 302*%B*a”~2%d~2*m
“3%xTT7*x"m*e"m + 604*A*axbxd”2*m”3*x"7*x " m*e"m + 4082*Bxb”2*c*kd*m*x"9*x “m*e
“m + 4082*Bxa*xb*d”2*m*x~9*x m*¥e"m + 2041*A*xb”2*d"2*m*x"9*x " m*e"m + 62*B*xa*b
*¥CT2*%m™4*x"hkx mke™m + 31*kAkbT2%xcT2*xm”"4*xX"5%X " m*¥e"m + 62*%B*a~2%ckxd*m”4*x"5%
x"m*e"m + 124*Axaxbkckd*m”4*x"5*x"m*e"m + 31kxA*a"2*%d"2*m”~4*x"5*x"m*xe"m + 13
66*B*b"2%c"2*m”2*%xX"7*x"m*e"m + 5464*xBkaxbkckd*m”2*x"7*x " mke m + 2732%A*b"2x%
cxd*m”2*x"7*x"m*e " m + 1366*%Bxa”2*%d"2*%m”2*%x"7*x " m¥e m + 2732%A*axbxd”2*m”2*x
“T7*x"m*xe"m + 2310%B*b"2*ckd*x"9*x " mke m + 2310*Bxaxbkd"2*x"9*x"m*e"m + 1155
*Axb72xd"2*%x79*xXx " m*ke m + B*xa~2*kcT2*m”5*x"3*x"m*e"m + 2%A*axbkxcT2*km”5*x"3*xx”
m*e m + 2xA*a”"2*%ckd*m”5*x"3*x"m*xe"m + 700*Bkaxb*cT2*m~3*x"5*x"m*xe"m + 350%A
*¥b"2%cT2*m" 3*x"5*xx"m*e"m + 700*B*¥a~2*xcxd*m”3*x"5*xx"m*e"m + 1400*Axa*xb*c*d*m
“3%x7b*xx"m*e"m + 350*%A*a”2%d"2*m”3*x"5*x " m*e m + 2577*Bxb"2%c”2*m*xX”7*X m*e
“m + 10308*B*ax*bxckd*m*x~7*x m*ke m + 5154*%Axb"2*c*kd*m*x”"7*x m*¥e"m + 2577*Bx*
a"2xd"2*¢m*x”7*x"m*e " m + 5154xAxa*xb*d”2*m*xx”"7*x m*¥e"m + 33*xBka~2*%c”2*xm~4*x"3
*Xx"m*e"m + 66xA*axbkc”2*m”4*x"3*xx"mke m + 66kA*xa”2%ckd*m~4*x"3*x " m*e"m + 34
60*B*axbxc™2*m”2*%x"5*x"m*e"m + 1730%A*b"2*%c”2*m~2*x " 5*x " m*xe"m + 3460*B*a”2x*
cxd*m”2*x"b*xx"m*e"m + 6920*Axaxbkckd*m”2*x"5*x"m¥e"m + 1730%A*a”2%d”2*m”2*x
“b¥xx"m*xe"m + 1485%B¥bT2*%xc”2*x"7*x " mke m + 5940%Bxaxbkckd*x~7*x"m*e m + 2970
*AxbT2xckd*x"7T*x " mke m + 1485*%Bxa”2*kd"2*x"7*x"mke m + 2970%Axaxbxd”"2*x"7*xx”
m¥e"m + A*a~2*%cT2*m”5xx*x"m*e"m + 406%Bxa”2xc”2*m”3*%xX”"3*x m*e"m + 812%A*axb
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*¥CcT2¥m " 3*x"3*x " m*xe"m + 812%Axa”"2*ckd*m”3*x"3*x " m¥e"m + 6978*B*axbxc”2*m*x"5
*¥x"m*¥e"m + 3489%A*b"2*c”2*m*x"5*xXx " mke"m + 6978%B*a”2*ckd*m*x"5*x"m*e"m + 13
956xA*a*xb*ckxd*m*xx~5*x m*xe"m + 3489*A*a”2xd"2*m*x"5*xX"m*ke"m + 35%A*a”2%c”2*m
T4xxxx"mke m + 2262%Bxa”2*%c”2*%m”2*x”"3*x " m¥e m + 4524kA*axbxcT2*km”2%x " 3kx"m*
e’ m + 4524xA*xa”2*cxd*m”2*%x"3*x " m*ke m + 4158*Bxaxbkc”2*x"5*xx"m*e"m + 2079%Ax
b~ 2xc”2xx"5*%x"m*e"m + 4158%Bkxa”2xc*kd*xx"5*x"m*¥e"m + 8316%A*axbxckd*xx"5*xx m*e
“m + 2079%Axa”2*%d"2*x"5*x"m*¥e"m + 470%A*a"2xc”2*m”3*x*xXx "mke m + 5353*B*xa” 2%
c 2 m*x"3*%x"mke m + 10706*A*a*b*c”2*m*x"3*x " m*xe m + 10706%A*a”2*ckxd*m*x~3*x
“m*¥e"m + 3010*%A*a”2%c”2*m”2*x*x " m*xe m + 3465*%B*a”2xc”2*%x"3*x " m*xe"m + 6930*A
*¥axbxcT2*x"3*%x " m*xe"m + 6930*%A*a”2*xckd*x"3*x " mke m + 9129%Axa”2*kc”2¥m*xX*kX m*
e"m + 10395%A*a~2xc”2*x*x"m*xe"m)/(m~6 + 36*m~5 + 505*m~4 + 3480*m~3 + 12139
*m~2 + 19524xm + 10395)

Mupad [B]
time = 1.39, size = 499, normalized size = 2.31

Verification of antiderivative is not currently implemented for this CAS.

[In] int((A + B*x"2)*(e*xx) m*(a + b*x~2)"2x(c + d*x~2)"2,x)

[Out] (x75*(e*xx) "m*(A*a~2%d"2 + A*b~2*c™2 + 2xBxaxb*xc”2 + 2*Bka~2kc*d + 4xAxaxb*c
*d) *(3489*m + 1730*m~2 + 350*%m~3 + 31*m~4 + m~5 + 2079))/(19524*m + 12139*m
2 + 3480*m~3 + 505*m~4 + 36*m~5 + m~6 + 10395) + (x"7*x(exx) “m*(B*a~2*d"2 +
Bxb~2*%c™2 + 2xAxaxb*xd”2 + 2%A*b"~2%ckd + 4*xBxaxbxcxd)*(2577+m + 1366*m~2 +
302*m~3 + 29*m~4 + m~5 + 1485))/(19524*m + 12139*m~2 + 3480*m~3 + 505*m~4 +
36*m™5 + m™6 + 10395) + (a*c*xx~3*(e*xx) “m*(2xAxaxd + 2xAxbxc + Bxaxc)*(5353
*m + 2262*m~2 + 406*m~3 + 33*m™4 + m~5 + 3465))/(19524*«m + 12139*m~2 + 3480
*m~3 + 505%m~4 + 36*%m™5 + m~6 + 10395) + (b*d*x"9*(e*x) “m* (Axbxd + 2*Bxaxd
+ 2%Bxbxc)*(2041*m + 1122*%m™2 + 262*m~3 + 27*m~4 + m~5 + 1155))/(19524*m +
12139*%m~2 + 3480*m~3 + 505*%m~4 + 36*m™5 + m~6 + 10395) + (A*a~2*c”2*xx*(e*x)
“m*(9129*%m + 3010*m~2 + 470*%m~3 + 35*m~4 + m~5 + 10395))/(19524*m + 12139*m
2 + 3480*m~3 + 505*m~4 + 36*m~5 + m~6 + 10395) + (Bxb~2*xd"2xx~11* (e*x) “m*(
1689*m + 950*m~2 + 230*m~3 + 25%m~4 + m~5 + 945))/(19524*m + 12139*m~2 + 34
80*m~3 + 505*m~4 + 36*m~5 + m~6 + 10395)
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3.10 [(ex)™ (a + bz?) (A + Bz?) (c+ dz?)” dzx

Optimal. Leaf size=144

aAc*(ex)™ c(Abc+ aBc+ 2aAd)(ex)>™™ (ad(2Bc + Ad) + be(Bce + 2Ad))(ex)>™  d(2bBc + Abd +
+ +
e(1+m) e3(3+m) e’(5+m) e’(7+4

[Out] axAxc™2*(exx)”(1+m)/e/(1+m)+c*x (2*¢Axaxd+Axbxc+B*axc)* (e*xx)~(3+m) /e~ 3/ (3+m)+(
axd* (Axd+2*Bxc) +bxc* (2xA*d+B*c) ) x (e*x) ~ (5+m) /e~5/ (56+m) +d* (A*xb*d+B*a*xd+2*Bxb
*c)*(exx) " (7+m) /e~ 7/ (7+m) +b*B*xd~2* (e*xx) ~ (9+m) /e~ 9/ (9+m)

Rubi [A]

time = 0.08, antiderivative size = 144, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.034,

steps used = 2, number of rules used = 1, integrand size = 29,
Rules used = {584}

d(ex)™*"(aBd + Abd + 2bBc) 4 (ex)™*5(ad(Ad + 2Bc) + be(2Ad + Bc)) 4 c(ez)™+3(2aAd + aBc + Abc) + aAc?(ex)™+t N bBd?(ex)™+°
e’'(m+7) e5(m +5) e3(m+3) e(m+1) ed(m+9)

Antiderivative was successfully verified.
[In] Int[(e*xx) "m*(a + b*x"2)*(A + B*x"2)*(c + d*x~2)"2,x]

[Out] (axA*c™2*(exx)"(1 + m))/(ex(1 + m)) + (c*x(A*¥bxc + a*Bkc + 2xaxA*xd)*(exx) (3
+ m))/(e”3%(3 + m)) + ((axd*(2*B*c + Axd) + bxckx(Bxc + 2%A*xd))*(exx)~(5 +
m))/(e”5%(5 + m)) + (d*x(2*b*B*c + Axbkxd + a*Bxd)*(e*x)~(7 + m))/(e”7*(7 + m

)) + (bxBxd"2*(e*x)~(9 + m))/(e”9%(9 + m))

Rule 584

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(mn_))"(p_.)*((c_) + (d_.)*(x_)"(n
M (q_)*((e) + (£_)*(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrandl[
(g*x) "m*(a + b*x"n) "px(c + d*x"n)"q*(e + f*x"n)"r, x], x] /; FreeQ[{a, b, ¢
, d, e, £, g, m, n}, x] & IGtQ[p, -2] && IGtQ[q, 0] && IGtQ[r, O]

Rubi steps

/(ex)m (a+bz?) (A+ B2?) (c+ dx2)2 dx = / (aAcQ(ex)m + c(Abe + aBe 4;22aAd)(ea;)2+m + (ad(2B:

aAc*(ex)™™  ¢(Abc + aBc+ 2aAd)(ex)*™™  (ad(2Bc-
= +
e(14+m) e3(3+m)

Mathematica [A]
time = 0.16, size = 113, normalized size = 0.78

aAc?  c(Abc+ aBc+ 2aAd)z? N (ad(2Bc + Ad) + be(Bc + 2Ad))z* N d(2bBc + Abd + aBd)z® deQwS)

z(ex) (1+m+ 3+m 5+m 7+m 9+ m
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Antiderivative was successfully verified.

[In] Integrate[(exx) m*x(a + b*x"2)*(A + B*x"2)*(c + d*x~2)"2,x]

[Out] x*(exx) m*x((a*xA*xc™2)/(1 + m) + (cx(Axb*c + a*xBxc + 2*axA*d)*x~2)/(3 + m) +
((a*d*(2%Bxc + Axd) + bkxcx(Bkxc + 2%Axd))*x"4)/(5 + m) + (d*x(2xb*B*c + Axbxd

+ a*Bxd)*x76)/(7 + m) + (b*B*d~2*xx78)/(9 + m))

Maple [B] Leaf count of result is larger than twice the leaf count of optimal. 710 vs.
2(144) = 288.
time = 0.10, size = 711, normalized size = 4.94

method | result
z(Bbd?m*z8+16 Bb d?m3z8+ Ab d>m*z®+ Ba d?m*z5+2Bbcd m*z5+86 Bb d?m2z8+18 Ab d?m3z5+18 Ba d?*m3x5+36 Bbcd m3z+

gosper

T (Bb d?2mA 28 +16 Bb d?m3 8+ Ab d?m*a8+Ba d?m*x8+2Bbcd m*x6+86Bb d2m228+18 Ab d?m3x8+18 Ba d?m3x6+36 Bbecd m3 26+

risch

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(b*x~2+a)* (B*x~2+A)*(d*x~2+c)~2,x,method=_RETURNVERBOSE)

[Out] x*(B*b*d~2*m~4*x~8+16*Bxb*d~2*m~3*x"8+A*b*d~2*m~4*x~6+B*a*xd~2*m~4*x~6+2*xB*b
*cxd*m~4*x"6+86*%Bxb*kd~2*m”2%x " 8+18*%A*bxd " 2*m”3%x~6+18*B*a*d " 2*m” 3*x"6+36*Bx*
b*cxd*m~3*x"6+176*B¥bxd~2xm*x~8+A*axd”~2*xm”~4*xx"4+2*kA*xbkckd*xm”4*xx"4+104*Axb*d
T2*m”2*%x"6+2xBkxakxckd*m”4*x"4+104*xBxaxd”2*%m”2*%x " 6+B*xb*xc”2*xm™4*x"4+208*B*b*c*
d*m~2*x"6+105*%B*xb*d~2*x"8+20*A*a*d ™ 2*m~ 3*x"4+40*A*xbkcxd*xm™3*x"4+222*%A*b*xd "2
*m*x~6+40*Bxakckd*m™3*xx"4+222*%Bxaxd”2*m*x"6+20%Bxb*xc”2*m” 3%x"4+444¥Bxb*xcxd*
m*x~6+2xAxaxckd*m~4*x"2+130*%A*xa*xd”2*m”2*%x"4+A*bkxcT2*¥m~4*x"2+260*Axb*cxd*m™2
*X"4+135%Axbkd~2*%x"6+B*akxcT2xm”"4*x"2+260*Bxakckxd*km”2*x"4+135%Bkaxd"2*x"6+13
OxBxbkc™2*m™2*x~4+270%Bxb*ckd*x~6+44*A*xaxckd*m™3*%x~2+300*A*a*xd”~2*m*x"4+22%A
*¥b*c™2*xm " 3*x"2+600*A*b*ckd*mkx~4+22*%Bkakc”2xm” 3*xx"2+600*B*a*c*kd*m*xx~4+300*B
*bxc”2xm*x " 4+A*akc”2xm"4+328* Akakxckd m~2*¢x"2+189*kA*xakd " 2xx"4+164xAxbxc”2¥m”
2xx”2+378*Axb*ckd*x~4+164*Bxakxc™2*m™2*x~2+378*B*a*ckd*x~4+189*Bxb*kc”2*%x"4+2
4xAxaxc”2*m” 3+916xAxakxckd*m*xx~2+458*%Axbxc”2*m*x"2+458*B*a*c”2xm*xx " 2+206*A*xa
*CT2*%m™2+630*%A*xakckdxx"2+315xAxbxcT2*%x"2+315*%Bxakxc”2kx"2+744xA*axc” 2xm+945%
Axaxc~2)*(e*x) “m/ (9+m) / (7+m) / (5+m) / (3+m) / (1+m)

Maxima [A]
time = 0.34, size = 253, normalized size = 1.76

Bbda®emose I m) 2 BhodgTemIsom)  BadgTemios@in)  AbTemiselm)  Bhglemiseln) 2 Bacdgemos@tm) 9 AbedgSeMIm@tm)  Aqfgiemos@im)  Baglemonetm)  Abglemiosm) 3 AqcdgbemoEatm)  (7e)™ AqctelD
+ + + + + + + + + +

m+9 m+7 m+7 m+7 m+5 m+5 m+5 m+5 m+3 m+3 m+3 m+1
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a)* (B*x~2+A)*(d*x~2+c)~2,x, algorithm="maxima")

[Out] B*b*d~2xx"9%e” (m*log(x) + m)/(m + 9) + 2*Bxbxc*d*x~7*e” (m*log(x) + m)/(m +
7) + Bxaxd~2*x"7*e” (m*log(x) + m)/(m + 7) + Axbxd~2*x"7*e” (m*log(x) + m)/(m
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+ 7) + Bxbxc~2*x"5xe”(m*log(x) + m)/(m + 5) + 2xBkakxckd*x~5%e” (m*log(x) +
m)/(m + 5) + 2xAxbxc*d*x"5xe”(m*xlog(x) + m)/(m + 5) + Axa*xd~2*x"5xe” (m*log(
x) + m)/(m + 5) + Bkakc™2*xx"3*e” (mxlog(x) + m)/(m + 3) + Axbxc~2xx"3*e” (m*l
og(x) + m)/(m + 3) + 2xAxaxcxd*x~3*e” (m*¥log(x) + m)/(m + 3) + (x*e)"(m + 1)
*Axaxc~2%e” (-1)/(m + 1)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 496 vs.
2(144) = 288.
time = 5.19, size = 496, normalized size = 3.44

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a)*(B*x~2+A)*(d*x~2+c) ~2,x, algorithm="fricas")
[Out] ((Bxb*d~2*m~4 + 16%Bxb*d~2*m~3 + 86*B*b*d~2*m~2 + 176*B*b*d~2*m + 105*B*b*d

~2)*x79 + ((2*Bxb*cxd + (Bxa + Axb)*d"2)*m~4 + 270*Bxbxcxd + 18+*(2*B*b*c*d
+ (B*a + A*b)*d"2)*m~3 + 135%(B*a + A*b)*d~2 + 104*(2*xBxbxc*d + (Bxa + Ax*b)
*d~2)*m~2 + 222*%(2*B*b*cxd + (B*a + Axb)*d"2)*m)*x”7 + ((Bxb*c™2 + A*xaxd”~2

+ 2% (B*a + Axb)*c*d)*m~4 + 189*Bxb*c~2 + 189*Axa*xd~2 + 20%(B*b*c™2 + Axaxd”
2 + 2x(Bxa + Axb)*c*d)*m~3 + 378%(B*a + Axb)*c*d + 130%(B*b*c™2 + A*a*d™2 +
2% (Bxa + A*b)*cxd)*m~2 + 300*(B*b*c~2 + A*xa*d™2 + 2x(Bka + Axb)x*c*d)*m)*x"
5 + ((2xA*xa*c*xd + (B*a + Axb)*c”2)*m~4 + 630*A*axcxd + 22%(2xAxaxckd + (B*xa
+ A*¥b)*c”2)*m~3 + 315%(B*a + Axb)*c™2 + 164*x(2*A*axcxd + (B*a + Axb)*c™2)*
m~2 + 458x(2xAxa*xc*d + (Bka + A*b)*c”2)*m)*x~3 + (A*a*c™2xm~4 + 24*Axaxc”2*
m~3 + 206*A*a*c”2+m”2 + T44dxAxaxc~2xm + 945xAxa*xc”2)*x)*(x*e) "m/(m~5 + 25*m
~4 + 230*%m~3 + 950*m~2 + 1689*m + 945)

Sympy [B] Leaf count of result is larger than twice the leaf count of optimal. 3271 vs.

2(139) = 278.
time = 0.68, size = 3271, normalized size = 22.72

Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**xm* (bxx**2+a)* (B¥x**2+A) * (d*x**2+C)**2,%)

[Out] Piecewise(((-Axa*c**2/(8xx**8) — Axaxc*d/(3*x*x6) - Axa*xd**x2/(4xx**x4)
xCk*2/ (6*%xxx6) — Axbxckxd/(2xx**4) - Axb*dx*2/(2xx**2) - Bxakc*xx2/(6xx**6) -
Bkaxckd/ (2*x**4) - Bxaxdx*2/(2xx**2) - Bxbkcx*2/(4*xx**4) — Bxbkckxd/x**2 +
Bxbxd**2x1log(x))/ex*9, Eq(m, -9)), ((-A*akxcx*2/(6*x**6) - Axakxckd/(2*kx*x*4)
— Axaxd**2/(2%x**2) — Axbkcx*2/(4*x**4) - Axbkcxd/x**2 + Axbxd**2*log(x) -
Bxaxc*x*2/(4*xx**4) - Bkakxckd/x**2 + Bxaxdx*2%log(x) - Bxbkckx*2/(2kx**2) + 2%
Bxb*c*xdxlog(x) + B¥bxdx*2%x**2/2)/ex*7, Eq(m, -7)), ((-A*xaxc**2/(4*x**4) -
Axaxc*d/x**2 + Axaxd**2xlog(x) - Axbkcx*2/(2*x**2) + 2%Axbkcxdxlog(x) + A*b
*xQxk2kx*x*k2/2 — Bkakck*2/(2+x**2) + 2+Bkakckdxlog(x) + Bkaxdx*2xxx*2/2 + Bx*b

- Axb
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xcx*k2x1og(x) + B¥bkckdxx**2 + Bxbkd**2*x**4/4)/e*x5, Eq(m, -5)), ((-Axaxcx*x*
2/ (2*%x**2) + 2%A*axcxd*xlog(x) + Akxaxdx*2xxx*2/2 + A*xbkckx*2*log(x) + Axb*c*d
*xxk%k2 + A*b*d**Q*x**4/4 + B*a*c**2*1og(x) + Bkakxckd*xx**x2 + B*a*d**2*x**4/4
+ Bxb*c**2%x*x2/2 + Bxbxckxd*x**4/2 + Bxbxd**2xx**6/6)/ex*3, Eq(m, -3)), ((A
kxaxck*x2x1og(x) + Akakckdxx**2 + Akxaxdx*2kx**4/4 + Axbkxc*x2xx*x2/2 + Axbxcxd
*x%%4/2 + Axbkd**x2*xx**x6/6 + Bkakckx*2xx*x*2/2 + Bkakckdxxx*4/2 + Bkakxd**2kx**
6/6 + Bxb*ck*2%x**4/4 + Bxbxc*d*x**6/3 + Bxbxd**2xx**8/8)/e, Eq(m, -1)), (A
*axckk2km*xk4xxk (e*xx) **m/ (mx*5 + 25¥m*x*x4 + 230*m**3 + 950*m**2 + 1689*m + 94
5) + 24xAkxaxckx2+mk*3xx* (e*x) **m/ (m**5 + 25xm**4 + 230*m**3 + 950*m**2 + 16
89*m + 945) + 206*xAkxakc**2xmx*x2*xx* (e*x)*x*xm/ (m**5 + 25 m**4 + 230*m**3 + 950
*mx*x2 + 1689*m + 945) + T4dxAkxakc**2xmxx* (e*x)**xm/ (mkx*5 + 25xm*x*x4 + 230*m*x*
3 + 950*m**2 + 1689*m + 945) + 945*Axaxcx*x2kxx* (exx)**m/(m**5 + 25 xm**4 + 23
O*m**3 + 950*m**2 + 1689*m + 945) + 2xAxaxckdsm**4xx*x*x3* (e*x)**m/ (m**5 + 25
*mk*4 + 230*m**3 + 950*km**2 + 1689*m + 945) + 4dkAxaxckdxmk*3xxk*3* (e*x)**km
/(m*x5 + 25xm¥x4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 328xA*axckdkm**k2xx
*%x3% (e*x) **km/ (mk*k5 + 25xm*x*x4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 916*A*
a*xcxdxmkx*k*3* (exx) *x*km/ (m**5 + 25*m**4 + 230*m**3 + 950*m**2 + 1689*m + 945)
+ 630xAxaxckd*x**x3* (e*xx) **m/ (m*x*5 + 25¥m*x*x4 + 230*m**3 + 950*m**2 + 1689*m
+ 945) + Axakxd**x2xm*x*kx4xx*x*5k (e*xx)*x*m/ (m**5 + 25*¢m**4 + 230*m**3 + 950*m**2
+ 1689%m + 945) + 20%Axaxd**x2xm**3xx**5k (e*x)**m/ (m**5 + 25xm**4 + 230*m**
3 + 950*m**2 + 1689*m + 945) + 130*Axaxdik2kmk*x2xx*x*x5% (e*x)**m/ (m**5 + 25%m
*x4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 300*Axaxd**2*m*x**5* (e*x)**m/ (m
*x5 + 25*%m**4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 189*Axaxd*x*2*x**5x (ex
x) **m/ (m*x*5 + 25+m*x*x4 + 230*m**3 + 950*m**2 + 1689*m + 945) + Axbkxckx*x2km**4
*x*kx3% (e*xx) **km/ (m**5 + 25%m**4 + 230*m**3 + 950*km**2 + 1689*m + 945) + 22%A
*bkck*2*km*kx3kx*k*3*k (e*xx) **m/ (m**5 + 25km**4 + 230*m**3 + 950*m**2 + 1689*m +
945) + 164*A*xbxcx*x2km**2*x**x3* (e*xx) **m/ (m*x*5 + 25+m*x*4 + 230*m**3 + 950*m*
*2 + 1689%m + 945) + 458*Axbkxckx*2+m*x**x3* (e*x)**xm/ (m*k*5 + 25xm*x*x4 + 230*m*x*
3 + 950 m**2 + 1689*m + 945) + 315%A*xbxckx2kx**3* (exx)**km/ (m**x5 + 25 m**4 +
230*m**3 + 950*m**2 + 1689%m + 945) + 2xAxbxckdkm¥*4*xx*k*5k (e*xx)**km/ (m**5 +
25xm**4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 40*Axb*cxdrm**3*kx**x5* (exx)
*xm/ (m**5 + 25xmk*4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 260*Axb*c*d*m*x*
2*x*xx5x (e*xx) **m/ (m*x*5 + 25xm*x*x4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 600
*Axbxckd*m*x**x5kx (e*xx) **m/ (m*x*5 + 25+m*x*x4 + 230*m**3 + 950*m**2 + 1689*m + 9
45) + 378xAxb*c*d*x*x*x5k (e*x)**m/ (m**5 + 25xm*x*x4 + 230*m*x*3 + 950*m**2 + 168
9xm + 945) + Axb*xdk*2km¥x*4*x*k*7* (e*xx)**m/ (m**5 + 25 m**4 + 230*m**3 + 950*m
*x2 + 1689*m + 945) + 18*Axbkxd**2+m**3xx*k*7* (e*x)**m/ (m**5 + 25*m**4 + 230%
mx*3 + 950*m**2 + 1689*m + 945) + 104*A*xb*d**2xmk*k2*x**7* (exx)**m/ (m*x*x5 + 2
5¥m*xx4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 222xAxbkxd*x*2*¥m*x**7* (e*xx) **m
/(m*x5 + 25xm*x4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 135xA*xbkdrk2xx**7*
(exx)**m/ (m**5 + 25 mk*4 + 230*m**3 + 950*m**2 + 1689*m + 945) + Bkakc**2*m
*k4kxkk3k (e*xx) kkm/ (mx*x5 + 25xm**4 + 230*m**3 + 950*m**2 + 1689+m + 945) + 2
2*Bxaxckk2km**3xx*k*x 3k (e*x) **xm/ (mk*5 + 25xm*x*x4 + 230*m**3 + 950*m**2 + 1689%
m + 945) + 164*Bka*xckx*x2xmk*x2*x**3x (e*xx) **m/ (m*x*5 + 25+%m**x4 + 230*m**3 + 950
*mx*x2 + 1689*m + 945) + 458*Bkxakc**2xmxx*k*3* (exx)**xm/ (m**5 + 25 m**4 + 230%
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m**3 + 950*m**2 + 1689*m + 945) + 315*kBkakxckx*x2xx*k*3* (exx)**xm/ (m**5 + 25 mx**
4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 2xBkakckdxmxx4d*xx**5% (exx)**km/ (m**
5 + 25xmk*4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 40*Bxaxckdxmk*3xx*x*5% (e
*xx) *km/ (m**5 + 25xm**x4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 260*Bkaxckdx
mx*x2xx**x5% (@*x) **m/ (m**5 + 25*m*x*x4 + 230*m**3 + 950*m**2 + 1689*m + 945) +
600*Bxaxcxd*m*x*x*x5k (e*x) **m/ (mkx*5 + 25xm*x*4 + 230*m**3 + 950*m**2 + 1689*m
+ 945) + 378*Bkaxcxdxx*k*5* (exx)**xm/ (m**5 + 25 xm*k*4 + 230*m**3 + 950*m**2 +
1689*m + 945) + Bxaxdxx2km**4xxxx7* (e*x)**xm/ (mk*5 + 25xm*x*4 + 230*m**3 + 95
O*xm**2 + 1689*%m + 945) + 18*Bkaxd*x*2*mk*x3*x**x7*(e*xx)**m/(m**5 + 25%m**x4 + 2
30*km**3 + 950*m**2 + 1689*m + 945) + 104*Bkaxd**2+xmk*2xx**7* (e*x)*xm/ (m**5
+ 25¥m*x*x4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 222xBxaxd**2*m¥x**7* (e*x)
*xm/ (m**5 + 25xmk*4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 135xBka*xd**2xx*
*7x (exx) **m/ (m*x*5 + 25+m*x*x4 + 230*m**3 + 950*m*. . .

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 1009 vs.
2(144) = 288.
time = 1.32, size = 1009, normalized size = 7.01

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a)*(B*xx~2+A)*(d*x~2+c)~2,x, algorithm="giac")

[Out] (Bxb*d~2*m~4*x~9*x"m*e"m + 16*Bxb*d~2*m~3*x”~9*x"m*e™m + 2*Bkb*ckxd*m~4*x~7*x
“m¥e"m + B¥a*d"2*xm”~4*x"7*x " m*xe m + A¥xbkxd"2*m"4*x"7*x"m¥e m + 86*Bxbxd~2*m”2
*¥x79%x"m*e m + 36*B¥bkckxd*m”3*x"7*x"m*e m + 18%B*axd 2*m”3*%x"7*x"m*e"m + 18
*Axbxd"2*m~3*x"7*x"m*e"m + 176*%B¥b*d"2*m*x"9*x " m*e"m + B¥b*cT2*m”4*x"5*xx " m*
e"m + 2*B¥axcxd*m”4*x"5*xx"mke m + 2xAxbkckd*mT4*xx"5*¢x"mxe"m + A¥xaxd”2*m”4*x
“Bxx"m*xe"m + 208*B¥bxckd*m”~2*xX"7*xX"m*¥e"m + 104*Bkxaxd"2*m”~2*x"7*x m*e"m + 10
4xAxbxd”"2*m”2*%x"7*x"m*e"m + 105*%B*¥b*d"2*%x"9*x"m*e"m + 20*%Bkb*cT2*m”~3*x"5*x”
m*e"m + 40%Bxaxckd*m~3*x"5*x"m*¥e"m + 40*xAxbkckd*m~3*x"5*x"m*e"m + 20%A*xaxd”
2xm~3*x"5*x " m*xe"m + 444xBxbkckd*m*x"7*x"m¥e m + 222*B¥xaxd”2*m*x”7*X mke m +
222xAxb*d"2*¥m*xx"7*x m*e"m + B¥akxcT2*m"4*x"3*x"mke m + Axbkxc”2*¥m”4*x”3*kx m*
e"m + 2kxAxakxckxd*m”4*x"3*xx"mkxe m + 130*%B¥bkxc”T2*m”~2*%x"5*%xX"m*e"m + 260*Bxa*c*d
*m~2*%X"5*x"m*¥e"m + 260*A*bkxcxd*m”2*x"5*x"m*e"m + 130*%A*a*xd”2*m”2*x"5*x " m*e”
m + 270%Bxbkc*d*x~7*x"m*e " m + 135*%B*a*d”2*x"7*x"m*e"m + 135*Axbxd"2*x"7*x"m
*¥e"m + 22%Bxakc T 2*%m”3*x"3*x m*¥e"m + 22%xA*xb*c”T2*m"3*x"3*x " m*xe"m + 44kAxakxcxd
*m~3*xx"3*x"m*¥e"m + 300*B¥bxc”2*m*x"5*x"m*e"m + 600*Bkxakckd*m*xx~5*x"m*e"m +
600*A*b*c*kd*m*x~5*x"m*¥e"m + 300*A*axd~2* m*x~5*x"mke m + Axaxc”2*m”4*x*xX m*e
“m + 164*B¥a*c”2xm”2*%x"3%x " m*xe"m + 164xAxbkxcT2*m"2*%x"3*x " m*e"m + 328%Axaxck
d*m~2*x"3*x"m*e"m + 189%Bxbxc 2*x"b*x"m*e"m + 378*Bkakxckd*x~5*x"m*¥e"m + 378
*A¥xbxcxd*x"5*x " m*xe"m + 189%Axakd”2*x"5*x"mke m + 24*A*axc”2*m”3*x*X mke m +
458xBxa*xc”2*¥m*x~3*x m*¥e"m + 458*A*xbxcT2*m*x"3*%x " m*xe"m + 916*xA*xakckd¥rmkxx”3*
x"m*xe"m + 206*Axaxc”2*m”2*xx*x " m*e " m + 315*kB*a*xcT2*xx"3*x"m*xe"m + 315*xAxb*xc”2
*¥x"3*%x"m*e ™ m + 630*Axakckd*x"3kx"mke m + 744kxAxakcT2xm¥x*x mke m + 945kxAxax
c~2*x*xx"m¥e"m) /(m”~5 + 25%m~4 + 230*m~3 + 950*m~2 + 1689*m + 945)
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Mupad [B]
time = 1.18, size = 305, normalized size = 2.12

(exyn (LA + BYC +2Abed + 2Bacd) (' + 20w’ + 130m? + 300m +189) ¢z’ (2Aad + Abe+ Bac) (' + 2+ 164m? + 458 m +315) | do” (Abd + Bad+2Bb0) (n' + 18m? + 104m’ + 222m +135) | Aacs (m'+ 2m’ + om? + Tdm +045) | BbL 2 (m' + 16m? + 86m’ + 176m + 105)
o ( mF + 25 mi + 230 m? + 950 m? + 16891 + 945 mF + 25 mi + 230 m? + 950 m? + 1689 m + 945 5+ 25m1 + 230m + 950m + 1689 m + 045 ™+ 25mt + 230’ + 950m? + 1689m + 945 | m® + 25 m* + 230 m? + 950 m? + 16891 + 945

Verification of antiderivative is not currently implemented for this CAS.

[In] int((A + Bxx~2)*(e*xx) m*(a + b*x"2)*(c + d*x~2)"2,x)

[Out] (e*xx) m*((x~5x(A*a*d™2 + Bxb*c™2 + 2xAxbkxc*d + 2xBkxaxc*d)*(300*m + 130*m~2
+ 20*m~3 + m~4 + 189))/(1689*m + 950*m~2 + 230*m~3 + 25*m~4 + m~5 + 945) +
(c*x~3%(2%xA*a*d + Axbxc + Bkaxc)*(458«m + 164*m™2 + 22*m~3 + m~4 + 315))/(1
689*m + 950*m~2 + 230*m~3 + 25%m~4 + m~5 + 945) + (d*x"7*(A*b*d + Bkaxd + 2
*Bxbxc) * (222*xm + 104*m~2 + 18*m~3 + m~4 + 135))/(1689*m + 950*m~2 + 230*m~3

+ 25¥xm~4 + m~5 + 945) + (A*xaxc™2xx*(744*m + 206*m~2 + 24*m~3 + m~4 + 945))
/(1689*m + 950*m~2 + 230*m~3 + 25%m~4 + m~5 + 945) + (B*b*d"2*x"9%(176*m +
86*m~2 + 16*m~3 + m~4 + 105))/(1689*m + 950*m~2 + 230*m~3 + 25*xm~4 + m~5 +

945))
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3.11 [(ex)™ (A + Bz?) (c+ dz?)? da
Optimal. Leaf size=91

Ac*(ex)™  ¢(Bc+ 2Ad)(ex)*™  d(2Bc+ Ad)(ex)>™  Bd?*(ex)™™
e(1+m) e3(3+m) e*(5+m) e’(74+m)

[Out] Axc™2x(exx)~(1+m)/e/(1+m)+c* (2xA*xd+B*xc)* (exx) ~(3+m) /e~3/ (3+m) +d* (Axd+2*B*c)
* (e*xx) " (5+m) /e~5/ (5+m) +Bxd~2* (e*xx) ~ (7+m) /e~ 7/ (7+m)

Rubi [A]
time = 0.04, antiderivative size = 91, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.045,

steps used = 2, number of rules used = 1, integrand size = 22
Rules used = {459}

d(ex)™"*(Ad + 2Bc) N c(ex)™3(2Ad + Bc)  Ac*(ex)™™  Bd*(ex)™"
e5(m + 5) e3(m +3) e(m+1) e"(m+7)

Antiderivative was successfully verified.
[In] Int[(e*xx)"m*(A + B*xx"2)*(c + d*x~2)"2,x]

[Out] (Axc™2%(exx)~(1 + m))/(ex(1 + m)) + (c*x(Bxc + 2xAxd)*(exx)~(3 + m))/(e”3%(3
+ m)) + (dx(2xBxc + A*d)*(e*x)~(5 + m))/(e”5%x(5 + m)) + (B*d"2*(exx)~(7 +
m))/(e”7*(7 + m))

Rule 459

Int[((e_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_.)*((c_) + (d_)*(x_)"(n
_))~(q_.), x_Symbol] :> Int[ExpandIntegrand[(e*x) m*(a + b*x"n) p*x(c + d*x~
n)~q, x], x] /; FreeQ[{a, b, ¢, d, e, m, n}, x] && NeQ[b*c - axd, 0] && IGt
Qlp, 0] & IGtQlq, O]

Rubi steps

c(Bc+ 2Ad)(ex)*t™ N d(2Bc + Ad)(ex)*™ N Bd?

/(ex)m (A+ Bz?) (c+ dx2)2 dx = / (Ac2(ex)m +

e? et
_ Al (ex)™™™ | c(Bc+2Ad)(ex)*™™  d(2Bc+ Ad)(ex)*t™ = Bd*(e
~ e(l+m) e3(3+m) e5(5+m) e’(7

Mathematica [A]
time = 0.07, size = 67, normalized size = 0.74
[ Ac®  c(Bc+2Ad)z? d(2Bc+ Ad)z*  Bd?z®
z(ex) +
1+m 3+m 9+ m T+m
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Antiderivative was successfully verified.

[In] Integrate[(exx) m*x(A + Bxx"2)*(c + d*x"2)"2,x]
[Out] x*(exx) " m*x((A*c~2)/(1 + m) + (cx(Bxc + 2xA*d)*x"2)/(3 + m) + (d*x(2xBxc + Ax
d)*x~4)/(5 + m) + (Bxd~2*xx"6)/(7 + m))

Maple [A]
time = 0.10, size = 90, normalized size = 0.99

method | result
Ac2gemIn(e) Bd2z7emIn(ex) + ¢(2Ad+ Bc)z3em In(ex) + d(Ad+2Bc)zBem n(ex)

norman 1+m 7+m 3+m 5+m
gosper T (B d?2m3z84+9B d?m28+ A d?m3z%+2Bcd m3z4+23m 28 B d2+11A d?m2z4+22Bcd m2z*+15B d228+2Acd m3z2+-31A d2z*m+
risch T (B 2m3284+9B d?m2z8+ A d?m3z4+2Bed m3x*+23m 28 B d2+11A d?m2z%+22Bcd m2z2+15B d226+2Acd m3z2+31A d?z4m+

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*(B*x~2+A)*(d*x~2+c) ~2,x,method=_RETURNVERBOSE)

[Out] A*c™2/(1+m)*x*exp(m*1ln(e*x))+B*xd~2/(7+m)*x"7*exp (m*1n(e*x) )+c* (2xAxd+B*c)/(
3+m) *x~3*exp (m*1n (e*x) ) +d* (A*xd+2*B*c) / (5+m) *x~5*exp (m*1n (e*x) )

Maxima [A]

time = 0.30, size = 121, normalized size = 1.33

Bd2x7e(m log(z)+m) 2 Bcdx5e(m log(z)+m) Ad2x5e(m log(z)+m) BCZISG(m log(z)+m) 2 Acdm3e(m log(z)+m) (a:e)m+1 Ac2e(—l)
m+7 m+5 + m+5 + m+3 m+3 m+1

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c)~2,x, algorithm="maxima")

[Out] B*d~2*x~7*e” (m*¥log(x) + m)/(m + 7) + 2%Bxcxd*x~5*e” (m*log(x) + m)/(m + 5) +
Axd~2*x"5*e” (m*log(x) + m)/(m + 5) + B*c™2*x"3%e” (m*log(x) + m)/(m + 3) +
2xAxcxd*x~3*%e” (m*log(x) + m)/(m + 3) + (x*e)~(m + 1)*Axc™2*e”(-1)/(m + 1)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 218 vs.

2(91) = 182.
time = 8.37, size = 218, normalized size = 2.40

((Bd*m?® + 9 Bd*m? + 23 Bd*m + 15 B&®)a" + ((2 Bed + A®)m® + 42 Bed + 21 Ad® + 11 (2 Bed + Ad*)m? + 31 (2 Bed + Ad®)m)a® + (B + 2 Acd)m® + 35 B + 70 Acd + 13 (Be + 2 Acd)m? + 47 (B + 2 Acd)m)a® + (Am® + 15 Am? + 1 Am + 105 Ac*)z) (we)™
mt +16m? + 86 m? + 176 m + 105

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c)~2,x, algorithm="fricas")

[Out] ((B*d~2*m~3 + 9*Bxd~2*m~2 + 23*%B*d~2*m + 15%B*d~2)*x~7 + ((2*%Bxc*d + A*d"2)
*m~3 + 42%Bxckd + 21%A*d~2 + 11x(2%Bkcxd + A*d~2)*m~2 + 31x(2%Bxc*d + A*d~2
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)*m) *x~5 + ((B*c™2 + 2%A*xcxd)*m~3 + 35%Bxc™2 + 7O0*Axcxd + 13%(B*c™2 + 2%Axc
*d)*m~2 + 47*(Bxc~2 + 2xAxckd)*m)*x"3 + (A*c™2*%m”3 + 15%A*c™2*m~2 + T1xAxc™
2%m + 105%A*c”2)*x)*(x*e) " m/(m~4 + 16*m~3 + 86*m~2 + 176*m + 105)

Sympy [B] Leaf count of result is larger than twice the leaf count of optimal. 1096 vs.

2(82) = 164.
time = 0.44, size = 1096, normalized size = 12.04

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m* (Bkxx**2+A)* (d*x**2+C)**2,X)

[Out] Piecewise(((-Axc**2/(6*x**6) — A*xcxd/(2*x**4) — Axd**2/(2*xx**2) — B*cx*x2/(4
xx**4) — Bxcxd/x*x2 + Bkd**2*log(x))/e*x7, Eq(m, -7)), ((-Axcx*2/(4*x**4) -
Axcxd/x*x2 + A*d**2*log(x) - Bxc**2/(2xx**2) + 2kBxcxd*log(x) + Bkdx*2kxkx*
2/2) /ex*5, Eq(m, -5)), ((-A*c**2/(2*x**2) + 2xAxc*xd*log(x) + A*d**x2xxx*2/2
+ Bkc**2%log(x) + Bkckd*x**2 + Bxd*x2xx*x4/4)/ex*3, Eq(m, -3)), ((Axc*x2xlo
g(x) + Axckxd*x**2 + Axdx*2kxx*4/4 + Bkck*x2%x*x2/2 + Bkckd*x**4/2 + Bkd**2*x
*%6/6) /e, Eq(m, -1)), (Axc**2xm**3xx*(exx)**m/(m**4 + 16*m**3 + 86*m**2 + 1
76*m + 105) + 15xAxck*2«m**x2xx* (e*xx)**m/ (m**4 + 16*m*x*x3 + 86*m**2 + 176*m +
105) + T1xAxc**2+m*x* (e*xx)**km/(m*x*x4 + 16+m**3 + 86*m**2 + 176*m + 105) + 1
05xAxc*x*x2%xx* (e*xx) **m/ (m**4 + 16*m**3 + 86*m**2 + 176%m + 105) + 2kA*xcxdkm**
3xx*xx3* (e*xx) **m/ (m*x*4 + 16*m*x*3 + 86*m**2 + 176%m + 105) + 26*Axckxdrmk*2*x*
*3% (exx) **m/ (m*x*4 + 16*m**3 + 86*m**2 + 176%m + 105) + 94xAxcxdrm*x**3* (e*xx
Yxkm/ (m**4 + 16*m**3 + 86*m**2 + 176*%m + 105) + 7OkxA*xckdxx*x*x3* (e*x)**xm/ (m**
4 + 16*m*x*3 + 86*m*x*2 + 176%m + 105) + Axd*x*x2km**3*x**x5* (e*xx)**m/ (m*x*4 + 16
*mk*3 + 86*m**2 + 176%m + 105) + 11%xAxd**x2xm**2xx**5% (e*xx)**m/ (m**4 + 16%*mx
*3 + 86*m**2 + 176*m + 105) + 31*kA*xd**x2km*x**5% (exx)**m/(m**4 + 16*m**3 + 8
6*m*x*x2 + 176%m + 105) + 21*xAxd**x2*x**5x (exx)**m/ (m**4 + 16*m**3 + 86*m**2 +
176*%m + 105) + B¥ck*2xmkk3*x**3* (exx)**m/ (m*x*x4 + 16*m**x3 + 86*m**2 + 176*m
+ 105) + 13*Bkckx*24m**2*x**3* (e*x) **km/ (m*x*4 + 16*m**3 + 86*m**2 + 176*m +
105) + 4T7*B¥ck*2km*x**3* (e*xx)**m/ (m*x*4 + 16*m**3 + 86 m**2 + 176%m + 105) +
35kBkckk2xxkx 3% (exx) **m/ (m**4 + 16*m**3 + 86*xm**x2 + 176*%m + 105) + 2%Bkc*d
*m*k3*kx*kk5k (e*xx) **m/ (m**x4 + 16*m**x3 + 86*m**x2 + 176%m + 105) + 22%Bkckd*m**
2%x*xx5x (e*xx) **m/ (m*x*4 + 16¥m*x*3 + 86*m**2 + 176%m + 105) + 62*Bxckxdrmkx**5%
(exx)**m/ (m**4 + 16*m**3 + 86*m**2 + 176+m + 105) + 42*Bkckxdxx**x5*x (exx)**m/
(m**4 + 16*m**3 + 86*m**2 + 176%m + 105) + Bkdx*2xm¥*3*x**7* (exx) *x*m/ (m**4
+ 16*m**x3 + 86*m**2 + 176*m + 105) + O*Bkd**2km**2xx**7* (exx)**m/ (m**x4 + 16
*m*x*x3 + 86*m*x*2 + 176%m + 105) + 23*Bkxd*x*2*m*x**7* (e*xx)**m/ (m*x*4 + 16*m**3
+ 86*m*x*2 + 176%m + 105) + 15xBxd*x*2*x**x7* (e*xx)**m/(m*x*4 + 16*m**3 + 86*m**
2 + 176*m + 105), True))

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 380 vs. 2(91) =
182.
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time = 1.32, size = 380, normalized size = 4.18

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c)~2,x, algorithm="giac")

[Out] (B*d"2*m~3*x~7*x"m*e™m + 9*Bkxd~2+m~2*x”7*x"m*e"m + 2*Bkc*d*m~3*x”"5*x m*e~m
+ A*d"2*m”3*x"5*%x"mke m + 23*%B*d"2*m*x”7*x " mkxe"m + 22*%Bkckd*m~2*x”5*x m*e"m
+ 11*%A*d"2*xm~2*%x"5*x " m*e"m + 15*%B*d"2*x”~7*x"m*e"m + B*c 2*m~3*x”3*x m*e"m
+ 2xAxckd*m”3*x"3*x"m*e " m + 62*%Bkxcxd* m*x"5*x " mke m + 31kA*d"2xm*x”5*x"m*xe"m
+ 13%B*c™2*m™2*%x"3kx " m*xe m + 26*kAxckd*m”2*%xX"3*x"m*e"m + 42xBkxckxd*x~5kx " m*e
“m + 21%A*d72*%x"5*x " m*e"m + A*cT2*m”3*x*x " m*xe"m + 47*BkcT2*m*xx”"3*x"m*e"m +
94k A*ckxd*m*xx~3*x " m¥e"m + 15kA*cT2*%m”2*x*x"m*¥e"m + 35%Bkc”2*x"3*%x"m*e"m + 70
*Axckxd*x"3*x"m*xe"m + T1kxAxc”2*m*x*x"m*xe"m + 105%A*xc”2*x*x"m*e"m)/(m~4 + 16x%
m~3 + 86*m~2 + 176*m + 105)

Mupad [B]
time = 1.05, size = 179, normalized size = 1.97

(ea)™ Bd?2" (m® 4+ 9m? + 23m + 15) . Az (m®+15m? 4+ 71m+105)  cz®(2Ad+ Be) (m3+13m2+47m+35)+dz5(Ad+ZBc) (m® 4+ 11m? + 31m + 21)
ez m +16m? 4+ 86m? + 176 m + 105 = m?* + 16 m3 + 86 m? + 176 m + 105 m* + 16 m? + 86 m? + 176 m + 105 m4 + 16 m3 + 86 m? + 176 m + 105

Verification of antiderivative is not currently implemented for this CAS.

[In] int((A + Bxx"2)*(e*x) m*x(c + d*x~2)"2,x)

[Out] (e*xx) "m*((B*xd~2*x"7*(23*m + 9*m™2 + m~3 + 15))/(176*m + 86*m~2 + 16*%m~3 + m
~4 + 105) + (Axc™2*xx(71*m + 15%m~2 + m~3 + 105))/(176*m + 86*m~2 + 16*m~3

+ m™4 + 105) + (c*x"3%(2%A*d + Bxc)*(47*m + 13*m~2 + m~3 + 35))/(176*m + 86

*m~2 + 16+%m~3 + m~4 + 105) + (d*x"5%(A*d + 2%Bxc)*(31*m + 11%m~2 + m~3 + 21
))/(176*m + 86*%m~2 + 16*m~3 + m~4 + 105))
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[ (ex)™(A+Ba?) (c+da?)’ dx

3.12 a+bz?

Optimal. Leaf size=178

(a®Bd?* — abd(2Bc + Ad) + b%*c(Bc + 2Ad)) (ex)1+m+d(2bBc + Abd — aBd)(ex)*™ +Bd2(ex)5+m (Ab -
bde(1+m) b2e3(3+m) be5(5 + m)

[Out] (a~2%B*d~2-axb*d* (Axd+2*Bxc)+b~2xc* (2%A*d+B*c) ) * (e*x) ™ (1+m) /b~3/e/ (1+m) +d* (
Axbxd-Bkaxd+2*B*b*c) * (exx) ~(3+m) /b~2/e73/ (3+m) +B*d~2* (exx) ~ (5+m) /b/e”~5/ (5+m

)+ (Axb-B*a) * (—axd+b*c) "2* (e*xx) ~ (1+m) *xhypergeom([1, 1/2+1/2*m], [3/2+1/2+m],-
bxx~2/a)/a/b"~3/e/(1+m)

Rubi [A]
time = 0.11, antiderivative size = 178, normalized size of antiderivative = 1.00, number of

number of rules _ 0.065,
integrand size

steps used = 3, number of rules used = 2, integrand size = 31,
Rules used = {584, 371}

m- m- . m . 12 q
(e2)™! (aBd — abd(Ad + 2Bc) + Ve(2Ad + Bo) (ex)™ (Ab — aB)(be — ad)? s F (1, s mi3; )  dlez)"™(~aBd+ Abd + 20Bc) | Be(ea)"*?
ble(m + 1) ab’e(m + 1) b%e3(m +3) be®(m + 5)

Antiderivative was successfully verified.
[In] Int[((e*x)"m*(A + B*x"2)*(c + d*x~2)"2)/(a + b*x"2),x]

[Out] ((a"2*xB*d~2 - a*xb*d*(2*%B*c + A*xd) + b~ 2xcx(Bxc + 2*A*d))*(e*x)"(1 + m))/ (b~
3xex(1 + m)) + (d*(2xb*Bxc + Axbxd - a*Bxd)*(e*xx)~(3 + m))/(b"2xe~3*(3 + m)

) + (B¥d"2x(exx)”"(5 + m))/(b*e”5%(5 + m)) + ((Axb - a*B)*(bxc - a*d) "2x(e*xx

)~ (1 + m)*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((b*x"2)/a)])/(axb~3%

ex(1 + m))

Rule 371

Int[((c_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol]l :> Simp[a~p
*((c*x)"(m + 1)/(cx(m + 1)))*Hypergeometric2Fi[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & !'IGtQ[p, 0] && (ILt
Qlp, 0] |l GtQla, 01)

Rule 584

Int[((g_)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_.)*((c_) + (d_.)*(x_)"(n
D)7 (q_)*((e) + (£_)*x(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrandl[
(g*x) "m*(a + bxx"n) px(c + d*x"n)"gq*(e + f*x"n)°r, x], x] /; FreeQ[{a, b, ¢
,d, e, f, g, m, n}, x] & IGtQlp, -2] && IGtQlq, 0] && IGtQ[r, O]

Rubi steps
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A+ Bz?) (¢ + da?)” dp — / ((a2Bd2 — abd(2Bc + Ad) + b?c(Bc + 2Ad)) (ex)™ N d(2bBc + Ab

/ (ex)™ (
a + bx? b

_ (a®Bd? — abd(2Bc + Ad) + b*c(Bc + 2Ad)) (ex) ™ N d(2bBc + Abd -

B b3e(1 4+ m) b%e3(3

(a®?Bd? — abd(2Bc + Ad) + b*c(Bc + 2Ad)) (ex)t™ N d(2bBc + Abd -
b%2e3(3

- Be(l+m)

Mathematica [A]
time = 0.26, size = 146, normalized size = 0.82

2 B42 2 2
m [ a®Bd?—abd(2Bc+Ad)+b*c(Bc+2Ad) bd(2bBc+Abd—aBd)x b2Bd2z*
x(ex) ( 1+m + 3+m + 5+m + a(l4+m)

b3

(Ab—aB)(be—ad)? 2 Fy (1,15 3%m,_ta® ) )

Antiderivative was successfully verified.

[In] Integrate[((exx) m*x(A + B*x"2)*(c + d*x72)"2)/(a + b*x72),x]

[Out] (x*(e*x) m*x((a"2x%B*d~2 - axbxd*(2*Bxc + Axd) + b 2xc*x(Bxc + 2xA*d))/(1 + m)
+ (b*d*(2*b*B*c + Axb*d - a*Bxd)*x"2)/(3 + m) + (b"2*%Bxd"2*x"4)/(5 + m) +

((Axb - a*B)*(bxc - axd) 2xHypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((b*
x~2)/a)])/(a*(1 + m))))/b~3

Maple [F]
time = 0.04, size = 0, normalized size = 0.00

/ (ex)™ (Bz? + A) (dz? + ¢)’
dx
bx?2+a

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m* (Bxx~2+A) *x(d*x~2+c) "2/ (b*xx~2+a) ,x)
[Out] int((e*x) “m* (Bxx~2+A)*(d*x~2+c) 2/ (b*x"2+a) ,x)

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c) "2/ (b*x"2+a) ,x, algorithm="maxima")
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[Out] integrate((B*x~2 + A)*(d*x"2 + c) 2*(x*e) "m/(b*x"2 + a), x)
Fricas [F]

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c) "2/ (b*x"2+a) ,x, algorithm="fricas")

[Out] integral ((B*d~2*x~6 + (2xB*c*d + A*xd"2)*x"4 + A*c”2 + (Bxc™2 + 2kxAxcx*d)*x"2
)k (x*xe) "m/(b*x~2 + a), x)

Sympy [C] Result contains complex when optimal does not.
time = 6.79, size = 666, normalized size = 3.74

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)** m* (Bxx**2+A)* (dxx**2+c) **2/ (bxx**2+a) ,x)

[Out] Axckx*2*ex*mkmkx*x**m*lerchphi (b*x**2*exp_polar(I*pi)/a, 1, m/2 + 1/2)*gamma
(m/2 + 1/2)/(4*a*gamma(m/2 + 3/2)) + Axck*2¥exxm*x*x**m*lerchphi (b*x**2*exp
_polar(Ixpi)/a, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(4*a*gamma(m/2 + 3/2)) + Axc
*xdxex*xmxm*x**x3*x**xm*lerchphi (bxx**2*exp_polar(I*pi)/a, 1, m/2 + 3/2)*gamma (
m/2 + 3/2)/(2%a*gamma(m/2 + 5/2)) + 3kAxckdxex*m*x**3xx**m*xlerchphi (bkx**2x
exp_polar(I*pi)/a, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(2*a*gamma(m/2 + 5/2)) +
Axdx*2*ex*xm*m*x**5*x**m*klerchphi (b*xx**2*exp_polar(I*pi)/a, 1, m/2 + 5/2)*ga
mma (m/2 + 5/2)/(4*axgamma(m/2 + 7/2)) + BxAxd**2xex*mxx**5xx**m*lerchphi (b*
xx*2xexp_polar(I*pi)/a, 1, m/2 + 5/2)*gamma(m/2 + 5/2)/(4*a*gamma(m/2 + 7/2
)) + B¥ck*2¥exxm¥m¥x**3*x*k*m*lerchphi (bxx**2*exp_polar(I*pi)/a, 1, m/2 + 3/
2)*gamma (m/2 + 3/2)/(4*axgamma(m/2 + 5/2)) + 3*Bxck*2kexxm*x**3*x**m*lerchp
hi (b*x**2xexp_polar(I*pi)/a, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(4*axgamma (m/2
+ 5/2)) + Bxcxd¥e*xm*m*x**5*x**m*lerchphi (b*x**2*exp_polar(I*pi)/a, 1, m/2
+ 5/2)xgamma(m/2 + 5/2)/(2*axgamma(m/2 + 7/2)) + 5xBxc*d*ex*m*x**5*x**m*ler
chphi (b*x**2*exp_polar(I*pi)/a, 1, m/2 + 5/2)*gamma(m/2 + 5/2)/(2*a*xgamma (m
/2 + T7/2)) + Bkd**2*ex*m*m*x**7*x**m*klerchphi (b*xx**2xexp_polar(I*pi)/a, 1,
m/2 + 7/2)*gamma(m/2 + 7/2)/(4*a*xgamma(m/2 + 9/2)) + T*Bxdx*2ke*kmkx*T*x**
m*lerchphi (b*x**2*exp_polar(I*pi)/a, 1, m/2 + 7/2)*gamma(m/2 + 7/2)/(4*a*ga
mma (m/2 + 9/2))

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

could not integrate

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

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

dz

/(Bx2+A) (ex)™ (dz? + )’
bz?2+a

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x~2)*(e*x) m*(c + d*x~2)"2)/(a + b*x~2),x)
[Out] int(((A + B*x~2)*(e*x) "m*x(c + d*x~2)~2)/(a + b*x~2), x)
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m 2
3.13 f (ex) (zﬁl(l—flig)(zc—kdﬁ) i

Optimal. Leaf size=247

_ d(Ab(2bc(1 +m) — ad(3 +m)) — aB(2bc(3 +m) — ad(5 +m)))(ex)'*™  d*(Ab(3 +m) — aB(5 +m))(
2ab%e(1 + m) 2ab2%€3(3 +m)

[Out] -1/2%d* (Axb* (2%b*c* (1+m)-a*d* (3+m) ) —a*B* (2xbxc* (3+m) —a*d* (5+m) ) ) * (e*x) ~ (1+m
)/a/b~3/e/(1+m)-1/2%d" 2% (Axb* (3+m) —a*xB* (5+m) ) * (e*x) ~(3+m) /a/b"2/e~3/(3+m) +1

/2% (Axb-B*a) * (exx) ~ (1+m) * (d*x~2+c) "2/a/b/e/ (b*x~2+a)+1/2* (—a*d+b*c) * (a*B* (b

*xc* (1+m) —a*d* (5+m) ) +A*xb* (a*d* (3+m) +b* (-c*m+c) ) ) * (e*x) ~ (1+m) xhypergeom([1, 1
/2+1/2*m], [3/2+1/2*m] ,-b*x"2/a)/a"~2/b"3/e/(1+m)

Rubi [A]

time = 0.29, antiderivative size = 247, normalized size of antiderivative = 1.00, number of

number of rules _ ( og7
integrand size ’

steps used = 4, number of rules used = 3, integrand size = 31,
Rules used = {591, 584, 371}

(ea)™!(bo — ad) o (1, 22 2% —122) (Ab(ad(m + 3) + e = em)) + aB(be(m +1) — ad(m+5))) o)™ (Ab(2be(rm + 1) — ad(m + ) — aB(2be(m +3) — ad(m + 5))) _ d(ex)™(Ab(m +3) — aB(m +5)) _ (et da?)’ (ea)™ (Ab— aB)
2a?be(m + 1) - 2abPe(m + 1) - 2ab?e3(m + 3) * 2abe (a + ba?)

Antiderivative was successfully verified.
[In] Int[((e*x) m*x(A + B*x~2)*(c + d*x~2)"2)/(a + b*x"2)"2,x]

[Out] -1/2*%(d* (A*xbx(2*b*c*(1 + m) - a*d*(3 + m)) - a*xBx(2*b*c*(3 + m) - a*d*(5 +
m)))*(exx)~(1 + m))/(a*b”3%ex(1 + m)) - (d"2x(A*b*(3 + m) - a*B*(5 + m))*(e
*x)~(3 + m))/(2*xa*xb"2%e"3*%(3 + m)) + ((Axb - a*B)*(exx)”~(1 + m)*(c + d*x"2)
~2)/(2*%a*b*xex(a + b*x"2)) + ((b*c - axd)*(a*B*x(bxcx(1 + m) - axd*(5 + m)) +
Axbx(a*xd*(3 + m) + bx(c - c*m)))*(exx)"(1 + m)*Hypergeometric2F1[1, (1 + m

)/2, (3 + m)/2, -((b*x~2)/a)])/(2*a~2*b"3*e*x(1 + m))

Rule 371

Int[((c_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a”p
*((c*x)"(m + 1)/(c*(m + 1)))*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQl[{a, b, c, m, n, p}, x] && 'IGtQ[p, 0] && (ILt
Qlp, 0] |l GtQl[a, 0])

Rule 584

Int [((g_.)*(x_))"(m_.)*((a_) + (b_.)*x(x_)"(n_)) (p_.)*((c_) + (d_.)*(x_)"(n
M7 (q_)*((e) + (£_)*x(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrandl[
(g*x) "m*(a + b*x"n) "px(c + d*x"n)"q*(e + f*x"n)"r, x], x] /; FreeQ[{a, b, ¢
» d, e, £, g, m, n}, x] & IGtQ[p, -2] && IGtQ[q, O] & IGtQ[r, 0]
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Rule 591

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*x(x_)"(n_))~(p_)*((c_) + (d_.)*(x_)"(n_
))7(q_)*((e ) + (£_.)*(x_)"(n_)), x_Symbol] :> Simp[(-(b*e - axf))*(g*x)~(
m + 1)*(a + b*x"n) " (p + 1)*((c + d*x"n)~q/(axb*gxn*(p + 1))), x] + Dist[1/(
axbxnx(p + 1)), Int[(g*x)"m*x(a + b*x™n) " (p + 1)*(c + d*x"n)~(q - 1)*Simp[c*
(bxexn*(p + 1) + (bxe — a*f)*(m + 1)) + dx(bxexn*x(p + 1) + (bxe - a*f)*(m +
nxq + 1))*x"n, x], x1, x] /; FreeQ[{a, b, ¢, 4, e, f, g, m}, x] & IGtQl[n,
0] && LtQ[p, -1] && GtQ[q, 0] && !(EqQlq, 1] && SimplerQ[b*c - a*d, bke -
axf])

Rubi steps

/ (ea)" (A+ B?) (c+ds?)’ | (Ab—aB)(ex)"t™ (c+da?)’ _ [ HEEIEARITe Bt

(a+ bac2)2 2abe (a + bx?) 2ab
f (d(Ab(2bc(1+m)—ad(3+m))—aB(2bc(3+m)—ad
b2

(Ab — aB)(ex)™ (c + dz?)”

2abe (a + bz?)
_ d(Ab(2bc(1 +m) — ad(3 +m)) — aB(2bc(3 + m) — ad(5 + m)))(ex)’
B 2ab%e(1 + m)
__ d(Ab(2bc(1 +m) — ad(3 +m)) — aB(2bc(3 + m) — ad(5 + m)))(ex)’
B 2ab3e(1 + m)
Mathematica [A]
time = 0.75, size = 163, normalized size = 0.66
#(ez)™ <a2d(—2aBd(3 +m) + b(2Bc(3 + m) + Ad(3 + m) + Bd(1 + m)z?)) + a(bc — ad) (bBc + 2Abd — 3aBd)(3 + m) o Fy (1, Lm, s4m, —L) + (Ab — aB)(be — ad)?(3 + m) o Fy (z, 4m, sem, -L))

(1 + m)(3 + m)
Antiderivative was successfully verified.

[In] Integrate[((exx) m*x(A + B*xx"2)*(c + d*x"2)"2)/(a + b*x"2)"2,x]

[Out] (x*(e*xx) “m*(a~2%d*(-2*a*B*d*(3 + m) + b*(2*#B*xcx(3 + m) + A*d*(3 + m) + B*dx
(1 + m)*x72)) + ax(b*c - a*xd)*(b*Bxc + 2*%Axbxd - 3*a*Bxd)*(3 + m)*Hypergeom
etric2F1[1, (1 + m)/2, (3 + m)/2, -((b*x~2)/a)] + (Axb - a*B)*(b*c - a*xd)~2

*(3 + m)*Hypergeometric2F1[2, (1 + m)/2, (3 + m)/2, -((b*x~2)/a)]))/(a~2*b"

3¥(1 + m)*(3 + m))

Maple [F]
time = 0.04, size = 0, normalized size = 0.00

dz

/ (ex)™ (Bz® + A) (dz? + ¢)’
(b2? + a)®
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Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m* (B*x~2+A)*(d*x"2+c) "2/ (b*x~2+a)~2,x)
[Out] int((e*x) “m* (B*x~2+A)*(d*x"2+c) "2/ (b*x~2+a) ~2,x)

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c) "2/ (b*x"2+a)~2,x, algorithm="maxima")

[Out] integrate((B*x~2 + A)*(d*x~2 + c) 2*(x*e) m/(b*x"2 + a)~2, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c) 2/ (b*x"2+a)~2,x, algorithm="fricas")
[Out] integral((B*d~2*x~6 + (2%B*c*d + A*d"2)*x~4 + A*c™2 + (Bxc™2 + 2%Axcx*d)*x"2

Yx(xxe)"m/ (b"2%x"4 + 2*axb*x"2 + a~2), x)

Sympy [F]

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

/ (ex)™ (A + Ba?) (c + dz?)’ i
(a + bx?)?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**xmx (Bxx**2+A)* (d*x**2+c) **2/ (bkx**2+a) **2,X)

[Out] Integral((e*x)**m*x(A + B*x**2)*(c + d*x**2)*x2/(a + b*x**2)**2, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c) "2/ (b*x"2+a)~2,x, algorithm="giac")
[Out] integrate((Bxx~2 + A)*(d*x"2 + c) 2*(x*e) "m/(b*x"2 + a)~2, x)



106

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

/ (Bz2+ A) (ex)™ (dz* + ¢)’ b

(bz2 + a)?
Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x~2)*(e*x) m*(c + d*x~2)"2)/(a + b*x"2)"2,x)
[Out] int(((A + B*x"2)*(e*x) "m*x(c + d*x72)"2)/(a + b*x"2)"2, x)
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[ (ex)™(A+Ba?) (c+da?)’ dx

3.14 (a—l—bx2)3

Optimal. Leaf size=292

d(be(14+m) — ad(3 + m))(Ab(1 + m) — aB(5 + m))(ex)1+m+ (Ab— aB)(ex)™™™ (c + dz?)®  (bc — ad)(e:
8a2b3e(1 + m) 4abe (a + bCIJ2)2

[Out] 1/8*d* (b*xc*(1+m)-a*xd* (3+m))* (Axb* (1+m)-a*B*(5+m))*(exx)~(1+m)/a~2/b"3/e/(1+
m)+1/4* (Axb-B*a) * (e*xx) ~ (1+m) * (d*x~2+c) ~2/a/b/e/ (b*x~2+a) ~2+1/8* (—a*xd+b*c) * (

e*x) " (1+m) * (c* (Axb* (3—-m) +a*B* (1+m) ) —d* (Axb* (1+m) —a*xB* (5+m) ) ¥x~2) /a"2/b"2/e/
(bxx~2+a)-1/8* (a*xd* (b*xc* (1+m) —a*d* (3+m) ) * (A*b* (1+m) —a*B* (5+m) ) ~b*c* (Axb* (3—

m) +a*Bx* (1+m) ) * (a*xd* (1+m) +b* (-c*m+c) ) ) * (e*x) ~ (1+m) *hypergeom([1, 1/2+1/2*m],
[3/2+1/2*m] ,-b*x~2/a) /a~3/b"3/e/(1+m)

Rubi [A]
time = 0.27, antiderivative size = 292, normalized size of antiderivative = 1.00, number of

number of rules _ 0.097,
integrand size

steps used = 4, number of rules used = 3, integrand size = 31,
Rules used = {591, 470, 371}

(ex)m*! zﬂ(‘v%\ 8, ) (qd(Ab{m +1) = aB(m + 5))(be(m + 1) — ad(m +3)) — be(aB(m + 1) + Ab(3 — m))(ad(m + 1) +b(c — cm))) d(ex)™ " (Ab(m + 1) = aB(m + 5))(be(m + 1) — ad(m +3)) _ (ex)™*! (b — ad) (c(aB(m + 1) + Ab(3 — m)) — dz*(Ab(m + 1) = aB(m +5))) _ (c+ dz?)’ (ex)™" (Ab - aB)
SaWem 1 1) * Sa%be(m + 1) * St (a + br?) + dabe (a+ ba?)”

Antiderivative was successfully verified.
[In] Int[((e*x)"m*x(A + B*x"2)*(c + d*x72)72)/(a + b*x"2)73,x]

[Out] (d*(b*c*x(1 + m) - a*d*(3 + m))*(A*b*x(1 + m) - a*Bx(5 + m))*(exx)"(1 + m))/(
8*%a~2xb"3*e*(1 + m)) + ((A*b - a*B)*(e*xx)~ (1 + m)*(c + d*x"2)72)/(4d*xaxb*e*(

a + bxx"2)"2) + ((bxc - a*d)*(e*xx)”~ (1 + m)*(c*x(A*b*x(3 - m) + axBx(1 + m)) -
d*x(Axb*(1 + m) - a*B*(5 + m))*x72))/(8*a~2*b"2%e*x(a + b*x~2)) - ((axd*(b*c

*(1 + m) - axd*(3 + m))*(Axbx(1 + m) - a*B*(5 + m)) - b*c*(A*xbx(3 - m) + ax

Bx(1 + m))*(axd*(1 + m) + b*(c - c*m)))*(exx)~(1 + m)*Hypergeometric2F1[1,

1 +m/2, (3+m/2, -((b*xx~2)/a)])/(8*a"3*%b~3*ex(1 + m))

Rule 371

Int [((c_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))~(p_), x_Symbol] :> Simp[a”p
*((c*x)"(m + 1)/(c*(m + 1)))*Hypergeometric2Fi[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & 'IGtQ[p, 0] && (ILt
Qlp, 01 Il GtQla, 01)

Rule 470

Int[((e_.)*(x_))~(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_.)*((c_) + (d_.)*(x_)"(n
_)), x_Symbol] :> Simp[d*(exx)"(m + 1)*((a + b*x™n)~(p + 1)/(b*ex(m + nx(p
+ 1) + 1))), x] - Dist[(a*xd*(m + 1) - bxcx(m + n*(p + 1) + 1))/(bx(m + n*x(p
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+ 1) + 1)), Int[(exx)"m*(a + b*x"n)"p, x], x] /; FreeQ[{a, b, ¢, d, e, m,
n, p}, x] && NeQ[b*c - a*d, 0] &% NeQ[m + nx(p + 1) + 1, 0]

Rule 591

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*x(x_)"(n_))~(p_)*((c_) + (d_.)*(x_)"(n_
))7(q_)*((e) + (£_.)*(x_)"(n_)), x_Symbol] :> Simp[(-(b*e - axf))*(g*x)~(
m + 1)*(a + b*x"n) " (p + 1)*((c + d*x"n)~q/(a*b*gxn*(p + 1))), x] + Dist[1/(
axbxnx(p + 1)), Int[(g*x)"m*x(a + b*x™n) " (p + 1)*x(c + d*x"n)~(q - 1)*Simp[c*
(bxexn*(p + 1) + (bxe — a*f)*(m + 1)) + dx(bxexn*x(p + 1) + (bxe - a*f)*(m +
nxq + 1))*x"n, x], x], x] /; FreeQ[{a, b, c, d, e, f, g, m}, x] && IGtQ[n,
0] && LtQlp, -1] && GtQlq, 0] && !'(EqQlq, 1] && SimplerQ[b*c - a*d, b*e -
axf])

Rubi steps
(ex)™ (c+dz?) (—c(Ab(3—m)+aB(1+m))+d(Ab(
/ (ex)™ (A + Ba?) (c + dz?)’ dp — (Ab — aB)(ex) ™™ (¢ 4 dz?)’ B J etde ) (atba?)?
(a + bx2)® 4abe (a + ba?)? 4ab

_ (Ab-— aB)(ex)*™ (¢ + dz?)” N (bc — ad)(ex)t™ (c(Ab(3 — m) + aB(.

4abe (a + bx?)?

d(bc(1 +m) — ad(3 + m))

aB(5 + m))(ex)*™ N

8a2b2e

(Ab—

(Ab
be(l

8a

(Ab—.

8a2b3e(1

Mathematica [A]
time = 0.96, size = 326, normalized size = 1.12

afea)™ (oBa + a%d(2bBe + Abd = 3aBd) oF (1, 5% 5525 —22) + a(be — ad) (bBe + 24bd — 3aBd) oF (2 M2 52 =12 ) & AP P (3, 525 5 128 ) — B aF (3, 5 1 =12 ) — 2aABodaF (3, 525 52 <120 & 20 BedaF (3, S -2 ) 4 02N (3,14 -2 ) - BR (3, 2 4 - )
A+ m)

Antiderivative was successfully verified.

[In] Integrate[((exx) m*x(A + B*x"2)*(c + d*x~2)"2)/(a + b*x"2)"3,x]

[Out] (x*(exx) m*x(a~3*Bxd~2 + a~2xd*(2xb*B*c + Axbxd - 3*a*Bxd)*Hypergeometric2F1

[1, 1 +m)/2, (B3 +m)/2, -((b*x"2)/a)] + ax(b*c - a*d)*(b*Bkc + 2*Axbxd -
3*axBxd) *Hypergeometric2F1[2, (1 + m)/2, (3 + m)/2, -((b*x"2)/a)] + Axb~3x*c
~2xHypergeometric2F1[3, (1 + m)/2, (3 + m)/2, -((b*x~2)/a)] - axb~2*B*xc~2xH
ypergeometric2F1[3, (1 + m)/2, (3 + m)/2, -((b*x~2)/a)] - 2%a*A*b~2xc*d*Hyp
ergeometric2F1[3, (1 + m)/2, (3 + m)/2, -((b*x"2)/a)] + 2*a~2xb*B*cxdxHyper

(1+m)—
+m)

d(bc(1 +m) — ad(3 + m))(Ab(1 + m) — aB(5 + m))(ex) ™ N
+m)
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geometric2F1[3, (1 + m)/2, (8 + m)/2, -((b*x72)/a)] + a"2*Axb*d”~2xHypergeom
etric2F1[3, (1 + m)/2, (3 + m)/2, -((b*x"2)/a)] - a~3*B*d~2*Hypergeometric2
F1[3, (1 + m)/2, (3 + m)/2, -((b*x72)/a)]))/(a"3*b~3*(1 + m))

Maple [F]
time = 0.05, size = 0, normalized size = 0.00

dz

/ (ex)™ (Bz® + A) (dz? + ¢)’
(b2? + a)®

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(B*x~2+A)*(d*x"2+c) "2/ (b*x"2+a)~3,x)
[Out] int((e*x) “m* (Bxx~2+A)*x(d*x~2+c) "2/ (b*xx"2+a) ~3,x)
Maxima [F]

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c) 2/ (b*x"2+a)~3,x, algorithm="maxima")

[Out] integrate((Bxx~2 + A)*(d*x"2 + c) 2*(x*e) "m/(b*x"2 + a)~3, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c) "2/ (b*x"2+a)~3,x, algorithm="fricas")

[Out] integral ((B*d~2*x"6 + (2%Bxc*xd + A*d~2)*x"4 + A*c™2 + (Bxc™2 + 2xA*c*xd)*x"2
)*(x*e) “m/(b~3*%x"6 + 3*%a*b~2*%x"4 + 3*%a”2*b*x"2 + a~3), x)

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

dz

/ (ez)™ (A + Bz?) (c + dz?)?
(a + bx2)®

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m* (B*x**2+A)* (d*x**2+c)**2/ (bkx**2+a)**3,x)

[Out] Integral((e*x)**xmx(A + B*x*x2)*(c + dxx**2)*x2/(a + b*x**2)**3, x)
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Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m* (B*x~2+A)*(d*x~2+c) "2/ (b*x"2+a)~3,x, algorithm="giac")
[Out] integrate((B*x~2 + A)*(d*x~2 + c)~2*(x*e) m/(b*x"2 + a)~3, x)

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

dz

/ (Bz?+ A) (ex)™ (da? +¢)°
(b2? + a)’®

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x~2)*(e*x) m*(c + d*x~2)"2)/(a + b*x~2)~3,x)
[Out] int(((A + B*x~2)*(e*x) "m*x(c + d*x~2)~2)/(a + b*x~2)"3, x)
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3.15 [(ex)™ (a+ bz?)’ (A + Bz?) (¢ + dz?)’ da

Optimal. Leaf size=379

a®Ac3(ex)™™ a%c?(aBc+ 3A(bc + ad))(ex)**™ 3ac(aBc(bc + ad) + A(b%c? + 3abed + ad?)) (ex)5+™
+ +
e(1+m) e3(3+m) e’(5+m)

[Out] a~3*A*xc™3*(exx)” (1+m)/e/ (1+m)+a~2*c~2*x (a*B*c+3*A*x (a*xd+b*c) ) *(e*xx) ~(3+m)/e”3
/ (3+m) +3*a*c* (axBxck (a*d+bxc) +A* (a~2+%d~2+3*a*b*c*xd+b~2*c"2) ) * (exx) ~ (5+m) /e~

5/ (56+m) +(3*a*xBxc* (a~2*%d~2+3*a*b*c*d+b~2*%c~2) +A* (a~3*d " 3+9*a~2*b*c*d~2+9*ax*b
~2%c”2%d+b~3%c”3) ) * (e*xx) " (7+m) /e~ 7/ (7+m) + (a~3*B*d~3+9*a*xb~2xc*d* (Axd+B*c)+3

*a " 2xb*xd "~ 2% (Axd+3*B*c) +b~3*c” 2% (3*A*d+B*c) ) * (e*x) ~(9+m) /e~9/ (9+m) +3*b*d* (a~
2%Bxd~2+b~2*c* (Axd+B*c) +a*xbxd* (A*d+3*Bxc) ) * (e*x) ~(11+m) /e~ 11/(11+m)+b"2*d"~2

* (Axbxd+3*B*axd+3*B*b*c)* (exx) ~(13+m) /e~13/(13+m) +b~3*B*d~3* (exx) ~ (15+m) /e~
15/(15+m)

Rubi [A]
time = 0.26, antiderivative size = 379, normalized size of antiderivative = 1.00, number of

number of rules _ ( 39
integrand size ’

steps used = 2, number of rules used = 1, integrand size = 31,
Rules used = {584}

Antiderivative was successfully verified.
[In] Int[(e*x) "m*(a + b*x"2)"3*(A + B*x"2)*(c + d*x~2)73,x]

[Out] (a~3%A*c™3*(e*xx)~(1 + m))/(ex(1 + m)) + (a"2xc”2*(a*xB*xc + 3xAx(bxc + a*xd))x*
(exx)~(3 + m))/(e”3%(3 + m)) + (3xaxcx(a*Bkck(bxc + axd) + A*(b~2*c™2 + 3*a
*bxcxd + a~2*%d"2))*(e*x)~(5 + m))/(e”5*x(5 + m)) + ((3*a*B*c*x(b~2*c”2 + 3*ax
bxckd + a~2xd"2) + Ax(b~3*%c”3 + 9*axb”"2*c”2xd + 9*ka~2*bxcxd"2 + a~3*d~3))*(
exx)" (7 + m))/(e”7*x(7 + m)) + ((a"3*B*d~3 + 9*axb~2xc*d*(B*c + A*xd) + 3*a”2
*bxd" 2% (3%B*c + A*d) + b"3*c"2%(Bxc + 3xAxd))*(e*x)~(9 + m))/(e”9%(9 + m))

+ (3%bxd*x(a~2*%B*d~2 + b~ 2%c*(Bxc + A*d) + axbxd*x(3*Bxc + A*xd))*(exx)~ (11 +
m))/(e”11x(11 + m)) + (b~2xd~2%(3%b*B*c + Axb*d + 3*a*B*d)*(e*xx) (13 + m))/
(e713%(13 + m)) + (b~3*Bxd"3*(e*x)~ (15 + m))/(e”15%(15 + m))

Rule 584

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_.)*((c_) + (d_.)*(x_)"(n
D)7 (q . )*((e) + (£_)*x(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrandl[
(g*x) "m*(a + bxx"n) "px(c + d*x"n)"qgq*(e + f*x"n)°r, x], x] /; FreeQ[{a, b, ¢
, d, e, £, g, m, n}, x] && IGtQlp, -2 && IGtQlq, 0] && IGtQ[r, O]

Rubi steps
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/(ex)m (a+ b;];2)3 (A+ B$2) (c+ dz2)3 dp — / (a3Ac3(ew)m + a’c*(aBc + 3A(:2c + ad))(ex) >t N 3ac(

_aPAcd(ex)"™™  a’c*(aBc+ 3A(bc+ ad))(ex)>t™ N 3ac(a.
 e(l14+m) e3(3+m)

Mathematica [A]
time = 1.03, size = 327, normalized size = 0.86

ey (mu , ¢ (aBe + 3A(be + ad))s*  Sac(aBe(be + ad) + AW + abed + ) o (aBe(C + Sabed + 0*F) + AW +9abd + o'bed + a*F)) a® | (aBd + 9alPed(Be + Ad) + 30°ba(8Be + Ad) + BB+ 3Ad))a* (e B + Fe(Be + Ad) + abd(3Be + Ad) " | Fd(3bBe + Abd + 3aBd)a'® wwz“)
e\ T 3+m 5+ - T+m 9+m T+m B+m TBem

Antiderivative was successfully verified.

[In] Integrate[(e*x) m*(a + b*x~2)7"3*(A + Bxx"2)*(c + d*x~2)73,x]

[Out] x*(exx) "m*((a~3*%A*c~3)/(1 + m) + (a~2xc™2x(axBxc + 3*xA*(b*c + a*xd))*x"2)/(3
+ m) + (3*xakxck(axBxcx(b*c + axd) + A*(b"2xc~2 + 3*axbxcxd + a~2*xd~2))*x"4)

/(5 + m) + ((3*xaxBxcx(b~"2*%c~2 + 3*a*bxcxd + a~2+%d"2) + A*(b~3*c”3 + 9*axb~2
xc"2xd + 9xa”~2xbxc*kd~2 + a~3*d"3))*x"6)/(7 + m) + ((a~3*%B*d~3 + 9*axb~2*c*xd

*x(Bxc + A*d) + 3%a~2xb*d~2%(3*Bkc + A*d) + b~3*c”2x(Bxc + 3xA*xd))*x~8)/(9 +

m) + (3*b*d*(a”~2*B*d~2 + b~ 2xcx(Bxc + A*d) + axbxd*(3*Bxc + A*d))*x~10)/(1

1 + m) + (b™2%d"2*(3*b*Bxc + Axbxd + 3*a*Bxd)*x~12)/(13 + m) + (b~3*Bxd~3*x

~14) /(15 + m))

Maple [B] Leaf count of result is larger than twice the leaf count of optimal. 3952 vs.
2(379) = 758.
time = 0.12, size = 3953, normalized size = 10.43

method | result size
gosper | Expression too large to display | 3953

risch Expression too large to display | 3953

Verification of antiderivative is not currently implemented for this CAS.

[In] int((ex*x) “m*(b*x~2+a) " 3*(Bxx~2+A)*(d*x~2+c) ~3,x,method=_RETURNVERBOSE)

[Out] x*(B*b~3*d~3*m~7*x~14+49%B*b~3*d"3*m~6%x~14+A*b~3*d~3*m~7*x~12+3*B*a*b~2*d"
3*m”~7*x"12+3*%B*b"3*ckd"2*m”7*x"12+973*%B*b~3*d"3*m~5*x"14+51%A*b"3*d " 3*m”6*x
~“12+153*B*a*b~2*d"3*m~6*x"12+153*B*b~3*c*d"2*m~6*x~12+10045*B*xb~3*d " 3*m”~4*x
“14+3%A*xa*xb~2xd"3*m”7*x"10+3*A*b"3*c*xd"2*m”7*x~10+1045%A*b"3*d"3*m~5*%x"12+3
*B*a~2%b*d"3*m”7*x"10+9*Bxaxb~2*c*d"2*m”7*x"10+3135*B*xaxb”2*%d " 3*m"5*¢x"12+3%
Bxb~3%c"2xd*m~7*x"10+3135*%B*b~3*%c*d~2*xm~5xx"12+57379*B*b"3*d"3*m~3*x~14+159
*Axaxb"2*%d"3*m”6*x"10+159*Axb~3*c*d"2*m”~6*x"10+11055%A*b~3*d~3*m~4*x"12+159
*Bxa~2xb*d~3*m”~6*x~10+477*B*axb~2*c*d~2*m”~6*x~10+33165*B*a*b~2*d"3*m"4*x"12
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+159%B*b~3*c”~2*xd*m~6*x~10+33165*%B*b~3*c*kd~2*¥m~4*xx~12+177331*B*xb~3*d~3*m~2*x
“14+3%A*a”2xb*d " 3*xm~7*x"8+9*A*kaxb~2*kcxd " 2*m”7*x"8+3375*%A*xaxb”2*d " 3*m”~5*xx~10
+3*%Axb " 3xc”2*%d*km~7*x"8+3375%A*xb~3*c*kd"2*m"5*x"10+64339*%A*b"3*%d"3*m"3*x"12+B
*a"3*%d"3*xm”7*x"8+9*B*a”2*%b*ckd"2*m”7*x"8+3375*xB*xa”2*xb*d~3*m~5*x"10+9*B*a*b”
2xc”2xd*m”7*x"8+10125*%Bxa*b~2*%c*d"2+m~5%x~10+193017*B*axb~2*xd~3*m~3*x~12+Bx*
b~ 3*c”3*m~7*x"8+3375*%B*¥b~3*c”2*d*m~5*x~10+193017*B*b”~3*c*d " 2*xm~3*x~12+26420
T*Bxb~3*d~3*m*x~14+165*A*a~2xb*xd~3*m~6*x"8+495*%A*xa*xb~2*kcxd~2*m~6*x~8+36795%
Axa*xb~2xd"3*m~4*xx~10+165%Axb~3*%c™2*d*m~6*x~8+36795*%A*b"3*cxd"2*xm~4*xx~10+201
609*Axb~3*%d~3*m~2*x~12+55*%B*a”~3*%d " 3*m”~6*x"8+495*B*a”~2*¥b*c*d~2*m~6*x"8+36795
*B*a~2*b*d~3*m~4*x~10+495*B*a*xb~2*c”2xd*m~6*x"8+110385*B*a*xb”~2*kcxd"2*m"4*x"
10+604827*B*a*xb~2+d~3*m~2*x~12+55%B*b~3*c~3*m~6*x~8+36795*%B*b~3*c”2*xd*m~4*x
~10+604827*B*b~3*kc*xd~2*m~2*x~12+135135*%B*b~3*d"3*x " 14+A*a~3*d"3*m~7*x"6+9*A
*a” 2xb*c*kd"2*¥m”7*x"6+3639*A*a”2xb*d " 3*xm~5*x"8+9*kA*axb~2kc 2*d*m”~7*x"6+10917
*Axa*xb~2*kckxd"2*%m~5%x"8+219417* Axa*b~2*xd"3*m~3*xx"10+A*b~3*c”3*m”7*x~6+3639*A
*b”"3xc"2*¢d*m"5*x"8+219417*A*b” 3xc*kd"2*xm~3*x~10+303255*%A*b”"3*d " 3*m*x " 12+3*B*
a~3xckd"2*%m”7*x"6+1213*%B*a”~3*%d"3*m”~5*%x"8+9*B*ka " 2*¥b*c”2*xd*m”7*x"6+10917*B*a”
2%bxc*d”~2*xm~5*x"8+219417*B*a”~2*xb*d~3*m~3*x~10+3*B*a*xb~2*c~3*m”~7*x"6+10917*B
*a*xb~2%c”2xd*m~5*x~8+658251*B*axb~2*cxd~2+m”~3*x~10+909765*B*a*b~2*xd " 3*m*xx"1
2+1213%B*xb~3*c”~3*m~5%x"8+219417*B*xb~3*c”~2*xd*m~3*x~10+909765*B*b~3*c*d " 2*m*x
“12+57xA*a~3*d"3*m~6xx~6+513*%A*a~2xb*cxd"2*xm”~6*%x"6+41169*A*a"2*b*d"3*m~4*x~
8+513*A*axb~2*%c™2xd*m~6*xx"6+123507*A*xa*xb”2xcxd"2*m~4*x"8+700461*A*a*b~2*xd"3
*m”2*xx " 10+57*A*b"3*c”3*m"6*%x"6+41169%Axb"3*kc"2*d*m~4*x"8+700461*xA*xb~3*kcxd "2
*m~2*xx~10+155925%A*xb~3*d~3*x~12+171*B*xa~3*c*xd~2*m~6*x~6+13723*B*xa~3*d~3*m~4
*x"8+513*%B*a”~2*b*xc”2xd*m~6*x"6+123507*B*a”~2*¥bxc*d~2*m~4*x~8+700461*B*a”~2*bx*
d~3*m~2*x~10+171*B*a*b~2*c~3*m~6*x~6+123507*B*a*xb~2*xc~2xd*m~4*x~8+2101383*B
*a*xb~2%c*kd"2*¥m”2*%x " 10+467775*B*xaxb”~2xd " 3*x"12+13723*B*b~3*c"3*m~4*xx~8+70046
1xB*b~3*c"2*d*m~2*x"10+467775%B*b~3*c*d~2*xx~12+3*A*a”~3*c*d”~2*xm~7*x"4+1309%A
*a”3*xd"3*m~5*x"6+9*A*a” 2xb*xc”2xd*m~7*kx"4+11781*A*a”"2xb*c*kxd " 2+m”~5*xx"6+253641
*Axa~2xb*d " 3*m~3kx"8+3*%Axa*xb"2*kc”3*m”7*x"4+11781*%A*a*xb~2xc”2xd*m~5*x~6+7609
23xA*a*xb~2*%cxd"2*xm” 3*%x"8+1067445*%Axa*xb~2*d " 3*m*x~10+1309%A*xb~3*c"3*m~5*xx~6+
253641*%A*b~3*c”2xd*m~3*x"8+1067445*Axb~3*c*xd~2*m*x~10+3*B*a~3*c™2*d*m”~7*x"4
+3927*B*a~3*c*kd~2+*m”~5*xx"6+84547*B*a~3*d " 3*m~3*x"8+3*B*a~2*¥b*kc~3*m”7*xx"4+117
81*B*xa~2*%bxc~2*xd*m~5*x"6+760923*B*a”~2*b*c*kd~2+m~3*xx~8+1067445*%B*xa~2*b*xd~3*m
*x710+3927*B*a*b~2*c”~3*m~5*x"6+760923*B*xa*xb~2*c”2xd*m~3*x~8+3202335*B*axb~2
*cxd " 2xm*x~10+84547*B*xb~3%c”3*%m”~3*x"8+1067445%B*¥b"3*c”2*xd*m*kxx~10+177*A*a~ 3%
c*d"2*m”6*x"4+15477*A*a"3*xd"3*m~4*x"6+531%A*a"2¥bkc"2*d*m"6*%x"4+139293%A*a”
2%bxc*d”~2*xm~4*x"6+831279*A*a”2xb*d " 3*m~2*x"8+177*A*xa*b”~2xc"3*m~6*x"4+139293
*A*axb~2*%c”2xd*m”~4*xx"6+2493837*A*xa*b"2xc*d " 2*xm~2*x"8+552825*%A*a*xb~2+d"3*xx"1
0+15477*Axb~3*c~3*m~4*x~6+831279*A*b~3*c~2xd*m~2*xx~8+552825*A*xb~3*c*kxd~2*x~1
0+177*xB*a~3*c~2*d*m”~6*x"4+46431*B*a~3*c*d~2*m~4*x~6+277093*B*a~3*d~3*m~2*x~
8+177*B*a”~2*¥b*Cc~3*m~6*x"4+139293*B*a”~2*¥b*Cc~2*d*m~4*x~6+2493837*B*xa”~2xb*xc*d™
2*m”~2%x"8+552825*B*a " 2xb*d " 3*x~10+46431*B*axb~2*%c”3*m”~4*xx"6+2493837*B*xa*b”2
*Cc”™2xd*m”2*xx"8+1658475*%Bxa*b”~2xc*xd " 2*xx~10+277093*B*xb~3*c~3*m~2*x~8+552825*B
*b”"3*xc"2*%d*xx"10+3*A*a"3kc"2*d*km " 7*x"2+4239*%Axa~3*kcxd " 2+m”~5*xx"4+99715*%Axa " 3*
d~3*m~3*x"6+3*%Axa”2xbkc"3*km”7*xx"2+12717*A*a”"2¥bxc”2xd*m~5*x"4+897435%A*a " 2%
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bxcxd™2*m~3*%x"6+1291005%A*a”2*b*d ™~ 3xm*x~8+4239*%A*a*xb~2*c”3*m”5*x"4+897435%A
*a*xb”"2%cT2xd*m” 3*x"6+3873015*A*xa*xb”2*xckd"2xm*xx"8+99715xA*xb"3*c"3*m"3*x"6+12
91005*A*b~3*c™2*xd*m*x~8+B*a~3*c”3*m”7*x"2+4239*B*a~3*c” 2*d*m~5*xx"4+299145%B
*a~3*kckd”"2*m” 3*x”6+430335*B*a”3*d " 3*m*x"8+4239*B*a” 2xb*c”3*m”~5*x"4+897435%B
*a " 2xbxc”2*d*m”~3*x"6+3873015%B*a”2*b*cxd” 2xm*x~8+299145%B*a*xb~2xc”"3*m~3*x"6
+3873015%B*axb~2*c~2xd*xm*x~8+430335*B*b~3*c”3*xm*x~8+183*A*a”~3*c”2*d*m” 6*x "2
+52725%A*a”~3*xc*xd"2*m"4*x"4+340011%xA*a"3*d"3*m~2*%x"6+183*A*a"2%b*c”3*m”~6*x"2
+158175xA*xa”2*b*c”2xd*m~4*x"4+3060099*%A*xa~2xb*xc*d ™ 2*¥m~2*x"6+675675*A*a”2*b*
d"3*x"8+52725*%A*axb~2xc”3*m"4*x"4+3060099*A*xaxb”2*c”2xd*m” 2*x"6+2027025*%A*a
*b"2%xcxd"2%x"8+340011%A*b"3*%c”3*m™2*%x"6+675675*%A*xb~3*c”"2*d*x"8+61*B*a~3*c”3
*m~6*xx"2+52725%B*a”~3*c”2xd*m~4*x"4+1020033*B*a~3*c*xd”"2*m~2*x~6+225225%B*a"3
*d"3*x"8+52725%B*a” 2xbxc”3*m~4*x"4+3060099*B*a " 2xb*xc”2xd*m~2*xx~6+2027025*B*
a"2xb*xc*xd”2xx"8+1020033*B*a*b”2*c”3*m” 2*xx~6+2027025*B*a*b”2*c”2*xd*x"~8+22522
5%Bxb~3*%c”3*x"8+A*a”"3%c " 3*m”7+4575%A*a"3xc"2xd*. . .

Maxima [B] Leaf count of result is larger than twice the leaf count of optimal. 793 vs.
2(379) = 758.
time = 0.34, size = 793, normalized size = 2.09

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) ~3*(B*x~2+A)*(d*x~2+c) ~3,x, algorithm="maxima")

[Out] B*b~3*d~3*x~15%e” (m*log(x) + m)/(m + 15) + 3*xB*b~3*c*d~2*x~13xe” (m*xlog(x) +
m)/(m + 13) + 3*Bxaxb~2xd"3*x"13%e” (m*log(x) + m)/(m + 13) + A*b~3%d~3*x"1
3%e” (m*log(x) + m)/(m + 13) + 3*B*b~3*c™2*d*x"11*e” (m*¥log(x) + m)/(m + 11)
+ 9xB¥a*b~2xcxd"2*x"11*e” (m*¥log(x) + m)/(m + 11) + 3xA*b~3*c*xd~2*x~11xe” (m*
log(x) + m)/(m + 11) + 3*B*a~2*%bxd~3*x"11%e” (m*xlog(x) + m)/(m + 11) + 3xAxa
*b~2%d"3*x"11*e” (m*log(x) + m)/(m + 11) + B*b~3*c~3*xx"9%e” (m*log(x) + m)/(m
+ 9) + 9xBxaxb~2xc”2xd*x"9*e” (m*¥log(x) + m)/(m + 9) + 3*Axb~3*c~2xd*x"9*e”
(m*log(x) + m)/(m + 9) + 9*Bka~2%bkckd 2*x"9%e” (m*log(x) + m)/(m + 9) + 9*A
*axb~2*ckd"2xx"9%e” (m*¥log(x) + m)/(m + 9) + B*a~3*d"3*x"9*e” (m*log(x) + m)/
(m + 9) + 3%A*a~2xbxd~3*x"9*e” (m*log(x) + m)/(m + 9) + 3*xB*xa*b~2*c~3*x"7T*e”
(m*xlog(x) + m)/(m + 7) + A*xb~3%c”~3*x"7*e” (m*log(x) + m)/(m + 7) + 9*B*a~2%b
*xC"2*d*x"Txe” (m*log(x) + m)/(m + 7) + 9xA*xa*xb”2xc”2xd*x"7*e” (m*log(x) + m)/
(m + 7) + 3*B*a~3*cxd~2*x"7*xe~ (m*xlog(x) + m)/(m + 7) + 9xA*xa~2%bkcxd™~2*x"7*
e” (m*log(x) + m)/(m + 7) + A*a~3xd"3*x"7*xe~ (m*xlog(x) + m)/(m + 7) + 3*xBxa~2
*xbxc~3*x"5*e” (m*log(x) + m)/(m + 5) + 3xA*xa*b~2*xc~3*x"5*e” (m*log(x) + m)/(m
+ 5) + 3xBxa~3%c"2xdxx"5*e” (m*log(x) + m)/(m + 5) + 9*kA*a~2xb*c”~2xd*x"5%e”
(m*xlog(x) + m)/(m + 5) + 3*A*a~3*cxd~2*x"5*e” (m*log(x) + m)/(m + 5) + B*a"3
*xc"3*x"3*%e” (m*log(x) + m)/(m + 3) + 3*xAxa~2%b*c~3*x"3*e” (m*log(x) + m)/(m +
3) + 3*Axa~3*c”2xd*x"3%e” (m*log(x) + m)/(m + 3) + (x*e)”(m + 1)*A*a~3xc~3*
e"(-1)/(m + 1)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 2658 vs.
2(379) = 758.
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time = 5.22, size = 2658, normalized size = 7.01

Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) ~3*(B*x~2+A)* (d*x~2+c) ~3,x, algorithm="fricas")

[Out] ((Bxb~3%d~3*m~7 + 49%B*b~3*d"3*m~6 + 973*B*xb~3*d~3*m~5 + 10045%Bxb~3*d~3*m~
4 + 57379*Bxb~3*%d"3*%m~3 + 177331*#B*b~3*d"3*m~2 + 264207*Bxb~3*d"3*m + 13513
5%B*b~3*d"3)*x~15 + ((3*%B*b~3*c*d"2 + (3*Bxa*xb~2 + A*b~3)*d"3)*m~7 + 467775
*Bxb~3*%c*d"2 + 51*%(3*B*b~3*c*d"2 + (3*B*a*b”2 + A*b~3)*d"3)*m”~6 + 1045*(3*B
*b~3*c*d"2 + (3*B*a*b”2 + A*b~3)*d"3)*m”5 + 11055*%(3*B*b~3*cxd"2 + (3*Bxaxb
2 + A*b"3)*d"3)*m"4 + 155925%(3*%B*a*b~2 + A*b~3)*d"3 + 64339* (3*B*b~3*c*xd”
2 + (3*Bxa*b™2 + A*xb~3)*d"3)*m~3 + 201609* (3*B*b~3*xcxd~2 + (3*Bxaxb~2 + Axb
~3)*d~3)*m~2 + 303255*(3*%B*b~3*c*d"2 + (3*B*a*b”~2 + A*b~3)*d"3)*m)*x"13 + 3
*((Bxb~"3*c"2xd + (3*B*a*b~2 + A*b~3)*cxd"2 + (B*xa~2*b + A*axb~2)*d"3)*m"7 +
184275*%B*xb~3*c"2*%d + 53*%(Bkb~3*c~2xd + (3*%B*a*b~2 + A*b~3)*cxd"2 + (Bxa 2%
b + A*axb~2)*d"3)*m~6 + 1125%(B*b~3*c”"2*d + (3*B*a*b™2 + A*xb~3)*c*d~2 + (B*
a~2xb + A*a*b~2)*d"3)*m”5 + 12265%(B*¥b~3*xc"2*d + (3*Bxaxb”2 + A*xb~3)*c*d"2
+ (B*a"2xb + A*axb~2)*d"3)*m~4 + 184275%(3*xBxa*b”2 + Axb~3)*c*d"2 + 184275%
(Bxa~2%b + A*a*b~2)*d"3 + 73139%(B*b~3*c”2%d + (3*B*axb~2 + A*b~3)*c*d"2 +
(Bxa~2%b + A*axb~2)*d~3)*m~3 + 233487*(B*b~3*c"2*d + (3*%Bxa*xb~2 + A*b~3)x*c*
d"2 + (Bxa"2*b + A*axb~2)*d"3)*m~2 + 355815*(B*b~3*c"2xd + (3*B*a*xb~2 + A*b
~3)*ckd"2 + (Bxa~2%b + A*axb”~2)*d"3)*m)*x"11 + ((Bxb~3*c~3 + 3*(3*B*axb~2 +
A*b~3)*c"2xd + 9x(Bxa~2%b + A*xaxb”~2)*c*d~2 + (B*a~3 + 3*xA*a”2%b)*d~3)*m~7
+ 225225xB*b~3*%c”3 + 55x(B*b~3*c~3 + 3x(3*Bxa*b~2 + Axb~3)*c”2+d + 9*(B*a~2
*b + A*a*b~2)*xcxd"2 + (B*xa~3 + 3*A*a~2xb)*d"3)*m~6 + 1213*%(Bxb~3*c~3 + 3*(3
*Bxaxb~2 + Axb~3)*c”2+d + 9*(B*a"2%b + A*axb”2)*cxd"2 + (B*a~3 + 3*kA*a~2xDb)
*d~3)*m~5 + 13723*%(B*b~3*c~3 + 3*(3*Bxaxb”™2 + A*b~3)*c"2+d + 9k (B*a~2*b + A
*axb~2) kc*d~2 + (B*a~3 + 3*xA*a”2%b)*d~3)*m"~4 + 675675%(3*B*xaxb”2 + A*b~3)*c
~2%d + 2027025*%(B*a”~2*b + Axaxb~2)*c*d"2 + 225225%(B*xa~3 + 3*A*a~2%b)*d"3 +
84547 (Bxb~3*%c™3 + 3*(3*B*a*xb~2 + A*b~3)*c”2*d + 9*(B*a~2*b + Axaxb”2)*c*d
2 + (B*a"3 + 3*A*a"2%b)*d"3)*m”3 + 277093* (B*b~3*c~3 + 3*(3*Bxaxb”2 + Axb~
3)*c”2xd + 9% (Bxa~2*b + Axaxb~2)*c*d"2 + (B*a"3 + 3*A*a”2%b)*d~3)*m”2 + 430
335% (Bxb~3%c™3 + 3*(3*B*a*xb~2 + A*b~3)*c”2xd + 9*(Bxa~2*b + Axaxb”~2)*c*d"2
+ (B*xa~3 + 3*A*a~2%b)*d"3)*m)*x~9 + ((A*a~3*%d"3 + (3*B*a*b~2 + A*b~3)*c"3 +
9% (Bxa~2*b + Axaxb~2)*c”2xd + 3*(B*a~3 + 3*kA*a~2%b)*cxd”"2)*m~7 + 289575%A*
a~3*%d"3 + 57*(A*a~3*d"3 + (3*Bxa*b™2 + A*xb~3)*c”3 + 9*(B*a~2*b + A*a*b~2)*c
~2xd + 3*%(B*a~3 + 3*%A*a~2xb)*c*d"2)*m~6 + 1309* (A*a~3*d"3 + (3*B*a*b”2 + Ax
b"3)*c”3 + 9*(B*a~2*b + A*xa*b~2)*xc"2%d + 3*%(B*xa~3 + 3*A*xa”~2%b)*c*d~2)*m”5 +
15477 (A*a~3*%d"3 + (3*B*a*b~™2 + A*b~3)*c~3 + 9% (B*a~2%b + A*axb~2)*c~2xd +
3*%(B*xa~3 + 3*A*a~2xb)*c*d"2)*m~4 + 289575*(3*B*a*b~2 + A*xb~3)*c~3 + 260617
5% (Bxa~2*b + Axaxb~2)*c”2xd + 868725*(B*xa~3 + 3*A*a~2*b)*c*d"2 + 99715%(A*a
~3*%d"3 + (3*Bxaxb”2 + A*b~3)*c”3 + 9x(B*a"2%b + Axaxb~2)*c"2xd + 3*(Bxa~3 +
3*%A*a~2xb) *kc*d"2)*m~3 + 340011*x(A*a~3*%d~3 + (3*B*a*b~2 + A*b~3)*c~3 + 9*(B
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*a"2%b + A*axb~2)*c”2+d + 3x(B*a~3 + 3xA*a”2%b)*cxd"2)*m~2 + 544095% (A*xa~3x*
d"3 + (3*Bxa*b™2 + A*xb~3)*c”3 + 9*(B*a~2*b + A*xa*b~2)*c"2xd + 3*(Bxa~3 + 3%
A*a~2xb) *xckxd"2) *m) *x~7 + 3*((A*a~3*c*d"2 + (Bxa~2%b + A*xaxb~2)*c~3 + (B*a"3
+ 3*%A*a”~2*xb)*c"2xd)*m~7 + 405405*%A*a”3kcxd"2 + 59* (A*a~3*c*d"2 + (B*a~2x*b
+ A*axb~2)*c”3 + (B*xa~3 + 3*A*a~2*b)*c”2*d)*m”~6 + 1413x(A*a~3*c*d"2 + (B*a~
2%b + A*a*xb”2)*c”3 + (B*a~3 + 3*%A*a~2*b)*c”2*d)*m~5 + 17575% (A*a~3*c*d"2 +

(Bxa"2%b + A*xaxb~2)*c~3 + (B*a~3 + 3*A*a”2%b)*c”2xd)*m~4 + 405405% (B*a~2*b
+ A*axb~2)*c”3 + 405405%(B*a~3 + 3*kA*a~2xb)*c"2*d + 120179% (A*a~3*xc*xd"2 + (
B*a~2*b + A*a*b~2)*c”3 + (B*a~3 + 3*A*a~2xb)*c”2*d)*m~3 + 437121*x(A*a~3*c*d
~2 + (Bxa~2*b + A*axb~2)*c~3 + (B*a~3 + 3*%A*a~2*b)*c~2*d)*m~2 + 738567*(A*a
“3xcxd”2 + (Bxa"2*b + Axaxb~2)*c”3 + (B*a"3 + 3*A*a”~2%b)*c”2xd)*m)*x~5 + ((
3*xA*xa~3*c”"2*%d + (Bxa~3 + 3*A*xa”~2*b)*c”3)*m”7 + 2027025%A*a”3*c”2xd + 61%(3*
A*a~3xc”2xd + (B*a~3 + 3*%A*a~2xb)*c”3)*m~6 + 1525%(3*%A*xa~3*c”"2+%d + (B*a"3 +
3*%A*xa~2xb) *c"3)*m~5 + 20065* (3*xA*a~3*c~2xd + (B*a~3 + 3*kA*a~2xb)*c”3)*m~4

+ 675675%(B*a~3 + 3xA*a~2%b)*c~3 + 147859*(3*xA*a~3*c~2xd + (B*a~3 + 3*A*a~2
*b)*c”3)*m~3 + 594439% (3xA*xa~3*xc"2*%d + (B*a~3 + 3xA*xa~2xb)*c~3)*m~2 + 11408
55% (3xA*a~3*c™2xd + (B*a~3 + 3*A*a~2%b)*c”3)*m)*x~3 + (A*a~3*c”3*m”7 + 63*A
*¥a"3*%c"3*m™6 + 1645%A*xa"3*%c”3*%m"5 + 22995%A*xa~3*%c”3*m"4 + 185059*A*a”3*c”3x*
m~3 + 852957*xA*a~3*%c~3*m~2 + 2071215%A*a~3*c”3xm + 2027025%A*a~3*%c~3) *x) * (x
*e)"m/(m~8 + 64*m~7 + 1708*xm~6 + 24640*%m~5 + 208054*m~4 + 1038016*m~3 + 292
4172%m”2 + 4098240*m + 2027025)

Sympy [B] Leaf count of result is larger than twice the leaf count of optimal. 20086 vs.
2(377) = 754.
time = 2.32, size = 20086, normalized size = 53.00

Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**xmx (bkx**2+a)**3* (Bxx**2+A) * (dkx**2+c) **3,X)

[Out] Piecewise(((-A*axx3*kc*x3/(14*xx**14) - Akxa*x3kc**x2xd/ (4*xx**12) — 3IkAxax*k3*cx
d**2/ (10*x**x10) - Akax*3*xd**3/(8*x**8) - Akax*2xbkcx*3/(4*x**12) — 9xAxa**2
*bxckk2%xd/ (10*x**x10) — OxAkxa*x*2xbkckxd*x*2/ (8*x**8) — Axa*x*x2xbxd*x*x3/(2*x**6)
— 3kAxaxbx*2xc**3/(10%*x**10) — OkAxaxbx*2xc*x*x2*xd/ (8*x*%*8) — 3kAxakxb*x*2xckxd*
*¥2/ (2%x%*%6) — 3kAkaxbkx*2kd**3/(4d*x**4) — Axb**x3kc*k*x3/(8xx**8) — Axbk*k3kck*2
*d/ (2%x*%6) — 3kAxbk*3kckd**2/(4*xx*x*4) — Axb*x3kd**3/(2*x**x2) — Bkakx*k3kc**3
[/ (12%xxx12) — 3*Bxa*x*3xck*2xd/ (10*x**10) - 3*kBkax*k3*kcxd**2/(8*xx*8) — Bkaxx
3xd**x3/ (6*x**x6) — 3xBkax*2xbkxcx*3/(10%x**10) — 9*xBkax*2xbkxcx*2xd/ (8*x**8) -
3xBkax*2xbkckd**x2/ (2%x*x*6) — 3xBkax*2xbkxd*x*3/(4*x*%*4) — 3*Bxaxb**2xc*x*x3/(8
*x%%8) — 3*Bkaxbkx*2kckx*2%d/ (2%x**6) — O*Bkaxbk*2kxcxd*x*x2/(4d*x*x*4) — 3%Bkxakxbxk
*2%xd*x*3/ (2%x**2) — B¥b**x3kc**x3/(6*xx**6) — 3*xBkb*kx3kck*x2xd/ (4*xx**4) — 3*xBxbx*
*x3kckd**2/ (2%x**2) + B¥b**3*d**3*log(x))/e**15, Eq(m, -15)), ((-A*ax*3*c**3
[/ (12xx*x12) - 3kAxa*x*x3kcx*k2xd/ (10*x**10) - 3kAxa*x*3kckd**2/ (8kx*x*8) - Akakxk
3xd**3/ (6*x*k*x6) — 3xAkax*2xbkcx*3/(10%x**x10) — 9OxAkxax*2xbkcx*2xd/ (8*x**8) -
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3k Aka*x*k2xbkckd*x2/ (2%x*x*6) — 3kAkax*2xbkd*x*3/ (4d*xx**4) — 3kAxaxbx*2xc*x*x3/(8
*x%%8) — 3kAkaxbkx*k2kck*k2kd/ (2%x**6) — OQkAkaxbk*k2kckd**x2/ (4d*x*x*4) — 3kAxaxbxk
*¥2%d*x*3/ (2%x**2) — Axb**x3kc**x3/(6*xx**6) — 3kAkbkkx3kck*x2xd/ (4*xx**4) — 3kAxbx*
*x3kckd**2/ (2xx**2) + Axb**3kd**3xLog(x) - Bkax*3*c*k*3/(10*x**10) - 3*Bkax*3
*cx*x2kd/ (8*x**x8) — Bxakxkx3kxckd**x2/(2xx**x6) — Bka*x*x3xd*x*x3/(4*x*x*4) - 3*Bkax*2
*bxck*k3/ (8*x*x*x8) — 3xBkax*2xbkcx*2xd/ (2%x*x*6) — 9*Bka*x*2xbkxckxd*x*2/ (4*xx*x*4)

— 3%Bxa*x*x2¥bxd**3/(2*x**2) — Bxaxbx*2kxc**3/(2xx**6) — 9*kBkaxbkkx2kxcx*2xd/ (4%
x*x*4) — OkBkaxb*x2xckxd*x2/(2xx**2) + 3xBxaxb*x2xd*x3*1log(x) — Bxbx*3kcx*3/(
4xxx*x4) — 3kBxb**3kck*2xd/(2xx**2) + 3*Bxb**3kxckd**2xlog(x) + Bk¥bk*3kd**3*x
**%2/2) /ex*13, Eq(m, -13)), ((-A*xa*x3*c**x3/(10*x**10) - 3*xA*xa*x*x3*c**x2+d/ (8*x
*%8) — Akxax*k3xckd*x*2/(2%x*%*6) — Akxax*3xd**x3/(4d*xx**x4) — 3xAkxax*2xbkcx*3/(8*x
*¥%x8) — 3kAkakxk2kbkck*2kd/ (2*x**6) — OkAka**x2kbkckdx*2/(4d*x*%*4) — 3kA*a*x*2*b
*d**x3/ (2*%x*%x2) — Axaxb*x2kxc**x3/(2%xx**6) — 9kAkakxbkx2kckx2xd/ (4d*xx**x4d) — 9kAx
axb*x2kxckd**2/ (2%x**2) + 3*kAkaxb**x2kd*x*3xlog(x) - A*b**3*xc*k*3/(4*xx**4) - 3%
Axbx*3kcx*k2xd/ (2%xx**2) + 3kAxb**3kckd**2x1log(x) + A¥b**3kd**3*kx**2/2 - Bxax
*3xc*k*k3/ (8*x*k*x8) — Bxakxx3kcx*x2kd/(2*x**6) — 3xBkax*3kxckdx*2/(4*xx**4) — Bkxax
*3xd**k3/ (2*x*k*2) — Bxakxx2xbxck*x3/(2*x**6) — 9xBkax*2xbkcx*2xd/ (4*x*x*4) - 9%
Bxax*2xbxckxd*x2/ (2xx**2) + 3xBxa**2xb*d*x3%log(x) — 3*Bxaxb*x2xc**3/(4*xxx*4
) — 9*Bkaxb*x2kcx*k2xd/ (2%x**2) + 9*Bkaxb**2kckd**x2*log(x) + 3*Bkaxb*x2*d**3
*xx*%2/2 — B¥bk*k3kck*3/(2%x*%2) + 3*xBxb*x3kck*2%d*log(x) + 3*Bxb**3xckd**2*x
*%2/2 + Bxb*x3*d*x3xx**4/4)/ex*x11, Eq(m, -11)), ((-A*ax*3*kc**3/(8*x*x8) - A
*ax*x3kckk2kd/ (2%x**6) — 3kAkakxk3kckd**2/ (4dxx*x*x4) — Axa*xx3xd*xx3/(2*x*x*2) - A
kax*x2kbkcx*x3/ (2%x**6) — OkAxakxx2xbkck*x2*xd/ (4*xx**4) - OkAxa*x*x2xbxckdx*2/ (2%x
*x%2) + 3kAkax*k2xbxdx*3xLog(x) - 3kAkaxbx*k2kck*3/(4*x*k*4) — O*kAkakbik2kck*2xk
d/ (2xx**2) + 9kAxaxb**2xckd**x2xlog(x) + 3kAkaxb**2xd**3xx**2/2 — A*bk*3*kck*
3/ (2%x**2) + 3kA*bx*3kck*2kd*xLog(x) + 3*kA*bk*k3kckd**2kx**2/2 + Axb**3xd**3*
x*%4/4 — Bkxax*3xc*x*x3/(6%x*x*6) — 3xBkax*k3kckx*x2kxd/ (4d*xx*%*4) — 3*xBxakxx3kckxd*x*x2/
(2xx*%2) + Bxax*3xdx*3xLlog(x) - 3*Bkax*2*¥bkcx*3/(4*x**4) — 9*Bkak*2¥kbkck*2x*
d/ (2xx**2) + 9*kBkax*2xbxcxd**2x1log(x) + 3*Bkax*2kxbxdx*3xxx*2/2 — 3*Bkaxbk*2
kCck*k3/ (2%x**2) + 9*kBkaxbx*k2kck*k2xdxlog(x) + 9*Bkakbxk2kckd**2xx**2/2 + 3*Bx
axb**2*d**3*x**4/4 + B¥b**3kck*3kLlog(x) + 3*Bkbk*3kckx2kd*kx**2/2 + 3*Bkb**3
*ckdxx2%xxk*x4/4 + Bxb*x3xd*x*3xx**x6/6) /ex*9, Eq(m, -9)), ((-Axa**3xc*x*3/(6*x*
*x6) — 3xAxa*xx3xc*k*2xd/ (4xx**4) — 3xAxa*x3xckd*x2/(2xx**2) + Axax*3xdx*3*xlog
(x) - 3xAkxa*x*2xbkxc**3/(4*xx**4) — OkAxakxx2kxbkckx2kxd/ (2xx**2) + OkA*xa*x*k2kxb*cxk
d**2x1og(x) + 3kA*xax*2kbkxd**3*kx*x*2/2 — 33kAkaxb**x2kck*3/(2*x**2) + 9xAkxaxb*x
2kc**2*%d*x1log(x) + OkA*axbx*2xckd**x2xx**x2/2 + 3kAxaxbkx2xd*x3xx*kx4/4 + Axbxx*
3kck*k3xLog(x) + 3*kA*D*k*3kCk*2*%d*kx**2/2 + 3xAxb*kx3kckd**2*x**x4/4 + Axb**3xd*
*3xx**6/6 — Bxaxk3kckx*3/(4kxx**4) — 3*Bxakxkx3kcx*x2kxd/(2*x**2) + 3xBka**3xckdx*
*x2x1og(x) + Bkax*3kdx*3*kx**2/2 — 3xBka*x2xb*c**3/(2%x*%2) + 9xBka*xx2xb*ck*2
xd*log(x) + 9xBkax*2xbkckd**2*x**2/2 + 3*Bkakx*2xbkxd**3*kx**4/4 + 3*Bkaxb**2x*
c*x*3%log(x) + O*Bkaxb¥*2kcx*2+xdxx**2/2 + O*Bkaxbr*x2xckd**2xx**4/4 + Bxaxbkx
2xd**x3%x*x*x6/2 + B¥bx*3kc*k*3kx*k*2/2 + 3*%Bkb*x*3kck*x2kd*xx**x4/4 + Bxbkx3kckdk*x2
*xx*x*%6/2 + B¥b*k*3*xd**x3*x*x8/8) /exx7, Eq(m, -7)), ((-Axax*3xcx*3/(4*x**4) - 3
kAxa*xxk3xkck*2xd/ (2xx**2) + 3kAxa*xx3xckxd*x2%1log(x) + Axax*k3kdx*3Jxxx*2/2 - 3%A
*xax*k2xbxck*3/ (2xx*x*2) + OkAxax*k2xbxck*2xd*xlog(x) + IkAxax*k2xbxckxd**2*x**2/2
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+ 3xAxa*xx2xb*d**x3*x**x4/4 + 3kAxaxb*x2xc**3x1log(x) + 9kA*axbk*k2kck*kkd*xx**2
/2 + OxAxaxbx*x2kckdx*2kx**4/4 + Axaxbx*x2kd**3*%x*k*x6/2 + Axbkk3kck*k3kx*x*x2/2 +
3k Axb**k3kckk2kd*kx*k*k4 /4 + Axbk*k3kckd**k2*x*x*%6/2 + A*¥bkx*3kd**3%x*k*x8/8 — Bkakxk
3kck*k3/ (2%x**2) + 3*kBkax*k3kck*2kd*xlog(x) + 3*Bkax*x3kckd**2*x**2/2 + Bxax*3%
dx*3*xxx*k4/4 + 3*kBkax*k2¥bkckx*3*%1log(x) + 9*Bkakxx2xbkck*2kd*xx**2/2 + 9*xBka*xx2x
bkcxd**x2*xx*x*4/4 + Bkax*2kbkxdx*3%x*%*6/2 + 3*Bkaxbkxkx2kcx*x3kx*%*2/2 + 9*kBkxaxbkk
2k ckk2kd*xx*k*4/4 + 3*kBkakxbkk2kckdk*2kxx*x*6/2 + 3*kBkaxbkx*k2kd**3*x**8/8 + Bxbkx*
3xck*k3*kxk*k4/4 + B¥bx*k3kck*2kd*x**6/2 + 3*kBxb**3. ..

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 5234 vs.
2(379) = 758.
time = 1.04, size = 5234, normalized size = 13.81

Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) 3% (B*x~2+A)*(d*x~2+c)~3,x, algorithm="giac")

[Out] (B*b~3*d~3#m~7*x~15*%x"m*e m + 49*B*b~3*d~3*m~6*x"15%x"m*e"m + 3*B*b~3*c*xd”2
*m~7*x"13*%x"mke"m + 3*Bkxaxb 2*%d"3*m”7*x"13*x"m*e"m + A*b"3*d"3*m”7*x"13*x"m
¥e"m + 973*%B*b"3*d"3*m"5*x"15*%x " m*xe"m + 153*Bxb~3*c*d"2*m”6*x"13*x"m*e"m +
153*B*a*xb~2*xd"3*m~6*x"13*x"m*e"m + 51*A*b~3*d"3*m~6*x"13*x"m*e"m + 10045*Bx*
b~ 3*%d"3*m~4*x"15*%x"m*¥e"m + 3*B¥b"3xcT2*kd*m”7*x"11*x"m*e"m + 9xBxakxb~2*xcxd"2
*¥m~7*x"11*xx"m*xe"m + 3%A*b~3kckd"2*m”7*x"11*x"m*¥e"m + 3*Bxa"2xbkd"3*m~7*x"11
*x"m*¥e"m + 3*%A*axb"2*%d"3*m”7*x"11*xx"m*e"m + 3135%Bxb”3*c*d 2*m”5*x"13*x "m*e
“m + 3135%B*axb”2xd"3*m”~5*x"13*x " m*xe"m + 1045%A*b~3*%d"3*m~5*x"13*xX"m*e"m +
57379*%B¥b~3*%d"3*m~3*x"15*%x"m*e"m + 159%Bxb~3*c”2*d*m”~6*x"11*x"m*e"m + 477*B
*a*xb"2*%cxd"2*xm"6*x"11*x " m*e"m + 159*%A*b"3*c*xd"2*m"6*x"11*x"m*e"m + 159*B*xa”
2xb*d"3*m~6*x"11*x"m*e"m + 159%A*axb”2*%d"3*m”~6*x"11*x"m*xe m + 33165*%B*xb~3*c
*d"2*m"4*x"13*xx"m*e"m + 33165*Bxa*b”2*%d"3*m"4*x"13*%x"m*e"m + 11055%Axb~3*d"”
3xm~4*xx"13*%x"m*e"m + 177331*B*b~3*d"3*m~2*xx~15*%x"m*e"m + Bkb~3*kc”3*m”7*x"9%
x"m¥e"m + 9*B¥axb 2*kcT2*d*m”7*x"9*x " m*xe"m + 3*%Axb"3kc”T2*d*m”7*x"9*x " m*e"m +
9xBxa~2¥b*cxd"2*m”7*x"9*x"m*e " m + 9kA*xa*b"2xckxd"2*m”7*x"9*x m*e"m + Bka 3%
d73*m”~7*x"9*x " m*e"m + 3*%A*a”2*b*d”"3*m”7*x"9*x " m*¥e"m + 3375*%B*b~3*c”2*xd*m” 5%
x"11*x"m*e"m + 10125%Bxa*xb”2*%c*d~2*m"5*x"11*x"m*e"m + 3375*%A*b~3*c*xd”~2*m~5*
x"11*xx"m*xe"m + 3375*%B*a”2%b*d"3*m~5*x"11*x"m*xe"m + 3375xA*xaxb”2*%d"3*m"5*x"1
1*x"m*e"m + 193017*B*b~3*c*d~2*m~3*x"13*x"m*xe"m + 193017*Bxa*xb~2*d~3*m~3*x~
13*x"m*e"m + 64339*%A*xb"3*d"3*m~3*x"13*x"m*e"m + 264207*B*b~3*d"3*m*x~15%x"m
*¥e"m + 55*%Bxb~3*%c”3*m”6*x"9*x " m*xe"m + 495%Bxaxb”2*%c”2xd*m”6*x"9*x " m*ke m + 1
65%A*b~3kc™2xd*m~6*x"9*kx " mke m + 495*%Bxa”2xbkc*kd"2*m"6*x"9*kx " mke"m + 495%Ax
axb"2*kckd"2*%m"6*x"9*x " m*¥e"m + 55*B*a”3*%d"3*m”6*x"9*%x " mke"m + 165%Axa”2¥bxd”
3*m~6*%x"9*kx " mke"m + 36795*%B*b”"3*kc"2*%d*m"4*xx"11*x"m*e"m + 110385*%B*a*xb”2*c*d
“2xm~4xx"11*%x"m*e"m + 36795%A*b"3*kckxd"2*¥m~4*x"11*x"m*xe"m + 36795%B*xa”2xb*d”
3xm~4*x~"11*x"m*e"m + 36795*%A*axb”2*xd"3*m"4*xx"11*x"m*e"m + 604827*Bxb~3*c*xd”
2xm~2%x"13*%x"m*e"m + 604827*B*a*xb”2*d"3*m"2*x"13*x"m*e"m + 201609*%A*b~3*d"3
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*m~2*%x"13*%x"mke"m + 135135*%Bxb”~3*%d"3*x"15*x " m*xe"m + 3*Bkxaxb~2*c”3*m”7*x”7*x
“m¥e"m + A*¥b"3%cT3*m”7*x"7*x"mke m + 9*Bka " 2¥b*cT2xd*m”7*x"7*x"m*e " m + 9kAx
axbT2kcT2*%d*m” kX" 7*x " m*e m + 3*B¥*a"3kckd"2*%m”~7*X”7*x " m¥e"m + O*A*xa~2xbkc*d
T2kmT7kXTT7*x"m*e ™ m + A*a”3*%d"3km”T7*x"7*x " m*¥e"m + 1213*%B*b”"3*%c"3*m"5*xx"9%x " m
*¥e"m + 10917*B*a*xb~2xc”™2xd*m~5*x"9*x"m*ke"m + 3639%A*b"3*kc”2*d*m”5*x"9*x m*e
“m + 10917*B*a~2*b*cxd"2*m~5*x"9*x " m*e"m + 10917*A*axb”2kc*kd”2*m”5*x"9kx “m*
e’ m + 1213*%B*a”"3*%d"3*m”5*x"9*x " m*ke"m + 3639*A*a”2*%b*d"3*m~5*x"9*x m¥e"m + 2
19417%B*b~3*c™2*xd*m~3*x"11*x"m*e"m + 658251*B*a*xb~2*c*d”~2*%m~3*x”~11*x"m*e"m
+ 219417*Axb~3*%c*d"2*m~3*x"11*x"m*¥e"m + 219417*B*a”~2*%b*xd~3*m~3*x"11*x"m*e " m
+ 219417xAxa*xb”~2*d"3*m~3*x"11*x"m*e"m + 909765*B*b~3*c*xd~2*m*x~13*x " m*e"m
+ 909765*B*a*xb”~2*d"3*m*x~13*x"m*e"m + 303255%A*b~3*d"3*km*x"13*x"m*xe m + 171
*B*axb~2*%c”3*m"6*x"7*x " m*¥e"m + 57xA*b"3*%cT3*m"6*x"7*x " m*xe"m + 513*Bxa”2%b*c
T2%d*m”6*x"7*x " m*xe m + 513xAxaxbT2*%cT2xd*m”6*x"7*x " m*e m + 171*%Bka”"3%ckxd 2%
m~6*x"7*x"m*e m + 513*%A*a”2%bkxckd"2*m"6*xX”7*x m*¥e"m + 57*xA*a”3*d"3*xm~6*kx"7*
x"m*xe"m + 13723%Bxb~3*c”3*m~4*x"9*x " m*xe"m + 123507*Bxaxb”~2*c”2*xd*m”~4*x"9%x™
m*e m + 41169*%A*xb"3xc™2*¢d*m™4*xx"9*x m*¥e"m + 123507*B*a”2xb*kc*kd " 2*¥m~4*xx"9*x”
m*e m + 123507*xA*a*b”2*%cxd"2*m”4*x"9*x"m*e"m + 13723*B*a”~3*d"3*m”4*x"9*x m*
e"m + 41169*%A*a”~2%bxd"3*m~4*x"9*xXx"m*e"m + 700461*B*¥b~3*c”2*xd*m”~2*x"11*x " m*e
“m + 2101383*B*axb”2*kc*kd"2*m~2*x"11*x"m*e"m + 700461*%A*b~3*ckxd~2*m~2*x"11*x
“m*¥e"m + 700461*B*a”2xb*xd"3*m"2*x"11*x"m*e"m + 700461xAxa*xb”~2*%d"3*xm~2*x"11%
Xx"m*xe"m + 467775*%B*¥b"3xckd"2*x"13*x " m*e"m + 467775*%B*axb~2*%d"3*x"13*x " m*xe " m
+ 155925%Axb~3*%d"3*x"13*x " m*xe"m + 3*%Bxa~2%b*c”3*m”~7*x"5*x " m*e"m + 3*A*xaxb”
2%cT3*m”7*x"5*x"m*e " m + 3*xBka"3%cT2xd*m”7*x"b*x"m*e " m + 9kxA*xa”2¥bxc”2*xd*m”7
*¥x"b*xx"m*e"m + 3xA*a”~3*kckd"2*m”7*x"5*x"mke m + 3927*Bxaxb”2*c”3*m~5*x”7*x"m
¥e"m + 1309%A*b~3*c™3*m~5*x"7*x " m*xe m + 11781*B*a”2*bxc~2*d*m~5*x”7*x m*e"m
+ 11781*%A*a*b™2xc™2*xd*m~5*x”~7*x " m*e"m + 3927*B*a”3*c*d"2*m”5*x"7*xX " m*e m +
11781%A*xa~2xb*c*xd™2*m~5*x"7*x " m*e™m + 1309*%A*a”3*d"3*m~5*x"7*x " m*e"m + 845
47*Bxb"3%c”3*%m”3*%x"9*x"m*e"m + 760923*Bkxaxb”2*%c”2*d*m”3*x"9%x "m*e"m + 25364
1¥A¥b"3*%c™2*¢d*m~3*x"9*x " m*e"m + 760923*B*a”~2%b*c*d"2*m”~3*x"9*x " m*xe"m + 7609
23*%A*axb"2*kckd"2*%m”3*x"9*x " m*e"m + 84547*Bxa”3*d"3*m”3*x"9*x " m*xe"m + 253641
*Axa~2xb*d"3*m~3*x"9*x"m*e"m + 1067445%B¥b~3*c”2*d*m*x~11*x"m*e"m + 3202335
*¥Bxa*xb~2*%c*xd"2*%m*x"11*%x"m*e"m + 1067445%A*b~3kc*kd " 2*m*x"11*x"m*e"m + 106744
5xBxa”~2%b*d " 3*m*x"11*x"m*e"m + 1067445%A*axb”2*d " 3*m*x”~11*x"m*e"m + 177*B*a
“2%bxcT3*m”6*x"5*xx " m*e " m + 177*A*a*xb"2%c”3*m”6*%x"5*x"m*¥e"m + 177*B*a”3%c"2x*
d*m~6*x"5*x"m*e"m + 531*¥A*xa”2*b*c”2*%d*m”6*x"5*x " m*xe"m + 177*xA*a”3*c*xd"2*m”6
*x"bxx"mke"m + 46431*%B*a*xb”2%xc”3*m"4*x"7*x " m¥e"m + 15477*Axb"3*kc”3*m"4*xx"7*
x"m*e"m + 139293%Bka”2xb*c”2*d*m~4*X”"7* X m*¥e"m + 139293%A*xaxb”2%c”2*d*m”4*x
“T*x"m*xe"m + 46431*%B*a”3%c*d"2*m"4*x"7*x " m*e m + 139293%A*xa”2¥b*ckxd"2*m”4*x
TT*x"m*xe"m + 15477*A*a”3%d"3*m”4*x"7*x " mke m + 277093*Bxb~3*c”3*m~2*x"9*x"m
*¥e"m + 2493837*Bxaxb”~2*%c”2*d*m”2*%x"9%x " mke m + ...

Mupad [B]
time = 2.10, size = 933, normalized size = 2.46
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Verification of antiderivative is not currently implemented for this CAS.

[In] int((A + Bxx~2)*(e*x) m*(a + b*x"2) " 3*(c + d*x~2)7"3,x)

[Out] (x"7*(e*x) m*x(A*a~3*%d~3 + A*xb~3*c”3 + 3*Bka*b~2*xc~3 + 3*B*a~3*cxd"2 +
*b72%c”2%d + 9kA*a"2xbxckd"2 + 9*Bxa~2%bkc”2*d)*(544095*m + 340011*m~2 + 99
715%m~3 + 15477*m~4 + 1309*%m™5 + 57*m~6 + m~7 + 289575))/(4098240*m + 29241
72*m~2 + 1038016*m~3 + 208054*m~4 + 24640*m~5 + 1708*m~6 + 64*m~7 + m~8 + 2
027025) + (x79*(e*xx) "m* (B*a~3*d"3 + B*b~3*c”3 + 3*xA*a”~2*b*d~3 + 3*A*b~3*c”2
*d + O*A*axb”~2kckd"2 + 9xBxaxb~2*xc”2+d + 9%Bkxa”~2%bxcxd~2)*(430335*%m + 27709
3*m~2 + 84547*m~3 + 13723*m~4 + 1213*m~5 + 55%m”~6 + m~7 + 225225)) /(4098240
*m + 2924172*xm~2 + 1038016*m~3 + 208054*m~4 + 24640*m~5 + 1708*m~6 + 64*xm~7
+ m™8 + 2027025) + (B*b~3*d"3*x"15%(e*x) “m*(264207+m + 177331*m~2 + 57379%
m~3 + 10045*%m~4 + 973*m”5 + 49*m~6 + m~7 + 135135))/(4098240*m + 2924172*m~
2 + 1038016*m~3 + 208054*m~4 + 24640*m~5 + 1708*m~6 + 64*m~7 + m~8 + 202702
5) + (3*xaxc*x~5x(exx) “m* (A*a~2*xd"2 + Axb~2%c”2 + Bxaxbkc”™2 + Bxa~2kc*d + 3%
Axaxbkxcxd) * (738567*m + 437121*m~2 + 120179*%m~3 + 17575*m~4 + 1413*m”~5 + 59%
m~6 + m~7 + 405405))/(4098240*m + 2924172*m~2 + 1038016*m~3 + 208054*m~4 +
24640*m~5 + 1708*m~6 + 64*m~7 + m~8 + 2027025) + (3*b*d*x"11*(e*x) “m*(B*a~2
*d"2 + B*b"2%c”2 + Axaxbxd~2 + A*xb"2%ckd + 3*Bkaxbxcxd)*(355815+m + 233487*
m~2 + 73139*%m~3 + 12265%m~4 + 1125*m~5 + 53*m~6 + m~7 + 184275))/(4098240*m
+ 2924172*%m~2 + 1038016*m~3 + 208054*m~4 + 24640*m~5 + 1708*m~6 + 64*m~7 +
m~8 + 2027025) + (a"2*c”2*x"3*(e*x) “mk(3*A*axd + 3*A*b*c + Bkaxc)*(1140855
*m + 594439xm~2 + 147859*m~3 + 20065*m~4 + 1525*m™5 + 61*m~6 + m~7 + 675675
))/(4098240*m + 2924172*m~2 + 1038016*m~3 + 208054*m~4 + 24640*m~5 + 1708*m
6 + 64*%m”7 + m~8 + 2027025) + (b"2*xd"2*x"13* (e*x) “m* (A*b*d + 3*B*a*d + 3*B
*b*c)*(303255*m + 201609*m~2 + 64339*m~3 + 11055*m~4 + 1045*m~5 + 51*m~6 +
m~7 + 155925))/(4098240*m + 2924172*m~2 + 1038016*m~3 + 208054*m~4 + 24640%
m~5 + 1708+%m~6 + 64*m~7 + m~8 + 2027025) + (A*a~3*c”3*x*(e*xx) “m*(2071215%m
+ 852957*m~2 + 185059#m~3 + 22995*m~4 + 1645*m~5 + 63*m~6 + m~7 + 2027025))
/(4098240*m + 2924172*m~2 + 1038016*m~3 + 208054*m~4 + 24640*m~5 + 1708*m~6
+ 64*m”~7 + m~8 + 2027025)

O%Axa
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3.16 [(ex)™ (a+ bz?)* (A + Bz?) (¢ + dz?)’ da
Optimal. Leaf size=284

a’Act(ex)'t™ ac?(2Abc + aBc + 3aAd)(ex)*t™  c(aBc(2bc + 3ad) + A(b2c? + 6abcd + 3a2d?)) (ex)>™
+ + -
e(l1+m) e3(3+m) e5(5+m)

[Out] a~2xA*xc™3*(exx)” (1+m)/e/ (1+m)+a*c™2x (3kA*a*d+2xAxbxc+B*a*c)*(e*xx) ~(3+m)/e”3
/ (3+m) +c* (a*B*c*x (3xa*xd+2*bxc) +A* (3*a~2xd~2+6*a*b*xcxd+b~2*c~2) ) x (e*xx) ~ (5+m) /

e”5/ (5+m) +(6*axbxcxd* (A*d+B*c)+a~2*d~ 2% (Axd+3*B*c) +b~2*c ™ 2% (3*A*d+B*c) ) *x (ex*
x)~(7+m) /e~ 7/ (7T+m) +d* (a~2*B*d~2+3*b~2*c* (Axd+B*c) +2*a*xbxd* (Axd+3*B*c) ) * (e*x

)~ (9+4m) /e~9/ (9+m) +b*d~2* (A*xb*d+2*B*a*xd+3*B*b*c) * (e*xx) ~(11+m) /e~11/(11+m)+b~
2%Bxd~3* (e*x) ~(13+m) /e~ 13/(13+m)

Rubi [A]

time = 0.19, antiderivative size = 284, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.032,

steps used = 2, number of rules used = 1, integrand size = 31,
Rules used = {584}

(ex)"™" (@ (Ad + 3Bc) + Gabed(Ad + Be) + e’ (34d + Be)) | clex)"™* (AQBa’d + Gabed +1'ct) + aBe(Bad + %)) | dlex)"™ (o B + 2abd(Ad + 3Bc) + 3e(Ad + Bo) | a?Ac(ex)™!  ac*(ew)™ " (30Ad + aBe + 2Abe) | bdP(ex)"*1'(20Bd + Abd + 30Bc) B (eay*1®
+7) S(m+5 e(m+1 Hm e(m+11) e (m + 13)

(m+5) (m+9) (m+1) e(m+3)

Antiderivative was successfully verified.
[In] Int[(e*x)"m*(a + b*x"2) " 2*%(A + B*x"2)*(c + d*x~2)"3,x]

[Out] (a"2*A*c™3*(exx)"(1 + m))/(ex(1 + m)) + (a*c™2x(2xAxb*c + axBxc + 3*axAxd)x*
(exx)"(3 + m))/(e"3%(3 + m)) + (c*(axB*ckx(2*b*c + 3xa*xd) + A*(b~2*c”2 + 6%a
*bxcxd + 3*a~2xd"2))*(exx)~(5 + m))/(e”5*(5 + m)) + ((6*a*b*xcxdx(Bxc + Axd)

+ a”"2%d"2*x(3*%Bxc + A*d) + b"2%c” 2% (Bkc + 3*A*d))*(exx)~(7 + m)) /(e 7*x(7 +
m)) + (d*(a"2*xB*d~2 + 3*xb~2*c*(Bxc + A*d) + 2xaxbkxd*(3*Bxc + A*xd))*(exx)” (9
+m))/(e”9%(9 + m)) + (b*d"2x(3*b*B*c + Axbxd + 2*axBxd)*(e*x)~ (11 + m))/(
e"11x(11 + m)) + (b"2*B*d"3*(e*x) (13 + m))/(e”13*%(13 + m))

Rule 584

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_.)*((c_) + (d_.)*(x_)"(n
M7 (q . )*((e) + (£_)*x(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrandl[
(g*x) "m*(a + b*x"n) "px(c + d*x"n)"g*(e + f*x"n)°r, x], x] /; FreeQ[{a, b, ¢
» d, e, £, g, m, n}, x] & IGtQ[p, -2] && IGtQ[q, O] & IGtQ[r, 0]

Rubi steps

2 24+m
/(ex)m (a+ bav2)2 (A+ Bz?) (c+ dx2)3 dr = / (a2Ac3(ex)m + % (24bc + aBe :_ 3aAd)(ez) + o
e

a’Act(ex)'t™  ac?(2Abc + aBc + 3aAd)(ex)*™™  c(aF
= +
e(l1+m) e3(3+m)
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Mathematica [A]
time = 0.63, size = 239, normalized size = 0.84

_— (aZAc‘ , a(2Abe + aBe+ 3aAd)e® | c(aBe(2be +3ad) + AGPC + abed + 30°) ot (Gabed(Be + Ad) + o*d*(3Be + Ad) + *(Be + 3Ad))a®  d(aBd + 3c(Be -+ Ad) + 2abd(3Be + Ad)x®  b(3bBe + Abd + 2Bz’ szd"x")

1+m 34+m 5+m T+m 9+m 11 +m 13+m

Antiderivative was successfully verified.

[In] Integrate[(e*x) m*(a + b*x"2)"2x(A + Bxx~2)*(c + d*x~2)73,x]

[Out] x*(e*x) m*x((a~2%A*c~3)/(1 + m) + (axc™2x(2xAxbkxc + axBxc + 3*axA*d)*x~2)/(3
+ m) + (ckx(a*B*cx(2xbkc + 3*axd) + A*(b~2xc”™2 + 6*axbxcxd + 3*a~2xd"2))*x~

4)/(5 + m) + ((6*axbxckd*(B*c + Axd) + a~2xd"2*(3*B*xc + A*xd) + b~2xc”~2*(B*c

+ 3*%Axd))*x76) /(7 + m) + (d*(a"2*xB*d"2 + 3*b~2*c*(Bxc + A*xd) + 2xaxbxd*(3*

Bxc + Axd))*x78)/(9 + m) + (b*d~2x(3*b*Bxc + A*bxd + 2*a*Bxd)*x~10)/(11 + m

) + (b™2%B*d"3%x"12)/(13 + m))

Maple [B] Leaf count of result is larger than twice the leaf count of optimal. 2442 vs.

2(284) = 568.
time = 0.12, size = 2443, normalized size = 8.60

method | result size

gosper | Expression too large to display | 2443

risch Expression too large to display | 2443

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*(b*x~2+a) "2x(B*x~2+A)* (d*x~2+c) ~3,x,method=_RETURNVERBOSE)

[Out] x*x(B*b~2%d~3*m~6*x"12+36*B*b~2*%d~3*m~5*x~12+A*b~2*%d~3*m~6*x~10+2*B*xaxbxd~3*
m~6*x"10+3*%Bxb~2*%c*d"2*m~6*x~10+505*%B*b"2*d " 3*m~4*xx"12+38*%A*xb"2*xd " 3*m~5*x"1
0+76*xBxaxb*d~3*m~5*x~10+114*B*b~2*%c*kd~2*m~5%x~10+3480*B*b~2*d~3*m~3%x~12+2%
A*xa*xb*xd~3*m~6*x"8+3*%A*b~2*kckd " 2*m~6*x"8+555*%A*b"2*d " 3*m~4*x"10+B*a~2*xd"3*m™
6*x~8+6*B*xa*b*cxd~2*m~6*x"8+1110*B*a*b*xd~3*m~4*x~10+3*Bxb~2*c~2*xd*m”~6*x"8+1
665*%B*b~2*%c*kd"2*xm™4*xx"10+12139*Bxb~2*%d "~ 3*m~2*x " 12+80*A*xaxb*d~3*m~5*x"8+120*
A*b~2%c*xd”2+m”~5*x~8+3940%A*b~2*d " 3*m " 3*x~10+40*B*a~2*d " 3*m~5*x "~ 8+240*B*xa*xb*
cxd™2*%m”5%x"8+7880%B*a*b*d~3*m~3*x~10+120*%B*xb~2*c”2*%d*m~5*x"8+11820*B*xb~2%c
*d"2*xm”"3*x"10+19524%B*xb"2*xd " 3*m*x " 12+A*a"2*%d " 3*m~6*x"6+6*A*xaxbkxckd"2*m”6*x”
6+1226*Axaxb*d”3*m~4*x"8+3*xA*xb"2*xCc”2*d*m”6*x"6+1839*%A*b"2*%c*kd"2*xm~4*xx"8+140
39xA*b~2%d " 3*m"2*x~10+3*B*a~2*c*d”~2+m~6*x " 6+613*B*a~2*xd " 3*m~4*x"8+6*Bxa*xb*xc
“2*d*m”6*x~6+3678*B*axbxckd”2*¥m~4*xx~8+28078*B*xa*xb*d”~3*m~2*x~10+B*b~2*c"3*m™
6%x~6+1839%B*b"2*%c”2*xd*m~4*xx"8+42117*B*b"2*%c*kd"2*m~2*%x"10+10395*%B*b"2*d " 3*x
T12+42%A*xa"2xd"3*%m”5*x " 6+252*%Akaxbxckxd"2*%m”5*x"6+9056*A*a*b*d"3*m”~3*xx"8+126
*A*b"2*%cT2xd*m"5*%x"6+13584*%A*xb"2*xcxd"2*%m” 3*%x"8+22902*%A*xb"2*xd " 3*m*x~10+126%*B
*a~2%ckd " 2+m~5xx”"6+4528*Bxa”~2xd " 3*m~3*x"8+252*B*axbxc”2*d*m~5*x~6+27168*B*a
*b*xcxd~2*m~ 3*%x"8+45804*B*axbxd”~3*m*x~10+42*%B*b~2*%c"3*m~5*x"6+13584*B*b"2*xc”
2xd*xm~3*x"8+68706*%B*b~2*xcxd " 2*m*x~10+3*%A*xa " 2*kc*kd " 2*¥m~6*x"4+679xAxa”"2*xd " 3*m”
4xx~6+6kAxaxbkxc”2*xd*m”6*x"4+4074*A*a*xb*kckd " 2xm~4*x"6+33254*%A*xa*xbkxd " 3*xm"2%x”
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8+Axb"2*%Cc”3*m~6*x"4+2037*A*b" 2% c"2*¢d*m"4*xx"6+49881xAxb"2*c*d"2*xm”"2*x"8+1228
5%xA*b"2%d"3*x"10+3*%B*a~2*%c"2xd*m”6%x"4+2037*B*a~2*c*d"2*m”~4*xx"6+16627*B*a”2
*d~3*xm”2*x " 8+2*xBxaxb*c”3*m~6*x"4+4074*Bxaxbkxc”2*xd*m~4*x"6+99762*xBxa*b*c*xd "2
*m~2*%x"8+24570*%B*a*b*d”~3*%x"10+679*B*b"2*%c"3*m~4*xx"6+49881*B*b"2*%c"2*xd*m”~2*x
~8+36855*B*b~2*xcxd"2*%x"10+132*%A*a"2*kc*kd " 2*¥m~5*xx"4+5292¢A*a”2*xd " 3*m~3*x"6+26
4xAxaxbxc”2*¢d*m~5*xx"4+31752xAxa*xb*ckd”2*xm”~3*x"6+55376*kA*a*b*xd~3*km*kx " 8+44 %A%
b~ 2xc”3*m™5%x"4+15876*%A*xb" 2% c”2%d*m” 3*x"6+83064*xAxb" 2% c*kd " 2*m*x"8+132*B*xa”~2
*C~2xd*m”5%x~4+15876*B*a~2xcxd " 2+m~3*x”~6+27688*B*a”~2*d " 3*m*x~8+88*B*a*xbxc”3
*m”~5*xx"4+31752xBxaxb*c”2xd*m”~3*x"6+166128*B*a*xb*cxd”2xm*x~8+5292*B*b~2*c~ 3%
m~3*xx~6+83064*B*b~2*%c " 2*xd*xm*xx"8+3*%A*a”2*%c”2*kd*m"6*xx"2+2259% Axa " 2*xckd " 2*m " 4*
X"4+20335*%A*a”2*xd"3*m~2*x"6+2*%A*a*bxc”3*m”~6*x"2+4518* Axa*xb*cT2xd*m~4*x"4+12
2010xAxaxb*c*d”2*m~2*x~6+30030*A*a*xb*d~3*x"8+753*A*xb"2%c”3*m™4*x"4+61005%A*
b~ 2xcT2xd*m”2*%x"6+45045%xA*xD" 2k ckd " 2*%x " 8+B*a"2*%c"3*xmT6%x"2+2259%B*xa " 2% c " 2*d*
m~4*xx"4+61005*%B*a”2*%c*kxd " 2*xm~2*xx"6+15015*%B*a~2*xd"3*x"8+1506*B*xaxb*c”3*m~4*x"~
4+122010*B*a*xbxc”2*xd*m~2*x~6+90090*B*a*xb*c*d~2*x~8+20335*B*b~2*c~3*m~2*x "6+
45045*B*xb~2*xc”2*%d*x"8+138*A*a~2*xc”2*xd*m~5*x"2+18840*A*xa~2*xc*xd~2*m~3*x"4+349
86k Axa~2x%d"3*m*x”6+92*A*a*b*c”3*m”~5*xx"2+37680*A*a*b*c”2*xd*m”~3*xx"4+209916*kAx*
axb*c*d~2*xm*xx"6+6280*%A*xb"2%xc 3*m™3%x"4+104958*A*b"2*c”2*xd*m*x"6+46*%B*a~2%c”
3*m~5%x"2+18840*B*xa~2*xc”2*d*m~3*x"4+104958*B*a~2*c*xd~2*xm*x~6+12560*B*a*xb*xc”
3xm~3*x"4+209916*B*xaxb*c”2*d*m*x~6+34986*B*xb~2*c”3*m*xx " 6+A*a”2*%c”"3*m~6+2505
*A*a"2xCcT2*¢d*m"4*xx"2+77937*xAxa”" 2% c*kd"2xm ™ 2*x"4+19305*%A*a"2*%d " 3*x"6+1670*A*a
*b*c”3xm~4*x"2+155874xAxa*xb*c”2xd*m~2*x"4+115830*Axa*xb*ckd”"2*xx"6+25979*Axb~
2%Cc73*%m"2*%x"4+57915%Axb" 2% c”2*%d*x"6+835%B*xa”2%Cc”3*m"4*x"2+77937*B*a”2*%c”2*d
*m~2%x"4+57915%B*a "~ 2*c*d~2*xx~6+51958*Bxaxb*c”3*m~2*x"4+115830*B*a*b*c~2xd*x
“6+19305*%B*xb"2*%Cc”3%x"6+48*A*a”2*%c”3*m~5+22620*%A*a"2*%c”2*¢d*m”"3*xx"2+142308*Ax*
a~2xckd " 2*m*x"4+15080*A*axbkc”3*m”3*xx"2+284616*A*axbxc”2*kd*m*x"4+47436*%A*xb”
2xc”3*km*x"4+7540%Bxa " 2*%c”3*%m~3*xx"2+142308*B*a”"2*c " 2*d*m*xx~4+94872*xBxa*xb*c”3
*m*x"4+925%Axa"2%c”3*%m"4+104277*A*a"2*%c"2*kxd*m~2*xx"2+81081*%A*a”"2*kckd"2*xx"4+6
9518xAxaxb*c”3*m”2*%x"2+162162*%A*a*xbkxc”2xd*x"4+27027*A*b~2*c~3*xx"4+34759*B*a
“2%c”3*xm " 2*xx"2+81081*%B*a”"2*%c"2*xd*x"4+54054*B*a*b*c”3*xx"4+9120*%A*a"2*xc"3*m”™3
+219162*%A*xa”~2*xc”2*d*m*x~2+146108*A*a*b*c”3*xm*xx~2+73054*B*a~2*c~3*xm*xx~2+4825
9xAxa~2*%c”3*%m~2+135135*%A*a"2*%c”2*xd*x"2+90090*A*a*b*xc”3*x"2+45045*B*a~2*c~ 3%
X"2+129072*%A*a"2*c~3*m+135135*%A*a”~2*c~3) * (exx) “m/ (13+m) / (11+m) / (9+m) / (7+m) /
(5+m) / (3+m) / (1+m)

Maxima [B] Leaf count of result is larger than twice the leaf count of optimal. 573 vs.
2(284) = 568.
time = 0.32, size = 573, normalized size = 2.02

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) ~2* (B*x~2+A) *(d*x~2+c) "3,x, algorithm="maxima")

[Out] B*b~2xd~3*x~13%e” (m*log(x) + m)/(m + 13) + 3*B*xb~2%c*d"2xx~11xe” (m*xlog(x) +
m)/(m + 11) + 2*B*axb*d~3*x"11*e” (m*log(x) + m)/(m + 11) + A*b~2xd"3*x~11x
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e” (m*log(x) + m)/(m + 11) + 3*B*b~2*c~2*d*x"9*e” (m*log(x) + m)/(m + 9) + 6%
Bxaxbxcxd~2*xx"9%e” (m*xlog(x) + m)/(m + 9) + 3xAxb~2xcxd~2xx"9*e” (m*log(x) +
m)/(m + 9) + Bxa~2xd"3*x"9*e” (m*log(x) + m)/(m + 9) + 2xA*a*xb*d~3*x"9*e” (m*
log(x) + m)/(m + 9) + B*b~2%c™3*x~7*e” (m*log(x) + m)/(m + 7) + 6*Bkaxb*c™2x
d*x~7*e” (m*¥log(x) + m)/(m + 7) + 3%A*b~2xc~2*d*x"7*e” (m*log(x) + m)/(m + 7)
+ 3xB*xa~2*%cxd"2*x"7*e” (m*log(x) + m)/(m + 7) + 6kxAxaxb*c*d 2*xx~7+*e” (m*log(
x) +m)/(m + 7) + A*a"2xd"3*x"7*e” (m*log(x) + m)/(m + 7) + 2*Bxaxb*c~3*x"5x
e (m*xlog(x) + m)/(m + 5) + Axb~2xc”~3*x"5*e” (m*log(x) + m)/(m + 5) + 3xBxa~2
*xc™2xd*x"5*e” (m*¥log(x) + m)/(m + 5) + 6xAxaxbxc”2xd*x"5xe” (m*log(x) + m)/(m
+ 5) + 3xAxa~2xcxd"2*x"5xe” (m*log(x) + m)/(m + 5) + B*a~2%c~3%x"3*e” (m*log
(x) + m)/(m + 3) + 2kA*axb*xc~3*x"3xe” (m*xlog(x) + m)/(m + 3) + 3*xA*a~2%c~2xd
*xx"3%e” (m*¥log(x) + m)/(m + 3) + (xxe)"(m + 1)*A*a~2xc~3*e”~(-1)/(m + 1)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 1691 vs.
2(284) = 568.
time = 2.81, size = 1691, normalized size = 5.95

Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) 2% (B*x~2+A)*(d*x~2+c)~3,x, algorithm="fricas")

[Out] ((B*b~2*d~3*m~6 + 36*B*b~2*d"3*m”~5 + 505x%B*b~2*%d~3*m~4 + 3480*Bxb~2*d~3*m~3
+ 12139*%Bxb~2%d~3*m~2 + 19524*B*b~2*%d"3*m + 10395*%Bxb~2*%d"3)*x~13 + ((3*Bx*
b"2%c*d"2 + (2*B*a*xb + A*b~2)*d"3)*m”~6 + 36855*B*b~2%c*d~2 + 38% (3*%Bxb~2*c*
d"2 + (2xBkxa*b + A*b~2)*d"3)*m~5 + 555%(3*Bxb~2%c*d~2 + (2*B*axb + A*b~2)*d
~3)*m~4 + 12285*%(2*Bxaxb + A*b~2)*d"3 + 3940%(3*Bkb~2xc*xd"2 + (2*Bxa*b + A%
b~2)*d"3)*m"~3 + 14039* (3*B*b~2*c*d~2 + (2*Bxaxb + A*b~2)*d"3)*m~2 + 22902 (
3*%Bxb~2xc*d"2 + (2*B*a*b + A*b~2)*d"3)*m)*x"11 + ((3*B*b~2*c~2xd + 3*(2*B*a
*b + A*b"2)*cxd"2 + (B*a~2 + 2*A*axb)*d"3)*m~6 + 45045%B*b~2xc"2*xd + 40%* (3%
Bxb~2*c~2xd + 3% (2xBxaxb + A*b~2)*c*d"2 + (B*a"2 + 2xA*axb)*d~3)*m”~5 + 613*
(3*%B*b~2%c"2%d + 3*(2*Bxaxb + A*b~2)*c*d"2 + (B*a~2 + 2xA*axb)*d~3)*m~4 + 4
5045 (2*xB*xa*b + A*xb~2)*c*d"2 + 15015%(B*a”~2 + 2*A*axb)*d~3 + 4528% (3*B*b~2*
c”2%d + 3*%(2%Bkaxb + A*b~2)*c*d"2 + (B*a~2 + 2kA*axb)*d~3)*m~3 + 16627*(3*B
*b~2xc”"2%d + 3% (2*B*axb + A*xb~"2)*c*xd"2 + (B*a~2 + 2kA*a*b)*d~3)*m”2 + 27688
* (3*xBxb~2%c"2xd + 3% (2*Bxaxb + A*b~2)*cxd"2 + (B*xa~2 + 2*A*axb)*d”3)*m)*x"9
+ ((B*b™2*c~3 + A*a~2+%d"3 + 3*(2*Bkaxb + A*b~2)*c"2*d + 3*(B*a~2 + 2xA*xaxb
Y*xcxd~2)*m~6 + 19305*%B*b~2%c~3 + 19305xA*a~2+%d"3 + 42*%(B*b~2%c~3 + A*xa~2*d"
3 + 3% (2kBxaxb + A*b~2)*c”2*d + 3% (B*a~2 + 2xA*axb)*c*d~2)*m~5 + 679*%(Bxb~2
*Cc~3 + A*a"2xd"3 + 3*(2*Bxaxb + A*b~2)*c"2*d + 3*x(B*a”~2 + 2*Axaxb)*c*d~2)*m
~4 + 57915%(2xBxa*xb + A*b~2)*c”2+d + 57915 (B*a~2 + 2*A*axb)*cxd"2 + 5292 (
B*b~2%c~3 + A*a~2xd"3 + 3*(2xBxaxb + A*b~2)*c”"2*d + 3x(B*a"2 + 2xAxaxb)*c*d
~2)*m~3 + 20335%(Bxb"2*xc~3 + A*a~2*%d"3 + 3*%(2*Bkaxb + A*b~2)*c"2xd + 3*(B*a
~2 + 2xA*axb)*cxd"2)*m”~2 + 34986* (B*¥b"2*%c~3 + A*a”~2xd"3 + 3% (2xBkxaxb + Axb”
2)*c72xd + 3*%(Bxa~2 + 2*Axaxb)*c*d”2)*m)*x”7 + ((3*xA*xa”~2*c*d"2 + (2*B*axb +
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A*¥b~2)*c”3 + 3*(B*xa~2 + 2*Axaxb)*c”2+d)*m~6 + 81081xA*a”2*c*d~2 + 44x*(3*A*
a~2xcxd"2 + (2xBxaxb + A*b~2)*c”3 + 3*%(B*xa"2 + 2*Axaxb)*c”2*d)*m”~5 + 753*(3
*Axa~2%c*d”2 + (2*Bka*xb + Axb~2)*c”3 + 3*x(B*a~2 + 2xAxaxb)*c”2xd)*m~4 + 270
27%(2*B*axb + A*b~2)*c~3 + 81081*%(B*a~2 + 2xA*axb)*c~2xd + 6280%* (3*kA*xa~2*cx*
d~2 + (2xBkxa*xb + A*b~2)*c”3 + 3*(B*a"2 + 2xAxaxb)*c”2xd)*m”~3 + 25979% (3*A*a
“2xcxd”2 + (2xBxaxb + A*b"2)*c”3 + 3*x(B*a”"2 + 2xAxaxb)*c”2*d)*m”~2 + 47436%(
3*xA*xa~2xc*kd"2 + (2xBkxa*xb + A*b"2)*c”3 + 3*(B*a"2 + 2xAxaxb)*c”2*d)*m)*x"5 +

((3%A*a~2xc™2xd + (B*a~2 + 2*A*axb)*c~3)*m~6 + 135135*%A*a~2xc~2%d + 46* (3%
A*a~2xc”2xd + (B*a~2 + 2*A*axb)*c”3)*m~5 + 835*%(3*%A*xa~2xc”"2*d + (Bxa~2 + 2%
A*xaxb)*c~3)*m~4 + 45045%(B*a~2 + 2kA*a*b)*c”3 + 7540%(3*xA*a~2*c~2xd + (B*a~
2 + 2xAxaxb)*c~3)*m”~3 + 34759*%(3*A*a~2xc"2xd + (B*a~2 + 2*A*axb)*c”3)*m~2 +

73054 (3xA*a~2%c™2xd + (B*a~2 + 2kA*xa*b)*c~3)*m)*x~3 + (A*a"2%c”3*m”~6 + 48
*A*a"2%c"3*xm™5 + 92b5%A*a”2*%c”3*m"4 + 9120%A*xa"2xc”3*%m”3 + 48259%A*xa~2xc”3%m
2 + 129072%A*a”2*%c”3*m + 135135%A*a~2%c”3)*x)*(x*e) "m/(m~7 + 49*m~6 + 973*
m~5 + 10045*%m~4 + 57379*m~3 + 177331*m~2 + 264207*m + 135135)

Sympy [B] Leaf count of result is larger than twice the leaf count of optimal. 11914 vs.
2(284) = 568.
time = 1.59, size = 11914, normalized size = 41.95

Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**xmx (bkx**2+a)**2% (Bxx**2+A) * (d*x**2+c) **3,X)

[Out] Piecewise(((—A*ax*2xc**3/(12xx**x12) - 3kAxa**x2kcx*k2xd/ (10*x**10) - 3kAxa*x*2
kckd*x*2/ (8xx*x*8) — Akxa*xx2xd**x3/(6*x**6) — Axaxbkc**x3/(5*xx**10) - 3kAxakxbkcxk
*2%d/ (4*x**x8) — Akxaxbkxckxd**2/x*x*6 — Akxaxbxdx*3/(2*x**x4) — Axbk*2kc**x3/(8*xx*
*8) — Axbx*2kc*x*2%d/ (2*x**6) — 3kA*b*x*2kckd*x*2/ (4d*x**4) — Axb*x*x2xd**3/ (2%x*
*¥2) — B¥ax*2%c**3/(10*x*x*10) - 3*Bka*x*2kc**2*xd/(8*x**8) - Bkakx*x2kckd**x2/ (2%
x*%%6) — Bka*xx2xd*x3/(4*xx**4) — Bxaxbkc**x3/(4*xx**8) — Bxaxbkckx2kxd/x**x6 — 3%
Bxaxbkcxdx*2/ (2*x**x4) - Bkxakxbkdx*3/x**2 — B¥b**2kc**x3/(6*x**6) — 3*xBxb**2%cC
*xx2kd/ (A*x**4) — 3*kBrb**k2kxckd**2/(2%x**2) + Bxbx*2xd**3*log(x))/e**13, Eq(m
, —13)), ((—A*ax*2*cx*3/(10*x*x10) — 3*kAxakx*2xck*2xd/ (8xx**8) - Axak*2xckxd*
*¥2/ (2%x**%6) — Akxa*x*x2kxd**x3/(4dxx*x*x4) — Axaxbkc**x3/(4xx*x*8) — Axakxbkck*x2xd/x**
6 - 3kAkxaxbkxckdx*2/(2%x**4) — Akxaxbkd*x*3/x*x*2 — Axb*x2kc*k*x3/(6*x*x*6) — 3kAx
b**x2%cx*k2xd/ (4*x**4) — 3*kAxbx*2kckd**2/(2%x**2) + Axb**x2*%d**3xlog(x) - B*ax
*¥2%Cck*3/ (8xx*x*8) — Bkakxx2kxckx*x2xd/ (2*x**6) — 3kBkax*x2xckd**2/(4d*x**x4) - Bkxax
*2xd*x*3/ (2%xx*x*2) — Bkxakxbkck*3/(3xx*x*6) — 3*Bkxaxbkckx*2kxd/(2*x**4) - 3*Bkakxbx
ckd**2/x**2 + 2%Bxaxb*d**3%log(x) — Bxbx*2kcx*3/(4*x**4) - 3*Bkbk*2kckx*2%d/
(2xx*%2) + 3xBxb**2xc*d*x2%1log(x) + Bxbx*2xdx*3*xx**2/2)/e**11, Eq(m, -11)),
((-A*xa*x*x2xc**x3/ (8xx*x*8) — Axax*2kxcx*2kxd/ (2*x**6) — 3kAxax*kckxd*x*2/ (4d*x**4
) — Axax*2%xd*x*3/(2%x**2) - Akxaxbkc**3/(3*x**6) - 3kxAkxaxbkxcx*2xd/(2*x**4) -
3kAxaxbkxckd*k*2/x**2 + 2kAxaxb*d**x3*log(x) — Axbx*2kcx*3/(4*x**4) — 3kAxb**2
kxckk2xd/ (2xx*x*2) + JkAxbx*2kckd**2x1og(x) + A¥bk*2kd**3*kx*k*2/2 — Bkax*k2kck*
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3/ (6*%x*%6) — 3*Bxaxx2kcx*x2xd/(4*x*x*x4) — 3xBkax*x2kckdx*2/(2%x**2) + Bkax*x2%d
*x*%3%1og(x) - Bxaxbkcx*3/(2%x*x4) - 3*Bkaxbkcx*2xd/xx*2 + 6%Bkaxbkcxdx*2xlog
(x) + Bxaxb*d*x3*x*x2 — Bkbk*2kck*3/(2%x*x2) + 3*B*b*x2*c*x2+d*log(x) + 3*B
*kb**x2kCckd**2*¥x**2/2 + Bxb**x2*d**3xx*x4/4) /ex*9, Eq(m, -9)), ((-A*ax*2xc*x3/
(B*x*%x6) — 3kAxax*k2kxck*2kxd/ (4d*xx**4) — 3kAkakx*kckd**x2/(2kx*x*2) + Akxakxk2xkd*kk
3xlog(x) - Axaxbkcx*3/(2%x*x4) - 3xAkxaxbkcx*2xd/x*x*2 + 6xA*axbkxcxd**2xlog(x
) + Akaxbxd**3xx**2 — Axb**2%c*k*3/(2xx**2) + 3kAxb**2xc**2xd*log(x) + 3*Axb
*xkkCkd*kk2kx*¥%2/2 + Axbk*k2kd**k3%kx*k*4/4 - Bkakxx2kck*x3/(4xxk*4) — 3kBkakk2kck
*x2xd/ (2*x**2) + 3xBxa*xx2xckd**x2%log(x) + Bkax*k2kdx*3*xx**2/2 — Bkaxbkcx*3/x*
*2 + 6*Bkaxbxckx*2xdxlog(x) + 3*kBkaxbkxckd**x2*x**2 + Bkaxbxd**3xx**4/2 + B¥bx
*x2xc*k*x3x1og(x) + 3*Bkbk*k2kck*2kd*x**2/2 + 3*Bkbk*2kckd**2kx**4/4 + Bxb**2xd
*x*3xxx*%6/6) /ex*xT7, EqQ(m, -7)), ((-Axax*2xcx*3/(4*xx**4) — IkAkax*k2kcx*2xd/ (2%
x*x*2) + 3kAxaxk2kckd*x*x2x1log(x) + Akax*2kd**3*x**2/2 — Axaxb*c**x3/x*x2 + 6*A
xa¥xbkcx*x2kxd*xlog(x) + 3kAkaxbkckd**2*x**2 + Akaxbkxd**3*kx**4/2 + A¥bk*k2kc**3*
log(x) + 3*Axb**2xC*x*2xd*x**2/2 + 3kAxbx*k2kckd**2xx**4/4 + A¥b*k*2%d**3*x**6
/6 — Bkax*2kcx*3/(2*x**2) + 3*Bkax*2kck*2kd*klog(x) + 3*Bkakx*x2kckdr*2*x**2/2
+ Bxax*2xd**3xx**4/4 + 2*Bkaxbxc**3xlog(x) + 3*Bkaxbxc**2xd*x*x2 + 3*Bkaxb
*Ckd**2*kx**4/2 + Bkaxbkd**3*x**x6/3 + Bkbk*k2kck*k3%x*x*2/2 + 3*Bkb**2kck*x2kd*x
*x*k4/4 + B¥bk*2kckd**2%x**6/2 + Bxb**2kd**3*x**8/8)/ex*5, Eq(m, -5)), ((-A*a
*k*k2kCk*k3/ (2%x*k*2) + JkAkax*k2kck*k2kd*log(x) + 3kAkxa*xx2kckd**2*x**2/2 + Akaxx*
2xd**3kx**k4/4 + 2xAxaxbkxcx*3xLog(x) + 3kAkakbkcx*k2kxdxx**2 + 3kAkakxbkcxd*x2x
x*¥%4/2 + Axaxbkd**x3kx**x6/3 + Axbk*k2kck*k3*kx*%2/2 + 3IkAxbkx2kckk2kdkx*k*x4d/4 +
Axbx*2xCxd**2xx**6/2 + A*bk*2*%d**3*x**8/8 + Brax*2xcx*3xLog(x) + 3*Bkax*2*c
*kkAkx*%2/2 + 3kBkaxk2kckdx*2kx**4/4 + Bkakxk2xdkkx3kx**6/6 + Bkaxbkckk3Ikxkk
2 + 3%Bkxaxbkxcx*2kxd*xx*x*4/2 + Bkakxbkxckd*x*2xx*x*6 + Bkakxbkd**3*x**8/4 + Bxbk*2x
cx*k3%xx*k*4/4 + Bkxbk*2kck*x2kxd*x**6/2 + 3*%Bxb*k2kckd**2*kxx**8/8 + Bkbk*2kd**k3*x
*x%10/10) /ex*3, Eq(m, -3)), ((Axax*2kcx*3*log(x) + 3kAkakx*x2kck*x2*xd*xx**2/2 +
Sk Akakkkckdk*kkx*k*k4/4 + Aka*xkxdkkx3kx*k*6/6 + Akaxbkck*k3kx*k*x2 + 3kAkakbkckk
2xd*xxk*4/2 + Akaxbkckdkkx2xx*k*x6 + Akxakxbkdx*3%x*x*8/4 + Axb*x2kckx3kx*kx4/4 + A
*bkkQkCk*k2kd*xxX*k*6/2 + IkAkb**k2kCckd*x*2*kxx**8/8 + A*b*x*2kd**3*xx**x10/10 + Bx*a*x
2k Ckk3kx*k*%2/2 + 3kBkakkQkckkkdkx*k*4/4 + Bkak*k2Qkckd**x2xx**x6/2 + Bkakxk2kd*x*3
*x%*%8/8 + Bxakxbkck*x3kxx**x4/2 + Bkaxbkckkx2kxd*xx**x6 + 3*Bkaxbkckd**x2*xx**x8/4 + B
*a*xbxdx*3%x*x*10/5 + Bxb**2kCckx*3%x*x*6/6 + 3*B¥b**22kck*2*kd*x**8/8 + 3*Bkxb**2x%
ckd**2*x**10/10 + Bxb**2xd**3xx*x12/12) /e, Eq(m, -1)), (Akax*2kck*3kmk*Bkx*
(exx)**m/ (m**7 + 49*m**6 + 973*m**5 + 10045*m**4 + 57379xm**3 + 177331*m**2
+ 264207+m + 135135) + 48*A*xa*x2xcx*3*kmkx5xx*x (e*x)*x*m/ (m**7 + 49*m**6 + 97
3*xm*x*5 + 10045*m*x*x4 + 57379x*m**3 + 177331*xm**2 + 264207*m + 135135) + 925%A
kakxk 2k CrokIxkmAkkd*xk (exx) *x*km/ (m**7 + 49*m**6 + 973*m**5 + 10045*m**4 + 57379
m**3 + 177331 m**2 + 264207+*m + 135135) + 9120*Axa**2*cx*k3xm**3*x* (e*xx) **m/
(mx*7 + 49*m*x*x6 + 973*m*x*x5 + 10045*m*x*4 + 57379*m**3 + 177331*xm**2 + 264207
*m + 135135) + 48259k Axax*2xcx*k3xmx*k2xxx (exx) **m/ (m**7 + 49xm**6 + 973*m**5
+ 10045*m**4 + 57379 m**3 + 177331*m**2 + 264207+m + 135135) + 129072*A*ax*
* 2% CkkJxkmkxk (@*xx) **km/ (m**7 + 49*m**6 + 973*m**5 + 10045*m**4 + 57379*m**3 +
177331*m**2 + 264207*m + 135135) + 135135%A*ax*2xc**3*xx (exx)**m/ (m**7 + 4
9xm**6 + 973xm**5 + 10045*m**4 + 57379*m**3 + 177331*m**2 + 264207*m + 1351
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35) + 3kAxax*2kckx*x2kdkmkx*x6xxk*x3% (e*xx) **km/ (m**7 + 49*m*x*x6 + 973xm**5 + 10045
*m**4 + 57379+ m**x3 + 177331*m*x*x2 + 264207*m + 1...

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 3283 vs.
2(284) = 568.
time = 1.28, size = 3283, normalized size = 11.56

Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m*(b*x~2+a) 2% (Bxx~2+A)* (d*x"2+c)~3,x, algorithm="giac")

[Out] (B*b~"2xd~3#m~6*x~13*x"m*e™m + 36*B*b~2*d~3*m~5*x"13*x"m*e"m + 3*B*b~2*c*d”~2
*m~6*%x"11*%x"mke m + 2*Bxaxb*d"3*m~6*x"11*x"m*¥e"m + A*b"2*d"3*m”~6*x"11*x"m*e
“m + 505*%B*¥b72*%d"3*m~4*x"13*x m*xe m + 114*%B*¥b"2*%cxd"2*xm"5*x"11*x"m*e"m + 76
*B*xa*xb*xd " 3*m~5*xx"11*x " m*xe"m + 38*A*xb"2*xd"3*m"5*x"11*x"m*e"m + 3480*B*b~2*d”
3xm~3*x"13*x"m*e"m + 3*B¥b"2%cT2*kd*m”6*x"9*x"m*e"m + 6*Bkxakxb*ckxd 2 m”6*x"9*
x"m*xe"m + 3*%A*xbT2*xckd"2*m”6*x"9*x m*¥e"m + B*a"2*%d"3*m”6*x"9*x"mke m + 2xA*xa
*¥bxd"3*m”~6*x"9%xXx"m*e"m + 1665*%Bxb~2xckd"2*m~4*x"11*x"m*e"m + 1110*Bxa*xbxd~3
*m~4*x"11*xx"m*xe"m + 555%A*b"2*%d"3*m"4*x"11*xx"m*xe"m + 12139*Bxb~2xd"3*m”2%x~
13*x"m*e"m + 120*B*b"2%c™2*%d*m~5*x"9*x"m*e"m + 240*B*axbxckd”2*m~5*xx~9*kx “m*
e m + 120*%A*xb"2*c*kd”2*%m~5*x"9*x " m*e"m + 40*B*a"2*%d"3*m”5*x"9*x"m*ke"m + 80*A
*axb*d~3*m~5*x"9%x"m*xe"m + 11820%Bxb~2*c*d"2*m~3*x"11*x"m*e"m + 7880*Bxaxbx*
d73*m"3*x"11*%x"m*e"m + 3940%Axb~2xd"3*m”3*x"11*x " mke m + 19524%Bxb~2%d~3*m*
x713*x"m*e"m + B¥b"2%c"3*m”6*x"7*x"m*e m + 6*BkakxbkcT2*xd*m~6*x”7*xX m*e m +
3xAxb"2*%cT2*%d*m”6*x"7*x m*ke m + 3%Bkxa"2%ckd"2*m~6*x”7*x mke m + 6%Axaxbkckxd
T2*mT6kxXTT7*x " m*e"m + A*a"2*%d"3*mT6*xx"7*x " m¥e"m + 1839%B*bT2%cT2*kd*m"4*xx"9*x
“m¥xe"m + 3678*Bka*b*cxd”2*m”4*x"9*x"m*e " m + 1839%A*xb"2*ckd"2*m”"4*x"9*xXx m*e”
m + 613%B*a”2*%d"~3*m~4*x"9*x m¥e m + 1226%A*xa*bxd"3*m”~4*x"9*xX "m*e"m + 42117%*
B¥b"2%ckd"2*m~2*x"11*x"m*e"m + 28078*B*axb*d~3*m~2*x"11*x"m*e"m + 14039*AxDb
“2xd"3xm”2*%x"11*%x " mke™m + 10395%B*b"2*%d"3*x"13*x"m*e"m + 42*B*¥b"2*c”3*m"5*x
TT*x"m*xe"m + 252%Bkxaxb*cT2xd*m”5*x"7*x " mke m + 126%AxbT2%cT2xd*km”5*x”7*x "m*
e m + 126*Bxa”2*c*kd " 2*%m~5*x”7*x " m*xe"m + 252*xAxaxbkckd”"2*m"5*x"7*x " m*xe"m + 4
2xA*a"2%d"3*m"5*x"7*x m*xe m + 13584%Bxb~2xc”2xd*m~3*x"9*x"m*xe m + 27168%B*a
*¥b*cxd"2*m”3*x"9*x"m*e " m + 13584*A*b"2*xckd"2*m”3*x"9*x " m*¥e"m + 4528*Bkxa”2*d
“3*%m~3*xx"9*x " m*¥e"m + 9056*A*a*b*d"3*m”3*x"9*x " m*e"m + 68706*B¥b~2*ckxd”2*m*x
“11*x"m*e"m + 45804*Bxaxb*d”3*m*x"11*x"m*e"m + 22902*%A*b~2*%d"3*m*x"11*x"m*e
“m + 2*xBka*b*cT3*m"6*x"5*x " m*xe"m + A*xbT2*%c”3*m"6*x"5*x"m*¥e"m + 3*B*aT2xcT2x*
d*m~6*xx"5*x"m*e"m + 6*A*axbxc”2*xd*m”6*xX"5kx"m*¥e"m + 3*kA*a"2xckxd"2*m”6*x"5*x
“mxe"m + 679*%B¥bT2*%c”3*m"4*x"T7*x " mke m + 4074*BkaxbkcT2xd*m"4*xX"7*x m*e"m +
2037*Axb"2*%c”2*%d*m”~4*x"7*x " m*e"m + 2037*B*a"2xc*xd"2*m"4*x"7*x"m*e"m + 4074
*A*xa*xbkxckxd 2xm~4*x"7*x"m*ke m + 679xA*xa"2*%d"3*m"4*x"7*x " m*xe"m + 49881*Bxb~2x*
CcT2*xd*m”2*%x"9*kx"m*e " m + 99762*Bxaxbkckd”"2*xm”2*x"9*x " m*xe"m + 49881xA*xb~2*c*xd
T2¥m”T2*xx"9*%x " m*e"m + 16627*Bxa”2+¢d"3*m”2*x”"9*x " m*xe"m + 33254xA*axb*xd”3xm”2*
X"9*kx"mke"m + 36855*%B*b~2*kc*kd"2*%x"11%x " m*xe m + 24570%Bka*bxd”"3*x”"11*x m*e"m
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+ 12285*%A*b"2*%d"3*x"11*x"m*e"m + 88*Bxaxb*c~3*m~5*x"5*x " mke"m + 44*xA*xb~2%c
“3*%m~b*xx"5*x m*¥e"m + 132%B*a”~2*c”2*d*m”~5*x"5*x"m¥e"m + 264*Axaxbkxc”2*d*m”5*
x"b*%x"mke m + 132%A*a”2%ckxd"2*m”5*x"5*xx"m*e m + 5292%BxbT2*c”3*%m”3*%x”7*x m*
e m + 31752%Bxaxb*xc”2*%d*m”~3*x"7*x " m*xe m + 15876*xA*b~2*cT2xd*m”3*x"7*x m*e " m

+ 15876*B*a”2*%cxd"2*m~3*x"7*x"m*¥e"m + 31752*%A*axbxckd”2*m”3*x”"7*x m*e"m +
5292%A*a”"2*%d"3*m~3*x"7*x " m*xe m + 83064*B*b~2%c”2xd*m*x"9*xX "m*e"m + 166128%B
*a¥xbxcxd"2*m*x"9*x"m*e " m + 83064*A*b"2xckd”2*m*x"9*x"m*e"m + 27688*B*a~2*xd”
3xm*xx~9*x " m*¥e"m + 55376xAxa*xb*d”3*m*xx"9*x"m*e"m + B*a"2%c"3*m”6*x"3*x m*e " m

+ 2xAxa*xb*c”3*%m"6*x"3*x " m¥e"m + 3*kA*a"2%c”2*d*m”6*x”"3*x m*¥e"m + 1506*B*a*b
*Cc73*m"4*xx"5*xx"m*¥e"m + 753*%A*b"2*xc”3*m"4*x"5*x m*e"m + 2259*B*a~2*c”2*xd*m™4
*x"b*x"m*e"m + 4518*%Axaxb*cT2*d*m”"4*x"5*%x " m*¥e"m + 2259%Axa”2xc*kd"2*m”4*x 5%
x"m*¥e"m + 20335%Bxb"2*c”3*m~2*x"7*x " m*xe"m + 122010%B*xaxbkc”2*d*m”2%*x"7*x m*
e’ m + 61005%Axb"2*xc”2*%d*m”~2*x"7*x " m*e m + 61005%xB*a”2*%c*d~2*m”2*x"7*xX "m*e " m

+ 122010*Axa*xb*c*d™2*m~2*x"7*x " m*e"m + 20335%A*a”~2*d"3*m”~2*x"7*x " m*xe"m + 4
5045xBxb"2*%c”2*¢d*x"9*x " mke"m + 90090*B*a*b*c*d " 2*x"9*x " m*e"m + 45045*%A*b”2x%
cxd"2*%x79xx"mke m + 15015*%B*a”2*xd"3*x"9*x " m*xe"m + 30030*A*a*xb*d”3*x"9*x m*e
“m + 46%B*a”2*%c”3*m"5*x"3*x"m*e"m + 92xA*axb*cT3*m~5*x"3*x " m*xe"m + 138kAxa”
2xcT2*%d*m”5*%x"3*x"m*e"m + 12560*B*axb*c”3*m”3*x"5*x"m*e"m + 6280*A*xb”"2*c” 3%
m~3*x"5*xx"m*e"m + 18840%B*a”2%c”2*kd*m”3*x"5*x"m*¥e"m + 37680*A*axbkc”2*d*m”~3
*x"bxx"mke"m + 18840*A*a”2%cxd"2*m”3*x"5*x m*¥e"m + 34986*B*b"2*kc”3*km*x"T7*x"
m*e m + 209916*B*a*b*c”2xd*m*x~7*x " m*xe"m + 104958*Axb"2*c”2*d*m*xX”7*X m*e " m

+ 104958%B*a”~2*c*d"2*m*xx~7*x m*xe m + 209916*Axa*xb*ckxd”~2*m*x"7*x " m*e"m + 34
986xA*a”2*%d"3*m*x"7*x " m*e"m + A*a~2%c”3*m”6*x*x"m*e m + 835*%Bka”"2%c”3*m”4*x
“3*%x"m*xe"m + 1670%A*axbxc”3*m"4*x"3*kx"m*¥e"m + 2505kxAka”2*cT2xd*km”4*x " 3%x " m*
e"m + 51958%Bxaxb*c”3*m~2*x"5*x " m*xe"m + 25979%A*xb"2*c”3*m"2*x"5*x " m*xe"m + 7
7937*B*a~2*%c™2*%d*m~2*%x"5*x"m*e"m + 155874*xA*axb*c”2*kd*m”~2*x"5*x " m*e™m + 779
37xAxa~2xc*kd"2*m~2*%x"5kx"m*xe"m + 19305%B*b~2%c”3*x”"7*x"m*¥e"m + 115830*B*axb
*¥CT2xd*xx"7*x " m¥e"m + 57915%AxbT2*%cT2*%d*xx"7*x " m*¥e"m + 57915%Bxa”2%ckd 2%x"7*
x"m¥e"m + 115830*A*axbxckd”2*x"7*x"m*e " m + 19305*¢A*a~2xd"3*x"7*x " m*xe m + 48
*¥A*a"2%xc”3*m”b*x*x " m*e"m + 7540%Bxa”2*c”3*m"3*x”"3*x " m*¥e"m + 15080*Axa*xb*c”3
*m~3*%x"3*kx"m*¥e"m + 22620%A*xa”"2*kc”2*d*m”3*x"3*x " m*xe"m + 94872*xBkaxb*c”3kmxx”
Bxx"m*xe"m + 47436%Axb~2xc”3*m*x"5kx"m*ke"m + 142308*Bxa”2%c”2*d*m*x"5*x " m*e”
m + 284616%Axaxbkc”2*d*m*x"5*x"m*¥e"m + 142308*A*a”2*c*d”2*m*x"5*x"m*e"m + 9
25*%A*a”2xc”3*m " 4*x*x " mke m + 34759%B¥a”2*%c”3*m”. ..

Mupad [B]
time = 1.74, size = 694, normalized size = 2.44

Verification of antiderivative is not currently implemented for this CAS.

[In] int((A + Bxx"2)*(exx) m*(a + b*x~2) " 2x(c + d*x~2)"3,x)

[Out] (x"7*(e*xx) m*(A*a~2%d"3 + Bxb~2%c~3 + 3*%Axb~2%c~2xd + 3*Bxa~2%c*xd~2 + 6xAxa
*bxckd~2 + 6%*Bxaxbkc™2%d)*(34986*m + 20335*m~2 + 5292*%m~3 + 679*m~4 + 42%m”
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5 + m™6 + 19305))/(264207*m + 177331*m"2 + 57379*m~3 + 10045*m~4 + 973*m”5
+ 49*%m~6 + m~7 + 135135) + (c*x"5*(e*x) m*(3*A*a~2+%d~2 + A*b"2%c”2 + 2*B*ax
b*c”™2 + 3xBxa”~2%c*d + 6xAxaxb*cxd)*(47436*m + 25979*%m~2 + 6280*m~3 + 753*m”
4 + 44*m”™5 + m~6 + 27027))/(264207*m + 177331*m~2 + 57379*%m~3 + 10045*m~4 +
973*m~5 + 49*m~6 + m~7 + 135135) + (d*x"9*(e*x) “m*x(B*a~2+%d~2 + 3*B*b~2*c”2
+ 2kAxaxbxd~2 + 3*%A*xb"2*c*d + 6*Bkxaxbxcxd)*(27688*m + 16627*m~2 + 4528*m~3
+ 613*m™4 + 40*m~5 + m~6 + 15015))/(264207*m + 177331*m~2 + 57379*m~3 + 10
045*m~4 + 973*m”~5 + 49*%m™6 + m~7 + 135135) + (A*a~2xc”~3*x*(e*x) “m*(129072*m
+ 48259*m~2 + 9120*m~3 + 925%m~4 + 48*m”~5 + m~6 + 135135))/(264207*m + 177
331*m~2 + 57379*m~3 + 10045*m~4 + 973*m”5 + 49*m~6 + m~7 + 135135) + (axc”2
*x " 3% (e*x) “m* (3kxA*a*d + 2xAxbkxc + Bxaxc)*(73054*m + 34759*m~2 + 7540%m~3 +

835*m~4 + 46*m™5 + m~6 + 45045))/(264207*m + 177331*m~2 + 57379*m~3 + 10045
*m~4 + 973*m~5 + 49*%m™6 + m~7 + 135135) + (b*d"2*x"11*(e*x) “m* (Axb*d + 2xBx
a*d + 3*Bxbxc)*(22902*m + 14039*%m~2 + 3940*m~3 + 555%m~4 + 38*%m™5 + m”~6 + 1
2285))/(264207*m + 177331*%m~2 + 57379*m~3 + 10045*m~4 + 973*m~5 + 49*m~6 +
m~7 + 135135) + (B*b~2*d"3*x"13*(e*x) “m*(19524*m + 12139*%m~2 + 3480*m~3 + 5
05%*m~4 + 36*m~5 + m~6 + 10395))/(264207*m + 177331*m~2 + 57379*m~3 + 10045%
m~4 + 973*m~5 + 49*m”~6 + m~7 + 135135)
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3.17 [(ex)™ (a + bz?) (A + Bz?) (c+ dz?)’ dzx

Optimal. Leaf size=189

aAcd(ex)'™™ c2(Abc + aBc + 3aAd)(ex)*™™ c(3ad(Bc+ Ad) + be(Bc + 3Ad))(ex)5+™ +d(3bc(Bc + Ad
e(1+m) e3(3+m) e’(5+m)

[Out] axAxc™3*(exx)~(1+m)/e/ (1+m)+c” 2% (3kAxaxd+Axbxc+Bxa*c) * (e*x) ~(3+m)/e~3/(3+m)
+c* (3*xaxd*x (Axd+B*c) +bxc* (3*A*d+B*c) ) * (e*xx) ~ (5+m) /e~5/ (5+m) +d* (3*b*c*x (Axd+B*
c)+axd* (A*d+3*Bxc) ) * (e*xx) ~(7+m) /e~ 7/ (7+m) +d"2* (Axbxd+B*a*d+3*Bxb*c) * (e*xx) ~ (

9+m) /e~ 9/ (9+m) +b*B*d~3* (e*xx) ~(11+m) /e~ 11/(11+m)

Rubi [A]

time = 0.12, antiderivative size = 189, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.034,

steps used = 2, number of rules used = 1, integrand size = 29,
Rules used = {584}

c(ex)™3(3aAd + aBc + Abc) | d*(ex)™**(aBd + Abd + 3bBc) | d(ex)™"(ad(Ad + 3Bc) + 3bc(Ad + Bc)) | c(ex)™*(3ad(Ad + Bc) + be(3Ad + Bc)) | aAc(ex)™! | bBd®(ex)™!
+ + +
e3(m+3) ed(m+9) e'(m+7) e5(m+5) e(m+1) el(m + 11)

Antiderivative was successfully verified.
[In] Int[(e*x) m*x(a + b*x"2)*x(A + Bxx"2)*(c + d*x~2)~"3,x]

[Out] (axA*xc™3*(exx)~(1 + m))/(ex(1 + m)) + (c"2*x(Axb*c + a*Bkc + 3*axAxd)*(e*xx)”
(B +m))/(e™3*%(3 + m)) + (cx(3*axd*(Bxc + A*d) + bkxcx(Bxc + 3*A*xd))*(e*xx)~(

5+ m))/(e”5%(5 + m)) + (d*(3*bkxc*(B*c + A*xd) + a*d*x(3*Bxc + Axd))x*(e*x)~(7
+m))/(e”7*(7 + m)) + (d"2%(3*b*Bxc + A*b*d + a*B*d)*(exx)~(9 + m))/(e”9*(

9 + m)) + (b*¥Bxd~3*(e*x)” (11 + m))/(e”11x(11 + m))

Rule 584

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(mn_))"(p_.)*((c_) + (d_.)*(x_)"(n
M (q_)*((e) + (£_)*x(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrandl[
(g*x) "m*(a + b*x"n) "px(c + d*x"n)"qg*(e + f*x"n)"r, x], x] /; FreeQ[{a, b, ¢
» d, e, £, g, m, n}, x] & IGtQ[p, -2] && IGtQlq, O] && IGtQ[r, O]

Rubi steps

/(em)m (a+bz?) (A+ B2?) (c+ dx2)3 dzx = / (aAc3(ex)m + € (Abe + aBe —;—23aAd)(ex) " + (3ad(B

aAcd(ex)'™™  ?(Abc+ aBc+ 3aAd)(ex)>t™  c¢(3ad(Bc-
- + +
e(14+m) e3(3+m)

Mathematica [A]
time = 0.44, size = 151, normalized size = 0.80

o aAc® 4 c*(Abc + aBc + 3aAd)z? + c(3ad(Bc + Ad) + be(Bc + 3Ad))z* + d(3bc(Bc + Ad) + ad(3Bc + Ad))z® + d*(3bBc + Abd + aBd)z? + bBd3z10
14+m 3+m 5+m T+m 9+m 11+m
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Antiderivative was successfully verified.

[In] Integrate[(e*x) m*(a + b*x"2)*(A + Bxx~2)*(c + d*x~2)"3,x]

[Out] x*(e*x) m*((axA*c™3)/(1 + m) + (c™2x(Axb*c + a*Bxc + 3*a*xAxd)*x~2)/(3 + m)
+ (c*x(3*axdx(Bxc + Axd) + b*cx(Bxc + 3*A*d))*x"4)/(5 + m) + (d*(3*bxc*(Bx*c

+ Axd) + a*xd*(3*B*xc + Axd))*x76)/(7 + m) + (d"2+(3*xb*B*c + Axbxd + a*B*d)*x
~8)/(9 + m) + (b*B*d~3*x~10)/(11 + m))

Maple [B] Leaf count of result is larger than twice the leaf count of optimal. 1228 vs.
2(189) = 378.
time = 0.11, size = 1229, normalized size = 6.50 Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*(b*x~2+a)* (B*x~2+A)* (d*x~2+c) ~3,x,method=_RETURNVERBOSE)

[Out] x*(B*b*d~3*m~5*x~10+25*B*b*d~3*m~4*x~10+A*b*d~3*m~5*x~8+B*a*d ~3*m~5+x~8+3*B
*bkc*xd~2*%m~5*xx " 8+230*Bxb*d "~ 3*m~3*x~10+27*Axb*d "~ 3*m~4*x"8+27*B*a*xd " 3*m~4*x"8
+81*%B*bkcxd~2*%m~4*x~8+950*%B*b*xd~3*m~2*%x"10+A*a*xd~3*m~5*x " 6+3*%A*b*kckxd~2*m”~ 5%
X"6+262%xAxbxd"3*%m”3*x " 8+3*Bkakxckxd"“2*xm”5*x"6+262*%B*axd~3*m”~3%x " 8+3*B*xb*kc~2%d
*m”~5*x"6+786*Bxbkckd”~2+m~3*x~8+1689*Bxb*xd~3*m*x~10+29*%A*a*xd~3*m”~4*x " 6+87*Ax
bkckd"2+m~4*x”~6+1122%Axbxd~3*m~2*x~8+87*B*a*xckxd ™ 2*m~4*x~6+1122*%B*a*xd~3*m” 2
X~ 8+87*Bxbxc~2*xd*m~4*x~6+3366*B*xb*ckxd”2*m”2*x"8+945*%B*b*d~3*xx~10+3*A*a*xc*xd”
2xm~5*x"4+302xA*xa*xd”3*m~3*xx " 6+3*%Axbxc"2*¢d*m”5*x"4+906*Axb*xckd " 2*m~3*xx"6+204
1xA*xb*d~3*m*xx~8+3*B*a*c™2*xd*m~5*xx~4+906*B*a*c*d”~2*m~3*x~6+2041*B*xaxd~3*m*x~
8+B*b*c~3*m~5*x~4+906*B*b*c~2xd*m”3*x~6+6123*B*b*c*xd~2*xm*kx " 8+93*Axa*c*xd 2*m
“4%xx"4+1366%A*a*xd”3*km"2*xx"6+93*AxbxcT2xd*m~4*x"4+4098*A*b*ckd"2*m"2*xx"6+115
BxAxb*kd~3*x"8+93*%Bxaxc”2*¢d*m~4*xx"4+4098*B*a*xcxd"2*m”2*x"6+1155%B*a*xd”3*xx"8+
31%B*b*xc~3*m~4*x"4+4098*Bxb*c ™ 2*¢d*m”~2*x " 6+3465*%B*b*cxd~2*x"8+3*xAxa*xc”2*d*m”
5%xx72+1050%A*a*c*kd™2*xm” 3*x"4+2577*A*xaxd~3*m*x~6+A*b*c”3*m~5*xx"2+1050*%A*xb*c”
2%d*m~3*%x"4+7731*%A*b*ckd~2*xm*xx~6+B*a*c”3*m”~5*xx"2+1050*B*a*xc”2xd*m~3%x"4+773
1*B*a*xcxd~2xm*x~6+350*Bxb*c~3*m~3*x"4+7731*Bxb*c~2*d*m*x~6+99*A*a*xc~2xd*m~4
*x72+5190*Axakckd™2*%m”™2*xx"4+1485*%A*a*xd”3*x"6+33*%A*b*c”3*m"4*x"2+5190*%Axb*xc”
2xd*xm”2*x"4+4455% Axbxckd " 2*%x"6+33*Bxakxc”3*m™4*xx"2+5190*%B*a*c”2xd*m”2*x"4+44
55%Bxaxckxd”2*%x"6+1730%B*b*c”3*m™~2*%x"4+4455%B*bkc~2*xd*x"6+A*a*c”3*m~5+1218*A
*a*xc~2xdxm~3*xx"2+10467*A*akxckd " 2xm*xx"4+406*A*bkxc”3*m~3*x"2+10467*A*xbkc"2*xd*
m*x~4+406*Bxaxc”3*m~3*x~2+10467*Bxaxc”2*xd*m*x~4+3489*B*b*c~3km*kx"4+35xAxaxc
“3*%m”~4+6786*A*akc”2xdxm”2*%x"2+6237xAxa*ckdT2*x"4+2262*%A*b*kc”3*xm " 2*xx"2+6237 *
Axbxc™2xd*x"4+2262*B*axc”3*m~2*%x"2+6237*B*a*xc”2*xd*x"4+2079*B*xb*c”3*xx"4+470%
Axaxc~3*m~3+16059*A*a*c” 2*xd*m*kxx~2+5353*%A*xb*xc”3*m*x~2+5353*B*xa*c”3*m*x~2+301
OxA*a*c™3*m~2+10395*A*xa*c™2*¢d*x~2+3465*%A*b*c™3*x"2+3465*B*a*xc™3*xx~2+9129*Ax*
axc”~3*m+10395%A*a*xc~3) * (exx) “m/ (11+m) / (9+m) / (7+m) / (5+m) / (3+m) / (1+m)

Maxima [A]
time = 0.31, size = 353, normalized size = 1.87
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a)*(B*x~2+A)*(d*x~2+c) ~3,x, algorithm="maxima")

[Out] B*b*d~3*x~11xe~(m*log(x) + m)/(m + 11) + 3*Bxb*c*d~2*x~9xe” (m*xlog(x) + m)/(
m + 9) + Bkaxd"3*x"9%e” (m*log(x) + m)/(m + 9) + A*b*d~3*x"9%e” (m*log(x) + m

)/(m + 9) + 3*B¥bkc~2xd*x"7*e” (m*log(x) + m)/(m + 7) + 3*Bxaxc*d~2*x"7*xe”(m
xlog(x) + m)/(m + 7) + 3*xA*b*cxd™2xx"7*e” (m*log(x) + m)/(m + 7) + A*axd~3+*x

~7xe~ (m*xlog(x) + m)/(m + 7) + B*b*c~3*x"5%e”(m*xlog(x) + m)/(m + 5) + 3*Bkax
c"2xd*x"5%e” (m*¥log(x) + m)/(m + 5) + 3*A*bxc~2*d*x"5*e” (m*log(x) + m)/(m +

5) + 3xAxaxcxd~2xx"5%xe” (m*log(x) + m)/(m + 5) + Bxaxc~3xx"3*xe” (m*log(x) + m

)/(m + 3) + Axbxc~3*x"3*e” (m*log(x) + m)/(m + 3) + 3*Axa*xc~2*d*x"3*e” (m*log

(x) +m)/(m + 3) + (xxe)"(m + 1)*A*axc”™3*e~(-1)/(m + 1)

Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 838 vs.
2(189) = 378.
time = 1.11, size = 838, normalized size = 4.43

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a)*(B*x~2+A)*(d*x~2+c)"3,x, algorithm="fricas")

[Out] ((B*b*d"3*m~5 + 25%B*b*d~3*m~4 + 230*Bxb*d~3*m~3 + 950*B*b*d~3*m~2 + 1689*B
*b*d"3*m + 945*%Bxbxd~3)*x~11 + ((3*%B*b*c*d"2 + (B*a + A*b)*d~3)*m~5 + 3465%
Bxbxcxd~2 + 27x(3*%B*b*c*d~2 + (B*a + A*b)*d~3)*m~4 + 1155%(B*a + A*b)*d~3 +
262 (3*B*b*c*d~2 + (B*a + Axb)*d"3)*m~3 + 1122%(3*%Bxb*c*d"2 + (B*a + A*b)*
d"3)*m~2 + 2041*(3*Bxbkc*d~2 + (B*a + A*b)*d”~3)*m)*x~9 + ((3*%Bxbxc~2*d + Ax
a*d~3 + 3*%(B*a + Axb)*c*d~2)*m”~5 + 4455%Bxbxc”2*d + 1485%A*a*d~3 + 29%(3*B*
b*xc~2*%d + A*a*d”3 + 3*%(Bka + Axb)*cxd~2)*m~4 + 4455%(B*a + Axb)*cxd~2 + 302
* (3*xBkb*c™2*%d + A*a*d~3 + 3*(B*a + Axb)*c*d"2)*m~3 + 1366%* (3*Bxbkc~™2+d + Ax
a*d~3 + 3*%(B*a + Axb)*c*d"2)*m”~2 + 2577x(3*Bxb*c™2*%d + A*a*d~3 + 3x(B*a + A
*b) xckd"2) *m) *x~7 + ((Bxbxc~3 + 3*Axaxcxd"2 + 3*x(Bxa + A*b)*c~2xd)*m”5 + 20
T9*Bxbxc~3 + 6237*xA*a*xc*d™2 + 31*%(B*b*xc~3 + 3*A*xaxcxd™2 + 3*%(Bxa + A*b)*c”~2
*d)*m~4 + 6237*(B*a + A*b)*c~2xd + 350% (B*b*c™3 + 3kAxaxcxd~2 + 3*x(B*a + Ax
b)*c”2+d)*m~3 + 1730*(Bxb*c™3 + 3xAxakxc*d~2 + 3*(B*a + Axb)*c”2+d)*m”~2 + 34
89% (Bxbxc™3 + 3xAxaxc*d™2 + 3x(Bka + Axb)*c”2*d)*m)*x~5 + ((3*Axaxc™2*d + (
B*a + Axb)*c”3)*m~5 + 10395%Axaxc”2*d + 33*(3*kA*a*c”2xd + (B*a + Axb)*c~3)x*
m~4 + 3465x(Bxa + A*b)*c”~3 + 406*(3xA*axc”2*xd + (B*a + Axb)*c”3)*m~3 + 2262
*(3xAxa*xc™2+%d + (B*a + Axb)*c”3)*m~2 + 5353*(3*Axaxc”2*d + (Bxa + A*b)*c~3)
*m) *x~3 + (A*a*c~3*m~5 + 35xA*axc”3*m~4 + 470*A*a*xc”3*m~3 + 3010*A*axc”3*m~
2 + 9129%Axa*xc”3xm + 10395%A*xaxc”3)*x)*(x*e) m/(m~6 + 36*xm~5 + 505%m~4 + 34
80*m~3 + 12139*m~2 + 19524*m + 10395)

Sympy [B] Leaf count of result is larger than twice the leaf count of optimal. 5992 vs.
2(184) = 368.
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time = 1.01, size = 5992, normalized size = 31.70

Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**xm* (bxx**2+a)* (B¥x**2+A) * (d*x**2+c) **3,x)

[Out] Piecewise(((-A*axc*x*3/(10*x**x10) — 3*Axakxcx*x2*d/(8*x**8) — Akxaxckxd**2/(2*xx*
*6) — Axaxd**3/(4xx**x4) — Axbxc**3/(8*xx*8) - Axbxckx2*d/(2xx**6) — 3xAxb*c
*d**x2/ (4*xx**x4) — Axbkxd**x3/(2*xx**2) — Bxakxckx*x3/(8*x*x*8) — B*axckx*2xd/ (2*x**6
) — 3*Bkaxckxd**2/(4*xx**4) — Bkaxd**3/(2xx**2) — Bkbkcx*3/(6*x**6) — 3*Bkb*c
*x*k2kd/ (4*x**4) — 3*%Bxbkckxd**2/(2xx**2) + Bxbxd**3xlog(x))/ex*11, Eq(m, -11)
), ((—Axaxc**3/(8*x*x*8) — Akxaxckx*2xd/(2*x**6) — 33*Axakxcxd**2/(4*xx*x4) - A*a
*d**x3/ (2*%x*%x2) — Axbkc**x3/(6*xx**x6) — 3xAxbkck*x2kxd/(4d*xx**x4) - 3*xAxbkxckd*x*2/(
2xx*x2) + Axb*d**3*%log(x) - Bkakxc**3/(6*x**6) — 3*Bkaxck*2kxd/(4*x**4) - 3xB
kaxckd*x2/ (2xx**2) + Bxaxd**3xlog(x) - B¥bkcx*3/(4*x**4) - 3*Bkbkcx*2xd/ (2%
x**2) + 3xBibxckd**2%log(x) + Bkbxdxx3*xx**2/2)/e*x9, Eq(m, -9)), ((-Axaxc*
3/ (6*x**6) — 3kAkaxcx*k2kxd/(4*xx*x*4) — 3kAxaxcxd**2/(2xx**2) + Axaxd**3xlog(x
) — Axbxcx*3/(4*xx**4) — 3kAxbxcx*2xd/(2xx**2) + 3kAxbxc*d**2+log(x) + Axbxd
*xk3xx*%2/2 — Bkaxck*3/(4*xxx*x4) - 3kBxakxck*k2xd/(2%x**2) + 3*Bkaxckd**2xlog(x
) + Bkaxdx*k3*xx*x*2/2 — B¥bkck*3/(2%x*x2) + 3*B¥bkckx*2xd*xlog(x) + 3*B¥bkckd*x*
2xx*x2/2 + B¥bxd*x3*x**4/4)/e*xxT7, Eq(m, -7)), ((-Axa*xcx*3/(4xx*x4) - 3xA*ax
ckx2%d/ (2%x*x2) + 3xAkxakxckd**2xlog(x) + Axa*xd**3*x**x2/2 — Axbxc**3/(2%x**2)
+ 3xAxb*ck*2*%d*log(x) + 3*xA*xbkckd**2kx**2/2 + Axb*d**3*x**4/4 - Bxaxc**3/(
2xx**2) + 3kBkaxck*2xdxlog(x) + 3*kBkaxckxd*x2xx**2/2 + Bkaxdx*3xxx*4/4 + Bxb
kcxk3xLog(x) + 3*Bkbkck*k2kd*x**2/2 + 3*Bkbkckd**2xx**4/4 + B¥bkd**3*x**6/6)
/ex*x5, Eq(m, -5)), ((-A*a*xc**3/(2*x**2) + 3xAxaxc**2xd*log(x) + 3xAxaxcxdx*
2xxx*2/2 + Axa*xd**3*x**x4/4 + Axbxc**3xlog(x) + 3kAxbxckx*2xd*x**2/2 + 3*kAxbx
ckdx*2*x*k*4/4 + Axb*xd*x3*x*x6/6 + Bkaxcx*3xlog(x) + 3*Bkakcx*2kxdxxx*2/2 + 3
*Bkaxckdk*2xx*k*4/4 + Bkakxd**3%x**6/6 + Bkbkck*x3kxx**x2/2 + 3%Bkbkckk2kdkx**xd/
4 + Bxbkckxd**2xx**6/2 + B¥bkd**3xx**8/8) /ex*3, Eq(m, -3)), ((A*axc*x3xlog(x
) + 3kAxakxck*2xdkxx**2/2 + 3JkAkxakckdx*x2kx**4/4 + Axaxdx*x3kx**6/6 + Axbkxcx*x3%
x*%%2/2 + 3kAxbkckx2kdkx*k*x4/4 + Axbxckd**x2*kxx*k*x6/2 + Axbkd*x*3*%x*x*8/8 + Bkakc*
*3%x**%2/2 + 3*kBkakck*2kd*x**4/4 + Bkakckd**2*xx**x6/2 + Bxaxd**x3xx*x*8/8 + B*b
*Ck*k3kx**4/4 + Bxbkckkx2xd*xx**x6/2 + 3xBxbkckd**x2%xx**x8/8 + Bxbxd**x3xx*x*x10/10)
/e, Eq(m, -1)), (Axaxc**3xm**5xx*(exx)**m/(m**6 + 36xm**5 + 505*m**4 + 3480
*m**x3 + 12139xm*x2 + 19524xm + 10395) + 35*Axakck*x3xmkx4dxx* (exx)**m/ (m**6 +
36*m**5 + 505*m**4 + 3480*m**3 + 12139*m**2 + 19524#m + 10395) + 470xA*axc
*x*k3kmr*k3kxk (e*xx) **xm/ (m**6 + 36*m**5 + 505*m**4 + 3480*m**3 + 12139*m**2 + 1
9524*m + 10395) + 3010%A*akckx*3*kmk*2*x* (e*x)**m/ (m**6 + 36*m**5 + 505xm**4
+ 3480*m**3 + 12139*m**2 + 19524#m + 10395) + 9129xAxa*c**3*m*x* (e*x)**m/ (m
*x6 + 36*m*x*x5 + 505*mx*4 + 3480*m**3 + 12139*m**2 + 19524*m + 10395) + 1039
BxAxaxcx*3xx* (exx) ¥*m/ (m**6 + 36*m**5 + 505xm**4 + 3480*m**3 + 12139*m**2 +
19524*m + 10395) + 3kAkaxcx*k2xdxm**5xx**3x (e*xx)**m/ (m**6 + 36*m**5 + 505%m
*x*k4 + 3480*m**3 + 12139xm**2 + 19524xm + 10395) + 99xAkaxchx2kdrm**4*xk*3x* (
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exx)*xxm/ (m**6 + 36*m**5 + 505xm**4 + 3480*m**3 + 12139*m**2 + 19524*m + 103
95) + 1218*A*axcx*x2kxd*m**3*xx*x*x3* (e*xx) **m/ (mkx*6 + 36*m*x*x5 + 505+m*x*x4 + 3480%
m**3 + 12139*m**2 + 19524*m + 10395) + 6786*Axa*cx*x2xd*xmk*2xx**3* (e*xx)**m/ (
m**6 + 36*%mk*x5 + 505xm**4 + 3480*m**3 + 12139*m**2 + 19524x*m + 10395) + 160
59k Akxaxck*2xdkm*x**k3* (e*xx) **xm/ (m*x*6 + 36*%m*x*5 + 505+m**4 + 3480*m**3 + 1213
9*m*x*2 + 19524xm + 10395) + 10395*A*axcx*x2xd*x**3* (exx)**m/ (m*x*6 + 36*m+**5
+ 505*m*x*x4 + 3480*m**3 + 12139*km**2 + 19524*m + 10395) + 3kAkxakckdxx2kmk*x5x
x*x5% (e*x) **m/ (m**6 + 36*m**5 + 505*m**4 + 3480*m**3 + 12139*m**2 + 19524%m
+ 10395) + 93*Axaxcxdk*k2*m**4xx*x*x5k (e*x)**xm/ (m**6 + 36*m*x*5 + 505*xm*x*4 + 3
480*m**3 + 12139*m**2 + 19524*m + 10395) + 1050*A*a*ckd**2*xmk*k3kx*k*x5*x (exx) *
*m/ (mk*6 + 36*m*x*5 + 505*xm*x*x4 + 3480*m**3 + 12139*m**2 + 19524*m + 10395) +
5190*%Axa*cd**2xmxk2*xx**5% (exx) **m/ (m**6 + 36*m**5 + 505*%m**4 + 3480*m**3

+ 12139*m**2 + 19524*m + 10395) + 10467*Axaxcxd*x*2*m*x**x5k (e*xx)**m/ (m*x*6 +

36xm**5 + 505¢mx*x4 + 3480*m**x3 + 12139*m**2 + 19524*m + 10395) + 6237*xA*axc
*kd*x2kxkk5x (exx) **xm/ (m**x6 + 36*m**x5 + 505*m*x*4 + 3480*m**3 + 12139*xm**2 + 1
9524*m + 10395) + Axaxd**3*xm**5*xx*k*7* (e*xx)**km/ (m**6 + 36*m**5 + 505 m**x4 +

3480*m**3 + 12139*m**2 + 19524*m + 10395) + 29*Axaxd*x*x3*km**4*x**7* (e*x)**m/
(m**6 + 36*m**5 + 505*m**4 + 3480*m**3 + 12139*m**2 + 19524*m + 10395) + 30
2 Axaxdrk3km**3xx*k*x7* (e*x) **xm/ (m**6 + 36*xm*x*5 + 505*xm*x*4 + 3480*m**3 + 1213
9*m*x*2 + 19524xm + 10395) + 1366kA*a*xd**3xmkk2*x**7* (e*xx)**m/ (m*x*6 + 36*m**
5 + 505*m**4 + 3480*m**3 + 12139*m**2 + 19524*xm + 10395) + 2577*A*xaxd**k3*kmx*
X**7* (exx) **km/ (m**x6 + 36*%m**5 + 505*m**4 + 3480*m**3 + 12139*m**2 + 19524x*m
+ 10395) + 1485%Axaxd*x*3*x**x7* (e*xx)**m/ (m*x*6 + 36*m*x*5 + 505+m**4 + 3480*m
**x3 + 12139*m**2 + 19524#m + 10395) + A*bxck*3*xm**5xx**3* (e*x)**m/(m**6 + 3
6*xm*x*x5 + 505*m**x4 + 3480*m**3 + 12139*m**2 + 19524*m + 10395) + 33*Axbxc**3
*mkkdxxkk3k (exx) **xm/ (m**x6 + 36*m**x5 + 505 m**4 + 3480*m**3 + 12139xm**2 + 1
9524xm + 10395) + 406*A*b*cx*x3kxmk*3*x**3* (e*xx) **m/ (m*x*6 + 36*m**x5 + 505*m**
4 + 3480*m**3 + 12139*m**2 + 19524*xm + 10395) + 2262*Axbkck*k3kmk*x2xx**x3* (e*
x)**m/ (m**6 + 36*m**5 + 505%m**x4 + 3480*m**3 + ...

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 1708 vs.
2(189) = 378.
time = 1.83, size = 1708, normalized size = 9.04

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a)*(B*xx~2+A)*(d*x~2+c)~3,x, algorithm="giac")

[Out] (Bxb*d~3*m~5*x~11*x"m*e"m + 25*%Bxb*d~3*m~4*x~11*x"m*e"m + 3*B¥bxc*d ~2*m~5*x
“9%x"m*xe"m + B*axd 3*m 5*x"9*x"m*¥e"m + A*xb*d"3*m~5*x"9*x"m*¥e"m + 230%Bxbxd”
3*xm~3*x"11*x"m*¥e"m + 81*Bxbkckd 2*%m~4*x"9*x " m¥e"m + 27*Bka*d”3*m”~4*x”9*x m*
em + 27xAxb*d”"3*m"4*xx"9*x " m*¥e"m + 950*Bxb*xd”"3*m~2*x"11*x"m*e"m + 3*Bxbkc~2
*d*m~5*xx"7*x m*¥e"m + 3*B¥xaxcxd"2*m”5*x"7*x m¥e"m + 3*kAxbkckxd”2*m”5*x”7*x " m*
e"m + A*axd”"3*m”5*x”"7*x"m*e"m + 786*Bxbk*ckd"2*m”3%x"9*x"m*e"m + 262%Bxa*d”3
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*m~3*%X"9*kx"m*¥e " m + 262*%A*bxd”"3*m”3*x"9*x"m*e"m + 1689*Bxb*d”3*m*x"11*x"m*e”
m + 87*B¥b*cT2xd*m”4*x"7*x"m*e " m + 87*Bxaxckd 2*¥m~4*x”"7*x m*¥e"m + 87*xAxbkc*
d72*m"4*x"7*x " m*¥e " m + 29%A*xa*d”3*m"4*x"7*x " mke"m + 3366*Bxbkckd”2*m”2*x"9*kx
“m¥e"m + 1122*B*a*d”3*m”2*x"9%x " m*xe"m + 1122%A*xbxd"3*m”2*x"9*x"m*e"m + 945%
B*¥b*d"3*x"11*x"m*e"m + B*b*c™3*m~5*x"5*x"m*xe"m + 3*Bxaxc” 2*d*m”5*xx"5*x"m*e”
m + 3*%Axb*c”2*kd*m~5*x"5*x"m*e"m + 3kA*xakckd 2*m~5*x"5kx"mke"m + 906%Bxbkc”2
*d*m~3*x"7*x " m*¥e"m + 906%Bxaxckd 2*m~3*x”7*x " m¥e"m + 906%Axbxckd”2¥m”3*x"7*
x"m*¥e"m + 302%A*axd”3*m”3*x”7*x"m*¥e"m + 6123%Bkb*c*d " 2*m*xx"9*x m*¥e"m + 2041
*B*axd"3*m*x"9%x " m*e"m + 2041*A*xb*xd”"3*m*x"9*x"m*e m + 31*B¥bkxc”3*m"4*x"5*xx”
m*e m + 93%Bxaxc” 2*¢d*m~4*xx"5*x"m¥e"m + 93*A*xb*cT2xd*m~4*x"5*x " m*e m + 93*A*
axc*kd"2*m~4*x"5kx"mke m + 4098*%B¥bxc”2xd*m~2*x"7*x"m*xe m + 4098*Bkaxc*xd”2*m
T2%x"T7T*x"m*e"m + 4098%AxbkxckdT2*m"2*x"7*x " m*xe"m + 1366%A*axd”3*km”2%x”7*x"m*
e"m + 3465%Bxb*c*d"2*xx"9*x"m*¥e"m + 1155*%B*a*d”3*x"9*x"m*e"m + 1155%A*b*d~3x*
X79%x"m*e"m + Bxaxc 3*m"5*x"3*x"m*¥e"m + Axb*cT3*m"5*x"3*x"m*xe"m + 3kAxakc”2
*d*m~5*x"3*x"m*e"m + 350*%Bxb*xc”3*m”3*%x"5*x"m*e"m + 1050*Bkakc”2*d*m”3*x"5*x
“m*xe"m + 1050*%A*b*c”2xd*m”3*x"5*x"m*ke"m + 1050*%Axaxckd”2*m~3*x"5*x"m*e"m +

T731%B¥bxc™2*%d*m*x”~7*x"m*e m + 7731*Bxakxc*d ™ 2*m*x~7*x"m*e™m + 7731*%Axb*c*xd™
2x¥m*xx”7*x " m¥e"m + 2577*A*a*xd"3*mkx"7*x " m*xe m + 33*%BkakxcT3*m~4*x"3*%x " mke " m +
33*%A*¥b*c™3*m~4*x"3*%x " m*ke m + 99*A*xaxc”2*kd*m”4*x"3*x"m*¥e"m + 1730%B*b*c”3*m
“2%x7bxx"m*e"m + 5190*Bxakxc”2*d*m”2*x"5*x " m*xe"m + 5190%A*b*c”2*kd*m”2*x"5*xx™
m*e m + 5190xAxa*xc*d”2*m~2*x"5*x " m*xe"m + 4455%B¥bxcT2*xd*x"7*x " m*xe m + 4455%
Bxakxc*d"2*x"7*x " m*e " m + 4455%AxbkckdT2*%x"7*x " mke m + 1485%A*axd”3*x”7*xX m*e
“m + Axakxc”3*m"b*x*x"m¥e"m + 406*B*axc”3*m”3*x"3*x"m*e " m + 406%A*xb*c”3*m” 3%
x"3*%x"mke"m + 1218%Axaxc”2*%d*m”3*x"3*x"m*e"m + 3489*Bxb*c”3*m*xx"5*x"m*e"m +

10467*Bxa*xc”2*¢d*m*x~5*x"m*¥e"m + 10467*Axb*xc”2*d*m*x~5*x"m*e"m + 10467*A*xax
cxd"2*¢m*x"b*xx"m*e " m + 35*Axaxc”3* m”4*x*x " mke m + 2262*Bxa*xc”3*m”2*x”"3*x m*e
“m + 2262%A*¥bxc”3*m”2*%X"3*%xXx " m*e"m + 6786k Axakxc”2*kd*m”2*x"3*x " m*e"m + 2079*B
*¥b*Cc"3*xx"b*x " m¥e"m + 6237*B¥akxcT2xd*x"5*x " m*xe"m + 6237*A*b*c”2*kd*x"5*x " m*e”
m + 6237*A*axcxd”2*x"b*x"m*xe"m + 470%Akakxc”3*m~3*x*x m*¥e"m + 5353*%Bkakxc”3*m
*¥x"3%x"mke"m + 5353%Axbxc” 3k m*x"3*x"m*e"m + 16059*A*axc”2*kd*m*x"3*%x mke m +
3010*%A*axc™3*m~2*x*x " m*xe m + 3465%B¥axc”3*x"3*%x"m*e"m + 3465%Axb*c”3*x"3*x
“mxe"m + 10395%Aka*c”2*¢d*x"3*%x"m*e"m + 9129*Axa*xc” 3 m*x*x mke m + 10395%Ax*xa
*c"3*x*xx"m*xe"m) /(m~6 + 36*¥m~5 + 505+%m~4 + 3480*m~3 + 12139*m~2 + 19524*m +

10395)

Mupad [B]
time = 1.43, size = 469, normalized size = 2.48

Verification of antiderivative is not currently implemented for this CAS.

[In] int((A + B*x"2)*(exx) m*x(a + bxx"2)*(c + d*x~2)"3,x)

[Out] (c~2*x~3*(e*x) “m*(3*%A*a*xd + Axbxc + Bxaxc)*(5353*m + 2262*m~2 + 406*m~3 + 3
3xm~4 + m~5 + 3465))/(19524*m + 12139*m~2 + 3480*m~3 + 505%*m~4 + 36*m~5 + m
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"6 + 10395) + (d"2*x"9*(exx) “m* (A*b*d + Bka*d + 3*Bxb*c)*(2041*m + 1122*m~2
+ 262*m~3 + 27*m~4 + m~5 + 1155))/(19524*m + 12139*m~2 + 3480*m~3 + 505*%m~
4 + 36xm™5 + m™6 + 10395) + (c*x”5*(e*x) “m*x(3*A*a*d~2 + Bxb*c™2 + 3*kAxb*c*d
+ 3*Bxaxckxd)*(3489*m + 1730*m~2 + 350*m~3 + 31*m~4 + m~5 + 2079))/(19524*m
+ 12139%m™2 + 3480*m~3 + 505*m~4 + 36*m™5 + m~6 + 10395) + (d*x~7*(e*x) m*
(Axa*xd™2 + 3*Bxb*c™2 + 3xAxbkc*d + 3*Bkxaxc*d)*(2577*m + 1366*m~2 + 302*m~3

+ 29*m~4 + m~5 + 1485))/(19524*m + 12139*m~2 + 3480*m~3 + 505*m~4 + 36*m~5

+ m™6 + 10395) + (Bxb*d"3*x~11x(e*xx) "m*(1689*m + 950*m~2 + 230*m~3 + 25*m~4
+ m”™5 + 945))/(19524*m + 12139*%m~2 + 3480*m~3 + 505%m~4 + 36*%m™5 + m~6 + 1
0395) + (A*xaxc”3*x*(e*x) m*(9129*m + 3010*m~2 + 470*m~3 + 35%m~4 + m~5 + 10
395))/(19524*m + 12139*m~2 + 3480*m~3 + 505*m~4 + 36*m~5 + m~6 + 10395)
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3.18 [(ex)™ (A + Bz?) (c+ dz?)’ da

Optimal. Leaf size=121

Acd(ex)'™™ *(Bc+ 3Ad)(ex)>t™ 3cd(Bc+ Ad)(ex)>™™ d*(3Bc+ Ad)(ex)™™ Bd3(ex)®™™
e(14+m) e3(34+m) e’(54+m) e’(74+m) e?(9+m)

[Out] Axc~3*(e*xx)~(1+m)/e/(1+m)+c 2% (3*Axd+B*c)*(e*xx) ~(3+m) /e~3/ (3+m)+3*cxd* (Axd+
Bxc)*(exx) "~ (5+m)/e”5/ (5+m) +d~2* (Axd+3*Bx*c) * (e*xx) ~(7+m) /e~7/ (7+m) +B*xd~3* (e*x

)~ (9+m)/e~9/ (9+m)

Rubi [A]

time = 0.05, antiderivative size = 121, normalized size of antiderivative = 1.00, number of

npmber of r1_11es — 0.045
’ integrand size ’

steps used = 2, number of rules used = 1, integrand size = 22
Rules used = {459}

(ex)™3(3Ad + Bc)  d*(ex)™"(Ad+3Bc)  3cd(ex)™5(Ad + Bc) Acd(ex)™™!  Bd3(ex)™?
e3(m+ 3) e'(m+7) e5(m+5) e(m+1) ed(m +9)

Antiderivative was successfully verified.
[In] Int[(e*x) m*(A + Bxx"2)*x(c + d*x~2)~3,x]

[Out] (Axc™3*x(exx)~(1 + m))/(ex(1 + m)) + (c™2x(Bxc + 3*A*d)*(e*xx)”~(3 + m))/ (e~ 3%
(3 + m)) + (3xckd*x(Bxc + Axd)*(e*x)~(5 + m))/(e”5%(5 + m)) + (d~2*(3*B*c +
Axd)*(e*xx)~(7 + m))/(e"7*(7 + m)) + (Bxd"3*(exx)~(9 + m))/(e”9%(9 + m))

Rule 459

Int[((e_)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(a_))"(p_.)*((c_) + (d_.)*(x_)"(n
))"(q_.), x_Symbol] :> Int[ExpandIntegrand[(e*x) m*(a + b*x"n) p*(c + d*x~
n)~q, x], x] /; FreeQ[{a, b, c, d, e, m, n}, x] && NeQ[bxc - axd, 0] && IGt
Qlp, 0] &% IGtQ[q, O]

Rubi steps
2(Bc+ 3Ad 2+m  3ed(Bc+ Ad Hm
/(ex)m (A+ Bz?) (c+ dx2)3 dz = / (Ac3(ex)m + (Be+ = )(e) + = ( c+€4 )(ez) —
_ Al (ex)™™™  *(Bc+ 3Ad)(ex)**™  3cd(Be+ Ad)(ex)>t™ | dP(s
~ e(l+m) e3(3+m) e’(54+m)

Mathematica [A]
time = 0.11, size = 90, normalized size = 0.74
2(ex)™ Ac® A(Bc+3Ad)x*  3cd(Bc+ Ad)z*  d*(3Bc+ Ad)z® N Bd3z®
1+m 3+m 5+m 7T+m 9+m
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Antiderivative was successfully verified.

[In] Integrate[(e*x) m*(A + B*x"2)*(c + d*x~2)~3,x]

[Out] x*(e*x) m*((A*c™3)/(1 + m) + (c™2%x(Bxc + 3%Axd)*x72)/(3 + m) + (3*c*xd*(Bxc
+ A*d)*x"4) /(5 + m) + (d"2*(3*Bxc + A*d)*x76)/(7 + m) + (B*d"3*x"8)/(9 + m)

)

Maple [B] Leaf count of result is larger than twice the leaf count of optimal. 474 vs.
2(121) = 242.

time = 0.10, size = 475, normalized size = 3.93

method | result
:c(B d3mAz8+16B d3m328+ A d®*m*26+3Bc d?m*x6+86B d3m2x8+18A4 d3m328+54Bc d?m328+176m 28 B d3+3Ac d?m*xt+104+

gosper

T (B d3m2z8+16 B d3m328+A d3m*x8+3Bc d?m*x8+86B d3m2z8+18A d3m3z6+54Bc d?mB3x8+176m 28 B d®+3Acd?m*z*+104.

risch

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(B*x~2+A)*(d*x~2+c) 3,x,method=_RETURNVERBOSE)

[Out] x*(B*d"3*m~4*x”~8+16%B*d~3*m~3*x~8+A*d~3*m~4*x~6+3*Bkc*d~2*m~4*x~6+86*B*d~3*
m~2*x"8+18*%A*xd~3+m~3*x"6+54*B*ckxd"2+m” 3*xx"6+176%B*d " 3*m*x"8+3*A*cxd " 2*m”~4*x
“4+104%A*d"3*m”2*x"6+3*B*xc”2*d*m~4*x"4+312*B*c*d”"2*xm~2*x~6+105*B*d~3*x~8+60
*Axcxd"2*xm” 3*%x"4+222*%A*d " 3*m*xx " 6+60*Bxc”2*%d*m " 3*x"4+666*Bkckd " 2*¥m*xx " 6+3*%A*C
~2*xd*xm~4*x"2+390*kAxc*kd " 2*xm " 2*xXx"4+135%A*xd"3*x"6+B*Cc”3*m”4*xx " 2+390*B*c”2*xd*m™
2%x"4+405%B*c*d"2*%x"6+66*A*c”2xd*m” 3*xx"2+900*A*cxd " 2*mkx"4+22*xB*c”3*m~3*x "2
+900#B*c™2*d*m*xx~4+A*c”3*m~4+492%Axc”2*xd*xm " 2*xX " 2+56 7k A*xc*d " 2*xx"4+164*B*c” 3%
m~2*x"2+567*B*xc”2*xd*xx~4+24*A*c”3*m~3+1374*A*c”2*xd*m*xx " 2+458*B*c”3*xm*x " 2+206
*A*Cc”3*m”2+945%Akc”2xd*xx " 2+315%B*c " 3*x " 2+744xAxc”3xm+945xA*xc”3) * (e*x) “m/ (9+

m) / (7+m) / (6+m) / (3+m) / (1+m)

Maxima [A]
time = 0.30, size = 169, normalized size = 1.40

BdPgemos@+m) 3 Be?gTelmlos@im)  AggTelmlos@im) 3 B2gSelmlos@im) 3 Acqizhemios@tm)  Bgdelmlos@m) 3 A2dgelmios@m) (o)™ Adde(-1)

m+9 m+7 m+7 m+5 m+5 m+3 m+3 m+1

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c)"3,x, algorithm="maxima")

[Out] B*d~3*x~9*e” (m*xlog(x) + m)/(m + 9) + 3*Bxcxd~2xx"7*xe” (m*log(x) + m)/(m + 7)
+ Axd"3*x"7*xe” (m*log(x) + m)/(m + 7) + 3*Bxc~2*d*x"5%e”(m*xlog(x) + m)/(m +
5) + 3*%Axcxd~2*x"5*e” (m*log(x) + m)/(m + 5) + Bxc~3*x"3%e” (m*log(x) + m)/(
m + 3) + 3*%A*c"2xd*x"3*%e” (m*log(x) + m)/(m + 3) + (x*e)~(m + 1)*Axc~3*e” (-1
)/(m + 1)
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Fricas [B] Leaf count of result is larger than twice the leaf count of optimal. 382 vs.
2(121) = 242.
time = 1.30, size = 382, normalized size = 3.16

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c)"3,x, algorithm="fricas")

[Out] ((B*d"3*m~4 + 16*B*d~3*m~3 + 86*B*d~3*m~2 + 176*Bxd~3*m + 105*B*d~3)*x~9 +
((3*%B*xc*d~2 + A*d"3)*m~4 + 405*Bxc*d~2 + 135%A*d"3 + 18*%(3*Bxc*xd~2 + A*d"3)
*m~3 + 104*(3*Bkcxd™2 + A*d~3)*m~2 + 222%(3*Bkcxd~2 + A*d~3)*m)*x~7 + 3*((B
*Cc"2xd + A*cxd"2)*m”4 + 189*Bkc”2+d + 189kA*c*d”2 + 20%(B*c”2xd + A*c*d"2)x*
m~3 + 130*(Bxc~2*d + Axcxd”~2)*m~2 + 300%(B*c~2xd + A*c*d~2)*m)*x"5 + ((Bxc™
3 + 3kA*c"2xd)*m~4 + 315%B*c”3 + 945*%A*xc”2*xd + 22*x(B*c”3 + 3*A*c”2%d)*m”3 +
164% (B*c~3 + 3*A*c™2xd)*m~2 + 458*(B*c”3 + 3xAxc”2*d)*m)*x"3 + (A*c~3*m~4
+ 24xA*c”3*m~3 + 206%A*c™3*m~2 + T44xA*c”3*m + 945%A*c”3)*x)*(x*e) "m/(m”5 +
25%¥m~4 + 230*m~3 + 950*m~2 + 1689*m + 945)

Sympy [B] Leaf count of result is larger than twice the leaf count of optimal. 2152 vs.

2(110) = 220.
time = 0.60, size = 2152, normalized size = 17.79

Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m* (B*xx**2+A)* (d*x**2+C)**3,Xx)

[Out] Piecewise(((—Axc**3/(8*x**8) — A*xc*x*x2xd/(2*x**6) — IkAkckd**2/(4*x**4) - Ax
d**x3/ (2*%xx**x2) — Bxckx*3/(6%x*x*6) — 3%Bkcx*2xd/ (4d*x**4) — 3%Bkcxd*x*2/(2%x**2)
+ Bxd**3*log(x))/e*x9, Eq(m, -9)), ((-Axc**3/(6%x**6) - 3kAxckx2%d/(4*x*x4
) — 3kAxcxd**2/(2xx**2) + Axd**3*%log(x) - Bxc**3/(4*xx*4) — 3*Bxckx*2xd/(2%x
*x%2) + 3kBxcxd**2xlog(x) + Bkd**3*x**2/2)/e*x7, Eq(m, -7)), ((-Axcx*3/(4*x*
*x4) — 3xAxc*kx2%d/ (2%x*%2) + 3kA*xckd**2*%log(x) + Axd**3xx**2/2 — Bkck*3/(2*x
*x%2) + 3*kBkcx*k2xdxlog(x) + 3*Bkckdx*2xxx*2/2 + B*d**3*x*x4/4)/ex*5, Eq(m, -
5)), ((—A*c**3/(2xx**2) + 3xA*cx*2xd*xlog(x) + 3kA*xckd**2*xx**2/2 + Axd**3*x*
*x4/4 + Bkcx*3*%log(x) + 3*Bkck*2%d*x**2/2 + 3*xBkxckd**2*x**4/4 + Bkd**3*x**6/
6)/exx3, Eq(m, -3)), ((A*c**x3*log(x) + 3*xAxc**2xd*x**2/2 + 3kAxckxd**2xx**x4/
4 + AxdQ*x*3xx*x*6/6 + Bkck*k3kx**x2/2 + 3kBxkckk2xdkx**x4/4 + Bkckdx*2xx*x*6/2 + B
*xdx*3xx*x*8/8) /e, Eq(m, -1)), (A*xckx3*m*x4xx*(exx)**m/(m**x5 + 25*m*x4 + 230%
mk*3 + 950*m**2 + 1689*m + 945) + 24kA*xc**3xmx*x3*kx* (exx)*x*xm/ (m**5 + 25*m**4
+ 230*m**3 + 950*m**2 + 1689*m + 945) + 206xA*xckx*3*km**x2*xx* (e*x)**m/ (m**5 +
25xm*x*x4 + 230*m**3 + 950*m**2 + 1689*m + 945) + T44xAxc*x*3*m*x* (e*xx)**m/ (m
*x5 + 25*%m**4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 945*Axcx*x3kx* (e*x)**m
/ (m**5 + 25%m**4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 3kA*ck*2kdkmk*4*x*
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*3% (e*xx) **m/ (m*x*5 + 25+m*x*x4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 66*A*cx*
*2xdkmkk3xx*x*x 3k (e*xx) **m/ (m*x*5 + 25¥m*x*x4 + 230*m**3 + 950*m**2 + 1689*m + 94
5) + A92kAkxcH*2xdxmkk2*xx**3x (e*xx) **m/ (m*x*5 + 25+¢m**4 + 230*m**3 + 950*m**2
+ 1689*m + 945) + 1374xA*xc**2xd*xmxx**3* (exx)**m/ (m**5 + 25 m**4 + 230*m**3
+ 950*m**2 + 1689*m + 945) + 945kAkxckk2xdxx*x*x3% (exx)**m/ (m**5 + 25 mk*4d + 2
30*m*x*3 + 950*m**2 + 1689*m + 945) + 3xAxckd*x*2+m**x4*xx*k*k5* (e*x)**m/ (m**5 +

25*m*x*x4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 60*Axckd**2*m**x3*xx*k*5* (e*x)
*xm/ (m**5 + 25xmk*k4 + 230*m**3 + 950*m*x*2 + 1689*m + 945) + 390*Axckd**2xmx*
*2%x%*%5% (e*x) *km/ (mx*5 + 25xm**x4 + 230*m**3 + 950*m**2 + 1689+m + 945) + 90
OxA*xckd**2¥mxx**k5x (exx) **xm/ (m**5 + 25xm**x4 + 230*m**3 + 950*m**2 + 1689*m +
945) + B567*A*xcxdx*x2*xx**5% (exx)**m/ (m**x5 + 25¢m**4 + 230*m**3 + 950*m**2 +

1689*m + 945) + Axd**3kxmk*x4*x**x7* (e*xx)**m/ (m*x*5 + 25+«m**x4 + 230*m**3 + 950%
mk*2 + 1689*m + 945) + 18kA*xd**3xmx*x3*kx**7* (exx)**km/ (m**x5 + 25%m**4 + 230*m
**%3 + 950*m**2 + 1689*m + 945) + 104*A*d**3km*x*2*kx*k*k7* (e*xx)**xm/ (m**5 + 25%m
k4 + 230*%m**3 + 950*m**2 + 1689%m + 945) + 222kAxd**3kmrkx**7* (e*xx)*k*m/ (m**
5 + 26kmk*4 + 230*m*x*3 + 950*m**2 + 1689*%m + 945) + 135*A*xd**3*x*k*T7* (e*x)*k*
m/ (m**5 + 25 xm**4 + 230*m**3 + 950*m**2 + 1689*m + 945) + Bkck*3*km¥*4*xxkk3*
(exx) **m/ (m**5 + 25+%m**4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 22%Bkcx*3x%
mx*x3xx**3% (@*x) **m/ (m**5 + 25*m*x*x4 + 230*m**3 + 950*m**2 + 1689*m + 945) +

164*Bxcx*x3xm*x*x2*xx**3* (e*x) **km/ (mk*5 + 25xm**x4 + 230*m**3 + 950*m*x*2 + 1689%
m + 945) + 458*Bkck*3kmkxk*k3* (exx)*x*xm/ (m**5 + 25km**4 + 230*m*x*3 + 950*m**2
+ 1689*m + 945) + 315*%Bkc**3xx**x3* (e*x)**xm/ (m**5 + 25xm*x*4 + 230*m**3 + 95
O*m**2 + 1689*m + 945) + 3*Bkckx*x2kd*m**x4xx*k*k5* (e*x)**m/ (m**5 + 25 xm**4 + 23
O*m**3 + 950*m**2 + 1689*m + 945) + 60*Bxck*2*xd*m**3xx*k*x5* (e*x)*x*m/ (m**5 +

25xm**4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 390*Bkck*2kxd*m**x2*x**x5* (e*xx
Yxxm/ (m**5 + 25¢m**4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 900*Bkc**2*d*m
*x*xx5k (e*x) **xm/ (mk*5 + 25xm*x*4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 567x*
Bkc**2xdxx*k k5% (e*x) **m/ (m**5 + 25xm**4 + 230*m**3 + 950*m**2 + 1689*m + 945
) + 3%Bxcxdkx2xmkk4dxxkk7*x (exx)**m/ (m*x*5 + 25xm*x*4 + 230*m**3 + 950*m**2 + 1
689*m + 945) + BA*Bkckd**2*m**3*kx*k*k7* (e*xx)*km/ (m*x*x5 + 25+m**4 + 230*m**3 +

950*m**2 + 1689%m + 945) + 312%Bkckd**2km*x*2%xx**7* (e*x) **m/ (m**5 + 25*xm**4

+ 230*m**3 + 950*m**2 + 1689*m + 945) + 666*Bkckd**2*m*xx**7* (e*x)**xm/ (m**5

+ 25¥mx*x4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 405xBkckd**2*x**7* (e*x) **
m/ (m**5 + 25 xm*k*4 + 230*m**3 + 950*m**2 + 1689*m + 945) + Bkd*x*3*km**4xx*k**
(e*xx)**xm/ (mk*5 + 25*m**4 + 230*m**3 + 950*m**2 + 1689*m + 945) + 16*B*d*x*3*
m**x3*xxkk Ok (exx) **km/ (m**5 + 25xm**x4 + 230*m**3 + 950*m**2 + 1689*m + 945) +

86*Bxdx*x3km**2*xx*x*x9k (e*x) **m/ (m**5 + 25xm*x*x4 + 230*m**3 + 950*m**2 + 1689*m
+ 945) + 176*B*d**3*xmxx**9* (exx)**m/ (m**5 + 25*m**4 + 230*m**3 + 950*m**2

+ 1689*m + 945) + 105*Bkxd**3*x**x9* (e*x)**m/ (m**5 + 25xm*x*x4 + 230*m**3 + 950
*m**2 + 1689*m + 945), True))

Giac [B] Leaf count of result is larger than twice the leaf count of optimal. 673 vs. 2(121) =
242.
time = 1.11, size = 673, normalized size = 5.56
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c)~3,x, algorithm="giac")

[Out] (B*d"3*m~4*x~9*x"m*e™m + 16*B*d~3*m~3*x"9*x"m*e"m + 3*B*cxd”~2+m~4*x~7*x m*e
“m + Axd"3*m"4*x”7*x"m¥e"m + 86%Bxd”"3*m”2*%x"9*x"m*¥e"m + 54*Bxckd”2¥m”3%x”7*
x"m*e"m + 18*A*d"3*m~3*x"7*x " m*¥e"m + 176%Bxd”3*m*x"9*x mke m + 3*Bkc 2*d*m”
4%xx"bxx"m*e " m + 3xAkckd"2*¥m"4*xx"5*kx"m¥e"m + 312*Bxckxd"2*m”2*%x"7*x m*e"m + 1
04xA*xd~3*m~2*x~7*x"m*¥e"m + 105%B*d~3*x"9*x " m*e " m + 60%Bxc”2xd*m~3*x"5*x m*e
“m + 60%A*ckxd”2*m”3*x"5*x"m*¥e"m + 666*%Bkc*d”2*m*x"7*x " mke"m + 222%A*xd”3*m*x
“T*x"m*xe"m + B¥*cT3*m"4*x"3*%x"mke m + 3kAkcT2*¢d*m~4*x"3*x " m¥e"m + 390%Bxc”2x*
d*m™2*xx"5*x"m*e"m + 390%A*xckxd”"2*m”2*%x"5*x"m*¥e"m + 405*%B*c*d"2*x"7*x " m*xe"m +
135%A*d"3*x"7*x " m*xe"m + 22*B*c”3*m"3*x"3*x " m*e"m + 66%kA*xc”2*xd*m”3*x"3*xm*
e"m + 900*B*xc~2*xd*m*xx~5*xx m*e"m + 900*A*ckxd~2*m*x"5kx"mke m + A*xCc”3%m”4*x*X
“m¥e"m + 164*B*c”3*m”2*x"3*%x"m*ke m + 492*%A*xc”2*d*m”2*x"3*x " m*xe"m + 567*Bxc”
2xd*xx"b*x"m*e"m + 567*A*xckxd"2*x"b*x " mke"m + 24*A*c”3*m” 3*kx*x " mke"m + 458%Bx
cT3*xm*x"3*%x " mke m + 1374%Axc”T2*kd*m*x"3*x"m*e"m + 206*%A*c”3*m”2*x*x " m*¥e"m +
315%xB*kc”3*x"3*x"m*e " m + 945kA*c”2*d*x"3*x"m*¥e"m + 744*A*xc”3*mkx*x " m¥e m + 9
45%A*xc”3*x*x"m*e"m) /(m~5 + 25¥m~4 + 230*m~3 + 950*%m~2 + 1689*m + 945)

Mupad [B]
time = 1.13, size = 280, normalized size = 2.31

(o) Aca(m! +24m’ +206m® + T4m +945)  Bda(m'+16m?+86m® +176m +105) o’ BAd+ Be) (m'+ 2m’ +164m? +458m +315)  Pa’(Ad+3Bc) (m' +18m* + 104m’ +222m +135)  3cda® (Ad+ Be) (m' + 20m’ +130m? + 300m + 189)
O e+ 25 mT + 2300 + 950m? + 1689m + 945 | mP + 25m? + 230m? + 950m? + 1689 + 045 m + 25m* + 230md + 950 m? + 1689 m + 945 m® + 25m* + 230m3 + 950m? + 1689m + 945 m®+25m* + 230m® + 950 m? + 1689 m + 945

Verification of antiderivative is not currently implemented for this CAS.

[In] int((A + B*x"2)*(e*x) m*(c + d*x~2)"3,x)

[Out] (e*xx) “m*((A*xc”3*x*(744*m + 206*%m~2 + 24*m~3 + m~4 + 945))/(1689*m + 950*m~2
+ 230*m~3 + 25%m~4 + m~5 + 945) + (B*d"3*x"9*(176*m + 86*m~2 + 16*m~3 + m~

4 + 105))/(1689*m + 950*m~2 + 230*m~3 + 25xm~4 + m~5 + 945) + (c™2xx~3*%(3*A

*d + B*c)*(458*m + 164*m~2 + 22*%m~3 + m~4 + 315))/(1689*m + 950*m~2 + 230*m

"3 + 25%m™4 + m”5 + 945) + (d"2*x"7x(Axd + 3*Bxc)*(222*%m + 104*m~2 + 18*m~3

+ m~4 + 135))/(1689*m + 950*m~2 + 230*m~3 + 25%m~4 + m~5 + 945) + (3*ckxd*x
“5x(Axd + Bxc)*(300*m + 130*m~2 + 20*m~3 + m~4 + 189))/(1689*m + 950*m~2 +
230*m~3 + 25*m~4 + m~5 + 945))
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3.19

Optimal. Leaf size=258

m 3
f (ex) (A-i;ﬁzi%(c—l—dﬂ) dr

(a®Bd? + 3ab*cd(Bc + Ad) — a®bd?(3Bc + Ad) — b3c*(Bc + 3Ad)) (€$)1+m+d(a2Bd2 + 3b%c(Bc + Ad) —
bte(1 + m) bie3(3 4

[Out] -(a”3*B*d~3+3*a*xb~2*c*d* (Axd+B*c)-a~2xb*xd 2% (Axd+3*B*c)-b~3*c”2* (3*A*d+B*c)
Yx(e*xx)~(1+m) /b~4/e/ (1+m) +d* (a~2*Bxd~2+3*b~2*c* (A*xd+B*c) —axbxd* (A*d+3*Bxc))

* (e*x) " (3+m) /b~3/e” 3/ (3+m) +d~2* (A*b*d-B*a*d+3*B*xb*c) * (exx) ~ (5+m) /b~2/e"5/(5

+m) +B*d~3% (e*x) ~(7+m) /b/e~7/ (7+m) + (Axb-B*a) * (—~a*d+b*c) ~3* (e*x) ~ (1+m) *hyperg
eom([1, 1/2+1/2*m], [3/2+1/2*m] ,-b*x"2/a)/a/b"4/e/(1+m)

Rubi [A]

time = 0.21, antiderivative size = 258, normalized size of antiderivative = 1.00, number of

number of rules _ ( g5
integrand size ’

steps used = 3, number of rules used = 2, integrand size = 31,
Rules used = {584, 371}

- m+1, m+3, 2
dea)™ (*Bd" — abd(Ad+ 3Bc) + 8t°c(Ad + Be) _ (ea)™* (a°Bd" — a?bd*(Ad + 3Bc) + 3abed(Ad + Be) + V(=¢*) (34d + Be)) (ex)™(Ab - aB) (be — ad)® 1 (1, 2% 2% ’bT)  Pler)™ " (—aBd + Abd + 30Be) | Bd(ex)™!
Vei(m + 3) bie(m + 1) abie(m + 1) 2e5(m + 5) beT(m +7)

Antiderivative was successfully verified.
[In] Int[((e*x) m*x(A + B*x~2)*(c + d*x~2)"3)/(a + b*x"2),x]

[Out] -(((a"3%B*d~3 + 3*a*b~2xcxd*(B*c + Axd) - a~2xbxd"2*(3*%Bxc + A*d) - b~ 3*c"2
*(Bxc + 3*A*d))*(e*xx)"(1 + m))/(b"4*ex(1 + m))) + (d*x(a"2%B*xd~2 + 3*b~2*c*(

Bxc + A*d) - axb*d*(3*Bkc + A*xd))*(exx)~(3 + m))/(b"3*%e”3*%(3 + m)) + (d~2*(
3%bxBxc + A*bxd - a*B*d)*(exx)~(5 + m))/(b"2%e”5*%(5 + m)) + (B*d~3x(exx)~ (7

+ m))/(bxe”7*(7 + m)) + ((A¥b - a*B)*(b*c - a*d) ~3*(e*x)~ (1 + m)*Hypergeom
etric2F1[1, (1 + m)/2, (3 + m)/2, -((b*x~2)/a)])/(a*xb~4*ex(1 + m))

Rule 371

Int[((c_.)*(x_)) " (m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol]l :> Simp[a~p
*((cxx)"(m + 1)/(cx(m + 1)))*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & !'IGtQ[p, 0] && (ILt
Qlp, 0] |l GtQla, 01)

Rule 584

Int[((g_.)*(x_))"(m_.)*x((a_) + (b_)*(x_)"(@m D)) (p_.)*((c_) + (d_.)*(x_)"(n
M7 (q . )*((e) + (£_)*x(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrandl[
(g*x) "m*(a + b*x"n) "px(c + d*x"n)"qg*(e + f*x"n)"r, x], x] /; FreeQ[{a, b, ¢
,d, e, £, g, m, n}, x] & IGtQlp, -2] && IGtQlq, 0] && IGtQlr, O]

Rubi steps
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/ (ex)™ (A + Bz?) (c + dz?)’ o — / _ (a®Bd?® + 3ab?cd(Bc + Ad) — a*bd*(3Bc + Ad) — b*c*(Bc + 3/
a + ba? B bt

_ (a®Bd® + 3ab®cd(Bc + Ad) — a®bd*(3Bc + Ad) — b°c*(Bc + 3Ad)) |
bie(1 4+ m)

_ (a®Bd?® + 3ab’cd(Bc + Ad) — a*bd*(3Bc + Ad) — b*c*(Bc + 3Ad)) |
bre(1+m)

Mathematica [A]
time = 0.61, size = 217, normalized size = 0.84

P . _ . lim, 34m._ba?
a(ezym ( ZoBd s ed (Bt Adysathd (3Bet Ad) 'S BetsAd) | bi(@ B+ 3Re(Bet Ad)—abd(3Bet AD)s? | (@Bt Abd—aBds' | BBt | (—AbtaB)(<betad)® o Fy (1,152 34m;_ta? )
1+m 3+m 5+m T+m a(l+m)

b4
Antiderivative was successfully verified.

[In] Integrate[((exx) m*x(A + B*x"2)*(c + d*x72)"3)/(a + b*x72),x]

[Out] (x*x(e*x) m*((-(a"3*%B*d~3) - 3*a*b~2xcxd*(Bxc + Axd) + a~2%bxd~2*x(3*B*c + Ax
d) + b~ 3xc”2%(B*xc + 3*A*d))/(1 + m) + (b*xd*(a"2*B*d~2 + 3*b~2*c*(Bxc + A*d)

- axbxd*x(3*Bxc + A*d))*x72)/(3 + m) + (b~2*d"2%(3*b*Bkc + A*bxd - a*B*d)*x
~4)/(5 + m) + (b”"3*%B*d~3*x"6)/(7 + m) + ((-(A*b) + a*B)*(-(b*c) + a*xd) 3*Hy
pergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((b*x~2)/a)])/(ax(1 + m))))/v"4

Maple [F]
time = 0.02, size = 0, normalized size = 0.00

dz

/ (ex)™ (Bz? + A) (dz® + ¢)°
br?+a

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m* (B*x~2+A)*(d*x~2+c) "3/ (b*x"2+a) ,x)
[Out] int((e*x) “m*(Bxx~2+A)*(d*x~2+c) "3/ (b*xx~2+a) ,x)

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c) "3/ (b*x"2+a) ,x, algorithm="maxima")
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[Out] integrate((Bxx~2 + A)*(d*x"2 + c) 3*(x*e) "m/(b*x"2 + a), x)
Fricas [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c) "3/ (b*x"2+a) ,x, algorithm="fricas")

[Out] integral((B*d~3*x~8 + (3*B*c*d™2 + A*d~3)*x"6 + 3*x(Bkc™2xd + A*cxd~2)*x"4 +
Axc™3 + (B*c™3 + 3*A*xc™2*d) *x"2)*(x*e) "m/(b*x"2 + a), x)

Sympy [C] Result contains complex when optimal does not.
time = 10.55, size = 911, normalized size = 3.53

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**xm* (Bxx**2+A)* (d*x**2+c)**3/ (b*x**2+a) ,x)

[Out] Axckx*3kex*mkm*kx*x**m*lerchphi (b*x**2*exp_polar(I*pi)/a, 1, m/2 + 1/2)*gamma
(m/2 + 1/2)/(4*a*gamma(m/2 + 3/2)) + Axck*3*exxm*x*x**m*lerchphi (b*x**2*exp
_polar(Ixpi)/a, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(4*a*gamma(m/2 + 3/2)) + 3%A
*xCxkxdxex*xmxm*x**x3*xx**xm*xlerchphi (b*x**2*exp_polar(I*pi)/a, 1, m/2 + 3/2)*g
amma(m/2 + 3/2)/(4xaxgamma(m/2 + 5/2)) + 9xAxcx*2*d*e**mkx**3*x**m*lerchphi
(bxx**2xexp_polar(I*pi)/a, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(4*a*gamma(m/2 +
5/2)) + 3kAkckxdx*2kex*kmrm*xx**5xx*x*m*xlerchphi (b*x**2*exp_polar(I*pi)/a, 1, m
/2 + 5/2)*gamma(m/2 + 5/2)/(4*a*gamma(m/2 + 7/2)) + 15xAxckd**2*e*x*xm*x**5%x
x*m*lerchphi (b*x*x2*exp_polar(I*pi)/a, 1, m/2 + 5/2)*gamma(m/2 + 5/2)/(4*ax
gamma(m/2 + 7/2)) + Axd**3xex* mkm*x**7*x**m*lerchphi (bxx**2%exp_polar (I*pi)
/a, 1, m/2 + 7/2)*gamma(m/2 + 7/2)/(4*a*xgamma(m/2 + 9/2)) + T7T*A*xd**3*e*x*m*x
*x*7*xx*x*kmklerchphi (b*xx**2xexp_polar(I*pi)/a, 1, m/2 + 7/2)*gamma(m/2 + 7/2)/
(4xaxgamma(m/2 + 9/2)) + B¥ck*3*e*xm¥xm*x**3*x**m*lerchphi (b*x**2*exp_polar(
I*xpi)/a, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(4*a*gamma(m/2 + 5/2)) + 3*Bkcx*3*e
*x*kmkxx*k3kxx*kmklerchphi (b*xx**x2xexp_polar(I*pi)/a, 1, m/2 + 3/2)*gamma(m/2 +
3/2)/(4*a*gamma(m/2 + 5/2)) + 3*Bkck*2kd*ex*kmrm*x**5xx**m*xlerchphi (bkx**2%e
xp_polar(I*pi)/a, 1, m/2 + 5/2)*gamma(m/2 + 5/2)/(4*a*xgamma(m/2 + 7/2)) + 1
BBk ck*x2xd*ex*km*¥x**x5xx**m*lerchphi (bxx**2%exp_polar(I*pi)/a, 1, m/2 + 5/2)%
gamma (m/2 + 5/2)/(4*axgamma(m/2 + 7/2)) + 3*Bxckd**2¥e*xm*m*x**7*x**m*lerch
phi (b*x**2%exp_polar(I*pi)/a, 1, m/2 + 7/2)*gamma(m/2 + 7/2)/(4*axgamma(m/2
+ 9/2)) + 21*Bkckd**2kex*kmkx**7*x**mklerchphi (bxx**2xexp_polar(I*pi)/a, 1,
m/2 + 7/2)*gamma(m/2 + 7/2)/(4*%axgamma(m/2 + 9/2)) + Bkd**3kex*kmkmkx**kQkx*
*m*lerchphi (b*x**2*exp_polar(I*pi)/a, 1, m/2 + 9/2)*gamma(m/2 + 9/2)/(4*axg
amma(m/2 + 11/2)) + 9*Bkxd**3kex* mkx**9*kx**m*klerchphi (b*xx**2*xexp_polar (I*pi)
/a, 1, m/2 + 9/2)*gamma(m/2 + 9/2)/(4*a*gamma(m/2 + 11/2))
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Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

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

[Out] integrate((B*x"2 + A)*(d*x~2 + c) 3*(x*e) m/(b*x~2 + a), x)

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

/ (Bz%+ A) (ex)™ (da? + ¢)°
dz

bz?+a
Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + Bxx"2)*(exx) "m*x(c + d*x~2)"3)/(a + b*x"2),x)
[Out] int(((A + B*x"2)*(e*x) m*(c + d*x~2)"3)/(a + b*x"2), x)
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[ (ex)™(A+Ba?) (c+da?)’ dx

3.20 (a—l—bx2)2

Optimal. Leaf size=347

d(Ab(3b%c%(1 + m) — 3abcd(3 + m) + a?d?(5 + m)) — aB(3b?c*(3 + m) — 3abed(5 + m) + a2d*(7 + m))) (
B 2ab*e(1 + m)

[Out] -1/2*d* (A*b* (3*xb~2%c~2* (1+m) -3*a*b*cxd* (3+m)+a~2*xd"~2* (5+m) ) —a*B* (3*b~2*c~2x*
(3+m) -3*a*xbxcxd* (5+m)+a~2*xd"2* (7+m) ) ) *(e*x) ~(1+m) /a/b"4/e/ (1+m) -1/2*%d~2*x (A*

b* (3*b*c* (3+m) —a*d* (5+m) ) —a*B* (3*xbxc* (5+m) —a*d* (7+m) ) ) * (exx) "~ (3+m) /a/b~3/e”

3/ (3+m)-1/2%d"3* (Axb* (5+m) —a*B* (7+m) ) * (exx) ~ (5+m) /a/b~2/e~5/ (5+m) +1/2* (Axb-
B*a)*(exx)~ (1+m)* (d*x~2+c) ~3/a/b/e/ (bxx"2+a)+1/2* (—a*d+b*c) ~2* (a*B* (bxcx (1+

m) —a*d* (7+m) ) +Axb* (a*d* (5+m) +b* (-c*m+c) ) ) * (exx) ~ (1+m) *hypergeom([1, 1/2+1/2

*m] , [3/2+1/2*m] ,-b*x"2/a)/a"~2/b"4/e/(1+m)

Rubi [A]
time = 0.43, antiderivative size = 347, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.097,

steps used = 4, number of rules used = 3, integrand size = 31,
Rules used = {591, 584, 371}

(60— ad oy (1, 55525 2) A +5) + e = om) + aBlblm + 1)~ + 7)) tea) (Aba Pl +5) ~ Sabe(m +8) + 97€m + 1) ~ aB(aP(m + 1)~ Sae(m +5) + 95em +9) _ )™ (ANl +3) —adm +5) ~aB(Belm +5) ~alm + 7)) _ Pex)™ (A +5) ~aBlm +7) | (e e x4 o8
= Tabem 1) TP 3 T Sabe

Antiderivative was successfully verified.
[In] Int[((e*x)"m*(A + B*x"2)*(c + d*x~2)"3)/(a + b*x"2)"2,x]

[Out] -1/2*%(d* (A*xbx(3*b~2%c™2*x(1 + m) - 3*axbkc*d*(3 + m) + a~2%d"2*(5 + m)) - ax
B*(3*%b~2xc”"2%(3 + m) - 3*axbkcxd*x(5 + m) + a~2xd"2*(7 + m)))*(e*xx)~(1 + m))
/(axb™4d*xex(1 + m)) - (d"2*%(A*b*(3*b*c*(3 + m) - axd*(5 + m)) - a*Bx*x(3*bkcx*(

5+ m) - axd*(7 + m)))*(exx)"(3 + m))/(2*xa*b~3*%e”3*(3 + m)) - (d~3*x(Axb*(5

+ m) - axBx(7 + m))*(e*xx)”"(5 + m))/(2*a*xb~2*xe"5%(5 + m)) + ((A*b - a*B)*(e*

x)"(1 + m)*x(c + d*x~2)"3)/(2*xaxbxex(a + b*x"2)) + ((bxc - a*d) 2x(a*xB*(b*c*

(1 +m) - a*d*(7 + m)) + Axb*(axd*(5 + m) + b*(c - c*m)))*(e*x)~(1 + m)*Hyp
ergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((b*x~2)/a)])/(2*xa~2*b~4*ex(1 + m)

)

Rule 371

Int[((c_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a”p
*((c*x)"(m + 1)/(c*(m + 1)))*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQl[{a, b, ¢, m, n, p}, x] && !'IGtQ[p, 0] && (ILt
Qlp, 0] |l GtQla, 01)

Rule 584
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Int[((g_.)*(x_))"(m_.)*((a_) + (b_)*(x_)"(n)) " (p_.)*((c) + (d_)*(x_)"(n
Mg )*((e) + (£_)*(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrandl[
(g*x) “m*(a + b*x"n) p*(c + d*x"n)~q*(e + f*x"n)"r, x], x] /; FreeQ[{a, b, c
» d, e, £, g, m, n}, x] & IGtQ[p, -2] && IGtQlq, O] && IGtQ[r, O]

Rule 591

Int [((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))~(p_)*((c_) + (d_.)*(x_)"(n_
NN (q_.)*((e) + (£_.)*(x_)"(n_)), x_Symbol]l :> Simp[(-(b*e - axf))*(g*x)~(

m + 1)x(a + b*x™n)~(p + 1)*((c + d*x"n) q/(axbxgxn*x(p + 1))), x] + Dist[1/(

axbxnx(p + 1)), Int[(g*x)"m*x(a + b*x™n) " (p + 1)*(c + d*x"n)~(q - 1)*Simp[c*
(bxexn*(p + 1) + (bxe — a*f)*(m + 1)) + dx(bxexnx(p + 1) + (bxe - a*f)*x(m +
n*q + 1))*x"n, x], x], x] /; FreeQ[{a, b, ¢, d, e, f, g, m}, x] && IGtQ[n,
0] && LtQlp, -1] && GtQlq, 0] && !(EqQlq, 1] && SimplerQ[b*c - axd, b*e -
axf])

Rubi steps

/ (ex)" (A+ Ba?) (c+ds?)* | (Ab—aB)(ex)*™ (c+ds®)* | (ex)™ (ehdeT) (~elAb1-m)taBULm) 4l
(a + bx2)® 2abe (a + bx?) 2ab

d(Ab(3b%c?(14+m)—3abed(3+m)+a?d?(5+m)
(Ab— aB)(ex)"*™ (c + dz?)® J (

2abe (a + bz?)

d(Ab(3b*c*(1 + m) — 3abed(3 + m) + a?d*(5 + m)) — aB(3b?c*(3 +
2abte(1 +m)

d(Ab(3b%c*(1 + m) — 3abed(3 + m) + a?d?(5 + m)) — aB(3b*c*(3 +
2abte(1 + m)

Mathematica [A]
time = 1.18, size = 241, normalized size = 0.69

5 m, 3+m 2 3 14+m, 3+m ba?
3a2Bd? _ 2abd(3Be(3+m)+Ad(3+m)+Bd(1+m)c?) | ;o 3¢ da? 32 | Seds® , Lot (bc—ad)® (bBe+3Abd—4aBd) o Fy (1,152, 35m - 222 ) (—Ab+aB)(—betad)? oy (2,14 24m, - t22)
(ez)™ (d(—‘;w - ) G+m) + 02 (Ad( £ + £2) + B 4 3 4 £21))) 4 o + B

bt

Antiderivative was successfully verified.

[In] Integrate[((e*x) m*(A + B*x~2)*(c + d*x~2)"3)/(a + b*x~2)"2,x]

[Out] (x*(e*xx) m*(d*((3*a~2%B*d~2)/(1 + m) - (2%a*bkd*(3*Bxc*x(3 + m) + A*d*(3 + m
) + Bxd*x(1 + m)*x"2))/((1 + m)*(3 + m)) + b 2% (A*d*((3*c)/(1 + m) + (d*x"2)
/(3 +m)) + Bx((3%c”2)/(1 + m) + (3%c*d*x~2)/(3 + m) + (d"2*x"4)/(56 + m))))
+ ((b*xc - axd) 2% (b*Bkc + 3*A*b*d - 4xa*B*d)*Hypergeometric2F1[1, (1 + m)/
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2, 3+ m/2, -((b*x72)/a)])/(ax(1 + m)) + ((-(A*b) + axB)*(-(b*c) + a*d)~3
*xHypergeometric2F1[2, (1 + m)/2, (3 + m)/2, -((b*x~2)/a)])/(a"2x(1 + m))))/
b~4

Maple [F]

time = 0.02, size = 0, normalized size = 0.00

dz

/ (ex)™ (Bz® + A) (dz? + ¢)’
(b2? + a)®

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m* (B*x~2+A)*(d*x"2+c) "3/ (b*x"2+a)~2,x)
[Out] int((e*x) “m*(B*x~2+A)*(d*x~2+c) "3/ (b*x~2+a)~2,x)
Maxima [F]

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c) "3/ (b*x"2+a)~2,x, algorithm="maxima")

[Out] integrate((Bxx~2 + A)*(d*x"2 + c)~3*(x*e) "m/(b*x"2 + a)~2, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c) "3/ (b*x"2+a)~2,x, algorithm="fricas")

[Out] integral((B*d~3*x~8 + (3*B*c*d™2 + A*d~3)*x"6 + 3x(Bkc™2xd + A*cxd~2)*x"4 +
Axc”™3 + (Bxc™3 + 3*A*c”2%d) *x"2) *(x*e) "m/(b~2*%x"4 + 2*a*b*x"2 + a”~2), x)

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

dz

/ (ez)™ (A + Bz?) (c + dz?)?
(a + bx?)’

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m* (Bkxx**2+A)* (d*x**2+c)**3/ (bkx**2+a) **2,Xx)

[Out] Integral((e*x)**xmx(A + B*x*x2)*(c + dxx**2)*x3/(a + b*x**2)**2, x)
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Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

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

[Out] integrate((B*x~2 + A)*(d*x~2 + c) 3*(x*e) m/(b*x"2 + a)~2, x)

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

/ (Bz%+ A) (ex)™ (da? + ¢)° s
(b2? + a)®

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x~2)*(e*x) m*(c + d*x~2)~3)/(a + b*x~2)"2,x)
[Out] int(((A + B*x"2)*(e*x) m*x(c + d*x~2)"3)/(a + b*x~2)"2, x)
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[ (ex)™(A+Ba?) (c+da?)’ dx

3.21 (a—l—bx2)3

Optimal. Leaf size=480

_ d(Ab(2b°c*(3 + 2m — m?) + 3abed(3 + 4m + m?) — a’d*(15 + 8m + m?)) + aB(2b*c*(1 + m)? — abed(1¢
8a2bte(l + m)

[Out] -1/8*d* (Axb*x (2*%b~2%c~ 2% (-m~2+2*m+3) +3*a*xbxcxd* (m~2+4*m+3) —a~2*d "~ 2* (m~2+8*m+
15) ) +a*xB* (2*b~2*c "2 (1+m) "2-3*axb*xc*xd* (m~2+8*m+15) +a~2*xd~2* (m~2+12*m+35) ) ) *
(exx)~(1+m)/a~2/b"4/e/ (1+m)-1/8%d~2* (Axb* (3+m) * (b*c* (3-m) +a*xd* (5+m) ) +a*xB* (b

xcx (m~2+4*m+3) —a*d* (m~2+12*m+35) ) ) * (e*x) ~(3+m) /a~2/b"3/e~3/ (3+m) +1/8% (Axb*(

bxc* (3-m) +a*d* (3+m) ) +a*B* (bxc*x (1+m) —a*d* (7+m) ) ) * (e*x) ~ (1+m) * (d*x"2+c) ~2/a"2
/b"2/e/ (b*xx~2+a)+1/4* (Axb-B*a) * (exx) ~ (1+m) * (d*x~2+c) ~3/a/b/e/ (bxx"2+a) ~2+1/

8% (—axd+b*c) * (Axbx (2*a*b*c*xd* (-m~2-2+m+3) +b~2*c~2* (m~2-4*m+3) +a~2*d "~ 2* (m~2+
8*m+15) ) +a*B* (b~ 2xc” 2% (—-m~2+1) +2*a*b*cxd* (m~2+6*m+5) —a~2*d "~ 2* (m~2+12*m+35) )

) *(e*xx) ~(1+m) *hypergeom([1, 1/2+1/2*m], [3/2+1/2*m],-b*x"2/a)/a~3/b~4/e/(1+m

)

Rubi [A]
time = 0.76, antiderivative size = 480, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.097,

steps used = 5, number of rules used = 3, integrand size = 31,
Rules used = {591, 584, 371}

Antiderivative was successfully verified.
[In] Int[((e*x) m*(A + Bxx~2)*(c + d*x~2)"3)/(a + b*x~2)"3,x]

[Out] -1/8*%(d* (A*xbx(2*b~2%c™2*(3 + 2*%m - m~2) + 3*axbxcxd*(3 + 4*m + m~2) - a~2*d
“2x(15 + 8#m + m~2)) + ax*Bx(2*xb"2*c”2x(1 + m) "2 - 3*axbkc*d*(15 + 8*m + m~2
) + a”2+%d"2x(35 + 12*xm + m~2)))*(exx)"(1 + m))/(a"2*%b"4*xex(1 + m)) - (d~2x*(
Axb*x(3 + m)*(b*xc*x(3 - m) + a*d*(5 + m)) + a*xBx(b*xc*(3 + 4*m + m~2) - axd*(3
5 + 12+%m + m™2)))*(exx)"(3 + m))/(8*%a~2*%b"3*%e”"3*x(3 + m)) + ((A*b*(bxc*(3 -
m) + a*xd*(3 + m)) + a*Bkx(bxcx(1 + m) - a*d*(7 + m)))*(exx)~(1 + m)*(c + d*x
~2)72)/(8*%a~2xb"2*e*(a + b*x"2)) + ((Axb - a*B)*(e*xx)”"(1 + m)*x(c + d*x~2)"3
)/ (4*xaxbxex(a + b*x"2)72) + ((b*c - axd)*(A*xbx(2*xaxb*c*d*(3 - 2*m - m~2) +
b~ 2*%c"2%(3 - 4*m + m~2) + a~2xd"2*x(15 + 8*m + m~2)) + a*Bkx(b"2*xc"2*x(1 - m~2
) + 2%axbxcxd*(5 + 6*m + m~2) - a~2*xd"2*%(35 + 12*m + m~2)))*(e*x)~ (1 + m)*H
ypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((b*x~2)/a)])/(8*a~3*b~4*ex(1 +
m))

Rule 371

Int[((c_.)*(x_)) " (m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a”p
*((c*x)"(m + 1)/(c*(m + 1)))*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1
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, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & !'IGtQ[p, 0] && (ILt
Qlp, 0] Il GtQla, 01)

Rule 584

Int[((g_.)*(x_))"(m_.)*x((a_) + (b_)*(x_)"(@m D)) (p_.)*((c_) + (d_.)*(x_)"(n
M7 (qu)*((e) + (£_)*x(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrandl[
(g*x) "m*(a + b*x"n) "px(c + d*x"n)"g*(e + f*x"n)°r, x], x] /; FreeQ[{a, b, ¢
,d, e, £, g, m, n}, x] & IGtQlp, -2] &% IGtQ[q, 0] && IGtQ[r, 0]

Rule 591

Int [((g_)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_)*((c_) + (d_.)*(x_)"(n_
))7(q_)*((e) + (£_.)*(x_)"(n_)), x_Symbol] :> Simp[(-(b*e - axf))*(g*x)~(

m+ 1)*(a + b*x™n) " (p + 1)*((c + d*x"n)~q/(axbxg*n*(p + 1))), x] + Dist[1/(
axbxnx(p + 1)), Int[(g*x)"m*x(a + b*x™n)~(p + 1)*(c + d*x"n)~(q - 1)*Simp[c*
(bxexn*(p + 1) + (bxe - a*f)*(m + 1)) + dx(bxexn*x(p + 1) + (bxe - a*f)*(m +
nxq + 1))*x"n, x], x], x] /; FreeQ[{a, b, ¢, d, e, f, g, m}, x] && IGtQ[n,
0] && LtQlp, -1] && GtQlq, 0] && !'(EqQlq, 1] && SimplerQ[bxc - a*d, b*e -
axf])

Rubi steps

(c+de?)? (—c(Ab(3—m)+aB(1+m))+d(:

/ (cx)" (A+ Ba?) (c+da®)’ | (Ab—aB)(ex)' " (c +ds?)’ | ool
(a + bx?)® 4abe (a + bx?)?

(Ab(bc(3 — m) + ad(3 +m)) + aB(be(1 +m) — ad(7 +m)))(ex) ™ |

8a?b%e (a + bx?)

(Ab(bc(3 — m) + ad(3 + m)) + aB(bc(1l + m) — ad(7 + m)))(ex) ™ |

8a?b%e (a + bx?)

d(Ab(2b%c*(3 + 2m — m?) + 3abcd(3 + 4m + m?) — a?d?(15 + 8m

d(Ab(2b%c*(3 + 2m — m?) + 3abcd(3 + 4m + m?) — a?d?*(15 + 8m 4

Mathematica [A]
time = 1.03, size = 579, normalized size = 1.21
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Antiderivative was successfully verified.

[In] Integrate[((exx) m*x(A + B*x"2)*(c + d*x~2)"3)/(a + b*x"2)"3,x]

[Out] (x*(e*x) “m*(a~3*d~2*(3*%b*Bxc + A*b*d - 3*a*B*d)*(3 + m) + a~3xb*B*d~3%(1 +
m)*x~2 + 3%a”2%b~2%B*c~2+d*(3 + m)*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/
2, -((b*x72)/a)] + 3*a"2xAxb~2xc*xd"2*(3 + m)*Hypergeometric2F1[1, (1 + m)/2
, (3 +m)/2, -((b*xx~2)/a)] - 9*a~3xbxB*c*d~2*(3 + m)*Hypergeometric2F1[1, (
1 +m/2, (3 +m)/2, -((b*x"2)/a)] - 3*a~3*A*b*d~3*(3 + m)*Hypergeometric2F
11, 1 + m)/2, (3 + m)/2, -((b*x"2)/a)] + 6*%a~4*Bxd~3%(3 + m)*Hypergeometr
ic2F1[1, (1 + m)/2, (3 + m)/2, -((b*x"2)/a)] + a*b~3*B*c~3%(3 + m)*Hypergeo
metric2F1[2, (1 + m)/2, (3 + m)/2, -((b*x"2)/a)] + 3*axA*b~3*c™2*d*(3 + m)*
Hypergeometric2F1[2, (1 + m)/2, (3 + m)/2, -((b*x"2)/a)] - 6%a~2xb~2*B*c~2x
d*(3 + m)*Hypergeometric2F1[2, (1 + m)/2, (3 + m)/2, -((b*x"2)/a)] - 6*%a~2x
Axb~2%c*d"2*(3 + m)*Hypergeometric2F1[2, (1 + m)/2, (3 + m)/2, -((b*xx~2)/a)
1 + 9*%a~3%b*B*c*d~2%(3 + m)*Hypergeometric2F1[2, (1 + m)/2, (3 + m)/2, -((b
*x"2)/a)] + 3*%a"3xAxb*d~3*%(3 + m)*Hypergeometric2F1[2, (1 + m)/2, (3 + m)/2
, —((b*x~2)/a)] - 4*a~4*B*d~3*(3 + m)*Hypergeometric2F1[2, (1 + m)/2, (3 +
m)/2, -((b*x~2)/a)] + (Axb - a*B)*(bxc - a*d) 3*(3 + m)*Hypergeometric2F1[3
» (1 +m)/2, 3+ m/2, -((b*x72)/a)]))/(a"3%b4*(1 + m)*(3 + m))

Maple [F]
time = 0.02, size = 0, normalized size = 0.00

/ (ex)™ (Bz? + A) (dz? + ¢)’ i

(b2? +a)’®
Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m* (B*x~2+A)*(d*x"2+c) "3/ (b*xx"2+a)~3,x)
[Out] int((e*x) “m* (Bxx~2+A) *x(d*x~2+c) "3/ (b*xx~2+a)~3,x)
Maxima [F]

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)*(d*x~2+c) "3/ (b*x"2+a) ~3,x, algorithm="maxima")
[Out] integrate((B*x~2 + A)*(d*x"2 + c) 3*(x*e) "m/(b*x"2 + a)~3, x)
Fricas [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((e*x) “m*(B*x~2+A)*(d*x~2+c) "3/ (b*x"2+a)~3,x, algorithm="fricas")

[Out] integral((B*d~3*x"8 + (3*B*c*d™2 + A*d~3)*x76 + 3x(Bxc~2xd + A*cxd~2)*x~4 +
Axc™3 + (B*c™3 + 3*%Axc™2*d) *x"2) *(x*e) "m/(b~3*x"6 + 3*axb~2*x"4 + 3*xa~2xbx*

x"2 + a~3), x)

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

/ (ez)™ (A + Bz?) (c + dz?)? i
(a + bx2)®
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m* (Bkxx**2+A)* (d*x**2+c)**3/ (b*kx**2+a) **3,X)

[Out] Integral((e*x)**m*(A + B*x*x2)*(c + d*x**2)*x3/(a + b*x**2)**3, x)

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

could not integrate

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

[Out] integrate((B*x~2 + A)*(d*x"2 + c) 3*(x*e) "m/(b*x~2 + a)~3, x)

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

/ (B2 + A) (ex)™ (dz* + ¢)° s
(bz? + a)®

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x~2)*(e*x) m*(c + d*x~2)~3)/(a + b*x~2)~3,x)
[Out] int(((A + B*xx"2)*(e*x) "m*(c + d*x~2)"3)/(a + b*x~2)"3, x)
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m 4
3.29 f (ex) (a+cl)i282(A—l—Bx2) dr

Optimal. Leaf size=363

(a*Bd* + b*c®(Bc — Ad) — 4ab*c®*d(Bc — Ad) + 6a?b?cd?(Bc — Ad) — 4a3bd?(Bc — Ad)) (ex)™™ _I_b(4a,3Bd‘
dde(1+m)

[Out] (a~4*B*d~4+b~4*xc” 3% (-A*d+B*xc)-4*a*xb~3*c”2*d* (~A*xd+B*c) +6*a~2xb~2kc*d 2% (—Ax*
d+B*c) —-4*a”~3xb*xd~3* (~A*d+B*c) ) *(e*xx) ~(1+m) /d~5/e/ (1+m) +b* (4*a~3*B*d~3-b~3*c

2% (—A*d+B*c) +4*xaxb”2*c*xd* (—A*d+B*c) -6*a” 2xb*d 2% (—A*d+B*c) ) * (exx) " (3+m) /d~
4/e73/ (3+m) +b~2* (6*xa”~2*B*d~2+b~2*c* (—A*d+B*c) —4*a*b*d* (~Axd+B*c) ) * (exx) ~ (5+
m)/d"3/e~5/(5+m) -b~3* (—Axb*d-4*Bxaxd+B*b*c) * (exx) " (7+m) /d~2/e"7/ (7+m) +b~4%B

* (e*x) " (9+m) /d/e”9/ (9+m) - (~a*d+b*c) “4* (~Axd+Bxc) * (exx) ~ (1+m) *hypergeom([1,
1/2+1/2*m] , [3/2+1/2*m] ,-d*x~2/c)/c/d"5/e/(1+m)

Rubi [A]

time = 0.25, antiderivative size = 363, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.065,

steps used = 3, number of rules used = 2, integrand size = 31,
Rules used = {584, 371}

Antiderivative was successfully verified.
[In] Int[((e*xx)"m*(a + b*x"2)"4*x(A + B*x~2))/(c + d*x"2),x]

[Out] ((a"4%B*d~4 + b~ 4*c”3*(Bxc — A*d) - 4*xa*xb~3*c™2xd*(B*c - Axd) + 6*a~2xb~2*c
*d~ 2% (Bkc - Axd) - 4%a~3xbxd"3*(B*c - A*xd))*(e*x)~(1 + m))/(d"5*e*x(1 + m))

+ (b*x(4*xa”~3*B*d~3 - b~3*%c"2*(Bxc — A*d) + 4xaxb~2*c*d*(Bxc - A*d) - 6*a”2%b

*d"2% (Bkc — A*d))*(exx)~(3 + m))/(d"4%e"3*%(3 + m)) + (b"2*x(6*%a~2*%B*d"2 + b~
2%cx(Bxc - A*d) - 4*xaxb*d*(Bxc — A*d))*(exx)”"(5 + m))/(d"3*e”5%(5 + m)) - (

b~3* (b*B*xc — Axb*d - 4*axB*d)*(exx)~(7 + m))/(d"2*e”7*(7 + m)) + (b~ 4xBx(ex*

x)7(9 + m))/(d*e”9%(9 + m)) - ((b*c - a*d) “4*(Bxc - A*d)*(exx)~(1 + m)x*Hype
rgeometric2F1[1, (1 + m)/2, (3 + m)/2, -((d*x~2)/c)])/(c*d"5xe*x(1 + m))

Rule 371

Int[((c_)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a~p
*((c*x)"(m + 1)/(c*(m + 1)))*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & !'IGtQ[p, 0] && (ILt
Qlp, 0] Il GtQla, 01)

Rule 584

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(m_))"(p_.)*((c_) + (d_.)*x(x_)"(n
N7 (q_)*(e) + (£_)*(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrandl[
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(g*x) "m*(a + b*x"n) "px(c + d*x"n)"qg*(e + f*x"n)°r, x], x] /; FreeQ[{a, b, ¢
, d, e, £, g, m, n}, x] & IGtQlp, -2] && IGtQ[q, 0] && IGtQ[r, O]

Rubi steps

/ (ex)™ (a + bz?)* (A + Bz?) dp — / (a*Bd* + b*c*(Bc — Ad) — 4ab*c®*d(Bc — Ad) + 6a?b*cd?(Bc — A
¢+ dx? v d®

(a*Bd* + b*c®(Bc — Ad) — 4ab*c®d(Bc — Ad) + 6a?b*cd?(Bc — Ad) -
d®e(1+m)

(a*Bd* + b*c®(Bc — Ad) — 4ab3c®d(Bc — Ad) + 6a%b*cd?(Bc — Ad) -
d’e(1 +m)

Mathematica [A]
time = 0.74, size = 315, normalized size = 0.87

4 +m . 34m . _de? )
m ([ atBd*+bie (Be— Ad)+6a2cd? (Be— Ad)+dab®c2d(~ Bet Ad)+4a°bd(~Bet Ad) | bd(40> B +4abcd(Be— Ad) +b3c*(— Bet Ad)+6a%bd? (— Be+ Ad))a? | b2d? (6 Bd +b2c(Be—Ad)+dabd(~Bet Ad))st | bd®(—bBet Abd+4aBd)e® | pipatgs _ (be—ad)'(Be—Ad)2Fy (1.‘, ;-4 )
(ez) Tem + Tom + Trm + T o ~ o

Antiderivative was successfully verified.

[In] Integrate[((exx) m*x(a + b*x"2)~4*(A + B*x~2))/(c + d*x~2),x]

[Out] (x*(e*x) "m*x((a"4*B*d~4 + b~ 4*c 3% (Bxc — A*d) + 6*xa”2*%b~2*cxd~2x(B*c - Axd)
+ 4*xaxb~3xc"2xd* (- (B*c) + A*d) + 4*a”~3xbxd"3*%(-(B*c) + A*d))/(1 + m) + (bxd
*(4*xa~3*%B*d~3 + 4*a*b~2xcxdx(Bkc - Axd) + b~3*c”2x(-(B*c) + Axd) + 6%a"2xbx
d"2x(-(Bxc) + A*d))*x"2)/(3 + m) + (b~2*xd"2*(6*a~2*%B*d"2 + b~ 2kc*x(Bxc - Axd

) + 4xaxbxdx(—(B*c) + Axd))*x"4)/(5 + m) + (b~3*d"3*(-(b*Bxc) + A*bxd + 4x*a
*Bxd)*x76) /(7 + m) + (b~4*xBxd"4*x78)/(9 + m) - ((b*c - a*d) “4x(Bxc - Axd)x*H
ypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((d*x~2)/c)])/(c*(1 + m))))/d"5

Maple [F]
time = 0.02, size = 0, normalized size = 0.00
/ (ex)™ (bz? + a)* (Ba? + A)

dz?+c dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(b*x~2+a) ~4*(Bxx~2+A)/(d*x"2+c),x)
[Out] int((e*x) “m*(b*x~2+a) 4% (Bxx~2+A)/(d*x~2+c) ,x)
Maxima [F]

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

Failed to integrate
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) ~4*(B*x~2+A)/(d*x"2+c) ,x, algorithm="maxima")
[Out] integrate((Bxx~2 + A)*(b*x"2 + a)~4*(x*e) m/(d*x"2 + c), x)
Fricas [F]

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) ~4*(B*x~2+A)/(d*x"2+c),x, algorithm="fricas")

[Out] integral((Bxb~4*x~10 + (4*B*axb~3 + A*b~4)*x~8 + 2%(3*B*a"2xb~2 + 2%Axa*xb~3
)*x~6 + A*a~4 + 2% (2*B*a”~3*%b + 3xA*a~2x%b"2)*x"4 + (B*a~4 + 4xA*xa~3%xb)*x"2)*
(xxe)"m/(d*x"2 + ¢c), %)

Sympy [C] Result contains complex when optimal does not.
time = 15.70, size = 1132, normalized size = 3.12

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)*xmx (bxx**2+a)**4* (B*xx**2+A) / (d*x**2+c) ,x)

[Out] Axax*4*xex*mkmkx*x**m*lerchphi(d*x**2*exp_polar(I*pi)/c, 1, m/2 + 1/2)*gamma
(m/2 + 1/2)/(4*c*gamma(m/2 + 3/2)) + Axakx4d*exxm*x*x**m*lerchphi (d*x**2*exp
_polar(Ixpi)/c, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(4*c*gamma(m/2 + 3/2)) + A*a
*x*3kbkexkmrmxx**3xx**mxlerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 3/2)*gam
ma(m/2 + 3/2)/(c*gamma(m/2 + 5/2)) + 3*Axax*3*kbkexxmxx**3*kx**xmxlerchphi (d*x
*x*2%exp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(c*gamma(m/2 + 5/2))
+ 3xAka*xx2xb*x2*e*xxm¥m*x**5*x*k*m*klerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2
+ 5/2)xgamma(m/2 + 5/2)/(2*cxgamma(m/2 + 7/2)) + 15kA*ax*2kbk*2kex*kmkx**5kx
*x*m*lerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 5/2)*gamma(m/2 + 5/2)/(2*cx*
gamma (m/2 + 7/2)) + Axaxb¥*3xex* mxm*x**7xx**m*xlerchphi (d*x**2*exp_polar (I*p
i)/c, 1, m/2 + 7/2)*xgamma(m/2 + 7/2)/(cxgamma(m/2 + 9/2)) + TxAxa*xb**3*e**m
*xx**xTxx*x*km*xlerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 7/2)*gamma(m/2 + 7/2
)/ (ckgamma(m/2 + 9/2)) + Axb¥*x4xex* m*m*x**9*xx**m*lerchphi (d*x**2*exp_polar (
I*pi)/c, 1, m/2 + 9/2)*gamma(m/2 + 9/2)/(4*cxgamma(m/2 + 11/2)) + 9*Axbk*4x*
ex* mxx*x*9*x*k*m*lerchphi (d*x**2xexp_polar(Ixpi)/c, 1, m/2 + 9/2)*gamma(m/2 +
9/2)/ (4*c*gamma(m/2 + 11/2)) + Bxax*4kex*kmkm*x**3xx**m*xlerchphi (d*x**2*exp
_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(4*c*gamma(m/2 + 5/2)) + 3*B
*xaxkdxexkmkx*x*k3kx*x*kmklerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma
(m/2 + 3/2)/(4*c*gamma(m/2 + 5/2)) + B¥a*xx3*bkex*mimkx**5*xx**m*lerchphi (d*x
*x*2xexp_polar(I*pi)/c, 1, m/2 + 5/2)*gamma(m/2 + 5/2)/(c*gamma(m/2 + 7/2))
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+ BxB¥a*x3xb*e*x*m*x**x5*x**m*lerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 5/2
)*gamma (m/2 + 5/2)/(cxgamma(m/2 + 7/2)) + 3*Bka*x2*xb*x2*e*xm*m*x**7*x**m*le
rchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 7/2)*gamma(m/2 + 7/2)/(2*c*gamma (
m/2 + 9/2)) + 21xBxa*x*2xb**2¥e*xxm*xx**7*x**m*xlerchphi (d*x**2%exp_polar (I*pi)
/c, 1, m/2 + 7/2)*gamma(m/2 + 7/2)/(2*c*gamma(m/2 + 9/2)) + B¥axb**3ke**m*m
*xx*x*Qxxx*km*lerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 9/2)*gamma(m/2 + 9/2
)/ (cxgamma(m/2 + 11/2)) + 9*Bkaxb**3xex* mxx**9xxx*m*lerchphi (d*x**2*exp_pol
ar(Ixpi)/c, 1, m/2 + 9/2)*gamma(m/2 + 9/2)/(c*gamma(m/2 + 11/2)) + B¥b*x4dxe
**kmkm*x**11*x*k*m*klerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 11/2)*gamma(m/
2 + 11/2)/(4*xcxgamma(m/2 + 13/2)) + 11*Bxbk*4*ex*kmkx**1l*kx*k*m*xlerchphi (d*xx*
*x2xexp_polar(I*pi)/c, 1, m/2 + 11/2)*gamma(m/2 + 11/2)/(4*cxgamma(m/2 + 13/
2))

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) ~4*(B*x~2+A)/(d*x"2+c) ,x, algorithm="giac")
[Out] integrate((B*x~2 + A)*(b*x~2 + a) 4*(x*e) m/(d*x~2 + c), x)

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

dz

/(Bz2+A) (ex)™ (bz* + a)*
dz?2+c

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + Bxx"2)*(e*x) m*(a + b*x~2)"4)/(c + d*x"2),x)
[Out] int(((A + B*x"2)*(e*x) m*x(a + b*x"2)"4)/(c + d*x"2), x)
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m 3
3.23 f (ex) (a+cl)i282(A—l—Bx2) dr

Optimal. Leaf size=260

(a®Bd? — bc*(Bc — Ad) + 3ab*cd(Bc — Ad) — 3a*bd?(Bc — Ad)) (ex)'™  b(3a?Bd? + b*c(Bc — Ad) — 3a
+
d*e(1+m) d3e3(3 +m

[Out] (a”~3*B*d~3-b~3*c~ 2% (—A*d+B*c)+3*a*xb~2xc*xd* (~A*xd+B*xc) -3*a~2xbxd~2* (~A*d+B*c)
Yx(e*xx)~(1+m)/d~4/e/ (1+m) +b* (3*a~2xBxd~2+b~2*c* (—A*d+B*c) -3*axb*d* (~A*xd+B*c
))*(exx) " (3+m) /d"3/e" 3/ (3+m) b~ 2* (—A*xb*d-3*B*a*d+B*b*c) * (exx) ~(5+m) /d~2/e"5

/ (5+m) +b~3*B* (exx) ~ (7+m) /d/e”7/ (7+m) + (-a*d+b*c) “3* (-A*d+B*c) * (e*x) ~ (1+m) *hy
pergeom([1, 1/2+1/2*m], [3/2+1/2*m] ,-d*x~2/c)/c/d"4/e/(1+m)

Rubi [A]

time = 0.17, antiderivative size = 260, normalized size of antiderivative = 1.00, number of

number of rules _ ( g5
integrand size ’

steps used = 3, number of rules used = 2, integrand size = 31,
Rules used = {584, 371}

bex)™+* (36Bd” — abd(Be — Ad) + Fe(Be — Ad)) | (ea)™* (a*Bd° — 3a%bd*(Be — Ad) + Sabcd(Be — Ad) +V(—c*) (Be— Ad)) _ b(ea)"™**(=3aBd — Abd +bBo) (ex)™* (be — ad)’(Be — Ad) oFy (L Eniea ’dXT])

e (m +3) die(m+1) P (m +5) cdie(m + 1) deT(m +7)

Antiderivative was successfully verified.
[In] Int[((e*x)"m*(a + b*x"2)"3*%(A + B*x"2))/(c + d*x~2),x]

[Out] ((a"3*%B*d~3 - b~3*c™2*(Bxc — A*d) + 3*axb”2%c*d*x(Bkc — A*d) - 3*a”2¥bxd~2x*(
Bxc - Axd))*(e*x)~(1 + m))/(d"4*xex(1 + m)) + (b*(3*a~2xBxd"2 + b~ 2xc*x(B*c -

Axd) - 3*xaxbxd*(Bxc - A*d))*(e*x)”"(3 + m))/(d"3*%e"3*%(3 + m)) - (b~2*x(b*B*c

- Axbxd - 3*a*Bxd)*(exx)~(5 + m))/(d"2*e”5x(5 + m)) + (b~3*B*(e*x)~(7 + m)

)/ (d*e”7*(7 + m)) + ((b*c - axd) ~3*(Bxc - Axd)*(e*x)” (1 + m)*Hypergeometric
2F1[1, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)])/(c*d"4*xex(1 + m))

Rule 371

Int[((c_.)*(x_)) " (m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol]l :> Simp[a~p
*((cxx)"(m + 1)/(cx(m + 1)))*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & !IGtQ[p, 0] && (ILt
Qlp, 0] |l GtQla, 01)

Rule 584

Int[((g_.)*(x_))"(m_.)*x((a_) + (b_)*(x_)"(@m D)) (p_.)*((c_) + (d_.)*(x_)"(n
M7 (q . )*((e) + (£_)*x(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrandl[
(g*x) "m*(a + b*x"n) "px(c + d*x"n)"qg*(e + f*x"n)"r, x], x] /; FreeQ[{a, b, ¢
,d, e, £, g, m, n}, x] & IGtQlp, -2] && IGtQlq, 0] && IGtQlr, O]

Rubi steps
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/ (ez)™ (a + bz?)’ (A + Ba?) i — / ((a3Bd3 — b3c%(Bc — Ad) + 3ab*cd(Bc — Ad) — 3a*bd?(Bc — Ad)

c+ dx? d4

_ (a®Bd® — b*c*(Bc — Ad) + 3ab’cd(Bc — Ad) — 3a*bd?(Bc — Ad)) (ex
B d*e(1 4 m)
_ (®Bd® — *c*(Bc — Ad) + 3ab*cd(Bc — Ad) — 3a*bd*(Bc — Ad)) (ex
N de(1+m)

Mathematica [A]

time = 0.60, size = 219, normalized size = 0.84

z(ex)m <a3Bd3+3ab2cd(Bc—Ad)+b3i(;lB¢+Ad)+3a2bd2(_Bc+Ad) + bd(3a2Bd2+b2c(Bc;iﬁ+3abd(73c+Ad))ﬁ + bzdz(_bgﬂ_é_f:;d+3agd>x4 " bsﬂi:nza " (bc—ud)s(Bc—Ad)j(f‘igrlb;“Tm;“T"‘;f#)>

d4
Antiderivative was successfully verified.

[In] Integrate[((e*x) m*(a + b*xx~2)"3*%(A + Bxx~2))/(c + d*x72),x]

[Out] (x*(e*x) "m*((a"3*B*d~3 + 3*a*b~2*cxd*x(Bkc — A*d) + b~3*c™2x(-(B*c) + Axd) +
3*%a"2xbxd" 2% (- (Bxc) + A*d))/(1 + m) + (bxd*x(3*a"2%Bxd~2 + b 2*cx(Bxc - Axd
) + 3*axbxd*x(-(Bxc) + A*d))*x~2)/(3 + m) + (b~2*%d"2x(-(b*Bxc) + Axb*d + 3*a
*Bxd)*x"4) /(5 + m) + (b™3*B*xd"3*x76)/(7 + m) + ((b*c - axd) ~3x(B*c - Ax*d)x*H
ypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((d*x~2)/c)])/(cx(1 + m))))/d"4

Maple [F]
time = 0.02, size = 0, normalized size = 0.00

dz

/ (ex)™ (b + a)’ (Bz?® + A)
dz?+c

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(b*x~2+a) 3% (Bxx~2+A)/(d*x~2+c) ,x)
[Out] int((e*x) “m*(b*x~2+a) 3*(Bxx~2+A)/(d*x~2+c) ,x)

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) 3% (B*x~2+A)/(d*x~2+c) ,x, algorithm="maxima")
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[Out] integrate((B*xx~2 + A)*(b*x"2 + a)~3*(x*e) m/(d*x"2 + c), x)
Fricas [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) 3% (B*x~2+A)/(d*x"2+c) ,x, algorithm="fricas")

[Out] integral((B*b~3*x~8 + (3*B*a*b~2 + A*b~3)*x"6 + 3x(B*a~2xb + A*axb~2)*x~4 +
Axa~3 + (B*xa~3 + 3%A*xa~2x%b)*x"2)*(x*e) "m/(d*x"2 + c), xX)

Sympy [C] Result contains complex when optimal does not.
time = 10.32, size = 911, normalized size = 3.50

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**xm* (bxx**2+a)**3* (B*xx**2+A) / (d*x**2+c) ,x)

[Out] Axax*3kex*mkm*kx*x**m*lerchphi(d*x**2*exp_polar(I*pi)/c, 1, m/2 + 1/2)*gamma
(m/2 + 1/2)/(4*c*gamma(m/2 + 3/2)) + Axa*x3*e*xm*x*x**m*lerchphi (d*x**2*exp
_polar(Ixpi)/c, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(4*c*gamma(m/2 + 3/2)) + 3%A
*xaxkxbxex*xmxm*x**x3*xx**xm*xlerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 3/2)*g
amma(m/2 + 3/2)/(4xcxgamma(m/2 + 5/2)) + 9xAxax*2*b*ex* m x**3*x**m*lerchphi
(d*x**2xexp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(4*c*gamma(m/2 +
5/2)) + 3kAkxaxbx*k2kex*kmkmxx**5xx*x*m*xlerchphi (d*x**2*exp_polar(I*pi)/c, 1, m
/2 + 5/2)*gamma(m/2 + 5/2)/(4*c*gamma(m/2 + 7/2)) + 15xAxa*xbk*2*e*x*xm*x**5*x
*x*m*lerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 5/2)*gamma(m/2 + 5/2)/(4*cx*
gamma(m/2 + 7/2)) + Axbk*3xex*kmkm*x**7*x**m*lerchphi (d*x**2*exp_polar (I*pi)
/c, 1, m/2 + 7/2)*gamma(m/2 + 7/2)/(4*c*gamma(m/2 + 9/2)) + T*A*xb**3*e*x*m*x
*x*7*xx*x*kmklerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 7/2)*gamma(m/2 + 7/2)/
(4xcxgamma(m/2 + 9/2)) + B¥a*x3xe*xm¥m*x**3*x**m*lerchphi (d*x**2*exp_polar(
I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(4*c*gamma(m/2 + 5/2)) + 3*Bkax*3*e
**kmkxx*k3kxx*kmklerchphi (d*x**2xexp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 +
3/2)/ (4*c*gamma(m/2 + 5/2)) + 3*Bkax*2kbkex*kmkm*x**5xx**m*xlerchphi (d*xx**2%e
xp_polar(I*pi)/c, 1, m/2 + 5/2)*gamma(m/2 + 5/2)/(4*c*xgamma(m/2 + 7/2)) + 1
B¥Bka**x2xbkex*kmkx**x5xx**m*lerchphi (d*x**2%exp_polar(I*pi)/c, 1, m/2 + 5/2)%
gamma (m/2 + 5/2)/(4*cxgamma(m/2 + 7/2)) + 3*Bxaxb*x2¥e*xm*m*x**7*x**m*lerch
phi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 7/2)*gamma(m/2 + 7/2)/(4*cxgamma(m/2
+ 9/2)) + 21*Bkaxbx*2kex*kmkx**7*x**mklerchphi (d*x**2xexp_polar(I*pi)/c, 1,
m/2 + 7/2)*gamma(m/2 + 7/2)/(4*ckgamma(m/2 + 9/2)) + B¥bk*3kex*kmkmkx**kQkx*
*m*lerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 9/2)*gamma(m/2 + 9/2)/(4*cxg
amma(m/2 + 11/2)) + 9*Bxbx*3kex* mkx**9kx**m*klerchphi (d*x**2*exp_polar (I*pi)
/c, 1, m/2 + 9/2)*gamma(m/2 + 9/2)/(4*c*gamma(m/2 + 11/2))
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Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

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

[Out] integrate((B*x~2 + A)*(b*x~2 + a)~3*(x*e) m/(d*x"2 + c), x)

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

/ (Bz%+ A) (ex)™ (bz? + a)’
dz

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

[In] int(((A + Bxx"2)*(exx) m*x(a + b*x~2)"3)/(c + d*x~2),x)
[Out] int(((A + B*x"2)*(e*x) m*(a + b*x~2)"3)/(c + d*x"2), x)
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f (ex)™ (a+bz?) 2 (A+Bz?) dr

3.24 c+dz?

Optimal. Leaf size=180

(a®Bd® + b*c(Bc — Ad) — 2abd(Bc — Ad)) (ex)"™™ b(bBc — Abd — 2aBd)(ex)3+m+b2B(ex)5+m B (be — ac
d3e(1+m) d?e3(3 +m) de®(5+m)

[Out] (a~2%B*d~2+b~2%c* (-A*xd+B*c)-2*kaxbkd* (~Axd+B*c) ) * (exx) ~ (1+m) /d~3/e/ (1+m) -b*(
-Axbxd-2*Bxa*xd+B*b*c) *x (exx) ~(3+m) /d"2/e~3/ (3+m) +b~2*B* (e*x) ~ (5+m) /d/e~5/ (5+

m) - (—a*xd+b*c) ~2% (-A*d+Bx*c) * (exx) ~ (1+m) *hypergeom([1, 1/2+1/2+*m], [3/2+1/2%m]
,—d*x~2/c)/c/d~3/e/(1+m)

Rubi [A]
time = 0.12, antiderivative size = 180, normalized size of antiderivative = 1.00, number of

number of r1_11es — 0.065,
integrand size

steps used = 3, number of rules used = 2, integrand size = 31,
Rules used = {584, 371}

- m . m . .12
(ex)™ (B — 2abd(Bc — Ad) + Be(Be — Ad))  (62)™+!(be — ad)*(Be — Ad),Fy (1’ il JT) b(ex)™3(—2aBd — Abd + bBc) b B(ex)™*

d3e(m+1) cd3e(m +1) B d?e3(m + 3) + de®(m + 5)

Antiderivative was successfully verified.
[In] Int[((exx)"m*(a + b*x"2)"2%(A + B*x~2))/(c + d*x"2),x]

[Out] ((a"2*%B*d~2 + b~ 2*c*(Bxc — A*d) - 2xaxbxd*(Bxc - Axd))*(e*x)~(1 + m))/(d"3x*
ex(1 + m)) - (bx(b*Bxc - A*b*d - 2*a*Bkxd)*(exx)~(3 + m))/(d"2*%e"3*(3 + m))

+ (b"2#Bx(e*x)~(5 + m))/(d*e”5*%(5 + m)) - ((b*c - a*d) " 2*(Bxc - Axd)*(e*x)~

(1 + m)*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((d*x~2)/c)])/(c*d"3*e*

(1 + m))

Rule 371

Int[((c_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a”p
*((c*x)"(m + 1)/(c*(m + 1)))*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & 'IGtQ[p, 0] && (ILt
Qlp, 0] |l GtQ[a, 0])

Rule 584

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*x(x_)"(n_)) (p_.)*((c_) + (d_.)*(x_)"(n
N7 (q_)*(e) + (£_)*(x_ )" (n_))"(r_.), x_Symbol] :> Int[ExpandIntegrandl[
(g*x) “m*(a + b*x"n) "p*(c + d*x"n)"q*(e + f*x"n)~r, x], x] /; FreeQ[{a, b, ¢
,d, e, £, g, m, n}, x] & IGtQlp, -2] && IGtQlq, 0] && IGtQ[r, 0]

Rubi steps
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/ (ez)™ (a + bz?)” (A + Ba?) dp — / ((CL2Bd2 + b%c(Bc — Ad) — 2abd(Bc — Ad)) (ex)™  b(bBc — Abd

¢+ dx? d?
_ (a®Bd® + b*c(Bc — Ad) — 2abd(Bc — Ad)) (ex)'*™  b(bBc — Abd —
B d3e(1 4+ m) d?e3(3

(a>Bd® + bc(Bc — Ad) — 2abd(Bc — Ad)) (ez)*™  b(bBc — Abd —
de(1 +m) d2e3(3

Mathematica [A]
time = 0.27, size = 147, normalized size = 0.82

14m . 34m._ da?
(ex)™ a?Bdb%c(Be=Ad)+2abd(~BetAd) | bd(-bBetAbd+2aBd)a® | BBzt _ (be—ad)?(Be—Ad) o Fy (1,157 2'”7—%)
1+m 3+m 5+m c(14+m)

d3
Antiderivative was successfully verified.

[In] Integrate[((exx) mx(a + b*x72)"2%(A + B*x~2))/(c + d*x~2),x]

[Out] (x*(e*xx) m*((a~2%B*d~2 + b~2xcx(B*c - A*d) + 2xaxbxd*x(-(B*c) + A*d))/(1 + m
) + (b*d*(-(b*xBxc) + A*b*d + 2%a*B*d)*x72)/(3 + m) + (b~2*B*d"2*x"4)/(5 + m

) — ((bxc - a*d)~2*(Bxc - A*d)*Hypergeometric2Fi[1, (1 + m)/2, (3 + m)/2, -
((d*x72)/c)1)/(c*x(1 + m))))/d"3

Maple [F]

time = 0.04, size = 0, normalized size = 0.00

dz

/ (ex)™ (bz? + a)? (Ba? + A)
dz?2+c

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*xx) “m*(b*x~2+a) 2% (Bxx~2+A)/(d*x~2+c) ,x)
[Out] int((e*x) "m*(b*x~2+a) ~2* (B*x~2+A)/(d*x"2+c) ,x)

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) "2*(B*x~2+A)/(d*x"2+c) ,x, algorithm="maxima")

[Out] integrate((Bxx~2 + A)*(b*x"2 + a) 2*(x*e) m/(d*x"2 + c), x)
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Fricas [F]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) 2% (B*x~2+A)/(d*x"2+c) ,x, algorithm="fricas")

[Out] integral((B*b~2*x~6 + (2%Bxaxb + Axb~2)*x"4 + A*a~2 + (B*a~2 + 2xA*axb)*x"2
)k (x*xe) "m/(d*x~2 + c), x)

Sympy [C] Result contains complex when optimal does not.
time = 6.99, size = 666, normalized size = 3.70

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**xm* (bxx**2+a)**2% (B*xx**2+A) / (d*x**2+c) ,x)

[Out] Axax*2*ex*m*mkx*x**m*lerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 1/2)*gamma
(m/2 + 1/2)/(4*c*gamma(m/2 + 3/2)) + Axa*x2¥e*xm*x*x**m*lerchphi (d*x**2*exp
_polar(Ixpi)/c, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(4*c*gamma(m/2 + 3/2)) + Axa
*bxex*m*xm*x**3*x**m*lerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(
m/2 + 3/2)/(2*c*gamma(m/2 + 5/2)) + 3kA*axbxex*mxx**3xx**m*xlerchphi (d*x**2x
exp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(2*cxgamma(m/2 + 5/2)) +
Axbx*2xex*mxm*xx**5xx**m*xlerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 5/2)*ga
mma (m/2 + 5/2)/(4xcxgamma(m/2 + 7/2)) + BkA¥b*x2xex* m*x**x5xx**m*lerchphi (d*
x*x*2%exp_polar(I*pi)/c, 1, m/2 + 5/2)*gamma(m/2 + 5/2)/(4*c*gamma(m/2 + 7/2
)) + B¥a¥x2xexxm¥xm¥x**3*x**m*lerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 3/
2) *gamma (m/2 + 3/2)/(4*c*gamma(m/2 + 5/2)) + 3*Bkakx*2ke*x*m*x**3*x**m*lerchp
hi (d*x**2xexp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(4*c*gamma (m/2
+ 5/2)) + Bxaxb¥e*xm*m*x**5*x**m*lerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2
+ 5/2)*gamma(m/2 + 5/2)/(2*cxgamma(m/2 + 7/2)) + 5xBxaxbkex*m*x**5*x**m*ler
chphi (d*x**2xexp_polar(I*pi)/c, 1, m/2 + 5/2)*gamma(m/2 + 5/2)/(2*c*gamma (m
/2 + 7/2)) + Bxbx*2kexxmkm*x**7*x**m*lerchphi (d*x**2*exp_polar(I*pi)/c, 1,
m/2 + 7/2)*gamma(m/2 + 7/2)/(4*c*gamma(m/2 + 9/2)) + T*Bkbk*2kek*kmkxk*7*xk*
m*lerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 7/2)*gamma(m/2 + 7/2)/(4*c*ga
mma (m/2 + 9/2))

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((e*x) “m*(b*x~2+a) ~2%(B*x~2+A)/(d*x"2+c) ,x, algorithm="giac")
[Out] integrate((B*xx~2 + A)*(b*x"2 + a)~2*(x*e) m/(d*x"2 + c), x)

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

/(Bx2+A) (ex)™ (bz? + a)’
dx
dz?+c

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x"2)*(e*x) m*(a + b*x~2)"2)/(c + d*x"2),x)
[Out] int(((A + B*x~2)*(e*x) "m*x(a + b*x~2)"2)/(c + d*x~2), x)
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f (ex)™ (a+bz?) (A+Bz?) du

3.25 c+dz?

Optimal. Leaf size=120

(bBc — Abd — aBd)(ez)™*™  bB(ex)**™ | (be — ad)(Bc — Ad)(ex)*™ 2 Fy (1, 2R —7)
d’e(1+m) de3(3+m) cd?e(1 +m)

[Out] -(-Axbxd-Bxa*xd+B*b*c)*(e*xx) ~ (1+m)/d~2/e/(1+m)+b*B* (e*x) ~(3+m)/d/e”~3/(3+m)+(
—a*d+b*c) * (-Axd+Bx*c) * (exx) ~ (1+m) *hypergeom([1, 1/2+1/2+*m], [3/2+1/2*m] ,-d*x~
2/c)/c/d"2/e/(1+m)

Rubi [A]
time = 0.07, antiderivative size = 120, normalized size of antiderivative = 1.00, number of

number of rules _
> integrand size 0.069,

steps used = 3, number of rules used = 2, integrand size = 29
Rules used = {584, 371}

m m . m . Z2
(ez)™+ (be — ad)(Be — Ad) o Fy (1, mE; _dT> (ex)™(—aBd — Abd + bBc)  bB(ex)™?

cd?e(m + 1) a d2e(m + 1) de3(m + 3)

Antiderivative was successfully verified.
[In] Int[((e*x) "m*(a + b*x~"2)*x(A + Bxx"2))/(c + d*x"2),x]
[Out] -(((b*B*xc - Axb*d - a*B*d)*(e*xx)~(1 + m))/(d"2*e*x(1 + m))) + (b*Bx(exx) (3

+ m))/(d*e”3%(3 + m)) + ((bxc - axd)*(B*c - A*d)*(exx)~ (1 + m)*Hypergeometr
ic2F1[1, (1 + m)/2, (8 + m)/2, -((d*x"2)/c)])/(c*d"2%ex(1 + m))

Rule 371

Int[((c_.)*(x_))"(m_.)*((a)) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a”p
*((c*x)~(m + 1)/(cx(m + 1)))*Hypergeometric2Fi[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, c, m, n, p}, x] & 'IGtQ[p, 0] && (ILt
Qlp, 0] Il GtQla, 01)

Rule 584

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*x(x_)"(n_)) (p_.)*((c_) + (d_.)*(x_)"(n
N7 (q_)*((e) + (£_)*(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrandl[
(g*x) "m*(a + b*x"n) "p*(c + d*x"n)~q*(e + f*x"n)"r, x], x] /; FreeQ[{a, b, ¢
,d, e, £, g, m, n}, x] & IGtQ[p, -2] && IGtQlq, 0] && IGtQ[r, 0]

Rubi steps
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/ (ex)™ (a + bx?) (A + Bx?) i — / _ (bBc — Abd — aBd)(ex)™ N bB(ex)*™ N (bBc? — Abcd — aBc
¢+ dx? v d? de? d? (c+
__(bBc— Abd — aBd)(ex)"*™  bB(ex)**™ N ((bc — ad)(Bc — Ad)) |

d’e(1+m) de3(3+m) d?

__(bBc— Abd — aBd)(ex)' ™ N bB(ex)3t™ N (bc — ad)(Bc — Ad)(ex
B d?e(1+m) de3(3+m) cd?

Mathematica [A]
time = 0.13, size = 93, normalized size = 0.78

— _ 14m 34m,  da?
z(ex)™ ( =tBetAbitaBd | bBds? (be—ad) (Be—Ad) o Fy (1,143 42 )
14+m 3+m c(1+m)

2
Antiderivative was successfully verified.

[In] Integrate[((exx) mx(a + b*x~2)*(A + B*x72))/(c + d*x"2),x]

[Out] (x*(e*x) m*((-(b*Bxc) + A*b*d + a*B*d)/(1 + m) + (b*B*d*x~2)/(3 + m) + ((bx
c - a*d)*(Bxc - Axd)*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((d*x~2)/c
)1)/(c*(1 + m))))/d~2

Maple [F]

time = 0.03, size = 0, normalized size = 0.00

/ (ex)™ (bx® +a) (Bx? + A)
dz?+c

dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(b*xx~2+a)* (B*x~2+A)/(d*x~2+c),x)
[Out] int((e*x) "m*(b*xx~2+a)* (B*x~2+A)/(d*x~2+c),x)

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a)*(Bxx~2+A)/(d*x~2+c) ,x, algorithm="maxima")

[Out] integrate((B*x~2 + A)*(b*x"2 + a)*(x*e) m/(d*x"2 + c), x)
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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((ex*x) “m*(b*x~2+a)*(B*x~2+A)/(d*x"2+c),x, algorithm="fricas")
[Out] integral((B*b*x~4 + (Bxa + A*b)*x~2 + Axa)*(x*e) m/(d*x"2 + c), x)

Sympy [C] Result contains complex when optimal does not.
time = 4.25, size = 428, normalized size = 3.57

Aaermarm (42251, 2 4 T3+ 1) Awrar (51,2 4 TG4 Abrmatand(E 1,24 D T(E 4 3 e(S0 12+ 4T+ 8 Baermated(S 1,2+ 1T(3 ) 3Baensan®(S 12 4 1 T( 8 Bletmete (£ 1,2 4 )N +5)  5Blenatam (L
a T

AT (E+1) AT (E+D) AT (3+3) AT(3+3) AT (3+3) AT (3+3) AT (3+3)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m* (bkx**2+a)* (Bxx**x2+A) / (d*x**2+c) ,x)

[Out] A*axex*m*m*x*x**m*lerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 1/2)*gamma(m/
2 + 1/2)/(4*cxgamma(m/2 + 3/2)) + Axaxex*mxx*x**m*xlerchphi (d*x**2%exp_polar
(Ixpi)/c, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(4*c*gamma(m/2 + 3/2)) + Axbkex*mx
m*x**3*xx**m*xlerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/
2)/ (4xc*gamma(m/2 + 5/2)) + 3*Axbkex* mkx**3*kx**m*klerchphi (d*x**2xexp_polar (
Ixpi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(4*c*gamma(m/2 + 5/2)) + Bxaxex*m*m
*xx**k3xx*x*km*xlerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2
)/ (4*c*gamma(m/2 + 5/2)) + 3*Bkakex* mkx**3*kx**mklerchphi (d*x**2xexp_polar (I
xpi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(4*c*gamma(m/2 + 5/2)) + B¥bkex*mkm*
xx*k5xxx*kmklerchphi (d*x**2xexp_polar(I*pi)/c, 1, m/2 + 5/2)*gamma(m/2 + 5/2)
/ (4xcxgamma(m/2 + 7/2)) + 5*Bsbkex*m*x**5*x*k*m*lerchphi (d*x**2xexp_polar (I*
pi)/c, 1, m/2 + 5/2)*gamma(m/2 + 5/2)/(4*c*gamma(m/2 + 7/2))

Giac [F]

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

could not integrate
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a)* (B*x~2+A)/(d*x~2+c),x, algorithm="giac")
[Out] integrate((B*xx~2 + A)*(b*x"2 + a)*(x*e)"m/(d*x"2 + c), x)
Mupad [F]
time = 0.00, size = -1, normalized size = -0.01
(Bz>+ A) (ex)™ (bx® + a)

dz?+c de

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x"2)*(e*x) m*(a + b*x~2))/(c + d*x~2),x)
[Out] int(((A + B*x"2)*(e*x) m*(a + b*x"2))/(c + d*x~2), x)
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ex)™( A+ Bx?
e c}édé;fg ) d

3.26 |

Optimal. Leaf size=77

Bleg)ttm  (Be— Ad)(ea)t ™, Fy (1, 14m; m; _de®)

[

de(1 4+ m) cde(1+m)

[Out] B*(e*x)~(1+m)/d/e/(1+m)-(-A*d+B*c)*(e*xx)~ (1+m)*hypergeom([1, 1/2+1/2xm], [3/
2+1/2*m] ,-d*x~2/c)/c/d/e/ (1+m)

Rubi [A]
time = 0.03, antiderivative size = 77, normalized size of antiderivative = 1.00, number of

number of rules __
' integrand size 0.091,

steps used = 2, number of rules used = 2, integrand size = 22
Rules used = {470, 371}

Blegyt  (ea)™(Be — Ad)oF (1, mh; mis; — i)

C

de(m + 1) cde(m + 1)

Antiderivative was successfully verified.
[In] Int[((e*x) m*(A + B*x~2))/(c + d*x~2),x]

[Out] (Bx(exx)~(1 + m))/(d*ex(1 + m)) - ((Bxc - A*d)*(exx)~ (1 + m)*Hypergeometric
2F1[1, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)])/(cxd*ex(1 + m))

Rule 371

Int[((c_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a”p
*((c*x)"(m + 1)/(c*(m + 1)))*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1
» (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & !'IGtQ[p, 0] && (ILt
Qlp, 01 Il GtQla, 01)

Rule 470

Int[((e_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(@_))"(p_.)*((c_) + (d_.)*(x_)"(n
_)), x_Symbol] :> Simp[d*(e*x)~(m + 1)*((a + b*x™n) (p + 1)/(b*ex(m + nx(p

+ 1) +1))), x] - Dist[(axd*(m + 1) - b*cx(m + nx(p + 1) + 1))/(b*(m + n*(p
+ 1) + 1)), Int[(exx)"m*(a + b*x"n)"p, x], x] /; FreeQ[{a, b, c, d, e, m,

n, pt, x] && NeQ[b*c - axd, 0] &% NeQ[m + nx(p + 1) + 1, 0]

Rubi steps
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/ (ex)™ (A+Bz?) | Blex)*™ (Be(l+m)—Ad(L+m)) [ & do
c + dz? ~ de(1+m) d(1+m)
Bleo) = _ (Be= Ad(en) 2R (1 5% 247
" de(1+m) cde(1 +m)

Mathematica [A]
time = 0.07, size = 56, normalized size = 0.73

sey™ (Be-+ (~Be+ Ad)oF (1, 552 55, — 22
cd(1+m)

Antiderivative was successfully verified.

[In] Integrate[((exx) m*x(A + B*x72))/(c + d*x~2),x]

[Out] (x*(exx) m*x(Bkc + (-(Bxc) + Axd)*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2,
-((d*x~2)/c)1))/(cxd*x(1 + m))

Maple [F]

time = 0.02, size = 0, normalized size = 0.00

/ (ex)™ (Bx? + A) i

dz?+c

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(B*x~2+A)/(d*x"2+c),x)
[Out] int((e*x) “m*(Bxx~2+A)/(d*x~2+c) ,x)
Maxima [F]

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)/(d*x"2+c),x, algorithm="maxima")
[Out] integrate((B*x~2 + A)*(x*e) m/(d*x~2 + c), x)
Fricas [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((e*x) “m*(B*x~2+A)/(d*x"2+c),x, algorithm="fricas")
[Out] integral((B*x~2 + A)*(x*e) m/(d*x"2 + c), x)

Sympy [C] Result contains complex when optimal does not.
time = 1.99, size = 204, normalized size = 2.65

2+1)T(2+1) . Bemmaond (e 1, m 1 )T (2 4+ 9) N 3Bemztom (4Lt 1, m 1 4)T(2 + 9)

Aemmzx'"d)(dzze”, L7+ %) r(z+1) Aemzzmq)(d:ﬂce” 1 .
4T (5 +3) AT (3+3) yE )

<
+
4cT (2 +3)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**xm* (Bxx**2+A)/(d*x**2+c) ,x)

[Out] Ax*ex*m*m*x*x**m*lerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 1/2)*gamma(m/2
+ 1/2)/(4*cxgamma(m/2 + 3/2)) + Axex* mxx*x**m*xlerchphi (d*x**2%exp_polar (I*p
i)/c, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(4*cxgamma(m/2 + 3/2)) + Bkex*m*m*x**3
xx*x*m*lerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(4x*
ckgamma(m/2 + 5/2)) + 3*Bkex* mkx**3*kx**m*klerchphi (d*x**2xexp_polar (I*pi)/c,

1, m/2 + 3/2)*gamma(m/2 + 3/2)/(4*c*gamma(m/2 + 5/2))
Giac [F]

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(Bxx~2+A)/(d*x"2+c),x, algorithm="giac")
[Out] integrate((B*x~2 + A)*(x*e) m/(d*x~2 + c), x)
Mupad [F]

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

/(Bz2+A) (ex)™ i

dz?+c

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x"2)*(e*x)"™m)/(c + d*x~2),x)
[Out] int(((A + B*x"2)*(e*x)™m)/(c + d*x~2), x)
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(ex)™(A+Bz?) d
(a—i—bxz) (c—i—d:vz)

Optimal. Leaf size=125

327 [

a(bc — ad)e(1+ m) * c(bc — ad)e(1 + m)

(Ab — aB)(ex)*™ o F} (1, HTm; 3+Tm; —ﬁ> (Bc — Ad)(ex)*™ o F (1, HT"‘; ?’JFT’"; —d—””2>

[Out] (Axb-B*a)*(e*x)~(1+m)*hypergeom([1, 1/2+1/2*m], [3/2+1/2*m],-b*x"2/a)/a/(-a*

d+b*c) /e/ (1+m)+(-A*d+Bxc) * (e*x) ~ (1+m) *hypergeom([1, 1/2+1/2*m], [3/2+1/2+m],
-d*x~2/c)/c/(-a*d+b*c)/e/(1+m)

Rubi [A]
time = 0.08, antiderivative size = 125, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.065,

steps used = 4, number of rules used = 2, integrand size = 31
Rules used = {598, 371}

(ex)™ 1 (Ab — aB) o Fy (17 mTH; mTJrg; —%> (ex)™(Bc — Ad) 2 Fy (1, mT-I—l; mT"'?’; —d—f>
ae(m + 1)(bc — ad) + ce(m + 1)(bc — ad)

Antiderivative was successfully verified.
[In] Int[((e*x) m*(A + B*xx~2))/((a + b*xx~2)*(c + d*x~2)),x]

[Out] ((A*b - a*B)*(e*xx)~(1 + m)*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2,
x"2)/a)])/(ax(b*c - a*d)*ex(1 + m)) + ((Bxc - A*d)*(e*x)~(1 + m)*Hypergeome
tric2F1[1, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)])/(cx(b*c - a*xd)*e*x(1 + m))

Rule 371

Int[((c_)*(x)) " (m_.)*((a) + (b_)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a~p
*((c*x)"(m + 1)/(c*(m + 1)))*Hypergeometric2Fi[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, c, m, n, p}, x] & !'IGtQ[p, 0] && (ILt
Qlp, 01 |l GtQ[a, 01)

Rule 598

Int [(((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(m_))"(p_)*((e_) + (f_.)*x(x_)"(n
M)/ ((c) + (@_.)*(x_)"(n_)), x_Symbol] :> Int[ExpandIntegrand[(g*x) “m*(a
+ b*x"n) “p*((e + f*x"n)/(c + d*x"n)), x], x] /; FreeQ[{a, b, c, d, e, f, g,
m, p}r, x] && IGtQ[n, O]

Rubi steps

- ((bx
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(ex)™ (A + Bz?) B (Ab — aB)(ex)™ (Bc — Ad)(ex)™
/ (ot 622 (c + dz?) & = / ((bc " ad) (a+b22) " (be—ad) (c+ dx2)> dz

_ (Ab—aB) [ Ehdz  (Be— Ad) [ (S da

a+bx?
bc — ad + bc — ad
(Ab _ CLB) 1+m 2F1< 1+m’ 3+m b%) (BC _ Ad)(€$)1+m 2F1 <1 - ; E
a(be — ad)e(1+m) + o(bc — ad)e(1 +m)

Mathematica [A]
time = 0.17, size = 100, normalized size = 0.80

sem)™ ((—Abe -+ aBe)oFy (1, 525 55— ) +a(—Be + Ad)oFi (1, 57 257 -2 )

ac(—bc+ ad)(1 4+ m)

Antiderivative was successfully verified.

[In] Integrate[((e*x) m*(A + B*x~2))/((a + b*x"2)*(c + d*x~2)),x]

[Out] (x*(exx) m*x((-(A*b*c) + a*Bxc)*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -
((b*x~2)/a)] + a*(-(B*c) + A*d)+*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2,
-((d*x72)/c)]1)) /(a*xc*k(-(bxc) + axd)*(1 + m))

Maple [F]

time = 0.04, size = 0, normalized size = 0.00

/ (ex)™ (Bz% + A) i
(bz?2 +a) (dz? +¢)

Verification of antiderivative is not currently implemented for this CAS.
[In] int((e*x) “m* (B*x~2+A)/(bxx~2+a)/(d*x"2+c) ,x)
[Out] int((e*x) “m*(Bxx~2+A)/(b*x~2+a)/(d*x~2+c) ,x)

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)/(b*x~2+a)/(d*x~2+c),x, algorithm="maxima")

[Out] integrate((B*xx~2 + A)*(xxe) "m/((b*x~2 + a)*(d*x"2 + c)), x)
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Fricas [F]
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) “m*(B*x~2+A)/(b*x~2+a)/(d*x~2+c),x, algorithm="fricas")
[Out] integral ((B*x~2 + A)*(x*e) "m/(b*d*x"4 + (bxc + a*d)*x~2 + a*c), x)

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

/ (ex)™ (A + Bz?) i
(a + bx?) (¢ + dz?)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**xmx (Bxx**2+A)/(b*x**2+a) / (d*x**2+c) ,x)

[Out] Integral((e*x)**m*(A + B*x**2)/((a + bkx**2)*(c + d*kx**2)), x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)/(b*x~2+a)/(d*x~2+c),x, algorithm="giac")
[Out] integrate((B*x~2 + A)*(x*e) m/((b*x~2 + a)*(d*x"2 + c)), x)
Mupad [F]
time = 0.00, size = -1, normalized size = -0.01
(Bz>+ A) (ex)™
(bx2+a) (dx?+¢)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + Bxx"2)*(e*x)"m)/((a + b*x"2)*(c + d*x~2)),x)
[Out] int(((A + B*x~2)*(exx)"m)/((a + b*x~2)*(c + d*x~2)), x)
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(ex)™(A+Bz?) d

3.23 f (a+bx2) 2 (c+da:2)

Optimal. Leaf size=206

(A — aB)(ex)m  (Ab(be(1 —m) — ad(3 — m)) + aB(ad(1 — m) + be(1 +m)))(ex) ™ o F; (1, 152

2a(bc — ad)e (a + bx?) + 2a2%(bc — ad)?e(1 4+ m)

[Out] 1/2*%(Axb-Bx*a)*(exx)~ (1+m)/a/(-a*d+b*c)/e/(b*x"2+a)+1/2* (A*xb* (b*c* (1-m)-a*dx*
(3-m) ) +a*B* (a*d* (1-m) +b*c* (1+m) ) ) * (e*xx) ~ (1+m) *hypergeom([1, 1/2+1/2*m], [3/2
+1/2*m] ,-b*x~2/a)/a~2/(-a*xd+b*c) ~2/e/ (1+m) -d* (-A*d+Bxc) * (e*xx) ~ (1+m) xhyperge
om([1, 1/2+1/2*m], [3/2+1/2*m] ,-d*x"2/c)/c/(-axd+b*xc)~2/e/(1+m)

Rubi [A]

time = 0.26, antiderivative size = 206, normalized size of antiderivative = 1.00, number of

number of rules _
1, integrand size 0.097,

steps used = 5, number of rules used = 3, integrand size = 3
Rules used = {593, 598, 371}

(ez)™1 1 F) (1, mtl mtd, —L) (Ab(be(1 — m) — ad(3 — m)) + aB(ad(1 — m) + be(m + 1)) d(ex)™(Be — Ad) 3y (1, el s, _L) (e)™(Ab — aB)

2a%e(m + 1)(bc — ad)? ce(m + 1)(bc — ad)? + 2ae (a + bx?) (be — ad)

Antiderivative was successfully verified.
[In] Int[((e*xx) m*(A + B*x~2))/((a + b*xx~2)"2x(c + d*x~2)),x]

[Out] ((A*b - a*B)*(e*xx)~(1 + m))/(2xax(b*c - a*d)*ex(a + b*x"2)) + ((Axb*(b*c*(1
- m) - a*d*(3 - m)) + axB*x(a*d*(1 - m) + b*c*x(1 + m)))*(e*xx)~(1 + m)*Hyper
geometric2F1[1, (1 + m)/2, (3 + m)/2, -((bxx~2)/a)])/(2xa~2*(bxc - axd) 2xe

*(1 + m)) - (d*(Bxc - A*d)*(exx)~(1 + m)*Hypergeometric2F1[1, (1 + m)/2, (3
+m)/2, -((d*x~2)/c)])/(c*(b*c - a*d)"2xe*x(1 + m))

Rule 371

Int [((c_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a”p
*((c*x)"(m + 1)/(cx(m + 1)))*Hypergeometric2Fi[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & !'IGtQ[p, 0] && (ILt
Qlp, 0] Il GtQ[a, 01)

Rule 593

Int [((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_)*((c_) + (d_.)*(x_)"(n_
))"(q)*((e ) + (£_.)*(x_)"(n_)), x_Symbol] :> Simp[(-(b*e - a*f))x*(g*x) (m
+ 1x(a + b*x™n)"(p + 1)*((c + d*x"n)~(q + 1)/(a*g*n*(bkc - axd)*(p + 1)))
, x] + Dist[1/(a*n*(b*c - axd)*(p + 1)), Int[(g*x) m*(a + b*xx"n)"(p + 1)*(c
+ d*x"n) “q*Simp[c*(b*xe - a*f)*(m + 1) + exn*x(b*c - a*d)*(p + 1) + dx(bxe -
axf)*(m + nx(p + q + 2) + 1)*x"n, x], x], x] /; FreeQ[{a, b, c, d, e, f, g
, m, q}, x] & IGtQ[n, 0] && LtQ[p, -1]



176

Rule 598

Int[(((g_)*(x_))"(m_.)*((a)) + (b_)*x(x_ )" )~ (p)*((e ) + (£_)*(x_)"(n
M)/ ((c) + (@_.)*(x_)"(n_)), x_Symbol] :> Int[ExpandIntegrand[(g*x) “m*(a
+ bxx"n) "p*x((e + f*x"n)/(c + d*x"n)), x], x] /; FreeQ[{a, b, c, 4, e, £, g,
m, p}, x] && IGtQ[n, O]

Rubi steps
ex)™ (2aAd— Abc(1—m)—aBc(1+m)—(Ab—aB)d(1—m)z?
(cx)" (A+Bs?) . (Ab—aB)(ex)tn [ AR e gy
(a+b22) (c+dx?)  2a(bc— ad)e (a + bz?) 2a(bc — ad)

B (Ab — aB)(ez)™ f <(—Ab(bc(l—m)—ad(s—(g)_);gagigg)—m)+bc(1+m)))(ex)m 4 z_,z
~ 2a(bc — ad)e (a + bx?) 2a(bc — ad)
_ (Ab—aB)(ex)t™  (d(Be—Ad)) [ G dr  (Ab(be(l —m) — ad(3
~ 2a(bc — ad)e (a + bx?) (bc — ad)?

(Ab — aB)(ex)*+™ (Ab(bc(1 — m) — ad(3 — m)) + aB(ad(1 — m) + be(1
~ 2a(bc — ad)e (a + bx?) * 2a2(bc — ad)?e(1 -

Mathematica [A]
time = 0.38, size = 149, normalized size = 0.72

z(ex)™ (abc(—Bc + Ad) o F1 1,1*—’”;3*—”;—@ +a%d(Bc — Ad) . Fy 1,”—”;3*—’“;—M — (Ab— aB)c(bc — ad) 2 F1 2,”—”;“—”;—@
2 2 a 2 2 c 2 2 a
a?c(bc — ad)?(1 +m)

Antiderivative was successfully verified.

[In] Integrate[((e*x) m*(A + Bxx72))/((a + b*x"2)72%(c + d*x~2)),x]

[Out] -((x*(exx) m*(axbxc*(-(Bxc) + Axd)*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/
2, -((b*x~2)/a)] + a~2xd*(Bxc - A*d)*Hypergeometric2F1[1, (1 + m)/2, (3 + m

)/2, -((d*x~2)/c)] - (A*b - ax*B)*cx(b*c - axd)*Hypergeometric2F1[2, (1 + m)

/2, (3 +m)/2, -((bxx~2)/a)]))/(a~2xc*(b*c - axd)~2%(1 + m)))

Maple [F]

time = 0.06, size = 0, normalized size = 0.00

/ (ex)™ (Bx? + A)
(b2? 4 a)® (dz2 + ¢)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*xx) “m*(B*x~2+A)/(b*x~2+a) "2/ (d*x~2+c) ,x)
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[Out] int((e*x) "m*(Bxx~2+A)/(b*x~2+a) "2/ (d*x"2+c) ,x)

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)/(b*x~2+a) 2/ (d*x"2+c) ,x, algorithm="maxima")
[Out] integrate((B*x~2 + A)*(x*e) m/((b*x~2 + a)~2*x(d*x~2 + c)), x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)/(b*x~2+a) 2/ (d*x"2+c) ,x, algorithm="fricas")
[Out] integral((B*x~2 + A)*(x*e) m/(b~2*d*x~6 + (b~2%c + 2*axbxd)*x~4 + a~2*xc + (
2%axbxc + a~2xd)*x"2), 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)**xm* (Bxx**2+A)/(b*x**2+a)**2/ (d*x**2+c) ,x)

[Out] Timed out

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

could not integrate

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

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

/ (Bz*+ A) (ex)™
(ba2 +a)® (dz?+c)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x"2)*(e*x)"m)/((a + b*x"2)"2*(c + d*x72)),x)
[Out] int(((A + B*x~2)*(exx)"m)/((a + b*x~2)"2%(c + d*x~2)), x)
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(ex)™(A+Bz?) d
a+bx2)3ﬁrkdx2)

329 4

Optimal. Leaf size=342

(4b — aB)(ex)" "™ (Ab(be(3 — m) — ad(7 — m) + aB(ad(3  m) + be(1 + m)))(ex)*m_ (Aba’d*(1
4a(bc — ad)e (a + bx?)? 8a2(bc — ad)?e (a + bx?)

[Out] 1/4x(Axb-B*a)*(e*x)~(1+m)/a/(-a*d+bkc)/e/ (b*xx~2+a) ~2+1/8* (Axb* (bxcx (3-m) -a*
d* (7-m) ) +a*B* (axd* (3-m) +bxc* (1+m) ) ) * (e*x) ~ (1+m) /a~2/ (~axd+b*c) ~2/e/ (bxx~2+a
)+1/8% (A*xb*x (a~2*d"2* (m~2-8*m+15) -2*xaxb*xc*d* (m~2-6*m+5) +b~2*xc”~2* (m~2-4*m+3) )

+a*B* (b™2*c™ 2% (-m~2+1) -2*a*b*cxd* (-m~2+2*m+3) —a”~2*d " 2* (m~2-4*m+3) ) ) * (e*x) ~ (

1+m) *hypergeom([1, 1/2+1/2*m], [3/2+1/2*m] ,-b*x"2/a)/a~3/(-a*d+b*c)~3/e/(1+m
)+d~2% (—A*d+B*c) * (e*xx) ~ (1+m) *hypergeom([1, 1/2+1/2*m], [3/2+1/2*m] ,-d*x~2/c)

/c/ (—a*xd+b*c) ~3/e/(1+m)

Rubi [A]
time = 0.54, antiderivative size = 342, normalized size of antiderivative = 1.00, number of

number of rules __
integrand size 0.097,

steps used = 6, number of rules used = 3, integrand size = 31,
Rules used = {593, 598, 371}

(e2)"™\(Ab(be(3 — m) — ad(7 — m)) + aB(ad(3 — m) + be(m + 1))) _ (€)™ 2F1 (1,25 2% ~22) (Ab(a’ (m? — 8m + 15) — 2abed(m? — 6m + 5) + B¢ (m? — Am +3)) + aB(~ad(m? — dm + 3) — Zabod(~m? + 2m + 3) 4 (1= m?))  dea)™ N (Be— Ad)oFy (L5 2 ) (pymtap— aB)
8a%e (a + ba?) (bo — ad)? + Sae(m + 1)(bc— ad + e+ (b — ad)® * lae (@ + 027 (bo—ad)

Antiderivative was successfully verified.
[In] Int[((exx) m*(A + B*x~2))/((a + bxx"2)"3x(c + d*x"2)),x]

[Out] ((Axb - a*B)*(e*x)~ (1 + m))/(4*a*(bxc — a*d)*ex(a + b*x"2)72) + ((A*b*(b*xcx*
(83 - m) - a*d*(7 - m)) + a*Bx(axd*(3 - m) + bxcx(1 + m)))*(e*x)"(1 + m))/(8
*a" 2% (b*c - a*xd) "2xex(a + b*x"2)) + ((A*b*(a~2*d"2*x(15 - 8+m + m™2) - 2*ax*b
xcxd*x(5 - 6%m + m~2) + b"2xc"2*%(3 - 4*m + m~2)) + axBk(b"2*%c”2x(1 - m~2) -
2%axbxc*xd*(3 + 2¥m - m~2) - a"2*%d"2*(3 - 4xm + m~2)))*(e*x) (1 + m)*Hyperge
ometric2F1[1, (1 + m)/2, (3 + m)/2, -((b*x~2)/a)])/(8*xa~3*(b*c - a*xd) "3*ex*(

1 + m)) + (d"2*%(Bxc - Axd)*(exx)~ (1 + m)*Hypergeometric2F1[1, (1 + m)/2, (3

+ m)/2, -((d*x72)/c)])/(c*x(b*xc - a*d) 3*ex(1 + m))

Rule 371

Int[((c_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a”p
*((c*x)"(m + 1)/(c*(m + 1)))*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] && 'IGtQ[p, 0] && (ILt
Qlp, 0] Il GtQla, 01)

Rule 593

Int[((g_.)*(x_))"(m_.)*((a_) + (b_)*(x_)"(n D))~ (p_)*((c_) + (d_.)*(x_)"(n_
))"(q)*((e ) + (£_.)*(x_)"(n_)), x_Symbol] :> Simp[(-(b*e - a*f))x*(g*x) (m
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+ 1)*(a + b*x™n)"(p + 1)*((c + d*x"n)~(q + 1)/(a*xg*n*(bxc - a*d)*(p + 1)))
, x] + Dist[1/(a*n*(b*c - axd)*(p + 1)), Int[(g*x) m*(a + b*xx"n)"(p + 1)*(c
+ d*x"n) “g*Simp[c*k(bxe - axf)*(m + 1) + e*n*(bxc - axd)*(p + 1) + dx(b*e -
axf)*(m + nx(p + q + 2) + 1)*x"n, x], x], x] /; FreeQ[{a, b, c, d, e, f, g

, m, qF, x] & IGtQ[n, 0] && LtQlp, -1]

Rule 598

Int[(((g_)*(x_))"(m_.)*((a)) + (b_)*x(x_)"(m_ )~ (p)*((e ) + (£_.)*(x_)"(n
M)/ ((c) + (@_.)*(x_)"(n_)), x_Symbol] :> Int[ExpandIntegrand[(g*x) “m*(a
+ b*x"n) “p*((e + f*x"n)/(c + d*x"n)), x], x] /; FreeQ[{a, b, c, d, e, f, g,

m, p}, x] && IGtQ[n, O]

Rubi steps
(ex)™ (4a Ad— Abc(3—m)—aBc(1+m)—(Ab—aB)d(3—m)xz?
(ex)™ (A + Bz?) Ab — aB)(ex)™ B J ( (a+b22)2 (c+dz?) Ldo
(a + bx2)® (c + dz?) 4a(bc — ad)e (a + bx?)® 4a(bc — ad)

(Ab(bc(3 — m) — ad(7 — m)) + aB(ad(3 — m) + bc

8a?(bc — ad)?e (a + bx?)

(Ab(bc(3 — m) — ad(7 —m)) + aB(ad(3 — m) + be

bc — ad)e (a + bx?)?

8a?(bc — ad)?e (a + bx?)
(Ab(bc(3 — m) — ad(7 —m)) + aB(ad(3 — m) + be

Ab — aB)(ex)™

8a?(bc — ad)?e (a + bx?)

(Ab(bc(3 — m) — ad(7 —m)) + aB(ad(3 — m) + be

(
(
(
(
(Ab — aB)(ex)t™
(
(
(
(
(

4a(bc — ad)e (a + bx?)®

Mathematica [A]
time = 0.94, size = 195, normalized size = 0.57

2 2
" (bd(—BcMMl (L) p(ead)o (1,042 5 422)
a

blbe—ad)(Be—Ad) o Fy (2,15 34m b2

8a?(bc — ad)?e (a + bx?)

2 2

(Ab—aB)(be—ad)? o Fy (3,1 34m; b2 >

z(ex)

a? a3

(bec — ad)?(1 +m)

Antiderivative was successfully verified.

[In] Integrate[((e*x) m*(A + B*x~2))/((a + b*x~2)"3*(c + d*x~2)),x]

[Out] (x*(exx) m*((b*d*(-(B*c) + A*d)*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2,
-((b*x~2)/a)])/a + (d"2x(B*c - Axd)*Hypergeometric2F1[1, (1 + m)/2, (3 + m)
/2, -((d*x~2)/c)])/c + (bx(b*c - a*xd)*(Bxc - A*d)*Hypergeometric2F1[2, (1 +
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m)/2, (3 + m)/2, -((bxx"2)/a)])/a"2 + ((Axb - a*B)*(b*c - axd) 2xHypergeom
etric2F1[3, (1 + m)/2, (3 + m)/2, -((b*x"2)/a)])/a"3))/((bxc - a*xd)~3*x(1 +

m))
Maple [F]
time = 0.03, size = 0, normalized size = 0.00

/ (ex)™ (Bx? + A)
(b2? 4 a)® (dz2 + ¢

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(Bxx~2+A)/(b*xx~2+a) "3/ (d*x"2+c) ,x)
[Out] int((e*x) “m*(B*x~2+A)/(b*x~2+a) "3/ (d*x"2+c) ,x)

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) “m*(B*x~2+A)/(b*x~2+a) 3/ (d*x"2+c) ,x, algorithm="maxima")
[Out] integrate((B*x~2 + A)*(x*e) m/((b*x~2 + a)~3*(d*x~2 + c)), x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)/(b*x~2+a) 3/(d*x"2+c),x, algorithm="fricas")

[Out] integral((B*x~2 + A)*(x*e) m/(b~3*d*x~8 + (b~3%c + 3*axb~2*d)*x"6 + 3x(a*b”
2xc + a”2%bxd)*x"4 + a”~3xc + (3*a"2*%bxc + a~3*d)*x"2), 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)**xm* (Bxx**2+A)/ (b*x**2+a)**3/ (d*x**2+c) ,x)

[Out] Timed out
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Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)/(b*x~2+a) 3/(d*x"2+c),x, algorithm="giac")
[Out] integrate((B*x~2 + A)*(x*e) m/((b*x~2 + a)~3*(d*x~2 + c)), x)
Mupad [F]

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

/ (Bz?+ A) (ex)™ i
(b2? +a)® (d2? +c)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x~2)*(exx)"m)/((a + b*x~2)"3%(c + d*x~2)),x)
[Out] int(((A + B*x~2)*(e*x)"m)/((a + b*x"2)"3*(c + d*x~2)), x)
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f (ex)™ (a+bz?) 3 (A+Bz?) dr

3.30 (c—l—da:Q)2

Optimal. Leaf size=340

b(3a*d?(Ad(1 + m) — Be(3 +m)) — 3abed(Ad(3 + m) — Be(5 +m)) + b2c2(Ad(5 + m) — Be(7+ m))) (e:
2cd*e(1 4+ m)

[Out] -1/2%b*(3*a~2xd"2* (A*d* (1+m) -B*c* (3+m) ) -3*a*xb*cxd* (A*d* (3+m) -Bxc* (5+m) ) +b~2
*C " 2% (A*d* (5+m) -Bxcx (7+m) ) ) * (exx) ~(1+m) /c/d"4/e/ (1+m) —1/2xb"2* (3*xa*d* (A*d*(

3+m) -B*c* (5+m) ) —~b*c* (A*d* (5+m) -B*c* (7+m) ) ) * (exx) ~ (3+m) /c/d"3/e~3/(3+m)-1/2*

b~ 3% (A*xd* (5+m) -B*c* (7+m) ) * (exx) ~(5+m) /c/d"2/e"5/ (5+m) -1/2*% (—Axd+B*xc) * (exx)~

(1+m) * (b*x~2+a) "3/c/d/e/ (d*x"2+c) +1/2*x (—a*d+b*c) ~2* (a*d* (Axd* (1-m) +Bxc* (1+m
))+bxc* (Axd* (5+m) -Bxc* (7+m) ) ) * (e*xx) ~ (1+m) xhypergeom([1, 1/2+1/2*m], [3/2+1/2

*m] ,-d*x~2/c)/c~2/d"4/e/ (1+m)

Rubi [A]
time = 0.49, antiderivative size = 340, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.097,

steps used = 4, number of rules used = 3, integrand size = 31,
Rules used = {591, 584, 371}

+1) = Befm +3)) = Sabed(Ad(m +3) = Be(m +5)) + P (Ad(m +5) = Be(m +1)) _ ¥(ex)"*(3ad(Ad(m +3) = Be(m +5)) = be(Ad(m +5) = Befm +7))) , (<2)""" (e — a3 (1,2 222 42) (ad(Ad(1 — ) + Belm -+ 1) + be(Adim +5) = Bl + 1)) (a4 0" (e0) ™ (Bo— Ad)  $(ex)"*5(Ad(m+5) — Befm + 7))
Tedie(m + 1) Dol (m +3) 2 e(m 1 1) Zede (e d?) TedPe (m 1 5)

Antiderivative was successfully verified.
[In] Int[((e*x) "m*(a + b*x"2)"3%x(A + B*x~2))/(c + d*x"2)"2,x]

[Out] -1/2*%(b*(3*a~2xd"2* (A*d*(1 + m) - Bxc*x(3 + m)) - 3*axb*ckxd*x(Axd*(3 + m) - B
*c*x(5 + m)) + b~ 2xc"2x(Axd*(5 + m) - Bkc*(7 + m)))*(exx)~(1 + m))/(c*d " 4d*ex*

(1 +m) - (b"2x(3*axd*x(A*d*(3 + m) - Bxc*(5 + m)) - bxcx(Axdx(5 + m) - Bxc

*(7 + m)))*(exx)"(3 + m))/(2*c*d"3*%e"3*(3 + m)) - (b"3*(A*d*(5 + m) - Bxcx*(

7 + m))*(e*x)”(5 + m))/(2*%cxd"2*e”5%(5 + m)) - ((B*xc — A*xd)*(exx)~(1 + m)*(

a + bxx"2)73)/(2xcxd*e*(c + d*x"2)) + ((b*c - a*d) “2x(a*xd*(A*d*x(1 - m) + Bx

cx(1 + m)) + bxcx(A*d*(5 + m) - Bxc*x(7 + m)))*(e*xx)~ (1 + m)*Hypergeometric2

Fi[1, (1 + m)/2, (3 + m)/2, -((d*x~2)/c)]1)/(2xc~2%d"4*ex(1 + m))

Rule 371

Int[((c_.)*(x_)) " (m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a”p
*((c*x)~(m + 1)/(cx(m + 1)))*Hypergeometric2Fi[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*x(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] && 'IGtQ[p, 0] && (ILt
Qlp, 0] |l GtQla, 01)

Rule 584

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(m_))"(p_.)*((c_) + (d_.)*x(x_)"(n
N7 (q_)*(e) + (£_)*(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrandl[
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(g*x) "m*(a + b*x"n) "px(c + d*x"n)"qg*(e + f*x"n)°r, x], x] /; FreeQ[{a, b, ¢
, d, e, £, g, m, n}, x] & IGtQlp, -2] && IGtQ[q, 0] && IGtQ[r, O]

Rule 591

Int [((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_)*((c_) + (d_.)*(x_)"(n_
))"(q_.)*((e) + (£_.)*(x_)"(n_)), x_Symbol] :> Simp[(-(b*e - axf))*(g*x)~(
m + 1)x(a + b*x™n)“(p + 1)*((c + d*x"n) q/(a*bxgxn*x(p + 1))), x] + Dist[1/(
axbxnx(p + 1)), Int[(g*x)"m*(a + b*x™n) " (p + 1)*(c + d*x"n)~(q - 1)*Simp[c*
(b*xexnx(p + 1) + (bxe - a*f)*(m + 1)) + d*(b*exn*(p + 1) + (b*e - axf)*(m +
nxq + 1))*x"n, x], x], x] /; FreeQ[{a, b, c, d, e, f, g, m}, x] & IGtQ[n,
01 && LtQlp, -11 &% GtQlq, 0] && !(EqQlq, 1] && SimplerQ[bkc - axd, be -
axf])

Rubi steps
/ (61‘)m (a + bx2)3 (A + sz) e (BC _ Ad)(ex)Hm (a + b.’L‘2)3 - f (ex)™ (a+ba?) (—a(Ad(l—m)—i—]z’i(dlm—l;m))—H
(c + dx?)? 2cde (¢ + dz?) 2cd

(3a2d?(Ad(1+m)—Bc(3+m))—3abed(Ad(

__(Be— Ad)(ez)™™ (a + ba?)° 3 J (b
2cde (c + dz?)
b(3a*d?(Ad(1 + m) — Be(3 + m)) — 3abed(Ad(3 +m) — Be(b5 + m)
2cd*e(1 +m)

b(3a*d*(Ad(1 + m) — Be(3 + m)) — 3abed(Ad(3 + m) — Be(5 + m)
2cd*e(1 4+ m)

Mathematica [A]
time = 1.20, size = 239, normalized size = 0.70

m m 22 14m . 34m._ da?
. 302 B 2Bc | Ad | Bda® 2% | d? 32 2eda® | dat (be—ad)® (bBe—3Abd—aBd) oFy (1,152 85m - &) (be—ad)’(Be—Ad) o Fy (2, 1 24m 2
z(e)™ (b( Tom T 3“bd(_1+m tim t 3+’m) +0 (Ad(_l+m + 3:m) + B(H(:m ~ G 5+m))> - (i+m) + (T+m)
dA

Antiderivative was successfully verified.

[In] Integrate[((exx) m*x(a + b*x"2)"3%(A + B*x~2))/(c + d*x~2)"2,x]

[Out] (x*x(e*x) “m*(bx((3*a~2+%Bxd~2)/(1 + m) + 3*a*b*d*((-2*B*c)/(1 + m) + (Axd)/(1
+ m) + (Bxd*x~2)/(3 + m)) + b™2kx(A*d*((-2%c)/(1 + m) + (d*x~2)/(3 + m)) +
Bx((3*%c™2)/(1 + m) - (2*c*d*x"2)/(3 + m) + (d"2%x74)/(5 + m)))) - ((b*c - a

*xd) "2x (4*b*Bxc — 3%A*bxd - a*B*d)*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2

, —((d*x~2)/c)])/(cx(1 + m)) + ((b*c - a*xd) ~"3x(B*c - A*d)*Hypergeometric2F1

[2, (1 +m)/2, (3 +m)/2, -((d*x"2)/c)])/(c”2%(1 + m))))/d"4
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Maple [F]
time = 0.02, size = 0, normalized size = 0.00

/ (ex)™ (bz? + a)® (Ba? + A) i
(dz2? + c)?

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(b*x~2+a) 3% (B*x~2+A)/(d*x"2+c)"2,x)
[Out] int((e*x) “m*(b*x~2+a) ~3*(B*x~2+A)/(d*x~2+c)"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((exx) “m*(b*x~2+a) 3% (Bxx~2+A)/(d*x"2+c)~2,x, algorithm="maxima")

[Out] integrate((B*x~2 + A)*(b*x"2 + a) 3*(x*e) m/(d*x"2 + c)~2, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((ex*x) “m*(b*x~2+a) ~3*(Bxx~2+A)/(d*x"2+c)~2,x, algorithm="fricas")
[Out] integral((B*b~3*x~8 + (3*B*a*b~2 + A*b~3)*x"6 + 3x(B*a~2xb + A*axb~2)*x~4 +
A*a~3 + (B*a~3 + 3*A*a~2+%b)*x"2)*(x*e) "m/(d"2*%x"4 + 2*c*d*x"2 + c~2), x)

Sympy [F]

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

/ ()™ (A+ Ba?) (a + ba?)’ i
(c + dx?)?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m* (b*x**2+a)**3* (B*xx**2+A) / (d*x**2+c) **2,X)

[Out] Integral((e*x)**xmx(A + B*x**x2)*(a + bxx**2)*x3/(c + d*x**2)**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((e*x) “m*(b*x~2+a) 3% (B*x~2+A)/(d*x"2+c)~2,x, algorithm="giac")

[Out] integrate((Bxx~2 + A)*(b*x~2 + a)~3*(x*e) m/(d*x"2 + c)~2, x)

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

/ (Bz?+ A) (ex)™ (bz? + a)’ s
(dz? + c)?

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x~2)*(e*xx) m*x(a + b*x~2)"3)/(c + d*x~2)"2,x)
[Out] int(((A + B*x"2)*(e*x) m*(a + b*x~2)"3)/(c + d*x~2)"2, x)
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m 2
331 [ (“(t ’_’;”22)(;‘”3‘”2) dz

Optimal. Leaf size=246

b(2ad(Ad(1 +m) — Be(3 +m)) — be(Ad(3 +m) — Be(5 +m)))(ex)' ™  b*(Ad(3 +m) — Be(5 +m))(ea
B 2cd3e(1 4+ m) 2cd?e3(3 + m)

[Out] -1/2*b*(2*axd* (Axd* (1+m)-B*c* (3+m) ) —b*xc* (A*d* (3+m) -B*c* (5+m) ) ) * (e*x) ~(1+m)/
c/d"3/e/(1+4m) -1/2*b~ 2% (Axd* (3+m) -B*c* (5+m) ) * (e*x) ~(3+m) /c/d"2/e"3/(3+m)-1/2

* (—Axd+B*c) * (exx) ~ (1+m) * (bxx~2+a) "2/c/d/e/ (d*x~2+c) —-1/2* (—a*d+b*c) * (a*d* (A*

d* (1-m) +B*c* (1+m) ) +b*c* (A*d* (3+m) -B*c* (5+m) ) ) * (exx) ~ (1+m) *hypergeom([1, 1/2
+1/2*m] , [3/2+1/2+*m] ,-d*x"2/c)/c~2/d"3/e/(1+m)

Rubi [A]

time = 0.27, antiderivative size = 246, normalized size of antiderivative = 1.00, number of

number of rules _ ( g7
integrand size ’

steps used = 4, number of rules used = 3, integrand size = 31,
Rules used = {591, 584, 371}

(ez)™*!(be — ad) 2 Fy (1« i, *”*7') (ad(Ad(1 —m) + Be(m + 1)) + be(Ad(m +8) — Be(m +5)))  p(eg)™+ (2ad(Ad(m + 1) — Be(m + 3)) — be(Ad(m + 3) — Be(m + 5))) _ (a+be?)’ (ex)™ ! (Be— Ad) _ ¥(ex)™*}(Ad(m + 3) — Be(m +5))

23Pe(m + 1) - 2ede(m +1) 2cde (c + da?) 2ed?e(m + 3)

Antiderivative was successfully verified.
[In] Int[((e*x) m*x(a + b*xx~2)"2%x(A + B*x~2))/(c + d*x~2)"2,x]

[Out] -1/2*%(b*(2*axd*x(A*d*(1 + m) - B*c*(3 + m)) - bxcx(A*d*(3 + m) - B*c*(5 + m)
Y)x(e*x)"(1 + m))/(c*xd”3*ex(1 + m)) - (b™2*%(A*d*(3 + m) - Bxcx(5 + m))*(ex*xx

)73 + m))/(2xc*d"2%e"3*(3 + m)) - ((Bkc - Axd)*(e*x)” (1 + m)*(a + b*xx"2)"2

)/ (2%c*d*ex(c + d*x"2)) - ((b*c - axd)*(a*d*(Axd*x(1 - m) + Bxcx(1 + m)) + b

*xc*x (Axd*(3 + m) - Bxc*(5 + m)))*(exx)~(1 + m)*Hypergeometric2F1[1, (1 + m)/

2, (3 +m/2, -((d*x~2)/c)])/(2%c"2xd"3*e*(1 + m))

Rule 371

Int[((c_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a”p
*((c*x)"(m + 1)/(cx(m + 1)))*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQl[{a, b, c, m, n, p}, x] && !'IGtQ[p, 0] && (ILt
Qlp, 0] |l GtQl[a, 0])

Rule 584

Int [((g_.)*(x_))"(m_.)*((a_) + (b_.)*x(x_)"(n_)) (p_.)*((c_ ) + (d_.)*(x_)"(n
M7 (q_)*(Ce) + (£_)*x(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrandl[
(g*x) "m*(a + b*x"n) "px(c + d*x"n)"qg*(e + f*x"n)"r, x], x] /; FreeQ[{a, b, ¢
» d, e, f, g, m, n}, x] & IGtQ[p, -2] && IGtQ[q, O] & IGtQ[r, 0]



187

Rule 591

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*x(x_)"(n_))~(p_)*((c_) + (d_.)*(x_)"(n_
))7(q_)*((e) + (£_.)*(x_)"(n_)), x_Symbol] :> Simp[(-(b*e - axf))*(g*x)~(

m+ 1)*(a + b*x"n)~(p + 1)*((c + d*x"n)"q/(axb*xg*nx(p + 1))), x] + Dist[1/(
axbxnx(p + 1)), Int[(g*x)"m*x(a + b*x™n) " (p + 1)*(c + d*x"n)~(q - 1)*Simp[c*
(bxexn*(p + 1) + (bxe — a*f)*(m + 1)) + dx(bxexn*x(p + 1) + (bxe - a*f)*(m +
nxq + 1))*x"n, x], x1, x] /; FreeQ[{a, b, ¢, 4, e, f, g, m}, x] && IGtQl[n,
0] && LtQ[p, -1] && GtQ[q, 0] && !'(EqQlq, 1] && SimplerQ[b*c - a*d, bke -
axf])

Rubi steps
/ (e2)" (a+b2?) (A+Bs?) | (Be— Ad)(ex)*" (a+b2?)’ _ [ (ea)™ (atbe’) (Ca(AdQom)+ Be(ltm) +
(c + dz2)® 2cde (¢ + dx?) 2cd

b(2ad(Ad(14+m)—Bc(3+m))—bc(Ad(3+m)
_ (Bc—Ad)(ex)"™™ (a+ ba?)? B J < &2

2cde (c + dz?)
b(2ad(Ad(1 +m) — Be(3 +m)) — be(Ad(3 + m) — Be(5 +m)))(ex
a 2cd®e(1+m)

b(2ad(Ad(1 +m) — Be(3 +m)) — be(Ad(3 + m) — Be(5 4+ m)))(ex
B 2cde(1 +m)

Mathematica [A]
time = 0.81, size = 165, normalized size = 0.67

alea)™ (bcA(2aBd(3 + m) + b(~2Be(3 +m) + Ad(3 + m) + Bd(1 + m)a?)) + cfbe — ad)(3bBc — 24bd — aBd)(3 +m) o (1, 525 842, 42 — (be — ad)*(Be — Ad)(3 +m) o F (2, 153 S —L))
B+ m)E+m)

Antiderivative was successfully verified.

[In] Integrate[((exx) mx(a + b*x"2)"2%(A + B*x72))/(c + d*x~2)~2,x]

[Out] (x*(e*x) "m*(b*c™2%(2%a*xBxd*(3 + m) + bx(-2%Bxc*x(3 + m) + A*d*(3 + m) + B*dx
(1 + m)*x72)) + cx(b*c - a*d)*(3*bxBxc - 2*Axbxd - a*Bxd)*(3 + m)*Hypergeom
etric2F1[1, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)] - (bxc - a*xd) "2*%(Bxc - Axd)

*(3 + m)*Hypergeometric2F1[2, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)]))/(c”2*d"~

3x(1 + m)*(3 + m))

Maple [F]

time = 0.04, size = 0, normalized size = 0.00

dz

/ (ex)™ (bz* + a)’ (Bz? + A)
(dz? + c)?
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Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(b*x~2+a) 2% (Bxx~2+A)/(d*x~2+c)~2,x)
[Out] int((e*x) “m*(b*x~2+a) 2% (B*x~2+A)/(d*x~2+c) ~2,x)

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) 2% (B*x~2+A)/(d*x"2+c)~2,x, algorithm="maxima")

[Out] integrate((B*x~2 + A)*(b*xx~2 + a)~2*(x*e) m/(d*x"2 + c)~2, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) 2% (B*x~2+A)/(d*x"2+c)~2,x, algorithm="fricas")
[Out] integral ((B*b~2*x~6 + (2xB*a*b + Axb~2)*x~4 + A*a~2 + (Bxa"2 + 2xAxaxb)*x~2
Yx(x*xe)"m/(d"2%x"4 + 2*ckd*x"2 + c~2), x)

Sympy [F]

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

/ (ex)™ (A + Ba?) (a + bz?)’ i
(c + dx?)?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**xmx (bxx**2+a)**2% (Bxx**2+A) / (d*x**2+c) **2,X)

[Out] Integral((e*x)**m*x(A + B*x**2)*(a + bxx**2)*x2/(c + d*x**2)**2, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) 2% (B*x~2+A)/(d*x"2+c)~2,x, algorithm="giac")
[Out] integrate((Bxx~2 + A)*(b*x~2 + a)~2*(x*e) "m/(d*x"2 + c)~2, x)
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Mupad [F]
time = 0.00, size = -1, normalized size = -0.00

/ (Bz2+ A) (ex)™ (bz® + a)’ b

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

[In] int(((A + B*x"2)*(e*x) m*(a + b*x~2)"2)/(c + d*x~2)"2,x)
[Out] int(((A + B*x"2)*(e*x) "m*x(a + b*x"2)"2)/(c + d*x~2)"2, x)
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(ex)™ (a+bx?) (A+Bz?
| (c—i-dx)ng ) dz

332 [

Optimal. Leaf size=171

B(ad(1 4+ m) — be(3 +m))(ez)*™  (bc — ad)(ex)™™ (A + Bz?) (ad(Ad(1 — m) + Be(1 + m)) + be(Ac
2cd?e(1 + m) 2cde (c + dz?) +

[Out] -1/2*Bx(a*d*(1+m)-b*c*(3+m))*(e*x)~ (1+m)/c/d"2/e/(1+m)-1/2* (—a*xd+b*c)* (exx)
~(1+m) * (B*x~2+A) /c/d/e/ (d*x~2+c) +1/2* (axd* (A*d* (1-m) +B*c* (1+m) ) +b*c* (A*xd* (1

+m) -B*c* (3+m) ) ) * (exx) ~ (1+m) *hypergeom([1, 1/2+1/2+*m], [3/2+1/2*m],-d*x~2/c)/
c~2/d"2/e/(1+m)

Rubi [A]
time = 0.15, antiderivative size = 171, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.103,

steps used = 3, number of rules used = 3, integrand size = 29,
Rules used = {591, 470, 371}

(ez)™1 1B, (1, mil s, —d—) (ad(Ad(1 — m) + Be(m + 1)) + be(Ad(m +1) = Be(m +3)) (A 4 Ba?) (ex)™ (be— ad)  Blex)™ (ad(m + 1) — be(m + 3))
2c?d?e(m + 1) B 2cde (¢ + dz?) B 2cd?e(m + 1)

Antiderivative was successfully verified.
[In] Int[((e*xx) m*(a + b*x"2)*(A + B*x~2))/(c + d*x~2)~2,x]

[Out] -1/2*x(B*(a*d*(1 + m) - bxcx(3 + m))*(exx)"(1 + m))/(c*d"2%ex(1 + m)) - ((bx*
c - axd)*(e*xx)~(1 + m)*(A + B*x"2))/(2xcxd*e*x(c + d*x~2)) + ((axdx(A*d*(1 -

m) + Bkckx(1 + m)) + bxcx(A*d*(1 + m) - B*c*(3 + m)))*(e*xx)~ (1 + m)=*Hyperge
ometric2F1[1, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)])/(2*%c"2*%d"2*e*(1 + m))

Rule 371

Int [((c_)*(x_)) " (m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a”p
*((c*x)"(m + 1)/(c*(m + 1)))*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] && !'IGtQ[p, 0] && (ILt
Qlp, 01 Il GtQ[a, 01)

Rule 470

Int[((e_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_.)*((c_) + (d_.)*(x_)"(n
_)), x_Symbol] :> Simp[d*(exx)"(m + 1)*((a + b*x"n)~(p + 1)/(b*ex(m + nx(p

+ 1) +1))), x] - Dist[(a*xd*(m + 1) - b*ckx(m + nx(p + 1) + 1))/(bx(m + nx(p
+ 1) + 1)), Int[(e*x)"m*x(a + b*x"n)"p, x], x] /; FreeQ[{a, b, c, d, e, m,

n, p}, x] && NeQ[b*c - a*d, 0] && NeQ[m + nx(p + 1) + 1, 0]

Rule 591
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Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))~(p_)*((c_) + (d_.)*(x_)"(n_
D" (q_.)*((e)) + (£_.)*(x_)"(n_)), x_Symbol] :> Simp[(-(b*e - axf))*(g*x)~(

m+ 1)*(a + b*x"n)~(p + 1)*((c + d*x"n)~q/(axbxg*n*(p + 1))), x] + Dist[1/(
axbxnx(p + 1)), Int[(g*x)"m*x(a + b*x™n) " (p + 1)*(c + d*x"n)~(q - 1)*Simp[c*
(b*exn*x(p + 1) + (b*e - a*f)*(m + 1)) + dx(bxexn*(p + 1) + (bxe - axf)*(m +
nxq + 1))*x"n, x], x], x] /; FreeQ[{a, b, ¢, d, e, f, g, m}, x] && IGtQ[n,
0] && LtQlp, -1] && GtQlq, 0] && !'(EqQlq, 1] &% SimplerQ[b*c - a*d, b*e -
axf])

Rubi steps
/ (ea)" (a+bs*) (A+ Ba?) (b ad)(ex)"*™ (A+ Bz?) [ (eo)™ (~Alodll-m)tbe(14 m)) - Blad(l4m)-
(c + dz?)? 2cde (c + dx?) 2cd
_ B(ad(1 +m) — be(3 +m))(ex)*™  (bc — ad)(ex)'*™ (A + Bz?) A
B 2cd?e(1 +m) 2cde (¢ + dz?)

B(ad(1 +m) — be(3 +m))(ez)™™  (be — ad)(ex)*™ (A + Bz?)

2cd?e(1 4+ m) 2cde (c + dz?)

Mathematica [A]
time = 0.28, size = 113, normalized size = 0.66

20 2 ¢ c

c2d?(1+m)

z(ex)™ (—bBc2 + ¢(2bBe — Abd — aBd) o F, (1 Ltm, 34m, —@) — (be — ad)(Bc — Ad) o F (2, Lim, 34m, —@))

Antiderivative was successfully verified.

[In] Integrate[((exx) m*(a + b*x~2)*(A + B*x~2))/(c + d*x~2)"2,x]

[Out] -((x*(exx) m*(-(b*xB*c™2) + c*(2%b*B*c - Axb*d - a*Bxd)*Hypergeometric2F1[1,
(1 +m)/2, (3 +m/2, -((d*x"2)/c)] - (b*c - axd)*(B*c - A*d)*Hypergeometr

ic2F1[2, (1 + m)/2, (8 + m)/2, -((d*x"2)/c)]))/(c™2%d"2*(1 + m)))

Maple [F]

time = 0.03, size = 0, normalized size = 0.00

/ (ex)™ (bz® 4+ a) (Bz® + A)

dz
(dz? + c)?

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(b*x~2+a)* (B*x~2+A)/(d*x~2+c)"2,x)
[Out] int((e*xx) “m*(b*x~2+a)*(Bxx~2+A)/(d*x~2+c)"2,x)
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Maxima [F]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a)*(B*x~2+A)/(d*x"2+c)~2,x, algorithm="maxima")
[Out] integrate((B*x~2 + A)*(b*x~2 + a)*(x*e) m/(d*x~2 + c)~2, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(bxx~2+a)*(Bxx~2+A)/(d*x"2+c)"2,x, algorithm="fricas")

[Out] integral ((B*b*x~4 + (Bxa + A*b)*x~2 + Axa)*(x*e) m/(d"2*x"4 + 2%c*d*x~2 + C
"2), x)

Sympy [C] Result contains complex when optimal does not.
time = 30.70, size = 2076, normalized size = 12.14

Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**xm* (bxx**2+a)* (Bxx**2+A) / (d*x**2+C)**2,x)

[Out] Axa*(-ckex*m*m¥*2*xx*x**m*xlerchphi (d*x**2xexp_polar(I*pi)/c, 1, m/2 + 1/2)*g
amma(m/2 + 1/2)/(8*cx*3*gamma(m/2 + 3/2) + 8*c**2*kd*x**2*gamma(m/2 + 3/2))
+ 2xckexxm¥m¥xkxkimkgamma(m/2 + 1/2)/(8*c*k*3*gamma(m/2 + 3/2) + 8kcx*k2kdxx*
*x2xgamma (m/2 + 3/2)) + cxexxmxx*x**m*lerchphi(d*x**2*exp_polar(I*pi)/c, 1,
m/2 + 1/2)*gamma(m/2 + 1/2)/(8*c**3*gamma(m/2 + 3/2) + 8kcx*2kd*x**2xgamma (
m/2 + 3/2)) + 2*ckexkmkxxxx*kmkgamma(m/2 + 1/2)/(8*c**3*gamma(m/2 + 3/2) + 8
kckk2kdxx*k*2xgamma (m/2 + 3/2)) - dxex*mxm**2xx**3kx**m*xlerchphi (d*x**2*exp_
polar(Ixpi)/c, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(8*cx*3*gamma(m/2 + 3/2) + 8%
ckx2*d*x*k*2*%gamma (m/2 + 3/2)) + d¥ex*m*x**3*x**m*lerchphi (d*x**2*exp_polar(
I*xpi)/c, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(8*c**3*gamma(m/2 + 3/2) + 8xc**2xd
*xxx*¢2%gamma (m/2 + 3/2))) + Axbk(-ckex*m¥m¥*2kx*k*3*xx**km*klerchphi (d*xx**2%exp_
polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(8*c**3*gamma(m/2 + 5/2) + 8%
ck*x2*d*x*k*2*%gamma (m/2 + 5/2)) - 4*ckex mkmkx**3*xx**kmklerchphi (d*x**2*exp_po
lar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(8*c**3*xgamma(m/2 + 5/2) + 8*cx*
*x2xd*x*kx2%gamma (m/2 + 5/2)) + 2*ckex* mimkxx*3*kxx*smkgamma(m/2 + 3/2)/(8*c**3
xgamma (m/2 + 5/2) + 8*c**2kxd*xx**2+xgamma(m/2 + 5/2)) - 3xcxex*kmkx**3xx**m*le
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rchphi (d*x**2xexp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(8*c**3*gam
ma(m/2 + 5/2) + 8kcx*2kd*xxx*2kxgamma(m/2 + 5/2)) + 6Gkckex*kmkxx*3Jkx**mkgamma (
m/2 + 3/2)/(8*c**3*gamma(m/2 + 5/2) + 8xcx*2xd*x**2xgamma(m/2 + 5/2)) - d*e
*kmkmk*k2kx*k5kx**kmklerchphi (d*x**2xexp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m
/2 + 3/2)/(8xc*x3xgamma (m/2 + 5/2) + 8xcx*2xdxx**2xgamma(m/2 + 5/2)) - 4*d*
ex* mkmxx**5kx*x* mklerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2
+ 3/2)/(8*c*x*3*gamma(m/2 + 5/2) + 8xcx*2xdxx**2xgamma(m/2 + 5/2)) - 3xdxe*
*m*x**5*x**m*lerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3
/2) / (8xc**3*gamma (m/2 + 5/2) + 8kcx*2xd*x**2+gamma(m/2 + 5/2))) + Bxax(-cxe
*kmkm*k*k2kx**k3kx*k*kmklerchphi (d*x**2xexp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m
/2 + 3/2)/(8*c**3*xgamma(m/2 + 5/2) + 8kcx*2kd*x*x*2xgamma(m/2 + 5/2)) - 4xcx
ex* mkmxx**3*kxx*smklerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2
+ 3/2)/(8*cx*3*gamma(m/2 + 5/2) + 8xcx*2xdxx**2xgamma(m/2 + 5/2)) + 2xcxe*
*mxm*x*k3*kxkkmkgamma (m/2 + 3/2) /(8*kc*k*x3xgamma(m/2 + 5/2) + 8*ck*2kd*x**2%ga
mma (m/2 + 5/2)) - 3*ckxex* mkx**3*x*k*m*klerchphi (d*x**2*exp_polar(I*pi)/c, 1,
m/2 + 3/2)*gamma(m/2 + 3/2)/(8*c**3*gamma(m/2 + 5/2) + 8kcx*2kd*x**2*xgamma (
m/2 + 5/2)) + 6*ckex* mkxx*3*kxk*smkgamma(m/2 + 3/2)/(8*c**3*gamma(m/2 + 5/2)
+ 8xc**2xd*x*x2+xgamma(m/2 + 5/2)) - d¥e*xm¥m**2xx**x5xx**m*xlerchphi (d*x**2%e
xp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(8*c**3*gamma(m/2 + 5/2) +
8xcxk2xdxx**2xgamma (m/2 + 5/2)) - 4xd*ex*m*m*x**5*x**m*lerchphi (d*x**2*exp
_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(8*c**3*xgamma(m/2 + 5/2) + 8
kxcxkk2xdxx**2xgamma (m/2 + 5/2)) - 3xd*e*xm*x*x5xx**m*lerchphi (d*x**2*exp_pol
ar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(8*cx*3*xgamma(m/2 + 5/2) + 8*c*x
2xd*x**x2xgamma (m/2 + 5/2))) + B¥b*(—ckxex*mkm**2*x**5*xx*k*xm*xlerchphi (d*x**2xe
xp_polar(I*pi)/c, 1, m/2 + 5/2)*gamma(m/2 + 5/2)/(8*c**3*gamma(m/2 + 7/2) +
8xcxk2xdxx**2xgamma (m/2 + 7/2)) - 8xckxex m¥m*x**5*x**m*lerchphi (d*x**2*exp
_polar(Ixpi)/c, 1, m/2 + 5/2)*gamma(m/2 + 5/2)/(8*c**3xgamma(m/2 + 7/2) + 8
kxCxk2xdxx*x*x2xgamma (m/2 + 7/2)) + 2xckesxm¥m*x**5*x**m*gamma(m/2 + 5/2)/(8*c
*x*3*xgamma (m/2 + 7/2) + 8kckx*2xd*x**2kxgamma(m/2 + 7/2)) — 15xckex*kmkx*kxExx**
m*lerchphi (d*x**2%exp_polar (I*pi)/c, 1, m/2 + 5/2)*gamma(m/2 + 5/2)/(8*c**3
xgamma (m/2 + 7/2) + 8xcx*2xdxx*x2xgamma(m/2 + 7/2)) + 10xckexxmxx**x5xx**mkg
amma(m/2 + 5/2)/(8*cx*3*gamma(m/2 + 7/2) + 8*c**2xd*x**2*gamma(m/2 + 7/2))
- dxex*kmxm**k2xx**7*x*x*m*lerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 5/2)*ga
mma (m/2 + 5/2)/(8*cx*3*gamma(m/2 + 7/2) + 8xc**2xd*x*x2*gamma(m/2 + 7/2)) -
8*xd*ex*m*xm*x**7*x*k*m*lerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 5/2)*gamm
a(m/2 + 5/2)/(8*c**3xgamma(m/2 + 7/2) + 8*cx*2xd*x**2xgamma(m/2 + 7/2)) - 1
Bxdxex*kmxx**7T*xx*x*m*lerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 5/2)*gamma(m
/2 + 5/2)/(8*c*x3*gamma(m/2 + 7/2) + 8kcx*2kdxx*x*2xgamma(m/2 + 7/2)))

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

could not integrate

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

[Out] integrate((B*xx~2 + A)*(b*x"2 + a)*(x*e) m/(d*x"2 + c)~2, x)

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

/(Bx2+A) (ex)™ (bz® +a) i
(dz? + ¢)?

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + Bxx"2)*(e*x) m*(a + b*x"2))/(c + d*x~2)"2,x)
[Out] int(((A + B*x"2)*(e*x) m*x(a + b*x"2))/(c + d*x~2)"2, x)
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(ex)™(A+Bz?)
(c+dz?) 2 d

3.33 |

Optimal. Leaf size=103

(B — Ad)(eayn _ (Ad(L = m) + Be(l + m))(eo)+" o (1, Hye; 25m; 2
2cde (¢ + dz?) 2c2de(1 +m)

[Out] -1/2%(-A*d+Bxc)*(e*x)~(1+m)/c/d/e/(d*x"2+c)+1/2% (A*d* (1-m)+B*c* (1+m) ) * (e*x)
~(1+m) *hypergeom([1, 1/2+1/2*m], [3/2+1/2*m] ,-d*x~2/c)/c"2/d/e/(1+m)

Rubi [A]
time = 0.03, antiderivative size = 103, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.091,

steps used = 2, number of rules used = 2, integrand size = 22
Rules used = {468, 371}

(e)™ (Ad(1 —m) + Be(m + 1)) oy (1, BEL 88— 8 ) (i g 44

2c2de(m + 1) 2cde (¢ + dz?)

Antiderivative was successfully verified.
[In] Int[((e*x)"m*(A + B*x"2))/(c + d*x~2)"2,x]

[Out] -1/2*%((Bkc - Axd)*(e*x)~(1 + m))/(cxd*ex(c + d*x"2)) + ((A*d*x(1 - m) + Bx*cx
(1 + m))*(exx)~(1 + m)*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((d*x~2)
/c)1)/(2xc™2*d*e*x (1 + m))

Rule 371

Int[((c_.)*(x_))"(m_.)*x((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a~p
*((c*x)"(m + 1)/(c*(m + 1)))*Hypergeometric2Fi[-p, (m + 1)/n, (m + 1)/n + 1
, (-D)*(x"n/a)], x] /; FreeQ{a, b, ¢, m, n, p}, x] & !IGtQlp, 0] && (ILt
Qlp, 0] Il GtQ[a, 01)

Rule 468

Int[((e_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(@_))"(p_.)*((c_) + (d_.)*(x_)"(n
_)), x_Symbol] :> Simp[(-(b*c - a*d))*(exx)"(m + 1)*((a + b*x™n)~(p + 1)/(a
xbxe*xn*(p + 1))), x] - Dist[(a*d*x(m + 1) - bxcx(m + n*(p + 1) + 1))/ (a*b*nx*
(p + 1)), Int[(e*x)"m*(a + bxx™n)~(p + 1), x], x] /; FreeQ[{a, b, c, d, e,

m, n}, x] && NeQ[b*c - a*xd, 0] && LtQ[p, -1] && (( !IntegerQ[p + 1/2] && Ne
Qlp, -5/41) || !RationalQ[m] || (IGtQ[n, 0] && ILtQ[p + 1/2, 0] && LeQ[-1,
m, (-n)x(p + 1)]1))

Rubi steps
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/ (ex)™ (A + Bz?) e (Bc — Ad)(ex)'t™ (—Ad(—=1+m)+ Bc(1+m)) [ C(iwd)z2 -
(c+ dx2 N 2cde (¢ + dx?) 2d
(Be— Ad)(ex)t+m  (Ad(1—m) + Be(1+m))(ez) ™ Fy (1, Lgm, stm, gt
2cde (¢ + dx?) 2c2de(1 + m)

Mathematica [A]
time = 0.09, size = 81, normalized size = 0.79

a(ex)™ (BeoFy (1,557 345m; — &%) 4 (—Be + Ad),F (2, 4m; 34m; -2 ) )

C

2d(1 +m)

Antiderivative was successfully verified.

[In] Integrate[((exx) m*x(A + B*x"2))/(c + d*x~2)"2,x]

[Out] (x*(e*x) m*(Bxc*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((d*x~2)/c)] +
(-(B*c) + Axd)=*Hypergeometric2F1[2, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)]1))/(
c”2xd*(1 + m))

Maple [F]

time = 0.03, size = 0, normalized size = 0.00

/ (ex)™ (Bz? + A) i
(dz? +c)?

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(Bxx~2+A)/(d*x~2+c)"2,x)
[Out] int((e*x) “m*(B*x~2+A)/(d*x"2+c)"2,x)
Maxima [F]

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)/(d*x~2+c)~2,x, algorithm="maxima")
[Out] integrate((B*x~2 + A)*(x*e) m/(d*x~2 + c)~2, x)
Fricas [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((e*x) “m*(B*x~2+A)/(d*x~2+c)~2,x, algorithm="fricas")
[Out] integral((B*x~2 + A)*(x*e) m/(d"2*x"4 + 2%c*d*x"2 + c~2), x)

Sympy [C] Result contains complex when optimal does not.
time = 15.40, size = 954, normalized size = 9.26

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m* (Bkxx**2+A)/(d*x**2+c)**2,x)

[Out] A*(-ckxex*m*m**2*x*x**m*xlerchphi (d*x**2xexp_polar(I*pi)/c, 1, m/2 + 1/2)*gam
ma(m/2 + 1/2)/(8*c**3xgamma(m/2 + 3/2) + 8*ck*2*kd*kx**2*kgamma(m/2 + 3/2)) +
2k cxexxmxmxx*x*k*xm¥gamma (m/2 + 1/2)/(8*c**3xgamma(m/2 + 3/2) + 8kck*2kd*kxx*2
xgamma (m/2 + 3/2)) + ckxexxmxx*x**mxlerchphi(d*x**2*exp_polar(I*pi)/c, 1, m/
2 + 1/2)*gamma(m/2 + 1/2)/(8*c**3*gamma(m/2 + 3/2) + 8*c**2*xd*x**2*gamma (m/
2 + 3/2)) + 2kckesxmxx*xx*m¥gamma(m/2 + 1/2)/(8*c**3*gamma(m/2 + 3/2) + 8*c
*xk2kd*kxk*2xgamma (m/2 + 3/2)) - dkex*m¥m¥*k2kx*k*3*x**m*klerchphi (d*x**2%exp_po
lar(I*pi)/c, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(8*c**3*xgamma(m/2 + 3/2) + 8*cx*
*x2xd*x*k*x2*xgamma (m/2 + 3/2)) + d¥e*sxm*x*x3*x**m*lerchphi (d*x**2*exp_polar (I*
pi)/c, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(8*c**3*gamma(m/2 + 3/2) + 8xcx*2kd*x
*x*2kgamma (m/2 + 3/2))) + B¥(-ckex* mkmk*2*kx**3*kx**m*klerchphi (d*x**2xexp_pola
r(Ixpi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(8*c**3*gamma(m/2 + 5/2) + 8kc**2
xdxx**x2xgamma (m/2 + 5/2)) - 4xckxexxm¥m*x**3*x**m*lerchphi (d*x**2*exp_polar(
I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(8*cx*3*gamma(m/2 + 5/2) + 8xc**2xd
xxx*k2%gamma (m/2 + 5/2)) + 2¥crxexrmrmrx*k*3xx*x*kmkgamma(m/2 + 3/2)/(8*c**x3xgam
ma(m/2 + 5/2) + 8xcx*2kd*x**2xgamma(m/2 + 5/2)) - 3kckexxmxx**3kx**m*lerchp
hi (d*x**2xexp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(8*c**3*gamma (m
/2 + 5/2) + 8xcx*k2xdxx*x*2xgamma(m/2 + 5/2)) + 6xcxex*mxx**3xx**m*xgamma (m/2
+ 3/2)/(8*cx*3*gamma(m/2 + 5/2) + 8xc**2xd*x**2xgamma(m/2 + 5/2)) - dxe**xmx
m**2*x**x5xx**m*lerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 +
3/2)/(8*c**3*gamma(m/2 + 5/2) + 8xckx2kd*x*x2xgamma(m/2 + 5/2)) - 4*dxe**m
*m*x**x5xx**m*xlerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3
/2)/ (8kcx*3*gamma (m/2 + 5/2) + 8xc**2xd*x**2xgamma(m/2 + 5/2)) - 3*d*e*xm*x
*x*5xxx*km*klerchphi (d*x**2xexp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/
(8xc**3xgamma (m/2 + 5/2) + 8*c*x2*d*x**2*gamma(m/2 + 5/2)))

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((e*x) “m*(B*x~2+A)/(d*x"2+c)~2,x, algorithm="giac")

[Out] integrate((B*x~2 + A)*(xxe) m/(d*x~2 + c)~2, x)

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

/ (Bx?+ A) (ex)™ i
(dz? + ¢)?

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x"2)*(e*x)™m)/(c + d*x~2)"2,x)
[Out] int(((A + B*x"2)*(e*x)™m)/(c + d*x~2)"2, x)
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(ex)™(A+Bz?)
a+bx2) (c+dx2)

Optimal. Leaf size=205

3.34 | ( ydx

(Be— Ad)(ez)m  b(Ab— aB)(ex) ™ oFy (1, 145 35m, 2} (bo(Be(1 — m) — Ad(3 — m)) + ad
2¢c(bc — ad)e (¢ + dz?) a(bc — ad)?e(1+ m) *

[Out] 1/2*%(-Axd+Bxc)*(exx)~(1+m)/c/(-axd+bxc)/e/ (d*x~2+c)+b*x (Axb-B*a)* (e*x)~ (1+m)
xhypergeom([1, 1/2+1/2*m], [3/2+1/2*m],-b*x"2/a)/a/(-a*d+b*c)~2/e/(1+m)+1/2%

(bxc* (Bxc* (1-m) —Axd* (3-m) ) +a*d* (A*d* (1-m) +B*c* (1+m) ) ) * (exx) ~ (1+m) *hypergeom

([1, 1/2+1/2*m], [3/2+1/2*m] ,-d*x"2/c)/c”2/(-a*d+b*xc)~2/e/(1+m)

Rubi [A]

time = 0.26, antiderivative size = 205, normalized size of antiderivative = 1.00, number of

number of rules _ 0.097,
integrand size

steps used = 5, number of rules used = 3, integrand size = 31,
Rules used = {593, 598, 371}

(ex)™+1,Fy (1, mil, mi3, —%) (ad(Ad(1 — m) + Be(m + 1)) + be(Be(l —m) — Ad(3 —m)))  b(ex)™ 1 (Ab — aB) . Fy (1, mil, mi3, —%) (ex)™(Be — Ad)
2c%e(m + 1)(bc — ad)? + ae(m + 1) (bec — ad)? + 2ce (¢ + dz?) (bc — ad)

Antiderivative was successfully verified.
[In] Int[((e*xx) m*(A + Bxx~2))/((a + b*x"2)*(c + d*x"2)"2),x]

[Out] ((B*c - Axd)*x(exx)~(1 + m))/(2*cx(bxc - axd)*e*x(c + d*x~2)) + (b*x(A*b - a*B
)*(exx)~(1 + m)*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((b*x~2)/a)])/(
ax(bxc - axd) 2xex(1 + m)) + ((bkxckx(Bkcx(1 - m) - A*d*(3 - m)) + a*xdx(A*xdx(

1 - m) + Bxcx(1 + m)))*(e*x)~(1 + m)*Hypergeometric2F1[1, (1 + m)/2, (3 + m

)/2, =((d*x~2)/c)])/(2xc”2x(bxc - ax*xd) "2*ex(1 + m))

Rule 371

Int[((c_)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a”p
*((cxx)"(m + 1)/(cx(m + 1)))*Hypergeometric2Fi[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & !'IGtQ[p, 0] && (ILt
Qlp, 0] |l GtQla, 01)

Rule 593

Int [((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_)*((c_) + (d_.)*(x_)"(n_
))"(q)*((e ) + (£_.)*(x_)"(n_)), x_Symbol] :> Simp[(-(b*e - a*f))x*(g*x) (m
+ 1x(a + b*x™n)"(p + 1)*((c + d*x"n)~(q + 1)/(a*g*n*(bkc - axd)*(p + 1)))
, x] + Dist[1/(a*n*(b*c - axd)*(p + 1)), Int[(g*x) m*(a + b*xx"n)"(p + 1)*(c
+ d*x"n) “q*Simp[c*(b*xe - a*f)*(m + 1) + exn*x(b*c - a*d)*(p + 1) + dx(bxe -
axf)*(m + nx(p + q + 2) + 1)*x"n, x], x], x] /; FreeQ[{a, b, c, d, e, f, g
, m, q}, x] & IGtQ[n, 0] && LtQ[p, -1]
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Rule 598

Int[(((g_.)*(x_))"(m_.)*((a)) + (b_)*x(x_)" (@ ))~(p)*((e ) + (£_)*(x_)"(n
M)/ ((c) + (@_.)*(x_)"(n_)), x_Symbol] :> Int[ExpandIntegrand[(g*x) “m*(a
+ bxx"n) “p*x((e + f*x"n)/(c + d*x"n)), x], x] /; FreeQ[{a, b, c, 4, e, £, g,
m, p}, x] && IGtQ[n, O]

Rubi steps
ex)™ (2Abc—aAd(1—m)—aBc(1+m)+b(Bc—Ad) (1—m)z?
(cx)" (A+Bs?)  _ (Be— Ad)(ea)r [ ARy B
(a+bz?) (c+dz?)®  2c(bc — ad)e (c + dz?) 2¢(bc — ad)
(Be— Ad)(ez)™+m I (2((71()Ab—;)?)c(bex);" + (ad(Ad(l—m)+Bc(1~|—(7I;1))—;J)C((Ad(§3—)m)—B
— c—ad)(a+bx? c—ad)(c+dz?
- 2c(bc — ad)e (¢ + dz?) 2¢c(bc — ad)
_ (Bc— Ad)(ex)'t™  (b(4b—aB)) (e da N (ad(Ad(1 —m) + Be(1 +
2¢c(bc — ad)e (¢ + dz?) (bc — ad)?

__(Be—Ad)(ex) | b(Ab — aB)(ex)1+’”2F1(1, Hm, —"—) . (be(B:
~ 2¢(bc — ad)e (c + dz?) a(bc — ad)?e(1 +m)

Mathematica [A]
time = 0.37, size = 147, normalized size = 0.72

z(ex)™ (b(Ab —aB)ct By (1, Lm, 34m, —%) +a(—Ab+ aB)cd  Fy (1, Lm, 34m, —d—f) + a(bc — ad)(Bc — Ad) o Fy (2, Lm, 34m, —d"’”TQ))
ac?(be — ad)?(1 +m)

Antiderivative was successfully verified.

[In] Integrate[((exx) m*x(A + B*xx"2))/((a + b*x"2)*(c + d*x~2)"2),x]

[Out] (x*(e*xx) m*(b*(A*b - axB)*c~2*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2, —(
(b*xx~2)/a)] + ax(-(A*b) + a*B)*cxdxHypergeometric2F1[1, (1 + m)/2, (3 + m)/

2, -((d*x"2)/c)] + ax(b*c - a*d)*(B*c - Axd)x*Hypergeometric2F1[2, (1 + m)/2

» (3 +m)/2, -((d*x72)/c)]))/(axc™2+(b*c - a*d)"2*(1 + m))

Maple [F]

time = 0.06, size = 0, normalized size = 0.00

/ (ex)™ (Bz? + A)
(b2? +a) (d2? + ¢)’

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*xx) “m*(B*x~2+A)/(b*x~2+a)/(d*x"2+c)"2,x)
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[Out] int((e*x) "m*(Bxx~2+A)/(b*x~2+a)/(d*x"2+c)~2,x)
Maxima [F]

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)/(b*x~2+a)/(d*x~2+c)~2,x, algorithm="maxima")
[Out] integrate((Bxx~2 + A)*(xxe) "m/((b*x"2 + a)*(d*x"2 + c)~2), x)
Fricas [F]

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)/(b*x~2+a)/(d*x"2+c)~2,x, algorithm="fricas")
[Out] integral((B*x~2 + A)*(x*e) m/(b*d~2*x"6 + (2xb*c*d + axd~2)*x~4 + a*c™2 + (
b*xc™2 + 2%axc*d)*x"2), x)

Sympy [F]
time = 0.00, size = 0, normalized size = 0.00
/ (ex)™ (A + Bz?)
(a + bx?) (c + da?)?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)*xmx* (Bxx**2+A)/(b*x**2+a) /(d*x**2+C)**2,x)
[Out] Integral((e*x)**mx(A + B*x*x2)/((a + b*x**2)x(c + d*x**x2)**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((e*x) “m*(B*xx~2+A)/(b*x~2+a)/(d*x~2+c)~2,x, algorithm="giac")
[Out] integrate((B*x~2 + A)*(x*e) m/((b*x”2 + a)*(d*x"2 + c)~2), x)

Mupad [F]

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

/ (Bz?+ A) (ex)™
(bz? +a) (dz? +¢)®
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x"2)*(e*x)"m)/((a + b*x"2)*(c + d*x~2)"2),x)
[Out] int(((A + B*x"2)*(e*x)™m)/((a + b*xx"2)*(c + d*x~2)"2), x)
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(ex)™(A+Bz?)
3.35 f (a+bz?) 2 (c+dz?) 2 d
Optimal. Leaf size=304
d(Abc — 2aBc + aAd) (ex)*+™ (Ab — aB)(ex)+™ b(Ab(bc(1 — m) — ad(5 — m)) + aB(ad|
2ac(bc — ad)?e (¢ + dz?) 2a(bc — ad)e (a + bx?) (c + dz?) * 2a2(

[Out] 1/2*d*(A*axd+A*xb*c-2*Bxaxc)*(exx)” (1+m)/a/c/(-axd+b*c)~2/e/(d*x"2+c)+1/2*x (A
*b-Bx*a) * (exx) ~ (1+m) /a/ (-a*d+bxc) /e/ (b*x~2+a) / (d*x~2+c) +1/2%b* (A*xb* (b*c* (1-m
)—a*d* (5-m) ) +a*Bx* (a*xd* (3-m) +b*c* (1+m) ) ) * (e*x) ~ (1+m) *hypergeom([1, 1/2+1/2*m

1, [3/2+1/2*m] ,-b*x~2/a) /a~2/(~a*d+b*c) ~3/e/(1+m)-1/2*d* (bxc* (Bxc* (3-m) —A*d*

(56-m) ) +a*xd* (A*d* (1-m) +B*c* (1+m) ) ) * (e*x) ~ (1+m) *hypergeom([1, 1/2+1/2*m], [3/2
+1/2#m] ,-d*x~2/c)/c~2/ (-a*d+b*c) ~3/e/(1+m)

Rubi [A]

time = 0.54, antiderivative size = 304, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.097,

steps used = 6, number of rules used = 3, integrand size = 31,
Rules used = {593, 598, 371}

(ez)™(Ab — aB)
2ae (a + br?) (¢ + dz?) (be — ad)

bea)™ o (1, 2 5, 2 ) (Ab(be(1 — m) — ad(5 — m)) + aB(ad(3 — m) +be(m+1)))  d(ea)™* oFy (1, 7, 2~ £2) (ad(Ad(1 — m) + Be(m + 1)) + be(Be(d = m) — Ad5 = m))) ey (aAd — 2aBe + Abe)
2a%e(m + 1)(be — ad)? 2e(m + 1)(bc — ad)® +  uce (e + d) (bo - ad)?

+

Antiderivative was successfully verified.
[In] Int[((e*x) m*(A + Bxx"2))/((a + b*x"2)"2%(c + d*x~2)"2),x]

[Out] (d*x(A*b*c - 2*xa*Bkc + axAxd)*(e*x)~ (1 + m))/(2xaxck(b*c - axd) 2*e*(c + d*x
~2)) + ((A*b - a*B)*(e*x)~(1 + m))/(2*xax(b*c - axd)*e*x(a + b*x"2)*(c + d*x~

2)) + (bx(A*b*(bxcx(1 - m) - axd*(5 - m)) + a*B*x(axd*(3 - m) + bxcx(1 + m))
)*(e*xx)~ (1 + m)*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((b*x~2)/a)])/(
2xa”~ 2% (bkc - a*d) " 3*ex(1 + m)) - (d*(bxc*(Bxc*(3 - m) - Axd*(5 - m)) + axdx*
(Axd*(1 - m) + B*c*(1 + m)))*(e*xx)~(1 + m)*Hypergeometric2F1[1, (1 + m)/2,

(3 + m)/2, -((d*x~2)/c)])/(2%c™2*%(bxc - axd) ~3*e*(1 + m))

Rule 371

Int[((c_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a”p
*((c*x)"(m + 1)/(c*(m + 1)))*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)x(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] && 'IGtQ[p, 0] && (ILt
Qlp, 0] |l GtQl[a, 0])

Rule 593

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*x(x_)"(n_))~(p_)*((c_) + (d_.)*(x_)"(n_
)" (q)*((e ) + (£_.)*(x_)"(n_)), x_Symbol] :> Simp[(-(b*e - a*f))x*(g*x) (m
+ Dx(a + b*xx™n)"(p + 1)*((c + d*x"n)~(q + 1)/(a*g*n*(bkc - axd)*(p + 1)))
, x] + Dist[1/(a*n*(b*c - axd)*(p + 1)), Int[(g*x) m*(a + b*xx"n)"(p + 1)*(c
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+ d*x"n) “q*Simp [c*(bxe - a*f)*(m + 1) + e*n*k(b*c - axd)*(p + 1) + dx(b*e -
axf)*(m + n*x(p + q + 2) + 1)*x"n, x], x], x] /; FreeQ[{a, b, c, d, e, £, g
, m, q}, x] && IGtQ[n, 0] && LtQ[p, -1]

Rule 598

Int [(((g_.)*(x_))"(m_.)*x((a_) + (b_)*x(x_)"(@m )" (p_)*((e ) + (f_.)*(x_)"(n
M)/ ((c) + (@_.)*(x_)"(n_)), x_Symbol] :> Int[ExpandIntegrand[(g+*x) “m*(a
+ b*x"n) “p*((e + f*x"n)/(c + d*x"n)), x], x] /; FreeQ[{a, b, c, d, e, £, g,
m, p}, x] && IGtQ[n, O]

Rubi steps

(ex)™ (2a Ad— Abc(1—m)—aBc(1+m)—(Ab—aB)d(3—n

()" (A+Ba®) . _ (Ab— aB)(ex)"+ R (o) (oo

a + bz2)? (c + dz?)? 2a(bc — ad)e (a + bx?) (¢ + dz? 2a(bc — ad

( )" ( )

_ d(Abc — 2aBc + aAd)(ex)'t™ (Ab — aB)(ex)t™ B / {ea X

2ac(bc — ad)?e (¢ + dz?) 2a(bc — ad)e (a + bz?) (c + dz?)
2bc(— A
_ d(Abc — 2aBc + aAd)(ex)'t™ (Ab — aB)(ex)*t™ B J <—

2ac(bc — ad)?e (c + dz?) 2a(bc — ad)e (a + bz?) (c + dz?)
_ d(Abc — 2aBc + aAd)(ex)'t™ (Ab — aB)(ex)*™ (b(Ab(bcl

2ac(be — ad)?e (c + dz?) 2a(bc — ad)e (a + bx?) (c + dz?)
_ d(Abe — 2aBc + aAd)(ex) ™ (Ab — aB)(ex)*tm b(Ab(be(

2ac(bc — ad)?e (¢ + dz?) 2a(bc — ad)e (a + bz?) (¢ + dx?)

Mathematica [A]
time = 1.17, size = 207, normalized size = 0.68

alex)™ (—abcA(bBe — 24bd + aBd) o (1, 52 55— ) + a%cd(bBe — 24bd + aBd) o (1, 142 3425 42 — (be — ad) ((Ab — aB) oy (2, 142 3425 —22) + a2d(~ Be + Ad) o F (2, 52 35 -2 ))
a2c2(—bc + ad)*(1 +m)

Antiderivative was successfully verified.

[In] Integrate[((exx) m*x(A + Bxx"2))/((a + b*x72)"2*(c + d*x~2)72),x]

[Out] (x*(exx) m*(-(axbxc~2*(b*B*c - 2xAxb*d + a*Bxd)*Hypergeometric2F1[1, (1 + m
)/2, (3 + m)/2, -((b*x72)/a)]) + a~2*c*d*(b*Bxc - 2xAxbxd + a*B*d)*Hypergeo
metric2F1[1, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)] - (b*c - a*xd)*(bx(Axb - a*

B) *c~2xHypergeometric2F1[2, (1 + m)/2, (3 + m)/2, -((b*x~2)/a)] + a~2*dx*(-(

Bxc) + Axd)*Hypergeometric2F1[2, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)]1)))/(a~
2%c™2x (- (bxc) + a*xd)~3*(1 + m))
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Maple [F]
time = 0.02, size = 0, normalized size = 0.00

/ (ex)™ (Bx? + A) i
(

ba?+a)’ (dz? + ¢’
Verification of antiderivative is not currently implemented for this CAS.
[In] int((e*x) “m*(B*x~2+A)/(b*x~2+a) "2/ (d*x"2+c)~2,x)
[Out] int((e*xx) “m*(B*x~2+A)/(b*x~2+a) "2/ (d*x"2+c)~2,x)

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)/(b*x~2+a)~2/(d*x"2+c)”2,x, algorithm="maxima")

[Out] integrate((B*x~2 + A)*(x*e) m/((b*x"2 + a) 2x(d*x"2 + ¢)~2), x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)/(b*x~2+a)~2/(d*x"2+c)~2,x, algorithm="fricas")

[Out] integral((Bxx~2 + A)*(x*e) m/(b~2*d"2%x"8 + 2*(b~2*c*d + a*b*d~2)*x"6 + (b~
2%c”2 + 4*axbxcxd + a"2*d"2)*x"4 + a”"2*%c”2 + 2% (axb*c”2 + a”2*c*d)*x72), 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)**xmx (Bxx**2+A)/ (b*x**2+a)**2/ (d*x**2+c) **2,X)

[Out] Timed out

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((e*x) “m*(B*x~2+A)/(b*x~2+a) 2/ (d*x"2+c)~2,x, algorithm="giac")
[Out] integrate((Bxx~2 + A)*(xxe) m/((b*x"2 + a)~2x(d*x"2 + ¢c)~2), x)

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

/ (Bz?+ A) (ex)™
(ba? +a)® (dz? + ¢)®

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x"2)*(e*x)"m)/((a + b*x~2)"2x(c + d*x"2)"2),x)
[Out] int(((A + Bxx"2)*(e*x)"m)/((a + b*x~2)"2*%(c + d*x~2)"2), x)
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(ex)™(A+Bz?)
3.36 f (a+bz?) 5 (c+dz?) 2 d
Optimal. Leaf size=491
_d(A(4a’d® — b°c*(3 — m) + abed(11 — m)) — aBc(ad(11 — m) + be(1 +m))) (ew)1+m+ (Ab—aB
8a2c(bc — ad)3e (c + dz?) 4a(bc — ad)e (a +

[Out] -1/8%d*(A*(4*a~2xd~2-b~2%c~2*(3-m)+ax*b*c*d* (11-m) ) -a*B*c* (a*xd* (11-m)+b*c*x (1
+m) ) ) * (exx) ~(1+m) /a~2/c/ (—a*d+b*xc) “3/e/ (d*x~2+c) +1/4* (A*b-B*a) * (e*xx) ~(1+m) /
a/ (-axd+b*c) /e/ (bxx~2+a) "2/ (d*x~2+c)+1/8* (Axb* (b*c* (3—-m) —a*d* (9-m) ) +a*B* (ax*
d* (5-m) +bxc* (1+4m) ) ) *(e*xx) ~ (1+m) /a~2/ (—a*d+b*xc) "2/e/ (b*xx~2+a) / (d*x~2+c) +1/8%
b* (a*B* (b~2*c” 2% (-m~2+1) -2*a*b*cxd* (-m~2+4*m+5) —a~2*d "~ 2* (m~2-8*m+15) ) +Axb* (
a~2xd~2x (m~2-12*m+35) -2*%a*b*cxd* (m~2-8*m+7) +b~2*c~ 2% (m~2-4*m+3) ) ) * (exx) ~ (1+
m) *hypergeom( [1, 1/2+1/2*m], [3/2+1/2*m] ,-b*x~2/a)/a~3/(-a*d+b*xc)~4/e/(1+m)+
1/2%d"2* (bxc* (Bxc* (5-m) —A*d* (7-m) ) +a*xd* (A*d* (1-m) +B*c* (1+m) ) ) * (e*x) ~ (1+m) *h
ypergeom([1, 1/2+1/2+*m], [3/2+1/2%m] ,-d*x~2/c)/c~2/(-a*d+b*c)~4/e/(1+m)
Rubi [A]

time = 0.98, antiderivative size = 491, normalized size of antiderivative = 1.00, number of

number of rules __
integrand size 0.097,

steps used = 7, number of rules used = 3, integrand size = 31,
Rules used = {593, 598, 371}

Antiderivative was successfully verified.
[In] Int[((exx)"m*(A + B*x"2))/((a + b*x~2)"3x(c + d*x~2)"2),x]

[Out] -1/8*%(d*(A*x(4*xa~2*%d"2 - b~2*c"2%(3 - m) + a*b*cxd*x(11 - m)) - a*Bkxc*(axd*(1
1 - m) + bxcx(1 + m)))*(e*xx)"(1 + m))/(a"2xcx(b*xc - a*d) "3*ex(c + d*x"2)) +
((A*b - a*B)*(e*x)~(1 + m))/(4*a*x(b*c - axd)*ex(a + b*x"2)"2+(c + d*x~2))
+ ((A*xbx(b*c*(3 - m) — a*d*(9 - m)) + a*Bx(axd*x(5 - m) + bkc*x(1 + m)))*(e*x
)1 + m))/(8*a"2%(bxc — a*xd) "2%ex(a + b*x"2)*(c + d*x"2)) + (b*(a*Bx(b~2*c
“2x(1 - m™2) - 2*xaxb*c*kd*(5 + 4*%m - m~2) - a"2*%d"2*x(15 - 8*m + m~2)) + Axbx
(a™2%d"2%(35 - 12*m + m~2) - 2*axbxc*xd*(7 - 8*m + m~2) + b~ 2xc"2*x(3 - 4*m +
m~2)))*(exx)~ (1 + m)*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((b*x~2)/
a)])/(8*a”3*(bxc — a*d) 4*xex(1 + m)) + (d"2*(b*c*x(Bxcx(5 - m) - Axd*(7 - m)
) + axdx(A*d*(1 - m) + Bxcx(1 + m)))*(exx)~ (1 + m)+*Hypergeometric2F1[1, (1

+m)/2, (3 +m)/2, -((d*x"2)/c)])/(2*xc™2x(b*xc - a*d) "4*e*x(1 + m))

Rule 371

Int[((c_.)*(x_)) " (m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a~p
*((c*x)"(m + 1)/(cx(m + 1)))*Hypergeometric2Fi[-p, (m + 1)/n, (m + 1)/n + 1
» (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & !IGtQ[p, 0] && (ILt
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Qlp, 0] Il GtQla, 0])

Rule 593

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*x(x_)"(n_))~(p_)*((c_) + (d_.)*(x_)"(n_
D))" (q)*((e)) + (£_)*(x_)"(n_)), x_Symbol] :> Simp[(-(b*e - axf))*(gxx) " (m
+ Dx(a + b*xx™n)"(p + 1)*((c + d*x"n)~(q + 1)/(a*g*n*(bxc - axd)*(p + 1)))
, x] + Dist[1/(a*n*(b*c - axd)*(p + 1)), Int[(g*x) m*(a + b*xx"n)"(p + 1)*(c
+ d*x"n) “q*Simp [c*(bxe - a*f)*(m + 1) + e*n*(b*c - axd)*(p + 1) + dx(b*e -
axf)*(m + n¥(p + q + 2) + 1)*x"n, x], x], x] /; FreeQ[{a, b, c, d, e, f, g
, m, g}, x] & IGtQ[n, 0] && LtQ[p, -1]

Rule 598

Int [(((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(m_))"(p_)*((e_) + (f_)*x(x_)"(n
M)/ ((c) + (@_.)*(x_)"(n_)), x_Symbol] :> Int[ExpandIntegrand[(g*x) “m*(a
+ b*x"n) "p*((e + f*x™n)/(c + d*x"n)), x], x] /; FreeQ[{a, b, c, d, e, £, g,
m, p}r, x] && IGtQ[n, O]

Rubi steps
ex)™ (4aAd—Abc(3—m)—aBc(1+m)—(Ab—aB)d(5—
(ex)™ (A + Bz?) de — (Ab — aB)(ex)'*™ _ J ol (a+b22)? (c+da?)?
(a + b22)? (c + dz?)? 4a(bc — ad)e (a + bx2)* (c + dz?) 4a(bc — ad)
_ (Ab — aB)(ex)™™ N (Ab(be(3 —m) — ad(9 — m)) + aB(ad(5 -
4a(bc — ad)e (a + bx2)* (c + dz?) 8a2(bc — ad)?e (a + bz?)

d(A(4a*d? — b*c*(3 — m) + abcd(11 — m)) — aBc(ad(11 — m) + be(1 + m))
a 8a?c(bc — ad)3e (¢ + dz?)

d(A(4a*d? — b*c*(3 — m) + abcd(11 — m)) — aBc(ad(11 — m) + be(1 + m))
a 8a2c(bc — ad)3e (c + dx?)

d(A(4a*d? — b*c*(3 — m) + abed(11 — m)) — aBc(ad(11 — m) + be(1l + m))
a 8a2c(bc — ad)3e (¢ + dx?)

d(A(4a*d? — b%c%(3 — m) + abed(11 — m)) — aBc(ad(11 — m) + be(1 + m))
B 8a2c(bc — ad)3e (c + dx?)

Mathematica [A]
time = 1.62, size = 268, normalized size = 0.55

afea)” (~a?bed(2Be — 3Ab + aBd)oFy (1, 157 358 12 ) 4 aod? (2bBe — 3Abd-+ aBd) o (1,152 55 —42) o (be — ad) (abe(bBe - 24bd + aBa) 2P (2, 55 5, — 12 ) 1 (Be — Ad)oF (2, 25 525 —12) 4 b(Ab — aB)E(be — ad)oF (3, 15 3 -2 ) )
@ (be— ad) (1 + m)
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Antiderivative was successfully verified.

[In] Integrate[((exx) m*x(A + B*xx"2))/((a + b*x72)"3%(c + d*x~2)72),x]

[Out] (x*(e*x) “m*(-(a"2%bxc~2xd* (2*b*Bxc - 3*Axbxd + a*Bxd)*Hypergeometric2F1[1,
(1 +m/2, 3+ m/2, -((bxx"2)/a)]) + a~3*c*d~2x(2xb*B*c - 3xA*b*d + axB*d

) *Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((d*x~2)/c)] + (bxc - a*d)*(a
*xbxc~2% (b*B*c - 2xAxb*d + a*Bxd)*Hypergeometric2F1[2, (1 + m)/2, (3 + m)/2,
-((bxx~2)/a)] + a~3%d"2*(Bxc - Axd)*Hypergeometric2F1[2, (1 + m)/2, (3 + m
)/2, =((d*x~2)/c)] + b*x(Axb - axB)*c~2x(bxc - axd)*Hypergeometric2F1[3, (1
+m)/2, 3+ m)/2, -((b*x72)/a)]1)))/(a"3*c™2x(bxc - axd)~4*(1 + m))

Maple [F]
time = 0.03, size = 0, normalized size = 0.00

/ (ex)™ (Bx? + A)
(bz? +a)® (d2? + ¢)®

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(B*x~2+A)/(b*x~2+a) "3/ (d*x"2+c)~2,x)
[Out] int((e*x) “m* (B*x~2+A)/(b*x~2+a) "3/ (d*x"2+c)"2,x)
Maxima [F]

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)/(b*x~2+a) ~3/(d*x"2+c)~2,x, algorithm="maxima")
[Out] integrate((Bxx~2 + A)*(xxe) m/((b*x~2 + a)~3x(d*x"2 + ¢c)~2), x)
Fricas [F|

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)/(b*x~2+a)~3/(d*x"2+c)~2,x, algorithm="fricas")

[Out] integral((B*x~2 + A)*(x*e) m/(b~3*d"2xx~10 + (2*b~3*c*d + 3*axb~2*d~2)*x"8
+ (b73%c™2 + 6*a*b”2%cxd + 3*a~2*%b*d"2)*x"6 + a~3*%c”2 + (3*axb"2%c”2 + 6*xa”
2%bxc*d + a~3*d"2)*x"4 + (3*%a~2xb*c”2 + 2%a~3*ckxd)*x"2), x)

Sympy [F(-1)] Timed out
time = 0.00, size = 0, normalized size = 0.00

Timed out
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Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x)**xm* (Bxx**2+A)/ (b*x**2+a)**3/ (d*x**2+c) **2,x)

[Out] Timed out

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)/(b*x~2+a) 3/(d*x"2+c)~2,x, algorithm="giac")
[Out] integrate((B*x~2 + A)*(x*e) m/((b*x"2 + a) 3x(d*x"2 + ¢)~2), x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.00
/ (Bz>+ A) (ex)™
(b2? 4 a)® (dz? +¢)°

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x"2)*(e*x)"m)/((a + b*xx~2)"3*(c + d*x~2)"2),x)
[Out] int(((A + B*x"2)*(e*x)"m)/((a + b*x~2)"3%(c + d*x~2)"2), x)
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m 3
3.37 f (ex) (a(—:_x;;)(;‘l—l—Bﬂ) dx

Optimal. Leaf size=433

b(2a%d?(1 + m)(Ad(3 — m) + Be(1 + m)) + 3abed(3 + m)(Ad(1 + m) — Be(5 + m)) — b*c*(5 + m)(Ad(
8c2d*e(1 +m)

[Out] -1/8*b*(2*a~2xd~2* (1+m) * (Axd* (3-m) +B*c* (1+m) ) +3*xaxbxc*d* (3+m) * (Axd* (1+m) -Bx*
c* (5+m) ) -b~2%c~ 2% (5+m) * (Axd* (3+m) -B*c* (7+m) ) ) * (e*xx) ~(1+m) /c~2/d"4/e/ (1+m) -1
/8*b™2% (a*d* (3+m) * (Axd* (3-m) +Bxc* (1+m) ) +b*c* (5+m) * (A*xd* (3+m) -B*c* (7+m) ) ) * (e
*x) " (3+m) /c~2/d"3/e~3/(3+m) -1/4* (-A*d+B*c) * (e*xx) ~ (1+m) * (b*xx~2+a) ~3/c/d/e/(d
*x72+c) "2+1/8% (axd* (Axd* (3—m) +B*c* (1+m) ) +b*xc* (A*xd* (3+m) -Bxc* (7+m) ) ) * (e*x) ~ (
14m) * (bxx~2+a) "2/c~2/d"2/e/ (d*x"2+c) -1/8* (—axd+b*c) * (a~2*d~2* (1-m) * (A*xd* (3-
m) +Bxc* (1+m) ) +b~2*c”~2* (5+m) * (A*xd* (3+m) -Bxc* (7+m) ) +2*a*xbxc*d* (A*d* (-m~2-2*m+
3)+B*c* (m~2+6*m+5) ) ) * (e*xx) ~ (1+m) *hypergeom([1, 1/2+1/2+*m], [3/2+1/2%m] ,-d*x~
2/¢c)/c~3/d~4/e/ (1+m)

Rubi [A]

time = 0.76, antiderivative size = 433, normalized size of antiderivative = 1.00, number of

number of rules __
integrand size 0.097,

steps used = 5, number of rules used = 3, integrand size = 31,
Rules used = {591, 584, 371}

Antiderivative was successfully verified.
[In] Int[((e*x)"m*x(a + b*x"2)"3*x(A + B*x"2))/(c + d*x~2)73,x]

[Out] -1/8*(b*x(2*a~2*%d"2*(1 + m)*(A*d*(3 - m) + Bxc*x(1 + m)) + 3*axbkcxd*x(3 + m)*
(A*d*(1 + m) - Bkc*(5 + m)) - b™2%c™2%(5 + m)*(A*d*(3 + m) - Bxcx(7 + m)))*
(exx)"(1 + m))/(c™2*%d"4*ex(1 + m)) - (b"2*%(a*d*(3 + m)*(A*d*(3 - m) + Bxcx*(
1+ m)) + bkcx(5 + m)*(A*d*(3 + m) — B*c*x(7 + m)))*(exx)"(3 + m))/(8*c~2*d"
3%e”3*(3 + m)) - ((Bkc - Axd)*(e*x)” (1 + m)*(a + b*xx"2)"3)/(4xcxd*xex(c + dx*
x"2)72) + ((a*d*(A*d*(3 - m) + Bxc*x(1 + m)) + b*c*(A*d*(3 + m) - Bxcx(7 + m
)))*(exx)~(1 + m)*(a + b*xx~2)"2)/(8*xc”~2*xd"2%ex(c + d*x~2)) - ((b*xc - axd)*(
a~2xd"2%(1 - m)*(A*d*(3 - m) + Bkc*x(1 + m)) + b~ 2x%c™2%(5 + m)*(A*d*(3 + m)
- Bxcx(7 + m)) + 2*xaxbkckd*(Axd*(3 - 2*xm — m~2) + Bxcx(5 + 6*m + m~2)))*(ex
x)~(1 + m)+*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((d*x~2)/c)])/(8%c"3
*d"4*e*x(1 + m))

Rule 371

Int[((c_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a”p
*((cxx)"(m + 1)/(cx(m + 1)))*Hypergeometric2Fi[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & !'IGtQ[p, 0] && (ILt
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Qlp, 0] Il GtQla, 0])

Rule 584

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(mn_))"(p_.)*((c_) + (d_.)*(x_)"(n
Mg )*((e) + (£_)*(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrandl[
(g*x) "m*(a + b*x"n) "px(c + d*x"n)"q*(e + f*x"n)"r, x], x] /; FreeQ[{a, b, ¢
» d, e, £, g, m, n}, x] & IGtQlp, -2] && IGtQlq, O] && IGtQ[r, O]

Rule 591

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*x(x_)"(n_))~(p_)*((c_) + (d_.)*(x_)"(n_
))7(q_)*((e ) + (£_.)*(x_)"(n_)), x_Symbol] :> Simp[(-(b*e - axf))*(g*x)~(

m+ 1)*(a + b*x"n)~(p + 1)*((c + d*x"n)"q/(axbxg*nx(p + 1))), x] + Dist[1/(
axbxnx(p + 1)), Int[(g*x)"m*x(a + b*x™n) " (p + 1)*(c + d*x"n)~(q - 1)*Simp[c*
(bxexn*(p + 1) + (bxe - a*f)*(m + 1)) + dx(bxexn*x(p + 1) + (bxe - a*f)*(m +
nxq + 1))*x"n, x]1, x1, x] /; FreeQ[{a, b, ¢, 4, e, f, g, m}, x] & IGtQl[n,
0] && LtQ[p, -1] && GtQlq, O] && !'(EqQlq, 1] && SimplerQ[b*c - a*d, bxe -
axf])

Rubi steps

f (ex)™ (a+bz?) 2 (—a(Ad(3—m)

+Bc(14+m))+b(

(c+dz?)?

/ (ez)™ (a + bz?)’ (A + Ba?) P (Bc — Ad)(ex)*™™ (a + bz?)® B
(c+ dz?)® 4cde (c + dz?)”

4cd

4cde (¢ + da?)?

(Bc — Ad)(ex)*™™ (a + bz?)® N (ad(Ad(3 — m) + Be(l +m)) + be(#

8c2d

_ (Bc— Ad)(ex)'*™ (a + ba?)’ . (ad(Ad(3 —m) + Be(1 +m)) + be(:

4cde (¢ + da?)?

8c2d

b(2a%d*(1 + m)(Ad(3 — m) + Be(1l + m)) + 3abed(3 + m)(Ad(1 +m

8c2de(1

b(2a*d?*(1 + m)(Ad(3 — m) + Be(1 + m)) + 3abed(3 + m)(Ad(1 + m

Mathematica [A]
time = 1.05, size = 581, normalized size = 1.34

Antiderivative was successfully verified.

8c2d*e(1
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[In] Integrate[((exx) m*x(a + b*x"2)73%(A + B*x~2))/(c + d*x~2)~3,x]

[Out] (x*(e*x) “m*(-(b~2%c~3*(3%bxB*xc - Axbxd - 3%a*xBxd)*(3 + m)) + b~3xBxc™3*d*(1
+ m)*x~2 + 6%b~3*Bxc~4*(3 + m)*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2,
-((d*x~2)/c)] - 3*A*b~3*c”3*d*(3 + m)*Hypergeometric2F1[1, (1 + m)/2, (3 +
m)/2, -((d*x~2)/c)] - 9*axb~2%Bxc~3xd*(3 + m)*Hypergeometric2F1[1, (1 + m)/
2, (3 +m/2, -((d*x~2)/c)] + 3*axAxb~2%c~2*d"2x(3 + m)*Hypergeometric2F1[1
, (1 +m)/2, (83 +m)/2, -((d*x"2)/c)] + 3*a~2%b*Bxc~2+%d"2*(3 + m)*Hypergeom
etric2F1[1, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)] - 4*b~3*Bxc~4x*(3 + m)x*Hyper
geometric2F1[2, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)] + 3*Axb~3*c~3*d*(3 + m)
*xHypergeometric2F1[2, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)] + 9*axb~2*B*c~3*d
*(3 + m)*Hypergeometric2F1[2, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)] - 6*axA*b
~2xc”2*%d"2*(3 + m)*Hypergeometric2F1[2, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)]
- 6*%a~2%b*B*c"2xd"2%(3 + m)*Hypergeometric2F1[2, (1 + m)/2, (3 + m)/2, -((
d*xx~2)/c)] + 3*a"2xAxb*c*d"3*(3 + m)*Hypergeometric2F1[2, (1 + m)/2, (3 + m
)/2, -((d*x~2)/c)] + a~3*Bxc*d~3*(3 + m)*Hypergeometric2F1[2, (1 + m)/2, (3
+ m)/2, -((d*x~2)/c)] + (b*c - axd)“3x(Bkc - Axd)*(3 + m)*Hypergeometric2F
103, (1 +m)/2, (8 + m)/2, -((d*x"2)/c)]))/(c™3*d"4*(1 + m)*(3 + m))

Maple [F]
time = 0.02, size = 0, normalized size = 0.00

dz

/ (ex)™ (ba? + a)® (Ba? + A)
(dz? +¢)®

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(b*x~2+a) 3% (Bxx~2+A)/(d*x"2+c)~3,x)
[Out] int((e*x) “m*(b*x~2+a) ~3*(B*x~2+A)/(d*x"2+c)"3,x)

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m*(b*x~2+a) ~3*(Bxx~2+A)/(d*x"2+c)~3,x, algorithm="maxima")
[Out] integrate((B*x~2 + A)*(b*x~2 + a) 3*(x*e)"m/(d*x"2 + c)~3, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((e*x) “m*(b*x~2+a) 3% (B*x~2+A)/(d*x"2+c)~3,x, algorithm="fricas")

[Out] integral((B*b~3*x~8 + (3*B*a*b~2 + A*b~3)*x"6 + 3x(B*a~2xb + A*axb~2)*x~4 +
Axa~3 + (B*a~3 + 3%A*xa~2%b)*x"2)*(x*e) m/(d"3*x"6 + 3kcxd"2%x"4 + 3xc~2%dx*

x"2 + ¢c73), x)

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

dzx

/ (ez)™ (A + Bz?) (a + bz?)?
(c + dz?)?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m* (b*xx**2+a)**3* (B¥x**2+A) / (d*x**2+C) **3,X)

[Out] Integral((e*x)**mx(A + Bxx**2)*(a + bxx**2)*x3/(c + d*x**2)**3, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) 3% (B*x~2+A)/(d*x"2+c)~3,x, algorithm="giac")
[Out] integrate((B*x~2 + A)*(b*xx~2 + a)~3%(x*e) m/(d*x"2 + c)~3, x)

Mupad [F]

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

dz

/ (Bz?+ A) (ex)™ (b2 + a)’
(dz? +c)®

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x~2)*(e*x) m*(a + b*x~2)"3)/(c + d*x~2)"3,x)
[Out] int(((A + B*x"2)*(e*x) m*(a + b*x~2)"3)/(c + d*x”~2)"3, x)
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f (ex)™ (a+bz?) 2 (A+Bz?) dr

3.38 (c+dw2)3

Optimal. Leaf size=292

b(ad(1 +m) — be(3 +m))(Ad(1 +m) — Be(5 +m))(ex)*™  (Bc— Ad)(ex)'+™ (a + bz2)? _ (bc — ad)(ea

8c*d’e(1 + m) 4cde (¢ + dz?)”

[Out] 1/8%b*(a*xd*(1+m)-b*c*(3+m))* (A*d*(1+m)-B*c*(5+m))*(e*xx)~(1+m)/c~2/d~3/e/(1+

m)-1/4* (-A*d+B*c) * (e*xx) ~ (1+m) * (b*xx~2+a) ~2/c/d/e/ (d*x~2+c) ~2-1/8* (—a*xd+b*c) *
(exx) ~ (1+m) * (a*x (A*d* (3-m) +Bxc* (1+m) ) —b* (A*d* (1+m) -B*c* (5+m) ) *x~2) /c~2/d"2/e
/ (d*x~2+c) +1/8* (axd* (a*d* (1-m) +bxc* (1+m) ) * (A*xd* (3-m) +Bxc* (1+m) ) -b*c* (a*xd* (1
+m) —b*c* (3+m) ) * (A*d* (1+m) -B*c* (5+m) ) ) * (exx) ~ (1+m) *hypergeom([1, 1/2+1/2+*m],
[3/2+1/2*m] ,-d*x~2/c)/c~3/d"3/e/(1+m)

Rubi [A]
time = 0.28, antiderivative size = 292, normalized size of antiderivative = 1.00, number of

number of rules _ 0.097,
integrand size

steps used = 4, number of rules used = 3, integrand size = 31,
Rules used = {591, 470, 371}

(ea)™*1 28 (1, 24 285 —42) (ad(ad(1 = m) + bo(m + 1))(Ad(3 = m) + Be(m + 1)) = bo{ad(m + 1) = be{m+3) (4d(m + 1) = Bolm +5))) e (am + 1) — be(m + 3)(Ad(m + 1) ~ Bem +5)) _ (ex)™ (be — ad) (a(Ad(3 — m) + Be(m + 1)) — br(Ad(m + 1) = Be(m +5))) _ (a-+ba)" (ex)™"(Be — Ad)
+ _ _
8Sde(m 1) SAde(m +1) 83de (e + da? ot i)

Antiderivative was successfully verified.
[In] Int[((e*x)"m*x(a + b*x"2)"2x(A + B*x72))/(c + d*x72)73,x]

[Out] (bx(a*d*(1 + m) - b*c*(3 + m))*(A*d*(1 + m) - Bxcx(5 + m))*(exx)"(1 +
8*%c™2xd"3*e*(1 + m)) - ((Bxc — A*d)*(exx)~ (1 + m)*(a + b*x"2)72)/(4d*xcxd*e*(
c + d*x"2)72) - ((b*c - axd)*(e*x)~ (1 + m)*(a*x(A*d*(3 - m) + Bxcx(1 + m)) -
b*(A*d* (1 + m) - Bxc*(5 + m))*x"2))/(8xc”2*xd"2*ex(c + d*x~2)) + ((axd*(a*xd
*(1 - m) + bkc*(1 + m))*(Axd*(3 - m) + B*cx(1 + m)) - b*cx(a*d*x(1 + m) - bx
c*(3 + m))*(Axd*(1 + m) - Bxcx(5 + m)))*(e*xx)” (1 + m)*Hypergeometric2F1[1,
1 +m/2, (3+m/2, -((d*x"2)/c)])/(8*c"3*d"3*ex(1 + m))

Rule 371

Int [((c_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))~(p_), x_Symbol] :> Simp[a”p
*((c*x)"(m + 1)/(c*(m + 1)))*Hypergeometric2Fi[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & 'IGtQ[p, 0] && (ILt
Qlp, 01 Il GtQla, 01)

Rule 470

Int[((e_.)*(x_))~(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_.)*((c_) + (d_.)*(x_)"(n
_)), x_Symbol] :> Simp[d*(exx)"(m + 1)*((a + b*x™n)~(p + 1)/(b*ex(m + nx(p
+ 1) + 1))), x] - Dist[(a*xd*(m + 1) - bxcx(m + n*(p + 1) + 1))/(bx(m + n*x(p

m))/(
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+ 1) + 1)), Int[(exx)"m*(a + b*x"n)"p, x], x] /; FreeQ[{a, b, ¢, d, e, m,
n, p}, x] && NeQ[b*c - a*d, 0] &% NeQ[m + nx(p + 1) + 1, 0]

Rule 591

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*x(x_)"(n_))~(p_)*((c_) + (d_.)*(x_)"(n_
))7(q_)*((e) + (£_.)*(x_)"(n_)), x_Symbol] :> Simp[(-(b*e - axf))*(g*x)~(
m + 1)*(a + b*x"n) " (p + 1)*((c + d*x"n)~q/(a*b*gxn*(p + 1))), x] + Dist[1/(
axbxnx(p + 1)), Int[(g*x)"m*x(a + b*x™n) " (p + 1)*x(c + d*x"n)~(q - 1)*Simp[c*
(bxexn*(p + 1) + (bxe — a*f)*(m + 1)) + dx(bxexn*x(p + 1) + (bxe - a*f)*(m +
nxq + 1))*x"n, x], x], x] /; FreeQ[{a, b, c, d, e, f, g, m}, x] && IGtQ[n,
0] && LtQlp, -1] && GtQlq, 0] && !'(EqQlq, 1] && SimplerQ[b*c - a*d, b*e -
axf])

Rubi steps

f (ex)™ (a+bx?) (—a(Ad(3—m)+Bc(1+m))+b(A

/ (ea)" (ot )" (A+ B dr = — (Bc— Ad)(ex)'+™ (a + bz?)” (c+da?)®
(c + dz2)° 4cde (¢ + da?)? 4ed

__ (Bec—Ad)(ex)'*™ (a + ba?)? _ (bc — ad)(ex)*™ (a(Ad(3 —m) + B

4cde (¢ + da?)? 8c2d

_ b(ad(1+m) —be(3+m))(Ad(1 +m) — Be(5 +m))(ex)'t™ _ (Be—.
B 8c2d3e(1 4+ m)

_ blad(1 +m) — be(3 +m))(Ad(1 +m) — Be(5 +m))(ex)'*™  (Be—.
B 8c2d3e(1 +m)

Mathematica [A]
time = 0.96, size = 327, normalized size = 1.12

afea)” (1B + beH(~3bB-+ Abd + 20Bd) Fi (1, 52 24, —42) + clbe — ad) (30Be — 24bd — aBd) oF (2, 5% 555 —2) — B o (3,142 35 -2 ) & AV (3, 4 87 —52) + 20bBAd i (3, 1% 2 —42) — 2asbedd o (3, 5 B2 —42) — Bod R (3, M2 3 -2 + 2ad R (3,242 3 - 2
SHAFm)

Antiderivative was successfully verified.

[In] Integrate[((exx) m*x(a + b*x"2)"2%(A + B*x~2))/(c + d*x~2)~3,x]

[Out] (x*(exx) m*x(b~2*Bxc~3 + bxc~2*(-3*%b*Bxc + A*b*d + 2%a*B*d)*Hypergeometric2F
1[1, (1 +m)/2, (3 + m)/2, -((d*x"2)/c)] + cx(b*c - a*d)*(3*b*B*xc - 2xAxb*d
- a*Bxd)*Hypergeometric2F1[2, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)] - b~2xB*
c~3*Hypergeometric2F1[3, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)] + A*b~2%c~2%d*
Hypergeometric2F1[3, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)] + 2xaxb*B*xc~2xd*Hy
pergeometric2F1[3, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)] - 2xaxA*b*c*d~2xHype
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rgeometric2F1[3, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)] - a"2*Bxc*d~2*Hypergeo
metric2F1[3, (1 + m)/2, (3 + m)/2, -((d*x~2)/c)] + a~2xA*d~3*Hypergeometric
2F1[3, (1 + m)/2, (3 + m)/2, -((d*x72)/c)]))/(c™3*d"3*(1 + m))

Maple [F]
time = 0.05, size = 0, normalized size = 0.00

dz

/ (ex)™ (bz? + a)? (Ba? + A)
(dz? +c)®

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(b*x~2+a) 2% (B*x~2+A)/(d*x"2+c)~3,x)
[Out] int((e*x) “m*(b*x~2+a) ~2x(B*x~2+A)/(d*x"2+c)~3,x)
Maxima [F]

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) “m*(b*x~2+a) 2% (B*x~2+A)/(d*x"2+c)~3,x, algorithm="maxima")

[Out] integrate((Bxx~2 + A)*(b*x~2 + a)~2*(x*e) m/(d*x"2 + ¢)~3, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) 2% (B*x~2+A)/(d*x"2+c)~3,x, algorithm="fricas")

[Out] integral ((B*b~2*x~6 + (2%B¥axb + A*xb~2)*x"4 + A*a~2 + (B*a"2 + 2xA*axb)*x"2
)*(x*e) "m/(d"3*%x"6 + 3*kc*kd"2*%x"4 + 3*%c”2*d*x"2 + c¢~3), x)

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

dz

/ (ez)™ (A + Bz?) (a + bz?)?
(c + dx?)®

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m* (b*x**2+a)**2% (B*xx**2+A) / (d*x**2+c)**3,x)

[Out] Integral((e*x)**xmx(A + B*x**x2)*(a + bxx**2)*x2/(c + d*x**2)**3, x)
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Giac [F|
time = 0.00, size = 0, normalized size = 0.00

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) “m*(b*x~2+a) 2% (B*x~2+A)/(d*x"2+c)~3,x, algorithm="giac")
[Out] integrate((B*x~2 + A)*(b*xx~2 + a)~2*(x*e) m/(d*x"2 + c)~3, x)

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

/ (Bz%+ A) (ex)™ (b2 +a)” s
(dz? +c)®

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x"2)*(e*x) m*x(a + b*x~2)"2)/(c + d*x~2)"3,x)
[Out] int(((A + B*x~2)*(e*x) "m*x(a + b*x~2)"2)/(c + d*x~2)"3, x)
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(ex)™ (a+bz?) (A+Bz?) da

3.39 f (c+d:v2)3

Optimal. Leaf size=208

(be — ad)(ex)™™™ (A + Bz?) | (be(Ad(1 +m) — Be(3+m)) + ad(Ad(3 —m) — B(c — em)))(ez)™™ +f
4cde (¢ + da?)? 8c2d%e (c + dx?)

[Out] -1/4%(-a*d+bxc)*(e*x)~ (1+m)*(B*x~2+A)/c/d/e/(d*x"2+c) ~2+1/8* (bxc* (A*d* (1+m)
-B*c* (3+m) ) +axd* (Axd* (3-m) -B* (—c*m+c) ) ) *(e*xx) ~(1+m) /c~2/d"2/e/ (d*x"2+c)+1/8

* (a*xd* (1-m) * (A*d* (3—-m) +B*c* (1+m) ) +b*c* (1+m) * (A*xd* (1-m) +B*c* (3+m) ) ) * (e*x) ~ (1

+m) *hypergeom([1, 1/2+1/2+m], [3/2+1/2*m] ,-d*x~2/c)/c~3/d"2/e/(1+m)

Rubi [A]
time = 0.21, antiderivative size = 208, normalized size of antiderivative = 1.00, number of

number of rules _ 103
' integrand size ’

steps used = 3, number of rules used = 3, integrand size = 29
Rules used = {591, 468, 371}

(e oy (1, B 8, 82 (ad(1 — m) (Ad(3 — m) + Be(m + 1)) + be(m + 1)(Ad(1 — m) + Be(m +3))) (€)™ (ad(Ad(3 — m) — Ble —cm) + be(Adm + 1) ~ Belm +9)) _ (A + B#®) (ea)™ b — ad)

8c3d?e(m + 1) 8c2d?e (c + dz?) 4ede (¢ + da?)?

Antiderivative was successfully verified.
[In] Int[((e*x) "m*(a + b*x~"2)*(A + Bxx"2))/(c + d*x~2)"3,x]

[Out] -1/4*x((b*xc - a*d)*(e*x)~ (1 + m)*(A + B*x"2))/(c*d*e*(c + d*x"2)"2) + ((b*cx*
(Axd*(1 + m) — B*c*(3 + m)) + a*d*(A*xd*(3 - m) - Bkx(c - cxm)))*(e*x)"(1 + m
))/ (8*%c™2xd"2xe*x(c + d*x”"2)) + ((axd*(1 - m)*(A*d*x(3 - m) + Bxcx(1 + m)) +
bxc*(1 + m)*(A*xd*(1 - m) + Bxc*(3 + m)))*(exx)"(1 + m)*Hypergeometric2F1[1,

(1 +m)/2, (3 +m)/2, -((d*x"2)/c)])/(8*c"3*d"2*ex(1 + m))

Rule 371

Int [((c_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))~(p_), x_Symbol] :> Simp[a”p
*((c*x)"(m + 1)/(c*(m + 1)))*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & !'IGtQ[p, 0] && (ILt
Qlp, 0] Il GtQla, 01)

Rule 468

Int[((e_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(@_))"(p_.)*((c_) + (d_.)*(x_)"(n
_)), x_Symbol] :> Simp[(-(b*c - a*d))*(exx)"(m + 1)*((a + b*x™n)~(p + 1)/(a
xbxe*xn*(p + 1))), x] - Dist[(a*d*x(m + 1) - bxcx(m + n*(p + 1) + 1))/ (a*b*nx*
(p + 1)), Int[(exx) m*(a + b*x™n)~(p + 1), x], x] /; FreeQ[{a, b, c, d, e,

m, n}, x] && NeQ[b*c - axd, 0] && LtQ[p, -1] && (( !'IntegerQ[p + 1/2] && Ne
Qlp, -5/41) || 'RationalQ[m] || (IGtQ[n, 0] && ILtQ[p + 1/2, 0] && LeQ[-1,
m, (-n)x(p + 1)]1))
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Rule 591

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))~(p_)*((c_) + (d_.)*(x_)"(n_
N7 (q_.)*((e) + (£_.)*(x_)"(n_)), x_Symbol] :> Simp[(-(b*e - axf))*(g*x)~(

m + 1)*x(a + b*x"n)~(p + 1)*((c + d*x"n)~q/(a*xb*xg*nx(p + 1))), x] + Dist[1/(

axbxnx(p + 1)), Int[(g*x)"m*x(a + b*x™n) " (p + 1)*(c + d*x"n)~(q - 1)*Simp[c*
(bxexn*(p + 1) + (bxe - a*f)*(m + 1)) + dx(bxexnx(p + 1) + (bxe - a*f)*x(m +
n*q + 1))*x"n, x], x], x] /; FreeQ[{a, b, ¢, d, e, f, g, m}, x] && IGtQ[n,
0] && LtQlp, -1] && GtQlq, 0] && !'(EqQlq, 1] &% SimplerQ[b*c - a*d, b*e -
axf])

Rubi steps

f (ex)™ (—A(ad(3—m)+bc(1+m))—B(ad(1—m)+b

/ (o) (a4 be) (A + Be) de = — (bc — ad)(ez)'*™ (A + Bz?) _ (c+da?)*
(c + da?)® dede (¢ + dz?)? 4cd

_ (bc — ad)(ex)™*™ (A + Bx?) | (be(Ad(1 +m) — Be(3 +m)) + ad(Ad

dede (¢ + dx?)? 8c2d?e (c +

(bc — ad)(ex)*™ (A + Bx?) N (be(Ad(1+ m) — Be(3 4+ m)) + ad(Ad
4cde (¢ + da?)? 8c2d?e (c +

Mathematica [A]
time = 0.52, size = 133, normalized size = 0.64

aea)™ (6B Fy (1, 147 257, 228 ) 4 o(~2Be + Abd + aBd) oF; (2, 152 2457 —42%) 4 (be — ad)(Be — Ad) o (3, By Smy 42 )

2 2

c3d?(1+m)

Antiderivative was successfully verified.

[In] Integrate[((exx) mx(a + b*x"2)*(A + B*x72))/(c + d*x~2)~3,x]

[Out] (x*(e*x) “m*(b*B*c~2*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((d*x~2)/c)
1 + cx(-2%b*Bxc + A*b*d + a*B*d)*Hypergeometric2F1[2, (1 + m)/2, (3 + m)/2,
-((d*x~2)/c)] + (b*c - a*xd)*(Bxc - Ax*d)*Hypergeometric2F1[3, (1 + m)/2, (3
+m)/2, -((d*x72)/c)]))/(c™3*d"2*(1 + m))

Maple [F]

time = 0.04, size = 0, normalized size = 0.00

/ (ex)™ (bx® +a) (Bx? + A)

d
(dz? + ¢)® !

Verification of antiderivative is not currently implemented for this CAS.
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[In] int((e*x) “m*(b*x~2+a)*(Bxx~2+A)/(d*x~2+c) ~3,x)
[Out] int((e*xx) “m*(b*xx~2+a)*(B*xx~2+A)/(d*x~2+c)~3,x)

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a)*(B*x~2+A)/(d*x"2+c)~3,x, algorithm="maxima")
[Out] integrate((B*x~2 + A)*(b*x~2 + a)*(x*e) m/(d*x~2 + c)~3, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a)*(B*x~2+A)/(d*x~2+c)~3,x, algorithm="fricas")

[Out] integral((B*b*x~4 + (Bxa + A*b)*x~2 + Axa)*(x*e) m/(d"3*x"6 + 3*c*d 2*xx~4 +
3kc"2xd*x"2 + ¢~3), x)

Sympy [C] Result contains complex when optimal does not.
time = 96.35, size = 6368, normalized size = 30.62

Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m* (bxx**2+a)* (B*x**2+A) / (d*x**2+c)**3,x)

[Out] Axa*(c**2kex*xm*m¥*3*kx*x**m*xlerchphi (d*x**2xexp_polar(I*pi)/c, 1, m/2 + 1/2)
xgamma (m/2 + 1/2)/(32*c**5*gamma(m/2 + 3/2) + 64*c*x4*d*x**2*gamma(m/2 + 3/
2) + 32kck*3xdx*2kx*kxdxgamma(m/2 + 3/2)) - 3Jkck*2kedkmimk*2*x*x**m*lerchphi
(d*x**2xexp_polar(I*pi)/c, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(32xc**5xgamma (m/
2 + 3/2) + 64xcx*x4xdxx*x*2xgamma(m/2 + 3/2) + 32kcx*3kd**k2xx**4xgamma(m/2 +
3/2)) - 2kckxkedkmimik2kxkx**kmkgamma(m/2 + 1/2)/(32%c**5kgamma(m/2 + 3/2)
+ 64xck*xdxd*xx*k*2%xgamma(m/2 + 3/2) + 32xcx*k3kd*k*2xx**k4*kgamma(m/2 + 3/2)) - ¢
**kkexkmikmrx*xx**mxlerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 1/2)*gamma(m/
2 + 1/2)/(32*c*x5*xgamma(m/2 + 3/2) + 64*c*x4*xd*x**2*gamma(m/2 + 3/2) + 32*c
*x3xdr*x2xxrkdxgamma (m/2 + 3/2)) + 8kck*kerxmim*x*x**m*gamma(m/2 + 1/2) /(32
xcx*k5kgamma (m/2 + 3/2) + 64*ck*kdkxd*x*k*x2xgamma(m/2 + 3/2) + 32kck*k3kd**2kxk*
4xgamma (m/2 + 3/2)) + 3xcx*2kxex*kmkx*x**m*xlerchphi (d*x**2*exp_polar(I*pi)/c,
1, m/2 + 1/2)*gamma(m/2 + 1/2)/(32*cx*5xgamma(m/2 + 3/2) + 64kck*4*kd*x**2%
gamma (m/2 + 3/2) + 32kcx*3kdx*kxx*k4dkgamma(m/2 + 3/2)) + 10*Ck*2ke**xm*X*x**
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m*xgamma (m/2 + 1/2)/(32*%cx*5*gamma(m/2 + 3/2) + 64*cx*4*xd*x*x*2xgamma(m/2 + 3
/2) + 32xcx*k3xdx*k2xxx*k4dxgamma(m/2 + 3/2)) + 2kcxdrer*m¥m**3*xx**3xx**mxlerch
phi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(32*c**5*gamma
(m/2 + 3/2) + 64*ck*x4xd*x**2*kgamma(m/2 + 3/2) + 32*c**3kd**2*x**4*gamma (m/2
+ 3/2)) - 6xckdkexxm¥mk*2xx**3*x*k*m*klerchphi (d*x**2xexp_polar(I*pi)/c, 1,
m/2 + 1/2)*gamma(m/2 + 1/2)/(32xcx*5xgamma(m/2 + 3/2) + 64*cx*4*xd*x**2xgamm
a(m/2 + 3/2) + 32%c**3xd**2xx**x4xgamma(m/2 + 3/2)) - 2xckxd*ex*m*m**2*x**3*x
¥ m¥gamma (m/2 + 1/2)/(32kc*k*x5xgamma(m/2 + 3/2) + 64xcx*4*d*x**2xgamma(m/2 +
3/2) + 32kcx*k3kdx*2kxk*k4kgamma(m/2 + 3/2)) - 2kckdrex*kmrm*x**3xx**m*xlerchp
hi (d*x**2xexp_polar(I*pi)/c, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(32*c**x5xgamma (
m/2 + 3/2) + 64kck*xdkd*xx**2kgamma(m/2 + 3/2) + 32kcx*k3kd**2kx**4*kgamma (m/2
+ 3/2)) + 4xcxd¥exxm¥m¥x**3*x*kxmgamma(m/2 + 1/2)/(32*cx*5xgamma(m/2 + 3/2)
+ 64kxcx*dxdxxx*k2kgamma(m/2 + 3/2) + 32kcx*k3Jkdx*2kxx*k4dkgamma(m/2 + 3/2)) +
B*xcxd*ex*xm*x**3xx**m*xlerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 1/2)*gamma
(m/2 + 1/2)/(32*c**5xgamma (m/2 + 3/2) + 64*xcx*x4d*xd*x**2+xgamma(m/2 + 3/2) + 3
2kcx*kJkd**kkxk*k4kgamma (m/2 + 3/2)) + Gkckxdxex mxx**3xx**xmxgamma(m/2 + 1/2)/
(32*%cx*5*xgamma (m/2 + 3/2) + 64*cx*4*xd*xxx*2kgamma(m/2 + 3/2) + 32kck*k3kd**2x*
xx*kdxgamma (m/2 + 3/2)) + dx*2kex* mkmk*3*x*k*x5*x*k*m*lerchphi (d*x**2xexp_polar
(Ixpi)/c, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(32%c**5xgamma(m/2 + 3/2) + 64*xcx*
4xdxx**2xgamma(m/2 + 3/2) + 32%c*k*3*xd**2xx**4xgamma(m/2 + 3/2)) - 3*xd**2xex
*m*m* k2% x*k*x5xx**km*klerchphi (d*x**2%exp_polar(I*pi)/c, 1, m/2 + 1/2)*gamma(m/
2 + 1/2)/(32*c*x5*xgamma(m/2 + 3/2) + 64*c*x4*xd*x**2*gamma(m/2 + 3/2) + 32*c
*x*kJkdx*kkxx*k4kgamma (m/2 + 3/2)) - dk*2kex* mimkx**5kx*x*mklerchphi (d*x**2xexp
_polar(Ixpi)/c, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(32*%c**5*xgamma(m/2 + 3/2) +
B4xcx*kdkd*kx*k*x2xgamma(m/2 + 3/2) + 32kck*k3kd**2kx*k*x4*xgamma(m/2 + 3/2)) + 3*xd
**kkexkmkx**k5kxk*kmklerchphi (d*x**2xexp_polar(I*pi)/c, 1, m/2 + 1/2)*gamma(m
/2 + 1/2)/(32xcx*5xgamma(m/2 + 3/2) + 64*xcx*4xdxx**2xgamma(m/2 + 3/2) + 32%
ckx3*xd*kx2*x*kx4*xgamma (m/2 + 3/2))) + Axbx(ck*2kex* mimk*3*x**3*x**m*lerchphi (
d*x**2*exp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(32*c**5xgamma (m/2
+ 5/2) + 64*ckx4xdxx**2*kgamma(m/2 + 5/2) + 32kck*3xd**2*x**4*xgamma(m/2 + 5
/2)) + 3xcx*k2kexkmrkmx*k2kx**k3kxk*kmklerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2
+ 3/2)*gamma(m/2 + 3/2)/(32*c**5*gamma(m/2 + 5/2) + 64*c**4*d*x**2*gamma (m
/2 + 5/2) + 32%ck*3kd*k*2*x*k*4*gamma(m/2 + 5/2)) - 2kck*22kekkmimk*2*xk*3*xk*
m*gamma (m/2 + 3/2)/(32*c*x5*xgamma(m/2 + 5/2) + 64*cx*4xd*x**2xgamma(m/2 + 5
/2) + 32xcx*k3xdx*k2kx*x*k4xgamma(m/2 + 5/2)) - cx*2kex* mkmkx**3*kx**m*klerchphi (
d*x**2xexp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(32*c**5xgamma (m/2
+ 5/2) + 64xcx*k4xdxxx*2xgamma(m/2 + 5/2) + 32kcx*k3kdx*2xxx*4*xgamma(m/2 + 5
/2)) - 3xcx*k2xex*kmxx*x*k3kxx*mklerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 3/
2) *gamma (m/2 + 3/2)/(32*cx*5*gamma(m/2 + 5/2) + 64*cx*4*xd*xx*2xgamma(m/2 +
5/2) + 32%ck*3kd*k*2*x*k*4*kgamma(m/2 + 5/2)) + 18kck*2kex*kmkx**3kx**mkgamma (m
/2 + 3/2)/(32*%c*x5xgamma(m/2 + 5/2) + 64xcx*4*xd*x**2xgamma(m/2 + 5/2) + 32x%
ck*3*xd*kx2*x*kx4*xgamma (m/2 + 5/2)) + 2*ckdkex* mkmk*3*kx*x*5*xx*k*m*klerchphi (d*x**
2xexp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(32*cx*5xgamma(m/2 + 5/
2) + 64xckx4xd*x*k*2*%gamma(m/2 + 5/2) + 32%c*k*3*d*x2*x*x4*xgamma(m/2 + 5/2))
+ 6xckdkex* mimk*2*x**k5*x*k*m*lerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 3/2
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) *gamma (m/2 + 3/2)/(32*%cx*5*kgamma(m/2 + 5/2) + 64*cx*4*xd*x**2xgamma(m/2 + 5

/2) + 32xcx*k3xdx*k2xxx*k4dxgamma(m/2 + 5/2)) - 2kcxd¥erxm¥m**2*x**x5*xX**xm*gamma
(m/2 + 3/2)/(32*c**5xgamma(m/2 + 5/2) + 64*ckx4xd*x**2*gamma(m/2 + 5/2) + 3
2kCk*x3xkd**k2kx*k*k4xgamma (m/2 + 5/2)) - 2kckd*rex*mkmkx**k5kx*k*m*klerchphi (dkx**2
xexp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(32*c**5*gamma(m/2 + 5/2
) + 64xckx4xd*x*k*2%gamma(m/2 + 5/2) + 32*c*k*3*xd**2*x*x4*xgamma(m/2 + 5/2)) -
4xcxd*e *xm¥m*x**k5*x*k*xm¥gamma (m/2 + 3/2)/(32*cx*5kgamma(m/2 + 5/2) + 64*cx*
4xdxxx*2xgamma (m/2 + 5/2) + 32xck*k3kd*k*2xxx*d*g. ..

Giac [F]

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(bxx~2+a)*(Bxx~2+A)/(d*x"2+c)"3,x, algorithm="giac")
[Out] integrate((B*x~2 + A)*(b*x~2 + a)*(xxe) m/(d*x"2 + ¢)~3, x)
Mupad [F]
time = 0.00, size = -1, normalized size = -0.00
/ (Bz?+ A) (ex)™ (bz? +a)

dz
(dz? +¢)®

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x"2)*(e*x) m*(a + b*x~2))/(c + d*x~2)"3,x)
[Out] int(((A + B*xx"2)*(e*x) "m*(a + b*x~2))/(c + d*x~2)"3, x)
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(ex)™(A+Bz?)
(c+dz?) 5 a

3.40 |

Optimal. Leaf size=103

(Be— Ad)(ex)im | (A4 —m) + Be(l +m)(ea) ™ oF (2, 5 2 —42)
4cde (c + dz2)’ 4c3de(1+ m)

[Out] -1/4%(-A*d+Bxc)*(e*x)~(1+m)/c/d/e/(d*x"2+c) ~2+1/4*x (Axd* (3-m)+B*xc* (1+m) ) * (ex*
x) " (1+m) *hypergeom([2, 1/2+1/2*m], [3/2+1/2*m] ,-d*x~2/c)/c~3/d/e/(1+m)

Rubi [A]
time = 0.03, antiderivative size = 103, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.091,

steps used = 2, number of rules used = 2, integrand size = 22
Rules used = {468, 371}

(ea) ™ (Ad(3 = m) + Be(m + 1)) oFs (2, 5% 5% =22 ) (o pymer e ag)

c

4c*de(m + 1) 4cde (c + dz?)”

Antiderivative was successfully verified.
[In] Int[((e*x)"m*(A + B*x"2))/(c + d*x~2)"3,x]

[Out] -1/4*x((Bxc - A*d)*(e*x)~(1 + m))/(cxd*xex(c + d*x~2)"2) + ((A*d*(3 - m) + Bx*
cx(1 + m))*(e*x)~ (1 + m)*Hypergeometric2F1[2, (1 + m)/2, (3 + m)/2, -((d*x~
2)/c)])/(4*c”3*d*ex(1 + m))

Rule 371

Int [((c_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))~(p_), x_Symbol] :> Simp[a”p
*((c*x)"(m + 1)/(c*(m + 1)))*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)x(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] && 'IGtQ[p, 0] && (ILt
Qlp, 01 Il GtQla, 01)

Rule 468

Int[((e_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(@_))"(p_.)*((c_) + (d_.)*(x_)"(n
_)), x_Symbol] :> Simp[(-(b*c - a*d))*(exx)"(m + 1)*((a + b*x™n)~(p + 1)/(a
xbxe*xn*(p + 1))), x] - Dist[(a*d*x(m + 1) - bxcx(m + n*(p + 1) + 1))/ (a*b*nx*
(p + 1)), Int[(e*x)"m*(a + bxx™n)~(p + 1), x], x] /; FreeQ[{a, b, c, d, e,

m, n}, x] && NeQ[b*c - a*xd, 0] && LtQ[p, -1] && (( !IntegerQ[p + 1/2] && Ne
Qlp, -5/41) || !RationalQ[m] || (IGtQ[n, O] && ILtQ[p + 1/2, 0] && LeQ[-1,
m, (-n)x(p + 1)]1))

Rubi steps



225

/(e:c A+Bac)d __(Bc—Ad)(ex)'+™ (—Ad(=3 +m) + Be(1 +m)) f(ﬁ? dz

Tr =
(c + da?)? 4ede (c + dz?)? 4cd
(Be — Ad)(ez)+™ (Ad(3 — m) + Be(1 4+ m))(ex)™ o Fy (2 Hm, 3tm, _do
© dcde (¢ + dz?)’ 4c3de(1 + m)

Mathematica [A]
time = 0.11, size = 81, normalized size = 0.79

z(ex)™ (BC2F1 (2 l+m’ 3-57”7 @> + (—=Bc+ Ad) o Fy <3, H—Tm; 3+Tm; —d—f))

Cc

A3d(1+m)

Antiderivative was successfully verified.

[In] Integrate[((e*x) m*(A + B¥x~2))/(c + d*x~2)"3,x]

[Out] (x*(e*x) m*(BxcxHypergeometric2F1[2, (1 + m)/2, (3 + m)/2, -((d*x~2)/c)] +
(-(Bxc) + Axd)*Hypergeometric2F1[3, (1 + m)/2, (3 + m)/2, -((d*x~2)/c)1))/(
c”3xdx(1 + m))

Maple [F]

time = 0.04, size = 0, normalized size = 0.00

/ (ex)™ (Bx? + A) i
(dz? +¢)®

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(B*x~2+A)/(d*x"2+c)~3,x)
[Out] int((e*x) “m*(B*x~2+A)/(d*x"2+c)~3,x)
Maxima [F]

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)/(d*x~2+c)"3,x, algorithm="maxima")
[Out] integrate((B*x~2 + A)*(x*e) m/(d*x~2 + c)~3, x)
Fricas [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((e*x) “m*(B*x~2+A)/(d*x~2+c)"3,x, algorithm="fricas")

[Out] integral((B*x~2 + A)*(x*e) m/(d"3*x"6 + 3*kc*kd™2*x"4 + 3*%c”2*d*x"2 + c~3), x
)

Sympy [C] Result contains complex when optimal does not.
time = 53.64, size = 3172, normalized size = 30.80

Too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m* (B*xx**2+A)/(d*x**2+C)**3,X)

[Out] A*(c**2*xex*m*m**3*kx*kx**m*xlerchphi (d*x**2xexp_polar(I*pi)/c, 1, m/2 + 1/2)*g
amma (m/2 + 1/2)/(32xc**5*gamma (m/2 + 3/2) + 64xckx4*xdxx*x2xgamma(m/2 + 3/2)
+ 32%c**k3kd*k*2xx**k4kgamma (m/2 + 3/2)) - 3Jkck*2kex*m*m**2xx*kx*k*m*lerchphi (d
xx*x*2xexp_polar(Ixpi)/c, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(32*c**5xgamma (m/2
+ 3/2) + 64xcx*k4xdxx*x*2xgamma(m/2 + 3/2) + 32xcx*3xdx*2xxx*4xgamma(m/2 + 3/
2)) - 2kckx2xex mimFk*2xx*x**mkgamma(m/2 + 1/2)/(32%ck*x5*xgamma(m/2 + 3/2) +
B4xckxdxdxx*k*2kgamma(m/2 + 3/2) + 32kcx*3*kdx*2*x**4*xgamma(m/2 + 3/2)) - c**
2xex* mim*x*x**m*xlerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 1/2)*gamma(m/2
+ 1/2)/(32*c**5*xgamma(m/2 + 3/2) + 64*c*x4xd*x**2*gamma(m/2 + 3/2) + 32%c*x
3kdx*2kxx*k4kgamma (m/2 + 3/2)) + 8kcx*kkexsmkmrx*xx**xmxgamma(m/2 + 1/2)/(32*c
*x*¥5*xgamma (m/2 + 3/2) + 64xcx*4xd*kx**x2xgamma(m/2 + 3/2) + 32kcx*k3kd*k*2kxk*4*
gamma (m/2 + 3/2)) + 3*kcx*k2kex*kmkx*x**mkxlerchphi (d*x**2*exp_polar(I*pi)/c, 1
, m/2 + 1/2)*gamma(m/2 + 1/2)/(32*c**5*gamma(m/2 + 3/2) + 64*ck*x4*xd*x**2%ga
mma (m/2 + 3/2) + 32kcx*k3kdx*2kxx*kdxgamma(m/2 + 3/2)) + 10*Ck*2ke*k*m*X*x*k*m*
gamma (m/2 + 1/2)/(32*c**x5xgamma(m/2 + 3/2) + 64xc**x4xd*x**x2*gamma(m/2 + 3/2
) + 32kckx3xdx*k2kx*kkdxgamma(m/2 + 3/2)) + 2kckdkex* m¥m¥*k3kx*k*3*xx**m*klerchph
i (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(32*c**5*gamma (m
/2 + 3/2) + 64kckxdkdkx**2%gamma(m/2 + 3/2) + 32xcx*3xd**2xx**4xgamma(m/2 +
3/2)) - 6*ckxdxex*kmxm¥*k2xx**k3kx*x*km*lerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/
2 + 1/2)xgamma(m/2 + 1/2)/(32*c**5*xgamma(m/2 + 3/2) + 64*c*x4*xd*x**2*gamma (
m/2 + 3/2) + 32kck*3*kd*k*2*x*k*4*gamma(m/2 + 3/2)) - 2*ckdkexkmkmik2kxkkIkxkk
m*gamma (m/2 + 1/2)/(32*c**5*xgamma(m/2 + 3/2) + 64*c**4*d*xx**2*xgamma(m/2 + 3
/2) + 32¥cx*3kdx*2kx**k4kxgamma(m/2 + 3/2)) - 2xckdkek*kmim*x**3*x**m*lerchphi
(d*x**2xexp_polar(I*pi)/c, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(32*c**5xgamma (m/
2 + 3/2) + 64xcx*k4xdxxx*2xgamma(m/2 + 3/2) + 32kcx*3Jkdx*2xx**4xgamma (m/2 +
3/2)) + 4dkckdxex mxmxx**3xxx*kmxgamma(m/2 + 1/2)/(32*c**5*xgamma(m/2 + 3/2) +
64*ckx4*xd*kx*k*2*%gamma (m/2 + 3/2) + 32*c*k*3*kd**2*x**4*xgamma(m/2 + 3/2)) + 6%
ckdkex* mkx**3*kx*k* mklerchphi (d*x**2xexp_polar(I*pi)/c, 1, m/2 + 1/2)*gamma(m
/2 + 1/2)/(32xcx*5xgamma(m/2 + 3/2) + 64*xcx*4xd*x**2xgamma(m/2 + 3/2) + 32%
ckx3*xd*kx2*x*kx4*xgamma (m/2 + 3/2)) + 6*ckdkex* mkx**3*kx*x* mkgamma(m/2 + 1/2)/(3
2xcx*bkxgamma (m/2 + 3/2) + 64*xcx*4xdxxx*2xgamma(m/2 + 3/2) + 32kcx*k3Ikdx*k2kx*
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x4xgamma (m/2 + 3/2)) + dx*2xex*kmxm**3kx*x*5xx**mklerchphi (d*x**2*exp_polar (I
xpi)/c, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(32*cx*5xgamma(m/2 + 3/2) + 64*ckx*4x*
dxx**2%gamma (m/2 + 3/2) + 32xcx*3kd*k*x2xx**4*gamma(m/2 + 3/2)) - 3*d**2ke*x*m
*xm*k 2k x**k5xx*x*kmkxlerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 1/2)*gamma(m/2
+ 1/2)/(32*c**5xgamma(m/2 + 3/2) + 64*ckx4xdxx**2+gamma(m/2 + 3/2) + 32%c*x*
3kdx*2kx**k4kgamma (m/2 + 3/2)) - d*k*2kex*m*im*kx**5*xx*k*m*klerchphi (d*x**2xexp_p
olar(I*pi)/c, 1, m/2 + 1/2)*gamma(m/2 + 1/2)/(32*c**5*gamma(m/2 + 3/2) + 64
kxcxkdkd*x*k*2xgamma (m/2 + 3/2) + 32kck*3xdx*2kx*kxdxgamma(m/2 + 3/2)) + 33xd*x*
2xex*kmxx**5xx**kmklerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 1/2)*gamma(m/2
+ 1/2)/(32*cxx5xgamma (m/2 + 3/2) + 64*ck*4dxd*xx*2xgamma(m/2 + 3/2) + 32*c*
*x3xd**2xx*k*x4xgamma (m/2 + 3/2))) + Bk (ck*2ke*rxm¥m**3*x**3*xx**m*xlerchphi (d*x*
*x2xexp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(32xc**5xgamma(m/2 + 5
/2) + 64xcx*k4xdxx**2xgamma(m/2 + 5/2) + 32xc**3xd**2xx**4xgamma(m/2 + 5/2))
+ 3kck*2xexkmrm*k2xx**k3kx**kmklerchphi (d*x**2*exp_polar(I*pi)/c, 1, m/2 + 3
/2)*gamma (m/2 + 3/2)/(32*c**5*xgamma(m/2 + 5/2) + 64*cx*4xdxx**2xgamma(m/2 +
5/2) + 32%ck*3*d*k*2*x*k*x4*xgamma(m/2 + 5/2)) - 2¥ck*2kek* mimk*2*x*k*x3*¥x*k*m*ga
mma (m/2 + 3/2)/(32*c*x5*xgamma(m/2 + 5/2) + 64*c*x4*xd*x**2*gamma(m/2 + 5/2)
+ 32kck*k3kdx*kxk*k4kgamma(m/2 + 5/2)) - ck*2kerxmimkx*k*3*x*k*m*klerchphi (dxx*
*2xexp_polar(I*pi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(32*c**x5xgamma(m/2 + 5
/2) + 64xcx*4xdxxx*2xgamma(m/2 + 5/2) + 32kck*Jkd**kx**4d*xgamma(m/2 + 5/2))
- 3kck*2kex* mx*k*k3kxk*km*klerchphi (d*x**2%exp_polar(I*pi)/c, 1, m/2 + 3/2)*g
amma(m/2 + 3/2)/(32*c**5*gamma(m/2 + 5/2) + 64*ck*4*d*x**2*gamma(m/2 + 5/2)
+ 32kcx*3kdx*2kx*k*k4*kgamma (m/2 + 5/2)) + 18*c**2xexxmxx**3xx**xmxgamma(m/2 +
3/2) / (32*cx*b*xgamma(m/2 + 5/2) + 64xcx*xdxdxx**2xgamma(m/2 + 5/2) + 32%c**3
*xdx*k2kxk*4xgamma (m/2 + 5/2)) + 2kckdkerxmxmr*k3*kx*k*kE5xx**km*klerchphi (d*x**2*ex
p_polar(Ixpi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(32*c*x5xgamma(m/2 + 5/2) +
64*ckx4xd*x*k*2*%gamma (m/2 + 5/2) + 32*c*k*3*d**2*x*x4*xgamma(m/2 + 5/2)) + 6%
ckdkex*kmkmk*2kx**5xx*k*m*klerchphi (d*x**2xexp_polar(I*pi)/c, 1, m/2 + 3/2)*ga
mma (m/2 + 3/2)/(32*%c**5*gamma(m/2 + 5/2) + 64*cx*4*xdxx**2xgamma(m/2 + 5/2)
+ 32kck*3kd**2kx**k4kgamma(m/2 + 5/2)) - 2kckdkerkmrm*2*x**Exx**km*kgamma (m/2
+ 3/2)/(32xcx*b*gamma(m/2 + 5/2) + 64*c**x4xdxx**2*xgamma(m/2 + 5/2) + 32xcx
*x3xd*x2xx*k*4xgamma (m/2 + 5/2)) - 2xckd*kex* mimkx**5xx**m*klerchphi (d*x**2xexp
_polar(Ixpi)/c, 1, m/2 + 3/2)*gamma(m/2 + 3/2)/(32*c**5*gamma(m/2 + 5/2) +
B4*ckx4*xd*sx*k*2*gamma (m/2 + 5/2) + 32kck*3*kd*k*2*x**4d*gamma(m/2 + 5/2)) - 4*c
*dkexkmimkx*k*k5*xk*kmkgamma(m/2 + 3/2)/(32%c**x5kxgamma(m/2 + 5/2) + 64*cx*d*dx
x*kx2xgamma (m/2 + 5/2) + 32kc**3kd**2kx**k4*kgamma. . .

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

could not integrate
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)/(d*x"2+c)"3,x, algorithm="giac")
[Out] integrate((B*x~2 + A)*(x*e) m/(d*x~2 + c)~3, x)



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

/ (Bz>+ A) (ex)™ i
(dz? +¢)®

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x"2)*(exx) m)/(c + d*x~2)"3,x)
[Out] int(((A + B*x"2)*(e*x)"m)/(c + d*x~2)"3, x)

228
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(ex)™(A+Bz?)
a+bx2) (c+dx2)

341 [ s dz

Optimal. Leaf size=333

(Be— Ad)(ez)"*™ | (be(Be(3 —m) — Ad(7 —m)) + ad(Ad(3 — m) + Be(1 + m)))(em)1+m+b2 (Ab—
4c(be — ad)e (¢ + dz?)? 8c?(bc — ad)?e (¢ + dz?)

[Out] 1/4*%(-A*d+B*xc)*(e*x)” (1+m)/c/(-a*d+b*xc)/e/(d*x~2+c) ~2+1/8* (b*c* (B*c*(3-m)-A
*d* (7-m) ) +a*xd* (Axd* (3—-m) +Bxc* (1+m) ) ) * (e*x) ~ (1+m) /c~2/ (-a*d+b*c) "2/e/ (d*x~ 2+
c)+b~2% (Axb-B*a) * (exx) ~ (1+m) *hypergeom([1, 1/2+1/2*m], [3/2+1/2*m] ,-b*x~2/a)

/a/ (—axd+b*c) ~3/e/(1+m) +1/8* (b~ 2*c~ 2% (B*xc* (1-m) —A*d* (5-m) ) * (3-m) —a~2*d~2* (1

-m) * (Axd* (3—m) +Bxc* (1+m) ) +2*axbxc*d* (Bxcx (-m~2+2+m+3) +A*d* (m~2-6*m+5) ) ) * (ex*

x)~ (1+m) xhypergeom([1, 1/2+1/2xm], [3/2+1/2*m] ,-d*x~2/c)/c~3/(-a*d+bxc)~3/e/

(1+m)

Rubi [A]

time = 0.51, antiderivative size = 333, normalized size of antiderivative = 1.00, number of

number of rules __
integrand size 0.097,

steps used = 6, number of rules used = 3, integrand size = 31,
Rules used = {593, 598, 371}

(e)™+ o1 (1, 213 2455 — 2 (—ad(1 = m)(Ad(3 = m) + Be(m + 1)) + 2abod(Ad(m? — 6m + 5) + Be(=m + 2m + 3)) + P°3(3 = m) (Be(1 = m) = Ad(5 = m)))  #(ea)™(4b— aB)oFs (L2 5 —2) (01w (0d(Ad(3 — m) + Be(m + 1)) + be(Be(3 — m) — Ad(T—m)) . (ea)"™(Be— Ad)
8%e(m + 1) (bc — ad)® * ae(m+1)(be — ad)® + 8% (c+ da?) (be — ad)® H et @) o a

Antiderivative was successfully verified.
[In] Int[((e*x) m*(A + B*x~2))/((a + b*x~2)*(c + d*x~2)73),x]

[Out] ((Bxc - A*d)*(e*x)~(1 + m))/(4*c*(bxc — a*d)*ex(c + d*x"2)72) + ((b*c*(Bxcx*
(3 - m) - A%d*(7 - m)) + a*xd*(A*d*(3 - m) + Bkcx(1 + m)))*(e*x)~(1 + m))/(8
*xc"2%(bxc - axd) "2%ex(c + d*x~2)) + (b"2%(A*b - a*B)*(e*x)~ (1 + m)=*Hypergeo
metric2F1[1, (1 + m)/2, (3 + m)/2, -((b*x~2)/a)])/(ax(bxc - a*xd) 3*ex(1 + m

)) + ((b72%c™ 2% (B*c*(1 — m) - A*d*(5 - m))*(3 - m) - a~2*xd"2*x(1 - m)*(A*xdx*(

3 - m) + Bkc*(1 + m)) + 2*axbxckd*(B*xcx(3 + 2%m - m~2) + A*d*(5 - 6*m + m~2
)))*(e*x)~(1 + m)*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((d*x~2)/c)])
/(8*%c”3*%(b*c - a*xd) “3xex(1 + m))

Rule 371

Int[((c_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a”p
*((c*x)"(m + 1)/(c*(m + 1)))*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQl[{a, b, c, m, n, p}, x] && !'IGtQ[p, 0] && (ILt
Qlp, 0] Il GtQla, 01)

Rule 593

Int[((g_.)*(x_))"(m_.)*((a_) + (b_)*(x_)"(n_)) (p_)*((c_) + (d_.)*(x_)"(n_
))"(q)*((e ) + (£_.)*(x_)"(n_)), x_Symbol] :> Simp[(-(b*e - a*f))*(g*x) (m
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+ Dx(a + b*x™n)"(p + 1)*((c + d*x"n)~(q + 1)/(a*g*n*(bkc - axd)*(p + 1)))
, x] + Dist[1/(a*n*(b*c - a*d)*(p + 1)), Int[(g*x) mx(a + b*x™n) (p + 1)*(c
+ d*x"n) “g*Simp[c*(bxe - axf)*(m + 1) + e*n*(bxc - axd)*(p + 1) + dx(b*e -

axf)*(m + n¥(p + q + 2) + 1)*x"n, x], x], x] /; FreeQ[{a, b, c, d, e, f, g

, m, qF, x] & IGtQ[n, 0] && LtQlp, -1]

Rule 598

Int [(((g_)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(@_))~(p_)*((e) + (£_.)*(x_)"(n

IN/(c) + (d_)*(x_)"(n_)), x_Symbol]

:> Int[ExpandIntegrand[(g*x) “m*(a

+ b*x"n) "p*((e + f*x"n)/(c + d*x"n)), x], x] /; FreeQ[{a, b, c, d, e, £, g,

m, p}, x] && IGtQ[n, O]

Rubi steps

(ex)™ (A + Bz?) gy — (Bc — Ad)(ex)t™

f (ex)™ (4Abc—aAd(3—m)—aBc(1+m)+b(Bc—Ad)(3—m)z?) dx

(a+bx2) (c+da?)?

(a + bx?) (c + da?)? v 4c(be — ad)e (¢ + dz?)?
(Bc — Ad)(ex)*™

(be(Be(3 — m)

4c(be — ad)

— Ad(7 —m)) + ad(Ad(3 — m) + Bc

- 4c(bc — ad)e (c + dz?)”
(Bc — Ad)

ex )1+m

(be(Bce(3 —m)

8c?(bc — ad)?e (¢ + dz?)

— Ad(7 —m)) + ad(Ad(3 — m) + Bc

(Bc — Ad)(ex)*™

(be(Bce(3 —m)

8c2(bc — ad)?e (¢ + dz?)

— Ad(7—m)) + ad(Ad(3 — m) + Bc

- 4c(be — ad)e (¢ + dz?)?

(Bc — Ad)(ex)™

(be(Bce(3 —m)

8c?(bc — ad)?e (¢ + dz?)

— Ad(7 —m)) + ad(Ad(3 — m) + Bc

(
(
(
(
_ (
4c(be — ad)e (¢ + dx?)?
(
(
(
(

- 4c(be — ad)e (¢ + da?)?

Mathematica [A]
time = 0.91, size = 197, normalized size = 0.59

2
2

a(ex)™ (bZ(Ab aB)gFl(l Lfm 3m '%) b(Ab— aB)d2F1(1 ﬂ,aﬂ;fﬁ) _ (Ab—aB)d(be—

2
ad) 2 Fy (2, Lm 34m ;*"%)
2

8c2(bc — ad)?e (¢ + dz?)

. (ead(ee —Ad) 2P (3, —"m“%;—#))

a

3

(bc — ad)3(1 + m)

Antiderivative was successfully verified.

[In] Integrate[((e*x) m*(A + B*x~2))/((a + b*x~2)*(c + d*x~2)"3),x]

[Out] (x*(e*xx) m*x((b~2%(A*b - a*B)*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((

b*x~2)/a)])/a - (b*x(Axb - a*B)*d*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2,
-((d*x"2)/c)]1)/c - ((Axb - a*B)*d*(b*c - axd)*Hypergeometric2F1[2, (1 + m)
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/2, (3 +m)/2, -((d*x"2)/c)])/c”2 + ((b*c - axd) 2x(Bxc - A*d)*Hypergeometr
ic2F1[3, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)1)/c™3))/((bxc - axd)~3*(1 + m))

Maple [F]
time = 0.02, size = 0, normalized size = 0.00
/ (ex)™ (Bx? + A)
(b2? +a) (d2? + ¢)®

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(Bxx~2+A)/(b*x~2+a)/(d*x~2+c) " 3,x)
[Out] int((e*x) “m*(B*x~2+A)/(b*x~2+a)/(d*xx"2+c)"3,x)
Maxima [F]

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) m*(Bxx~2+A)/(bxx"2+a)/(d*x"2+c)"3,x, algorithm="maxima")
[Out] integrate((B*x~2 + A)*(x*e) m/((b*x"2 + a)*(d*x"2 + ¢)~3), x)
Fricas [F|

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)/(b*x~2+a)/(d*x~2+c)~3,x, algorithm="fricas")

[Out] integral((B*x~2 + A)*(x*e) m/(b*d~3*x"8 + (3xb*c*d™2 + a*d~3)*x"6 + 3x(b*c~
2%d + axcxd"2)*x"4 + a*xc”3 + (b*c”™3 + 3*axc~2xd)*x"2), 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((exx)** m* (Bxx**2+A)/ (bxx**2+a)/(d*x**2+c)**3,x)
[Out] Timed out
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((e*x) “m*(B*x~2+A)/(b*x~2+a)/(d*x~2+c)"3,x, algorithm="giac")

[Out] integrate((Bxx~2 + A)*(xxe) m/((b*x"2 + a)*(d*x"2 + c)~3), x)

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

/ (Bz?+ A) (ex)™
(bz? +a) (da? +¢)®

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x~2)*(e*x)"m)/((a + b*x"2)*(c + d*x~2)"3),x)
[Out] int(((A + Bxx"2)*(e*x)"m)/((a + b*x~2)*(c + d*x~2)"3), x)
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ex)™ (A+Bz?
3.42 [ llAbe)
(a+bz?)” (c+dz?)
Optimal. Leaf size=452
d(2Abc — 3aBc + aAd)(ex)'t™ (Ab — aB)(ex)*t™ d(A(4b%c® — a*d*(3 — m) + abcd(11 -
4ac(be — ad)?e (c + dz?)* 2a(bc — ad)e (a + bx?) (c + dz?)? 8ac?(bc

[Out] 1/4*d*(A*xaxd+2xAxb*c-3*Bxax*xc)* (e*xx)~(1+m) /a/c/(-a*xd+b*c)~2/e/(d*x"2+c) ~2+1/
2% (Axb-B*a) * (exx) ~(1+m) /a/ (—a*d+b*c) /e/ (bxx"2+a) / (d*x"2+c) ~2+1/8*d* (Ax (4xb~
2%c"2-a"2*%d"2* (3-m) +a*b*c*d* (11-m) ) —a*Bxc* (bkc* (11-m) +a*xd* (1+m) ) ) * (e*xx) ~ (1+
m)/a/c”2/ (—a*d+b*c) ~3/e/ (d*x"2+c) +1/2xb~2* (A*b* (b*c* (1-m) —a*xd* (7-m) ) +a*xB* (a
*xd* (5-m) +bxcx (1+m) ) ) * (e*x) ~ (1+m) xhypergeom([1, 1/2+1/2*m], [3/2+1/2*m] ,-b*x~
2/a)/a"~2/(—a*d+bxc) ~4/e/(1+m)-1/8*d* (b~ 2xc~ 2% (B*xc* (3—-m) -A*d* (7-m) ) * (5-m)-a~
2%d” 2% (1-m) * (A*xd* (3—-m) +B*c* (1+m) ) +2*a*xb*xckxd* (Bxcx (—-m~2+4*m+5) +A*d* (m~2-8*m+
7)) ) *(exx) ™ (1+m) *hypergeom([1, 1/2+1/2*m], [3/2+1/2*m],-d*x"2/c)/c”~3/(-a*d+b
*xc)~4/e/(1+m)

Rubi [A]

time = 0.89, antiderivative size = 452, normalized size of antiderivative = 1.00, number of

number of rules _ 0.097,
integrand size

steps used = 7, number of rules used = 3, integrand size = 31,
Rules used = {593, 598, 371}

(1,258 283, ) ({1 — m){Ad(3 — )+ Belm + 1) + 2abod(Ad{m? — S+ 7) + B+ 4m 4 5)) + (5 — m) (Be(S - m) — Ad(T — ) = =,

Antiderivative was successfully verified.
[In] Int[((e*x) m*(A + B*x~2))/((a + b*x~2)"2*x(c + d*x~2)~3),x]

[Out] (d*x(2*xAxbxc - 3*a*B*c + a*xA*xd)*(exx)~ (1 + m))/(4*a*c*(b*c - a*xd) 2xex(c + d
*x72)"2) + ((Axb - a*B)*(exx)”~(1 + m))/(2*a*(bxc - a*d)*ex(a + b*x"2)*(c +
d*x72)72) + (d*(A*x(4*xb~2%c™2 - a~2*d"2%(3 - m) + a*bxcxd*x(11 - m)) - a*B*c*
(bxcx(11 - m) + a*d*(1 + m)))*(e*xx)~(1 + m))/(8*xaxc™2*(b*c - a*xd) "3*ex(c +
d*x72)) + (b™2%(Axbx(b*c*(1 - m) - a*d*(7 - m)) + a*Bx(axd*(5 - m) + b*xc*(1

+ m)))*(exx)~(1 + m)*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((b*x~2)/
a)])/(2xa"2x(b*c - a*d) “4*ex(1 + m)) - (d*(b~2*c”2*(Bxc*(3 - m) - A*xdx(7 -
m))*(5 - m) - a”2%d"2*x(1 - m)*(A*d*(3 - m) + Bxcx(1 + m)) + 2*axb*ckxdx(Bxc*

(6 + 4%m - m~2) + Axd*(7 - 8*m + m~2)))*(e*xx)” (1 + m)*Hypergeometric2F1[1,

1 +m/2, (3+m/2, -((d*x"2)/c)])/(8*%c"3*(bxc — a*d) 4xex(1 + m))

Rule 371

Int[((c_)*(x_)) " (m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a”p
*((c*x)~(m + 1)/(cx(m + 1)))*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*x(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] && 'IGtQ[p, 0] && (ILt
Qlp, 0] |l GtQla, 01)
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Rule 593

Int [((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_)*((c_) + (d_.)*(x_)"(n_
)" (q)*((e ) + (£_.)*(x_)"(n_)), x_Symbol] :> Simp[(-(b*e - ax*f))x*(g*x) (m
+ 1x(a + b*xx™n)"(p + 1)*((c + d*x"n)~(q + 1)/(a*g*n*(bkc - axd)*(p + 1)))
, x] + Dist[1/(a*n*(b*c - axd)*(p + 1)), Int[(g*x) m*(a + b*xx"n)"(p + 1)*(c
+ d*x"n) “q*Simp[c*(b*xe - a*f)*(m + 1) + exn*x(b*c - a*d)*(p + 1) + dx(bxe -
axf)*(m + nx(p + q + 2) + 1)*x"n, x], x], x] /; FreeQ[{a, b, c, 4, e, f, g
, m, q}, x] & IGtQ[n, 0] && LtQ[p, -1]

Rule 598

Int [(((g_.)*(x_)) " (m_.)*((a_) + (b_.)*(x_)"(_))"(p_)*((e ) + (£_.)*(x_)"(n
M)/ ((c) + (@_.)*(x_)"(n_)), x_Symbol] :> Int[ExpandIntegrand[(g*x) “m*(a
+ b*x"n) "p*((e + f*x"n)/(c + d*x"n)), x], x] /; FreeQ[{a, b, c, d, e, £, g,
m, p}, x] && IGtQ[n, O]

Rubi steps
(ex)™ (2a Ad— Abc(1—m)—aBc(1+m)—(Ab—aB)d(5—
(ez)™ (A + Ba?) do — (Ab — aB)(ex)'*™ B J (atba?) (ctda?)?
(a + b22)? (¢ + dz?)? 2a(bc — ad)e (a + bx?) (c + dz2)? 2a(bc — ad)
(ex)™
_d(2Abc — 3aBc + aAd)(ex) ™ + (Ab — aB)(ex)t™ B /==
4ac(bc — ad)?e (c + da?)? 2a(bc — ad)e (a + bz?) (c + dx?)®
_ d(2Abc — 3aBc + aAd)(ex) ™ (Ab — aB)(ex)t™ d(A(4b
4ac(be — ad)?e (c + dz?)? 2a(bc — ad)e (a + bx?) (c + dz2)?
_ d(2Abc — 3aBc + aAd)(ex) ™ (Ab — aB)(ex)t™ (A(4b
"~ dac(be — ad)?e (c + dz?)? 2a(bc — ad)e (a + bx?) (c + da?)?
_ d(2Abc — 3aBc+ aAd)(ex) ™ (Ab — aB)(ex)t™ d(A(4b
"~ dac(be — ad)?e (c + dz?)? 2a(bc — ad)e (a + bx?) (c + dz2)?
_ d(24bc — 3aBc + aAd)(ex) I+m N (Ab — aB)(ex)t™ (A(4b

4ac(bc — ad)?e (c + da?)? 2a(bc — ad)e (a + bx?) (c + dz?)?

Mathematica [A]
time = 1.64, size = 267, normalized size = 0.59

alea)™ (ab?e(bBe = 3Abd + 2aBd)oFi (1, 52 2425 —12) — a%bcd(bBe — 3Abd + 2aBd) oF (1, 552 242 =42 ) + (b - 1) (1 (4b = aB)é o (2, 52 2425 —12) — ad(c(bBe — 24bd + aBd) o (2, 542 525 -2 + (be — ad) (Be - Ad)aFi (3, 52 242 -2 )))
(be— ad)' (1 +m)

Antiderivative was successfully verified.
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[In] Integrate[((exx) m*x(A + Bxx"2))/((a + b*x72)"2*(c + d*x~2)73),x]

[Out] (x*(e*x) “m*(axb~2%c~3*(b*Bxc - 3*A*bxd + 2xa*Bxd)*Hypergeometric2F1[1, (1 +
m)/2, (3 + m)/2, -((bxx~2)/a)] - a"2%bxc”2*d*(b*B*c - 3xA*b*d + 2¥a*B*d)*H
ypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)] + (bxc - a*d)*(b~2x

(Axb - a*B)*c~3*Hypergeometric2F1[2, (1 + m)/2, (3 + m)/2, -((b*x~2)/a)] -
a”~2*d* (cx (b*B*c - 2%A*b*d + a*B*d)*Hypergeometric2F1[2, (1 + m)/2, (3 + m)/

2, -((d*x"2)/c)] + (b*c - axd)*(Bxc - Axd)*Hypergeometric2F1[3, (1 + m)/2,

(3 + m)/2, -((d*x72)/c)]1))))/(a"2xc™3*(b*c - a*d)~4*(1 + m))

Maple [F]
time = 0.03, size = 0, normalized size = 0.00

/ (ex)™ (Bx? + A) i
(bz? +a)’ (d2? + ¢)®

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(Bxx~2+A)/(b*x"2+a) "2/ (d*x"2+c) ~3,x)
[Out] int((e*x) “m*(Bxx~2+A)/(b*x~2+a) 2/ (d*x"2+c)"3,x)
Maxima [F]

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) m* (B*x~2+A)/(b*x~2+a) 2/ (d*x"~2+c)"3,x, algorithm="maxima")
[Out] integrate((Bxx~2 + A)*(xxe) m/((b*x"2 + a)~2x(d*x"2 + c)~3), x)
Fricas [F]

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)/(b*x~2+a)~2/(d*x"2+c)"3,x, algorithm="fricas")

[Out] integral((B*x~2 + A)*(x*e) m/(b"2*d"3*x~10 + (3*%b~2%c*d™2 + 2%a*b*d~3)*x"8
+ (3%b"2%c"2%d + 6*a*bxc*xd”2 + a"2*%d"3)*x"6 + a~2%c”3 + (b"2%c”3 + 6*axbxc”
2%d + 3*%a"2xc*kd"2)*x"4 + (2%axbxc”3 + 3*%a"2xc”2*d)*x"2), x)

Sympy [F(-1)] Timed out
time = 0.00, size = 0, normalized size = 0.00

Timed out
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Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x)**xmx (Bxx**2+A)/ (b*x**2+a)*x*2/ (d*x**2+c) **3,X)

[Out] Timed out

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)/(b*x~2+a)~2/(d*x"2+c)~3,x, algorithm="giac")
[Out] integrate((B*x~2 + A)*(x*e) m/((b*x"2 + a)~2x(d*x"2 + ¢)~3), x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.00
/ (Bz>+ A) (ex)™
(b2? +a)® (dz? +¢)°

Verification of antiderivative is not currently implemented for this CAS.

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



237

(ex)™(A+Bz?
3.43 f (a+bx2)(3 (c+dx2))3 dz

Optimal. Leaf size=665

_d(A(2a%d* — b°c*(3 — m) + abed(13 — m)) — aBc(ad(11 — m) + be(1 +m))) (ex)'*™ (Ab — aB
8a2c(be — ad)3e (c + dz?)’ 4a(bc — ad)e (a +

[Out] -1/8*d* (A% (2*xa”~2*d"2-b~2*xc”~2* (3-m)+axb*c*d* (13-m) ) —a*B*c* (axd*(11-m)+b*c* (1
+m) ) ) *(exx) " (1+m)/a~2/c/ (-axd+b*xc) ~3/e/ (d*x"2+c) ~2+1/4* (Axb-B*a) * (exx) ~ (1+m
)/a/ (—a*d+bxc)/e/ (b*x~2+a) "2/ (d*x~2+c) "2+1/8* (Axb* (b*c* (3-m) —a*d* (11-m) ) +a*
B* (a*d* (7-m)+b*c* (1+m))) * (e*x) ~(1+m) /a~2/ (-axd+b*c) “2/e/ (b*x~2+a) / (d*x~2+c)
~2+1/8*d* (A* (axd+b*c) * (b~ 2xc~ 2% (3-m) +a~2*d " 2* (3—-m) —2*a*b*c*d* (9-m) ) +a*B*cx* (
2%axbkxckd*x (11-m) +b~2%c~2* (1+m) +a~2*d" 2% (1+m) ) ) * (exx) ~ (1+m) /a~2/c~2/ (—a*xd+bx*
c)~4/e/ (d*x"2+c)+1/8*b~ 2% (a*xB* (b~ 2%c~ 2% (-m~2+1) —2*%axbxcxd* (-m~2+6*m+7) —a~ 2%
d"2% (m~2-12*m+35) ) +Axb* (a"2*d~2* (m~2-16*m+63) —2*a*b*cxd* (m~2-10*m+9) +b~2*c~
2% (m~2-4*m+3) ) ) * (exx) ~ (1+m) *hypergeom([1, 1/2+1/2+*m], [3/2+1/2*m] ,-b*x~2/a)/
a~3/(-axd+b*c)~5/e/ (1+m)+1/8*d”~2* (b~ 2*c~2* (Bkc* (5-m) —A*d* (9-m) ) * (7-m) —a~2*d
2% (1-m) * (A*xd* (3—m) +Bxc* (1+m) ) +2*a*b*ckd* (Bkck (-m~2+6*m+7) +A*d* (m~2-10*m+9)
) ) *(e*x) ~ (1+m) *hypergeom([1, 1/2+1/2*m], [3/2+1/2*m] ,-d*x"~2/c)/c”3/(-axd+b*c
)~5/e/(1+m)

Rubi [A]
time = 1.50, antiderivative size = 665, normalized size of antiderivative = 1.00, number of

number of rules _
integrand size 0.097,

steps used = 8, number of rules used = 3, integrand size = 31,
Rules used = {593, 598, 371}

Antiderivative was successfully verified.
[In] Int[((exx)"m*(A + B*x"2))/((a + b*x~2)"3x(c + d*x~2)"3),x]

[Out] -1/8*%(d*(A*(2*xa~2*d"2 - b~2*c"2%(3 - m) + a*b*cxd*(13 - m)) - a*Bkc*(axd*(1
1 -m) + bxcx(1 + m)))*(e*xx)"(1 + m))/(a"2xcx(b*c - axd) "3*ex(c + d*xx~2)"2)
+ ((Axb - a*B)*(e*x)~ (1 + m))/(4d*xax(bxc - axd)*ex(a + b*x"2) " 2*%(c + d*x~2)
~2) + ((A*b*(b*xc*x(3 - m) - axd*(11 - m)) + a*B*(axd*(7 - m) + bxcx(1 + m)))
*(exx)"(1 + m))/(8*%a"2*(bxc — a*d) "2xex(a + b*x"2)*(c + d*x72)72) + (d*(Ax(
bxc + a*d)*(b"2*%c™2%(3 - m) + a~2xd"2*(3 - m) - 2*a*b*c*d*(9 - m)) + axBxcx*
(2xaxb*c*d*(11 - m) + b~ 2*xc™2%(1 + m) + a”2%d"2*x(1 + m)))*(exx)"(1 + m))/(8
*a"2%c" 2% (b*c - axd) “4dxex(c + d*x"2)) + (b"2*x(a*Bkx(b~2*xc™2*x(1 - m™2) - 2*ax
bxcxd* (7 + 6*m - m™2) - a"2%d"2*(35 - 12+%m + m~2)) + Axbx(a~2*d"2*(63 - 16%
m + m~2) - 2%axbkckd*(9 - 10*m + m~2) + b"2*c"2%(3 - 4*m + m”~2)))*(exx) " (1
+ m)*Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((b*x~2)/a)])/(8*a~3x*(b*c
- axd)“5*%ex(1 + m)) + (d72*x(b"2*c™ 2% (Bxc*x(5 - m) - Axd*(9 - m))*(7 - m) - a
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“2%d"2% (1 - m)*(A*xd*(3 — m) + Bxc*x(1 + m)) + 2%axbxckxd*x(Bxc*(7 + 6*%m - m~2)
+ Axd*(9 - 10*m + m~2)))*(e*x)~ (1 + m)*Hypergeometric2F1[1, (1 + m)/2, (3
+ m)/2, -((d*x72)/c)])/(8*c”3*(b*c - a*d) 5*xex(1 + m))

Rule 371

Int[((c_.)*(x_)) " (m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a~p
*((cxx)~(m + 1)/(c*x(m + 1)))+*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & 'IGtQ[p, 0] && (ILt
Qlp, 0] |l GtQ[a, 0])

Rule 593

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*x(x_)"(n_))~(p_)*((c_) + (d_.)*(x_)"(n_
D))" (q)*((e)) + (£_)*(x_)"(n_)), x_Symbol] :> Simp[(-(bxe - axf))*(g*x) " (m
+ Dx(a + b*xx™n)"(p + 1)*((c + d*x"n)~(q + 1)/(a*g*n*(bkc - axd)*(p + 1)))
, x] + Dist[1/(a*n*(b*c - axd)*(p + 1)), Int[(g*x) m*(a + b*xx"n)"(p + 1)*(c
+ d*x"n) “q*Simp [c*(bxe - a*f)*(m + 1) + e*n*x(b*c - axd)*(p + 1) + dx(b*e -
axf)*(m + nx(p + q + 2) + 1)*x"n, x], x], x] /; FreeQ[{a, b, c, d, e, f, g
, m, qF, x] & IGtQ[n, 0] && LtQ[p, -1]

Rule 598

Int[(((g_.)*(x_))"(m_.)*x((a) + (b_)*x(x_)"(m )~ (p_)*((e ) + (f_.)*(x_)"(n
M)/ ((c) + (@_.)*(x_)"(n_)), x_Symbol] :> Int[ExpandIntegrand[(g*x) “m*(a
+ bxx™n) “px((e + f*x"n)/(c + d*x"n)), x], x] /; FreeQ[{a, b, c, 4, e, £, g,
m, p}, x] && IGtQ[n, O]

Rubi steps
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f (ex)™ (4a Ad— Abc(3—m)—aBc(1+m)—(Ab—aB)d|

(el.)m (A + B.’L’2) dr = (Ab - CLB)(BCL’) Ltm (a+bx2)2 (c+dz?)?
(a + bx2)® (c + dz?)? 4a(bc — ad)e (a + bx?)? (c + da?)? 4a(bc — ad)
(Ab — aB)(ex)™™ (Ab(bc(3 — m) — ad(11 — m)) + aB(ad
- 2 5 T
4a(bc — ad)e (a + bzx?)” (c + dz?) 8a?(bc — ad)?e (a + b:

_d(A(2a%d* — b°c*(3 — m) + abed(13 — m)) — aBc(ad(11 — m) + be(1 +m)
8a2c(bc — ad)3e (¢ + dx?)?

d(A(2a%d? — b%c*(3 — m) + abcd(13 — m)) — aBc(ad(11 — m) + be(1 +m.
8a2c(bc — ad)3e (¢ + da?)?

d(A(2a*d? — b*c*(3 — m) + abcd(13 — m)) — aBc(ad(11 — m) + be(1 + m,
- 8a2c(be — ad)3e (¢ + dx?)?

d(A(2a*d? — b*c*(3 — m) + abcd(13 — m)) — aBc(ad(11 — m) + be(1 + m,
8a2c(be — ad)3e (¢ + dx?)?

_ d(A(2a%d* — b°c*(3 — m) + abcd(13 — m)) — aBc(ad(11 — m) + be(1 +m)
8a2c(be — ad)3e (c + dx?)”

Mathematica [A]
time = 2.24, size = 327, normalized size = 0.49

alen)" (30 d(bBe — 24+ aBd) o (1, 2 35 12 ) — 3a%eHd(bBe — 240 + aBd)oF (1, 5% 552 —22) + (—bo+ ad) (ab'c (BB — 3Abd + 2aBd)oF (2, 242 2 ) + e (2bBe — 3Abd + aB) oF (2,142 52— ) + (bo — ad) (F(Ab— aB) R (3, 52 542 —12) + % (Be— Ad)oF (3,142 5 -2 ) ))
@ (—be + ad)*(1 +m)

Antiderivative was successfully verified.

[In] Integrate[((exx) m*x(A + Bxx"2))/((a + b*x"2)"3*(c + d*x~2)73),x]

[Out] (x*(e*x) “m*(3*a~2%b~2%c~3*d* (b*xBxc - 2xAxbxd + a*B*d)*Hypergeometric2F1[1,
(1 +m/2, 3+ m/2, -((b*x"2)/a)] - 3*a~3xbxc™2xd"2*x(b*B*c - 2%Axb*d + ax
Bxd) *Hypergeometric2F1[1, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)] + (-(b*c) + a
*xd) * (a*b~2xc~3* (b*xB*xc - 3*%Axbxd + 2*a*Bxd)*Hypergeometric2F1[2, (1 + m)/2,
(3 + m)/2, -((b*x~2)/a)] + a~3*cxd"2*(2xb*xB*c - 3*Axb*d + a*Bxd)*Hypergeome
tric2F1[2, (1 + m)/2, (3 + m)/2, -((d*x"2)/c)] + (b*c - a*xd)*(b~2x(Axb - a*
B) *c~3*Hypergeometric2F1[3, (1 + m)/2, (3 + m)/2, -((b*x~2)/a)] + a~3*d~2x%(
Bkc - A*d)*Hypergeometric2F1[3, (1 + m)/2, (3 + m)/2, -((d*x~2)/c)]))))/(a”
3%c™3*(-(bxc) + a*d)~5x(1 + m))

Maple [F]

time = 0.02, size = 0, normalized size = 0.00

/ ( (ex)™ (Bx? + A)

ba? + a)® (dz? +c)°
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Verification of antiderivative is not currently implemented for this CAS.
[In] int((e*x) “m*(B*x~2+A)/(b*x~2+a) "3/ (d*x"2+c)~3,x)
[Out] int((e*xx) “m*(B*x~2+A)/(b*x~2+a) "3/ (d*x~2+c)"3,x)

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) “m*(B*x~2+A)/(b*x~2+a) ~3/(d*x"2+c)~3,x, algorithm="maxima")
[Out] integrate((Bxx~2 + A)*(xxe) m/((b*x~2 + a)~3x(d*x"2 + ¢c)~3), x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)/(b*x~2+a) ~3/(d*x"2+c)~3,x, algorithm="fricas")

[Out] integral((B*x~2 + A)*(x*e) m/(b~3*%d"3*x~12 + 3*(b~3*c*d”~2 + axb~2*%d~3)*x~10
+ 3% (b"3%c"2%d + 3*axb~2*ckd~2 + a~2*%b*d"3)*x"8 + (b"3%c”3 + 9xaxb~2xc”2*d
+ 9%a”2%bxc*d"2 + a~3*%d"3)*x"6 + a~3*%c”3 + 3*%(axb"2%c”3 + 3*ka~2%bkxc~2*d +

a~3*ckd"2)*x"4 + 3x(a"2*%b*c”3 + a"3*c”2*d)*x"2), 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)**xmx (Bxxx*2+A)/ (b*x**2+a)**3/ (d*x**2+c) **3,X)

[Out] Timed out

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(B*x~2+A)/(b*x~2+a) 3/ (d*x"2+c)~3,x, algorithm="giac")
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[Out] integrate((Bxx~2 + A)*(xxe) m/((b*x~2 + a)~3x(d*x"2 + ¢)~3), x)
Mupad [F]

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

/ (Bz?+ A) (ex)™
(bz? +a)® (d2? + ¢)®

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x"2)*(e*x)"m)/((a + b*x~2)"3x(c + d*x~2)"3),x)
[Out] int(((A + B*x"2)*(e*x)™m)/((a + b*x"2)"3x(c + d*x~2)"3), x)
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3.44 [(ex)™ (a+ bz2)? (A + Bz?) (¢ + dz?)’ da
Optimal. Leaf size=1059

(a3Bd3(105 + 71m + 15m?2 + m3) — a?bd?(5 + m) (Ad(3 + m)(9 +m + 2p) + 2Bc(30 + 13m + m? + 2p +

[Out] -(a"3*B*d~3*(m~3+15*m~2+71*m+105) —a~2*b*d~2* (5+m) * (A*xd* (3+m) * (9+m+2%p) +2*B*
c* (m~2+2*m*p+13*m+2*p+30) ) +a*b~2xcxd* (2xA*xd* (216+m~3+84*p+8*p~2+4*m~2% (5+p)
+m* (4%p~2+44%p+123) ) +B*c* (267+m~3+40%p+4*p~2+m~ 2% (21+4*p) +m* (4*xp~2+44*p+143
)))—-b~3%c~ 2% (48*Bxc+Axd* (513+m~3+366*p+92*p~2+8*p~3+m~2% (23+6%p) +m* (12%p~2+
92xp+183)) ) ) *(exx) ~ (1+m) * (b*x~2+a) " (1+p) /b~4/e/ (3+m+2xp) / (5+m+2%p) / (T+m+2%p
)/ (9+m+2*p) + (a~2*B*d "~ 2% (m~2+12*m+35) +b~ 2% c* (24*Bkc+A*d* (99+m~2+40*p+4*p~2+4
*xm* (5+p) ) ) —axb*d* (A*xd* (5+m) * (9+m+2*p) +Bxc* (65+m~2+2*p+2*m* (9+p) ) ) ) * (e*xx) ~ (1
+m) * (b*xx~2+a) ~ (1+p) * (d*x~2+c) /b~3/e/ (5+m+2x*p) / (T+m+2x*p) / (9+m+2xp) — (a*B*xd* (7
+m) —b* (6*B*c+A*d* (9+m+2xp) ) ) * (e*xx) ~ (1+m) * (b*x~2+a) ~ (1+p) * (d*x~2+c) "2/b"2/e/
(T+m+2*p) / (9+m+2*p) +B* (e*x) ~ (1+m) * (b*x~2+a) ~ (1+p) * (d*x~2+c) "3/b/e/ (9+m+2xp)
+(a*x (1+m) * (a~3*B*d~3* (m~3+15*m~2+71*m+105) —a~2*b*d~2* (5+m) * (A*d* (3+m) * (9+m+
2%p) +2*Bxc* (m~2+2*m*p+13*m+2*p+30) ) +a*b~2*c*d* (2xA*d* (216+m~3+84*p+8*p~2+4*
m”~2% (5+p) +m* (4*p~2+44xp+123) ) +Bxc* (267+m~3+40*p+4*p~2+m~2* (21+4*p) +m* (4*p~2
+44xp+143)) ) -b~3*c~2* (48*Bxc+A*d* (513+m~3+366*p+92xp~2+8*p~3+m~2* (23+6%p) +m
* (12%p~2+92%p+183) ) ) ) —bxc* (3+m+2%p) * (2xbkc* (2+p) * (2xb*c* (3+p) * (a*B* (1+m) -A*
b* (9+m+2%p) ) + (~a*d+b*c) * (1+m) * (a*xB* (7+m) —Axb* (9+m+2%*p) ) ) + (1+m) * (bxc* (2*¥b*c*
(3+p) * (a*B* (1+m) —Axb* (9+m+2*p) ) + (—a*d+b*c) * (1+m) * (a*xB* (7+m) —Axb* (9+m+2*p) ) )
—a* (2xb*c*d* (3+p) * (a*xB* (1+m) —Axb* (9+m+2+p) ) +d* (—a*xd+b*c) * (1+m) * (a*B* (7+m) -A
*xbx (9+m+2%p) ) +4* (—axd+b*c) * (a*xB*d* (7+m) —b* (6xB*xc+A*d* (9+m+2*p))))) ) ) * (exx) "~
(1+m) * (b*x~2+a) “p*hypergeom([-p, 1/2+1/2*m], [3/2+1/2*m] ,-b*x"2/a)/b"4/e/(1+
m) / (3+m+2%p) / (5+m+2*p) / (7+m+2*p) / (9+m+2*p) / ((1+b*x~2/a) “p)

Rubi [A]

time = 1.59, antiderivative size = 1047, normalized size of antiderivative = 0.99, number

number of rules _ ( 199
integrand size ’

of steps used = 6, number of rules used = 4, integrand size = 31,
Rules used = {595, 470, 372, 371}

Antiderivative was successfully verified.
[In] Int[(e*x) m*x(a + b*x~2) px(A + B*x"2)*(c + d*x~2)"3,x]

[Out] -(((a"3*B*d~3*(105 + 71*m + 156*xm~2 + m~3) - a~2*b*d~2*(5 + m)*(A*d*(3 + m)*
(9 + m + 2%p) + 2xBxc*(30 + 13*m + m™2 + 2%p + 2*m*p)) + axb~2kckd* (2kAxd*(
216 + m~3 + 84*p + 8xp~2 + 4*m~2x(5 + p) + m*x(123 + 44xp + 4*p~2)) + Bkcx(2
67 + m~3 + 40*%p + 4*p~2 + m~2%(21 + 4xp) + m*(143 + 44xp + 4*p~2))) - b~ 3*c
~2x(48%B*c + A*d*(513 + m~3 + 366*p + 92*%p~2 + 8*p~3 + m~2%(23 + 6xp) + m*(
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183 + 92xp + 12%p~2))))*(exx)~(1 + m)*(a + b*x"2)"(1 + p))/(b"4*ex(3 + m +
2xp)*(5 + m + 2xp)*(7 + m + 2%p)*(9 + m + 2*p))) + ((a~2*B*d"2*(35 + 12xm +
m~2) + b72*kc*k(24*B*c + A*d*(99 + m~2 + 40*p + 4*p~2 + 4xmx(5 + p))) - axbx
dx(A*d*(5 + m)*(9 + m + 2%p) + Bxcx(65 + m™2 + 2%p + 2km*(9 + p))))*(exx)~(
1 +m)*(a + bxx"2)"(1 + p)*x(c + d*x"2))/(b"3*xex(5 + m + 2*p)*(7 + m + 2*p)*
(9 + m + 2xp)) + ((6%b*Bxc — a*Bxd*(7 + m) + Axb*d*(9 + m + 2xp))*(exx)~(1
+ m)*(a + bxx"2)"(1 + p)*(c + d*x"2)72)/(b"2%e*(7 + m + 2xp)*(9 + m + 2%p))
+ (Bx(e*x)~(1 + m)*(a + b*x"2)"(1 + p)*(c + d*x~2)"3)/(b*xex(9 + m + 2%p))
= ((c*x(2xb~2%c"2%(3 + p)*(a*xB*(1 + m) - A*b*(9 + m + 2%p)) - 2*axbxc*d*(3 +
p)*(axB*(1 + m) - Axbx(9 + m + 2%p)) + b*ck(bxc - axd)*(1 + m)*(a*Bx(7 + m
) — A¥bx(9 + m + 2%p)) - axd*(bxc - a*d)*(1 + m)*(a*xBx(7 + m) - Axb*(9 + m
+ 2xp)) + 4xax(bxc - a*d)*(6xbxBkxc - axBxd*(7 + m) + A*b*d*(9 + m + 2%p)) +
(2xbxc* (2 + p)*(2xbxc*(3 + p)*(a*xBx(1 + m) - Axb*(9 + m + 2xp)) + (bxc - a
*d)*(1 + m)*(a*xB*x(7 + m) - A¥bx(9 + m + 2*p))))/(1 + m)) - (a*x(a”3*xB*d~3x(1
05 + 71xm + 15*m™2 + m~3) - a~2%b*xd"2*(5 + m)*(A*d*(3 + m)*(9 + m + 2xp) +
2xBxc*x(30 + 13*m + m~2 + 2%p + 2xm*p)) + axb~2*ckd* (2¥A*d* (216 + m~3 + 84x*p
+ 8xp~2 + 4*m~2%(5 + p) + m*x(123 + 44xp + 4*p~2)) + Bkcx(267 + m~3 + 40%*p
+ 4xp~2 + m"2x(21 + 4xp) + mx(143 + 44xp + 4*p~2))) - b~ 3*c”2%(48xBxc + Axd
*(513 + m™3 + 366*%p + 92*%p~2 + 8%p~3 + m~2%(23 + 6%p) + m*x(183 + 92*p + 12%
P~2)))))/(bx(3 + m + 2xp)))*(e*x)~(1 + m)*(a + bxx"2) “pxHypergeometric2F1[(
1 +m)/2, -p, 83+ m/2, -((b*x72)/a)])/(b"3*%e*(5 + m + 2%p)*(7 + m + 2%p)x*
(9 + m + 2xp)*(1 + (b*x"2)/a)"p)

Rule 371

Int [((c_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))~(p_), x_Symbol] :> Simp[a”p
*((c*x)"(m + 1)/(c*(m + 1)))*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & 'IGtQ[p, 0] && (ILt
Qlp, 01 Il GtQla, 01)

Rule 372

Int[((c_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Dist[a"I
ntPart[p]l*((a + b*x"n) FracPart[p]/(1 + bx(x"n/a)) FracPart[p]), Int[(c*x)~
m*(1 + b*x(x"n/a))"p, x], x] /; FreeQ[{a, b, c, m, n, p}, x] && !'IGtQ[p, O]
& ' (ILtQ[p, 0] || GtQ[a, 01)

Rule 470

Int[((e_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(@_))"(p_.)*((c_) + (d_.)*(x_)"(n
_)), x_Symbol] :> Simp[d*(exx)"(m + 1)*((a + b*x"n)~(p + 1)/(b*ex(m + nx(p

+ 1) +1))), x] - Dist[(a*d*(m + 1) - b*cx(m + nx(p + 1) + 1))/(b*(m + n*(p
+ 1) + 1)), Int[(e*x)"m*(a + b*x™n)"p, x], x] /; FreeQ[{a, b, c, d, e, m,

n, pt, x] && NeQ[bxc - a*d, 0] &% NeQ[m + nx(p + 1) + 1, 0]

Rule 595
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Int [((g_.)*(x_))~(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_.)*((c_) + (d_.)*(x_)"(n
Mg )*((e) + (£_)*(x_)"(n_)), x_Symbol] :> Simp[f*(g*x)~(m + 1)*(a +
b*x"n) “(p + 1)*((c + d*x"n)~q/(b*gx(m + nx(p + q + 1) + 1))), x] + Dist[1/(
bx(m + n¥(p + q + 1) + 1)), Int[(g*x) m*(a + b*x"n) px(c + d*x"n)~(q - 1)*S
imp[cx((bxe - a*f)*(m + 1) + b*exnx(p + q + 1)) + (d*x(b*xe - a*xf)*(m + 1) +

fxnxqx (bkc - axd) + bkexd*n*(p + q + 1))*x"n, x], x], x] /; FreeQ[{a, b, c,
d, e, f, g, m, p}, x] & IGtQ[n, 0] && GtQlq, 0] && !'(EqQlq, 1] &% Simple
rQle + f*x"n, ¢ + d*x"n])

Rubi steps

B(ez)™™ (a + bz2)"*? (c + da?)®  [(ex)™ (a + bz?)P (c+
= +
be(9 + m + 2p)
(6bBc — aBd(7 + m) + Abd(9 + m + 2p))(ex)™™ (a + bz?)
b2e(7+ m + 2p)(9 + m + 2p)
(a’Bd?(35 + 12m + m?) + b?c(24Bc + Ad(99 + m? + 40p +

/ (ez)™ (a+ b2®)? (A+ Ba?) (c + do?)® da

(a®*Bd*(105 + 71m + 15m?* + m?®) — a®bd*(5 + m) (Ad(3 4

(a®Bd3(105 + 71m + 15m? + m3) — a?bd?(5 + m) (Ad(3 -

(a®*Bd3(105 + 71m + 15m? + m?) — a?bd*(5 + m) (Ad(3 4

Mathematica [A]
time = 0.41, size = 248, normalized size = 0.23

o\ [ A F (Lm _pysim, a2 A(Be+ 3Ad)a? o F, (4m, _p; stm, _ta? 3¢(Be+ Ad) o Fy (5, —p; Tm, a2 (3Be+ Ad) o Fy (L, —p; 2m, b Bda?,F, 'l+vn.7p;ll+m;7%
b 3 2 B 2 e 3 2 ] 3 7 B B
z(ex)™ (a+ba?)” (14— + +dz* +do’ +

a T+m 3+m 5+m T+m 9+m

Antiderivative was successfully verified.

[In] Integrate[(e*x) m*(a + b*x~2) p*x(A + Bxx~2)*(c + d*x~2)73,x]

[Out] (x*(exx) m*x(a + b*xx~2) “px((A*c~3*Hypergeometric2F1[(1 + m)/2, -p, (3 + m)/2
, —((b*x72)/a)]1)/(1 + m) + (c™2x(B*c + 3%A*d)*x”~2xHypergeometric2F1[(3 + m)
/2, -p, (56 + m)/2, -((b*x~2)/a)]1)/(3 + m) + d*x~4*((3*cx(B*xc + Axd)*Hyperge
ometric2F1[(5 + m)/2, -p, (7 + m)/2, -((b*x~2)/a)])/(5 + m) + d*x~2%(((3*B*
c + Axd)*Hypergeometric2F1[(7 + m)/2, -p, (9 + m)/2, -((b*x72)/a)])/(7 + m)
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+ (B*d*x~2xHypergeometric2F1[(9 + m)/2, -p, (11 + m)/2, -((b*x~2)/a)])/(9
+m)))))/(1 + (b*x"2)/a)"p

Maple [F]
time = 0.03, size = 0, normalized size = 0.00

/ (ex)™ (bz® +a)" (Bz®> + A) (d2* + c)3 dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(b*x~2+a) “p* (B*xx~2+A)* (d*x~2+c)~3,x)
[Out] int((e*x) m*(b*x~2+a) “p* (B*x~2+A)*(d*x~2+c)~3,x)

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) “p* (B*x~2+A)* (d*x~2+c) ~3,x, algorithm="maxima")
[Out] integrate((B*x~2 + A)*(d*x~2 + c) 3*(b*x~2 + a) p*(x*e)"m, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) “p* (B*x~2+A)*(d*x~2+c) ~3,x, algorithm="fricas")

[Out] integral((B*d~3*x~8 + (3*B*c*d™2 + A*d~3)*x76 + 3x(B*c~2xd + A*cxd~2)*x~4 +
Axc™3 + (B*c™3 + 3xAxc”2*d)*x72)*(b*x~2 + a) p*(x*e)"m, 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)**m* (b*x**2+a)**xp* (B*xx**2+A)* (d*x**2+c) **3,X)
[Out] Timed out

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((e*x) “m*(b*x~2+a) “p* (B*x~2+A)*(d*x~2+c)~3,x, algorithm="giac")

[Out] integrate((Bxx~2 + A)*(d*x"2 + c) 3*(b*x"2 + a) p*x(x*e)”m, x)

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

/(Bz2+A) (ex)™ (ba? +a)” (da? + ¢)’ dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int((A + B*x"2)*(exx) m*x(a + b*x~2) p*(c + d*x~2)"3,x)
[Out] int((A + Bxx"2)*(e*x) m*(a + b*x~2) px(c + d*x~2)"3, x)
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3.45 [(ex)™ (a+ bz2)? (A + Bz?) (¢ + dz?)’ da
Optimal. Leaf size=495

(a®Bd%(15 + 8m + m?) + b%c(8 Bc + Ad(7 + m + 2p)?) — abd(Ad(3 + m)(7 + m + 2p) + Bc(27 + m? + 2p
bde(3 +m+2p)(5+m + 2p)(7+m + 2p)

[Out] (a~2#B*d~2* (m~2+8*m+15) +b~2%c* (8*B*c+Axd* (7T+m+2%p) ~2) —a*b*d* (A*d* (3+m) * (7+m
+2%p) +B*c* (27+m~2+2*p+2*m* (6+p) ) ) ) * (e*x) ~ (1+m) * (b*x~2+a) ~ (1+p) /b~3/e/ (3+m+2
*p) / (5+m+2*p) / (7+m+2*p) — (a*xBxd* (5+m) bk (4*xBxc+A*d* (7+m+2*p) ) ) * (e*x) ~ (1+m) * (
bxx~2+a) " (1+p) * (d*x~2+c) /b~2/e/ (5+m+2%*p) / (T+m+2%p) +B* (e*x) ~ (1+m) * (b*x~2+a) =
(1+p) *(d*x~2+c) “2/b/e/ (T+m+2*p) — (b*c* (3+m+2*p) * (2xb*c* (2+p) * (a*B* (1+m) -Axb*
(7+m+2%p) ) +(—axd+b*c) * (1+m) * (a*B* (5+m) —A*b* (7+m+2%p) ) ) —a* (1+m) * (2*b*c*xd* (2+
p) * (a*B* (1+m) —A*b* (7+m+2%p) ) +d* (—axd+b*c) * (1+m) * (a*B* (5+m) —A*b* (7+m+2*p) ) +2
* (—axd+b*c) * (a*Bxd* (5+m) -b* (4*Bxc+A*d* (7+m+2%p) ) ) ) ) * (e*x) ~ (1+m) * (b*xx~2+a) “p
xhypergeom([-p, 1/2+1/2*m], [3/2+1/2*m] ,-b*x~2/a)/b~3/e/(1+m)/(3+m+2%*p)/(5+m
+2xp) / (T+m+2xp) / ((1+b*x~2/a) “p)

Rubi [A]

time = 0.50, antiderivative size = 464, normalized size of antiderivative = 0.94, number of

number of rules _ 0.129
integrand size ’

steps used = 5, number of rules used = 4, integrand size = 31,
Rules used = {595, 470, 372, 371}

E—— 7 )

Antiderivative was successfully verified.
[In] Int[(e*x) "m*x(a + b*x~2) p*x(A + B*x"2)*(c + d*x~2)"2,x]

[Out] ((a"2*B*d~2*%(15 + 8*%m + m~2) + b~ 2xcx(8*Bkxc + A*d*(7 + m + 2%p)~2) - axb*dx
(Axd*(3 + m)*(7 + m + 2%p) + B*kcx(27 + m™2 + 2xp + 2*m*(6 + p))))*(exx)~(1
+ m)*(a + b*xx"2)"(1 + p))/(b"3xe*x(3 + m + 2xp)*(5 + m + 2xp)*(7 + m + 2%p))
+ ((4xb*B*c - axB*d*(5 + m) + A*bxd*(7 + m + 2*p))*(e*xx)~(1 + m)*(a + b*x~
2)"(1 + p)*x(c + d*x"2))/(b"2%ex(5 + m + 2xp)*(7 + m + 2*p)) + (Bx(exx)~(1 +
m)*x(a + bxx"2)~(1 + p)*(c + d*x~2)72)/(b*ex(7 + m + 2%p)) - ((c*x((2*¥b*c*x(2
+ p)*(a*Bx(1 + m) - A*bx(7 + m + 2%p)))/(1 + m) + (bxc - a*d)*(axB*(5 + m)
- Axbx(7 + m + 2*p))) + (a*x(a"2*%B*d"2x(15 + 8*m + m~2) + b~ 2*xcx(8*Bxc + Ax
d*(7 + m + 2%p)~2) - axbxd*(A*d*(3 + m)*(7 + m + 2%p) + Bxc*(27 + m~2 + 2%p
+ 2xm*(6 + p)))))/(b*(3 + m + 2%p)))*(exx)~(1 + m)*(a + b*x"~2) “p*Hypergeom
etric2F1[(1 + m)/2, -p, (3 + m)/2, -((b*x72)/a)])/(b"2%e*x(5 + m + 2*p)*(7 +
m + 2xp)*(1 + (bxx~2)/a)"p)

Rule 371

Int[((c_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a”p
*((c*x)"(m + 1)/(c*(m + 1)))*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1
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, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & !'IGtQ[p, 0] && (ILt
Qlp, 0] Il GtQla, 01)

Rule 372

Int[((c_.)*(x )) " (m_.)*x((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Dist[a"I
ntPart[p]*((a + b*x"n) FracPart[p]/(1 + b*(x"n/a)) FracPart[p]), Int[(c*x)~
m* (1 + b*(x"n/a))"p, x], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & !'IGtQ[p, O]
& ' (ILtQ[p, 0] || GtQ[a, 0])

Rule 470

Int[((e_.)*(x_))"(m_.)*x((a_) + (b_)*(x_)" (@ )) (p_.)*((c_) + (d_.)*(x_)"(n
_)), x_Symbol] :> Simp[d*(exx)~(m + 1)*((a + b*x™n)"(p + 1)/(b*ex(m + n*(p

+ 1) + 1)), x] - Dist[(a*xd*(m + 1) - bkcx(m + n*x(p + 1) + 1))/(bx(m + n*(p
+ 1) + 1)), Int[(e*x)"m*x(a + b*xx"n)"p, x], x] /; FreeQ[{a, b, c, d, e, m,

n, p}, x] && NeQ[b*c - a*d, 0] &% NeQ[m + nx(p + 1) + 1, 0]

Rule 595

Int [((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_.)*((c_) + (d_)*(x_)"(n
M7 (q . )*((e) + (£_.)*(x_)"(n_)), x_Symbol] :> Simp[f*(g*x)~(m + 1)*(a +
b*x"n) “(p + 1)*((c + d*x"n)~q/(b*gx(m + nx(p + q + 1) + 1))), x] + Dist[1/(
bx(m + n¥(p + q + 1) + 1)), Int[(g*x) m*(a + b*x"n) px(c + d*x"n)~(q - 1)*S
imp[cx((bxe - a*f)*(m + 1) + b*exnx(p + q + 1)) + (d*(b*e - axf)*(m + 1) +
frn*xqx (b*xc - a*d) + b*exd*nx(p + q + 1))*x"n, x], x], x] /; FreeQ[{a, b, c,
d, e, f, g, m, p}, x] && IGtQ[n, 0] && GtQlq, 0] && !(EqQlq, 1] && Simple
rQle + f*x"n, ¢ + d*x"n])

Rubi steps
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_ B(ex)"™ (a +bz?)""" (c + da?)’ L J(ez)™ (a+ba?)" (e
be(7 + m + 2p)
(4bBc — aBd(5 + m) + Abd(7 + m + 2p))(ex)*™™ (a + bz
b%e(5 4+ m + 2p)(7 + m + 2p)

/(em)m (a+bz?)" (A+ Bz?) (c+ d:112)2 dx

(a>Bd2(15 4 8m + m?) + b2¢(8Bc + Ad(7 +m + 2p)?) —
b3e(3 +

(a>Bd2(15 + 8m + m?) + b2c(8Be + Ad(7 + m + 2p)?) — «
be(3 +

(a®Bd?*(15 + 8m + m?) + b*c(8 Bc + Ad(7 + m + 2p)?) —
ble(3 +

Mathematica [A]
time = 0.25, size = 198, normalized size = 0.40

(0t ) b2\ P AczzFl(lme,—p;“T’";—%) c(Bc+2Ad)122Fl(3fT’"7—p;T3me;_%) . (ZBc+Ad)2F1(5me,_p;&Tm;_ng) Bdﬁ?Fl(mey_p;me;_%)
alea)™ (a+ba?) (1+T> 1+m + 3+m td 54+m + T+m

Antiderivative was successfully verified.

[In] Integrate[(e*x) m*(a + b*x~2) p*x(A + Bxx~2)*(c + d*x~2)72,x]

[Out] (x*(e*xx) m*(a + b*x~2) “px((Axc~2xHypergeometric2F1[(1 + m)/2, -p, (3 + m)/2
, —((b*xx72)/a)]1)/(1 + m) + (cx(Bkc + 2xA*d)*x~2*Hypergeometric2F1[(3 + m)/2

, p, (6 +m)/2, -((b*x72)/a)1)/(3 + m) + d*x"4*x(((2*xB*c + A*d)*Hypergeomet
ric2F1[(5 + m)/2, -p, (7 + m)/2, -((b*x"2)/a)])/(5 + m) + (Bxd*x~2*Hypergeo
metric2F1[(7 + m)/2, -p, (9 + m)/2, -((b*x72)/2)])/(7 + m))))/(1 + (b*x"2)/

a)’p

Maple [F]

time = 0.03, size = 0, normalized size = 0.00

/ (ex)™ (b2® +a)” (Bz® + A) (dz* + 0)2 dz

Verification of antiderivative is not currently implemented for this CAS.
[In] int((e*x) m*(b*x~2+a) “px (B*x~2+A)*(d*x~2+c)~2,x)

[Out] int((e*x) “m*(b*x~2+a) “p* (B*x~2+A)* (d*x"2+c) ~2,x)

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

Failed to integrate
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Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) “m*(b*x~2+a) “p* (B*x~2+A)*(d*x~2+c) "2,x, algorithm="maxima")

[Out] integrate((B*x~2 + A)*(d*x~2 + c) 2*(b*x~2 + a) p*(x*e)"m, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) “p* (B*x~2+A)*(d*x~2+c) "2,x, algorithm="fricas")
[Out] integral((B*d~2*x~6 + (2%B*c*d + A*d"2)*x~4 + A*c™2 + (Bxc™2 + 2%Axcx*d)*x"2
)*(bxx~2 + a) p*(x*e)"m, 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)**xmx (bxx**2+a)**xp* (Bxx**2+A) * (dkx**2+C) **2,X)

[Out] Timed out

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) “m*(b*x~2+a) “p* (B*x~2+A)*(d*x~2+c)~2,x, algorithm="giac")

[Out] integrate((B*x~2 + A)*(d*x~2 + c) 2*(b*x"2 + a) p*(x*e)”m, x)

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

/(Bw2+A) (ex)™ (bz* +a)’ (dw2+c)2dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int((A + B*x"2)*(exx) m*x(a + b*x~2) “p*x(c + d*x"2)"2,x)
[Out] int((A + Bxx"2)*(e*x) m*(a + b*x~2) px(c + d*x~2)"2, x)
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3.46 [(ex)™ (a + bz?)" (A + Bz?) (c + dz?) dz
Optimal. Leaf size=253

(aBd(3 + m) — b(2Ad + Be(5 + m + 2p))) (ex)+™ (a + b22)'** d(ex)**™ (a + bz?) " (A + Bz?) @
b%e(3 + m + 2p)(5 + m + 2p) be(5 +m + 2p)

[Out] -(axB*d*(3+m)-b* (2*A*d+B*cx (5+m+2%p)))* (e*x)~ (1+m)* (b*x~2+a) ~(1+p) /b~2/e/ (3
+m+2%p) / (5+m+2*p) +d* (exx) ~ (1+m) * (b*x~2+a) ~ (1+p) * (Bxx~2+A) /b/e/ (5+m+2*p) - (A*

b* (3+m+2+*p) * (a*d* (1+m) -b*c* (5+m+2x*p) ) —a* (1+m) * (a*B*d* (3+m) —b* (2xA*xd+B*c* (5+
m+2+%p))) ) * (exx) ~ (1+m) * (b*xx~2+a) “p*hypergeom([-p, 1/2+1/2*m], [3/2+1/2*m] ,-b*
x~2/a)/b~2/e/(1+m) / (3+m+2xp) / (5+m+2xp) / ((1+b*x~2/a) "p)

Rubi [A]
time = 0.17, antiderivative size = 238, normalized size of antiderivative = 0.94, number of

number of rules _
integrand size 0.138,

steps used = 4, number of rules used = 4, integrand size = 29,
Rules used = {595, 470, 372, 371}

. L \m- 2 s . . 2 (—aBd(m-+3)+2A4bd+bBc(m+2p+5)) Abe(m+2p+5) 5 5
(e2)™ (a + bs)""! (—aBd(m + 3) + 24bd + bBe(m + 2p+5)) _ (e (a+ba?)" (B2 1) 7 oy (g ) ((elceBlm s tost) . g Al L A+ Ba?) (e0)™ (ot bat)™!

b2e(m+2p +3)(m +2p +5) be(m + 2p + 5) be(m + 2p + 5)

Antiderivative was successfully verified.
[In] Int[(e*x) m*(a + b*xx~2) px(A + B*x"2)*(c + d*x"2),x]

[Out] ((2%Axbxd - a*Bxd*(3 + m) + b*B*c*(5 + m + 2xp))*(e*x)~(1 + m)*(a + b*xx~2)"
(1 +p))/(b"2%ex(3 + m + 2%p)*(5 + m + 2*p)) + (d*x(e*xx)~(1 + m)*(a + b*x"2)

“(1 + p)*x(A + Bxx"2))/(bxe*x(5 + m + 2xp)) - ((axAxd - (Axb*c*(5 + m + 2%p))

/(1 + m) + (ax(2%Axbxd - a*B*d*(3 + m) + b*Bxc*(5 + m + 2%p)))/(b*(3 + m +
2%p)) ) *(e*x)~(1 + m)*(a + b*x"2) “p*Hypergeometric2F1[(1 + m)/2, -p, (3 + m)

/2, -((bxx~2)/a)])/(b*ex(5 + m + 2*p)*(1 + (b*x~2)/a) p)

Rule 371

Int[((c_)*(x))"(m_.)*((a_) + (b_)*(x_)"(n_))"(p_), x_Symbol]l :> Simp[a~p
*((c*x)"(m + 1)/(c*(m + 1)))*Hypergeometric2Fi[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*x(x"n/a)], x] /; FreeQ[{a, b, c, m, n, p}, x] && !'IGtQ[p, 0] && (ILt
Qlp, 01 |l GtQ[a, 01)

Rule 372

Int[((c_.)*(x_)) " (m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Dist[a"I
ntPart[p]l*((a + b*x"n) FracPart[p]/(1 + b*x(x"n/a)) FracPart[p]), Int[(c*x)~
m*x(1 + b*(x"n/a))”p, x], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & 'IGtQ[p, O]
& ' (ILtQ[p, 0] || GtQ[a, 01)

Rule 470
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Int[((e_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(@_))"(p_.)*((c_) + (d_.)*(x_)"(n
_)), x_Symbol] :> Simp[d*(exx)"(m + 1)*((a + b*x"n)~(p + 1)/(b*ex(m + nx(p

+ 1) +1))), x] - Dist[(a*xd*(m + 1) - b*ckx(m + nx(p + 1) + 1))/ (bx(m + nx(p
+ 1) + 1)), Int[(exx)"m*x(a + b*x™n)"p, x], x] /; FreeQ[{a, b, c, d, e, m,

n, p}, x] && NeQ[b*c - a*d, 0] && NeQ[m + nx(p + 1) + 1, 0]

Rule 595

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(@_))"(p_.)*((c_) + (d_.)*(x_)"(n
M7 (g )*((e) + (£_.)*(x_)"(n_)), x_Symbol] :> Simp[f*(g*x)~(m + 1)*(a +
b*x"n)~(p + 1)*((c + d*x"n)~q/(bxgx(m + nx(p + q + 1) + 1))), x] + Dist[1/(
bx(m + n¥(p + q + 1) + 1)), Int[(g*x) m*(a + b*x"n) px(c + d*x"n)~(q - 1)*S
imp[cx((bxe - a*f)*(m + 1) + b*exnx(p + q + 1)) + (d*(b*xe - axf)*(m + 1) +
frnxq*(b*c - a*xd) + b*exd*n*x(p + q + 1))*x"n, x], x], x] /; FreeQ[{a, b, c,
d, e, £, g, m, p}, x] && IGtQ[n, 0] && GtQlq, 0] && !(EqQlq, 1] && Simple
rQle + f*x"n, c + d*x"n])

Rubi steps

_ d(ex)"*™ (a +ba?)""" (A + Ba?) N [(ex)™ (a + bx?)P (—A(c
be(5 +m + 2p)

/(ea:)m (a+bz%)" (A+ Bz?) (c + dz?) dz

(2Abd — aBd(3 + m) + bBc(5 + m + 2p)) (ex) ™ (a + ba?)’"
b2%e(3 +m + 2p)(5 + m + 2p)

(24bd — aBd(3 + m) + bBc(5 + m + 2p))(ex)+™ (a + bz?)'
b%e(3 + m + 2p)(5 + m + 2p)

(24bd — aBd(3 +m) + bBe(5 + m + 2p))(ex)+™ (a + bz?)"
b%e(3 + m + 2p)(5 + m + 2p)

Mathematica [A]
time = 0.15, size = 147, normalized size = 0.58

+

. o (o ba2\ 7 [AcFi (M, ) (Bet Adato R (352, —p -2 )  Bdat Ry (S5, —p T -2
1 -
a(ex) (a+bx) < + a) 1+m + 3+m 5+m

Antiderivative was successfully verified.

[In] Integrate[(e*x) m*(a + b*x~2) p*x(A + Bxx"2)*(c + d*x~2),x]

[Out] (x*(exx) m*x(a + b*xx~2) “px((A*c*Hypergeometric2F1[(1 + m)/2, -p, (3 + m)/2,
-((b*x~2)/a)]1)/(1 + m) + ((Bxc + A*d)*x"2*Hypergeometric2F1[(3 + m)/2, -p,
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(56 + m)/2, -((b*x~2)/a)])/(3 + m) + (B*d*x"4*Hypergeometric2F1[(5 + m)/2, -
p, (7 +m)/2, -((b*x72)/a)1)/(6 + m)))/(1 + (b*x~2)/a)"p

Maple [F]
time = 0.02, size = 0, normalized size = 0.00

/ (ex)™ (bz® +a)" (Bz® + A) (dz* +¢) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(b*x~2+a) “p* (Bxx~2+A)*(d*x~2+c) ,x)
[Out] int((e*x) “m*(b*x~2+a) "p* (B*x~2+A) * (d*x~2+c) ,x)
Maxima [F]

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

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) “p* (B*x~2+A)*(d*x"2+c) ,x, algorithm="maxima")
[Out] integrate((Bxx~2 + A)*(d*x"2 + c)*(b*x"2 + a) p*x(x*e)~m, x)
Fricas [F|

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) “p* (B*x~2+A)* (d*x~2+c) ,x, algorithm="fricas")
[Out] integral((B*d*x~4 + (Bxc + A*d)*x"2 + Axc)*(b*x~2 + a) px(x*e)”m, x)

Sympy [C] Result contains complex when optimal does not.
time = 204.44, size = 241, normalized size = 0.95

Aa"cemzxmr‘(% + %) oFy (_

m 1 —p, 3
24im 3 s
b"; Aane"‘x%mF(% + 5‘) oK my
2

+

m 3
- —brzjm) Ba”demxsme(% + 5) 2 F1

TE+Y
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**xmx (bxx**2+a)**p* (B*xx**2+A) * (d*x**2+c) ,x)

[Out] Axax*pkckex* mkx*x**mkgamma(m/2 + 1/2)*hyper((-p, m/2 + 1/2), (m/2 + 3/2,),
bxx**2%exp_polar(I*pi)/a)/(2*gamma(m/2 + 3/2)) + Axax*pkdke*rxmkxx**3*x**mkga
mma (m/2 + 3/2)*hyper((-p, m/2 + 3/2), (m/2 + 5/2,), bxx**2xexp_polar(I*pi)/
a)/(2xgamma(m/2 + 5/2)) + Bxakxpxcke*xxm*x*x3*x* xm*gamma(m/2 + 3/2)*hyper ((-
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p, m/2 + 3/2), (m/2 + 5/2,), b*x*x2%exp_polar(I*pi)/a)/(2*gamma(m/2 + 5/2))
+ Bxaxxpxd*e*xm*xx*x5xx**xmxgamma(m/2 + 5/2)*hyper((-p, m/2 + 5/2), (m/2 + 7
/2,), b*x*x2xexp_polar(I*pi)/a)/(2*gamma(m/2 + 7/2))

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) “p*(B*x~2+A)*(d*x~2+c) ,x, algorithm="giac")
[Out] integrate((B*x~2 + A)*(d*x~2 + c)*(b*x~2 + a) p*(x*e)”m, x)

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

/(Bx2+A) (ex)™ (bz®+a)’ (dz® +¢) dz

Verification of antiderivative is not currently implemented for this CAS.

[In] int((A + B*x"2)*(e*x) m*(a + b*x~2) “p*x(c + d*x~2),x)
[Out] int((A + B*x~2)*(e*x) m*(a + b*x~2) px(c + d*x~2), x)
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m p
3.47 f (ex) (a+cbf(2ilc2(A—l—Bx2) dx

Optimal. Leaf size=162

2\ P 2 2
(Bc — Ad)(ex)™*™ (a + bz?)? (1 + b—) P (HTm; —p, 1; Exm; _bs? _d%) +B(ex)1+m (a -+ ba?)? (1 + !
a cde(1+m) de

[Out] -(-A*d+B*c)*(e*x)~(1+m)*(b*x~2+a) “p*AppellF1(1/2+1/2*m,-p,1,3/2+1/2*m,-b*x"
2/a,-d*x~2/c)/c/d/e/ (1+m) / ((1+b*x~2/a) “p) +B* (e*x) ~ (1+m) * (b*x~2+a) “pxhyperge
om([-p, 1/2+1/2*m], [3/2+1/2*m] ,-b*x"2/a)/d/e/(1+m)/((1+b*x~2/a) "p)

Rubi [A]
time = 0.11, antiderivative size = 162, normalized size of antiderivative = 1.00, number of

number of rules _ 0.161,

steps used = 6, number of rules used = 5, integrand size = 31, integrand size

Rules used = {598, 372, 371, 525, 524}

-Pp -P
B(ex)™* (a + ba?)” (% + 1) oFy (T"T“, —p; 3, —%) (ex)™ ! (a + bx?)” (% + 1) (Bc— Ad)Fy ('”T“, -p, 1; 3, —%, —dITZ)
de(m+1) B cde(m + 1)

Antiderivative was successfully verified.
[In] Int[((e*x) m*x(a + b*x~2) p*(A + B*x~2))/(c + d*x~2),x]

[Out] -(((Bxc - A*d)*(exx)~(1 + m)*(a + b*x~2) pxAppellF1[(1 + m)/2, -p, 1, (3 +
m)/2, -((b*x~2)/a), -((d*x~2)/c)])/(c*d*xex(1 + m)*(1 + (b*xx~2)/a)"p)) + (B*
(exx)"(1 + m)*(a + b*x~2) pxHypergeometric2F1[(1 + m)/2, -p, (3 + m)/2, -((
bxx~2)/a)])/(d*ex(1 + m)*(1 + (b*x~2)/a) p)

Rule 371

Int[((c_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a”p
*((c*x)"(m + 1)/(cx(m + 1)))*Hypergeometric2Fi[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & !'IGtQ[p, 0] && (ILt
Qlp, 0] |l GtQla, 01)

Rule 372

Int[((c_.)*(x_)) " (m_.)*x((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Dist[a"I
ntPart[p]*((a + b*x"n) FracPart[p]/(1 + b*x(x"n/a)) FracPart[p]), Int[(c*x)~
m* (1 + b*(x"n/a))"p, x], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & !'IGtQ[p, O]
& '(ILtQ[p, 01 || GtQ[a, 01)

Rule 524

Int[((e_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_)*((c_) + (d_.)*(x_)"(n_
))~(q_), x_Symbol] :> Simp[a~p*c”q*((e*x)"(m + 1)/(ex(m + 1)))*AppellF1[(m
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+1)/n, -p, -q, 1 + (m + 1)/n, (-b)*(x"n/a), (-d)*(x"n/c)], x] /; FreeQ[{a,
b, c, d, e, m, n, p, q}, x] & NeQ[b*c - a*d, 0] && NeQ[m, -1] && NeQ[m, n
- 1] && (IntegerQ[p] || GtQ[a, 0]) && (IntegerQlql || GtQ[c, 0])

Rule 525

Int[(Ce_.)*(x_))"(m_.)*((a_) + (b_.)*x(x_)"(m_)) " (p_)*((c_) + (d_.)*(x_)"(n_
))~(q_), x_Symbol] :> Dist[a~IntPart[pl*((a + b*x"n) FracPart[p]l/(1 + b*(x~
n/a)) “FracPart[p]), Int[(exx) m*x(1 + bx(x"n/a)) p*(c + d*x"n)"q, x], x] /;
FreeQ[{a, b, c, d, e, m, n, p, q}, x] && NeQ[bxc - axd, 0] && NeQ[m, -1] &&
NeQ[m, n - 1] && !(IntegerQ[p] || GtQ[a, 01)

Rule 598

Int [(((g_.)*(x_)) " (m_.)*((a_) + (b_.)*(x_)"(_))"(p_)*((e ) + (f_.)*(x_)"(n
M)/ ((c) + (@_.)*(x_)"(n_)), x_Symbol] :> Int[ExpandIntegrand[(g*x) “m*(a
+ b*x™n) "p*((e + f*x"n)/(c + d*x"n)), x], x] /; FreeQ[{a, b, c, d, e, £, g,
m, p}r, x] && IGtQ[n, O]

Rubi steps

/ (ex)™ (a + bx?)’ (A + Bz?) dp — / (B(em)m (a + bz?)? N (—=Bc+ Ad)(ex)™ (a + bx2)p> N

¢+ dx? d d(c+ dx?)
B [(ex)™ (a+bx?) dz (—Bc+ Ad) [ % dr
= +
d d
(B(a + bx?)P (1 + %)_p) [ (ex)™ (1 + %)p dr <(—Bc + Ad) (a
(Be— Ad)(ex) ™ (a+ba?) (1+52) 7 Fy (B4 —p, 1; Sm;
- cde(l +m)

Mathematica [A]
time = 0.18, size = 118, normalized size = 0.73

z(ex)™ (a + bx?)? (1 + %) - ((—Bc + Ad)Fy (1“;"‘, —p,1;34m; — biz , —‘%2) + BeyFy (HT’”, —p; 35m; —%))
cd(1+m)

Antiderivative was successfully verified.

[In] Integrate[((exx) m*x(a + b*x~2) p*(A + B*x~2))/(c + d*x~2),x]
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[Out] (x*x(exx) m*x(a + b*xx~2) px((-(B*c) + Axd)*AppellF1[(1 + m)/2, -p, 1, (3 + m)
/2, -((b*x~2)/a), -((d*x~2)/c)] + BxcxHypergeometric2F1[(1 + m)/2, -p, (3 +
m)/2, -((b*x~2)/a)]))/(c*xd*(1 + m)*(1 + (b*x~2)/a)"p)

Maple [F]
time = 0.03, size = 0, normalized size = 0.00

/ (ex)™ (bz® 4+ a)’ (Bz? + A)
dx
dx?+c

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*(b*x~2+a) “px(B*x~2+A)/(d*x"2+c) ,x)
[Out] int((e*x) “m*(b*x~2+a) “p* (B*x~2+A)/(d*x"2+c) ,x)

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

Failed to integrate

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

[Out] integrate((Bxx~2 + A)*(b*x"2 + a) p*(x*e) m/(d*x"2 + c), x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) “m*(b*x~2+a) “p*(B*x~2+A)/(d*x"2+c) ,x, algorithm="fricas")

[Out] integral((B*x~2 + A)*(b*x~2 + a) px(x*e) m/(d*x"2 + c), 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((exx)**m* (bk*x**2+a)**xp* (Bxx**2+A) / (d*x**2+C) ,X)

[Out] Timed out

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((e*x) “m*(b*x~2+a) “p* (B*x~2+A)/(d*x"2+c) ,x, algorithm="giac")

[Out] integrate((Bxx~2 + A)*(b*x"2 + a) p*(x*e) m/(d*x"2 + c), x)

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

(Bx2+ A) (ex)™ (bz? +a)’
dx
dx?+c

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + Bxx~2)*(e*x) m*(a + b*x~2)"p)/(c + d*x"2),x)
[Out] int(((A + B*x~2)*(exx) m*x(a + b*x"2)7p)/(c + d*x~2), x)
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(ex)™ (a+bx2)p(A—|—Bx2)
(c+dz?) 2 dz

3.48 |

Optimal. Leaf size=295

(B — Ad)(ex)"™ (a + bx2)1+p_ (ad(Ad(1 — m) + Be(l +m)) — be(Ad(1 — m — 2p) + Be(l + m + 2p)))

2¢(bc — ad)e (¢ + dx?) 2c2d(be — ad)e(

[Out] 1/2*%(-A*d+B*c)*(e*xx)~(1+m)*(b*x~2+a)~(1+p)/c/(-a*d+b*c)/e/(d*x"2+c)-1/2*(ax

dx (Axd* (1-m) +B*c* (1+m) ) —b*c* (A*xd* (1-m-2%p) +B*c* (1+m+2%p) ) ) * (e*x) ~ (1+m) * (b*x
~2+a) “pxAppellF1(1/2+1/2*m,-p,1,3/2+1/2*m,-b*xx~2/a,-d*x"2/c) /c~2/d/ (—a*d+b*
c)/e/ (1+m) / ((1+b*x"2/a) “p) -1/2*%bx (~A*d+B*c) * (1+m+2*p) * (exx) ~ (1+m) * (b*x~2+a)
“p*hypergeom([-p, 1/2+1/2*m], [3/2+1/2*m] ,-b*x~2/a)/c/d/(-a*xd+b*c)/e/(1+m)/(
(1+b*x~2/a) "p)

Rubi [A]
time = 0.29, antiderivative size = 295, normalized size of antiderivative = 1.00, number of

number of r1_11es — 0.194
integrand size ’

steps used = 7, number of rules used = 6, integrand size = 31,
Rules used = {593, 598, 372, 371, 525, 524}

(ex)™ (a + ba?)" (L + 1) 7 (ad(Ad(1 — m) + Be(m +1)) — be(Ad(—m — 2p + 1) + Be(m + 2p + 1)) Fy (T“ —p,1; —ﬁ) b(m +2p +1)(ez) ™ (a + bz?)” (L + 1)4 (Be— Ad)2Fy (7“ Eden *L) (e2)™ (a + ba®)""! (Be — Ad)
2cde(m + 1)(be — ad) B 2cde(m + 1) (be — ad) T e (ot o) (bo—ad)

Antiderivative was successfully verified.
[In] Int[((e*x) m*(a + b*x~2) p*x(A + B*xx~2))/(c + d*x~2)"2,x]

[Out] ((B*c - A*xd)*(exx)~(1 + m)*(a + b*x"2)"(1 + p))/(2*c*x(b*c - axd)*ex(c
~2)) - ((axd*(A*d*x(1 - m) + Bxc*(1 + m)) - bxcx(Axd*x(1 - m - 2%p) + Bkcx(1
+ m + 2xp)))*(exx)~(1 + m)*(a + b*x"2) “pxAppellF1[(1 + m)/2, -p, 1, (3 + m)
/2, -((bxx~2)/a), -((d*x72)/c)])/(2%c™2*d*(b*c - a*d)*ex(1 + m)*(1 + (bxx"2
)/a)"p) - (b*(Bxc - Axd)*(1 + m + 2*p)*(exx)~ (1 + m)*(a + b*x"2) “p*Hypergeo
metric2F1[(1 + m)/2, -p, (3 + m)/2, -((b*x"2)/a)])/(2xcxd*(bxc - a*d)*ex*(1
+ m)*(1 + (b*x~2)/a)”p)

Rule 371

Int[((c_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a”p
*((c*x)"(m + 1)/(c*(m + 1)))*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & 'IGtQ[p, 0] && (ILt
Qlp, 01 Il GtQ[a, 0])

Rule 372

Int[((c_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Dist[a"I
ntPart[p]l*((a + b*x"n) FracPart[p]/(1 + bx(x"n/a)) FracPart[p]), Int[(c*x)~
m*x(1 + b*(x"n/a))”p, x], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & 'IGtQ[p, O]

+ d*xx
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& ' (ILtQ[p, 0] || GtQ[a, 01)

Rule 524

Int[((e_.)*(x_)) " (m_.)*((a_) + (b_)*x(x_)"(@)) " (p_)*((c) + (d_.)*(x_)"(n_
))~(q_), x_Symbol] :> Simp[a~p*c~q*((exx)~(m + 1)/(ex(m + 1)))*AppellF1[(m
+ 1)/n, -p, 9, 1 + (m + 1)/n, (-b)*(x"n/a), (-d)*(x"n/c)], x] /; FreeQ[{a,
b, ¢, d, e, m, n, p, q}, x] & NeQ[b*c - a*d, 0] && NeQ[m, -1] && NeQ[m, n
- 1] && (IntegerQ[p] || GtQ[a, 0]) && (IntegerQlql || GtQ[c, 0])

Rule 525

Int[(Ce_.)*(x_))"(m_.)*((a_) + (b_.)*x(x_)"(m_)) " (p_)*((c_) + (d_.)*(x_)"(n_
))~(q_), x_Symbol] :> Dist[a"IntPart[p]l*((a + b*x"n) FracPart[p]/(1 + b*x(x~
n/a)) FracPart[p]), Int[(exx) m*x(1 + bx(x"n/a)) p*x(c + d*x"n)"q, x], x] /;
FreeQ[{a, b, ¢, d, e, m, n, p, q}, x] && NeQ[b*c - axd, 0] && NeQ[m, -1] &&
NeQ[m, n - 1] & !(IntegerQ[p] || GtQ[a, 01)

Rule 593

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*x(x_)"(n_))~(p_)*((c_) + (d_.)*(x_)"(n_
)" (q)*((e ) + (£_.)*(x_)"(n_)), x_Symbol] :> Simp[(-(b*e - ax*f))x*(g*x) (m
+ Dx(a + b*xx™n)"(p + 1)*((c + d*x"n)~(q + 1)/(a*g*n*(bkc - axd)*(p + 1)))
, x] + Dist[1/(a*n*(b*c - axd)*(p + 1)), Int[(g*x) m*(a + b*xx"n)"(p + 1)*(c
+ d*x"n) “g*Simp[c*(bxe - axf)*(m + 1) + e*n*(bxc - axd)*(p + 1) + dx(b*e -
axf)*(m + nx(p + q + 2) + 1)*x"n, x], x], x] /; FreeQ[{a, b, c, 4, e, £f, g
, m, q}, x] & IGtQ[n, 0] && LtQlp, -1]

Rule 598

Int [(((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(m_))"(p_)*((e) + (f_)*(x_)"(n
M)/ ((c) + (@_.)*(x_)"(n_)), x_Symbol] :> Int[ExpandIntegrand[(g*x) “m*(a
+ b*x™n) “p*((e + f*x™n)/(c + d*x"n)), x], x] /; FreeQ[{a, b, c, d, e, £, g,
m, p}, x] && IGtQ[n, O]

Rubi steps
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f (ex)™ (a+ba?)? (2Abc—aAd(1—m)—aBe(1+

/ (ez)" (a+ba?) (A+ Br?) , _ (Be— Ad)(ex)""™ (a + bz?)'*? S
(c + dz2)® 2¢c(bc — ad)e (¢ + dz?) 2¢(bc — ad
b(Bc—Ad)(14+m+2p) (ex)™ (a+bx2)?
_ (Be— Ad)(ex)"™™ (a + bz2)' P N J <_ 7 e

2¢c(bc — ad)e (¢ + dz?)
(Bc — Ad)(ez)*™ (a + ba?)""?

(b(Bc — Ad)(1 + m + 2p)) [(ex)™

2¢c(bc — ad)e (¢ + dz?)

(Bc— Ad)(ex)"+™ (a + ba?)' "

2cd(bc — ad)

(b(Bc — Ad)(1 4+ m + 2p) (a + bz’

2¢c(bc — ad)e (¢ + dz?)

(Bc — Ad)(ex)™ (a + bz?)' P

2cd(
(ad(Ad(1 —m) + Be(l+m)) — be

2¢c(bc — ad)e (¢ + dz?)

Mathematica [A]
time = 0.20, size = 128, normalized size = 0.43

z(ez)™ (a + bz’)” (1 + %)w (BcF1 (“T"‘; —p, 1; ¥y e —ﬁ) + (~Bc+ Ad)F, (“Tm; —p,2; Bm, b= _dﬁ))

c2d(1+m)

Antiderivative was successfully verified.

[In] Integrate[((exx) m*x(a + b*x~2) p*(A + B*x"2))/(c + d*x~2)"2,x]

[Out] (x*(e*x) m*(a + b*x~2) “p*(B*cxAppellF1[(1 + m)/2, -p, 1, (3 + m)/2, -((b*x"~
2)/a), -((d*x~2)/c)] + (-(Bxc) + Axd)*AppellF1[(1 + m)/2, -p, 2, (3 + m)/2,
-((bxx~2)/a), -((d*x72)/c)]))/(c™2xd*(1 + m)*(1 + (b*x~2)/a)”p)

Maple [F]
time = 0.03, size = 0, normalized size = 0.00

dz

/ (ex)™ (bx? + a)’ (Bz? + A)
(dz? + c)?

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*(b*x~2+a) “px(B*x~2+A)/(d*x"2+c)~2,x)
[Out] int((e*x) “m*(b*x~2+a) “p* (B*x~2+A)/(d*x"2+c) ~2,x)

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

Failed to integrate
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Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) “m*(b*x~2+a) “p* (B*x~2+A)/(d*x"2+c)~2,x, algorithm="maxima")

[Out] integrate((Bxx~2 + A)*(b*x~2 + a) p*(x*e)"m/(d*x"2 + c)~2, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) “m*(b*x~2+a) “p*(B*x~2+A)/(d*x"2+c)~2,x, algorithm="fricas")

[Out] integral((B*x~2 + A)*(b*x~2 + a) px(x*e) m/(d"2*x"4 + 2%c*xd*x~2 + c~2), 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)**xmx (bxx**2+a)**xp* (B*xx**2+A) / (d*x**2+c) **2,X)

[Out] Timed out

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) “p*(B*x~2+A)/(d*x"2+c)~2,x, algorithm="giac")

[Out] integrate((B*x~2 + A)*(b*x~2 + a) p*(x*e) m/(d*x"2 + c)~2, x)

Mupad [F]
time = 0.00, size = -1, normalized size = -0.00
/ (Bx?+ A) (ex)™ (bx? +a)’ i
(dz? +c)?

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x"2)*(exx) m*(a + b*xx~2)"p)/(c + d*x"2)"2,x)
[Out] int(((A + B*x~2)*(e*x) "m*(a + b*x~2)"p)/(c + d*x~2)"2, x)
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(ex)™ (a+bx2)p(A—|—Bx2)
(c+dz?) s dz

3.49 |

Optimal. Leaf size=483

(Bc — Ad)(ex)™™™ (a4 bz2)'*?  (ad(Ad(3 — m) + Be(1 4+ m)) + be(Be(1 — m — 2p) — Ad(5 — m — 2p)))
4c(be — ad)e (¢ + dz?)? 8c2(bc — ad)?e (¢ + dz?)

[Out] 1/4*(-A*d+B*c)*(e*xx)~(1+m)*(b*x~2+a)~(1+p)/c/(-axd+bxc)/e/(d*x"2+c) ~2+1/8%*(
axd* (Axd* (3-m) +B*c* (1+m) ) +b*c* (Bxc* (1-m-2%p) —A*d* (5-m-2%p) ) ) * (e*x) ~(1+m) * (b
*x~2+a) ~(1+p) /c”~2/ (~a*d+b*xc) ~2/e/ (d*x~2+c)+1/8*(a~2*d~2* (1-m) * (A*xd* (3-m) +B*
c*(1+m) ) -2*axbxcxd* (Bxc* (1+m) * (1-m-2%p) +A*xd* (1-m) * (3-m—-2%p) ) +b~2%c~ 2% (1-m-2
*p) * (A*d* (3-m-2%p) +B*c* (1+m+2%*p) ) ) * (e*x) ~ (1+m) * (b*xx~2+a) “p*AppellF1(1/2+1/2
*m,-p,1,3/2+1/2*m,-b*x"2/a,-d*x~2/c)/c~3/d/ (-a*d+b*c) “2/e/(1+m) / ((1+b*x"2/a
) "p) —1/8%b* (a*d* (A*d* (3-m) +B*c* (1+m) ) +bxc* (Bxcx (1-m-2*p) —A*d* (5-m-2*p) ) ) * (1
+m+2*p) * (e*x) ~ (1+m) * (b*x~2+a) “p*hypergeom( [-p, 1/2+1/2+#m], [3/2+1/2*m] ,-b*x~
2/a)/c~2/d/ (-axd+b*c)~2/e/(1+m) / ((1+b*x~2/a) "p)

Rubi [A]

time = 0.71, antiderivative size = 483, normalized size of antiderivative = 1.00, number of

number of rules __
integrand size 0.194,

steps used = 8, number of rules used = 6, integrand size = 31,
Rules used = {593, 598, 372, 371, 525, 524}

Antiderivative was successfully verified.
[In] Int[((e*x) m*(a + b*x"2) p*x(A + Bxx~2))/(c + d*x~2)"3,x]

[Out] ((Bkc - A*xd)*(exx)~(1 + m)*(a + b*x"2)~(1 + p))/(4*cx(bxc - axd)*e*x(c + d*x
~2)72) + ((axd*(A*xd*(3 - m) + B*c*(1 + m)) + bxc*(Bxc*(1 - m - 2%p) - Axdx(
5 -m - 2%p)))*(exx)"(1 + m)*(a + b*xx"2)"(1 + p))/(8xc™2*(b*xc - axd) 2*ex(c
+ d*x”2)) + ((@72%d"2*%(1 - m)*(A*xd*(3 - m) + Bxcx(1 + m)) - 2%axbxc*d*(B*c
*(1 + m)*(1 - m - 2%p) + Axd*(1 - m)*(3 - m - 2%p)) + b™2xc™2x(1 - m - 2%p)
*(A*d*(3 - m - 2%p) + Bkcx(1 + m + 2%p)))*(exx)"(1 + m)*(a + b*x"2) “p*Appel
1IF1[(1 + m)/2, -p, 1, (3 + m)/2, -((b*x"2)/a), -((d*x~2)/c)])/(8*c~3*d*(b*c
- axd)"2xex(1 + m)*(1 + (b*x~2)/a)7p) - (bx(axd*x(A*d*(3 - m) + Bxc*(1 + m)
) + bkcx(Bkcx(1 - m - 2%p) — A*d*(5 - m - 2%p)))*(1 + m + 2*p)*(e*x)"(1 + m
)*(a + b*x~2) “p*Hypergeometric2F1[(1 + m)/2, -p, (3 + m)/2, -((b*x~2)/a)])/
(8*c™2xd* (b*c - a*xd) 2xex(1 + m)*(1 + (b*x~2)/a) p)

Rule 371

Int[((c_)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a”p
*((c*x)"(m + 1)/(cx(m + 1)))*Hypergeometric2Fi[-p, (m + 1)/n, (m + 1)/n + 1
, (-b)*(x"n/a)], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & !'IGtQ[p, 0] && (ILt
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Qlp, 01 Il GtQ[a, 0])

Rule 372

Int[((c_)*(x_)) " (m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Dist[a"I
ntPart [p]*((a + b*x"n) FracPart([p]/(1 + b*(x"n/a)) FracPart[p]), Int[(c*x)~
m*x(1 + b*(x"n/a))”p, x], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & 'IGtQ[p, O]
& '(ILtQ[p, 0] || GtQla, 01)

Rule 524

Int[((e_.)*(x_))"(m_.)*((a_) + (b_)*x(x_)"(m)) " (p_)*((c) + (d_.)*(x_)"(n_
))~(q_), x_Symbol] :> Simp[a~p*c~q*((e*xx)~(m + 1)/(ex(m + 1)))*AppellF1[(m
+ 1)/n, -p, -q, 1 + (m + 1)/n, (-b)*(x"n/a), (-d)*(x"n/c)], x] /; FreeQl{a,
b, ¢, d, e, m, n, p, q}, x] & NeQ[b*c - a*d, 0] && NeQ[m, -1] && NeQ[m, n
- 1] && (IntegerQ[p] || GtQ[a, 0]) && (IntegerQlql || GtQ[c, 0])

Rule 525

Int[(Ce_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(m_)) " (p_)*((c_) + (d_.)*(x_)"(n_
))~(q_), x_Symbol] :> Dist[a"IntPart[p]l*((a + b*x"n) FracPart[p]/(1 + b*(x~
n/a)) “FracPart[p]), Int[(e*x) m*x(1 + bx(x"n/a)) p*x(c + d*x"n)"q, x], x] /;
FreeQ[{a, b, ¢, d, e, m, n, p, q}, x] && NeQ[b*c - axd, 0] && NeQ[m, -1] &&
NeQ[m, n - 1] && !(IntegerQ[p] || GtQ[a, 01)

Rule 593

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*x(x_)"(n_))~(p_)*((c_) + (d_.)*(x_)"(n_
D))" (q)*((e ) + (£_)*(x_)"(n_)), x_Symbol] :> Simp[(-(b*e - ax*f))*(g*x)~(m
+ Dx(a + b*xx™n)"(p + 1)*((c + d*x"n)~(q + 1)/(a*g*n*(bkc - axd)*(p + 1)))
, x] + Dist[1/(a*n*(b*c - axd)*(p + 1)), Int[(g*x) m*(a + b*xx"n)"(p + 1)*(c
+ d*x"n) “g*Simp[c*(bxe - axf)*(m + 1) + e*n*(b*xc - axd)*(p + 1) + dx(b*e -
axf)*(m + nx(p + q + 2) + 1)*x"n, x], x], x] /; FreeQ[{a, b, c, 4, e, £f, g
, m, qF, x] && IGtQ[n, 0] && LtQlp, -1]

Rule 598

Int [(((g_.)*(x_)) " (m_.)*((a_) + (b_.)*(x_)"(m_ ) (p_)*((e ) + (f_.)*(x_)"(n
M)/ ((c) + (@_.)*(x_)"(n_)), x_Symbol] :> Int[ExpandIntegrand[(g*x) “m*(a
+ b*x"n) “p*((e + f*x™n)/(c + d*x"n)), x], x] /; FreeQ[{a, b, c, d, e, £, g,
m, p}, x] && IGtQ[n, O]

Rubi steps



/ (ex)™ (a + bx?)? (A + Bz?) i

(c+ dz?)®

Mathematica [A]

(Bc — Ad)(ex)™™ (a + bz?)'*?

265

f (ex)™ (a+bx?)? (4Abc—aAd(3—m)—aBc(1+
(c+dz?)?

4c(be — ad)e (¢ + dz?)?
(Bc — Ad)(ex)™™ (a + bz?)'*?

4c(be — ad
(ad(Ad(3 —m) + Be(l +m)) + be

4c(be — ad)e (¢ + dz?)?
(Bc — Ad)(ex)™™ (a + bz?)' P

(ad(Ad(3 —m) + Be(l +m)) + be

4c(be — ad)e (¢ + dz?)?
(Bc — Ad)(ex)™ (a + bz?)' P

(ad(Ad(3 —m) + Be(l +m)) + be

4c(be — ad)e (c + dz?)?

(Bc — Ad)(ez)*™ (a + ba?)"?

(ad(Ad(3 —m) + Be(l +m)) + be

4c(be — ad)e (¢ + da?)?

(Bc — Ad)(ex) ™™ (a + bz?)'*?

(ad(Ad(3 —m) + Be(l +m)) + be

4c(be — ad)e (¢ + da?)?

time = 0.35, size = 128, normalized size = 0.27

z(ex)™ (a + bx?)’ (1 + %)ﬂ) (BcF1<

2 a’ ¢

T’_p72. 3+m. _ bz? _ﬁ) + (—BC+Ad)Fl(

14m, .3+m. _ba? _ da?
a_p737 2 v a0 ¢

3d(1+m)

Antiderivative was successfully verified.

[In] Integrate[((e*x) m*(a + b*x~2) p*(A + B*x~2))/(c + d*x~2)~3,x]

[Out] (x*(e*xx) m*(a + b*x~2) p*(B*c*AppellF1[(1 + m)/2, -p, 2, (3 + m)/2, -((b*x~
2)/a), -((d*x"2)/c)] + (-(B*c) + Axd)*AppellF1[(1 + m)/2, -p, 3, (3 + m)/2,
-((bxx~2)/a), -((d*x~2)/c)1))/(c™3*d*(1 + m)*(1 + (b*x"2)/a)"p)

Maple [F]

time = 0.03, size = 0, normalized size = 0.00

/

(ex)™ (bx? + a)’ (Bz? + A)

dz

(dz? +c)®

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(b*x~2+a) “p*(B*x~2+A)/(d*x~2+c)"3,x)
[Out] int((e*x) “m*(b*x~2+a) “p*(B*x~2+A)/(d*x"2+c) ~3,x)
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Maxima [F]
time = 0.00, size = 0, normalized size = 0.00

Failed to integrate

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((e*x) “m*(b*x~2+a) “p* (B*x~2+A)/(d*x"2+c) ~3,x, algorithm="maxima")

[Out] integrate((B*x~2 + A)*(b*x~2 + a) p*(x*e)"m/(d*x"2 + c)~3, x)

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) “p* (B*x~2+A)/(d*x"2+c) ~3,x, algorithm="fricas")
[Out] integral((B*x~2 + A)*(b*x~2 + a) p*(x*e) m/(d"3*x"6 + 3*kcxd~2%x"4 + 3*xc~2*d
*x"2 + ¢”3), 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)**m* (b*xx**2+a)**p* (B*xx**2+A) / (d*x**2+C)**3,x)

[Out] Timed out

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

could not integrate

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(b*x~2+a) “p*(B*x~2+A)/(d*x"2+c)"3,x, algorithm="giac")

[Out] integrate((B*x~2 + A)*(b*x~2 + a) p*(x*e) m/(d*x"2 + c)~3, x)
Mupad [F]
time = 0.00, size = -1, normalized size = -0.00
/ (Bx?+ A) (ex)™ (bx? +a)’ i
(dz? + ¢)®

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + B*x"2)*(e*x) m*(a + b*x~2)"p)/(c + d*x~2)~3,x)
[Out] int(((A + B*x~2)*(e*x) m*(a + b*x"2)7p)/(c + d*x~2)"3, x)



267

3.50 f vV a -+ bx? | (1;1+B:1:2) (c+dac2) dr

Optimal. Leaf size=84

2\3/2 . _ 9 5
Aov/a ez _(a+be?)"" (2aBd 15;1;)(2Bc+Ad) 3bBdz?) /& Actanh™! <,/—a :/be )
a

[Out] -1/15%(b*x~2+a)~(3/2) *(2*a*B*d-5*b* (Axd+B*c)-3*b*B*d*x~2) /b~ 2-A*xc*arctanh ((
bxx~2+a) "~ (1/2)/a~(1/2))*a”~(1/2) +Axc* (b*x~2+a) ~(1/2)

Rubi [A]
time = 0.05, antiderivative size = 84, normalized size of antiderivative = 1.00, number of

number of rules _ 179
integrand size ’

steps used = 5, number of rules used = 5, integrand size = 29,
Rules used = {587, 152, 52, 65, 214}

2\3/2 2 /

2aBd — 5b(A — 2

latber) (2 1551;)(2 4+ Be) - $b5dw) + AcVa +bz? — \/a Actanh™ <—a\—/tbx )
a

Antiderivative was successfully verified.
[In] Int[(Sqrtl[a + b*x"2]*(A + B*x~2)*(c + d*x"2))/x,x]

[Out] AxcxSqrtla + b*x"2] - ((a + b*x"2)~(3/2)*(2*a*B*d - 5*b*(Bxc + Axd) - 3%b*B
*d*x~2))/(156%b~2) - Sqrt[a]l*Axc*ArcTanh[Sqrt[a + b*x~2]/Sqrt[a]]

Rule 52

Int[((a_.) + (b_.)*(x_))"(m_)*((c_.) + (d_.)*(x_))"(n_), x_Symbol] :> Simp[

(a + b*xx)"(m + 1)*((c + d*x)"n/(bx(m + n + 1))), x] + Dist[n*x((b*c - a*xd)/(

bx(m + n + 1))), Int[(a + bxx) " m*(c + d*x)~(n - 1), x], x] /; FreeQ[{a, b,

c, d}, x] && NeQ[bxc - axd, 0] && GtQ[n, 0] && NeQ[m + n + 1, 0] && !'(IGtQ

[m, 0] && ( !IntegerQ[n] || (GtQ[m, O] && LtQ[m - n, 0]))) && !'ILtQ[m + n

+ 2, 0] &% IntLinearQ[a, b, ¢, d, m, n, x]

Rule 65

Int[((a_.) + (b_.)*(x_))" (@ )*((c_.) + (d_.)*(x_))"(n_), x_Symbol] :> With[
{p = Denominator[m]}, Dist[p/b, Subst[Int[x~(p*(m + 1) - 1)*(c - a*x(d/b) +
d*(x"p/b))"n, x], x, (a + b*x)~(1/p)], x1] /; FreeQ[{a, b, c, d}, x] && NeQ
[bxc - axd, 0] && LtQ[-1, m, 0] && LeQ[-1, n, 0] && LeQ[Denominator[n], Den
ominator[m]] && IntLinearQ[a, b, ¢, d, m, n, x]

Rule 152

Int[((a_.) + (b_.)*(x_))"(m_.)*((c_.) + (d_.)*(x_))"(n_.)*x((e_) + (f_.)*(x_
N*x((g_.) + (h_.)*(x_)), x_Symbol] :> Simp[(-(a*d*fxhx(n + 2) + bxc*f*h*(m
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+ 2) - bxd*(fxg + exh)*(m + n + 3) - bxdxfxh*(m + n + 2)*x))*(a + bxx)"(m +
DD*((c + d*x)"(n + 1)/ (b"2%d"2*x(m + n + 2)*(m + n + 3))), x] + Dist[(a~2*d
“2xfxh*(n + 1)*(n + 2) + a*xb*d*(n + 1)*(2*c*f*h*x(m + 1) - dx(f*g + exh)*(m
+n + 3)) + b"2%(c”2*fxh*x(m + 1)*(m + 2) - cxdx(f*g + e*xh)*(m + 1)*(m + n +
3) + d”2%exgx(m + n + 2)*(m + n + 3)))/(b"2%d"2*%(m + n + 2)*(m + n + 3)),
Int[(a + b*x) “m*(c + d*x)"n, x], x] /; FreeQ[{a, b, ¢, d, e, f, g, h, m, n}
, x] && NeQ[m + n + 2, 0] &% NeQ[m + n + 3, O]

Rule 214

Int[((a_) + (b_.)*(x_)"2)"(-1), x_Symbol] :> Simp[(Rt[-a/b, 2]/a)*ArcTanh[x
/Rt[-a/b, 211, x] /; FreeQ[{a, b}, x] && NegQ[a/b]

Rule 587

Int[(x_)"(m_.)*((a_) + (b_.)*(x_)"(m_))"(p_.)*((c_) + (d_.)*x(x_)"(n_))"(q_.
)x((e ) + (£_.)*(x_)"(n_))"(r_.), x_Symbol] :> Dist[1/n, Subst[Int[x~(Simpl
ify[(m + 1)/n] - D *(a + b*x) “px(c + d*x)"g*(e + f*x)°r, x], x, x"nl, x] /;
FreeQ[{a, b, ¢, d, e, f, m, n, p, q, r}, x] && IntegerQ[Simplify[(m + 1)/n
1]

Rubi steps

Vva+ bz? (A+ Bz?) (c+ dz?)

T

dr = %Subst (/ atbz (4 : Bz)(c+ dz) dz, z, w2>

(a + bx?)** (2aBd — 5b(Bc + Ad) — 3bBda?)

152

1
=— + é(Ac)Subst (/

213/2 _ _ 2

1562

213/2 _ B N
— Aca T b — (a + bx*)”" (2aBd — 5b(Bc + Ad) — 3bBdz?) N

1542

Y vl Cha b2?)*? (2aBd — 5b(Bc + Ad) — 3bBda®)

1542

Mathematica [A]
time = 0.12, size = 91, normalized size = 1.08

Va+ bz? (—B(a + bx?) (—5bc + 2ad — 3bdz?) + 5Ab(3bc + ad + bdz?)) _1 [ Va+ bz?
15b2 —_ \/CTACt&Hh T
a

(a.

Ve
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Antiderivative was successfully verified.

[In] Integrate[(Sqrtla + b*x~2]*(A + B*x~2)*(c + d*x~2))/x,x]

[Out] (Sqrtla + b*x~2]*(-(B*(a + b*x~2)*(-5xbxc + 2*%axd - 3*b*d*x~2)) + BxAxbx(3%
bxc + axd + b*d*x~2)))/(156%b~2) - Sqrt[a]l*Axc*ArcTanh[Sqrt[a + b*x~2]/Sqrt[

all

Maple [A]

time = 0.12, size = 111, normalized size = 1.32

method | result

3 3 3 3
defuule | B 2Ll 2l )y sbeel 2ol 4 pol Jiaga - vt (2VE

Verification of antiderivative is not currently implemented for this CAS.

[In] int((B*x~2+A)*(d*x~2+c)*(b*xx~2+a)~(1/2)/x,x,method=_RETURNVERBOSE)

[Out] Bxd*x(1/5xx~2*(b*x~2+a) ~(3/2) /b-2/15*%a/b~2* (b*xx~2+a) ~(3/2) ) +1/3*A*xd* (b*xx~2+a
)~ (3/2) /b+1/3%Bxc* (bxx~2+a) ~(3/2) /b+A*xc* ((b*x"2+a) ~(1/2)-a~ (1/2) *1n ((2*a+2*
a~(1/2)x(b*x~2+a)~(1/2))/x))

Maxima [A]

time = 0.28, size = 100, normalized size = 1.19

3 3 3 3
(bz? + a)? Bdz? , a 5 (bx? +a)2Bc 2 (bx®+a)?Bad  (bz?+a)?Ad
— A/a’ carsinh T ™ + Vb2 +a Ac+ 35 E 5 + 35

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((B*x~2+A)*(d*x~2+c)*(b*x~2+a)~(1/2)/x,x, algorithm="maxima")

[Out] 1/5%(b*x~2 + a)~(3/2)*B*d*x~2/b - A*sqrt(a)*c*arcsinh(a/(sqrt(a*b)*abs(x)))
+ sqrt(b*x~2 + a)*A*xc + 1/3*(b*x"2 + a)~(3/2)*Bxc/b - 2/15%(b*x~2 + a)~(3/
2)*Bkxa*xd/b~2 + 1/3%(b*x~2 + a)~(3/2)*A*d/b

Fricas [A]

time = 8.90, size = 231, normalized size = 2.75

w2y “z(t ae "") +2(3Bb%dz* + (5 Bb%c + (Bab + 5 Ab?)d)z? + 5 (Bab + 3 Ab)c — (2 Ba® — 5 Aab)d)Vbz? +a’ 15 Ay/—a bcarctan (ﬁ%) + (3 Bbdz* + (5 Bbc + (Bab + 5 Ab*)d)a? + 5 (Bab + 3 Ab)c — (2 Ba® — 5 Aab)d)vVba? + a
2+ a

15 Av/a bPelog (—
30057 1562

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((B*x~2+A)*(d*x~2+c)*(b*x~2+a)~(1/2)/x,x, algorithm="fricas")

[Out] [1/30%(15%A*sqrt(a)*b~2*xcxlog(-(b*x~2 - 2*sqrt(b*x~2 + a)*sqrt(a) + 2*a)/x~
2) + 2% (3*%B*b~2xd*x"4 + (5*B*b~2xc + (B*a*b + 5xAxb~2)*d)*x"2 + 5*x(B*a*b +
3xAxb~2)*xc - (2xB*a”2 - 5xAxa*b)*d)*sqrt(b*x~2 + a))/b~2, 1/15x(15*A*sqrt(-
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a)*b~2*xcxarctan(sqrt(-a)/sqrt(b*x"2 + a)) + (3*B*b"2xd*x"4 + (5*B*b~2xc + (
Bxaxb + BxAxb~2)*d)*x"2 + 5*(Bxa*xb + 3*xAxb~2)xc - (2xB*a”2 - 5xAxa*b)*d)*sq

rt(b*x"2 + a))/b~2]
Sympy [A]
time = 22.14, size = 97, normalized size = 1.15

Aacatan (%) Bd(a + bzz)% (a + me)% (2Abd — 2Bad + 2Bbc)
J— 2 ) —
— + AcvVa+bz? + 2 + 6D

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((B*x**2+A)* (d*x**2+c)* (b*x**2+a)**(1/2)/x,x)

[Out] Axaxcxatan(sqrt(a + b*x*x*2)/sqrt(-a))/sqrt(-a) + Axckxsqrt(a + b*x**2) + Bxd
*(a + b*xx*x*2)*x*(5/2)/(5xb**x2) + (a + bxx**2)*x(3/2)*(2%A*xb*d - 2%Bka*xd + 2%
Bxb*c) / (6%b**2)

Giac [A]
time = 0.76, size = 113, normalized size = 1.35

Vbr?+a
Aacarctan < v=a_ ) 50"+ a)? B+ 15vba? + a Abc + 3 (ba? + a)? Bbd — 5 (ba? + a)? Bab®d + 5 (ba® + a)* A¥d
J—a 15510

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((B*x~2+A)*(d*x~2+c)*(b*x~2+a)~(1/2)/x,x, algorithm="giac")

[Out] A*axc*arctan(sqrt(b*x~2 + a)/sqrt(-a))/sqrt(-a) + 1/156x(5*(b*x"2 + a)~(3/2)
*Bxb~9%c + 15*%sqrt(b*x~2 + a)*A*b~10*c + 3*(b*x"2 + a)~(5/2)*B*b~8*d - 5*(b
*x"2 + a)~(3/2)*B*a*xb~8*d + 5x(b*x~2 + a)~(3/2)*Axb~9%*d)/b~10

Mupad [B]
time = 1.51, size = 101, normalized size = 1.20
3/2
Vi (B4 Be@edZsha  BRGdEstd) |y, g AT 0T catanh(@)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + Bxx"2)*x(a + b*x"2)~(1/2)*(c + d*x~2))/x,x)

[Out] (a + b*x"2)~(1/2)*((B*d*x~4)/5 - (Bxax(2*xaxd - 5*b*c))/(156%b"2) + (Bxx"2*x(a
*d + 5%b*c))/(15%b)) + Axcx(a + b*x"2)"(1/2) + (Axd*x(a + b*x"2)"(3/2))/(3*b

) - Axa~(1/2)*c*atanh((a + b*x~2)~(1/2)/a~(1/2))
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(a+b2?) (A+Bz?) Ve + daz? i

3.51 |
X
Optimal. Leaf size=84
dz?)** (2bBc — - 2 v ?
aAm—(c+ x*)”* (2bBc 155(;2b+aB)d 3dex)—aA\/Etanh_1 c\—;:ix
c

[Out] -1/15%(d*x~2+c) ~(3/2) *(2xb*Bxc-5% (Axb+B*a) *d-3*b*Bxd*x~2) /d~2-axA*arctanh ((
dxx~2+c)~(1/2)/c~(1/2)) *c~ (1/2) +a*xAx (d*xx~2+c) ~(1/2)

Rubi [A]
time = 0.05, antiderivative size = 84, normalized size of antiderivative = 1.00, number of

number of rules _
' integrand size 0.172,

steps used = 5, number of rules used = 5, integrand size = 29
Rules used = {587, 152, 52, 65, 214}

dx? 3/2 _ 2 2
_(e+dz®)"( 5d(aBl-g;21b) + 2bBc — 3bBdx?) + aAVE T da® — aAYC tanh! \/C\-i/—fh
c

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

[Out] a*AxSqrtlc + d*x~2] - ((c + d*x72)7(3/2)*(2*b*B*c - 5*(A*b + axB)*d - 3*b*B
*d*xx~2))/(16%d"2) - a*A*Sqrt[c]*ArcTanh[Sqrt([c + d*x~2]/Sqrt[c]]

Rule 52

Int[((a_.) + (b_.)*(x_))"(m_)*((c_.) + (d_.)*(x_))"(n_), x_Symbol] :> Simp[
(a +Db*xx)"(m + D*((c + d*x)"n/(b*(m + n + 1))), x] + Dist[n*x((b*xc - a*d)/(
bx(m + n + 1))), Int[(a + b*x) m*(c + d*x)~(n - 1), x], x] /; FreeQ[{a, b,

c, d}, x] && NeQ[bxc - axd, 0] && GtQ[n, 0] && NeQ[m + n + 1, 0] && !(IGtQ
[m, 0] && ( !IntegerQ[n] || (GtQ[m, O] && LtQ[m - n, 0]))) && !ILtQ[m + n

+ 2, 0] &% IntLinearQ[a, b, ¢, d, m, n, x]

Rule 65

Int[((a_.) + (b_.)*(x_))"(m_)*((c_.) + (d_.)*(x_))"(n_), x_Symbol] :> With[
{p = Denominator[m]}, Dist[p/b, Subst[Int[x~(p*(m + 1) - 1) *x(c - ax(d/b) +
dx(x"p/b))"n, x], x, (a + b*x)~(1/p)], x1] /; FreeQl{a, b, c, d}, x] && NeQ
[bxc - axd, 0] && LtQ[-1, m, O] && LeQ[-1, n, 0] && LeQ[Denominator[n], Den
ominator[m]] && IntLinearQ[a, b, c, d, m, n, x]

Rule 152

Int[((a_.) + (b_.)*(x_))"(m_.)*((c_.) + (d_.)*(x_))"(n_.)*((e_) + (f_.)*(x_
N*((g_.) + (h_.)*(x_)), x_Symbol] :> Simp[(-(axd*fxh*(n + 2) + b*cxf*h*(m
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+ 2) - bxd*(fxg + exh)*(m + n + 3) - bxdxfxh*(m + n + 2)*x))*(a + bxx)"(m +
DD*((c + d*x)"(n + 1)/ (b"2%d"2*x(m + n + 2)*(m + n + 3))), x] + Dist[(a~2*d
“2xfxh*(n + 1)*(n + 2) + a*xb*d*(n + 1)*(2*c*f*h*x(m + 1) - dx(f*g + exh)*(m
+n + 3)) + b"2%(c”2*fxh*x(m + 1)*(m + 2) - cxdx(f*g + e*xh)*(m + 1)*(m + n +
3) + d”2%exgx(m + n + 2)*(m + n + 3)))/(b"2%d"2*%(m + n + 2)*(m + n + 3)),
Int[(a + b*x) “m*(c + d*x)"n, x], x] /; FreeQ[{a, b, ¢, d, e, f, g, h, m, n}
, x] && NeQ[m + n + 2, 0] &% NeQ[m + n + 3, O]

Rule 214

Int[((a_) + (b_.)*(x_)"2)"(-1), x_Symbol] :> Simp[(Rt[-a/b, 2]/a)*ArcTanh[x
/Rt[-a/b, 2]1, x] /; FreeQ[{a, b}, x] && NegQ[a/b]

Rule 587

Int[(x_)~"(m_.)*((a_) + (b_)*(x_)"(n_))"(p_.)*((c_) + (d_.)*(x_)"(n_))"(q_.
)x((e_) + (£_.)*(x_)"(n_))"(r_.), x_Symbol] :> Dist[1/n, Subst[Int[x~(Simpl
ify[(m + 1)/n] - 1)*(a + b*xx)“px(c + d*x)~g*x(e + f*x)°r, x], x, x"n], x] /;
FreeQ[{a, b, ¢, d, e, f, m, n, p, q, r}, x] && IntegerQ[Simplify[(m + 1)/n
1]

Rubi steps

2 2 2
/(a+bx ) (A + Bz?) Ve +dz dp — %Subst(/ (a+bzx)(A+ Bz)Ve+dx dx,x,$2>

Z T

(c + dz?)*/* (2bBc — 5(Ab+ aB)d — 3bBdz?) 1

=— +=

15d?

N

213/2 _ _ )
_ aAVer diE — (c+ dx*)”" (2bBc — 5(Ab + aB)d — 3bBdz?) N 1(

(aA)Subst < /

15d?

213/2 . . 2 (a

15d?

2\3/2 _ . 2

1542

Mathematica [A]
time = 0.13, size = 91, normalized size = 1.08

Ve +dz? (=b(c+ dz?) (2Bc — 5Ad — 3Bdz?) + 5ad(3Ad + B(c + dx?))) _1 [ Ve+dz?
e — aA+/c tanh T
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Antiderivative was successfully verified.

[In] Integratel[((a + b*x"2)*(A + Bxx~2)*Sqrt[c + d*x~2])/x,x]

[Out] (Sqrtlc + d*x"2]*(-(b*(c + d*x~2)*(2*Bxc - 5%A*d - 3*Bxd*x~2)) + b*axd*(3*A
*d + Bx(c + d*x~2))))/(15%d"2) - axA*Sqrt[c]*ArcTanh[Sqrt[c + d*x~2]/Sqrtlc

1]

Maple [A]
time = 0.12, size = 111, normalized size = 1.32

method | result

Bb<z2(dx2+c)% _ 20(dz2+c)%) + Ab(dw2+c)% + Ba(dmz—i-c)% +Aa<\/m _ \/E In <2c+2 C "

default 5d 1542 3d 3d

Verification of antiderivative is not currently implemented for this CAS.

[In] int((b*x~2+a)* (B*xx~2+A)*(d*x~2+c)~(1/2)/x,x,method=_RETURNVERBOSE)

[Out] Bxb*x(1/5%x~2*(d*x"2+c) ~(3/2)/d-2/15*c/d~2* (d*x"2+c) ~(3/2) ) +1/3*Axb* (d*x~2+c
)~ (3/2)/d+1/3*B*a*x (d*x~2+c) ~(3/2) /d+A*a* ((d*x"2+c) ~(1/2)-c~ (1/2) *1n ((2*c+2*
c™(1/2)*(d*x~2+c)~(1/2)) /%))

Maxima [A]
time = 0.28, size = 100, normalized size = 1.19

3 3 3
2(dz* +¢c)?B 21 0)2B 2024
AP C Aa— (dz® +c) bc+(dx +c) a+(d:1,‘ +¢)2Ab

3
(dz? + c)? Bba? ) c
b TETI 4 h{ &

5d ave arsin Ved [ 15 d2 3d 3d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((b*x~2+a)* (B*x~2+A)*(d*x"2+c)~(1/2)/x,x, algorithm="maxima")

[Out] 1/5%(d*x~2 + c)~(3/2)*B*b*x~2/d - A*a*sqrt(c)*arcsinh(c/(sqrt(c*d)*abs(x)))
+ sqrt(d*x~2 + c)*A*a - 2/15%x(d*x"2 + c)~(3/2)*B*bxc/d~2 + 1/3*(d*x"2 + c)
~(3/2)*Bxa/d + 1/3x(d*x"2 + c)~(3/2)*A*b/d

Fricas [A]
time = 4.05, size = 217, normalized size = 2.58

{15 Aay/c d*log (- P2y d‘ii eve ”‘) +2(3 Bbd%z* — 2 Bbe® + 15 Aad® + 5 (Ba + Ab)ed + (Bbed + 5 (Ba + Ab)d?)22)Vda® + ¢ 15 Aay/—¢ d arctan (7\/%) + (3 Bbd®z* — 2 Bbc® + 15 Aad® + 5 (Ba + Ab)ed + (Bbed + 5 (Ba + Ab)d?)z2)Vda? + ¢
? + ¢
’ 15d*

30d*

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((b*x~2+a)*(B*x~2+A)*(d*x~2+c)~(1/2)/x,x, algorithm="fricas")

[Out] [1/30*%(15*A*a*sqrt(c)*d~2xlog(-(d*x~2 - 2*sqrt(d*x~2 + c)*sqrt(c) + 2xc)/x~
2) + 2% (3*%B*b*xd"2%x"4 - 2xBxb*c”2 + 15k%A*axd”2 + 5x(B*a + Axb)*cxd + (B¥b*c
xd + 5*%(Bxa + Axb)*d~2)*x"2)*sqrt(d*x~2 + c))/d"2, 1/15%(15xAxa*sqrt(-c)*d”
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2xarctan(sqrt(-c)/sqrt(d*x~2 + c)) + (3*B*b*d~2xx"4 - 2*Bxb*c™2 + 15*%A*axd”
2 + 5x(Bxa + A*b)*c*d + (B¥bxcxd + 5*(B*a + Axb)*d~2)*x"2)*sqrt(d*x~2 + c))

/d~2]

Sympy [A]
time = 22.01, size = 97, normalized size = 1.15

Aacatan (%) Bb(c + dz2)% (c+ d:rQ)% (2Abd + 2Bad — 2Bbc)
—— 2 - —
— + Aavce+dz? + 7 + 642

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((b*x**2+a)* (Bxx**2+A)* (d*x**2+c)**(1/2)/x,%)

[Out] Axaxcxatan(sqrt(c + d*x*x2)/sqrt(-c))/sqrt(-c) + A*xaxsqrt(c + d*x*x2) + Bx*b
*¥(c + d*xx*x*2)*x%(5/2)/(5xd**2) + (c + d*xx**2)*x(3/2)*(2%A*b*d + 2%Bka*xd - 2%
Bxbxc) / (6%d**2)

Giac [A]
time = 1.35, size = 113, normalized size = 1.35

—C

Vdz? +c s 3 3 3
Aacarctan < v—c 3(dz? + ¢) Bbd® — 5 (da? + ¢)? Bbed® + 5 (da? + ¢)2 Bad® + 5 (da? + ¢)* Abd® + 15 Vdz? + ¢ Aad™®
V-c 15410

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((bxx~2+a)* (Bxx~2+A)*(d*x"2+c)~(1/2)/x,x, algorithm="giac")

[Out] A*axc*arctan(sqrt(d*x~2 + c)/sqrt(-c))/sqrt(-c) + 1/16%x(3*(d*x"2 + c)~(5/2)
*B*¥b*d~8 - 5*(d*x”"2 + c)~(3/2)*B*b*cxd~8 + 5x(d*x~2 + c)~(3/2)*B*axd”~9 + bx
(d*x~2 + c)~(3/2)*Axb*d~9 + 15*sqrt(d*x~2 + c)*Axa*d~10)/d~10

Mupad [B]
time = 1.48, size = 101, normalized size = 1.20

4 — 2 2 A 2 3/2
Zr Bbzx +Bc(5ad 2bc)+Bx (bad+bc) L AavVAETE — Aay/c atanh Vdz2 +c¢ N b(dz?+c)
5 15d2 15d N 3d

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((A + Bxx"2)*(a + b*xx"2)*(c + d*x~2)~(1/2))/x,x)

[Out] (c + d*xx~2)~(1/2)*((B*b*x~4)/5 + (Bxc*(5*axd - 2xb*c))/(15%d~2) + (Bxx~2%(5
xaxd + b*c))/(15%d)) + Axax(c + d*x"2)~(1/2) - Axaxc”~(1/2)*atanh((c + d*x~2
)=(1/2)/c~(1/2)) + (Axb*(c + d*x"2)7(3/2))/(3*d)
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4.1 Download section

The following zip files contain the raw integrals used in this test.

Mathematica format [Mathematica syntax.zip|

Maple and Mupad format [Maple syntax.zip|

Sympy format SYMPY syntax.zip|

Sage math format SAGE syntax.zip|

4.2 Listing of Grading functions

The following are the current version of the grading functions used for grading the quality
of the antiderivative with reference to the optimal antiderivative included in the test suite.

There is a version for Maple and for Mathematica/Rubi. There is a version for grading
Sympy and version for use with Sagemath.

The following are links to the current source code.

The following are the listings of source code of the grading functions.

4.2.1 Mathematica and Rubi grading function

(* Original version thanks to Albert Rich emailed on 03/21/2017 *)
(* ::Package:: *)

(* Nasser: April 7,2022. add second output which gives reason for the grade *)
(* Small rewrite of logic in main function to make it*)
(* match Maple's logic. No change in functionality otherwis

(* ::Subsection:: *)

(*GradeAntiderivative[result, optimal]*)

(* ::Text:: *)
(*If result and optimal are mathematical expressions, *)

(* GradeAntiderivative[result,optimal] returns*)
(¥ "F" if the result fails to integrate an expression that*)
(* is integrablex)

(¥ "C" if result involves higher level functions than necessary+*)
(*» "B" if result is more than twice the size of the optimal*)

(* antiderivative*)

(*» "A" if result can be considered optimalx*)

ex)


/my_notes/CAS_integration_tests/reports/summer_2022/input/Mathematica_syntax.zip
/my_notes/CAS_integration_tests/reports/summer_2022/input/Maple_syntax.zip
/my_notes/CAS_integration_tests/reports/summer_2022/input/SYMPY_syntax.zip
/my_notes/CAS_integration_tests/reports/summer_2022/input/SAGE_syntax.zip
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GradeAntiderivative[result_,optimal_] := Module[{expnResult,expnOptimal,leafCount

(* :

expnResult = ExpnType[result];
expnOptimal = ExpnType[optimal];
leafCountResult = LeafCount [result];
leafCountOptimal = LeafCount [optimal];

(*Print ["ezpnResult=", expnResult, " expnOptimal=",expnOptimall];*)
If [expnResult<=expnOptimal,
If [Not[FreeQ[result,Complex]], (*result contains complez+*)
If [Not [FreeQ[optimal,Complex]], (*optimal contains complex*)
If [leafCountResult<=2*leafCountOptimal,
finalresult={"A","none"}

,» (*ELSE*)
finalresult={"B","Both result and optimal contain complex but
]
, (*ELSE*)
finalresult={"C","Result contains complex when optimal does not."
]
, (xELSE*) (*result does not contains complez*)
If [leafCountResult<=2*leafCountOptimal,
finalresult={"A","none"}
, (*ELSE*)
finalresult={"B","Leaf count is larger than twice the leaf count o
]

]
, (*ELSE*) (*expnResult>expnOptimal*)
If [FreeQ[result,Integrate] && FreeQ[result,Int],
finalresult={"C","Result contains higher order function than in optim

3

finalresult={"F","Contains unresolved integral."}

]
1;
finalresult
:Text:: *)

(*The following summarizes the type number assigned an *)
(*expression based on the functions it involves*)

(*1
(*2
(*3
(%4
(*5
(*6
(*7
(*8

= rational function*)

= algebraic function*)

= elementary function¥)

= special function*)

= hyperpergeometric function*)
= appell function*)

= rootsum function*)

= integrate function*)

Result,leafC

leaf count

f optimal. $

al. Order "<
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(*9 = unknown function*)

ExpnType[expn_] :=
If[AtomQ[expn],
1,
If[ListQ[expn],
Max [Map [ExpnType,expn]],
If [Head[expn]===Power,
If [IntegerQ[expn[[2]]1],
ExpnType [expn[[1]]],
If [Head [expn[[2]]]===Rational,
If[IntegerQlexpn[[1]1]] || Head[expn[[1]]]===Rational,
1,
Max [ExpnType [expn[[1]1]],2]],
Max [ExpnType [expn[[1]1]] ,ExpnType [expn[[2]1]1,3]11],
If [Head[expn]===Plus || Head[expn]===Times,
Max [ExpnType [First [expn]] ,ExpnType [Rest [expn]]],
If [ElementaryFunctionQ[Head [expn]],
Max[3,ExpnType[expn[[1]]1]],
I1f [SpecialFunctionQ[Head [expn]],
Apply [Max,Append [Map [ExpnType,Apply[List,expn]],4]1],
I1f [HypergeometricFunctionQ[Head [expn]],
Apply[Max, Append [Map [ExpnType,Apply[List,expn]],5]],
If [AppellFunctionQ[Head [expn]],
Apply [Max, Append [Map [ExpnType,Apply[List,expn]],6]1],
If [Head[expn]===RootSum,
Apply [Max, Append [Map [ExpnType,Apply[List,expn]],7]1],
If [Head[expn]===Integrate || Head[expn]===Int,
Apply [Max, Append [Map [ExpnType,Apply[List,expn]],8]]1,
91111111111

ElementaryFunctionQ[func_] :=
MemberQ[{
Exp,Log,
Sin,Cos,Tan,Cot,Sec,Csc,
ArcSin,ArcCos,ArcTan,ArcCot,ArcSec,ArcCsc,
Sinh,Cosh,Tanh,Coth,Sech,Csch,
ArcSinh,ArcCosh,ArcTanh,ArcCoth,ArcSech,ArcCsch
},func]

SpecialFunctionQ[func_] :=
MemberQ [{
Erf, Erfc, Erfi,
FresnelS, FresnelC,
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ExpIntegralE, ExpIntegralEi, LogIntegral,
SinIntegral, CosIntegral, SinhIntegral, CoshIntegral,
Gamma, LogGamma, PolyGamma,
Zeta, PolyLog, ProductLog,
EllipticF, EllipticE, EllipticPi

},func]

HypergeometricFunctionQ[func_] :=
MemberQ [{HypergeometriciF1,Hypergeometric2F1,HypergeometricPFQ}, func]

AppellFunctionQ[func_] :=
MemberQ[{AppellF1}, func]

4.2.2 Maple grading function

# File: GradeAntiderivative.mpl
# Original version thanks to Albert Rich emailed on 03/21/2017

#Nasser 03/22/2017 Use Maple leaf count instead since buildin
#Nasser 03/23/2017 missing 'ln' for ElementaryFunctionQ added
#Nasser 03/24/2017 corrected the check for complex result
#Nasser 10/27/2017 check for leafsize and do not call ExpnType()

# if leaf size is "too large". Set at 500,000
#Nasser 12/22/2019 Added debug flag, added 'dilog' to special functions
# see problem 156, file Apostol_Problems

#Nasser 4/07/2022 add second output which gives reason for the grade

GradeAntiderivative := proc(result,optimal)
local leaf_count_result,
leaf_count_optimal,
ExpnType_result,
ExpnType_optimal,
debug:=false;

leaf _count_result:=leafcount(result);
#do NOT call ExpnType() if leaf size is too large. Recursion problem
if leaf count_result > 500000 then
return "B","result has leaf size over 500,000. Avoiding possible recu

fi;
leaf_count_optimal := leafcount(optimal);
ExpnType_result := ExpnType(result);

ExpnType_optimal := ExpnType(optimal);

rsion issues




#
#
#
#
#
#
#
#

If result and optimal are mathematical expressions,
GradeAntiderivative[result,optimal] returns

IIFII

IICII
IIBII

"AII

#This check below actually is not needed, since I only

#call this grading only for passed integrals. i.e. I check
#for "F" before calling this. But no harm of keeping it here.
#just in case.

if not type(result,freeof('int')) then

fi;

if ExpnType_result<=ExpnType_optimal then
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if debug then
print ("ExpnType_result" ,ExpnType_result," ExpnType_optimal=",ExpnType
fi;

if the result fails to integrate an expression that

is integrable

if result involves higher level functions than necessary
if result is more than twice the size of the optimal
antiderivative

if result can be considered optimal

return "F","Result contains unresolved integral";

if debug then
print ("ExpnType_result<=ExpnType_optimal") ;
fi;
if is_contains_complex(result) then
if is_contains_complex(optimal) then
if debug then
print ("both result and optimal complex");

fi;

if leaf_count_result<=2*leaf_count_optimal then
return "A" s nn g

else

return "B",cat("Both result and optimal contain complex but le
convert(leaf_count_result,string)," vs. $2 (",
convert(leaf_count_optimal,string)," ) = ",con
end if
else #result contains complex but optimal is not
if debug then
print("result contains complex but optimal is not");
fi;
return "C","Result contains complex when optimal does not.";
fi;

optimal) ;

af count of r

vert (2xleaf _c

else # result do not contain complex



281

# this assumes optimal do not as well. No check is needed here.
if debug then
print("result do not contain complex, this assumes optimal do not as well"
fi;
if leaf_count_result<=2*leaf_count_optimal then
if debug then
print("leaf_count_result<=2*leaf_count_optimal");
fi;
return "A","";
else
if debug then
print("leaf_count_result>2*leaf_count_optimal");
fi;
return "B",cat("Leaf count of result is larger than twice the leaf count of o
convert(leaf_count_result,string),"$ vs. $2(",
convert(leaf_count_optimal,string),")=",convert(2xleaf_cou
fi;
fi;
else #ExpnType(result) > ExpnType(optimal)
if debug then
print ("ExpnType(result) > ExpnType(optimal)");
fi;
return "C",cat("Result contains higher order function than in optimal. Order ",
convert (ExpnType_result,string)," vs. order ",
convert (ExpnType_optimal,string),".");
fi;

end proc:

#
# is_contains_complex(result)
# takes expressions and returns true if it contains "I" else false
#
#Nasser 032417
is_contains_complex:= proc(expression)
return (has(expression,I));
end proc:

The following summarizes the type number assigned an expression
based on the functions it involves

rational function

= algebraic function

= elementary function

= special function

= hyperpergeometric function

= appell function

= rootsum function

H OH OH H HH HEHH
~NOo O WwN -
|



# 8 = integrate function
# 9 = unknown function

ExpnType := proc(expn)
if type(expn, 'atomic') then
1
elif type(expn,'list') then
apply (max ,map (ExpnType, expn) )
elif type(expn, 'sqrt') then
if type(op(1,expn), 'rational') then
1
else
max (2,ExpnType (op(1,expn)))
end if
elif type(expn,' " ') then
if type(op(2,expn),'integer') then
ExpnType (op(1,expn))
elif type(op(2,expn),'rational') then
if type(op(1,expn),'rational') then
1
else
max (2,ExpnType (op(1,expn)))
end if
else
max (3,ExpnType (op(1,expn)) ,ExpnType (op(2,expn)))
end if
elif type(expn,' + ') or type(expn,' * ') then
max (ExpnType (op(1,expn) ) ,max (ExpnType (rest (expn))))
elif ElementaryFunctionQ(op(0,expn)) then
max (3,ExpnType (op(1,expn)))
elif SpecialFunctionQ(op(0,expn)) then
max (4, apply (max,map (ExpnType, [op(expn)]1)))
elif HypergeometricFunctionQ(op(0,expn)) then
max (5, apply (max,map (ExpnType, [op(expn)]1)))
elif AppellFunctionQ(op(0,expn)) then
max (6, apply (max,map (ExpnType, [op(expn)]1)))
elif op(0,expn)='int' then
max (8,apply (max ,map (ExpnType, [op(expn)]))) else
9
end if
end proc:

ElementaryFunctionQ := proc(func)
member (func, [
exp,log,ln,
sin,cos,tan,cot,sec,csc,
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arcsin,arccos,arctan,arccot,arcsec,arccsc,

sinh,cosh,tanh,coth,sech,csch,

arcsinh,arccosh,arctanh,arccoth,arcsech,arccsch])
end proc:

SpecialFunction := proc(func)
member (func, [

erf,erfc,erfi,
FresnelS,FresnelC,
Ei,Ei,Li,Si,Ci,Shi,Chi,
GAMMA,1nGAMMA,Psi,Zeta,polylog,dilog,LambertW,
EllipticF,El1lipticE,EllipticPi])

end proc:

HypergeometricFunctionQ := proc(func)
member (func, [HypergeometriclF1,hypergeom, HypergeometricPFQ])
end proc:

AppellFunctionQ := proc(func)
member (func, [AppellF1])
end proc:

# u is a sum or product. rest(u) returns all but the
# first term or factor of u.
rest := proc(u) local v;
if nops(u)=2 then
op(2,u)
else
apply(op(0,u) ,op(2. .nops(u),u))
end if
end proc:

#leafcount(u) returns the number of nodes in u.
#Nasser 3/23/17 Replaced by build-in leafCount from package in Maple
leafcount := proc(u)
MmaTranslator [Mma] [LeafCount] (u) ;
end proc:
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4.2.3 Sympy grading function

p

#Dec 24, 2019. Nasser M. Abbasi:

# Port of original Maple grading function by

# Albert Rich to use with Sympy/Python

#Dec 27, 2019 Nasser. Added *RootSum . See problem 177, Timofeev file
# added 'exp_polar’

from sympy import x

def leaf count(expr):
#sympy do not have leaf count function. This is approrimation
return round(1.7xcount_ ops(expr))

def is_sqrt(expr):
if isinstance(expr,Pow):
if expr.args[1] == Rational(1,2):
return True
else:
return False
else:
return False

def is elementary function(func):
return func in [exp,log,ln,sin,cos,tan,cot,sec,csc,
asin,acos,atan,acot,asec,acsc,sinh,cosh,tanh,coth,sech,csch,
asinh,acosh,atanh,acoth,asech,acsch

]

def is_special_function(func):
return func in [ erf,erfc,erfi,
fresnels,fresnelc,Fi, Ei,Li,Si,Ci,Shi,Chi,
gamma,loggamma,digamma,zeta,polylog,LambertW,
elliptic_ f,elliptic_ e,elliptic_ pi,exp_ polar

]

def is_ hypergeometric_ function(func):
return func in [hyper]

def is_appell function(func):
return func in [appellfl]

def is_atom(expn):
try:
if expn.isAtom or isinstance(expn,int) or isinstance(expn,float):
return True
else:
return False




def expnType(expn):
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except AttributeError as error:
return False

debug=False
if debug:
print("expn=",expn,"type(expn)=",type(expn))

if is atom(expn):
return 1
elif isinstance(expn,list):
return max(map(expnType, expn)) #apply(maz,map(ExpnType,expn))
elif is_sqrt(expn):
if isinstance(expn.args|0],Rational): #type(op(1,expn),'rational’)
returnl
else:
return max(2,expnType(expn.args(0])) #maz(2,EzpnType(op(1,expn)))
elif isinstance(expn,Pow): #type(expn,' ')
if isinstance(expn.args[l],Integer): #type(op(2,expn),'integer’)
return expnType(expn.args(0]) #EzpnType(op(1,expn))
elif isinstance(expn.args[1],Rational): #type(op(2,expn), rational’)
if isinstance(expn.args[0],Rational): #type(op(1,expn), rational’)
return 1
else:
return max(2,expnType(expn.args|0])) #maz(2,ExpnType(op(1,expn)))
else:
return max(3,expnType(expn.args[0]),expnType(expn.args(l])) #maz(3,ExpnType(op(1
elif isinstance(expn,Add) or isinstance(expn,Mul): #type(expn,' +'') or type(expn,’
ml = expnType(expn.args[0])
m2 = expnType(list(expn.args[l:]))
return max(ml,m2) #maz(EzpnType(op(1,expn)),maz(ExpnType(rest(expn))))
elif is_elementary_function(expn.func): #FElementaryFunctionQ(op(0,expn))
return max(3,expnType(expn.args[0])) #maz(3,ExpnType(op(1,expn)))
elif is_special function(expn.func): #SpecialFunction@Q(op(0,expn))
ml = max(map(expnType, list(expn.args)))
return max(4,ml) #maz(4,apply(maz,map(ExpnType,[op(expn)])))
elif is hypergeometric_function(expn.func): #HypergeometricFunctionQ(op(0,expn))
ml = max(map(expnType, list(expn.args)))
return max(5,ml) #maz(5,apply(maz,map(ExpnType,[op(expn)])))
elif is_appell function(expn.func):
ml = max(map(expnType, list(expn.args)))
return max(6,ml) #maz(5,apply(maz,map(ExpnType,[op(expn)])))
elif isinstance(expn,RootSum):

,expn)), Expn’

x')

ml = max(map(expnType, list(expn.args))) #Apply/Max, Append[Map[ExpnType, Apply[List,expn]],7]],

return max(7,ml)

elif str(expn).find("Integral") != —1:
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ml = max(map(expnType, list(expn.args)))

return max(8,ml) #maz(5,apply(maz,map(ExpnType,[op(expn)])))
else:

return 9

#main function
def grade_ antiderivative(result,optimal):

#print ("Enter grade__antiderivative for sagemath")
#print("Enter grade__antiderivative, result=",result," optimal=",optimal)

leaf count_result = leaf count(result)
leaf count_ optimal = leaf count(optimal)

#print("leaf _count_result=",leaf count_result)
#print("leaf _count_optimal=",leaf _count optimal)

expnType_result = expnType(result)
expnType_optimal = expnType(optimal)

if str(result).find("Integral") != —1:

grade = "F"
grade_ annotation =""
else:

if expnType_result <= expnType_optimal:
if result.has(I):
if optimal.has(I): #both result and optimal complex
if leaf count_result <= 2«leaf count_ optimal:

grade = "A"

grade_ annotation =""
else:

grade = "B’

grade_ annotation ="Both result and optimal contain complex but leaf count of result is larger

else: #result contains complex but optimal is not

grade = "C"

grade_ annotation ="Result contains complex when optimal does not."

else: # result do not contain complex, this assumes optimal do not as well

if leaf count_result <= 2+leaf count_optimal:

grade = "A"

grade_ annotation =
else:

grade = "B'

grade__annotation ="Leaf count of result is larger than twice the leaf count of optimal. "+str(lea

else:
grade = "C"
grade_ annotation ="Result contains higher order function than in optimal. Order "+st

r(ExpnType_ re



#print("Before returning. grade=",grade, " grade__annotation=",grade__annotation)

return grade, grade_annotation

4.2.4 SageMath grading function

#Dec 24, 2019. Nasser: Ported original Maple grading function by

# Albert Rich to use with Sagemath. This is used to

# grade Fricas, Giac and Mazxima results.

#Dec 24, 2019. Nasser: Added 'exp integral_e' and 'sng', 'sin__integral’
# 'arctan2’, 'floor','abs', 'log__integral’

#June 4, 2022 Made default grade annotation "none" instead of "" due
# issue later when reading the file.

#July 14, 2022. Added ellipticF. This is until they fix sagemath, then remove it.

from sage.all import x
from sage.symbolic.operators import add_ vararg, mul_ vararg

debug=False;

def tree_size(expr):
r" nn
Return the tree size of this expression.
nnn

#print("Enter tree__size, expr is ",expr)

if expr not in SR:
# deal with lists, tuples, vectors
return 1 + sum(tree_size(a) for a in expr)
expr = SR(expr)
X, aa = expr.operator(), expr.operands()
if x is None:
return 1
else:
return 1 + sum(tree_size(a) for a in aa)

def is_sqrt(expr):
if expr.operator() == operator.pow: #isinstance(expr,Pow):
if expr.operands()[1]==1/2: #expr.args[l] == Rational(1,2):
if debug: print ("expr is sqrt")
return True
else:
return False
else:
return False




def is_elementary_ function(func):
#debug=False

m = func.name() in ['exp','log','In',
'sin','cos’,'tan','cot','sec','csc',
'arcsin','arccos','arctan','arccot','arcsec','arccsc’,
'sinh','cosh','tanh’','coth','sech','csch’',

'arcsinh','arccosh','arctanh','arccoth','arcsech','arccsch’,'sgn’,
'arctan2','floor','abs'

]
if debug:
if m:

print ("func ", func , " is elementary_ function")
else:

print ("func ", func , " is NOT elementary_ function")

return m

def is_special function(func):
#debug=False
if debug:

print ("type(func)=", type(func))

m= func.name() in ['erf')'erfc','erfi','fresnel_sin','fresnel cos','Ei',
'Ei','Li",'Si",'sin__integral','Ci','cos__integral','Shi','sinh__ integral'
'Chi','cosh__integral','gamma’,'log_gamma','psi,zeta’,
'polylog','lambert_ w','elliptic_ f','elliptic_ e','ellipticF"',
'elliptic_ pi','exp_integral_e','log_integral]
if debug:
print ("m=",m)
if m:

print ("func ", func ," is special_function")
else:

print ("func ", func ," is NOT special_function")

return m

def is_ hypergeometric_ function(func):

return func.name() in ['hypergeometric','hypergeometric_M','hypergeometric_ U']

def is_appell function(func):
return func.name() in ['hypergeometric']

#[appellfl] can't find this in sagemath
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def is_atom(expn):

#debug=False
if debug:
print ("Enter is_atom, expn=",expn)

if not hasattr(expn, 'parent'):
return False

#thanks to answer at https://ask.sagemath.org/question/49179/what—is—sagemath—equivalent—to—atomic—
try:
if expn.parent() is SR:
return expn.operator() is None
if expn.parent() in (ZZ, QQ, AA, QQbar):
return expn in expn.parent() # Should always return True
if hasattr(expn.parent(),"base_ring") and hasattr(expn.parent(),"gens"):
return expn in expn.parent().base_ring() or expn in expn.parent().gens()

return False

except AttributeError as error:
print("Exception,AttributeError in is_atom")
print ("cought exception' , type(error)._ name )
return False

def expnType(expn):

if debug:
print (">>>>>Enter expnType, expn=", expn)
print (">>>>>is_atom(expn)=", is_atom(expn))

if is atom(expn):
return 1
elif type(expn)==1ist: #isinstance(expn,list):
return max(map(expnType, expn)) #apply(maz,map(ExpnType,expn))
elif is sqrt(expn):
if type(expn.operands()[0])==Rational: #type(isinstance(ezpn.args[0],Rational):

returnl
else:
return max(2,expnType(expn.operands()[0])) #maz(2,expnType(expn.args(0]))
elif expn.operator() == operator.pow: #isinstance(expn,Pow)

if type(expn.operands()[1])==Integer: #isinstance(expn.args[1],Integer)
return expnType(expn.operands()[0]) #expnType(expn.args[0])

elif type(expn.operands()[1])==Rational: #isinstance(ezpn.args[1],Rational)
if type(expn.operands()[0])==Rational: #isinstance(expn.args/0],Rational)
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return 1
else:
return max(2,expnType(expn.operands()[0])) #maz(2,expnType(expn.args(0]))
else:
return max(3,expnType(expn.operands()[0]),expnType(expn.operands()[1])) #maz(3,e
elif expn.operator() == add_ vararg or expn.operator() == mul_ vararg: #isinstance(ezpn,
ml = expnType(expn.operands()[0]) #expnType(expn.args[0])
m?2 = expnType(expn.operands()[1:]) #expnType(list(expn.args[1:]))
return max(ml,m2) #maz(ExpnType(op(1,expn)) max(ExpnType(rest(expn))))
elif is_elementary_function(expn.operator()): #is_elementary_function(expn.func)
return max(3,expnType(expn.operands()[0]))
elif is_special function(expn.operator()): #is_special _function(expn.func)
ml = max(map(expnType, expn.operands())) #maz(map (expnType, list(expn.args)))
return max(4,ml) #maz(4,m1)
elif is_hypergeometric_ function(expn.operator()): #is_hypergeometric_ function(expn.func
ml = max(map(expnType, expn.operands())) #maz(map (expnType, list(expn.args)))
return max(5,ml) #maz(5,m1)
elifis appell function(expn.operator()):
ml = max(map(expnType, expn.operands())) #maz(map (expnType, list(expn.args)))
return max(6,ml) #maz(6,m1)
elif str(expn).find("Integral") != —1: #this will never happen, since it
#1is checked before calling the grading function that is passed.
#but kept it here.
ml = max(map(expnType, expn.operands())) #maz(map(expnType, list(expn.args)))
return max(8,ml) #maz(5,apply(maz,map(ExpnType,[op(expn)])))
else:
return 9

#main function
def grade_ antiderivative(result,optimal):

if debug:
print ("Enter grade_ antiderivative for sagemath")
print("Enter grade_antiderivative, result=",result)
print("Enter grade_antiderivative, optimal=",optimal)
print("type(anti)=",type(result))
print("type(optimal)=",type(optimal))

leaf count_result = tree_size(result) #leaf count(result)
leaf count_ optimal = tree_ size(optimal) #leaf count(optimal)

#if debug: print ("leaf count_result=", leaf count_result, "leaf count optimal=",leaf count

expnType_result = expnType(result)
expnType_optimal = expnType(optimal)

rpn Type(expn. o]
Add) or isinsta

optimal)
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if debug: print ("expnType_result=", expnType_result, "expnType_optimal=",expnType_

if expnType_result <= expnType_ optimal:
if result.has(I):
if optimal.has(I): #both result and optimal complex
if leaf count_result <= 2«leaf count_ optimal:

grade = "A"

grade__annotation ="none'
else:

grade = "B"

grade_ annotation ="Both result and optimal contain complex but leaf count of re
else: #result contains complex but optimal is not
grade = "C"
grade_ annotation ="Result contains complex when optimal does not."
else: # result do not contain complex, this assumes optimal do not as well
if leaf count_result <= 2«leaf count_ optimal:

grade = "A"
grade_ annotation ="none"
else:
grade = "B’
grade_ annotation ="Leaf count of result is larger than twice the leaf count of optims
else:
grade = "C"

grade_annotation ="Result contains higher order function than in optimal. Order "+str(e

print("Before returning. grade=",grade, " grade_annotation=",grade_ annotation)

return grade, grade_ annotation

‘optimal)

ssult is larger t

l. "+str(leaf

xpnType_ rest
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