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Chapter 1

Introduction

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

The number of integrals in this report is [ 46 ]. This is test number [ 28 |.

1.1 Listing of CAS systems tested

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

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

Sympy was called directly using Python.

1.2 Results

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

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

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

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

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

The results given in in the table below reflects the above.
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System solved Failed

Rubi % 100. ( 46) %0.(0)

Mathematica | % 100. ( 46 ) %0.(0)
Maple % 26.09 (12) | % 73.91 (34)
Maxima %0.(0) % 100. (46)
Fricas % 26.09 (12) | % 73.91 (34)
Sympy % 21.74 (10) | % 78.26 ( 36)
Giac %2391 (11) | % 76.09 ( 35)

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.

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

System % A grade | % B grade | % C grade | % F grade
Rubi 100. 0. 0. 0.
Mathematica 100. 0. 0. 0.
Maple 0. 0. 26.09 73.91
Maxima 0. 0. 0. 100.
Fricas 0. 26.0 0. 73.91
Sympy 0. 0. 21.74 78.26
Giac 0. 23.91 0. 76.09




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

Antiderivative Grade distribution for each CAS

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

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



System Mean time (sec) Mean size Normalized mean Median size
Rubi 0.47 238. 1. 211.5
Mathematica 0.34 163.46 0.72 153.5
Maple 0.12 5656.75 21.43 3691.
Maxima Round[Mean]], 0.01] | Round[Mean[], 0.01] | Round[Mean]], 0.01] | Round[Median([], 0.0
Fricas 1.43 7135.5 27.95 4898.
Sympy 30.31 1694.7 10.17 1294.
Giac 1.28 7906. 34.88 4610.

1.4 list of integrals that has no closed form an-

tiderivative

0

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

Rubi {}

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

Giac {}

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.



1.7 Timing

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

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

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

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

1.8 Verification

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

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

1.9 Important notes about some of the results

1.9.1 Important note about Maxima results

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

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

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

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

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

'besselexpand : true'

'display2d : false'

'domain : complex'

'keepfloat : true'
'load(to_poly_solve)'

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

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



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

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

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

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

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

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

1.9.3 Important note about finding leaf size of
antiderivative

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

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

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

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

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

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

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

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

except Exception as ee:
leafCount =1

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

1.10 Design of the test system

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


https://ask.sagemath.org/question/43088/integrate-results-that-are-different-from-using-maxima/
https://ask.sagemath.org/question/43088/integrate-results-that-are-different-from-using-maxima/
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integer. Leaf size of result. . . .
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number. CPU time used to solve this integral. 0 if failed. build system

string. The integral in Latex format

string. The input used in CAS own syntx.

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

string. The optimal antiderivative in Latex format.

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

11. String. The result (antiderivative) in CAS own syntax. Mone s 018"
12. String. The grade of the antiderivative. Can be “A”, “B”, “C”, or “F”
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Chapter 2

detailed summary tables of results

2.1 List of integrals sorted by grade for each
CAS

2.1.1 Rubi

A grade: {@@L
[28][29][30}31}32,[33}[34}[35} [36]
B grade: { }

C grade: { }

F grade: { }

, 21,22)[23, 24} 25} 26,27,

EE
EE
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;:ﬁ

\1
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=
E

2.1.2 Mathematica

A grade: {@@n .
B grade: { }

C grade: { }

F grade: { }

l\D
U‘l

2.1.3 Maple

A grade: { }
B grade: { }

C grade: {218,010} [ 5 16718}

F grade: {[5 61712} [13}[14}[19} [20 21} 22} 23} 24} 25| 26} [27] [28} 29} 30} BT} |32} 83} ]34} 35}, 3G} B7
(38} B9} (40} [41} 42} [43} 14} |4 [16) }

2.1.4 Maxima

A grade: {
B grade: { }
C grade: { }

F grade: {[1,[2}[3] _ @@L
.... 36

Juhuhchujhababebtbebul

B
EIE
BE
B
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21.5 FriCAS

A grade: { }
B grade: {13 538 B0 L/ 1)
C grade: { }

F grade: (76712 (3[4 19) 20, 2T 22, [25) 24 25 20) 27 25 29,50 2 B3 5 B 5,7
58] 59, L 1042, 3 ) 15,

21.6 Sympy

A grade: { }
B grade: { }
C grade: {[3}[6}[12}[19,[22} 23} 24} [25} BT} 32}

F grade: { [1}[21[3, (4} 7,/8, 9} (10} [11} 13} [14}[15} 16} [17} [18} 20} (21 [26} 27} [28} [29} B0} [33} ]34} 85} [36},
37,3839} [40} [41} 42, [43] 44} |45} [46] }

2.1.7 Giac

A grade: { }

B grade: {[1}[2,[3} [4} B} 9} [L0L LT} [16, 17, [18] }
C grade: { }

F grade: (76712 (3,4 15 0, 20) 2122 23 2 25 2, 27 26,20 B0 ) B2 53, B 5,80
57155 59 40} 41, 2 43} 14,5, 10

2.2 Detailed conclusion table per each integral
for all CAS systems

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

antiderivative leaf size

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

Problem 1 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F(-2) B F(-1) B

verified N/A Yes Yes TBD TBD TBD TBD TBD
size 210 210 172 4972 0 6700 0 9351
normalized size | 1 1. 0.82 23.68 0. 31.9 0. 44.53
time (sec) N/A 0.27 0.605 0.152 0. 1.364 0. 1.669
Problem 2 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F(-2) B F(-1) B

verified N/A Yes Yes TBD TBD TBD TBD TBD
size 160 160 129 2410 0 3420 0 4610
normalized size | 1 1. 0.81 15.06 0. 21.38 0. 28.81
time (sec) N/A 0.176 0.311 0.075 0. 1.212 0. 1.128
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Problem 3 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F(-2) B F(-2) B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 108 108 84 891 0 1354 0 1742
normalized size | 1 1. 0.78 8.25 0. 12.54 0. 16.13
time (sec) N/A 0.084 0.147 0.056 0. 1.135 0. 1.123
Problem 4 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F(-2) B F(-2) B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 66 66 49 262 0 463 0 441
normalized size | 1 1. 0.74 3.97 0. 7.02 . 6.68
time (sec) N/A 0.04 0.059 0.09 0. 1.081 0. 1.257
Problem 5 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F C F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 120 120 95 0 0 0 666 0
normalized size | 1 1. 0.79 0. 0. 0. 5.55 0.
time (sec) N/A 0.12 0.151 0.397 0. 0. 10.615 0.
Problem 6 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F C F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 177 177 110 0 0 0 4129 0
normalized size | 1 1. 0.62 0. 0. 0. 23.33 0.
time (sec) N/A 0.258 0.153 0.379 0. 0. 52.69 0.
Problem 7, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 228 228 136 0 0 0 0 0
normalized size | 1 1. 0.6 0. 0. 0. 0 0
time (sec) N/A 0.273 0.162 0.354 0. 0. 0 0
Problem 8 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F(-2) B F(-1) B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 318 318 273 11389 0 14151 0 20733
normalized size | 1 1. 0.86 35.81 0. 44.5 0. 65.2
time (sec) N/A 0.411 1.107 0.175 0. 1.796 0. 1.432
Problem 9 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F(-2) B F(-1) B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 237 237 199 5908 0 7675 0 10939
normalized size | 1 1. 0.84 24.93 0. 32.38 0. 46.16
time (sec) N/A 0.31 0.544 0.116 0. 1.459 0. 1.294
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Problem 10 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F(-2) B F(-1) B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 160 160 129 2410 0 3268 0 4610
normalized size | 1 1. 0.81 15.06 0. 20.42 0. 28.81
time (sec) N/A 0.172 0.343 0.076 0. 1.248 0. 1.19
Problem 11 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F(-2) B F(-2) B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 102 102 78 732 0 1208 0 1381
normalized size | 1 1. 0.76 7.18 0. 11.84 0. 13.54
time (sec) N/A 0.076 0.11 0.052 0. 1.12 0. 1.09
Problem 12 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F C F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 185 185 153 0 0 0 1085 0
normalized size | 1 1. 0.83 0. 0. 0. 5.86 0.
time (sec) N/A 0.226 0.26 0.505 0. 0. 27.206 0.
Problem 13 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 268 268 159 0 0 0 0 0
normalized size | 1 1. 0.59 0. 0. 0. 0. 0.
time (sec) N/A 0.669 0.246 0.5 0. 0. 0. 0.
Problem 14 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 322 322 168 0 0 0 0 0
normalized size | 1 1. 0.52 0. 0. 0. 0. 0.
time (sec) N/A 0.544 0.24 0.498 0. 0. 0. 0.
Problem 15 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F(-2) B F(-1) F(1)
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 410 410 358 20937 0 24423 0 0
normalized size | 1 1. 0.87 51.07 0. 59.57 0. 0.
time (sec) N/A 0.624 0.943 0.266 0. 2.391 0. 0.
Problem 16 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F(-2) B F(-1) B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 310 310 265 11389 0 14151 0 20733
normalized size | 1 1. 0.85 36.74 0. 45.65 0. 66.88
time (sec) N/A 0.414 1.136 0.179 0. 1.78 0. 1.463
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Problem 17, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F(-2) B F(-1) B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 210 210 172 4972 0 6376 0 9351
normalized size | 1 1. 0.82 23.68 0. 30.36 0. 44.53
time (sec) N/A 0.258 0.518 0.111 0. 1.404 0. 1.267
Problem 18 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F(-2) B F(-1) B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 137 137 106 1609 0 2437 0 3075
normalized size | 1 1. 0.77 11.74 0. 17.79 0. 22.45
time (sec) N/A 0.111 0.15 0.067 0. 1.164 0. 1.158
Problem 19 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F C F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 270 270 229 0 0 0 1503 0
normalized size | 1 1. 0.85 0. 0. 0. 5.57 0.
time (sec) N/A 0.389 0.521 0.487 0. 0. 56.133 0.
Problem 20 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 394 389 217 0 0 0 0 0
normalized size | 1 0.99 0.55 0. 0. 0. 0. 0.
time (sec) N/A 1.024 0.443 0.492 0. 0. 0. 0.
Problem 21 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 380 380 332 0 0 0 0 0
normalized size | 1 1. 0.87 0. 0. 0. 0. 0.
time (sec) N/A 0.621 0.896 0.492 0. 0. 0. 0.
Problem 22, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F C F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 272 272 231 0 0 0 1503 0
normalized size | 1 1. 0.85 0. 0. 0. 5.53 0.
time (sec) N/A 0.398 0.53 0.493 0. 0. 56.49 0.
Problem 23 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F C F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 187 187 154 0 0 0 1085 0
normalized size | 1 1. 0.82 0. 0. 0. 5.8 0.
time (sec) N/A 0.254 0.289 0.491 0. 0. 26.428 0.
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Problem 24 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F C F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 122 122 95 0 0 0 666 0
normalized size | 1 1. 0.78 0. 0. 0. 5.46 0.
time (sec) N/A 0.126 0.147 0.347 0. 0. 9.554 0.
Problem 25| Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F C F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 78 78 57 0 0 0 284 0
normalized size | 1 1. 0.73 0. 0. 0. 3.64 0.
time (sec) N/A 0.04 0.065 0.36 0. 0. 3.17 0.
Problem 26 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 127 127 102 0 0 0 0 0
normalized size | 1 1. 0.8 0. 0. 0. 0. 0.
time (sec) N/A 0.144 0.128 0.676 0. 0. 0. 0.
Problem 27, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 212 212 152 0 0 0 0 0
normalized size | 1 1. 0.72 0. 0. 0 0 0.
time (sec) N/A 0.529 0.202 0.671 0. 0 0 0.
Problem 28 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 407 407 199 0 0 0 0 0
normalized size | 1 1. 0.49 0. 0. 0 0 0.
time (sec) N/A 1.247 0.264 0.677 0. 0 0 0.
Problem 29 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 386 381 220 0 0 0 0 0
normalized size | 1 0.99 0.57 0. 0. 0 0 0.
time (sec) N/A 1.135 0.522 0.509 0. 0 0 0.
Problem 30 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 267 267 161 0 0 0 0 0
normalized size | 1 1. 0.6 0. 0. 0. 0. 0.
time (sec) N/A 0.675 0.304 0.54 0. 0. 0. 0.
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Problem 31 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F C F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 178 178 110 0 0 0 4129 0
normalized size | 1 1. 0.62 0. 0. 0. 23.2 0.
time (sec) N/A 0.253 0.159 0.349 0. 0. 47948 0.
Problem 32 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F C F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 107 107 83 0 0 0 1897 0
normalized size | 1 1. 0.78 0. 0. 0. 17.73 0.
time (sec) N/A 0.056 0.071 0.358 0. 0. 12.835 0.
Problem 33 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 211 211 150 0 0 0 0 0
normalized size | 1 1. 0.71 0. 0. 0. 0. 0.
time (sec) N/A 0.521 0.208 0.667 0. 0. 0. 0.
Problem 34 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 315 315 209 0 0 0 0 0
normalized size | 1 1. 0.66 0. 0. 0. 0. 0.
time (sec) N/A 1.097 0.317 0.716 0. 0. 0. 0.
Problem 35, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 567 567 270 0 0 0 0 0
normalized size | 1 1. 0.48 0. 0. 0. 0. 0.
time (sec) N/A 2.341 0.455 0.731 0. 0. 0. 0.
Problem 36 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 322 322 172 0 0 0 0 0
normalized size | 1 1. 0.53 0. 0. 0. 0. 0.
time (sec) N/A 0.557 0.28 0.542 0. 0. 0. 0.
Problem 37, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 228 228 136 0 0 0 0 0
normalized size | 1 1. 0.6 0. 0. 0. 0. 0.
time (sec) N/A 0.281 0.184 0.347 0. 0. 0. 0.
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Problem 38 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 112 112 83 0 0 0 0 0
normalized size | 1 1. 0.74 0. 0. 0. 0. 0.
time (sec) N/A 0.056 0.073 0.366 0. 0. 0. 0.
Problem 39 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 366 366 201 0 0 0 0 0
normalized size | 1 1. 0.55 0. 0. 0. 0. 0.
time (sec) N/A 1.217 0.267 0.698 0. 0. 0. 0.
Problem 40 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 482 482 271 0 0 0 0 0
normalized size | 1 1. 0.56 0. 0. 0. 0. 0.
time (sec) N/A 2.071 0.463 0.678 0. 0. 0. 0.
Problem 41 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 211 211 162 0 0 0 0 0
normalized size | 1 1. 0.77 0. 0. 0. 0. 0.
time (sec) N/A 0.246 0.44 1.056 0. 0. 0. 0.
Problem 42, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 271 255 164 0 0 0 0 0
normalized size | 1 0.94 0.61 0. 0. 0. 0. 0.
time (sec) N/A 0.327 0.208 0.403 0. 0. 0. 0.
Problem 43 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 164 164 138 0 0 0 0 0
normalized size | 1 1. 0.84 0. 0. 0. 0. 0.
time (sec) N/A 0.179 0.252 0.676 0. 0. 0. 0.
Problem 44 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 304 304 138 0 0 0 0 0
normalized size | 1 1. 0.45 0. 0. 0. 0. 0.
time (sec) N/A 0.536 0.348 0.669 0. 0. 0. 0.




19

Problem 45 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 139 139 124 0 0 0 0 0
normalized size | 1 1. 0.89 0. 0. 0. 0. 0.
time (sec) N/A 0.115 0.155 0.795 0. 0. 0. 0.
Problem 46 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 139 167 124 0 0 0 0 0
normalized size | 1 1.2 0.89 0. 0. 0. 0. 0.
time (sec) N/A 0.118 0.052 0.8 0. 0. 0. 0.

2.3 Detailed conclusion table specific for Rubi
results

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

the integrand. Finally the ratio

number of rules

integrand size

is given. The larger this ratio is, the harder

the integral was to solve. In this test, problem number [44] had the largest ratio of [ 0.1935

]

Table 2.1: Rubi specific breakdown of results for each integral

number of number of normalized integrand ——
# grade steps unique antideri\jative leaf size ntogrand leaf size
used rules leaf size
1 A 12 3 1. 29 0.103
2 A 10 3 1. 29 0.103
3 A 8 3 1. 27 0.111
4 A 6 3 1. 20 0.15
5 A 5 4 1. 29 0.138
6 A 3 3 1. 29 0.103
7 A 3 3 1. 29 0.103
8 A 14 3 1. 31 0.097
9 A 12 3 1. 31 0.097
10 A 10 3 1. 29 0.103
11 A 8 3 1. 22 0.136
12 A 7 4 1. 31 0.129
13 A 6 5 1. 31 0.161
14 A 4 3 1. 31 0.097
15 A 16 3 1. 31 0.097
16 A 14 3 1. 31 0.097
17 A 12 3 1. 29 0.103
18 A 10 3 1. 22 0.136
19 A 9 4 1. 31 0.129
20 A 8 5 0.9 31 0.161
Continued on next page




Table 2.1 — continued from previous page

number of num?)er of no.rma.lize.d integrand T
# | grade steps unique antldem./atlve leaf size togrand leaf size
used rules leaf size
21 A 11 4 1. 31 0.129
22 A 9 4 1. 31 0.129
23 A 7 4 1. 31 0.129
24 A 5 4 1. 29 0.138
25 A 2 2 1. 22 0.091
26 A 4 2 1. 31 0.065
27 A 5 3 1. 31 0.097
28 A 6 3 1. 31 0.097
29 A 8 5 0.99 31 0.161
30 A 6 5 1. 31 0.161
31 A 3 3 1. 29 0.103
32 A 2 2 1. 22 0.091
33 A 5 3 1. 31 0.097
34 A 6 3 1. 31 0.097
35 A 7 3 1. 31 0.097
36 A 4 3 1. 31 0.097
37 A 3 3 1. 29 0.103
38 A 2 2 1. 22 0.091
39 A 6 3 1. 31 0.097
40 A 7 3 1. 31 0.097
41 A 7 3 1. 31 0.097
42 A 4 4 0.94 29 0.138
43 A 6 5 1. 31 0.161
44 A 7 6 1. 31 0.194
45 A 4 4 1. 47 0.085
46 A 4 4 1.2 55 0.073
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Chapter 3

Listing of integrals

3.1 f(ex)m (a+ bx”)3 (A + Bx™) (c + dx™) dx

Optimal. Leaf size=210

a?x"*1(ex)"(aAd + aBc + 3 Abc) . a3 Ac(ex)"*+1 s b2x4"+1(ex)™(3aBd + Abd + bBc) s ax®*1(ex)™(3Ab(ad + bc) +
m+n+1 e(m+1) m+4n+1 m+2n+1

[Out] (a~2*(3*A*b*c + a*Bxc + a*xA*d)*x” (1 + n)*(e*x)"m)/(1 + m + n) + (a*x(3*xAxbx*(
b*c + a*xd) + a*B*x(3*%bxc + a*xd))*x”~(1 + 2*n)*(e*xx)"m)/(1 + m + 2%n) + (b*x(3*

a*Bx (b*xc + axd) + Axbx(bxc + 3xa*d))*x~ (1 + 3*n)*(e*xx)"m)/(1 + m + 3*n) + (

b~ 2% (b*Bxc + Axb*d + 3*a*Bxd)*x~ (1 + 4*n)*x(e*x)"m)/(1 + m + 4*n) + (b~3*xBxd

*x7(1 + 5xn)*(e*xx)"m)/(1 + m + 5%n) + (a"3*xAxcx(exx)~(1 + m))/(ex(1 + m))

Rubi [A] time = 0.269805, antiderivative size = 210, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 12, number of rules used = 3, integrand size = 29, e o e

= 0.103, Rules used = {570, 20, 30}

integrand size

a’x"*(ex)"(aAd + aBc + 3 Abc) N a3 Ac(ex)"*+1 . b2 x4+ (ex)™(3aBd + Abd + bBc) N ax® 1 (ex)™(3Ab(ad + bc) +
m+n+1 e(m+1) m+4n+1 m+2n+1

Antiderivative was successfully verified.

[In] Int[(exx) m*x(a + b*x"n) 3*x(A + Bxx"n)*(c + d*x"n),x]

[Out] (a"2*x(3*Axbxc + a*Bxc + axA*d)*x~ (1 + n)*(exx)™m)/(1 + m + n) + (a*x(3xAxb*(
bxc + a*xd) + a*B*x(3%bxc + a*d))*x”~(1 + 2*n)*(e*x)™m)/(1 + m + 2%n) + (b*x(3%
a*Bx(b*c + axd) + Axbx(bxc + 3xa*d))*x~ (1 + 3*n)*(e*xx)"m)/(1 + m + 3*n) + (

b~2*% (b*Bxc + A*xb*d + 3*a*Bxd)*x~ (1 + 4*n)*(e*x)"m)/(1 + m + 4*n) + (b~3*xBxd

*x~(1 + 5*n)*(exx)"m)/(1 + m + 5xn) + (a"3xAxcx(exx)”(1 + m))/(ex(1 + m))

Rule 570

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

Rule 20

Int[(u_)*((a_)*x(w_ ) (@ )*((b_.)*(v_))"(n_), x_Symbol] :> Dist[(b~IntPart
[n]*(b*v) “FracPart[n])/(a"IntPart [n]*(a*v) “FracPart[n]), Int[ux(a*v) (m + n
), x], x] /; FreeQ[{a, b, m, n}, x] & !IntegerQ[m] &% !IntegerQ[n] && !

21
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IntegerQ[m + n]
Rule 30
Int[(x )" (m_.), x_Symbol] :> Simp[x~(m + 1)/(m + 1), x] /; FreeQ[m, x] && N

eQm, -1]

Rubi steps

f (ex)™ (a + bx")® (A + Bx") (c + dx") dox f (a3 Actex)™ + a?(3Abe + aBe + aAd)x"(ex)" + a(3Ab(be + ad) + aB(3bc

@ Ac(ex)tt™

el +m)

a3 Ac(ex)!*™

Ce(l+m)

a?(3Abc + aBc + aAd)x' " (ex)" .\ a(3Ab(bc + ad) + aB(Bbc + ad))x+?"(e;
l+m+n 1+m+2n

+ (b3Bd) fx5”(ex)’" dx + (az(BAbc +aBc + aAd)) fx”(ex)’”

+ (b3de‘m(ex)m) f X" dy + (a2(3Abc + aBc + aAd)x™™(

Mathematica [A] time = 0.604957, size = 172, normalized size = 0.82

a?x"(aAd + aBc + 3Abc) N a3 Ac N b2x*"(3aBd + Abd + bBc) N ax®(3Ab(ad + bc) + aB(ad + 3bc)) . bx3(A
m+n+1 m+1 m+4n+1 m+2n+1

x(ex)™ (

Antiderivative was successfully verified.

[In] Integratel[(exx) m*(a + b*x"n) 3*(A + Bxx"n)*(c + d*x"n),x]

[Out] x*(e*x) " m*x((a"3*A*c)/(1 + m) + (a~2x(3*A*b*c + a*Bxc + axAxd)*x™n)/(1 + m +
n) + (ax(3*A*b*(b*c + a*d) + a*Bx(3*bxc + a*d))*x~(2*n))/(1 + m + 2*n) + (

b* (3xaxBx (bxc + a*d) + A*xbkx(b*c + 3*axd))*x~(3#n))/(1 + m + 3*n) + (b~ 2x(b*

Bxc + Axbxd + 3*a*B*d)*x”(4*n))/(1 + m + 4*n) + (b~ 3*B*d*x~(5*%n))/(1 + m +

5%n))

Maple [C] time = 0.152, size = 4972, normalized size = 23.7

output too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((ex*x) m*(a+b*x"n) 3% (A+B*x"n)*(c+d*x"n),x)

[Out] x*(156*%A*a”2xbxd*m~3*n* (x"n) "2+531*A*xa”2*bxd*m~2*n"2% (x"n) ~2+642*A*a”2xb*xd*
m*n~ 3% (x"n) "2+156*A*xa*xb”2xcxm”3*n* (x"n) "2+531xAxa*xb"2xckm”2*xn"2* (x"n) ~2+642
*Axaxb2kckm¥kn 3% (x"n) T2+216*Axaxb”2xd*m”2*n* (x"n) ~3+441xA*xaxb”2xd*mkn " 2% (x
“n) "3+156*B*a”2*xbxckm”3*n* (x"n) "2+3*%A*xa”2*xb*xd*m”5* (x7n) T2+3*xAxaxb 2% ckm”5%* (
X"n) "2+40*Axb "3k ckm*n~4* (x7n) T 3+44*xAxb " 3xd*m”3*n* (x"n) "4+123*Axb"3xd*m~2*n"
2% (x7n) "4+122*%A*b” 3xd*m*n"3* (x"n) "4+3*B*a” 2xbxd*m~5* (x"n) "3+154*xA*a"3*d*n"3
*X " n+5%A*b”"3%c* (x"n) "3*m+71*%B*a~3*c*kn”"2*%x " n+5%B*a”3xd* (x"n) "2*m+13*B*xa” 3%d*
(x7n) "2¥n+3*Bxa*xb”2xc*m” 5% (x"n) ~3+15*B*a*xb”2*xd*m~4* (x"n) “4+90*B*axb~2*xd*n"4
*(X7n) "4+44*Bxb~ 3% cxm”3*n* (x"n) “4+48xAxb” 3k ckmknk (x7n) T3+78*xA*xb 3k ckn”3* (x”
n) ~3+10*xA*b~3*%d*m~ 2% (x"n) "4+41xA*xb"3xd*n"2* (x"n) “4+5*m*b”3*B*xd* (x"n) “5+10%b
~3*Bxd* (x"n) “5*n+bxA*a”3xd*m”4*xx n+120%A*xa” 3xd*n"4*xx n+5%A*a " 3kd*x nxm+14*A
*a " 3xd*x " n*n+5*Bxa~3kckx n*m+10*xA*b " 3kckm” 2% (x"n) "3+49*%Axb " 3*kckn" 2% (x"n) "3+
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5%A*xb~3*d* (x"n) “4*m+15*%a~3xAxckn+5*xa 3k A*xckm+a”3kAxc+107*Bxa~3*%d*n"3*(x"n) ~
2+5*Bxb~3*c* (x"n) “4*m+11*B*¥b~3*c* (x"n) “4*n+10*A*a” 3*xd*m” 3*x " n+50*B*b~3*d*n"
3% (x7"n) "5+5xAxb"3*cxm~4* (x"n) "3+40*A*b”"3*ckn"4* (x"n) "3+10*%A*b~3*d*m”3* (x"n)
“4+60*B*b~3*xd*m”2*n* (x"n) “5+105%B*xb~3*xd*m*n” 2% (x"n) “5+14*B*a~3*c*x " n*n+30*A
*a¥xb " 2*¢d*m”3* (x"n) "3+3* (x7n) "2*%d*b*a”2*%A+3* (x"n) "2*ckb"2*xa*xA+3* (x"n) "2*c*b*
a”~2*B+11%A*b~3*d*m~4*n* (x"n) "4+41%A*xb"3*d*m”3*n"2* (x"n) "4+61xA*xb"3*d*m”2%n"
3*(x7n) "4+30*%A*b~3*d*m*n~4* (x"n) "4+3*B*xaxb"2*xd*m”~ 5% (x"n) “4+11*Bxb~3*c*m~4*n
*(x7n) "4+180*%A*xa” 2xbxd*m*xn~4* (x"n) "2+39*kA*xaxb”"2xckm~4xn* (x"n) "2+321xA*xa*xb”2
*ckm” 240" 3% (x7n) "2+216*Bxaxb”2*xckm”2*n* (x"n) ~3+441*Bxaxb~2*xckm*n”2* (x"n) "3+
132*Bxa*xb~2*xd*m*n* (x"n) "4+156*%A*a*xb”~2xcxm*n* (x"n) ~2+156*B*a” 2*xb*xcrmkn* (x"n)
“2+168*A*a”2xb*cxm*n*x " n+61xAxb 3*%d*n" 3% (x"n) “4+B*a~3*d*m”~ 5% (x"n) “2+10*Bxb”
3xcxm~3*(x"n) "4+61*B*xb~3%c*kn” 3% (x"n) “4+10*Bxb~3*d*m~2* (x"n) “5+35%B*b~3*d*n"~
2% (x7n) "B+A*a”3*xd*m~5*xx " n+10*%A*b " 3*ckm”3* (x"n) "“3+642*Bxa " 2xbxcxm*n~3* (x"n) ~
2+216*B*a”2*xb*xd*m~2*n* (x"n) ~3+441*B*a” 2*xbxd*m*n”2* (x"n) “3+10*B*a”~3*d*m”2* (x
“n) "2+12%A*xb"3*c*k (x"n) "3*n+10*B*a”3*c*m”3*x " n+Bxb"3*d*m~5* (x"n) “5+A*b~3*d*m
5% (x7n) "4+B*a”3*ckm~b*x " n+5*%B*xa~3*xd*m~4* (x"n) "2+60*B*a~3*xd*n"4* (x"n) "2+10%
Bxb~3%cxm” 2% (x"n) "4+10*B*xa~3xckm”2*%x " n+10*A*xa " 3kd*m"2*xx " n+71kA*xa " 3*%d*xn"2%x”
n+59*Bxa~3xd*n"2* (x"n) "2+41*B*b~3*ckn"2* (x"n) “4+154*B*a”3*c*kn”3*x " n+274xAxa
“3*%ckn"4+10*%A*a”"3xcxmT3+225%A*%a”3*kckn"3+10*%A*a”" 3kckxm”2+85*%Axa~3xcxn"2+41%Bx
b~ 3*cxm~3*n"2% (x"n) "4+61*B*xb”"3*ckm~2*xn"3* (x"n) “4+30*%B*b " 3*kckmkn"4* (x"n) ~4+4
0*B*xb~3*d*m~3*n* (x"n) ~5+105%B*b~3*d*m~2*n"2* (x"n) “5+100*B*b~3*d*m*n"3* (x"n)
“B5+3*A*xa*xb”2x%d*m” 5% (x"n) "3+12*A*xb " 3*kckm~4*n* (x"n) "3+49*%Axb"3*ckm~3*¥n" 2% (x"n
) T3+78*A*b"3*ckm”2*n " 3% (x7n) T3+3*x " nxcxb*a”"2%A+3* (x"n) "3*kA*axb"2xd+3* (x"n)
3*Bxa~2xbxd+3* (x"n) "3*Bxaxb”2xc+924*xA*a” 2xbxckmkn”"3*x " n+234*A*xa " 2*xbxd*m”2*n
*(x7n) "2+4531kA*xa” 2xbxd*xm*xn " 2% (x"n) "2+234*kAxaxb”"2xckm”2xn* (x"n) "2+531xA*xa*b”
2%ckm*n” 2% (x7n) "2+144xAxaxb " 2*xd*m*n* (x"n) "3+168*A*a”"2xbkckm~3*n*x "n+639*xA*a
“2%bxcHm”2*n"2*%x " n+A*b”3*c* (x"n) “3+B*a~3*xd* (x"n) "2+A*a” 3xd*x " n+Bxa~3*cxx"n+
b~ 3*B*d* (x"n) “5+A*b~3*d* (x"n) “4+B*b~3*c* (x"n) "4+10*B*b~3*d*m”4*n* (x"n) ~5+23
4xAxaxb~2xd*n" 3% (x"n) "3+72kA*b”"3*kckmT2xn* (x"n) “3+147*A*b” 3k ckmkn” 2% (x"n) "3+
44xAxb~3xd*mxn* (x"n) “4+14*Bxa~3*xcxm~4*nxx " n+71xBxa”3*xcxm”3*n"2*xx n+35%B*b~3
*d*m~3*n" 2% (x"n) “5+50*B*b~3*xd*m~2+n"3* (x"n) ~5+24*B*b”~3xd*m*n"4* (x"n) ~5+234*
B*a~2*bxc*m”2*n* (x"n) “2+198*B*xaxb”2*d*m” 2*n* (x"n) "4+369*B*axb~2*xdxm*xn " 2* (x~
n) "4+42xAxa”2xb*xckm”4*n*x n+213*A*xa” 2xbkxcxm”3*n"2%x " n+462%A*xa” 2*xbxckm~2*n"3
*X " n+360*%A*a " 2*¥bxcxm¥n " 4*xx n+177xA*axb " 2*xckm"3*n" 2% (x"n) "2+531*Bxa~ 2 b*xckm*
n”2*%(x"n) "2+144%B*a” 2*b*d* mkn* (x"n) ~3+144*Bxaxb”2*xckm*n* (x"n) ~3+252xAxa"2*Db
*ckm ™ 2*n*x " n+639%xAxa” 2xbxckmin”2*%x "n+156*Axa~2xbxdxm*n* (x"n) "2+180*Axaxb~2x
ckm*n” 4% (x"n) “2+144xA*xaxb”2*d*m” 3*n* (x"n) ~3+33*B*xaxb~2*xd*m~4*n* (x"n) "4+123*
Bxa*xb~2xd*m~3*n" 2% (x"n) "4+183*B*xaxb~2*xd*m~2*n" 3* (x"n) ~4+90*B*a*xb”2*xd*m*n~4x*
(x7n) "4+36*Axaxb”2xd*m”4*n* (x"n) “3+147*xA*xaxb"2*d*m”3*n"2* (x"n) "3+234*A*xaxb”
2%d*m~2*n" 3% (x"n) "3+120*A*xaxb”2*xd*m*n"4* (x"n) ~3+120*A*xa " 3xc*n~5+A*a”~3*c*m”5
+5%xA%a " 3kckm”4+11xAxb"3xd* (x"n) “4*n+5*B*a”3xc*km”4*xx n+120%B*a”~3xc*n"4*xx "n+1
0*B*xa " 3*xd*m~3* (x"n) "2+441*A*xa*xb”2*xd*m”2*n" 2% (x"n) "3+147*A*a*xb~2*d*n"2* (x"n)
~3+30xA*axb~2*d*m”™ 2% (x"n) “3+531*B*xa” 2xb*c*m”2*n"2* (x"n) ~2+120*B*a~2*b*xd*m*n
4% (x7n) "3+36*Bxaxb”2*xckm~4*n* (x"n) ~3+36*B*xa"2¥bxd*m~4*n* (x"n) “3+147*Bxa~ 2%
bxd*m~3*n"2* (x"n) ~3+234*B*a” 2*xbxd*m~2*n" 3% (x"n) ~3+321*B*a” 2*b*xcxm~2*n" 3% (x~
n) "2+180*Bxa~2*b*ckm*n~4* (x"n) "2+144*Bxa~ 2xb*d*m~3*n* (x"n) ~3+441*Bxa~2xb*xd*
m~2*n" 2% (x"n) "3+468*B*a” 2*bxd*m*n"3* (x"n) ~3+144*B*xaxb”2*ckm~3*n* (x"n) ~3+441
*Bxaxb~2*xcxm~2*n" 2% (x"n) ~3+468*Bxa*xb”2xckm*n”" 3% (x"n) “3+177*B*a” 2xb*c*km”3%n”
2% (x7n) "2+468*%Axaxb”2xd*m*xn" 3% (x"n) “3+39*B*a” 2*xbkxckm~4*n* (x"n) “2+56*B*a”3*c
*m”3*kn*xx n+213*%B*xa”3%c*km”2*n"2*xx n+85%Axa"3xcxm”3*%n"2+15%xA*xa” 3% c*km”4*n+120%
Axa~3xdxm¥n"4dxx n+3kAxa”2xbkxckm”5xx n+15%A*a " 2xbxd*m”4* (x"n) "2+180%A*xa” 2xb*
d*n~4*(x"n) "2+15xAxaxb"2*xckm”4* (x"n) "2+180*A*xaxb"2xc*kn~4* (x"n) "2+123*Bxb”~ 3%
ckm*n” 2% (x"n) “4+15%Bxa*xb”2xd* (x"n) "4*m+33*Bxaxb~2*xd* (x"n) “4*n+84*xA*xa”3xd*m”
2*%n*x " n+147*B*a” 2xb*d*n~2* (x"n) ~3+30*Bxa*xb”2*xc*xm”2* (x"n) “3+147*Bxaxb”2*xc*n”
2% (x"n) "3+321*%B*a” 2xbxcxn~ 3% (x"n) "2+30*B*a” 2*xb*xd*m”2* (x"n) ~3+214*B*a”3*xd*m*
n~3*%(x"n) "2+15%B*a”2*b*c*km”4* (x"n) "2+180*Bxa”2¥b*c*n”4* (x"n) ~2+360*Axa " 2xb*
c*xn”4*x " n+30*%A*a” 2xbxd*m " 3% (x"n) "2+321%A*a” 2*b*xd*n"3* (x"n) "2+30*A*xa*xb”2*c*m
“3*%(x7n) "2+321%A*xaxb"2*xckn"3* (x"n) "2+52%B*a” 3xd*m” 3*n* (x"n) "2+177*B*a”3*xd*m
“2xn " 2% (x7n) T2+15%Axa " 2xb*xckxm”~4*xx "n+56xAxa”3xd*m” 3*n*xx "n+213*%Axa " 3xd*m~2*n"
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2*%x"n+308*A*xa~3*xd*m*n " 3*x n+44*Bxb 3k cxm*nk (x"n) “4+123*%Bxaxb"2*xd*n"2* (x"n) "
4+234*Bxa*xb~2*c*n~3* (x"n) ~3+30*B*axb~2*xd*m~2* (x"n) ~4+30*B*a” 2*xb*d*m”~3* (x"n)
~3+234*B*a”2*xbxd*n”3* (x"n) “3+30*B*a*xb”2*c*m”3* (x"n) ~3+30*A*xaxb"2*xcxm” 2% (x"n
) T2+177*A*axb”2*ckn” 2% (x7n) "2+15xA*xa*xb”2+d* (x"n) "3*m+123*Bxb "3k cxm”2*n " 2% (x
“n) "4+122*B*xb”3*ckm*n”"3* (x"n) “4+36*B*a”2*xb*xd* (x"n) ~3*n+15xBxa*xb”2*c*(x"n) "3
*m+36*B*xaxb”2xc* (x7"n) “3*xn+56xAxa” 3kd*min*x " n+213*A*xa” 3*xd*m*n"2*x " n+30*%A*xa”2
*b*c*km”3*x n+462*xAxa” 2xbxcxn”3xx " n+30*A*a " 2xbxd*m”~2* (x"n) "2+177*A*a"2xb*xd*n
2% (x"n) "2+120*%B*a” 3k ckm*xn"4*x n+39*B*a” 2*xbxc*x (x7n) “2*xn+15%A*xa” 2*xb*ckx nkm+
42xA*xa” 2xb¥xcxx " n*n+36xAxaxb”2*d* (x"n) "3*xn+84*Bxa~3kcxm”2*nxx " n+213*B*xa " 3*xc*
m*n~2%x " n+52*B*a”3*xdkmkn* (x"n) "2+30*B*xa~2¥b*xckm” 2% (x"n) "2+177*Bxa~2xb*xc*n"2
*(x"n) "2+15%B*a” 2xb*d* (x"n) “3*m+15*%Bxaxb~2*xcxm~4* (x"n) “3+120*%B*axb~2*xcxn~4*
(x7n) "3+30*%A*a~2*bxckxm”2*x n+213*A*xa” 2xbxc*n” 2*xx "n+15%A*a” 2xb*xd* (x"n) ~2*m+3
9% A*xa~2xb*xd* (x"n) "2*n+15*xAxaxb~2%c* (Xx"n) "2*m+39*kAxaxb"2xcx (x"n) “2*n+56*B*a”
3kcxm¥nkx n+15%Bxa”2xbkxck (x7n) "2*m+154%B*xa”~ 3% ckm”2*n " 3*xx n+123*A*xb”3xd*m*n”
2% (x7n) "4+13*B*a”~3*d*m~4*n* (x"n) ~2+59*B*a”3*xd*m”3*n"2* (x"n) "2+107*B*a~3*d*m
~2%n" 3% (x"n) "2+60*B*a”~3xd*m*n"4* (x"n) "2+3*B*xa”2*xbxckm~5* (x"n) "2+15%B*xa " 2*b*
d*m~4* (x"n) ~3+120%Bxa~2%b*d*n"4* (x"n) ~3+154*A*a " 3xd*m”2*n " 3*x "n+66*Bxb~3*kC*
m~2*n* (x"n) “4+30*Bxaxb~2xd*m~3* (x"n) "4+183*B*axb~2*xd*n"3* (x"n) "4+15%A*axb~2
*d*m~4* (x7n) "3+120%Axaxb"2xd*n"4* (x"n) "3+48*A*b”3*ckm~3*n* (x"n) “3+147*A*b"3
*Cckm” 240" 2% (x7n) "3+156*Axb "3k ckm*n"3* (x"n) "3+66*A*b"3xd*m~2*n* (x"n) ~4+40*B*
b~ 3*d*m*n* (x"n) “5+14*%A*a”3kd*m”4*xn*xx"n+71xA*a”"3xd*m”3*n"2*x " n+177*Bxa”3*xd*m
*n” 2% (x7n) “2+30*B*a~2*b*cxm”3* (x"n) "2+369*Bxaxb~2*xd*m~2*n" 2% (x"n) “4+366*B*a
*b72xd*¥m*n” 3% (x"n) “4+39*%A*xa " 2xbxd*m”4*n* (x"n) "2+177xA*a” 2xb*d*m~3*n" 2% (x"n)
T2+321*A*a” 2*xbxd*m”2*n" 3% (x"n) "2+132*B*a*xb”2*xd*m” 3*n* (x"n) “4+120%B*xaxb”2*c*
m*n~4* (x"n) "3+147*B*xaxb”2*xckm~3*n" 2% (x"n) "3+234*B*axb”2*xcxm”2*xn"3* (x"n) ~3+B
*b"3*c*km” 5% (x7n) “4+5*Bxb~3*%d*m~4* (x"n) "5+3* (x"n) “4*Bxaxb~2*%d+A*b " 3*c*km”5* (x
“n) "3+5%A*b"3*d*m~4%* (x"n) “4+30*A*xb~3*d*n"4* (x"n) “4+5%B*b”~3*xc*m”4* (x"n) ~4+30
*Bxb~3%c*n”4* (x"n) “4+24*Bxb~3*d*n"4* (x"n) “5+78*B*a”~3*d*m” 2*n* (x"n) ~2+308*B*
a~3xckm*n”3*x n+225%Axa" 3% ckm”2*%n" 3+274xAxa” 3xckm*n"4+60*xA*xa” 3k ckmkn+255%Ax
a~3*xcxm*n”2+90%A*a" 3*ckm”2*n+60*A*xa” 3k ckm”3*n+255%A*xa"3*kckm”2*n"2+450%A*a”3
xckm*n~3+10*B*b~3*d*m~3* (x"n) ~5) / (1+m) / (m+n+1) / (1+m+2*n) / (1+m+3*n) / (1+m+4*n
)/ (1+m+5%*n) *exp (1/2*m* (-I*Pi*csgn (I*e*xx) "3+I*Pi*csgn(I*e*x) "2kxcsgn(I*e)+I*P
i*csgn(I*exx) "2*csgn(I*x)-I*Pikcsgn(I*xexx)*csgn(I*xe)*csgn(I*x)+2*1n(e)+2*x1n

(x)))

Maxima [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: ValueError

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Exception raised: ValueError

Fricas [B] time = 1.36415, size = 6700, normalized size = 31.9

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

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

[Out] ((Bx*b~3*d*m~5 + 5*Bxb~3*d*m~4 + 10*B*b~3*%d*m~3 + 10*B*b~3*d*m~2 + 5*Bxb~3*d
*m + Bxb7"3%d + 24x(Bxb~3xd*m + B*b~3%d)*n"4 + 50*%(B*b~3xd*m”~2 + 2%Bxb~3*d*xm
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+ Bxb~3*d)*n~3 + 35%(Bxb~3*d*m~3 + 3*B*¥b~3*d*m~2 + 3*Bxb~3%d*m + B*b~3*d) *
n~2 + 10x(B*b~3*d*m~4 + 4*B*b~3*d*m~3 + 6*B*¥b~3*d*m~2 + 4*Bxb~3*d*m + B*b~3
xd) *n) *x*x~ (5*n) *e” (m*log(e) + m*log(x)) + ((Bxb~3*c + (3*Bxa*b™2 + Axb~3)x
d)*m”5 + B*b~3*c + 5x(B*¥b~3*c + (3*Bxaxb”2 + A*b~3)*d)*m~4 + 30*(B*b~"3*c +
(3*%B*a*b~2 + A*b~3)*d + (Bxb~3*c + (3*B*a*b™2 + A*xb~3)*d)*m)*n~4 + 10*(B*b~
3*c + (3*Bxa*xb”™2 + A*b~3)*d)*m~3 + 61%(B*b~3%c + (B*¥b~3*c + (3*B¥xaxb™2 + Ax
b~3)*d)*m~2 + (3*%B*a*b”2 + A*b~3)*d + 2*x(Bxb~3*c + (3*B*a*b”™2 + A*b~3)*d)*m
)*n~3 + 10*%(B*b~3*c + (3*Bxaxb~2 + A*b~3)*d)*m”2 + 41*x(Bxb~3*c + (B*¥b~3*c +

(3*Bxa*xb~2 + A*b~3)*d)*m~3 + 3*x(B*b~3xc + (3*B*a*b”2 + A*xb~3)*d)*m~2 + (3%
Bxa*xb~2 + A*b~3)*d + 3*%(B*b"3*c + (3*Bxaxb~2 + A*xb~3)*d)*m)*n"2 + (3*xBxaxb”
2 + Axb~3)*d + 5*(B*¥b~3*c + (3*Bxa*b™2 + A*b~3)*d)*m + 11*x(B*b~3*c + (B*b~3
*c + (3*B*xaxb”™2 + A*b~3)*d)*m~4 + 4% (Bxb~3*c + (3*B*xa*xb”2 + A*b~3)*d)*m”3 +

6% (B*b~3*c + (3*Bxa*xb~2 + A*b~3)*d)*m”2 + (3*Bxaxb~2 + Axb~3)*d + 4*(B*b~3
xCc + (3*Bxaxb~2 + Axb73)*d)*m)*n)*x*x” (4*n)*e” (m*log(e) + mxlog(x)) + (((3x
Bxaxb~2 + A*b~3)*c + 3*%(B*a"2*b + A*axb~2)*d)*m~5 + 5k ((3*B*a*b"2 + A*b~3)*
c + 3*%(B*a"2%b + Axaxb"2)*d)*m~4 + 40%((3*%B*a*b”2 + A*xb"3)*c + 3x(B*xa~2*b +

Axaxb~2)*xd + ((3*B*a*xb”2 + A*b~3)*c + 3*x(B*xa~2xb + Axaxb~2)*d)*m)*n"4 + 10
*((3*%B*a*b™2 + A*b~3)*c + 3x(B*a"2%b + A*xaxb”2)*d)*m”~3 + 78x(((3*%B*axb~2 +
A*¥b~3)*xc + 3% (B*a"2%b + A*xaxb"2)*d)*m~2 + (3*%B*axb”2 + A*b7"3)*c + 3x(Bxa~2*
b + Axaxb~2)*d + 2% ((3*B*a*b™2 + A*b"3)*c + 3*x(B*a~2%b + A*axb”2)*d)*m)*n"3

+ 10*x((3*B*xa*xb~2 + A*b~3)*c + 3*(B*a"2*b + Axa*xb~2)*d)*m”2 + 49*(((3*Bxaxb
"2 + A*b73)*c + 3% (B*xa"2xb + A*axb”2)*d)*m”3 + 3*x((3*Bxaxb~2 + A*b~3)*c + 3
*(B*xa~2*b + A*xaxb~2)*d)*m~2 + (3*B*a*b”2 + A*xb~3)*c + 3x(B*a"2%b + A*a*b”2)
*d + 3% ((3*B*a*b”™2 + A*b~3)*c + 3*%(B*xa~2*b + A*xaxb”~2)*d)*m)*n~2 + (3*B*xa*b”
2 + A*b"3)*c + 3*(B*a"2xb + Axaxb~2)*d + 5x((3*B*a*xb”2 + A*b~3)*c + 3% (B*a”
2%b + A*xaxb”2)*d)*m + 12x(((3*%B*axb™2 + A*b~3)*c + 3*x(B*xa~2%b + Axa*xb”2)*d)
*m~4 + 4% ((3%B*axb~2 + A*b~3)*c + 3k (Bxa"2*b + A*xaxb~2)*d)*m~3 + 6% ((3*Bxax
b~2 + A*b~3)*c + 3*%(B*a"2*b + A*axb"2)*d)*m~2 + (3*%B*xa*b”2 + A*b"3)*c + 3% (
B*a~2*b + Axaxb~2)*d + 4*((3*Bxaxb™2 + Axb~3)*c + 3% (B*a~2*b + Axaxb~2)*d)*
m) *n) *x*x~ (3*n) *e” (m*log(e) + m*xlog(x)) + ((3x(B*a~2%xb + Axa*b~2)xc + (B*xa~
3 + 3kA*a”"2*xb)*d)*m~5 + 5% (3% (B*a”2*b + Axaxb"2)*c + (B*a~3 + 3*xA*a”2x*b)*d)
*m~4 + 60*%(3%(B*a~2%b + Axaxb”2)*c + (B*¥a"3 + 3*A*a~2%b)*d + (3*x(B*xa~2*b +
Axaxb~2)xc + (B*a~3 + 3*A*a”2*b)*d)*m)*n~4 + 10%(3*(B*a~2*b + A*xaxb~2)xc +
(B*xa~3 + 3*A*a”2*b)*d)*m~3 + 107x((3*(B*a~2*b + Axaxb~2)*c + (B*xa~3 + 3*A*a
“2%b)*d) *m”2 + 3*(B*a"2xb + Axaxb"2)*c + (B*a"3 + 3xA*xa"2xb)xd + 2% (3% (B*a”
2%b + A*xaxb”2)*c + (B*a~3 + 3%A*a"2%b)*d)*m)*n"3 + 10*(3*x(B*xa~2*b + A*a*b”2
)Y¥c + (B*¥a”3 + 3*%A*a"2xb)*d)*m”2 + 59*%((3*%(B*a~2%b + Axa*b”2)*c + (B*a”3 +
3*kA*a~2*xb)*d)*m~3 + 3% (3% (B*a~2*b + A*axb"2)*c + (B*a~3 + 3*A*a”2x*b)x*d)*m”2

+ 3% (B*a~"2*%b + A*axb"2)xc + (B*a~3 + 3*kA*a”2*b)*d + 3*(3x(Bxa"2%b + Axaxb”
2)*%c + (B*a”™3 + 3*A*a"2xb)*d)*m)*n~2 + 3*(B*a"2*b + A*xaxb~2)*c + (B*a"3 + 3
*A*xa"2%b) *d + 5x(3*x(B*xa~2xb + Axaxb~2)*c + (B*a~3 + 3*xA*a~2xb)*d)*m + 13*((
3% (B*a"2*b + A*axb~2)*c + (B*a~3 + 3*kA*a”"2*b)*d)*m~4 + 4% (3% (B*a"2*b + A*xax
b~2)*c + (Bxa~3 + 3*A*a”2+b)*d)*m”3 + 6x(3x(B*a~2%b + A*xa*b”2)*c + (B*a~3 +

3*xA*a~2*xb)*d) *m~2 + 3x(Bxa~2%b + A*xa*b”2)*c + (B*a~3 + 3xA*xa"2%b)*d + 4x*(3
*x(Bxa~"2xb + Axa*xb"2)*c + (B*a~3 + 3*A*a~2+%Db)*d)*m)*n)*x*x" (2*n)*e” (m*log(e)

+ m*xlog(x)) + ((A*a~3xd + (B*a~3 + 3*A*a~2*b)*c)*m~5 + A*a~3+d + b*(A*a”~3x
d + (B*a”"3 + 3*xA*a~2xb)*c)*m”4 + 120%x(A*a”~3*d + (B*a~3 + 3*xA*a”2*b)*c + (Ax*
a~3xd + (Bxa~3 + 3xA*xa”2xb)*c)*m)*n~4 + 10*x(Axa~3*xd + (B*a~3 + 3*xA*xa”2x*b)*c
)*m~3 + 154%(A*a~3*d + (A*a~3xd + (B*a~3 + 3*A*a”2*b)*c)*m~2 + (Bxa~3 + 3*A
*a"2%b)*c + 2% (A*a”~3xd + (Bxa~3 + 3*A*a”2*b)*c)*m)*n~3 + 10x(A*xa~3*d + (B*a
3 + 3*%A*a”2*b)*c)*m”2 + 71x(A*a~3+d + (A*a”3*xd + (B*a~3 + 3xA*a”2x%b)*c)*m”
3 + 3x(A*a”"3xd + (B*a~3 + 3*¥A*a”2*b)*c)*m”2 + (B*xa~3 + 3*¥A*xa”2*b)*c + 3k (Ax*
a"3xd + (Bxa~3 + 3xA*a”2xb)*c)*m)*n”2 + (B*a~3 + 3xA*xa”2*xb)*c + 5x(A*a~3x*d
+ (B*a”3 + 3xA*xa~2xb)*c)*m + 14*(A*a~3*xd + (A*a~3xd + (B*a~3 + 3*A*xa~2x%b)x*c
Yxm~4 + 4% (A*a~3*d + (B*a~3 + 3*xA*xa~2%b)*c)*m”3 + 6x(A*a~3xd + (Bxa~3 + 3*A
*a"2%b)*c)*m”2 + (B*a~3 + 3xA*xa”2%b)*c + 4x(A*a”"3*xd + (B*xa~3 + 3*A*xa~2xb)*c
)*m) *n) *x*x"n*e” (m¥log(e) + mxlog(x)) + (A*a"3xc*m™5 + 120%A*a”3*c*n~5 + 5x
Axa”3*%cxm™4 + 10*xA*a”~3*c*m~3 + 10*%A*xa”3xc*m”2 + 5*xA*xa”3*xc*m + A*a~3xc + 274
*(A*a~3*c*m + A*a~3*xc)*n"4 + 225% (A*a~3*c*m”2 + 2kA*a~3xckm + A*a~3*c)*n”3
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+ 85% (A*a~3%c*m™3 + 3kA*xa~3*xckm”2 + 3%A*a”"3xc*m + A*a”~3*c)*n”2 + 15%x(A*xa”3x*
cxm~4 + 4xAxa”3*c*km”3 + 6xAxa~3kckm”2 + 4kxA*xa”3*c*km + A*a”~3*c)*n)*xxe” (m*lo

g(e) + mxlog(x)))/(m™6 + 120%x(m + 1)*n”5 + 6*m™5 + 274x(m~2 + 2%m + 1)*n"4

+ 156*m™4 + 225x(m~3 + 3*m~2 + 3*m + 1)*n"3 + 20*m~3 + 85%(m~4 + 4*m”3 + 6*m
"2 + 4¥m + 1)*n"2 + 15*m”2 + 15%(m~5 + 5%m”4 + 10*m”™3 + 10*m~2 + 5%m + 1)*n
+ 6*m + 1)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**m* (a+bkx**n)**3* (A+B*x**n)* (c+d*x**n) ,x)

[Out] Timed out

Giac [B] time = 1.66911, size = 9351, normalized size = 44.53

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] (B*b~3*d*m~5*x*x"m*x~ (5%n)*e”™m + 10*Bxb~3*d*m~4*n*x*x " m*x~ (5*n)*e"m +
b~ 3*d*m”~3*n"2*x*x"m*x” (5*n) *e"m + 50*Bxb~3*xd*m”2*n"3*x*x " m*kx” (5*n)*e"m + 24
*Bxb " 3*d*m*n~4*xxx"m*x” (5%n) *e"m + Bxb 3*ckmT5¥x*kx"m*x” (4*n)*e"m + 3*Bxaxb”
2¢d*m~5*xkx"m*x” (4*n) *e"m + Axb"3*dkm”5¥x*x"m*x” (4*n)*e"m + 11*Bxb~3kckm~4*
nxx*x"mxx”~ (4*n)*e”m + 33*Bkxaxb”2xd*m”4*n*xx*x " m*x” (4*n)*e"m + 11xAxb~3*d*m~4
A n*xkxTmkx” (4*kn) *e"m + 41*Bxb73%cHkm”3*n " 2*xkx mkx” (4*n)*e"m + 123*%Bxaxb”2x*d
*m”3*n " 2%x0kx Tmkx” (4*n) *e”m + 41%A*¥b"3*d*m”3*kn”2xx*kx"m*x” (4*n)*e"m + 61%B*b”
3kckm~2*n " 3*xkx"m*x” (4*n) *e"m + 183*BxaxbT2xd*m”2*n"3*kx*x " m*x” (4*n)*e"m + 6
1xA*¥b~3*d*m™2*n " 3*x*x"m*x” (4%n) *e"m + 30*B*b~3*ckmin”4*x*x"m*x” (4*n)*e”"m +
90*B*a*xb~2*xd*m*n~4*xx*x"m*x”~ (4*n) *e”"m + 30*A*b~3xd*m*n"4*xx*x"m*x” (4*n)*e"m +
3*B*xaxb”~2*xckm~5xx*xx"m*x” (3*%n) *e"m + A*b T 3*kckmT5kx*x"m*xx”(3*n)*e”m + 3*B*a”
2¥%b*xd*m”5kxkx"mkx” (3*n) *e"m + 3*kA*xaxb " 2*d*km”5kxkx"mkx” (3*n)*e"m + 36*Bkxaxb”
2%cxm”4*nkx*xx "mkx” (3*n) *e"m + 12%A*b”3xckm”4*n*xkx"m*x” (3*n)*e"m + 36%Bxa”2
*bxdxm~4*knxx*x mkx” (3*n) *e"m + 36*Axaxb”2xd*m~4*nxx*x " mkx” (3*n)*e"m + 147*B
*axb 2% ckm T30 2k x*xx Tmkx " (3*n) *e"m + 49%Axb”3kckm”3¥n " 2xx*xx mkx” (3*n) *e"m +
147*Bxa”~ 2xbxd*m~3*n " 2*x*x " m*x” (3*n) *e"m + 147xA*xa*xb”2+d*m”3*n~ 2*x*x"m*x" (3
*n)*e " m + 234*Bkaxb”2xckm”2*n"3*x*x"m*x” (3*n) ke m + 78*A*xb"3kcHkm”24n " 3*kx*kx”
m*x”~ (3*n)*e"m + 234*B*xa”2*bxd*m~2*n"3*x*x"m*x” (3*n) ke m + 234*A*xaxb~2xd*m”2
*n 7 3kx*x mxx” (3*n) *e"m + 120*Bxaxb”2*kcxm*n”4xx*x"m*x” (3*n)*e"m + 40*%Axb~3*c
*mxn”~4*xkx"m*x” (3%n) *e"m + 120*%Bxa”2xbxd*mkn”~4*xkx"m*x” (3*%n)*e"m + 120*%Axax
b~ 2xd*m*n~4*xx*x"m*x” (3*n) *e"m + 3*Bka~2xbxcxm”5*x*x"m*x” (2*n)*e"m + 3xAxaxb
T2%cHkmTERokx TmAx”T (2*%n) *e”m + B*a 3*d*mT5kxkx mkx” (2*%n)*e"m + 3*A*xa”2¥b*xd*m”
S*x*x m*x” (2*n) *e"m + 39*Bxa~2xbkxckm 4 n*xkx mkx” (2*n)*e"m + 39%xA*xaxb”2%c*m
“4xnxx*x"mxx” (2*%n) *e"m + 13*B*xa”3*dkmT4¥n*xkxx"m*x” (2%n) *e"m + 39kA*xa”2xbxd*
m~4xnxx*xx"m*x” (2*%n) *e"m + 177*Bxa”2*xbkxckxm”3*n"2*xxx mxx” (2*%n)*e"m + 177*xAxa
*b72%xcHkm”3*kn "2k xkx "m*x” (2%n) *e"m + 59%Bxa”3xd*m”3*n"2*xkx"m*x” (2%n) *e"m + 1
TTxA*a™2xbxd*m”~3*n"2*x*x"m*x~ (2*n) *e™m + 321*B*a~2xbxc*m™2+n"3*x*x " m*x” (2*n
Yxe"m + 321*A*xaxb”2*xckmT2*xn"3kx*x " m*x” (2*n) *e"m + 107*B*a”3*xd*m”2*n"3*x*x"m
*x7(2*n) *e"m + 321xA*a”2xb*xd*m”2%n" 3*x*x mkx” (2*n) *e”m + 180*B*xa”~2¥b*xcxm¥n”

35xBx*
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dxx*x"mxx” (2*n)*e"m + 180*A*axb”2xckxm*n”4*x*x"m*x” (2*n)*e”"m + 60*Bxa”3*xd*xm*
n"4xx*x"m*x” (2*%n) *e"m + 180%Axa”2xbxd*m*n”4d*xx*x " mxx” (2*%n)*e"m + Bxa~3xc*m”5
*XkX"mkX ke m + 3k%A*a”2*%bkxckmTHxx*xXx " m*x " n*e"m + A*xa~3xdxmT5*x*x"m*x n*xe "m

+ 14*%Bxa” 3*xc*m™4xn*x*x " m*x n¥xe m + 42%A*xa”2*bkxckm”T4xn*kxkx " mkx n¥xe m + 14%Ax
a~3xd*m”4kn*x*kx " m*kx nke m + 71*xB*a~3%ckmT3*n"2%x*x " m*x n¥xe"m + 213xA*xa”2xb*
cxm”3knT2*kx X mkx n*e m + 71kAxaT3kdxm”3knT2*kx*x"mkx n* e m + 154%B*xa”3*c*xm”
2*%n"3xx*x " m¥*x nkxe"m + 462xAxa”2xbkxc*km”2*%n"3*x*x " m*x nxe"m + 154xA*xa”~3xd*m”2
*n"3kx*xx " m*xx n*xe"m + 120*%Bxa”3xckmxnT4*x*x mkx nke m + 360%A*xa”2*bkxckmkn”4x*
x*X " m*x " n¥e"m + 120%A*a”3*kd*m*n”4xx*x " mkx " nkxe m + A*xa " 3kxckm”b*xx*x"m¥e"m + 1
B¥xA*xa~3*ckm~4*knkx*x " mkxe " m + 85kxA*a~3kckm”3*n"2%x*x " m¥e"m + 225%A*xa”3kckm” 2%
n~3*x*x " m¥e"m + 274xA*xa”3kckmxn”4kx*x mke m + 120*%Axa”3xc*n”5*xx*x"m*e"m + 5
*Bxb~3*d*m”4*x*x"m*x” (5*%n)*e"m + 40*Bxb~3*kd*m”3*nxx*x m*x” (5*%n)*e”m + 105%B
*b73*xd*m” 240" 2xx*x"m*x " (5*n) *e”m + 100*B*xb”3*xd*m*n”3*x*x " m*x” (5%n)*e"m + 24
*B*b~3*d*n"4*xxkx"m*x” (5*n)*e”m + 5*Bxb 3kckmT4xx*xx"m*x” (4*n)*e”m + 15*Bxaxb
“2%d*mT4*xokxTmkx” (4*n) *e"m + 5*xA*xb73*xd*m”4*xkx mkx” (4*n)*e"m + 44%Bxb~3*c*m
“3Hn*xkxTmkx” (4*n)*e"m + 132*Bxaxb”2+d*m”3*knkxkx mkx” (4*n)*e"m + 44*Axb"3*d
*m”3kn*xkxTm*x” (4*n)*e"m + 123*Bxb " 3*kcxm”2*n"2%xkx m*x” (4*n) *e"m + 369*Bxax
b7 2*d*m” 240" 2kx*x "mkx” (4*n) *e"m + 123*%Axb"3*dkm”24n"2xx*x mkx” (4*n)*e"m + 1
22%B*b~3*kckmkn” 3kx*xx"m*x” (4*n)*e”m + 366*Bxaxb”2xd*m*n"3xx*x " m*x” (4*n) *e " m

+ 122*%A*b73xd*m*n~3*xx*x"m*x” (4*n) *e"m + 30*Bxb~3kckn"4*x*x"m*x" (4*n)*e"m +

90*B*a*xb™2*xd*n"4*xx*x"m*x” (4*n)*e"m + 30*%A*b 3*kd*n"4d*x*x"m*x~ (4*n)*e"m + 15%
Bxa*xb~2*xckm”4dxx*x " mkx” (3*n) *e"m + 5xA*xb " 3xckm”4*x*x"m*x” (3*n)*e"m + 15*Bxa”
2¥%bxd*xm”4dxx*xx mkx” (3*n) *e"m + 15%A*axb”2*d*m”4*xkx"m*x” (3*n)*e"m + 144*xBxax
b7 2% ckm” 3knkxkx "m*x” (3%n) *e"m + 48*Axb”3kcHkm”3kn*xkx"mxx” (3*n)*e"m + 144*Bx
a”2¥b*d*km”3knkxkx"m*x” (3*n) *e”m + 144*A*xaxb”2xd*m”3kn*x*x"m*x” (3*n)*e"m + 4
41*Bxaxb~2xc*xm™24n " 2*x*x mkx” (3*n) *e"m + 147*A*¥b"3*kckm”2*kn”2*xx*kx"mkx " (3*n) *
e"m + 441*Bxa”2*bxd*m”2*n"2*x*x m*x” (3*n)*e"m + 441xA*xaxbT2%d*m”2*n"2*x*x"m
*x7 (3%n) *e"m + 468*Bxaxb”2¥ckmkn"3*xkx"m*x” (3%n) *e"m + 156%Axb”3kcHkmin” 3kx*
x"m*x” (3*n)*e”m + 468*B*a”2*xbxdrm*n”3xx*x"m*x” (3*n) *e"m + 468*A*axb”2xd*m*n
“3*x*x"mkx” (3*n) *e"m + 120%Bxaxb”2*c*kn”4dkxkx"mxx” (3*n)*e"m + 40*%A*b”3*c*n"4
*xkx " m*x” (3*n) *e"m + 120*Bxa~2*b*d*n"4*x*x mkx” (3*n)*e"m + 120%A*xaxb”2*d*n”
dxx*x"mxx” (3*n)*e"m + 15%B*xa”2¥bkxckm”4*kx*xx"m*x” (2%n)*e"m + 15%xAxaxb"2*c*m”4
*30kx"m*x " (2*%n) *e"m + 5*Bxa”3kdxm”4kxkx"m*x” (2%n) *e"m + 15%A*a”2xb¥xd*mT4*x*x
“m*x” (2*n) *e"m + 156*%Bxa”2xbxckm”3*kn*x*x mkx” (2*n) *e"m + 156xAxaxb”2%c*m”3*
nxx*x"mxx” (2%n)*e”m + 52*Bkxa”3*xd*m”3knkx*x"m*x” (2*n) *e"m + 156*%A*a”2xbxd*m”
SknkxokxTmkx” (2*n) *e”m + 531*B*a”2*bkxckm”T2*n"2xx*x"m*x” (2%n) *e"m + 531*xA*xaxb
T2%cHkm” 240" 2kxkxTmAx T (2%n) *e"m + 177*B*xa”3*xdkm”2*n"2*x*x " m*x” (2*n) *e"m + 53
1xA*a~ 2xb*xd*m™2%n " 2*xx*x " m*x”~ (2*n) *e"m + 642*B*xa”2¥b*xckm¥n” 3xx*x mkx” (2*n) *xe
“m + 642%Axaxb”2xckm¥n” 3kx*kx mkx” (2*n) *e"m + 214*B*xa”3*xdxm*n"3kx*kx"mkx” (2%n
Yxe"m + 642+A*xa”2*xbxdrmkn”3xx*x"m*xx” (2%n) *e"m + 180*B*xa”2xbkxckn~4xx*x " m*x” (
2¥n)*e"m + 180*A*axb~2xcxn~4xx*x"m*x” (2*n) *e"m + 60*Bxa”~3xd*n"4*x*x"m*x" (2%
n)*xe™m + 180*A*a~2xbxd*n 4*xx*xx m*x” (2*n)*e"m + 5*xBkxa”~3kckm”4xx*x mkx n*e m

+ 15%A*xa”2*%bxc*km”~4*x*x " m*x n¥xe"m + 5kAxa”3kxd*m”4*xx*x " m*xx " n*xe"m + 56xBkxa”~3%c
*m”3*kx*xxTmAx nke m + 168*%A*xa”2*%bxckm”T3*xn*kxkx " mkx n¥e"m + 56%A*xa”3*xd*m”3*n
*xkXx"mkx nxe m + 213*%B*a”3kckmT2*xn"2%x*x m*x nke m + 639xAxa”2%bkckm”2*n" 2%
x*X mkx " n¥e m + 213%A*a”3*xd*m”2*n"2%x*x " m*x n¥xe"m + 308*Bkxa”3kckm*n”3*x*x"m
*x " n¥e"m + 924xA*xa”2%bxcxmin”3*x*x " m*x n¥xe"m + 308kA*xa”3kxd* min”3kxkxTmkx Nk
e™m + 120*%Bxa”3*xc*n”4xx*x " m*x nxe"m + 360*xAxa”2xb*ckn"4d*kx*x"m*x n*e m + 120
*Axa”"3kd*n"4xx*x m*xx " nke m + S5xA*a”3kckmT4*kx*kx mke m + 60*%Axa”3kcxm”3kn*kx*kx
“mxe"m + 255xAxa”3%ckm”2*n"2*xx*x " m*xe"m + 450*%A*xa”3*xckmrn”3*x*x " mke"m + 274x%
Axa~3*xckxn~4*xxkx " m*e m + 10*Bxb " 3xd*m”3kx*kx " mkx” (5%n)*e”m + 60*Bxb”~3xd*m”2*n
*xxx " m*x” (5*xn) *e"m + 105%Bxb~3*d*m*n”2*x*kx"m*x” (5*n)*e”m + 50*B*xb~3*d*n"3*x
*x"mxx” (5*%n)*e”"m + 10*Bxb~3*ckm~3*x*kx"m*x” (4*n)*e"m + 30*Bxaxb”2xd*m”3kx¥x”
m*x” (4*xn)*e"m + 10*A*xb~3*xd*m~3*kx*x"m*x” (4*n)*e"m + 66*B*b”3kcHm”2*n*xkx " m*xX
“(4*n)*e"m + 198*Bxaxb~2xd*m~2*n*x*x"m*x” (4*n) *e"m + 66*A*xb~3xd*m”2*n*x*x"m
*x7 (4*n) *e™m + 123*Bxb~3kcxm*n~2*x*x"m*x” (4*n) *e"m + 369*Bxaxb”2*xd*m*n"2*x*
x"mxx” (4*n)*e”m + 123*%A*xb73kdkmkn”2xx*x"m*x” (4*n)*e"m + 61*Bxb"3kckn"3kx*x”
m*x” (4*n)*e"m + 183*Bxa*b”2xd*n” 3*x*x"m*x” (4*n)*e"m + 61%Axb~3*d*kn”3*x*kx"m*
x~(4*n)*e"m + 30%Bkxaxb~2*ckm~3*xkx"m*x” (3*n)*e"m + 10*A*b 3kckm”3*kx*kxmkx" (
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3*n)*e"m + 30*Bxa~2*bxd*m~3*x*x"m*x” (3*n)*e"m + 30%A*xaxb”2*d*m”3*x*x"m*x” (3
*n)*e”m + 216%Bxaxb”2*xckm”2*nkx*x mkx” (3*n) *e"m + 72xA*xb”3kcHkm”2*n*xkxm¥kx”
(3*n)*e”m + 216*B*xa”2*xbxd*m”~2*n*x*x"m*x~ (3*n) *e™m + 216*%A*axb~2xd*m”2*n*x*x
“m*x” (3*n) ke m + 441*BxaxbT2xcHkmHn”2+x*x mkx” (3*n) *e"m + 147xA*xb73kcHkm*n” 2%
x*x"m*x” (3*n)*e"m + 441%B*a”2*xbkxdrmkn"2*xx*x " m*x” (3*n) *e"m + 441*xA*xaxb~2xd*m
*n”2xx*x"mkx” (3*n) *e"m + 234*Bxaxb”2*xcxn”3*kx*xx"m*kx” (3%n) *e"m + 78xA*xb”3*c*n
“3kx*xmkx” (3%n) *e"m + 234%Bkxa”2%b*xd*n”"3*xkx"m*x” (3*%n)*e"m + 234xAxaxbT2xd*
n”3%xkx"m*x” (3*%n) *e"m + 30*%Bxa”2xbkxckm”3kx*kx mkx” (2*n)*e"m + 30*Axaxb”2*xc*m
T3*x*xTmkx” (2*%n) *e"m + 10*Bxa”3*d*m”3*x*x"mkx” (2*%n) *e"m + 30*xA*xa”2¥b*xd*m”3*
x*x"mxx” (2*n) *e"m + 234*Bkxa”2*xbkxckm”2xnkx*x"m*x” (2%n) *e"m + 234*xAxaxb~2xcxm
T2knxx*xTmkx” (2*n) *e"m + 78*Bxa”3*dkm”2*n*x*x"m*x” (2%n) *e"m + 234xA*xa”2*xbx*d
*m”2*n*xkxTm*x " (2*n) ¥e"m + 531*Bxa”2xbxckmknT2%xkx m*x” (2*n) *e"m + 531kxAxax
b7 2% ckm*n”2*xkx "m*x” (2%n) *e"m + 177xB*a”3xd*mkn”2%xkx"m*xx” (2*n)*e"m + 531*A
*a " 2%b*xdkmin” 2xxkx"mxx " (2*n) *e”m + 321*B*xa”2*bkxckn”3*x*x"m*xx” (2*n)*e”"m + 32
1kA*axb~2xc*xn~3*x*x"m*x” (2*n) *e™m + 107*Bxa~3*d*n~3*x*x"m*x” (2*n)*e"m + 321
*Axa~2xbxd*xn"3*xkx " m*x” (2%n) *e"m + 10%B*a”3kcxm”3kx*x " mkx " n¥e m + 30%Axa~2x
bxc*xm™3*xx*x " m*xx " nke m + 10xA*a”3xd*m”3*x*x " m*x nxe"m + 84*Bkxa”3kckm”2*nxx*x
“mxxTnkxe m + 252%A*a”2%bkxckm”T2*nxx*xX " m*x " n*e"m + 84*A*a”3kdkm”2*n*x*xX m*x"n
*e"m + 213%Bxa”3%ckm*n”2*%x*kx " m*xx nxe m + 639*A*a”2*xbxcrminT2*x*x m*x n*xe " m
+ 213%A*a”3*kdkm*n”2*x*x " mkx " nkxe m + 154*%Bxa”3*kc*n”3xx*x " m*xx " nxe"m + 462*%Axa
T2xb¥ckn”3kx*x mkx n*ke m + 154xA*a”3*d*n"3*kxkx"mkx n¥e"m + 10*A*xa”3kckm”3*x
*x"m¥e"m + 90*A*xa”3kckmT2*kn*xx*kx " m¥e"m + 255xA*a”3kckminT2xx*x"mke m + 225%A
*a " 3kcHkn " 3kx*kx " mke m + 10*Bxb”3xd*m”2xx*x mkx” (5*%n)*e"m + 40%Bxb”3*xdkmin¥x*
x"m*x” (5*n) *e"m + 35*Bxb " 3xd*n"2kx*x " mkx” (5%n) *e"m + 10%Bxb”3kckm”2kx*xX mkx
“(4*n)*e"m + 30*Bxaxb~2xd*m~2*x*x"m*x” (4*n) *e"m + 10*xAxb~3*xd*m”2*x*x"m*kx" (4
*n)*e " m + 44*Bxb”3kckminkx*x"m*x” (4*n)*e"m + 132*Bkaxb”2xd*m*n*x*x " m*x” (4*n
Y¥e"m + 44xAxb"3kdrm¥n*xkx"m*x” (4*n)*e"m + 41*B¥b”3kcHkn”2xx*x " mkx” (4*n)*e"m
+ 123%Bkaxb~2*d*n~2*x*x"m*x” (4*n) *e"m + 41xA¥b~3kxd*n~2*x*x m*x” (4*n)*e"m +
30*Bxaxb”2xcHm” 2xx*x mxx” (3*n)*e”"m + 10*Axb~3*ckm”2*x*kx"m*x” (3*n)*e"m + 30
*B*a ~2+b*xdkm” 2xx*x"m*x " (3*n) *e"m + 30*kAxaxb”T2xd*m”2*xx*x"m*x” (3*n) *e"m + 144
*Braxb 2k ckminkxkx"mkx” (3*n) *e"m + 48*%A*xb T 3kckminkx*kx"mrx” (3*%n)*e"m + 144*B
*a” 2xb*xd min*x*x"m*xx” (3*%n) *e"m + 144*xAxaxb”2xd*minkx*x mkx” (3*n)*e"m + 147%
Bxa*xb~2*xcHn” 2*xx*x mkx” (3*n) *e"m + 49%Axb"3%ckn”2%x*x m*x” (3*n)*e"m + 147*Bx
a~2¥b*xd*n” 2*xxkx"mkx” (3*n)*e"m + 147*A*xaxb”2*xd*kn”2xx*x"m*x” (3*n)*e"m + 30*Bx*
a”2xbxckm”2xx*x mxx” (2*n) *e"m + 30*Axaxb T 2kxckm T 2*xxkx " m*x” (2%n) *e"m + 10*B*a
“3*dAmT2%x0kx Tmkx T (2*%n) *e”m + 30*A*a”2*bkdkm”2*x*kx"mkx” (2*n)*e"m + 156%B*a”?2
*brcrm¥nkxxx "m*x” (2%n) *e™m + 156%A*axb”2*xckmin*xkx m¥x” (2*n)*e"m + 52*xBxa”3
*dkman*xkx"m*x” (2*n) e m + 156*%Axa”2xbxd*minkx*x"mxx” (2*n)*e"m + 177*Bxa”2%
bxcHn”2xx*x mkx” (2*n) *e"m + 177*xAxaxb”2*kcxn”2xx*x " mkx” (2*n) *e"m + 59%B*xa” 3%
d*n”2*xxkx"mxx” (2*n) *e”m + 177*A*a”2*xbxd*n”2xx*x"m*x” (2*n) *e"m + 10*B*xa”~3*cx*
m-2*%x*xx " mkx n¥e"m + 30*%Axa”2*%bkxckm”T2*x*kx " m*kx " nke"m + 10%A*xa”3*d*km”2*kx*xXTm*x
“nxe"m + 56%B*a”3*ckm¥n*x*x " m*x n¥e m + 168*xA*xa”2¥bkckxminkx*x m*xx " nxe™m + 5
6*xA*xa” 3*xdkm*xnkx*kx"mkx n*ke m + 71kBxaT3kcxnT2xx*x"mxx " nkxe m + 213%Axa”2*xbxc*
no2%x*x " mkx nxe"m + 71kA*a"3*kdknT2*kx*x"mkx " n*e m + 10*Axa”3kcxm”T2*xx*x " m*xe”m
+ 60xA*xa” 3*ckminxxkx " mke m + 85%Axa”3xcxn”2*x*x " m*e m + 5*xBxbT3kd*m*x*x"m*
x7(5*n)*e”m + 10*B*b~3*d*nxx*x"m*x” (5*n)*e”m + 5*Bxb 3kckmixkx"mxx” (4*n)*xe”
m + 15%Bxaxb™2*d*sm*xkx"mkx” (4*n)*e”m + 5*xA*xb " 3*kdkmkxkx"mkx” (4*n)*e"m + 11%B
*b7"3kcHknkxkx"m*x” (4%n) *e"m + 33*BrxaxbT2xd* nxx*x"mkx” (4*n)*e”m + 11xAxbT3xd*
nxx*x"mxx” (4*n)*e”"m + 15*%Bkxaxb”2kckm*xkx"m*x” (3*n)*e"m + S5xAxbT3kckm¥kxkxm*
x~(3*n)*e"m + 15%B*a”2*b*xdrmxx*x"m*x” (3*n)*e"m + 15xA*axb”2xdrmrx*xx"m*xx" (3%
n)*xe"m + 36*Bxaxb”2kxckn*xkx"m¥x” (3%n)*e"m + 12%xAxb " 3kckn*xkx"m*x” (3%n)*e"m
+ 36*B*a”2*bxd*n*x*x " m*x” (3*n) *e"m + 36*xA*axb”2xd*n*x*x " m*x” (3*n)*e"m + 15%
Bxa~2*bxckm*x*x " m*x” (2%n) *e"m + 15%A*xaxb”2¥ckmrx*x mkx” (2*n)*e”m + 5%B*xa” 3%
drm*x*x"m*x” (2*n)*e"m + 15%A*a”2¥bxdrm¥xkx"m*xx” (2*n)*e"m + 39*kBxa~2xbkckn*x
*x"mxx” (2*%n) *e"m + 39kAxaxb T 2kckn*xkx m¥xx” (2*%n)*e"m + 13*Bxa 3xdkn¥xkx m¥kx”
(2*%n)*e"m + 39*A*xa " 2xb*xdxnxx*x m*x” (2*n)*e"m + 5*Bkxa”3kckmix*x mkx " n¥*e m +
156%Axa” 2*%bxckmxx*x " m*x " n*ke m + S5xA*xa”3kdkmkx*x"m*xx " nke m + 14%Bkxa”3%cknkx*x
“mxx"Tnke m + 42%xAkxa”2xbkckn*xx*kx m*kx nxe m + 14%xA*a”3kdkn*x*kx"m*x " nke"m + 5%k
Axa~3kckm¥xx*x"m*xe m + 15%A*a”3kcknix*x"mke"m + Bxb " 3kdrx*x"mxx” (5*n)*e"m +
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Bxb~3*cxx*x mkx” (4*n)*e”m + 3*Bkaxb " 2*xdkx*x"m*x” (4*n)*e"m + Axb 3kdrx*x"m*x
“(4*n)*e”m + 3*Bxaxb " 2kckx*x mxx” (3*n)*e"m + A¥b T 3kckx*x"m*xx” (3*n)*e"m + 3%
B*a~ 2xbxd*x*x " m*x” (3*n) *e"m + 3kA*axbT2xd*xx*x"m*x” (3*n)*e"m + 3*Bxa~2xbkxcxx
*x"mxx " (2*%n) *e"m + 3kAxaxb T 2kckx*xx mkx” (2%n)*e"m + Bxa 3kdrx*x"mkx” (2*n)*e”
m + 3%A*a”2¥b*xd*xkx"mkx” (2*%n)*e"m + B¥xa 3kckx* xTmix"nke m + 3kA*xa”2¥bkckx*x
“mkx"n¥e"m + A*a”3xd*x*x"m¥x"n*e"m + Axa"3*ckx*x"m*e"m)/(m"6 + 15%m~5*%n + 8
5%m~4xn"2 + 225xm~3*n"3 + 274*m"2*%n"4 + 120*m*n”~5 + 6*xm”5 + 75*%m~4*xn + 340%*
m~3*n"2 + 675*%m"2*n"3 + 548xm*n~4 + 120*n"5 + 15*%*m~4 + 150*m~3*n + 510*m~2%*
n~2 + 675*%m*n~3 + 274*n"4 + 20*m~3 + 150*m~2*n + 340*m*n~2 + 225%n"3 + 15%*m
"2 + T7h*m*n + 85*n"2 + 6xm + 15%n + 1)
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3.2  [(ex)" (a+Dbx"y (A+Bx")(c+dx") dx
Optimal. Leaf size=160

a? Ac(ex)"™ 1 s ax"(ex)"(aAd + aBc + 2Abc) s x?*1(ex)™(Ab(2ad + be) + aB(ad + 2bc)) s bx3*1(ex)™(2aBd + Abd
e(m+1) m+n+1 m+2n+1 m+3n+1

[Out] (ax(2*Axbxc + a*Bxc + a*A*d)*x”~ (1 + n)*(exx)"m)/(1 + m + n) + ((a*xBx(2*xb*c
+ axd) + Axbx(bxc + 2%a*xd))*x” (1 + 2*n)*(e*x)"m)/(1 + m + 2*n) + (b*(b*Bx*c

+ Axb*d + 2¥a*Bxd)*x”~ (1 + 3*n)*(e*xx)"m)/(1 + m + 3*n) + (b"2*Bxd*x~ (1 + 4x*n
Yx(exx)"m)/(1 + m + 4*n) + (a"2xAxcx(e*xx)” (1 + m))/(ex(1 + m))

Rubi [A] time = 0.176407, antiderivative size = 160, normalized size of antiderivative =

1., number of steps used = 10, number of rules used = 3, integrand size = 29, number of rules

= 0.103, Rules used = {570, 20, 30}

integrand size

a2 Ac(ex)"*1 . ax"+1(ex)"(aAd + aBc + 2 Abc) . x2+1(ex)™(Ab(2ad + be) + aB(ad + 2bc)) s bx3*1(ex)™(2aBd + Abd
e(m+1) m+n+1 m+2n+1 m+3n+1

Antiderivative was successfully verified.

[In] Int[(exx) m*x(a + b*x"n) 2x(A + Bxx"n)*(c + d*x"n),x]

[Out] (ax(2xAxbxc + axBxc + a*A*d)*x”~(1 + n)*(exx)"m)/(1 + m + n) + ((a*xBx(2*xb*c
+ axd) + Axbx(bxc + 2xa*xd))*x~ (1 + 2*n)*(e*xx)"m)/(1 + m + 2*n) + (b*(b*Bx*c

+ Axbxd + 2*axBxd)*x~ (1 + 3*n)*(e*x)™m)/(1 + m + 3*n) + (b"2*B*d*x~ (1 + 4x*n
Yx(exx)"m)/(1 + m + 4xn) + (a"2xAxc*x(exx)”(1 + m))/(ex(1 + m))

Rule 570

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

Rule 20

Int[(u_)*x((a_)*x(w_ ) (@ )*((b_.)*(v_))"(n_), x_Symbol] :> Dist[(b~IntPart
[n]*(b*v) “FracPart[n])/(a"IntPart [n]*(a*v) FracPart[n]), Int[ux(a*v) (m + n
), x], x] /; FreeQ[{a, b, m, n}, x] && !IntegerQ[m] && !'IntegerQ[n] && !
IntegerQ[m + n]

Rule 30

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

Rubi steps
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f (ex)™ (a + bx”)2 (A + Bx™)(c+dx") dx = f (azAc(ex)’" + a(2Abc + aBc + aAd)x"(ex)™ + (aB(2bc + ad) + Ab(bc

_ a?Ac(ex)*™
Ce(l+m)
_a?Ac(ex)tt™
~ e(1+m)
a(2Abc + aBc + aAd)x " (ex)™ . (aB(2bc + ad) + Ab(bc + 2ad))x+?"(e
l+m+n 1+m+2n

+ (szd) f x*(ex)" dx + (a(2Abc + aBc + aAd)) f x"(ex

+ (szdx‘m(ex)m) f X" gy + (a(2Abc + aBe + aAd)x™"

Mathematica [A] time = 0.310725, size = 129, normalized size = 0.81

a?Ac N ax"(aAd + aBc + 2Abc) N x*"(Ab(2ad + bc) + aB(ad + 2bc)) N bx®"(2aBd + Abd + bBc) N b?Bd>
m+1 m+n+1 m+2n+1 m+3n+1 m + 4n

x(ex)™ (

Antiderivative was successfully verified.

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

[Out] x*(e*xx) m*x((a~2xAxc)/(1 + m) + (a*x(2xA*xb*xc + a*Bkxc + axAxd)*x"n)/(1 + m + n
) + ((axBx(2%bxc + axd) + Axbx(bxc + 2*a*xd))*x"(2*n))/(1 + m + 2*xn) + (bx(b

*Bxc + Axbxd + 2*%a*Bxd)*x~(3%n))/(1 + m + 3%n) + (b"2%Bxd*x~(4*n))/(1 + m +

4%n))

Maple [C] time = 0.075, size = 2410, normalized size = 15.1

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] x*(26%A*a”2xd*m~2*n~2*x " n+24*xAxa~2*xd*xm*n~3*xx n+2*xA*xa*xbkxcxm~4*x " n+19*Bxa~2x*d
*m”2*n" 2% (x7n) T2+12%B*xa” 2*xd*m*n 3% (x"n) "2+2*Bxaxbxcxm”4* (x"n) ~2+8*B*axbxd*m
~3%(x7n) "3+16*Bxaxb*xd*n” 3% (x"n) "3+21*B*xb~2*%cxm”2*n* (x"n) "3+12*xA*xb 2k ckn "3 (
X"n) T2+6*Bxa”2%ckm”2%xX n+26*B*xa” 2% ckn”2*xx " n+4*B*a~2+d* (x"n) " 2*m+8*Bxa~2xd* (
X7n) "2*n+2xBxaxb*d* (x"n) "3+4xA*a”" 2xd*x " nxm+O*xA*a " 2xd*x "nkn+2*xAxaxbxdx (x"n) "
2+24%B*a” 2*xckmkn” 3*x " n+24*Bxa”2*xd*m”2*n* (x"n) ~2+38*Bxa " 2*xd*m*n " 2% (x"n) "2+6%*
A*xb~2xd*m~ 2% (x"n) "3+14xA*xb”2xd*n" 2% (x"n) ~3+B*a”2*xc*m”4*xx " n+4*B*a” 2% cxx “n*xm+
9%B*a~2*cxx n¥n+2*xBxaxbxck (x"n) “2+76*xBxaxbxcxm*n” 2% (x"n) ~2+42*Bxaxbxdxm¥n*
x"n) "3+b4xAxaxbxckm”2*xn*x " n+104*Axaxbrcrmrn”2xx " n+18xAxaxbkckm”3knkx n+52%A
*axbkxckm”2xn " 2%x " n+48xAxaxbkcxmin " 3kx " n+48xAxaxbrdrm”2*n* (x"n) "2+76*Axaxb*d
*m*n” 2% (x7n) "2+48*Bxaxbxcxm”2¥n* (x"n) "2+B*a”"2*xd* (x"n) "2+A*a~2*d*x"n+B*a”2*c
*X n+26*%A*a"2%d*n"2%x "n+4*xAxb” 2% c* (x"n) T2*m+6xB*a” 2xd*m”2* (x"n) "2+19*Bxa " 2%
d*n~ 2% (x"n) "2+b”"2%B*d* (x"n) "4+B*¥b~2*c* (x"n) "3+ (x"n) "3*A*xb"2*xd+(x"n) "2xA*b”2
*Cc+24*B*a” 2xdxmkn* (x7n) “2+12*B*axb*ckm”2* (x"n) ~2+38*Bxaxbxc*n~2* (x"n) ~2+8*B
*axb*d* (x7n) ~3*m+14*Bxaxbxd* (x"n) ~3*n+4*B*xa”2*cxm”3*xx " n+16*B*xaxb*dsm*in”3* (x
“n) "3+14*B*xaxbxd*m”~3*n* (x"n) ~3+28*B*xaxb*xdrm”2*n"2* (x"n) "3+35*%A*a"2*c*n"2+24
*Axa"2xcxn"4+A*%a"2xckmT4+4kAxaT 2% ckm” 3+50%A*xa"2xckn”3+6*%Axa" 2% cxm”2+30%Axa”
2%ckmxn+a” 2xA*xc+10xA*a”~2xc*km”3*n+35*kAxa”"2xcxm”2*xn"2+50%Axa” 2% cxmkn " 3+30%A*a
“2%ckm”2*n+70%Axa" 2% ckmkn "2+ 7 *Bxb T2k ck (x7n) T3*n+6xAxa”2xd*m”2*x " n+28*Bxb 2%
cxm*n”~ 2% (x"n) "3+18*Bxb~2xd*m*n* (x"n) “4+9*%A*a”2*xd*m” 3*kn*x " n+Bxb~2*%d*m~4* (x"n
) TA+A*¥bT2+d*m”4* (x7n) "3+38*Axaxbxd*xn" 2% (x"n) T2+24*%A*xb” 2k ckmkn* (x"n) "2+27*B*
a~2%c*m”2*nkx"n+52*%Bxa " 2xcxm*n " 2*%x "n+8*xAxaxbxdkm”~3* (x"n) "2+24*xAxaxb*d*n"3* (



32

X"n) "2+24%A*xb”2xckm” 2*n* (x7n) T2+38*Axb” 2xckmkn” 2% (x"n) T2+21*xAxb " 2k d*xm¥n* (x”
n) ~3+9*Bxa~2*xckm”3*kn*x n+26*B¥xa” 2% ckxm”2*n"2*%x " n+22*%Bxb " 2*xd*m*n " 2% (x"n) "4+2x%
Axaxbxd*xm~4* (x7n) "2+4*m*b”2*B*xd* (x"n) “4+6*b"24B*d* (x"n) "4*n+4*xA*xa” 2xd*m”3*x
n+24*A*a”2xd*n"3*x " n+6*xA*xb 2% ckm” 2% (Xx7n) T2+19%Axb T 2% ckn" 2% (x7n) T2+4 % Axb " 2%
d* (x7n) "3*m+7*xA*xb"2xd* (x"n) "3*n+48*Axaxbrdrmin*k (x"n) "2+16*B*raxbkckm”3kn* (x”
n) ~2+38*Bxa*xbxcxm”2*n" 2% (x"n) "2+24*B*xaxbxckm*n” 3% (x"n) “2+42*Bxaxbxd*m”2*xnx* (
x"n) "3+56%B*axbxd*m*n~ 2% (x"n) “3+8*Axb " 2*xd*n"3* (x"n) “3+B*a”~2*xd*m~4* (x"n) "2+4
*a 2% A*xckm+10*a” 2xAxcxn+4*xBxb 2% ckm”3* (x"n) "3+8*Bxb"2*c*xn" 3% (x"n) “3+6*B*b”2
*d*m” 2% (x"n) "4+11*Bxb"2xd*n" 2% (x"n) "4+A*a” 2xd*m”"4*xx " n+4*xAxb " 2% cxm”3* (x"n) "2
+24*B*a " 2*%c*kn”3*xx " n+8*A*xb " 2% c* (x"n) ~2*n+4*Bxa~2xd*m~3* (x"n) "2+12*B*xa”~2*xd*n"
3*(x7n) "2+6%B*b"2xc*m” 2% (x"n) ~3+14*B*xb~2*c*xn"2* (x"n) “3+B*b~2*c*m~4* (x"n) "3+
4xB¥xb~2xd*m~ 3% (x"n) “4+6*Bxb"2%d*n" 3% (x"n) “4+A*b"2*ckm™4* (x"n) "2+4*xAxb”2*xd*m
3% (x7n) "3+8*Axb”T2*xckm”3kn* (x"n) T2+19%A*xb T2k ckm”T2*n " 2% (X7 n) T2+ 1 2% A*xb T2 ckm*
n”3*%(x7n) "2+21*%A*b72+¢d*m” 2*n*k (x7n) T3+28*Axb " 2xd*m*n " 2% (x"n) ~3+8*B*xa”~2*d*m”3
*n* (X7n) "2+6*Bxb”2*xd*m”3*n* (x"n) “4+11*B*b”2*xd*m”2*n" 2% (x"n) ~4+6*B*b~2*xd*m*n
3% (x7n) T4+T7xAxbT2xd*m " 3*n* (x"n) “3+14*%A*b"2xdkm”2*n" 2% (x"n) ~3+8*A*b " 2*d*m*n
3% (x7n) "3+2*B*axbxd*m”4* (x"n) “3+7*Bxb~2*ckm”3*n* (x"n) “3+14*Bxb"2%c*xm”2*%n"2
*(X7n) "3+8*B*xb” 2% cxm*n”" 3% (x"n) “3+18*B*b " 2*xd*km” 2*xn* (x"n) T4+2xA*xaxb*ckx n+48%*
Bxaxbkxcxm¥n* (x"n) ~2+54*Axaxbxcxminxx n+27xA*xa” 2xd*min*x n+12xA*xaxbkxckm”2xx”
n+52xAxaxbxckxn~2+%x " n+8*Axaxbxd* (x"n) "2xm+16*A*xaxb*d* (x"n) "2*n+27*Bxa " 2xcxm*
n*x"n+8*Bxaxbxc* (x"n) "2 m+16*Braxbkck (x"n) "2*n+8*Axaxb*ckx nkm+18*Axaxbkckx
“n*n+8*B*axbxc*m” 3% (x"n) "2+24*Bxaxb*ckn~3* (x"n) "2+12*B*axbxd*m”2* (x"n) ~3+28
*Bxaxb*xd*n~ 2% (x"n) “3+21*Bxb 2k ckm¥nk (x"n) "3+27*A*xa"2xd*m” 2*n*x " n+52*%A*xa~2*d
*m*n”2*xX "n+8*Axaxbxckm~3xx n+48*xAxaxbkrckn”3kx"n+12xAxaxb*xd*m” 2% (x"n) "2+16*A
*axb*d*m”3*n* (x7n) "2+38*Axaxb*xd*m”2+n" 2% (x"n) "2+24*xAxaxbxd*xm*xn"3* (x"n) "2+4*
Bxb~2*c* (x"n) “3*m) / (1+m) / (m+n+1) / (1+m+2+*n) / (1+m+3+*n) / (1+m+4+*n) xexp (1/2*m* (-
I*¥Pixcsgn(I*e*x) ~3+I*Pi*csgn(I*e*xx) 2*csgn(I*xe)+I*Pikcsgn(I*xe*xx) " 2xcsgn(I*x
)-I*Pi*csgn(Ixexx)*csgn(Ixe)*csgn(I*x)+2*1n(e)+2*1n(x)))

Maxima [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: ValueError

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Exception raised: ValueError

Fricas [B] time = 1.21185, size = 3420, normalized size = 21.38

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m*(a+b*x"n) 2% (A+B*x"n)*(c+td*x"n),x, algorithm="fricas")

[Out] ((B*b~2*d*m~4 + 4*Bxb~2%d*m~3 + 6*Bxb~2*d*m”~2 + 4*Bxb~2%d*m + B*b~2%d + 6*(
Bxb~2*d*m + B*b~2*d)*n"3 + 11%(B*b~2%d*m~2 + 2*B*b~2*d*m + B*b~2*d)*n"2 + 6
* (Bxb~2*d*m”~3 + 3*B*xb~2xd*m~2 + 3*Bxb~2*d*m + B*b~2*d)*n)*x*x” (4*n)*e” (m*lo
g(e) + mxlog(x)) + ((Bxb~2%c + (2*Bxaxb + A*b~2)*d)*m~4 + B*b~2%c + 4*(B*b~
2%c + (2*B*axb + A*xb"2)*d)*m~3 + 8+ (B*b~2%c + (2*B*xaxb + A*b~2)*d + (B*b~2%
c + (2*B*axb + A*b"2)*d)*m)*n"3 + 6% (B*¥b"2%c + (2*B*xaxb + A*b~2)*d)*m~2 + 1
4% (B¥b~2xc + (Bx*b~2*c + (2*Bxaxb + A*xb~2)*d)*m~2 + (2*Bxa*b + A*b~2)*d + 2%
(B¥b~2xc + (2xB*axb + A*xb"2)*d)*m)*n~2 + (2*Bxaxb + A*¥b~2)*d + 4*x(B¥b~2*c +
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(2*%B*axb + A*b~2)*d)*m + 7x(B*b~2xc + (B*¥b~2*c + (2*Bxa*b + A*b~2)*d)*m~3
+ 3% (B*b~2*xc + (2*xBxaxb + A*b~2)*d)*m”2 + (2*Bxaxb + Axb~2)*d + 3*(B*b~2x*c
+ (2xB*axb + Axb~2)*d)*m)*n)*x*x~ (3*n)*e” (m*xlog(e) + mxlog(x)) + (((2%B*axb

+ A*¥b7"2)*c + (Bxa~2 + 2xA*xaxb)*d)*m”4 + 4x((2*xBxaxb + A*b~2)*c + (Bxa"2 +
2%A*xaxb) *d) *m~3 + 12*x((2*xBxaxb + A*b"2)*c + (B*a"2 + 2xAxaxb)*d + ((2*Bxaxb

+ Axb72)*c + (B*a~2 + 2xAxaxb)*d)*m)*n~3 + 6% ((2*Bxaxb + A*¥b~2)*c + (Bxa~2

+ 2xAxaxb)*d)*m”~2 + 19x(((2*Bxaxb + A*b~2)*c + (B*a~2 + 2xA*axb)*d)*m”~2 +
(2xB*a*xb + A*b~2)*c + (B*a~2 + 2xAxaxb)*d + 2% ((2*B*axb + A*xb~2)*c + (B*a~2

+ 2xA*axb)*d)*m)*n~2 + (2*B*axb + A*b"2)*c + (B*a~2 + 2*A*axb)*d + 4*x((2*B
*axb + A*b72)*c + (B*a~2 + 2%Axaxb)*d)*m + 8x(((2*Bxaxb + A*¥b~2)*c + (B*a™2

+ 2%A*axb)*d)*m~3 + 3*x((2*Bxaxb + A*b~2)*c + (B*xa~2 + 2xA*axb)*d)*m~2 + (2
*B*axb + A*b~2)*c + (B*xa~2 + 2%Axaxb)*d + 3x((2*xBxaxb + Axb~2)*c + (B*a™2 +

2xA*axb)*d) *m) *n) *x*x~ (2*n) *e” (m*log(e) + mxlog(x)) + ((A*a~2*d + (B*a™2 +

2%A*xaxb)*c)*m~4 + Axa~2xd + 4+ (A*xa"2+xd + (Bxa~2 + 2xAxaxb)xc)*m~3 + 24* (Ax*
a~2+xd + (B*a~"2 + 2xAxaxb)xc + (A*a"2+d + (B*a~™2 + 2xAxaxb)*c)*m)*n~3 + 6*x(A
*a"2%d + (B*a”2 + 2xAxaxb)*c)*m~2 + 26*%(A*a”2xd + (A*a~2xd + (B*a"2 + 2%Ax*a
*b)*xc)*m~2 + (B*xa”2 + 2xAxaxb)*c + 2x(A*xa”~2*xd + (B*xa~2 + 2%Axaxb)*c)*m)*n~2

+ (B*a™2 + 2xAxaxb)xc + 4*x(A*a~2+d + (B*a~2 + 2xAxaxb)xc)*m + 9*(A*a~2xd +

(A*xa~2%d + (B*a~2 + 2*xA*xaxb)*c)*m~3 + 3*x(A*a~2+d + (B*a~™2 + 2xA*xaxb)*c)*m”
2 + (B*a"2 + 2xA*xaxb)*c + 3x(A*xa~2+d + (B*a”2 + 2*xA*xaxb)*c)*m)*n)*x*x " n*xe” (
m*xlog(e) + mkxlog(x)) + (A*a~2*cxm™4 + 24xA*a”2xcxn"4 + 4*xAxa~2%c*m”3 + 6xAx
a~2xcxm”2 + 4xAxa"2%c*m + A*a"2xc + 50x(A*a”"2xc*m + A¥a”2*c)*n”3 + 35%x(Axa”
2%ckm~2 + 2xA*a”2%ckm + Axa"2*c)*n”2 + 10%(A*xa"2*ckm”3 + 3xA*xa"2xckm”2 + 3%
Axa”2xc*m + A*a”~2xc)#*n)*x*e” (m*xlog(e) + mxlog(x)))/(m™5 + 24x(m + 1)*n~4 +
5¥m~4 + 50*(m~2 + 2*m + 1)*n~3 + 10*m~3 + 35%x(m~3 + 3*m~2 + 3*m + 1)*n"2 +
10*m~™2 + 10*(m~4 + 4*m™3 + 6*m™2 + 4*m + 1)*n + 5%m + 1)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**m* (a+bkx**n)**2x (A+B*x**n)* (c+d*x**n) ,x)

[Out] Timed out

Giac [B] time = 1.12811, size = 4610, normalized size = 28.81

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] (B*b~2*xd*m~4*x*x"m*x”~ (4*n)*e™m + 6*Bxb~2xd*m”~3*n*x*x"m*x~ (4*n)*e"m + 11*B*b
T2%d*m” 240" 2xxkx"mkx” (4*n) *e”m + 6*Bxb”2*xdkmkn”3*kx*kx"m*x” (4*n)*e”m + Bxb 2
cxm~4*x*x " m*x” (3*n) *e"m + 2*xBkxaxbxd*m~4*x*x"m*x” (3*n)*e"m + Axb"2xd¥m”4*x*x
“mxx” (3%n)*e"m + 7*B¥b”2xckm”3kn*x*x"m*x” (3*%n)*e"m + 14*Bxaxb*xdrm”3*n*xx*x"m
*x7(3*%n) *e"m + TxAxb"2%xd*m”3*nxx*x"m*x” (3*%n)*e"m + 14%Bxb 2*xc*m”2*n"2*x*x"m
*x7 (3*n) *e™m + 28*Bxaxbxdxm~2*n"2*x*x"m*x” (3*n) *e"m + 14*xAxbT2xd*m”2%n " 2k x*
x"m*x” (3*n)*e”m + 8*Bxb”2kckmkn”3kx*kx"m*x” (3*n)*e"m + 16*Bxaxbkxdxmkn~3xx*x”
m*x”~ (3*n)*e"m + 8*xAxb~2*xd*kmkn”3kx*x " m¥x” (3*n) ke m + 2*Bkakbkxckm 4xx*x " m*x” (
2*n)*e"m + A¥b 2*xcxm”4xx*x"mkx” (2*n)*e"m + Bxa~2*xdxm”4*x*xx"m*x” (2%n)*e"m +
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2k Axaxb*xdkm~4*xkx"m*x” (2*n) *e"m + 16*Bxaxbkxckm”3*knkx*x mkx” (2*n)*e"m + 8xA*
b7 2% ckm” 3*knkxkx "m*x” (2%n) *e"m + 8*Bxa”2xd*xm”3*n*x*x m*x” (2*n)*e"m + 16*xAxax
bxd*m~3*n*x*x"m*x” (2%n) *e"m + 38*Bkaxbkxckm~2*n"2*x*x"m*x” (2*n) *e"m + 19*%AxDb
T2%cHAmT 240”2k xkxTmRx T (2%n) *e"m + 19%B*a”2*dkm”2*n " 2xx*x"m*x” (2%n) *e"m + 38
Axaxbxd*xm~2*n " 2¥x*x"m*x” (2*n) *e"m + 24*Bkaxbkxcxm¥n”3*x*x"m*kx” (2*n)*e"m + 12
*AXbT 2% ckman " 3*kxkx Tm*x” (2%n) ke"m + 12*B¥xa”2*xdxm*n” 3kx*x"mxx” (2*n)*e"m + 24%
Axaxbkxdxm¥n~3kx*x mkx” (2*n) *e"m + Bxa~2*xckm”4xx*x"mkx"nxe"m + 2¥Axaxb¥xcixm”™4
*XkXx"mkX ke m + A¥xaT2*%d*km”T4xx*xx Tm*xx n¥e m + 9*kBkxaT2*xckm”3*n*xx*x"m*x n*xe " m
+ 18*%Axaxbkxckm™3kn*x*x " m*x nke m + 9kAxa~2*xd*m”3kn*x*x " m*x " nke"m + 26%B*a”2
kCokmT2*kn T 2% x kX Tmkx n*ke m + 52%AxaxbkckmT2*nT2*%x*xx"mkx " n*ke"m + 26*%Axa”2*xd*m”
2*%n"2xx*x " m*xx " nke m + 24xBkxa”2%ckmin”3*kx*xx mkx n*ke m + 48kxAxakxbkckmin”3*x*x
“mxx"Tnke m + 24xA*xa”2xd*minT3*kx*kxTmkx nke m + AxaT2*kcxm”4xx*x mkxe m + 10%xA*
a"2xckm”3*knkxkx mke m + 35kAxaT2xckmT2*%nT2%x*x " mke m + S50kA*xa”2kxckmin” 3kxx*x
“m¥xe”m + 24*xA*a”2kckn"4xx*x"m¥e”m + 4*Bxb”2*xd*km”3*kx*x"m*x” (4*n)*e”m + 18*Bx*
b7 2xd*m”2*n*x*x"m*x” (4*n) ke m + 22*Bxb"2xd*m¥n"2*x*x"m*x” (4*n)*e"m + 6xBxb”
2%d*n " 3*kxkx"mkx” (4*n)*e"m + 4*Bxb"2*cHkm”3*kxkx"mkx” (3*n)*e"m + 8*Brxaxb*d*m”3
*30kx"m*x " (3*%n) ¥e"m + 4xAxbT2xd*m”3kxkx"m*kx” (3%n) *e"m + 21*B¥b”2%cHkm”2*n¥x*x
“mxx” (3*n) *e"m + 42%Bkxaxbxd*m”2*n*xkx"m¥x” (3*%n)*e"m + 21%Axb T 2*xd*m”2*knkx¥x”
m*x” (3*%n) *e"m + 28*%Bxb~2kcxm¥n”2xx*x mxx” (3*n)*e"m + 56*Bxaxbkdxm*n”2*xx*x"m
*x7(3*n) *e™m + 28*Axb”2xd*m*n"2*x*x"m*x” (3*n) ke m + 8*Bkb"2xcxn"3kx*x"m*x" (
3*n)*e"m + 16*Bxaxbxd*n~3*x*x"m*x” (3*n)*e"m + S*xAxb~2*d*n"3*x*kx"mkx” (3*n)*e
“m + 8*Bkaxbxc*m”3kx*x"mxx” (2*n)*e"m + 4*xAxbT2¥ckm”3*x*x"m*x” (2*%n)*e"m + 4%
Bxa~2*xd*m~3*x*x " m*x” (2%n) *e"m + SkxAxaxbxdxm”3*kx*x mkx” (2*n)*e"m + 48*Bkxaxb*
cHkm”2xn¥xkxTmxx " (2%n) *e"m + 24xAxbT2kckm”2*knkx*xx Tmkx” (2*%n) *e"m + 24%Bxa”~2x*d
A7 240X MR (2*%n) *e"m + 48*Axaxb*xd*m”2*knkxkx"mkx” (2*n)*e"m + 76*Brxaxbkck
m*n~2*x*x " m*x” (2*n) ke"m + 38*xA*b"2kxckm*n"2¥x*x"m*x” (2*n) *e"m + 38*Bxa~2xd*m
*n 7 2xx*x mxx” (2*%n) *e"m + 76xAxaxbkxdkminT2*xx*x"m*x” (2%n) *e"m + 24*Bxaxbxcxn”
Bkx*xx mkx” (2%n) *e"m + 12%A*b”2xc*n” 3kx*x"mkx” (2*n)*e"m + 12*B*xa”2*d*xn”3%x*x
“mxx” (2%n) *e"m + 24xAxaxbxd*n”3kx*x"mxx” (2*n)*e"m + 4*Bkxa”2%c*m”3kx*x m*x"n
e m + 8xAkxaxb¥xckmT3*kx*x " mkx n¥e m + 4xAxa”2xd*m”3kx*x " m*x " nkxe"m + 27*B*a”2
*CkmT2*n*x*kX Tm*kx nke m + b4AxAkaxbkckmT2¥nkx*x mkx T nke m + 27*xAkxa”2xd*m”2%n*
x*X"mkx n¥e"m + 52*Bxa”2kckm*n”2xx*x " m*xx nkxe m + 104kxAxakxbkckminT2¥xkxTmkx"
nxe m + B52xA*xa”2xd*minT2*x*xX"m*X n*e m + 24*Bxa”2*cxn”3*x*x " m*xx"n*xe m + 48
Axaxbxcxn”3*xx*x " m*x " n*ke"m + 24*xA*xa”2*xd*n”3*x*X m*x " n¥e"m + 4xAxaT2kxckxm”3kx*
x"mke m + 30*%A*xa~2*xckmT2*xn*x*x " m*e"m + 7O0*xA*xa”2*ckmkn”T2*xx*x m*¥e"m + 50xAxa”
2%cHkn”3*kxkxTmke m + 6xBxbT2xd*m”2*x*x"m*x” (4*n) *e"m + 18*BxbT2*xd*m¥n*kx*kx mk
x~(4*n)*e"m + 11%B*b~2*d*n~2*x*x"m*x~ (4*n)*e”m + 6*Bxb~2*c*km”™2*x*x"m*x” (3*n
Y¥e"m + 12*Bxaxbkxdxm”2*x*x " m*x” (3%n) *e"m + 6xAxb”2*xd*m”2*xx*x " m*x” (3%n) *e"m
+ 21%B*b~2xckmin*x*x"m*x” (3*n)*e"m + 42*Bxaxb*drmrn*xkx m¥x” (3%n)*e"m + 21x*
Axb~2xd*xmrn*xx*x"m*x” (3*n) *e"m + 14*Bxb"2xcxn"2*x*x"m*x” (3*n) *e"m + 28*Bxaxb
*d*n " 2%xkxTmkx " (3*kn) *e"m + 14%A*xb72+d*n”2*xkx"mkx” (3*%n)*e"m + 12*Bxaxbkckm”
2%xxx " m*kx” (2*n) *e"m + 6xA*xbT2xcHkm”2*x*x"m*kx” (2*n) *e"m + 6xBxa”2%d*m”2*x*x"m
*x7(2%n) *e"m + 12*xAxaxbxd*m”2*x*x mkx” (2*n) *e"m + 48*Bkaxbxcrmkn*x*x m*x” (2
*n)*e " m + 24*%AxbT2*xckmikn*kx*x " mxx” (2*%n)*e"m + 24*Bkxa”2xdxmxnxxkx " m*xx” (2%n) *e
“m + 48xAxaxbxdkmin¥xkx"m*x” (2*%n)*e"m + 38kBxaxbkckn T 2kxkxx " m*x” (2%n)*e"m +
19%Axb™2xc*xn~24x*x " m*x” (2*n) *e"m + 19*Bxa~2*d*n~2*x*x m*xx” (2*n)*e"m + 38*A*
axb*xd*n” 2*xkx"mkx” (2*%n) *e"m + 6%B¥xa”2*cHkm”2*kxkx"mkx " nke"m + 12%Axaxbrckm”2*
x*X mkx n¥e m + 6kAxa”2xd*m”2*xx*x " m*xx " nkxe m + 27*xB¥a”2*ckmin*x*x m*x nxe " m
+ B4xAxaxbxcxminxx*x mxx nke m + 27xA*xa”2xd* min*x*x"mkx nxe"m + 26%B*xa”2%cx*
nT2xx*x m*xx n¥e m + 52xAxaxbkxckn”2*xkx m*xx nxe m + 26xAxa”2%d*n”2*x*x " m*xx " n
e m + 6xAk*a”2%ckm”T2*x*x " m¥e m + 30*kAxaT2kckmiknkx*kx"mke m + 35%A*xa"2kckn” 2%
xkx"mke"m + 4*BxbT2*d* mixkx"mkx” (4*n)*e"m + 6*%Bxb T 2+d*n*x*kx"mkx” (4*n)*e"m +
4xBxb~ 2k cxm*xkx " m*x” (3%n) *e"m + 8*Braxbkdrm¥x*kx"m¥xx” (3*n)*e"m + 4xAxbT2xdx*
m¥x*x"m*x” (3*%n)*e"m + T*Bxb 2*cknkx*x"m*x” (3*n)*e"m + 14*Brxaxb*xdknkx*x mxx”
(83*n)*e"m + 7xA*xb”2xd*nxx*x " m*x” (3*n)*e"m + 8S*Bxaxbkckmixkx"m*x” (2%n)*e"m +
4xAxb72xcxmrx*x"m*x” (2%n) *e"m + 4*Bkxa”2xdxmrxx*x"m*x” (2%n) *e"m + 8*xAxaxbkxdx*
m¥x*x"m*x” (2*%n) *e"m + 16*Bxaxbkcknkx*x mxx” (2*%n)*e m + SxAxb 2k cknkx*x mkx”
(2*n)*e"m + 8xB*a 2xd*nxx*x " m*x” (2*n)*e"m + 16xA*xaxbxd*n*xx*x m*x” (2%n)*e"m
+ 4xB¥a ~2xckmxx*x m*xx " nke m + SkxAkaxbkckmxx*kx m¥xx nkxe m + 4kxA*xaT2*kdrm*x*x"m
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*x " n¥e"m + 9*Bxa T 2xckmkx*x m*x nke m + 18kxAxakxbkcknkx*xxTm*x " nxe"m + 9xA*xa”2
*dxn*kxkx mkx n¥e m + 4kAxaT2xckmix*xx mke m + 10xA*xa”2xcknxx*x"mxe”"m + B*b~2
*A*x*x"m*x” (4*n) *e"m + BxbT2xckx*x"m*x” (3*n) ke m + 2xBxaxbxdxx*x"m*x” (3*n) *
e"m + Axb7T2xd*x*x"m*x” (3*n)*e”m + 2*Bkaxbkckxkx"mkx”(2*n)*e”m + AxbT2kckxkx
“m*x” (2%n) *e"m + Bkxa"2xdxx*x"m*x” (2*n)*e"m + 2kA*axbkdrx*x"m*xx” (2%n)*e"m +
Bxa"2*cxx*x " mxx " nkxe m + 2¥Axaxbkckx*x mkxx nkxe m + Axa”2xd*x*x " m*x n¥e"m + A
*a"2xckx*kx"m*xe " m) /(m~5 + 10*m~4*n + 35*xm~3*n"2 + 50*m~2*n"3 + 24*m¥n~4 + 5%
m~4 + 40*m~3*n + 105*%m™2*n"2 + 100*m*n~3 + 24*n~4 + 10*m~3 + 60*m~2*n + 105
*mxn~2 + 50%n~3 + 10*m~2 + 40*m*n + 35%n"2 + 5%m + 10%n + 1)
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3.3 f(ex)m (a + bx™) (A + Bx") (c + dx") dx
Optimal. Leaf size=108

x"*1(ex)"(aAd + aBc + Abc) . x#*1(ex)™(aBd + Abd + bBc) s aAc(ex)"+1 . bBdx3"+1(ex)™
m+n+1 m+2n+1 e(m+1) m+3n+1

[Out] ((Axb*c + a*xBxc + a*Axd)*x~ (1 + n)*(e*x)™m)/(1 + m + n) + ((bxBxc + Axbxd +
axBxd)*x~ (1 + 2*xn)*(e*xx)™m)/(1 + m + 2*n) + (b*B*xd*x~ (1 + 3*n)*(e*xx) m)/(1
+ m + 3*%n) + (axAxcx(exx)” (1 + m))/(ex(1 + m))

Rubi [A] time = 0.0838475, antiderivative size = 108, normalized size of antiderivative
= 1., number of steps used = 8, number of rules used = 3, integrand size = 27, number of rules

= 0.111, Rules used = {570, 20, 30}

x"*1(ex)"(aAd + aBc + Abc) s x?*1(ex)™(aBd + Abd + bBc)  aAc(ex)™!  bBdx3"*1(ex)"
m+n+1 m+2n+1 e(m+1) m+3n+1

integrand size

Antiderivative was successfully verified.

[In] Int[(e*x) m*x(a + b*x"n)*(A + B*xx"n)*(c + d*x"n),x]

[Out] ((Axb*c + a*xBxc + a*Axd)*x" (1 + n)*(e*xx)™m)/(1 + m + n) + ((bxBxc + Axbxd +
axBxd)*x~ (1 + 2*n)*(e*xx) ™ m)/(1 + m + 2*n) + (b*Bxd*x~ (1 + 3*n)*(e*xx)™m)/(1
+ m + 3*n) + (axAxcx(exx)”(1 + m))/(ex(1 + m))

Rule 570

Int [((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_.)*x((c_) + (d_.)*x(x_)"(n
M7 (g_)*(Ce ) + (f_)*x(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] && IGtQ[p, -2] && IGtQ[q, 0] && IGtQ[r, O]

Rule 20

Int[(u_)*((a_)*w ) (@ )*((b_.)*(v_))"(n_), x_Symbol] :> Dist[(b~IntPart
[n]*(bxv) “FracPart[n])/(a"IntPart [n]*(a*v) FracPart[n]), Int[ux(a*v) (m + n
), x], x] /; FreeQ[{a, b, m, n}, x] && !IntegerQ[m] && !IntegerQ[n] && !
IntegerQ[m + n]

Rule 30

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

Rubi steps

f (ex)™ (a + bx™) (A + Bx™) (c + dx") dx = f (aAc(ex)m + (Abc + aBc + aAd)x" (ex)™ + (bBc + Abd + aBd)x*"(ex)™ + |

_ aAc(ex)t*™
T e(1+m)
_ aAc(ex)*
T e(l+m)
_ (Abc +aBc + aAd)x+(ex)™ N (bBc + Abd + aBd)x'*2" (ex)™ N bBdx+3"(e
l+m+n 1+m+2n 14+m+:

+ (bBd) f 2(ex)" dx + (Abc + aBc + a Ad) f X (ex)™ dx + (b

+ (bBdx™™(ex)™) f X3 dx + ((Abc + aBc + aAd)x™" (ex)™) J
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Mathematica [A] time = 0.146838, size = 84, normalized size = 0.78

x"(aAd + aBc + Abc) s x*"(aBd + Abd + bBc)  aAc bBdx>"
m+n+1 m+2n+1 m+1 m+3n+1

x(ex)™ (

Antiderivative was successfully verified.

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

[Out] x*(exx) " mx((axA*c)/(1 + m) + ((Axb*xc + a*xBxc + a*Axd)*x"n)/(1 + m + n) + ((
b*Bxc + Axb*d + a*Bxd)*x"(2*n))/(1 + m + 2%n) + (b*Bxd*x~(3*n))/(1 + m + 3%
n))

Maple [C] time = 0.056, size = 891, normalized size = 8.3

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] x*(3*A*a*ckm+dxb* (x"n) " 2*xA+d*a*(x"n) “2*B+cxb* (x"n) ~2*B+d*a*x n*xA+cxb*xx " nxA+
3*Bxa*xdkm™ 2% (x"n) "2+3*Bxa*d*n” 2% (x"n) "2+3*Bxb*cxm~2* (x"n) "2+3*Bxb*ckn” 2% (x”
n) "2+6%Axbxcxmxn”2%x  n+5xAxakxd*m”2*nkxx " n+6*Axaxdkmkn " 2*%x " n+5*%A*xbkxcxm”2*%n*xx”
n+cxaxBxx " n+d*xb* (x"n) "3*B+10*A*axd*m*n*x " n+10*A*xb*ckm*n*x " n+Bxbxd*m”~3* (x"n)
“3+A*b*d*m”3* (x"n) "2+B*axd*m”3* (x"n) "2+B*b*xckm”3* (x7n) T2+3*xAxx "n¥b*ckm+5kA*
X" nxbxcxn+3*xBxx n*a*xckm+5*Brx " nkakckn+4*Bx (x"n) "2*a*d*n+3*B* (x"n) ~2*xb*cxm+4
*B* (x7n) "2*xbxc*n+3*xA*x " nxa*xdrm+5*xA*x " nxa*dkn+3*xA*x (x"n) "2xbxd*m+4*xA* (x"n) "2%*
bxd*n+3*B* (x"n) ~2*axd*m+3*B* (x"n) ~3*b*d*m+3*B* (x"n) ~3*b*d*n+B*a*c*m~3*x " n+a
*Axc+3*Brakxckm”2xx " n+6*Bxaxckn”2+%x n+10*Bra*xckmknkx n+8*Bxb*ckm¥n* (x"n) ~2+6
*Bxb*d*m*n* (x"n) ~3+4*Bxbxcxm”2*n* (x"n) "2+3*Bxbxckmkn”2* (x"n) "2+3*B*xa*xd* m*n”
2% (x7n) "2+3*Axbkd*m*n”"2* (x"n) "2+4*B*xa*xd*sm”2*xn* (x"n) "2+4*xAxb*xd*m~2*n* (x"n) "2
+2*xBxb*d*m*n~2* (x"n) ~3+3*B*xbxd*m~2*n* (x"n) ~3+3*kAxaxd*m”2*xx n+6xAxaxd*xn"2*x”
n+3*A*xbxckm”~2*xx " n+6*A*bxckn”2xx n+6*xAxaxckm”2xn+11*kAxakckmkn”2+12*xAkxa*xcrm*n
+3*Bxbxd*m”~ 2% (x"n) “3+2*B*b*d*n~2* (x"n) " 3+A*axd*m”3*xx n+A*¥b*ckm”3*xn+3*Axb*
d*m”2* (x7n) "2+3*xAxbxd*n" 2% (Xx"n) "2+6*kAxaxckn” 3+Akaxckm”3+3kAxakckm”T2+11kAxax
c*n”2+6xaxAxcxn+5xBrakckm”2*n*x " n+6*Bxaxckmin”2*%x " n+8*Bxaxdxm*n* (x"n) "2+8*A
*xbxd*m*kn* (x"n) ~2) / (1+m) / (m+n+1) / (1+m+2*n) / (1+m+3%*n) *exp (1/2*m* (-I*Pi*csgn (I
xexx) "3+I*Pi*csgn(I*e*xx) "2*csgn(Ixe)+I*Pikcsgn(I*exx) "2*csgn(I*x)-I*Pixcsgn
(Ixexx)*csgn(I*xe)*csgn(I*x)+2x1n(e)+2*1n(x)))

Maxima [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: ValueError

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Exception raised: ValueError
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Fricas [B] time = 1.13548, size = 1354, normalized size = 12.54

(Bbdm® + 3 Bbdm? + 3 Bbdm + Bbd + 2 (Bbdm + Bbd)n? + 3 (Bbdm? + 2 Bbdm + Bbd )n ) xx> "e(m1oe(e)+1108() 1 ((Bhc -

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m*(a+b*x"n)*(A+B*x"n)*(c+d*x"n),x, algorithm="fricas")

[Out] ((B*b*d*m~3 + 3*B*b*d*m~2 + 3*B*b*d*m + B¥b*d + 2*(B*b*d*m + B*b*d)*n~2 + 3
*x (Bxb*d*m~2 + 2*Bxb*d*m + Bxb*d)*n)*x*x~(3*n)*e” (m*xlog(e) + m*log(x)) + ((B
*b*xc + (B*a + A*b)*d)*m~3 + Bxb*c + 3*(Bxb*c + (B*a + Axb)*d)*m~2 + 3*(B*b*
c + (B*xa + A*b)*d + (Bxb*c + (B*a + A*b)*d)*m)*n~2 + (B*a + Axb)*d + 3*(Bx*b
*c + (B*a + Axb)*d)*m + 4x(Bx¥b*xc + (B*b*c + (B*a + A*b)*d)*m~2 + (B*a + Ax*b
)*d + 2% (Bxbxc + (Bxa + Axb)*d)*m)*n)*x*x~(2*n)*e” (m*xlog(e) + m*log(x)) + (
(Axa*xd + (B*a + Axb)*c)*m~3 + Axaxd + 3*(A*xa*xd + (B*xa + Axb)*c)*m~2 + 6% (Ax*
axd + (B*a + Axb)*c + (Axaxd + (B*a + A*b)*c)*m)*n~2 + (Bxa + Axb)*c + 3*x(A
*a*xd + (Bkxa + Axb)*c)*m + 5x(A*xaxd + (Axaxd + (Bxa + Axb)*c)*m™2 + (B*xa + A
xb)*xc + 2% (A*xaxd + (B*a + Axb)*c)*m)*n)*x*x"n*e” (m*xlog(e) + m*log(x)) + (Ax*
axckm™3 + 6kxAxaxckn”3 + 3kAxakckm”2 + 3kAxakckm + Axaxc + 11x(Axakxcxm + Axa
*xCc)*n"2 + 6x(Axaxckm™2 + 2kAxaxckm + Axaxc)*n)*x*e” (mxlog(e) + m*xlog(x)))/(
m™4 + 6x(m + 1)*n"3 + 4*m™3 + 11*x(m™2 + 2¥m + 1)*n"2 + 6*m™2 + 6x(m~3 + 3*m
"2 + 3#%m + 1)*n + 4*m + 1)

Sympy [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: TypeError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)x*m* (a+b*x**n)* (A+B*x**n)* (c+d*x**n) ,x)

[Out] Exception raised: TypeError

Giac [B] time = 1.12256, size = 1742, normalized size = 16.13

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] (Bxb*d*m™3*x*x m*x~ (3*n)*e”m + 3*Bxbxd*m~2*n*x*x"m*x~ (3*n)*e"m + 2*Bxb*xdxm*
n”2%xkx"m*x” (3*%n) *e"m + Bixbkckm T 3kx*kx mkx” (2*n)*e"m + BxakxdxmT3kxkxm¥x” (2%
n)*e"m + Axbxd*m”3*x*x"m*kx” (2*n)*e"m + 4xBxbkxcHkm”2*n*xkx"mkx” (2*%n)*e"m + 4%
Bxaxdxm~2*n*x*x " m*x” (2*n) *e"m + 4xAxbxdrm”2*n*x*x"m*x” (2*n) *e"m + 3*Bxbxcxm
*n 7 2xx*x mxx " (2*%n) *e"m + 3*Braxdxm*n”2*xx*x mxx” (2*n)*e"m + 3xAxbkd¥mikn”2¥x*
x"m*x” (2*n) *e"m + Braxckm”3kx*x"mkx n*e m + Axbkxckm”3kx*x"mkx"n*e m + Axaxd
*m”3kx kX TmkXx n¥*e " m + 5*kBkakckmT2xnxx*xTm*x " nke m + SxAxbkxckmT2*nkxkxTmkx T nk
e’m + B¥xAxaxd(m”2*%nkx*xx m*x nke m + 6xBkakckmikn”T2*%x*x m*x nxe"m + 6*xAxbkxckm
*nT2%xkX T mkx n¥e"m + 6xAxakdim*nT2xx*x " m*x " nke m + Akxakxckm”3xx*x " mke m + 6%
Axaxckm™2%nxx*xx"mke m + 1lxAkxakxckm*n”2*x*x " m*e"m + 6xAkxakckn”3xx*x"mkxe m +
3*Bxb*dkm™2*xkx"m*x” (3*n) *e"m + 6*Bxb¥xdrmin*x*x m*x” (3*n)*e"m + 2*Bxbxd*n~2
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*30kx"m*x” (3*%n) *e"m + 3*kBxb¥xckmT2¥x*x"m*xx” (2*%n) *e"m + 3*kBxaxd*m”2*xx*x mxx” (2
*n)*e"m + 3xAxbxdrm”2*x*kx"m*x” (2%n) *e"m + 8S*Bxbkckmrn*xkx m¥x”(2*n)*e"m + 8
*Braxd minkxkx"mkx” (2*n) *e"m + 8*xAxbkxd minkxkx"mkx” (2*%n)*e"m + 3*¥Bxbkxckn”2x*
x*x"mxx” (2*n) *e”m + 3*Bkaxdkn”2xx*x"m*x” (2*n)*e”m + 3kAxbkdkn”2xx*kx"mrx” (2%
n)*xe™m + 3*Bkxaxckm”2¥xx*x mkx nke m + 3kAxbkxckmT2¥x*kx mrxx nxe"m + 3kAxaxdxm”
2%x*x " m*x n¥e"m + 10*Bxaxckmin*x*x " m*x n¥e"m + 10*Axbxckmin*x*x"m*x " nxe"m +
10*Axaxd*m*n*x*x " m*x nxe"m + 6*Bxakckn 2*x*x m*x n¥e"m + 6xAxbkcknT2*x*x"m
*x"nke m + G6xAxaxd*nT2*x*kx mkx nkxe m + 3kAkakckmT2*xx*x mkxe m + 12xAxaxcxm*n
*x*¥x"mke " m + 11kAxakckn~2xx*x"m¥e”m + 3*Bxbkxdrmkxkx"m*x” (3*n)*e”m + 3*%Bxb*d
*n*xkx mkx” (3*n) *e"m + 3xBxbxckmix*kx"m*x” (2*n) *e"m + 3kBraxdxm*x*x"m*x” (2*n
Y¥em + SkAxbxdsmrx*x"mkx” (2%n) *e"m + 4*Bxbkckn*xkx"m¥x”(2*n)*e"m + 4*Bxaxd
*kxkx Tmkx” (2%n) *e"m + 4xAxbkdrn¥x*x"mxx” (2*%n)*e"m + 3*kBrakckmix*x mkx " nxe”
m + 3xAxb¥xckm*x*x mkx nkxe m + 3xAkxakxdimikx*kx mkx nkxe m + S5¥xBkakcknkx*kx m*xx"n
*e"m + SxAxbxckn*x*x"mkx nke m + SxAxakxdinkx*kx mkx nkxe m + 3kAkxakckmixkxTmx
e"m + 6xAxaxcknkxkxx " mke"m + Bixbkxd*xkx"m*x” (3*%n)*e"m + Bixbkckxkx"m¥xx” (2%n) *xe
“m + Brakxdkxkx"mkx”(2*n)*e"m + A¥bkxd*x*x"mkxx” (2*n)*e"m + Brakxckx*kx"m*x " nke”
m + Axbxc*x*x"m*x"n*xe"m + Axaxdrx*x"mkx " n¥*e"m + Axaxckx*x"mxe"m)/(m"4 + 6*m
“3*%n + 11*m”2*n"2 + 6xm*n”~3 + 4*%m~3 + 18*%m~2*n + 22*%m*n"2 + 6*n"3 + 6*m”2 +
18*m*n + 11*%n"2 + 4*m + 6*n + 1)
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3.4 f (ex)™ (A + Bx™) (c + dx") dx

Optimal. Leaf size=66

x"*(ex)"(Ad + Bc)  Ac(ex)™  Bdx®"*1(ex)™
m+n+1 e(m+1) m+2n+1

[Out] ((Bxc + Axd)*x~ (1 + n)*(exx)"m)/(1 + m + n) + (Bxd*x~ (1 + 2*n)*(exx) "m)/(1
+m + 2*%n) + (A*xc*x(exx)”(1 + m))/(ex(1 + m))

Rubi [A] time = 0.0399767, antiderivative size = 66, normalized size of antiderivative

. . ber of rul
1., number of steps used = 6, number of rules used = 3, integrand size = 20, e

0.15, Rules used = {448, 20, 30}

integrand size

x"*1(ex)"™(Ad + Bc) . Ac(ex)™1 s Bdx?"*+1(ex)™
m+n+1 e(m+1) m+2n+1

Antiderivative was successfully verified.

[In] Int[(e*x) m*x(A + Bxx"n)*(c + d*x"n),x]

[Out] ((Bxc + Axd)*x~ (1 + n)*(e*xx)™m)/(1 + m + n) + (Bxd*x~ (1 + 2*n)*(e*xx) " m)/(1
+m + 2%n) + (Axc*x(exx)"(1 + m))/(ex(1 + m))

Rule 448

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

Rule 20

Int[(u_)*x((a_)*x(w_ ) (@ )*((b_.)*(v_))"(n_), x_Symbol] :> Dist[(b~IntPart
[n]*(b*v) "FracPart[n])/(a"~IntPart[n]*(a*v) FracPart([n]), Int[ux(a*v)"(m + n
), x], x] /; FreeQ[{a, b, m, n}, x] && !'IntegerQ[m] && !IntegerQ[n] && !
IntegerQ[m + n]

Rule 30

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

Rubi steps

f (ex)™ (A + Bx™) (c + dx™) dx = f (Ac(ex)m + (Bc + Ad)x"(ex)" + dezn(ex)m) dx

_ Ac(ex)*m
~ el +m)
_ Ac(ex)!*™
el +m)
_ (B + Ad)x!*"(ex)™ . Bdx*2"(ex)™  Ac(ex)*™

l+m+n 1+m+2n e(1+m)

+ (Bd) fxz’“(ex)m dx + (Bc + Ad) fx”(ex)m dx

+ (Bdx™™(ex)™) f X2 gy + ((Bc + Ad)x ™ (ex)™) f XM dx
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Mathematica [A] time = 0.059067, size = 49, normalized size = 0.74

x”(Ad+Bc)+ Ac . Bdx?"
m+n+1 m+1 m+2n+1

x(ex)™ (

Antiderivative was successfully verified.

[In] Integrate[(e*x) m*(A + B*x™n)*(c + d*x"n),x]

[Out] x*(exx) m*x((A*c)/(1 + m) + ((Bxc + Axd)*x"n)/(1 + m + n) + (Bxd*x~(2*n))/(1
+ m + 2*n))

Maple [C] time = 0.09, size = 262, normalized size = 4.

(Balm2 (") + Bdmn (x")* + Adm?x" + 2 Admnx" + Bemx"™ + 2 Bemnx™ + 2 B (x")> dm + B (x")? dn + Acm? + 3 A
QA+my(m+n+1

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] x*(Bxd*m~2*(x"n) " 2+B*d*m*n* (x"n) ~2+A*xd*m~2*x " n+2*Axd*m*n*xx " n+B*xcxm™2*x " n+2*
B¥cxm*n*x"n+2xB* (x7n) "2xd*m+B* (x"n) T2*d*n+A*ckm”2+3k Ak ckmin+2kAxckn” 2+ 2k A*x
“nxdAm+2*%AxxTnkd*n+2*Bxx Tnxcxm+2*%Bxx Tk ckn+d* (x7n) T2xB+2xAxcxm+ 3k Axckn+dkx”
nxA+c*Bxx"n+Axc)/ (1+m) / (m+n+1) / (1+m+2+*n) xexp (1/2*m* (-I*Pixcsgn (I*e*x) ~3+I*P
i*csgn(I*e*xx) "2*%csgn(I*xe)+I*Pikxcsgn(I*xe*xx) "2xcsgn(I*x)-I*xPikcsgn(I*e*x)*csg
n(Ixe)*csgn(I*x)+2+1n(e)+2*1n(x)))

Maxima [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: ValueError

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Exception raised: ValueError

Fricas [B] time = 1.08085, size = 463, normalized size = 7.02

(Bdm? + 2 Bdm + Bd + (Bdm + Bd)n ) xx2"e(m1og(e)+m108() 1. ((Bc + Adym? + Bc + Ad + 2 (Bc + Ad)m +2 (Bc + Aa

m3+2(m+1)n2+3m2+3(m5

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] ((B*d*m~2 + 2*Bxd*m + B*d + (B*d*m + B*d)*n)*x*x~ (2*n)*e” (m*log(e) + mxlog(
x)) + ((Bkc + A*xd)*m~2 + Bkxc + Axd + 2x(Bkc + Axd)*m + 2*(Bxc + Axd + (Bxc
+ Axd)*m)*n) *x*x n*e” (m*xlog(e) + m*log(x)) + (Axc*m™2 + 2xAxc*n”2 + 2xAxc*m

+ Axc + 3*x(A*cxm + Axc)*n)*x*e” (m*log(e) + mxlog(x)))/(m~3 + 2%(m + 1)*n~2
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+ 3*xm”"2 + 3*%(m”2 + 2*m + 1)*n + 3%m + 1)

Sympy [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: TypeError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**m* (A+B*x**n)* (c+d*x**n) ,x)

[Out] Exception raised: TypeError

Giac [B] time = 1.25673, size = 441, normalized size = 6.68

Bdmxx™x?"e™ + Bdmnxx™x2"e™ + BemZxx™x"e™ + AdmZxx"x"e™ + 2 Bemnxx™x"e™ + 2 Admnxx™x"e™ + Acm?xx"

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] (Bxd*m™2*x*x"m*x~ (2*n)*e™m + Bxdrmkn*xx*x"m*x”™ (2*n)*e™m + Bkcxm™2*xkx m*x " nx*
e m + A*xd*mT2*xkX mkx " nke m + 2*Blkckm¥nkxxkxx T mkxx n¥e m + 2%Axdrminkx*x m*xx"n

*¥e™m + AxckmT2*x*x Tm*e m + SkAkckmrnkx*kxTmike m + 2kAkcknT2*x*x m*e"m + 2%Bx
drmxxkx"mkx” (2*n) *e"m + Brd*n*xkx"mkx” (2*n)*e"m + 2%Bkckm*x*x mkx"nke"m + 2
*Akdkmxx*xx " m*x n¥e m + 2*%Bkcknxx*xx"m*x"n¥*e"m + 2kAxdrn*x*x"m¥x " nke"m + 2kxAx
cxmxx*x"m¥e”m + JkAkcknkxkxTmrke m + Bxd*x*x"m*x” (2*n)*e"m + Bxcxx*x"m*x " n*e

“m o+ Axd*xkxTmkx"nke"m + Axckx*x"m¥e"m)/(m”3 + 3*kmT2*%n + 2*xm*n~2 + 3¥m”2 +

6xm*n + 2*%n~2 + 3*m + 3%n + 1)
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(ex)"™(A+Bx™)(c+dx™)
35 [ ———dx

Optimal. Leaf size=120

m+1_ m+n+l ~ bx"

(ex)"*1(Ab — aB)(be ~ ad) Fy (1’ A _7) . (ex)"*1(—aBd + Abd + bBc)  Bdx"*1(ex)™
ab%e(m +1) b2e(m +1) b(m+n+1)

[Out] (Bxd*x~(1 + n)*(exx)™m)/(b*(1 + m + n)) + ((b*Bxc + Axb*d - a*xBxd)*(exx)~(1
+ m))/(b™2xex(1 + m)) + ((Axb - axB)*(b*c - a*xd)*(e*x)” (1 + m)*Hypergeomet
ric2F1[1, (1 + m)/n, (1 + m + n)/n, -((bxx"n)/a)])/(axb™2*ex(1 + m))

Rubi [A] time = 0.119727, antiderivative size = 120, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 5, number of rules used = 4, integrand size = 29, il llLT

0.138, Rules used = {570, 20, 30, 364}

integrand size

m+1 m+n+l by

1
(“W+V%‘”EWC‘MMP4LTT'71'“7)+wmmﬂﬂmd+AW+b&9+&hM%ww
ab2e(m + 1) b2e(m +1) b(m+n+1)

Antiderivative was successfully verified.

[In] Int[((e*x) " m*x(A + Bxx"n)*(c + d*x"n))/(a + b*x"n),x]

[Out] (Bkxd*x~(1 + n)*(exx)™m)/(bx(1 + m + n)) + ((b*Bxc + Axb*xd - a*Bxd)*(exx)” (1
+ m))/ (b7 2%ex(1 + m)) + ((Axb - a*B)*(b*c - a*xd)*(exx)~ (1 + m)*Hypergeomet
ric2F1[1, (1 + m)/n, (1 + m + n)/n, -((b*x"n)/a)])/(a*xb™2xe*x(1 + m))

Rule 570

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

Rule 20

Int[(u_)*((a_)*x(w_ ) (@ )*((b_.)*(v_))"(n_), x_Symbol] :> Dist[(b~IntPart
[n]*(b*v) "FracPart[n])/(a~IntPart[n]*(a*v) FracPart([n]), Int[ux(a*v)"(m + n
), x], x] /; FreeQ[{a, b, m, n}, x] && !'IntegerQ[m] && !IntegerQ[n] && !
IntegerQ[m + n]

Rule 30

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

Rule 364

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

Rubi steps
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f (ex)™ (A + Bx™) (c + dx™) gy = f (bBc + Abd — aBd)(ex)™ N Bdx™(ex)™ N (Ab — aB)(bc — ad)(ex)™ p
4+ byt r= P2 b b2 (a + bx")

(bBc + Abd — aBd)(ex)'™™  (Bd) [ x"(ex)"dx  ((Ab - aB)(be - ad)) [ =0 dx

= + +
b2e(1 + m) b 12
T+m 1 bx"

~ (bBC + Abd - ﬂBd)(€X)1+m s (Ab - ﬂB)(bC - ad)(€x)1+m 2F1 (1’ %’ +1Z+n; _%) . (
- be(1 + m) ab2e(1 + m)

Bdx'*"(ex)™  (bBc + Abd — aBd)(ex)'*" (Ab - aB)(be - ad)(ex) " 5Fy (1’ l+7m,_ :
T bd+m+n) Be(l + m) " abZe(1 + m)

Mathematica [A] time = 0.150969, size = 95, normalized size = 0.79

m+1 m+n+l_ bx"?

(aB—Ab)(ad-bc) o F 1(1,7 TR ) —aBd+Abd+bBc  bBdx"
+ +
a(m+1) m+1 m+n+1

bZ

x(ex)™

Antiderivative was successfully verified.

[In] Integrate[((e*x) m*(A + Bxx"n)*(c + d*x"n))/(a + b*x"n),x]

[Out] (x*(exx) m*((b*B*c + A*bxd - a*B*xd)/(1 + m) + (b*Bxd*x™n)/(1 + m + n) + ((-
(Axb) + axB)*(-(b*c) + axd)*Hypergeometric2Fi[1, (1 + m)/n, (1 + m + n)/n,
-((b*x™n)/a)])/(a*x(1 + m))))/b"2

Maple [F] time = 0.397, size = 0, normalized size = 0.

(ex)™ (A + Bx™) (c + dx™)
dx
a+ bx"

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*x(A+B*x"n)* (c+d*x"n)/(a+tb*x"n) ,x)

[Out] int((e*x) “m*(A+B*x"n)*(c+d*x"n)/(at+b*x"n),x)

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

Bbde™(m + 1)xelmlog)+nlog) o (Apde™(m + n + 1) + (bee

(m2+m(n+2)+n+l

((bzce’” - abdem)A - (abcem - azdem)B) f b3x”xi e dx +

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] ((b~2*c*e™m - axbxd*e"m)*A - (axb*cke™m - a~2*d*e"m)*B)*integrate(x~m/(b~3%
Xx"n + axb”2), x) + (Bxb*d*e"m*(m + 1)*x*e”(m*xlog(x) + n*log(x)) + (Axbxd*e”

m¥(m + n + 1) + (b*xc*e™m*x(m + n + 1) - a*d*e"m*x(m + n + 1))*B)*x*x"m)/((m~2

+ mk(n + 2) + n + 1)*b”2)
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Fricas [F] time = 0., size = 0, normalized size = 0.

(Bdx?" + Ac + (Bc + Ad)x") (ex)"
X

integral
& bx" +a

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integral ((Bxd*x~(2*n) + A*xc + (B*c + Axd)*x"n)*(e*x) m/(b*x™n + a), x)

Sympy [C] time = 10.6152, size = 666, normalized size = 5.55

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m* (A+B*x**n)* (c+d*x**n)/(a+b*x**n),x)

[Out] Axckex*mxm*x*x**m*lerchphi (b*x**n*exp_polar(I*pi)/a, 1, m/n + 1/n)*gamma(m/
n + 1/n)/(a*n**2*gamma(m/n + 1 + 1/n)) + Axcxexxmkx*x*xm*lerchphi (bxx**n*ex
p_polar(I*pi)/a, 1, m/n + 1/n)*gamma(m/n + 1/n)/(a*n**2xgamma(m/n + 1 + 1/n
)) + Axdxexkmxm¥x*kxxkmxx*k*nklerchphi (b*x**nkexp_polar(I*pi)/a, 1, m/n + 1 +
1/n)*gamma(m/n + 1 + 1/n)/(a*n**x2*gamma(m/n + 2 + 1/n)) + Axdxexxm*x*x**km*
x*x*xn*lerchphi (b*x**n*exp_polar(I*pi)/a, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1
/n)/(a*n*gamma(m/n + 2 + 1/n)) + Axdxex*mxxx*xm*x**n*lerchphi (b*x**nxexp_p
olar(I*pi)/a, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(a*n**2*xgamma(m/n + 2
+ 1/n)) + Bxckxexkmxm¥x*kxx*kmxx**nklerchphi (b*x**n*exp_polar(I*pi)/a, 1, m/n
+ 1 + 1/n)*gamma(m/n + 1 + 1/n)/(a*n**2*xgamma(m/n + 2 + 1/n)) + Bkckexxm*x*
xxxmkxk*snklerchphi (b*x*x*n*exp_polar(I*pi)/a, 1, m/n + 1 + 1/n)*gamma(m/n +
1 + 1/n)/(a*n*gamma(m/n + 2 + 1/n)) + Bkcxexxmkxxx*xm¥x*x*nklerchphi (b*xx**n*
exp_polar(I*pi)/a, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(a*n**2*gamma(m/n
+ 2 + 1/n)) + Bkdxexxmimkx*x*k*mkx** (2*n)*lerchphi (b*x**n*exp_polar (I*pi)/a
, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(a*n*x*2*gamma(m/n + 3 + 1/n)) + 2%
Bxd*kexkmxx*xk*kmkx** (2+n) *lerchphi (b*x**n*exp_polar(I*pi)/a, 1, m/n + 2 + 1/
n)*gamma(m/n + 2 + 1/n)/(a*n*xgamma(m/n + 3 + 1/n)) + Bxdkekrkmkx*xokkmkxk* (2%
n)*lerchphi (b*x**n*xexp_polar(I*pi)/a, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n
)/ (a*n**2+gamma(m/n + 3 + 1/n))

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

(Bx™ + A)(dx™ + ¢) (ex)"
dx
bx* + a

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((B*x"n + A)*(d*x"n + c)*(exx) m/(b*x"n + a), x)
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36 f (ex)"™(A+Bx™)(c+dx™) dx
) (a+bx”)2

Optimal. Leaf size=177

m+1_ m+n+l  bx"

()1, F, (1, m, ,——) (be(aBOm +1) = Ab(m = n +1) + ad(Ab(m +1) = aB(n + 1+ 1)) g1 A -

n a

a2b%e(m + 1)n ab2e

[Out] -((d*x(A*b*x(1 + m) - a*B*x(1 + m + n))*(e*xx)"(1 + m))/(a*b™2xe*x(1 + m)*n)) +
((A*b - a*B)*(e*xx)"(1 + m)*(c + d*x"n))/(a*b*exn*(a + b*x"n)) + ((b*c*(a*B*

(1 +m) - Axb*(1 + m - n)) + axdx(A*xb*(1 + m) - a*B*x(1 + m + n)))*x(exx)~ (1

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

*e*x (1 + m)*n)

Rubi [A] time = 0.258143, antiderivative size = 177, normalized size of antiderivative =
1., number of steps used = 3, number of rules used = 3, integrand size = 29, number of rules _

integrand size
0.103, Rules used = {594, 459, 364}

m+1 m+n+l by

(BX)m+1 ZFl (]_, T ——) (bC(LZB(Wl + 1) - Ab(m -n+ 1)) + ad(Ab(m + 1) - ﬂB(Wl +n+ 1))) d(ex)m+1(Ab(m }

n a
a2b%e(m + 1)n ab2e

Antiderivative was successfully verified.

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

[Out] -((d*x(Axbx(1 + m) - a*B*(1 + m + n))*(exx)"(1 + m))/(a*b™2%e*x(1 + m)*n)) +
((A*b - a*B)*(e*xx)"(1 + m)*(c + d*x"n))/(a*b*exn*(a + b*x"n)) + ((b*c*(a*B*

(1 +m) - Axb*(1 + m - n)) + axd*x(A*xb*(1 + m) - a*B*x(1 + m + n)))*x(exx)" (1

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

xex (1 + m)*n)

Rule 594

Int[((g_)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_)*((c_) + (d_.)*(x_)"(n_
M7 (q_)*((e ) + (£_)*(x_ )" (n_)), x_Symbol] :> -Simp[((b*e - axf)*(g*x)” (m
+ Dx(a + bxx™n) " (p + 1)*(c + d*x"n)~q)/(a*xbxg*nx(p + 1)), x] + Dist[1/(ax

b*n*x(p + 1)), Int[(g*x) m*x(a + b*x"n) (p + 1)*(c + d*x"n)~(q - 1)*Simp[c*(b
xexnx(p + 1) + (bxe - axf)*x(m + 1)) + d*(b*exnx(p + 1) + (bxe - a*xf)*(m + n
*q + 1))*x"n, x], x], x] /; FreeQ[{a, b, ¢, d, e, f, g, m, n}, x] && LtQ[p,
-1] && GtQlq, 0] && !'(EqQlq, 1] && SimplerQ[bxc - axd, bxe - axf])

Rule 459

Int[(Ce_.)*(x_))"(m_.)*x((a_) + (b_D)*(x_)"(m )) " (p_)*((c_) + (d_.)*(x_)"(n
_)), x_Symbol] :> Simp[(d*(e*x) " (m + 1)x(a + b*x™n) " (p + 1))/ (bxex(m + n*(p
+ 1) + 1)), x] - Dist[(axd*(m + 1) - b*cx(m + nx(p + 1) + 1))/(b*(m + n*x(p
+ 1) + 1)), Int[(exx)"m*(a + b*x"n)"p, x], x] /; FreeQ[{a, b, c, d, e, m,

n, p}, x] && NeQ[b*c - axd, 0] && NeQ[m + n*x(p + 1) + 1, 0]

Rule 364

Int[((c_.)*(x_))"(m_.)*x((a_) + (b_.)*x(x_)"(n_))"(p_), x_Symbol] :> Simp[(a~
p*(c*x) ~(m + 1)*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1, -((b*x"n)/a
)1)/(cx(m + 1)), x] /; FreeQ[{a, b, c, m, n, p}, x] && !'IGtQ[p, 0] && (ILt
Qlp, 01 Il GtQla, 0])
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Rubi steps
x)™(—c(aB(1+m)—Ab(1+m—n))+d(Ab(1+m)—aB(1+m+n))x™)
f ()" (A+ B (e +dx") | (Ab-aB)en™" c+d) [ Y
(a + bx")? aben (a + bx") abn
d(Ab(1 + m) — aB(1 + m + n))(ex)' ™ .\ (Ab - aB)(ex)"*" (¢ + dx™)  (be(aB(1 -
B ab?e(1 + m)n aben (a + bx™)
(be(aB(1 -

A(Ab(1 + m) — aB(1 + m + n))(ex)™*™  (Ab — aB)(ex)*™ (c + dx")
- ab2e(1 + m)n " aben (a + bx")

Mathematica [A] time = 0.153247, size = 110, normalized size = 0.62

m+l mn+l m+l mn+l bx”))

x(ex)"™ |a?Bd + a(-2aBd + Abd + bBc) ,F; |1, —; ——; L (Ab — aB)(bc - ad) ,F; (2, —; ——;
n n a n n a

a2b?(m +1)

Antiderivative was successfully verified.

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

[Out] (x*x(exx) m*(a"2*B*d + a*(b*Bxc + Axb*d - 2%axB*d)*Hypergeometric2F1[1, (1 +
m)/n, (1 +m + n)/n, -((b*x"n)/a)] + (A*b - axB)*(b*c - axd)*Hypergeometri
c2F1[2, (1 + m)/n, (1 + m + n)/n, -((b*x"n)/a)]))/(a"2+%b~2+(1 + m))

Maple [F] time = 0.379, size = 0, normalized size = 0.

(ex)" (A + Bx™) (c + dx™)
5 dx
(a + bx™)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*x(A+B*x"n)*(c+d*x"n)/(a+tb*x"n)"2,x)

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

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

XM Babde™nxe!

—((bzcem(m —n+1) - abde™(m + 1))A + (azdem(m +n+1)—abce™(m + 1))B) f o T 2

dx +

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -((b"2*c*xe"m*(m - n + 1) - axb*xd*e"m*(m + 1))*A + (a"2xd*e"m*x(m + n + 1) -
axbxcxe"m*x(m + 1))*B)*integrate(x"m/(a*b~3*n*x"n + a~2*%b~2*n), x) + (Bkaxbx
d*xe " mxnxx*e” (m*xlog(x) + n*log(x)) + ((b"™2*cxe"m*x(m + 1) - axbkdxemx(m + 1)
)¥A + (a"2*%d*e"m*(m + n + 1) - akxbkxckxe mk(m + 1))*B)*x*x™m)/((m*n + n)*a*xb”

3*x"n + (m*n + n)*a~2*xb~2)
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Fricas [F] time = 0., size = 0, normalized size = 0.

(deZ” + Ac + (Bc + Ad)x”) (ex)"
b2x2" + 2 abx™ + a?

integral ,X

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

[Out] integral ((Bxd*x~(2*n) + Axc + (Bkc + Axd)*x"n)*(e*xx) m/(b~2*x~(2*n) + 2*axb
*x"n + a”2), x)

Sympy [C] time = 52.6897, size = 4129, normalized size = 23.33

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate ((e*x)**m* (A+Bxx**n)* (c+d*x**n)/ (a+tb*x**n)**2,x)

[Out] Axc*(-ex* mkmk*2*xx*x*x*mklerchphi (b*x**n*exp_polar(I*pi)/a, 1, m/n + 1/n)*gam
ma(m/n + 1/n)/(a*(a*n**3*xgamma(m/n + 1 + 1/n) + bknx*3*x**nkgamma(m/n + 1 +
1/n))) + ex*mkmxn*x*xx*x*m*lerchphi (b*x**n*exp_polar(I*pi)/a, 1, m/n + 1/n)*
gamma(m/n + 1/n)/(a*x(a*n**3*gamma(m/n + 1 + 1/n) + b*nx*3*x*k*n*kgamma(m/n +
1 + 1/n))) + exxmsmkn*x*kxx*mxgamma(m/n + 1/n)/(ax(a*xn**3*gamma(m/n + 1 + 1/
n) + b*nx*k3xx*k*nkgamma(m/n + 1 + 1/n))) - 2*ex*smrm*x*xx**m*lerchphi (bxx**n*e
xp_polar(I*pi)/a, 1, m/n + 1/n)*gamma(m/n + 1/n)/(a*(a*n**3*gamma(m/n + 1 +
1/n) + b*n**3xx*k*n*xgamma(m/n + 1 + 1/n))) + exkmrnxx*x*k*xm¥lerchphi (bkxx**nx
exp_polar(I*pi)/a, 1, m/n + 1/n)*gamma(m/n + 1/n)/(a*(a*n**3*gamma(m/n + 1
+ 1/n) + b*n*k*3*xx*n*xgamma(m/n + 1 + 1/n))) + exkmrn*x*kx**m*gamma(m/n + 1/n
)/ (a*x(a*n*x*3*xgamma(m/n + 1 + 1/n) + b*nx*3xx**n*gamma(m/n + 1 + 1/n))) - ex
xm¥xx*xxkkm*lerchphi (bxx**n*exp_polar(I*pi)/a, 1, m/n + 1/n)*gamma(m/n + 1/n)
/(ax(a*n**3*gamma(m/n + 1 + 1/n) + bxn**3*x*x*n*xgamma(m/n + 1 + 1/n))) - bx*e
*okmAmMk Kk 2k Xk xkxmkxkknklerchphi (bxx**xn*exp_polar (I*pi)/a, 1, m/n + 1/n)*gamma
(m/n + 1/n)/(a*x*2*(a*n**3*gamma(m/n + 1 + 1/n) + b*n*x*3*x*k*nkgamma(m/n + 1
+ 1/n))) + brexkmxmnxx*x*k*mkx*x*n*lerchphi (b*x**n*exp_polar(I*pi)/a, 1, m/n
+ 1/n)*gamma(m/n + 1/n)/(a*x*2* (a*n**3*gamma(m/n + 1 + 1/n) + b*n**3xx**nxg
amma(m/n + 1 + 1/n))) - 2xbkex*mxm*x*x**m*xx**n*xlerchphi (bxx**n*exp polar (Ix*
pi)/a, 1, m/n + 1/n)*gamma(m/n + 1/n)/(a**2*(a*n**3*gamma(m/n + 1 + 1/n) +
b*n*k*3*xxx*kn*xgamma(m/n + 1 + 1/n))) + bresxminxx*xk*mkx**n*lerchphi (b*x**n*e
xp_polar(I*pi)/a, 1, m/n + 1/n)*gamma(m/n + 1/n)/(a*x*2x(a*n**3*gamma(m/n +
1 + 1/n) + b*nx*3*x*x*nkgamma(m/n + 1 + 1/n))) - bkexsmkx*kxk*kmkx**nklerchphi
(b*x**n*exp_polar(I*pi)/a, 1, m/n + 1/n)*gamma(m/n + 1/n)/(a**2*(a*xn**3*gam
ma(m/n + 1 + 1/n) + bxn¥*3xxk*nxgamma(m/n + 1 + 1/n)))) + Axd*(—ex*km*m**2%xx
xxk*xmkxk*knxlerchphi (bxx*x*n*xexp_polar(I*pi)/a, 1, m/n + 1 + 1/n)*gamma(m/n +
1 + 1/n)/(ax(a*n**3*gamma(m/n + 2 + 1/n) + b*n**3*xx*n*xgamma(m/n + 2 + 1/n
))) - ex mrmin*xxx*xmixk*knklerchphi (b*xx*nxexp polar(I*pi)/a, 1, m/n + 1 +
1/n)*gamma(m/n + 1 + 1/n)/(ax(a*n*x*3*xgamma(m/n + 2 + 1/n) + bknx*3*kx*k*nkgam
ma(m/n + 2 + 1/n))) + exsmrm*n*x*x**mrxx*n*gamma(m/n + 1 + 1/n)/(ax(a*n**3x
gamma(m/n + 2 + 1/n) + b*nx*3*xk*knkgamma(m/n + 2 + 1/n))) - 2kexkmkmkx*x**km
xx*x*n*lerchphi (b*x**n*exp_polar(Ixpi)/a, 1, m/n + 1 + 1/n)*gamma(m/n + 1 +
1/n)/(a* (a*n**3xgamma (m/n + 2 + 1/n) + b*nx*3xx*xn*gamma(m/n + 2 + 1/n))) +
exFMkNk* 2k ok kmkxkknkgamma (m/n + 1 + 1/n)/(ax(a*n**3*gamma(m/n + 2 + 1/n)
+ b¥nx*3*xx*knxgamma(m/n + 2 + 1/n))) - eksmrnkx*x*kmix**nklerchphi (bkxkxnxk
exp_polar(I*pi)/a, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(a*x(a*n**3*gamma (
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m/n + 2 + 1/n) + bkn*kx3kxkxnkxgamma(m/n + 2 + 1/n))) + exkmrnxx*xkxm¥x*k*nkga
mma(m/n + 1 + 1/n)/(ax(a*n*x*3*gamma(m/n + 2 + 1/n) + b*n*k*3*x**n*gamma (m/n
+ 2 + 1/n))) - exxmkxxx*xm¥x*x* nklerchphi (b*x**nxexp_polar(I*pi)/a, 1, m/n +
1 + 1/n)*gamma(m/n + 1 + 1/n)/(a*x(a*n**3*gamma(m/n + 2 + 1/n) + bkn*x*3*xx**
n*xgamma (m/n + 2 + 1/n))) - bxexxmrmr*k2xx*xk*kmrx** (2xn)*lerchphi (bxx**n*exp _
polar(I*pi)/a, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(a*x*2*(a*n**3*gamma (m
/n + 2 + 1/n) + brn¥x*x3*xk*knkgamma(m/n + 2 + 1/n))) - brerrmrm¥nrxkxkxmkxk*
2*n)*lerchphi (b*x**n*exp_polar(I*pi)/a, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1
/n)/ (a*x*2* (a*n**3*xgamma (m/n + 2 + 1/n) + b*n*k*3*xx*n*xgamma(m/n + 2 + 1/n)))
- 2xbkexkmxmixkxkxm¥xkk (2*%n) *lerchphi (b*x**n*exp_polar(Ixpi)/a, 1, m/n + 1
+ 1/n)*gamma(m/n + 1 + 1/n)/(a**2*(a*n**3*gamma(m/n + 2 + 1/n) + b¥n*x3*x*
xnxgamma (m/n + 2 + 1/n))) - b¥xexkmknxxxx*x*m*x** (2+n)*lerchphi (bxx**n*exp_po
lar(I*pi)/a, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(a*x*2*(a*n**3*gamma (m/n
+ 2 + 1/n) + bxn*k*3*xx*knxgamma(m/n + 2 + 1/n))) - bresxmkxxxkxm*xkk (2*n)*1
erchphi (b*x**n*exp_polar(I*pi)/a, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(a
*x*2% (axn**3*gamma (m/n + 2 + 1/n) + b*nk*3*x*x*nkgamma(m/n + 2 + 1/n)))) + Bx
ck (—exxmkmk*k2xx*kxkkmkx*x*kn*lerchphi (bxx**n*exp_polar(I*pi)/a, 1, m/n + 1 + 1
/n)*gamma(m/n + 1 + 1/n)/(ax(a*n**3*gamma(m/n + 2 + 1/n) + b*xn*x*3*x*k*nkgamm
a(m/n + 2 + 1/n))) - exxmkmxn*x*xxx*xm*x*k*n*xlerchphi (b*x**nkexp polar(I*pi)/a
, 1, m/n + 1+ 1/n)*xgamma(m/n + 1 + 1/n)/(a*x(a*n**3*gamma(m/n + 2 + 1/n) +
bxn*x*k3xx*x*knkgamma(m/n + 2 + 1/n))) + exkmkmrnxx*xk*xm*x*kxn*xgamma(m/n + 1 + 1
/n)/ (ax(a*n**3*gamma(m/n + 2 + 1/n) + b¥n¥*3*x**nxgamma(m/n + 2 + 1/n))) -
2kexkmimkxkxxkmrx**knklerchphi (b*x**n*exp_polar(I*pi)/a, 1, m/n + 1 + 1/n)*g
amma(m/n + 1 + 1/n)/(a*x(a*n**3*xgamma(m/n + 2 + 1/n) + b*n*x*3*x**n*gamma(m/n
+ 2 + 1/n))) + exsmknxk2xx*kxrkmxxkxnkgamma(m/n + 1 + 1/n)/(a*(a*n*x*3*xgamma
(m/n + 2 + 1/n) + bxn¥x*3xx**nxgamma(m/n + 2 + 1/n))) - exkmknxx*x*kkm*x**nx*1
erchphi (b*x**n*exp_polar(I*pi)/a, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(a
*x (a*xn**3*gamma(m/n + 2 + 1/n) + bxn**3*x*x*nxgamma(m/n + 2 + 1/n))) + ex*m*n
xxkxkkmrxckxnkgamma(m/n + 1 + 1/n)/(ax(a*n**3*xgamma(m/n + 2 + 1/n) + b*n**3x
xxxnkgamma(m/n + 2 + 1/n))) - exkmxx*kxxkmxx**xn*lerchphi (b*xx**n*exp_polar (I*
pi)/a, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(a*x(a*n**3*gamma(m/n + 2 + 1/
n) + bxn¥xk3xxxknkgamma(m/n + 2 + 1/n))) - bxexkmkm¥*k2kx*xx**km*x** (2*n)*lerch
phi(b*x**n*exp_polar(I*pi)/a, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(a**2x*
(a*xn**3xgamma(m/n + 2 + 1/n) + b*n*k*3*xx*nxgamma(m/n + 2 + 1/n))) - bkxex*xmx
mFn*x*xkkmkxxk (2xn) xlerchphi (b*x**nxexp_polar(I*pi)/a, 1, m/n + 1 + 1/n)*ga
mma(m/n + 1 + 1/n)/(ax*2*x(a*n**3*gamma(m/n + 2 + 1/n) + b*n**3*x**n*xgamma (m
/n + 2 + 1/n))) - 2¥bxex mxmkx*xkkm*xkk (2xn)*lerchphi (b*x**n*exp_polar (I*pi
)/a, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(a*x*2*x(a*n**3*gamma(m/n + 2 + 1
/n) + bxn¥x3*xx*knkgamma(m/n + 2 + 1/n))) - bkexkm¥nkxxx**xm*x** (2*n)*lerchph
i(b*x**n*exp_polar(I*pi)/a, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(a*x*2*(a
xn*x*x3*xgamma (m/n + 2 + 1/n) + bxn*x3*x*x*snxgamma(m/n + 2 + 1/n))) - bkexkm*x*
xkkm*xok* (2#n) *lerchphi (b*x**n*exp_polar(Ixpi)/a, 1, m/n + 1 + 1/n)*gamma(m/
n + 1 + 1/n)/(a*x*2x(a*n*x*3*gamma(m/n + 2 + 1/n) + b*n*k*3*x*k*n*gamma(m/n + 2
+ 1/n)))) + Bkxd*x (—exxm¥m¥*2xx*x*k*xm¥x** (2*n) *lerchphi (b*x**n*xexp_polar (I*pi
)/a, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(ax(a*n**3*gamma(m/n + 3 + 1/n)
+ b*nx*k3xx*kxnxgamma(m/n + 3 + 1/n))) - 3kek mrm¥nkxxx*xm*x** (2*n)*lerchphi
(b*x**n*exp_polar(Ixpi)/a, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(ax(a*n**
3kgamma(m/n + 3 + 1/n) + b*nk*3*xkknkgamma(m/n + 3 + 1/n))) + errmrmknkxkx*
*m¥xkx (2%n) *gamma (m/n + 2 + 1/n)/(a*x(a*n**3*gamma(m/n + 3 + 1/n) + b*n**3x*x
xknxgamma (m/n + 3 + 1/n))) - 2xexkmimkx*x*k*mkx** (2xn)*lerchphi (b*x**nxexp_p
olar(I*pi)/a, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(a*(a*n**3*gamma(m/n +
3 + 1/n) + b*n#x3xx*xxnxgamma(m/n + 3 + 1/n))) - 2kexkmrn**2xx*xk*xm*x** (2%n
)*lerchphi (b*x**n*exp_polar(I*pi)/a, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)
/(ax (a*n**3*gamma(m/n + 3 + 1/n) + bxn**3*x*x*nxgamma(m/n + 3 + 1/n))) + 2x*e
*KMATUR K 2K KRk xkok (2*n) kgamma (m/n + 2 + 1/n)/(a*(a*n**3*xgamma(m/n + 3 + 1/
n) + b*nxk3xx*k*nkgamma(m/n + 3 + 1/n))) - 3kexkmrn*xkxxkm*x** (2+n)*lerchphi
(b*x**n*exp_polar(Ixpi)/a, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(ax(a*n**
3kgamma(m/n + 3 + 1/n) + b*nk*3*xkknkgamma(m/n + 3 + 1/n))) + exxmknkxkxi*m
*xx%% (2*n) *gamma (m/n + 2 + 1/n)/(a*x(a*n**3*xgamma(m/n + 3 + 1/n) + bxn¥*k3*x*x*
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nxgamma(m/n + 3 + 1/n))) - ek mkx*kxk*m*x** (2*n)*lerchphi (bxxx*n*exp_polar (I
xpi)/a, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(a*(a*n**3*gamma(m/n + 3 + 1
/n) + bxn*x3*xk*snkgamma(m/n + 3 + 1/n))) - brexkmxm*k*2*kxkx*xm*x** (3*n)*lerc
hphi (b*x**n*xexp_polar(I*pi)/a, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(a**2
* (axn**3xgamma (m/n + 3 + 1/n) + bxnkx3xx*kxnxgamma(m/n + 3 + 1/n))) - 3*bxex
*mkmkn*xkxxkmxx*k* (3%n) *lerchphi (bxx**n*exp_polar(I*pi)/a, 1, m/n + 2 + 1/n)
xgamma (m/n + 2 + 1/n)/(a*x*2x(a*n**3*gamma(m/n + 3 + 1/n) + b*n*k*3*x**n*gamm
a(m/n + 3 + 1/n))) - 2¥bkexxm¥mkx*x**xm*x** (3*n)*lerchphi (b*x**n*exp_polar (I
xpi)/a, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(a**2* (a*n**3*xgamma (m/n + 3
+ 1/n) + b¥n*k*3*xx*knkxgamma(m/n + 3 + 1/n))) - 2kbkxexkmknk*2*xkx*x*km*x** (3%n)
xlerchphi (b*x**n*exp_polar(I*pi)/a, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/
(a**2* (a*n**3*gamma (m/n + 3 + 1/n) + b¥n**3xx*x*n*gamma(m/n + 3 + 1/n))) - 3
xb¥exkmin*xkxxkm*x*k* (3*n) *lerchphi (b*xx**n*exp_polar(I*pi)/a, 1, m/n + 2 + 1
/n)*gamma(m/n + 2 + 1/n)/(ax*2x(a*xn**3*gamma(m/n + 3 + 1/n) + bxn*x3*x*x*n*g
amma(m/n + 3 + 1/n))) - b¥exkmxx*x*k* mkx** (3xn)*lerchphi (b*x**n*xexp_polar (Ix*
pi)/a, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(a*x*2*(a*n**3*gamma(m/n + 3 +
1/n) + b¥n¥*3*xx*r*n*xgamma(m/n + 3 + 1/n))))

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

f (Bx™ + A)(dx™ + ¢) (ex)"
5 dx
(bx™ + a)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((B*x™n + A)*x(d*x"n + c)*(e*x)"m/(b*x™n + a)~2, x)
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37 f (ex)"™(A+Bx™)(c+dx™) dx
| (a+bx”)3
Optimal. Leaf size=228

m+1 m+n+l  bx"

(ex)"™1,F, (1, mel ——) (be(m — n +1)(aB(m +1) — Ab(m — 21 +1)) + ad(m + 1)(Ab(m — n +1) — aB(m -

n n a
2a3b%e(m + 1)n?

[Out] -((Axbx(b*c*x(1 + m - 2%n) - a*d*(1 + m - n)) — a*xBx(b*xc*x(1 + m) - axdx(1 +
m+ n)))*(exx)”" (1 + m))/(2%xa"2*xb"2*xe*n"2*(a + b*x"n)) + ((A*xb - a*B)*(exx)”

(1 + m)*(c + d*x"n))/(2*a*xbxe*n*x(a + b*x™n)~2) - ((bxc*(a*xBx(1 + m) - Axb*(

1 +m-2%n))*(1 +m - n) + axd*(1 + m)*(A*¥b*(1 + m - n) - a*xBx(1 + m + n))
)*(e*xx)”~ (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((b*x"n)/a)

1)/ (2*a”3*b"2*xex(1 + m)*n~2)

Rubi [A] time = 0.272938, antiderivative size = 228, normalized size of antiderivative =

0 - . ber of rul
1., number of steps used = 3, number of rules used = 3, integrand size = 29, e

0.103, Rules used = {594, 457, 364}

integrand size

m+1 m+n+l ~ bx"

()™ ,F, (1, e, ,——) (be(m — 1 +1)(aB(m + 1) — Ab(m — 21 + 1)) + ad(m + 1)(Ab(m — 1 + 1) — aB(m -

a
2a3b%e(m + 1)n?

Antiderivative was successfully verified.

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

[Out] -((Axbx(b*c*x(1 + m - 2%n) - a*d*(1 + m - n)) - a*xBx(b*c*x(1 + m) - a*xdx(1 +
m + n)))*(e*xx) (1 + m))/(2%xa~2*xb~2*e*xn"2%(a + b*x"n)) + ((Axb - axB)*(e*x)"

(1 + m)*(c + d*x"n))/(2xaxbxexn*x(a + b*x™n) 2) - ((bxcx(a*xBx(1 + m) - Axbx*(

1 +m-2%n))*(1 +m - n) + axd*(1 + m)*(A*b*(1 + m - n) - a*B*x(1 + m + n))
)*(e*xx)~ (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((b*x"n)/a)

1)/ (2%xa~3*%b~2%ex(1 + m)*n~2)

Rule 594

Int [((g_)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_)) " (p_)*((c_) + (d_.)*(x_)"(n_
M7 (q_)*((e ) + (£_)*(x_)"(n_)), x_Symbol] :> -Simp[((b*e - axf)*(g*x)  (m
+ Dx(a + bxx™n) " (p + 1)*x(c + d*x"n)~q)/(a*xb*xg*n*x(p + 1)), x] + Dist[1/(ax

b*n*x(p + 1)), Int[(g*x) m*x(a + b*x™n) (p + 1)*(c + d*x"n)~(q - 1)*Simp[c*(b
xexnx(p + 1) + (bxe - axf)*x(m + 1)) + dx(b*xexnx(p + 1) + (bxe - a*xf)*(m + n
xq + 1))*x"n, x], x], x] /; FreeQ[{a, b, c, d, e, £, g, m, n}, x] && LtQlp,
-1] && GtQ[g, 0] && !'(EqQlq, 1] && SimplerQ[b*c - axd, bxe - ax*f])

Rule 457

Int[((e_.)*(x_)) " (m_.)*((a_) + (b_.)*(x_)"(n_))"(p_.)*((c_) + (d_)*(x_)"(n
)), x_Symbol] :> -Simp[((b*c - a*d)*(e*x)”"(m + 1)*(a + b*x"n) (p + 1))/ (ax
bxexnx(p + 1)), x] - Dist[(axd*(m + 1) - bxcx(m + n*x(p + 1) + 1))/ (ax*b*n*(p
+ 1)), Int[(e*x)"mx(a + b*x"n)~(p + 1), x], x] /; FreeQ[{a, b, ¢, d, e, m,
n}, x] && NeQ[b*c - axd, 0] && LtQ[p, -1] && (( !'IntegerQlp + 1/2] && NeQ[
p, -5/41) || 'RationalQ[m] || (IGtQ[n, 0] && ILtQ[p + 1/2, 0] && LeQ[-1, m
, —(nx(p + 1))1))

Rule 364
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Int[((c_.)*(x_)) " (m_.)*x((a_) + (b_.)*x(x_)"(n_))~(p_), x_Symbol] :> Simp[(a”
p*(c*x) " (m + 1)*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1, -((b*x"n)/a
)1)/(cx(m + 1)), x] /; FreeQ[{a, b, ¢, m, n, p}, x] && !'IGtQ[p, 0] && (ILt
Qlp, 01 Il GtQla, 01)

Rubi steps
f (ex)™(—c(aB(1+m)—Ab(1+m-2n))+d(Ab(1+m—n)—aB(1+m+n))x™) d
f (ex)" (A + Bx") (c + dx") = (Ab - aB)(ex)!*" (c + dx") (@b ’
(a + bx"y’ 2aben (a + bx)? 2abn

_ (Ab(be(1 + m —2n) — ad(1 + m —n)) — aB(be(l + m) —ad(1 + m + n)))(ex)1*" (A
T 2a2b?en? (a + bx™) T

_ (Ab(be(1 + m —2n) — ad(l + m —n)) — aB(bc(l + m) —ad(1 + m + n))(ex)Hm (A
T 2a2b?en? (a + bx™) T

Mathematica [A] time = 0.161867, size = 136, normalized size = 0.6

x(ex)" (aZBd o (1, meL b"") + a(~2aBd + Abd + bBc) ,F, (2, ml, el —%) + (Ab — aB)(bc — ad) ,F, (3, i

T ' a4
a3b2(m +1)

Antiderivative was successfully verified.

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

[Out] (x*(e*xx) m*(a~2*B*d*Hypergeometric2F1i[1, (1 + m)/n, (1 + m + n)/n, -((b*x"n
)/a)] + ax(b*Bkxc + Axbxd - 2%a*Bxd)*Hypergeometric2F1[2, (1 + m)/n, (1 + m

+ n)/n, -((b*x"n)/a)] + (A*b - a*B)*(b*c - axd)*Hypergeometric2F1[3, (1 + m

)/n, (1 +m + n)/n, -((b*xx™n)/a)]))/(a”3*b™2x(1 + m))

Maple [F] time = 0.354, size = 0, normalized size = 0.

(ex)" (A + Bx™) (c + dx™)
3 dx
(a + bx™)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(A+B*x"n)*(c+d*x"n)/(a+b*x"n) 3,x)

[Out] int((e*x) "m*(A+B*x"n)*(c+d*x"n)/(a+b*x"n) 3,x)

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

(((m2 —-m(Bn-2)+2n*-3n+ 1)b2cem - (m2 —mn-2)-—n+ 1)abdem)A - ((m2 —mn-2)-—n+ 1)abcem - (m2 +

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(A+B*x"n)*(c+d*x"n)/(atb*x"n)~3,x, algorithm="maxima")
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[Out] (((m™2 - m*x(3%n — 2) + 2%n"2 - 3*n + 1)*b"2%c*xe™m - (M2 - m*(n - 2) - n +
1)*a*bxd*e™m)*A - ((m™2 - mx(n - 2) - n + 1)*axbxcxe™m - (m™2 + mx(n + 2) +

n + 1)*a"2*d*e"m)*B)*integrate(1/2*x"m/(a~2*b"3*n"2*x"n + a~3*b~2*n"2), x)

+ 1/2%x(((a"2*bxd*e"m*(m - n + 1) - a*b™2*cxe"m*(m - 3*n + 1))*A - (a”"3*xd*e
“mx(m + n + 1) - a”2%bxcxe"mkx(m - n + 1))*B)*x*x"m - ((b"3*c*e"m*x(m - 2%n +

1) - a*xb™2*d*e"m*x(m + 1))*A + (a"2*b*xd*e"m*(m + 2%n + 1) - a*xb~2*c*e"m*(m
+ 1)) *B)*x*e” (m*log(x) + nxlog(x)))/(a™2xb"4*n"2xx~ (2*n) + 2%a~3*%b~3*n~2%x"~
n + a~4*xb~2%n"2)

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

(dez” + Ac+ (Bc + Ad)x”) (ex)"
B3 + 3ab2a2n + 3023 + ad

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

[Out] integral ((Bxd*x~(2*n) + Axc + (Bkc + Axd)*x"n)*(e*xx) m/(b~3*x~(3*n) + 3*axb
“2%x”(2%n) + 3*%a"2x%b*x"n + a”3), x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**m* (A+B*x**n)* (c+d*x**n)/(a+bxx**n)**3,x)

[Out] Timed out

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

(Bx"™ + A)(dx" + ¢) (ex)™
3 dx
(bx™ + a)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((B*x"n + A)*(d*x"n + c)*(exx) m/(b*x"n + a)~3, x)
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3.8  [(ex)" (a+bx"y (A+Bx")(c+dx")" dx

Optimal. Leaf size=318

ax? 1 (ex)™ (A (a2d2 + 6abed + 3b2C2) + aBc(2ad + 3bc)) x>+ (ex)™ (Ab (3a2d2 + 6abed + b2c2) +aB (azd2 + 6abcd
m+2n+1 * m+3n+1

[Out] (a~2*c*x(3*xAxbxc + a*Bxc + 2*a*xA*d)*x" (1 + n)*(exx)"m)/(1 + m + n) + (ax(a*B
*c* (3*¥b*c + 2*axd) + Ax(3%b72%c”2 + 6G*axbkckd + a”2xd"2))*x~ (1 + 2#*n)*(e*xx)
“m)/(1 + m + 2*n) + ((a*xBx(3*b~2%c”2 + 6*a*xb*ckd + a~2*xd"2) + Axbx (b~ 2%c™2

+ 6*axbkckd + 3*%a"2xd"2))*x~ (1 + 3*n)*(exx)"m)/(1 + m + 3*n) + (b*(3*a"2%Bx*

d"2 + 3*xaxbxd*x(2*xBxc + A*d) + b 2*ck(Bkc + 2%A*d))*x~ (1 + 4*n)*(e*x)"m)/(1

+ m + 4*n) + (b™2xd*(2*b*B*c + A*xb*xd + 3*a*Bxd)*x~ (1 + 5*n)*(e*x)™m)/(1 + m

+ 5%n) + (b73*B*d"2*x~ (1 + 6*n)*(e*xx)™m)/(1 + m + 6%n) + (a~3*Axc ™ 2*(e*xx)”

(1 +m))/(ex(1 + m))

Rubi [A] time = 0.411183, antiderivative size = 318, normalized size of antiderivative =

1., number of steps used = 14, number of rules used = 3, integrand size = 31, number of rules

= 0.097, Rules used = {570, 20, 30}

integrand size

ax?*1(ex)™ (A (azdz + 6abed + 3b2c2) + aBc(2ad + 3bc)) X3+ (ex)™ (Ab (3a2d2 + 6abed + bzcz) +aB (azd2 + 6abcd
m+2n+1 - m+3n+1

Antiderivative was successfully verified.

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

[Out] (a"2*xc*(3*Axbxc + a*xBkxc + 2*axAxd)*x" (1 + n)*(e*x)"m)/(1 + m + n) + (ax(axB
*c* (3*¥bkc + 2*axd) + Ax(3*b72%c”2 + 6G*axbkckd + a”2xd"2) )*x~ (1 + 2#*n)*(e*xx)
“m)/(1 + m + 2*n) + ((a*xBx(3*b~2%c”2 + 6*a*bkckd + a~2*xd"2) + Axbx (b~ 2%c™2

+ 6xaxbkxcxd + 3*xa"2+%d"2))*x" (1 + 3*n)*(e*xx)"m)/(1 + m + 3%n) + (b*(3*xa~2*Bx*

d”2 + 3xaxbxdx(2*xBxc + A*d) + b 2*c*k(Bkc + 2%A*xd))*x~ (1 + 4#*n)*(e*x) " m)/(1

+ m + 4*xn) + (b72xd*x(2*¥b*B*c + A*xb*d + 3*a*Bxd)*x~ (1 + 5*n)*(e*x) ™ m)/(1 + m

+ 5*%n) + (b73*Bxd"2*x~ (1 + 6*n)*(exx)™m)/(1 + m + 6%n) + (a”3*A*xc™2*x(e*xx)”

(1 +m))/(ex(1 + m))

Rule 570

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

Rule 20

Int[(u_)*x((a_)*x(w_ ) (@ )*((b_.)*(v_))"(n_), x_Symbol] :> Dist[(b~IntPart
[n]*(b*v) “FracPart[n])/(a"IntPart [n]*(a*v) FracPart[n]), Int[ux(a*v) (m + n
), x], x]1 /; FreeQ[{a, b, m, n}, x] & !IntegerQ[m] &% !IntegerQ[n] && !
IntegerQ[m + n]

Rule 30
Int[(x_)"(m_.), x_Symbol] :> Simp[x~(m + 1)/(m + 1), x] /; FreeQ[m, x] && N

eQ[m, -1]

Rubi steps
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f (ex)™ (a + bx")® (A + Bx") (c + dx")? dx = f (a3Ac2(ex)m + a?c(3Abc + aBc + 2aAd)x" (ex)™ + a (ch(Bbc + 2ad)

_ 113ACZ(€X)1+m

el +m)
3A 2 1+m

= % + (b3Bd2x‘m(ex)m) f xHON dx + (azc(3Abc + aBc + 2a.

a2c(3Abc + aBc + 2a Ad)x+" (ex)™ L (ch(3bc +2ad) + A (317202 +6
l+m+n 1+m+2

+ (b3Bd2) f X0 (ex)™ dx + (azc(3Abc +aBc + ZaAd)) J

Mathematica [A] time = 1.10686, size = 273, normalized size = 0.86

ax?" (A (a2d2 + 6abed + 3b2C2) + aBc(2ad + 3bc)) x3" (Ab (3a2d2 + 6abed + b2c2) +aB (a2d2 + 6abcd + 3
x(ex)™ +
m+2n+1 m+3n+1

Antiderivative was successfully verified.

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

[Out] x*(exx) m*x((a~3*A*xc™2)/(1 + m) + (a"2xc*(3*Axb*c + a*Bkxc + 2*axAxd)*x"n)/(1
+ m + n) + (ax(a*Bxc*x(3*b*c + 2*axd) + A*x(3*b~2%c”2 + 6*axbkckd + a~2xd”~2)
Y*x~(2%n)) /(1 + m + 2*n) + ((a*xBx(3*%b~2%c™2 + 6*axbkxckxd + a~2*xd"2) + A*xb*(b
"2%c72 + 6*axbkckd + 3*%a”2%d"2))*x"(3*n))/(1 + m + 3*n) + (b*(3*a”"2*%Bxd"2 +
3xaxb*xd* (2*xBxc + A*d) + b~ 2*cx(B*c + 2%A*xd))*x”~(4*n))/(1 + m + 4%n) + (b"2

*d* (2%b*B*xc + Axbxd + 3*axBxd)*x~(5*n))/(1 + m + 5*%n) + (b~ 3*B*d~2*x~(6*n))

/(1 + m + 6%n))

Maple [C] time = 0.175, size = 11389, normalized size = 35.8

output too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] result too large to display

Maxima [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: ValueError

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Exception raised: ValueError

Fricas [B] time = 1.79572, size = 14151, normalized size = 44.5

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

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

[Out] ((B*b~3*d"2*m~6 + 6*xB*b~3*d"2*m~5 + 15*B*b~3*d"2*m~4 + 20%B*b~3*d"2*m~3 + 1
5%B*xb~3*d"2*m”2 + 6*Bxb~3x%d"2%m + B*b~3*d"2 + 120*%(B*b~3*d"2*m + B*b~3*d"2)
*n75 + 274*x(B¥b”3*d"2*m”~2 + 2*B*b~3*d"2¥m + B*b~3*d"2)*n"4 + 225x(B*b~3*%d"2
*m~3 + 3*Bxb~3*%d"2*m~2 + 3*Bxb~3%d"2*m + Bxb~3*d"2)*n"3 + 85%(Bxb~3*xd"2¥m~4
+ 4xB*b~3*%d"2*m”~3 + 6*B*xb"3xd"2*m”2 + 4*Bxb~3*%d"2%m + Bxb"3*d"2)*n"2 + 15%
(Bxb~3*%d"2*m"~5 + 5%B*xb"3xd"2*m”~4 + 10*Bxb~3*d"2*m~3 + 10*B*xb~3*d"2*m"2 + 5%
Bxb~3%d"2*m + B*b73%d"2)*n)*x*x” (6%n)*e” (m*¥log(e) + mxlog(x)) + ((2%B*b~3*c
*d + (3*B*xa*xb”™2 + A*b~3)*d"2)*m~6 + 2*B*b~3*xckd + 6% (2xBxb~3*c*d + (3*Bxaxb
"2 + A*%b73)*d"2)*m”5 + 144x(2%B*b"3*c*d + (3*Bxaxb”2 + A*b~3)*d"2 + (2%B*b”
3kckd + (3*Bxa*xb~2 + A*b~3)*d"2)*m)*n"5 + 15%x(2*xBxb~3%c*xd + (3*B*xaxb™2 + Ax
b~3)*d"2)*m~4 + 324*(2*%B*b~3*ckd + (3*Bxaxb~2 + A*¥b"3)*d"2 + (2*B*b"3xcxd +
(3%B*a*xb™2 + A*¥b~3)*d"2)*m~2 + 2% (2*%B*b~3%c*d + (3*B*a*xb”2 + A*b~3)*d"2)*m
)*n~4 + 20%(2*B*b~3*ckd + (3*Bxaxb”2 + Axb~3)*d"2)*m”3 + 260* (2*xBxb~3*c*d +
(2xBxb~3*c*d + (3*B*xa*b”™2 + A*b~3)*d"2)*m~3 + (3*B*a*b”™2 + A*b~3)*d"2 + 3%
(2%B*b~3*c*d + (3*B*a*b™2 + A*b~3)*d"2)*m~2 + 3*(2*Bxb~3*xcxd + (3*Bxa*xb™2 +
Axb~3)*d"2)*m)*n~3 + (3*B*a*b”2 + A*b"3)*d"2 + 15%(2*%B*b~3*c*d + (3*Bkxaxb”
2 + Axb~3)*d"2)*m™2 + 95%(2*%Bxb~3*ckd + (2*B*b~3*cxd + (3*Bxa*xb”2 + A*xb~3)*
d"2)*m™4 + 4x(2*xBxb~3xc*d + (3*B*a*b”2 + A*b~3)*d"2)*m~3 + (3*B*ax*b”2 + Axb
“3)*d"2 + 6% (2*Bxb"3*xckxd + (3*%B*a*xb”2 + A*b73)*d"2)*m”~2 + 4x(2xB*b"3*c*d +
(3*B*a*xb™2 + A*b~3)*d"2)*m)*n"2 + 6% (2*%B*¥b~3*c*d + (3*Bxaxb™2 + Axb~3)*d"2)
*m + 16%(2*%Bxb~3*cxd + (2*%Bxb~3*c*d + (3*B*xaxb™2 + A*b~3)*d"2)*m~5 + 5% (2*B
*b"3*c*kd + (3*B*a*xb”2 + A*b~3)*d"2)*m"4 + 10*(2*B*b~3kckd + (3*Bkxa*xb™2 + Ax
b~3)*d"2)*m~3 + (3*B*a*b”2 + A*xb~3)*d"2 + 10%(2*%B*b~3*c*d + (3*Bxaxb~2 + Ax
b~3)*d"2)*m~2 + 5% (2%Bxb~3*c*kd + (3*Bxaxb~2 + Axb~3)*d”2)*m)*n) *x*x” (5%n) *e
“(m*xlog(e) + mxlog(x)) + ((B*b"3*c”2 + 2% (3*B*a*xb~2 + Axb~3)*cxd + 3*(B*a~2
*b + A*a*xb”2)*d"2)*m"6 + Bxb"3*%c”2 + 6% (B*b”"3*c”2 + 2% (3*Bxaxb”2 + Axb~3)*c
*d + 3*%(B*a”"2*b + A*axb~2)*d"2)*m~5 + 180*%(B*b~3*c”2 + 2*x(3*%Bxaxb”2 + A*b"3
Y¥ckd + 3% (Bxa"2%b + A*axb"2)*d"2 + (B*b~3*c”2 + 2*(3%B*axb~2 + A*xb~3)*c*d
+ 3% (B*a~2*%b + A*xaxb~2)*d"2)*m)*n"5 + 15x(Bxb~3*c”2 + 2x(3*%B*a*xb”2 + A*b~3)
xcxd + 3*%(B*a”"2*%b + A*xaxb~2)*d"2)*m”4 + 396*%(Bxb"3*c"2 + 2% (3*%Bxaxb”2 + Axb
~3)*c*d + 3*(B*a"2xb + A*xaxb"2)*d"2 + (B*b"3*c”2 + 2x(3*Bxaxb~2 + A*xb~3)*c*
d + 3x(B*a"2*b + Axa*b"2)*d"2)*m"2 + 2% (Bxb~3*c”2 + 2% (3*%B*a*b”2 + A*b”"3)*c
*d + 3% (B*a"2%b + A*xaxb~2)*d"2)*m)*n"4 + 20*(B*¥b"3*c”2 + 2% (3*Bxaxb”2 + Axb
“3)*cxd + 3*x(B*a"2xb + A*a*xb”2)*d"2)*m~3 + 307*(B*b~3*%c”2 + (B*b"3%c”2 + 2%
(3*B*a*b~2 + A*b~3)*ckxd + 3*x(Bxa~2%b + A*xaxb”2)*d"2)*m”~3 + 2*x(3*xBxa*xb”2 + A
*b~3)*c*kd + 3k (B*a"2xb + Axaxb”2)*d"2 + 3k (Bkb"3*c”2 + 2x(3*%Bxaxb”2 + A*b”3
Yxcxd + 3% (B*a"2%b + Axaxb"2)*d"2)*m~2 + 3% (B*¥b"3*c”2 + 2% (3*Bxaxb~2 + Axb~
3)xckxd + 3x(B*a"2%b + Axaxb”2)*d"2)*m)*n”3 + 2% (3*xB¥xaxb”2 + A*b~3)*ckxd + 3%
(B*a~2*%b + A*a*xb”~2)*d"2 + 15%(B*b~3*c”2 + 2% (3*B*xa*b”™2 + A*b~3)*cxd + 3*x(B*
a~2%b + A*xaxb”2)*d"2)*m~2 + 107*(B*¥b~3*c”2 + (B*b"3*c"2 + 2x(3%Bxaxb”2 + Ax
b~3)*xcxd + 3*x(B*a"2%b + A*xaxb”2)*d"2)*m~4 + 4*x(B*¥b"3*%c”2 + 2% (3*Bxaxb"2 + A
*b73)*ckd + 3k (B*a"2xb + A*xaxb~2)*d"2)*m"3 + 2% (3*Bxaxb~2 + A*b~3)*ckd + 3%
(B*xa~2*b + A*a*xb”2)*d"2 + 6x(Bxb~3%c”2 + 2% (3*Bxaxb”2 + A*b~3)*c*d + 3*(B*a
“2%b + A*axb”2)*d"2)*m”~2 + 4*x(Bxb"3*c”2 + 2% (3*Bkaxb”2 + A*b~3)*c*xd + 3*(Bx
a~2xb + A*xaxb”2)*d"2)*m)*n"2 + 6% (B¥b~3*%c”2 + 2% (3*Bxaxb~2 + A*b~3)*c*d + 3
*(B*xa~2*b + A*axb"2)*d"2)*m + 17*(B*b~3*c”2 + (B*b~3*c”2 + 2% (3*%B*xa*b”2 + A
*b73)*c*kd + 3k (B*a"2%b + A*xaxb"2)*d"2)*m”5 + 5x(B*b"3*c”2 + 2% (3*%Bxaxb”2 +
A*¥b~3)*cxd + 3% (B*a~2%b + A*xaxb"2)*d"2)*m~4 + 10%(B*¥b"3*c”2 + 2*(3*Bxaxb~2
+ A*b~3)*cxd + 3*x(B*a~2xb + A*xaxb”2)*d"2)*m~3 + 2*x(3*B*axb”2 + A*¥b~3)*cx*d +
3% (B*a~2*b + A*axb"2)*d"2 + 10*%(B*¥b~3*c”2 + 2% (3*Bxaxb~2 + Axb~3)*c*xd + 3%
(B*xa~2%b + A*a*xb”2)*d"2)*m”~2 + 5x(Bxb~3*c”2 + 2% (3*Bxaxb”2 + A*b~3)*cxd + 3
x(Bxa"2%b + Axa*b~2)*d"2)*m)*n)*x*x~ (4*n)*e” (m*xlog(e) + m*xlog(x)) + (((3*Bx
axb™2 + A*b73)*c”2 + 6x(B*xa"2xb + A*xaxb”2)*ckd + (B*a"3 + 3xA*xa~2%b)*d"2)*m
"6 + 6%((3*Bxa*xb”2 + A*b"3)*c”2 + 6% (Bxa"2*b + A*xaxb~2)*cxd + (B*xa~3 + 3%Ax
a~2xb)*d"2)*m”5 + 240* ((3*Bxa*xb~2 + A*b~3)*c”2 + 6x(B*xa~2xb + A*xaxb~2)*cx*d
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+ (B*a™3 + 3*xA*a~2xb)*d"2 + ((3*B*a*b”™2 + A*b~3)*c”2 + 6% (B*a~2*b + A*xaxb~2
Yxcxd + (B*a~3 + 3*A*a”2*xb)*d"2)*m)*n"5 + 15%((3*Bxaxb™2 + A*b~3)*c”2 + 6x*(
B*a~2xb + Axaxb~2)*c*d + (B*a~3 + 3xA*xa"2xb)*d"2)*m~4 + 508*((3*Bxaxb”2 + A
*b73)*c”2 + 6% (B*a"2xb + Axaxb"2)*c*d + (B*a"3 + 3xA*xa~2xb)*d"2 + ((3*Bxaxb
"2 + A*%b73)*c”2 + 6x(Bxa"2xb + Axaxb"2)*c*d + (B*a"3 + 3xA*a"2xb)*d"2)*m”2
+ 2% ((3*B*a*xb™2 + A*b~3)*c”2 + 6%(B*xa~2*b + A*axb~2)*cxd + (B*xa~3 + 3xA*a”2
*b)*d"2)*m) *n"4 + 20% ((3*Bxa*xb~2 + A*b~3)*c”2 + 6x(B*xa~2xb + Axaxb”2)*ckxd +
(Bxa~3 + 3*A*a”2+b)*d"2)*m~3 + 372x(((3*B*a*xb”2 + A*b~3)*c”2 + 6x(B*xa~2xDb
+ Axaxb”"2)*cxd + (B*a~3 + 3*A*a”2*b)*d"2)*m~3 + (3*%B*axb”2 + A*b”"3)*c"2 + 6
*(B*xa~2%b + A*xaxb"2)*cxd + (B*a~3 + 3*kA*a”"2*b)*d"2 + 3x((3*%B*a*xb”2 + A*b~3)
*c"2 + 6*%(B*xa"2*b + A*xaxb~2)*cxd + (B*a~3 + 3xA*a”2*b)*d”"2)*m”2 + 3*((3*Bxa
*b72 + A*b73)*c”2 + 6x(Bxa~2%b + Axaxb”2)*ckd + (B*a~3 + 3*A*a~2x%b)*d”2)*m)
*n~3 + (3*B*a*b”™2 + A*b~3)*c”2 + 6% (B*a"2*b + Axaxb~2)*xcxd + (B*a~3 + 3*A*a
“2%b)*d"2 + 15x((3*Bxa*xb”2 + A*b~3)*c”2 + 6% (B*a"2%b + Axaxb~2)*c*xd + (B*a”
3 + 3kA*a”"2*xb)*d"2)*m~2 + 121%(((3*B*a*xb™2 + A*b~3)*c”2 + 6% (B*a”"2*b + A*xax
b"2)*cxd + (B*a~3 + 3*A*a”2*b)*d"2)*m"4 + 4x((3*%Bxaxb”2 + A*b"3)*c”2 + 6% (B
*a"2%b + Axaxb”2)*cxd + (Bxa~3 + 3*%A*a”2%b)*d"2)*m”3 + (3*xBxaxb”2 + A*xb~3)*
c”2 + 6%(B*a"2*b + Axaxb”~2)*cxd + (B*a~3 + 3*¥A*a”2*b)*d"2 + 6x((3xB*xaxb”2 +
Axb~3)*c"2 + 6x(B*a~2%b + A*axb”2)*ckd + (B*xa~3 + 3*%A*a”2%b)*d"2)*m”2 + 4x*
((3*B*a*xb™2 + A*xb73)*c”™2 + 6x(Bxa~2%b + A*xa*b”2)*ckd + (B*xa~3 + 3*A*xa~2xb)*
d"2)*m)*n"2 + 6x((3*Bxa*xb~2 + A*b"3)*c”2 + 6x(Bxa~2xb + Axaxb”2)*ckd + (B*a
3 + 3kA*a"2xb)*d”"2)*m + 18*(((3*B*axb”2 + A*b~3)*c”2 + 6% (Bxa"2*b + Axaxb”
2)*c*d + (B*a~™3 + 3*A*a~2xb)*d"2)*m~5 + 5*x((3*Bxa*b™2 + A*b~3)*c”2 + 6% (B*a
“2%b + A*xaxb”2)*cxd + (Bxa~3 + 3*%A*a”2+b)*d"2)*m”~4 + 10*x((3*%B*a*xb”2 + A*b”3
)*c”2 + 6% (B*a”2%b + Axaxb"2)*cxd + (B*a~3 + 3*kA*a”"2*b)*d"2)*m~3 + (3*B*axb
"2 + A*%b73)*c”2 + 6x(Bxa"2xb + A*xaxb"2)*ckd + (B*a"3 + 3*xA*xa"2%b)*d"2 + 10%
((3*B*a*b~2 + A*b~3)*c”2 + 6% (B*xa"2*b + A*xaxb~2)*cxd + (B*a~3 + 3xA*a”2x%b)*
d"2)*m™2 + 5x((3*Bxaxb”2 + A*xb~3)*c”2 + 6x(B*a~2xb + Axaxb~2)*c*d + (B*xa~3
+ 3%A*a~2%b) *d"2) *m) *n) *x*x”~ (3*n) *e” (m*log(e) + m*xlog(x)) + ((A*a~3*d"2 + 3
*(B*xa~2%b + A*xaxb”2)*c”2 + 2x(B*a~3 + 3*A*a”2*b)*c*d)*m~6 + A*a~3*%d"2 + 6x*(
A*a~3*xd"2 + 3*%(B*a~2%b + A*xaxb"2)*c”2 + 2*x(B*xa~3 + 3*A*a”2*b)*c*d)*m”5 + 36
Ox (A*a~3*d"2 + 3*x(B*a~2*b + A*a*xb~2)*c”2 + 2% (B*a~3 + 3*xA*xa”2x*b)*c*xd + (Ax*a
“3%d72 + 3% (B*a"2*%b + A*xaxb"2)*c”2 + 2% (B*a~3 + 3*A*a~2xb)*c*d)*m)*n”5 + 15
*(A*a~3*%d"2 + 3*(B*a"2*b + Axaxb~2)*c”2 + 2% (B*a”~3 + 3xA*a~2xb)*c*d)*m~4 +
702*% (A*a~3*d"2 + 3*x(Bxa~2%b + A*a*b”2)*c”2 + 2x(B*xa~3 + 3*A*a~2xb)*c*xd + (A
*a"3%d"2 + 3*(B*a"2*b + A*xaxb"2)*c”2 + 2% (B*a”~3 + 3kA*a"2xb)*xcxd)*m”2 + 2x%(
A*xa~3*%d"2 + 3*(B*a"2*b + A*xaxb"2)*c"2 + 2*x(B*a”~3 + 3*A*a~2x*b)*c*d)*m)*n"4 +
20* (A*a~3*d"2 + 3*(B*xa~2xb + A*xaxb~2)*c”2 + 2% (B*a~3 + 3xA*xa~2%b)*c*d)*m”3
+ 461*x(A*a~3*%d"2 + (A*a~3*%d"2 + 3*(B*xa"2*b + A*xaxb~2)*c™2 + 2*x(B¥a~3 + 3*A
*a"2%b) *ckd) *m~3 + 3*x(Bxa~2xb + A*xaxb”2)*c”2 + 2% (B*a~3 + 3xAxa~2%b)*c*xd +
3k (A*a~3*d"2 + 3*x(Bxa~2%b + A*xa*b”2)*c”2 + 2% (B*a~3 + 3*xA*xa~2xb)*c*d)*m”2 +
3% (A*a~3*d"2 + 3*x(B*xa~2%b + A*xaxb”2)*c”2 + 2*x(B*xa~3 + 3*A*xa~2x%b)*c*d)*m)*n
~3 + 3*%(B*a"2*b + A*axb"2)*xc”2 + 2% (B*a~3 + 3*kA*xa”"2*b)*cxd + 15x(A*a~3*d"2
+ 3% (B*a~2*%b + Axaxb~2)*c”2 + 2% (B*a~3 + 3xA*a"2xb)xc*xd)*m~2 + 137*(A*xa”3*d
"2 + (A*a”3*%d"2 + 3*(B*xa"2xb + A*xaxb”2)*c”2 + 2% (B*a~3 + 3xAxa~2x%b)*c*d)*m”
4 + 4x(A*xa~3*%d"2 + 3*%(B*a"2*b + A*axb"2)*xc”2 + 2% (B*a”3 + 3*kA*a”"2*b)*cxd)*m
3 + 3*%(B*a"2*b + A*axb"2)*c”2 + 2% (B*a”"3 + 3*kA*a"2xb)xcxd + 6+ (A*a”~3*d"2 +
3% (Bxa"2*b + A*xaxb~2)*c”2 + 2*x(B*a~3 + 3*%A*a~2%b)*c*d)*m~2 + 4*x(A*a~3*xd"2
+ 3% (B*a~2*%b + Axaxb"2)*c”2 + 2*%(B*a”~3 + 3xA*a~2xb)*c*d)*m)*n”2 + 6*x(A*xa”3x*
d"2 + 3*(Bxa"2*b + Axaxb”2)*c”2 + 2% (B*a~3 + 3xAxa~2xb)*c*d)*m + 19k (A*xa”3x*
d"2 + (A*a”3*d"2 + 3% (B*a"2%b + A*xaxb”™2)*c”2 + 2x(Bxa~3 + 3*A*a”2x*b)*c*d)*m
5 + B5x(A*a”3*d"2 + 3*x(B*xa"2*b + A*xaxb"2)*c”2 + 2% (B*a~3 + 3xA*xa~2xb)*c*d) *
m~4 + 10x(A*a~3*%d"2 + 3*x(Bxa~2*b + A*xaxb~2)*c”2 + 2*x(B*a~3 + 3*A*a~2*b)*cx*d
)*m~3 + 3% (B*a"2*b + Axaxb"2)*xc”2 + 2% (B*a"3 + 3*kA*a"2*b)*cxd + 10*(A*a~3x*d
"2 + 3*%(B*a"2*b + A*axb"2)*xc”2 + 2% (B*a~3 + 3*kA*a"2*xb)*ckxd)*m~2 + 5% (A*xa”3*
d"2 + 3*x(Bxa"2*b + Axa*xb"2)*c”2 + 2% (B*a”~3 + 3xA*xa~2xb)*c*d)*m) *n) *x*x” (2*n
)*xe” (m*xlog(e) + mxlog(x)) + ((2xA*xa”3*cxd + (Bxa~3 + 3*%A*a~2%b)*c”2)*m~6 +
2%A*a~3*ckd + 6*x(2xA*a”3xckxd + (B*a~3 + 3*¥A*a~2%b)*c”2)*m”5 + 720% (2*xA*xa~3*
cxd + (B*a"3 + 3*A*a”2*b)*c”2 + (2xAxa~3%c*d + (B*a~3 + 3*xA*xa”~2%b)*c”2)*m)*
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n~5 + 15%x(2*%A*a~3*cxd + (B*a~3 + 3*xA*xa~2*b)*c”2)*m~4 + 1044*(2xA*a”3xc*xd +

(Bxa~3 + 3*A*a”2*b)*c”2 + (2xAxa~3xc*xd + (B*a~3 + 3*kA*a~2xb)*c”2)*m”2 + 2% (
2%A*xa~3*ckd + (B*a~3 + 3xA*xa~2xb)*c”2)*m)*n"4 + 20%(2xA*xa~3xcxd + (B*a~3 +

3kA*a"2*xb)*c"2)*m~3 + 580* (2¥A*xa~3*ckd + (2xA*a~3xcxd + (B*a~3 + 3*A*a”2x*b)
*c72)*m"3 + (B*a"3 + 3*xA*xa"2xb)*c”2 + 3% (2kA*a"3*kckd + (Bxa~3 + 3*kA*xa"2xb)*
c”2)*m™2 + 3% (2*%A*a~3*ckd + (B*a~3 + 3*xA*xa”2*xb)*c”2)*m)*n”3 + (B*xa~3 + 3%Ax
a~2%b)*c”2 + 156x(2xA*a~3xcxd + (B*a~3 + 3*A*a”2*b)*c”2)*m~2 + 155%(2%A*xa”3*
cxd + (2%A*a~3*c*d + (B*a~™3 + 3*xA*xa~2%b)*c”2)*m”4 + 4*x(2xA*a”~3xcxd + (B*a~3
+ 3kA*a”"2xb)*c"2)*m~3 + (B*a~3 + 3*kA*a"2xb)*c”2 + 6% (2*¥A*a”3*c*d + (B*a~3

+ 3kA*a”"2%b)*c"2)*m~2 + 4% (2+xA*a”3*kckd + (B*xa~3 + 3xA*xa”2%b)*c”2)*m)*n"2 +

6% (2xA*xa~3xcxd + (B*a~3 + 3*A*a~2%b)*c”2)*m + 20*(2xA*a”3xcxd + (2*A*a”3*c*
d + (B*a™3 + 3*xA*xa~2%b)*c”2)*m”5 + 5x(2xA*a~3xcxd + (B*a~3 + 3*A*a”~2x*b)*c”2
Yxm~4 + 10%(2*A*a”3*xckd + (B*xa~3 + 3*xA*a”2%b)*c”2)*m”~3 + (B*a~3 + 3%A*xa~2xb
Y*cT2 + 10%(2*A*a”3*xckxd + (B*xa~3 + 3*%A*a”2%b)*c”2)*m”™2 + 5x(2xAxa~3*c*xd + (
Bxa~3 + 3%Axa”2%b)*c”2)*m)*n)*x*xx"n*xe” (m*xlog(e) + mxlog(x)) + (Axa~3*c~2*m~
6 + 7T20%A*a”3*%c™2*%n"6 + 6%xAxa”3xc”2*m”5 + 15%xA*xa”3xc”2*m™4 + 20%A*a”3*xc”2*m
"3 + 15%A*a”3%c”2*xm”2 + 6xA*a”3*c”2*m + A*a"3%c”2 + 1764*x(A*a"3*c"2*m + Axa
“3%cT2)*n"5 + 1624x (A*a~3%c”2*m”2 + 2%xA*a”3*xc”2*m + A*a~3*xc”2)*n"4 + 735%(A
*a"3%cT2%m”3 + 3kA*xa”3kcT2¥m”2 + 3kA*a~3*c”T2xm + A*xa~3*c”2)*n"3 + 175%x(A*xa”
3kc"2¥m"4 + 4xA*xa~3*cT2xm”3 + 6*A*a"3%c”2xm”2 + 4xA*a " 3%xc”2*m + A*a"3%c”2)*
n~2 + 21x(A*a”~3%c”2*xm~5 + 5xA*a”3xc”2*m”~4 + 10*A*a~3*xc”2*%m”3 + 10*A*xa~3*c”2
*m~2 + BkAxa”3%cT2*m + A*a~3*c”2)*n)*x*e” (mxlog(e) + m*log(x)))/(m~7 + 720%
(m + 1)¥n"6 + 7*m™6 + 1764*x(m~2 + 2*m + 1)*n”5 + 21*m”™5 + 1624*(m~3 + 3*m™2
+ 3%m + 1)*n"4 + 35*xm™4 + 735%x(m"4 + 4*m™3 + 6*m”2 + 4*xm + 1)*n~3 + 35*%m”3
+ 175%(m”5 + 5*xm~4 + 10*m~3 + 10*m™2 + 5*m + 1)*n"2 + 21*m™2 + 21*x(m"6 + 6
*m~5 + 15%m™4 + 20*m~3 + 15*xm~2 + 6%m + 1)*n + 7*m + 1)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Timed out

Giac [B] time = 1.43246, size = 20733, normalized size = 65.2

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] (B*b~3%d"2*xm”~6*x*x"m*x~ (6*n)*e”m + 15%B*b~3*xd~2*m™ b*n*x*xx"m*x” (6*n)*e”m + 8
54%Bxb~3*d"2*m ™~ 4*n" 2*x*x"m*x” (6*n) *e"m + 225*B*b”"3*d"2*m~3*n"3*x*x " m*x” (6*n)
*e™m + 274*Bxb”3*d"2*m”2*n"4*x*x " m*x” (6*n) *e"m + 120*%Bxb~3*d"2*m¥n"5*x*x m*
x~(6*n)*e"m + 2*B¥b”3kckxdkm”6*x*x"m*xx” (5*%n)*e"m + 3*Bxaxb”~2*xd"2¥m”6xx*x m*x
“(5*n)*e"m + Axb"3*xd"2*m”6*x*xx " m*kx” (5*n)*e"m + 32*Bxb"3xckxd*m”5xn*xx*kxx m*kx” (
5%n)*e"m + 48*Bxaxb~2xd"2xm~5*n*x*x"m*x” (5*n) *e"m + 16*A*xb"3xd"24m”5*n*x*kx”
m*xx”~ (5%n)*e”m + 190*B*xb~3*xckxd*m~4*n"2xx*x " m*x” (5%n) *e"m + 285*Bxaxb~2xd~2*m
“4xn " 2%xkxTmkx” (5*n)*e"m + 95%A*xb"3*%d72*m”4*n"2*xx*x"m*x” (5%n)*e"m + 520*Bx*b
“3*xckd*¥m”3*n"3*xkx"m*x” (5%n) *e"m + 780*B*axbT2%d”2*xm~3*n” 3xx*x m*x” (5%n) xe”
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m + 260%A*b~3*%d"2*m~3%n" 3*x*x"mkx” (5*%n)*e”"m + 648*Bxb~3*ckxd*m”2*n"4*xkx " m*x
“(5*n)*e"m + 972*Bxaxb”2xd”2*m”2*n"4d*xx*xx mkx” (5%n) *e"m + 324%Axb"3%d”2*m”2*
n"4xxkx"m*x” (5%n)*e"m + 288*Bxb " 3kckxd*mkn”5¥xkx"m*x” (5%n)*e"m + 432*xBxaxb”2
*d"2¢m*n " 5kxkxTmkx” (5*n) *e”m + 144%Axb~3*%d”2*mkn"5xx*x"m*x” (5%n)*e”m + B*b~
3kcT2xm”6kx*kx"m*x” (4%n)*e"m + 6*BkaxbT2kckd*m”6xx*x " m*x” (4*n)*e"m + 2%xA*b”3
*ckd*xm”6*x*xx"m*x” (4%n) *e"m + 3*Bxa”2xbxd”"2*m”6*x*kx"m*x” (4*n)*e"m + 33kAxaxb”
2*%d”2xm”6kx*xx "mkx” (4*n) *e"m + 17*B*b”3%c”2*xm”5¥nkx*xx " m*x” (4%n) *e"m + 102%B*
a*xb”2xcxdxm”5*nkx*kx Tmkx” (4%n) xe"m + 34xAxb”3kckxdkmT5¥nkxkx"m*x” (4%n) *xe"m +
51%B*a”2*b*xd”2*m” 5xnxx*x"m*x” (4*n) *e"m + 51*A*axb”2xd"2xm”5*n*x*x " m*x” (4*n)
*e™m + 107*Bxb"3xc”2*m”4*n"2*xxx " m*x” (4%n) xe"m + 642xBxaxb”2xckxdxm”4*n”2%x*
x"m*x” (4*n)*e"m + 214*xAxb~3kcxd*m”4*xn"2xx*xx " m*x” (4*n)*e"m + 321%B*xa~2xb*d"2
*m”4*n " 2kxxx"m*x” (4%n) *e"m + 321%xA*xaxb”2+xd”2*xm~4*n"2*x*x"m*x” (4*n)*e"m + 30
T*B*b~3*%c”2*m”~3*n"3xx*x"m*x” (4*n) *e"m + 1842*Bxaxb~2xcxd*m”3*n"3*x*x"m*kx” (4
*n)*e " m + 614*Axb”3kckd*m”3*n"3*kx*x"m*kx” (4*n) *e"m + 921*Bxa~2%b*d"2*m”3*n"3
*xkx"m*x” (4*n) *e"m + 921*Axaxb”2+%d"2+¢m”3*n " 3*kxkx"m*kx” (4*n)*e"m + 396*B*b”3%*
cT2xm”24n " 4*x*x "mkx” (4*n) *e"m + 2376*Bxaxb”2*xckdim”2*n " 4dxx*kx"mkx” (4*n)*e"m
+ 792%A*b~3%ckxd*m™2*n " 4xx*x"m*x” (4*n)*e"m + 1188*Bxa”2xbxd~2*m”~2*n " 4*xx*x m*
x~(4*n)*e"m + 1188*A*axb~2xd~2*m™2*n"4*xx*xx " m*x” (4*n) *e”m + 180%Bxb~3*c”2*m*
n”5xx*xx"m*x” (4*n)*e"m + 1080*Bxaxb”~2xckxd*m*n~5*x*x m*x” (4*n)*e"m + 360xAxb”
3kckdkmkn”~5xx*xx"m*x” (4*n) *e"m + 540*B*xa”2xbxd"2*xm*n"5*x*x"m*x” (4*n)*e"m + 5
40*A*xaxb~2xd " 2*m*n " 5*x*x "mkx” (4*n) *e"m + 3*¥Bxaxb T 2*c”2*km”6kxkx"mkx” (3*n) *e”
m + Axb~3*c”2xm”6xx*x " mkx” (3%n) *e"m + 6xBxa”2xbxckdrm”6*xkx"m*x” (3*%n)*e"m +
BxA*xaxb”2xckd*m”6*xkx " m*x” (3*%n) *e"m + B*a"3%d"2*m 6*xx*x"m*x” (3*n)*ke"m + 3%
Axa~2%bxd~2*m”6xx*x"m*x” (3*n)*e"m + 54*Bxaxb”2*xc”2¥m”5xn*xkx " m*x” (3%n) *e"m
+ 18%A*b~3*c”2xm " 5xn*x*x"m*x” (3*n) *e"m + 108*Bxa~2xbxckd*m”5*n*x*kx m*x” (3*n
Y*xe"m + 108*A*xa*xb”2*ckdrm”bknkx*x"m*x” (3*n)*e"m + 18*B*xa”3*d”2*m”5*nkx*x " m*
x~(3*n)*e"m + 54xA*a”2xb*d”2*m”5*n*x*x"m*x” (3*n)*e"m + 363*Bxaxb”2xc”2*m 4%
nT2%xkx"m*x” (3*n)*e"m + 121%Axb " 3*cT2+¥m”4*n " 2*kx*xx " m*x” (3%n) *e"m + 726%B*a”2
*b*ckd*m™4*kn " 2xxkx"m*x " (3%n) *e"m + 726*xA*xaxb”2xckd*m”4*n"2xx*xx "m*x” (3*n) *e”
m + 121%B*a”~3%d"2*m~4*n" 2xx*x mkx” (3*n)*e"m + 363*kAxa~2xbxd " 2*m”4*n"2*xx*x"m
*x7(3*n)*e™m + 1116*Bxaxb~2*c~2+m~3*n"3*x*x " m*x~ (3*n)*e"m + 372%A*b~3*c”2*m
“3*n T 3*xkxTm*x” (3*%n) *e"m + 2232*Bxa”2xb¥xckd*m”3*n”3xx*x m*x” (3*n)*e”"m + 223
2% Axaxb~2xckxd*m”3*n"3kxkx"m*x” (3%n) ke"m + 372%B*a”3*d"2*xm”3%n " 3kx*xx Tmkx” (3*
n)*e"m + 1116%A*a~2xb*d”2*m™3*n"3*x*x"m*x~ (3*n)*e”m + 1524*Bxaxb~2xc”2xm~ 2%
n"4xxkx"m*x” (3*%n) *e"m + 508%A*xb73kc”2*m”2xn " dkxxx "mkx” (3*n) *e"m + 3048*Bxa”
2¥b*xckd*km”2*xn " 4kxkx"m*x” (3*n) *e”m + 3048*kA*xaxb”2*kckdrm”2*xn"4*xx*x"m*x” (3*n) *
e"m + 508*B*a~3xd " 2xm”2*n"4d*xxkx " mkx” (3*n)*e"m + 1524*%A*xa”2xbxd”"2+m”2*n"4*xx*
x"m*x” (3*%n) *e"m + 720*B¥xaxb”2%c”2*xm*n " 5xx*xx " mkx” (3*n) *e"m + 240%A*xb"3%c”2*m
*n " 5xx*x mkx” (3*n) *e"m + 1440*Bxa”2*xbxckxdimkn~5*xxx " m*x” (3*n) *ke"m + 1440%A*
axb”2xckdkm*n " 5xkxkx "mkx” (3%n) *e"m + 240%B*xa”3%d”2*xm*n"5xxxx mxx” (3*n)*e"m +
720%A*a”2*xbxd~2*m*n"5xx*x"m*x” (3*n) *e"m + 3*B*xa”2xb*xc”2*m~6*x*x " m*x” (2*n) *
e"m + 3kAxaxbT2*xcT2xm”6xx*x"m¥x” (2%n) *e"m + 2*B*a”~3kckdrm”6xx*¥x"m*x” (2*n) *e
“m o+ 6¥xA*xa”2xbkckdxm”6kx*kxTmkx” (2%n) *e"m + A*a~3*d"2+m”6xx*x mxx” (2*n) *e"m
+ 57%B*a”2xb*c”2xm”5xnxx*x mkx” (2*n) *e"m + 57*Axaxb T 2xcT2¥m”5knkxkxTmkx " (2%
n)*e"m + 38*Bxa~3*cxdxm”5xnkx*x mkx” (2*n)*e"m + 114*xA*xa”2*bkckxd*m”5xn*xkx"m
*x7(2%n) *e™m + 19*%A*a”~3*d"2*xm~5*n*x*x"m*x” (2*n) *e"m + 411*Bxa~2xb*c”2+¥m”4*n
“2*x*kxTmkx” (2*%n) *e"m + 411xAxaxbT2%cT2xm 4kn " 2xxkx"mkx” (2*n) *e"m + 274%B*a”
3kckd*m~4*n " 2*kx*xx"m*x” (2%n) *e"m + 822%A*a”2xb¥ckd*m”4*n”2%x*x m*xx” (2*n) *e"m
+ 137*xA*a”~3*xd"2*xm~4*n" 2*xx*x " mkx” (2*%n) *e"m + 1383*B*a~2%b*xc”2*m”3*n"3*x*x"m
*x7 (2*n) *e"m + 1383*A*axb~2xc”24m”3*n"3*x*kx mkx” (2*n) *e"m + 922*B*a”3*c*d*m
“3#n " 3*xkxTmkx” (2*%n) *e"m + 2766%A*xa”2¥b*xckd*m”3*kn " 3kx*kx"m*x” (2*n)*e"m + 461
*A*a " 3*%d"2*4m " 3*n " 3kx*kx"m*x " (2%n) *e"m + 2106*B*xa”2*xbxc”2*xm”2*n " 4*x*kx "m*x " (2%
n)*e m + 2106*xAxa*xb”2*xc”2*xm”24n " 4xx*x " mxx” (2*n)*e"m + 1404*Bxa~3*xcxd*m”2*n”
dxx*x"mxx” (2*n)*e"m + 4212*%Axa”2*xbxckxdkm”2¥n " 4dxx*x mkx” (2*%n)*e"m + 702*xA*xa”
3xd"2+¢m”2*n " 4*kxkx"m*x” (2%n) *e"m + 1080%B*xa”2xb*xc”2xm*n” 5xx*x mxx” (2*n) *e"m
+ 1080*A*axb~2xc~2xm*n " 5*x*x"m*x” (2*n) *e"m + 720*B*a”3*c*kd*m*n”5xxkx"mxx” (2
*n)*e"m + 2160*%A*a”2xbkxckxd*xm*n~5*x*x"m*x” (2*n) *e"m + 360*A*a”3*d"2*m*n"5*x*
x"m*x” (2*n) *e"m + B*a"3%cT2xm”6*x*x " m*x " n*xe"m + 3¥xA*a”2%b*c”T2xm”6*x*x " mkx"n
e m + 2xA*a”3kxckdxmT6kx*x m*xx nke m + 20%Bxa”3xcT2*xm”b*knxx*x " m*xx " nxe’m + 6
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O*Axa”2%bxc™2*xm™5*nxx*x " m*xx " nxe™m + 40xA*xa”~3xc*kd*m”5knxx*x " m*¥x nxe"m + 155%
B*xa~3*%cT2*%m"4xn"2xx*x " m*xxXx " nke m + 465*%A*xa”2*%bxcT2*xm™4*n" 2*%x*X " m*x nxe"m + 3
10xA*a” 3*c*kd*m™4*n~ 2*xx*xX " m*x " n*e"m + 580*%Bxa”3xc”2*m”3*n"3*x*x m*xx nxe"m +
1740%xA*a”2%xb*c™2*m™ 3*n~ 3*x*x " m*x n*e m + 1160xA*a”3xc*d*m”~3*n" 3*x*xX " m*x n*e
“m + 1044%xBxa”3%cT2*xm”2*%n"4*x*kx " m*kx nkxe m + 3132*%Axa”2%xbxcT2xm”2*%n"4*x*kx T m*
x " n¥xe"m + 2088*%Axa”3kxckd*m”2*%n"4xx*x " m¥xx nxe"m + 720*%Bxa”3*xcT2*mkn”5kx*xx T mx*
x " n¥xe"m + 2160*%xAxa”2*xb*c”2*xm*n"5*xx*x " m*x nxe"m + 1440*%Axa”3kcxd* minT5*x*x"m
*x"nke"m + AxaT3%cT2*mT6*kxkx " mke m + 21kAxa"3xcT2*m”5*n*x*kx"mke m + 175%Axa
T3xcT2kmT4*n " 2%x*x " m*ke m + 735*%A*a"3%cT2%m”3*n"3kxkx " mke m + 1624*A*xa”3%c”2
*m”2%n"4xx*x " m¥e"m + 1764*%Axa”3kxcT2*kmknT5kx*xx mke m + 720%Axa”3kxcT2*n"6%x*xX
“m*e"m + 6*Bxb”3*d"2*m”5xx*x"mxx” (6*n)*e"m + 75%Bxb~3%d”2*xm~4*nxx*xx "mkx” (6%
n)*e m + 340*Bxb~3*xd"2*m~3*n"2*x*x"m*x” (6*n) *e"m + 675%B¥b”3*d”2*m”2%n " 3*kx*
x"m*x” (6*n)*e”m + 548%B*b~3*d”2*mkn"4xx*x"m*x” (6%n)*e”m + 120*Bxb”~3*d"2*n"5
*xxx"m*x” (6*n) *e"m + 12*Bxb"3%c*d*m”5*x*x"mkx” (5*n)*e"m + 18*Bxaxb”2+xd"2*m”
5*x*x"m*x” (5*%n) *e"m + 6xA*xb~3*%d"2+m”5*xkx"mkx” (5*%n)*e"m + 160*B*xb~3*c*kd*m”4
*n*xkx " mkx” (5*%n) *e"m + 240*Bxaxb~2+d"2*m 4*nkxkx mkx” (5*n)*e”m + 80*A*xb~3*d
“2kmTA¥nkxxkx "m*x” (5%n) *e"m + 760%B*xb”3xc*dkm”3*n” 2xx*x " mxx” (5*n)*e"m + 1140
*Bxaxb~2xd"2*m”3*n " 2*xkx"m*x” (5*%n) *e"m + 380*A*xb”3%d"2*m” 3*n " 2*kx*x "m*x” (5%n
Y*xe”m + 1560%B*b~3*xckd*m”2*n"3*x*x " m*x” (5%n) *e"m + 2340*Bxaxb~2xd"2*xm~2*n"3
*xxx"m*x” (5*%n) *e"m + 780*A*xb~3*%d"2+m”2*n " 3*kxkx"m*kx” (5%n)*e"m + 1296%B*b~3*c
*d*m*n~4*xkx"mkx” (5*n)*e”m + 1944*Bxaxb”2*xd”2*mkn"4*x*x"m*x” (5%n)*e"m + 648
*A*bT3%d " 2xm¥n " dxx*x "mkx” (5%n) *e"m + 288*Bxb~3*ckd*n"5*x*xx " m*x” (5%n)*e"m +
432%B*xaxb~2*xd”"2*n"5xx*xx " mkx” (5%n) *e"m + 144*A*xb~3%d”2*n"5*x*x " m*x” (5%n) *e"m
+ 6*Bxb”~3*cT2xm " 5*x*x"m*x” (4*n) *e"m + 36*Bxaxb~2xcxd*m”5*x*x " m*x” (4*n) *e"m
+ 12%A*b"3kckxd*m”5*x*x"m*x” (4*n) *e"m + 18*Bxa~2xb*xd " 2+m”5*x*x " m*kx” (4*n) *xe”
m + 18%A*a*xb™2+d"2*m 5*xx*x"m*x” (4*n)*e"m + 85*B*b " 3*kc”2*m~4*n*x*x"m¥x” (4*n)
*e"m + 510*Bxaxb”2xc*dkm”~4*nxx*xx " m*x” (4*n)*e"m + 170%A*xb~3xc*xd*km™4*nxx*xx m*
x~(4*n)*e"m + 255%B*xa”2¥b*xd”2¥m”4*n*x*x"m*x” (4*n)*e"m + 255%A*axb”2xd"2*m”4
*nkxkx Tmkx” (4%n) xe"m + 428*Bxb"3%c”2xm”3*n " 2xx*x m*x” (4*n)*e"m + 2568*Bxaxb
T2%ckdAmT3kn " 2xxkx"m*xX " (4*n) *e”m + 856*%Axb T 3kckdrm”T3*kn"2xx*x " m*x” (4*n) *e " m
+ 1284%Bxa”~2%b*xd~2*m~3*n"2*x*xx " m*x” (4*n) *e"m + 1284*Axaxb~2xd”"2*xm”3*n"2%x*x
“mxx” (4*n)*e"m + 921*Bxb~3%c”2*m”2*n" 3xx*x"m*x” (4*n)*e”"m + 5526*Bxaxb”2xc*d
*m”2*n "3k xkx"m*x” (4%n) *e"m + 1842%AxbT3kckd*m”2*n” 3xx*x m*x” (4*n)*e"m + 276
3*Bxa~2*xbxd " 2*m”2*n " 3kx*xx mkx” (4*n) *e"m + 2763kA*axb”2xd"2+m”2*n " 3kxkx mkx "
(4*n)*e”m + T792*Bxb~3*c”™2xm*n"4*x*x"m*x~ (4*n) *e"m + 4752*Bxaxb~2*c*xd*m*n~4*
x*x"m*x” (4*n)*e”m + 1584*A*xb~3kckdrmin"4xx*x " m*x” (4*n) ke m + 2376xBxa~2xbxd
“2kmanT4*kxxkx"m*x” (4%n) *e"m + 2376*A*axb”2*xd"2*¥m*n”4*xx*x"m*x” (4*n)*e”"m + 180
*Bxb~3%c”2*n"5*x*x " m*x” (4%n) *e"m + 1080*Bxaxb~2*cxd*n~5xx*x m*x” (4*n)*e"m +
360*A*¥b~3xckxd*n” bxx*x m*x” (4*n)*e"m + 540*Bxa”2*bxd~2*n"5xx*x m*x” (4*n) xe”
m + 540%A*a*xb”2+xd"2*n"5*xx*x"m*x” (4*n)*e”m + 18*Bkaxb”2*c”2*m”5xx*x"m*x” (3*n
Yxe"m + 6*xAxb73*kcT2xm”5kx*x"m*x” (3%n)*e"m + 36*B*xa”2xbxcxdxm”5xx*x " m*x” (3*n
Yxe"m + 36*A*axb”2kckdrmTbkx*kx"m*x” (3*%n) *e"m + 6*B*xa”3*xd"2*m”5xx*x " m*x” (3*n
Yxe"m + 18%A*a”2%b*xd”2*m”5xx*x"m*x” (3*n)*e"m + 270*Bkaxb”2*xc”2xm”4*nxx*xx "m*
x~(3*n)*e"m + 90%A*xb~3*c”2*xm~4*nxx*x"mkx” (3*n)*e"m + 540%B*xa”2¥b*xcxd*m”4*xn*
x*x"m*x” (3*n)*e”m + 540*A*axb”2xckd*m”4*n*xx*x"m*x” (3*n) *e"m + 90*Bxa~3xd " 2%
m~4xn*xx*x"m*x” (3*n) ke m + 270%A*a”2xbxd"2*m~4*n*x*x"mkx” (3*n) *e"m + 1452%B*
axb"2xc”2xm”3*n " 2k x*kx "mkx” (3*n) *e"m + 484%Axb~3kcT2xm”3kxn"2%xkx"m*x” (3%n) *e
“m + 2904*B*a”~2*bxcxd*m”~3*n"2*xx*x m*x” (3*n)*e"m + 2904*xAxaxb”2xckxd*xm”3*n" 2%
x*xx"m*x” (3%n) *e"m + 484%Bxa”3%d”2*m”3*n”2*x*x m*x” (3*n)*e"m + 1452*%A*xa”2*bx*
d"2*m~3*n"2%xkx"m*x " (3*%n) *e"m + 3348*BxaxbT2xc”2*xm”2*n” 3kx*x mkx” (3*n) *e"m
+ 1116%A*xb~3*c™2xm~2*n" 3*x*x"m*x "~ (3*n) *e"m + 6696*B*xa”2xbxc*xd*xm™2*n" 3*x*x"m
*x7 (3*n) *e™m + 6696xA*xaxb”2xckxd*m”2+n 3 x*kx mkx” (3*n)*e"m + 1116%B*xa”3*xd" 2%
m~2*n" 3*x*x"m*x” (3*n)*e"m + 3348*xA*xa”2*xbxd”2*m”2*n" 3*x*x m*x”~ (3*n)*e”m + 30
48xB*axb~2*c”2xm¥n " 4dxx*x mkx” (3*n)*e”m + 1016*A*b~3*kc”2xm*n " 4*x*x m*x” (3*n)
*e"m + 6096*B*xa”2xbxcxdxmkn~4*x*x"m*x” (3*n) *e"m + 6096xAxaxb”2xckd*m¥n"4*x*
x"m*x” (3*n)*e”m + 1016*B*a”3*d”~2*m*n"4*x*xx"m*x” (3*n)*e”m + 3048*xA*xa”2xbxd"2
*m*n~4*xkx"mkx” (3*n) *e"m + 720%B*axb”2*xc”2*n " 5kxkx"mkx” (3*n)*e"m + 240%A*b”
3*cT2*n " 5xx*x"mxx” (3*n) *e"m + 1440*%Bxa”2*xbxc*xd*n”5*x*x"m*x” (3*n)*e"m + 1440
*Axaxb~2kckd*n " 5xx*x mkx” (3*n) *e"m + 240%B*a”~3*d”2*n"5*x*x " m*x” (3%n) *e"m +
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720*A*a~2xb*xd~2*n " 5*x*x " m*x” (3%n) *e™m + 18*B*xa~2*xb*c”2*m~5*x*x " m*x” (2*n) *e”
m + 18%A*xaxb™2%c”2xm~5*xkx"m*x” (2*n) *e"m + 12*Bxa”3*kckxd*m”5xx*x"mxx” (2*n) *xe
“m + 36*%A*a”2*xbkckd*mT5xx*x " m*x” (2%n) *e"m + 6*xA*xa”3xd"2xm”5xx*x"m*x” (2*n) *e
“m + 285%B*xa”2¥bxc”2*m " 4dxn*xkx"m*x” (2*%n)*e"m + 285%Axaxb”T2xc”2xm ™ 4*nkxkx Tmxk
x7(2*n)*e"m + 190*B*a”3*ckdrm”~4rnkx*x"m*x” (2*n)*e"m + 570*A*xa”2*xbkckd*m~4*n
*30kx"m*x " (2*n) *e"m + 95%A*xa”3*d"2+¢m”4xn¥x*x"m*xx” (2*%n)*e"m + 1644*B¥xa”2*xbxc”
2*m”3*n " 2kx*xx "mkx” (2%n) *e"m + 1644*%A*axb”2*xc”2+¥m”3*n "2k xkx "m*x” (2%n) *e"m +
1096*B*a~3*c*xd*m~3*n " 2*x*x"m*kx” (2*n) *e"m + 3288*A*xa”2*b*ckd*km”3*kn”2*xx*kxX "m*X
“(2#n)*e"m + 548*%A*xa”3*d"2xm”3*n"2*x*x"mkx” (2*n) *e"m + 4149%B*xa”2¥b*c”2*m”2
A0 7 3*xkxTmkx " (2*%n) *e"m + 4149%A*xaxb”2%c”24¢m” 24" 3kxkx"m*x” (2*n) *e"m + 2766%
Bxa~3*cxd*m~2*n"3*xkx"m*x” (2*n) *e"m + 8298%A*a”2xb*cxd*xm”2*n"3*xkx"m*xx” (2*n
Y¥e"m + 1383%A*a”3xd"2+m”2*n " 3kx*x"mkx” (2%n) *e"m + 4212%B*xa”2¥bxc”2¥m*n”4*x
*x"mxx” (2*%n) *e"m + 4212*%Axaxb”2xc”2kmin"4*xkx"m*x” (2%n) *e"m + 2808*Bkxa”3%c*
dxm*n~4kxxx mkx” (2%n) xe"m + 8424xAxa”2¥bkckxdim*n”4xx*x mxx” (2*n)*e"m + 1404
*A*a " 3%d"2kmkn " 4kxkx"m*x” (2*%n) *e"m + 1080%B*xa”2*b*xc”2*n"5xx*x " m*x” (2*n) *e"m
+ 1080*A*a*xb~2xc™2*n"5*x*x " m*x” (2*n) *e"m + 720%B*a~3*c*d*n”5xx*kx"m*x” (2*n)
*¥e"m + 2160*A*a”2xb¥xckxd*n~5*xx*x " m*x” (2*n) *e"m + 360%A*a”3*%d”2*n"5*xkx"m*x " (
2*n)*e"m + 6%B*a”3%cT2xm 5kxkx"m*x nke"m + 18%A*xa”2xb¥xc”2xm”5*xkx " m*x n*xe"m
+ 12xA*xa” 3*c*kd*m”5*x*x " m*xx " n*e"m + 100*Bxa~3xcT2xm”4*n*x*x m*x nxe"m + 300
*Axa"2%bxcT2xm T 4knkxx*kx " m*xx nke m + 200%Axa” 3kckdrmT4A*knkxx*x m*x " nkxe m + 620%
B*xa"3*%cT2*%m”3*xn"2*xx*x " m*xx " nxe m + 1860%A*xa”2*bxcT2*m”3%n"2%x*x " m*x nxe"m +
1240*%xA*xa”3xc*kd*m™3*n"2*x*x " m*x n*xe"m + 1740*%Bxa”3*xc”2*m”2%n" 3*xx*x " m*x " nxe"m
+ 5220%A*a”2xb*c”2*xm”2*n" 3*kx*x " mkx n*e m + 3480xA*a”3xckdrm”2*n" 3*kxkxTm*kx"
nxe m + 2088*Bxa”~3*xcT2xm*xn"4*x*x m*x nkxe m + 6264*xAxa”2xbxcT2%m*n"4*x*kxXx m*x
“nxe"m + 4176%Axa”3kckxd* minT4kxkxTm*x n*ke m + 720%Bxa”3%c”2*n"5xx*x " m*x nke
“m + 2160*%A*xa”2%xb*c”T2xn"5kx*x mkx " nke m + 1440%A*a”3*ckd*n”5xx*x mkxx " n*xe " m
+ 6xA*xa”"3xcT2xmTbkx*x"mke m + 105*%A*xa”3*kxcT2*m T 4Axn*x*x " m*ke m + 700*A*xa~3%c”2
*m”3*%n"2xx*x " m¥e"m + 2205%A*xa”3xcT2*xm”2*%n"3*x*x " m¥e"m + 3248xA*xa”~3xc”2*xm*n”
dxx¥xx"mxe"m + 1764*%A*xa~3*xc”2*xn"5xx*xx " mke"m + 15%B¥xb”3%d"2*m”4xx*x m*x” (6*n)
*¥e"m + 150*%Bxb~3%d~2+m” 3kn*xkx"m*x” (6*n)*e"m + 510%Bxb " 3xd"2*m”2*%n " 2% x*kx m*
x"(6*n)*e”m + 675*%B*xb~3*%d"2*mkn"3*kx*x"m*x” (6*n)*e"m + 274*Bxb”"3*d"2*n"4*x*x
“mxx” (6*n) *e"m + 30%B*b”3xckdrm”4*xkx"m¥x” (5*%n)*e"m + 45%Bxaxb”2xd " 2*m”4¥x*
x"mxx” (5*n)*e”m + 15%A*xb73*d”2*xm”4xx*x " m*x” (5%n)*e"m + 320*Bxb”3*kckxd*m”3*n*
x*x"m*x” (5*n)*e”m + 480*B*a*xb”2*xd”2*m” 3knxx*x " m*x” (5%n)*e"m + 160*A*xb~3*d"2
*m 7 3*knkxkxTmkx” (5kn) *e"m + 1140%B*b~3*ckd*m”2*n" 2xx*x"m*x” (5%n)*e”m + 1710%
Bxaxb~2xd"2*xm~2*n" 2*x*x " m*kx” (5*n) *e"m + 570xA*xb"3*d"2+m”2*n " 2*xx*kx " m*x " (5%n)
*e"m + 1560*B*b~3*c*xd*m*n”~3*x*x"m*x” (5%n)*e"m + 2340%B*axb”2+d”2*m*n” 3kx*x”
m*x” (5*%n)*e"m + 780*A*xb~3*d~2* mkn”"3*x*x"m*x” (5*n)*e"m + 648*B*xb”3kckd*n”4*x
*x"mxx” (5*%n)*e"m + 972*Bxaxb”2xd"2*n"4xx*x"m*x” (5*n)*e"m + 324*A*xb~3xd"2%n”
dxxxx"mxx” (5*n)*e”m + 15*%Bxb”3*c”2*xm"4*xx*x"m*x” (4*n)*e"m + 90*Bkaxb~2xcxd*m
“4xx*xx"m*kx” (4*n) *e"m + 30*xAxb73kckd*mT4*xkxTmkx” (4*n)*e"m + 45%Bxa”2xb*xd "2
m~4xx*x"m¥x” (4*n) *e"m + 45%A*axb”2xd"2*xm~4*x*x"m*x” (4*n) *e"m + 170*Bxb~3*c”
2*m” 3xn*xkx"m*x” (4*n) *e"m + 1020%B*axb~2*ckxd*m”3*knkx*x " mkx” (4*n)*e"m + 340%
A*b"3xcxd*xm” 3*kn*xx*x " mxx” (4*n) *e"m + 510*%Bxa”2%b*xd"2*m”3kn*x*x " m*x” (4*n) *e"m
+ 510*A*axb~2xd"2*m~3*n*x*x " m*x” (4*n) *e"m + 642*xBxb 3*cT2+4m”2*n " 2k xkx mkx "
(4*n)*e”m + 3852*Bxaxb”2xcxd*m~2*n"2*x*x"m*x” (4*n) *e"m + 1284*A*xb~3xc*xd*m”2
*n " 2%xkx "mkx” (4*n) *e"m + 1926%Bxa”2%b*d"2+«m”2*n " 2*x*x"m*x” (4*n)*e"m + 1926%
A*xaxb~2xd"2+¢m”2*xn " 2xx*xx " mkx” (4*n) *e"m + 921%Bxb”~3%c”2*xm*n " 3*kx*x"m*x” (4%*n) *e
“m + 5526*Bxaxb”2xckd*mkn"3*xkx " m*x” (4*n)*e"m + 1842%Axb” 3kckxdkmrn"3kxkx m*
x~(4*n)*e"m + 2763*B*a”2*b*xd”2*m*n~3*x*x"m*x” (4*n) *e"m + 2763*A*axb”2xd~2*m
*n 734X Tmkx” (4*n) *e"m + 396%Bxb73*%cT2*¢n"4kxkx"mkx” (4*n)*e"m + 2376*B*a*xb”2
*ckd*n 4*xokxTmkx” (4*n)*e”m + 792%A*¥b"3*kckdin 4dkxkx"mkx” (4*n)*e"m + 1188*B*a
“2*%bxd"2*n"4¥x*x"m*x” (4*n)*e"m + 1188*A*xaxbT2%d”2*n"4*x*x " m*x” (4*n)*e"m + 4
5%Bxaxb”~2*xc”2+¥m”dxx*x mxx” (3*n)*e"m + 15%A*b"3*c”2xm 4*kx*xx " m*x” (3%n) *e"m +
90*B*a~2*b*ckdrm™4xx*xx"m*x” (3*n)*e”m + 90*A*xaxb”2*xckxd*m~4*xx*x"m*x” (3*n) *e"m
+ 15*%B*a”~3*d"2*xm~4*x*x"m*x” (3*n) *e"m + 45xA*a~2xbxd"2+*m”4*x*x " mkx” (3*n) xe”
m + 540%Bxaxb”2*c”2*xm” 3*knkx*x"m*x” (3*n)*e"m + 180*%A*xb”3*kc”2xm”3kn*x*x"m*x" (
3*n)*e"m + 1080*Bxa”2*xbxc*d*m™3*mxx*x"m*x” (3*n) *e”m + 1080*A*xaxb~2*cxd*m~3*
nxx*x"mxx” (3*n)*e"m + 180*B*a~3*xd~2*m”3*n*x*x m*x” (3*n)*e"m + 540*%A*xa”2*xb*xd
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T2kmT3knkxxkx Tm*x” (3%n) *e"m + 2178*Bxaxb T 2*xcT2¥m”2*n " 2*xkx " m*x” (3*n)*e"m + 7
26%A*b~3kcT2¥m”2*n " 2*xkx "m*x " (3%n) *e"m + 4356%B*xa”2¥bkckdxm”2*xn"2%xkx"m*x " (
3*n)*e"m + 4356xA*xaxb”2*xckd*m”2*n " 2xxkx"mkx” (3*n)*e"m + 726*B*a”3*d”2*m”2*n
T2*x*x"m*kx” (3*kn) *e"m + 2178*A*xa”2%b*d"2+4m”2*n " 2xx*x"m*x " (3*n) *e"m + 3348*Bx*
axb™2xc”2xm*n " 3kxkx "mkx” (3*n) ke"m + 1116%Axb~3*c”2xm*n” 3kx*x mkx” (3*n)*e"m
+ 6696*B*xa~2*bxcxd*m*n”3*xx*x"m*x” (3*n)*e"m + 6696xAxaxb”2xckdkmin"3kx*kx m*X
“(3*n)*e”"m + 1116*B*a~3*%d~2*m*n~3*x*x"m*x” (3*n)*e"m + 3348xA*xa”2xb*xd”2*m¥n”
3kxxx " mkx”(3*n) *e"m + 1524*Bxaxb”2*xc”2*n " 4dxx*x m*xx” (3*n)*e"m + 508*A*xb~3*c”
2+¢n"4*xxx"mkx” (3*n) *e"m + 3048*Bxa”2¥bkckd*rn”4xxkx"mkx” (3*n)*e"m + 3048*A*a
*b 2% ckdRn " dkxkx"mxx” (3*n) *e”m + 508*B*a”3*xd"2*n"4*x*x"m*x” (3*n)*e"m + 1524
*A*a"2%bxd"24%n " 4xx*x"mkx” (3*n) *e"m + 45%B*xa”2%b*xc”2¥m”4dxx*xx mkx” (2%n) *e"m +
45%xA*xaxbT2%xc”2xm~4*xkx"m*x " (2*n) *e"m + 30*Bxa”3kckxd*m”4*x*x mxx” (2*n) *e"m
+ 90*A*xa”2xbxckxd*xm~4*xx*x"m*x” (2*n) *e"m + 15%A*a~3*xd"2*m”4*x*x m*x” (2*n) *e”m
+ 570%B*xa~2%bxc~2+m” 3kn*xkx"m*xx " (2*n)*e"m + 570xAxaxb”2xc”2xm ™ 3*nkxkx mkx"
(2*n)*e"m + 380*B*xa”3*kckxd*m~3*xn*x*x"m*x” (2*n)*e"m + 1140*%A*a~2xb*c*xd*m™3*n*
xkx"m*x” (2*%n)*e"m + 190%A*a”3*xd”2*m”3knkx*x"m¥x” (2*n) ke"m + 2466*xBxa”2xbxc”
2*m”2*n " 2k x*x Tmkx” (2%n) e m + 2466*%A*axb”2xcT2¥m”2*n "2k x*xx "m*x” (2%n) *e"m +
1644%B*a”~3*cxd*m™2*xn~ 2*x*x"m*x” (2*n) *e"m + 4932*%A*xa”2xbxcxdkm™2*n” 2*x*xX m*x
“(2#n)*e"m + 822*%A*xa”3*d"2xm”2*n"2*x*x"m*x” (2*n) *e"m + 4149%Bxa~2%b*c”2*m*n
“3kx*kxTmkx” (2*%n) *e"m + 4149%xAxaxb”2+c”2¢min " 3kxkx"mkx” (2*n) *e"m + 2766*B*a”
3kckdkmkn " 3kx*kx"mrx” (2%n) *e"m + 8298*%Axa”2xbkckdrm*n"3*x*kx"m*x” (2*n) *e"m +
1383*%A*a~3*d~2xm*n " 3*x*x " m*x”~ (2*n) *e”m + 2106*B*a~2*bxc”2*n " 4*x*x " m*x” (2*n)
*em + 2106xAxaxb”2%c”2xn"4kxx*x " m*xx” (2*n) *e"m + 1404*B*xa”3xcxd*n”4*xx*x " m*xx”
(2*n)*e”m + 4212*%A*xa”2xbxcxd*n~4*x*x"m*x” (2*n) *e"m + 702xA*a~3*%d~2*n"4*x*x"
m*x” (2*%n)*e"m + 15%Bxa”3*xc”2*m 4dxx*x mkx " nke m + 45%Axa”2xbxc”2xm”4*xkx " m*x
“nxe”m + 30%A*a”3kckdrxmT4kx*x m*xx " nke m + 200%Bxa”3*%cT2*m”3*n*kx*x"m*x n*xe"m
+ 600%A*a”~2%b*xc™2*m” 3*n*x*x"m*x n*e"m + 400%A*a”3*ckd*m”3*n*x*x " m*x nxe"m
+ 930%B*a”3*c”2*m”2*n" 2*kx*xx mkxXx n*xe m + 2790%A*a”2%bxcT2*m”2%n " 2*x*x Tm*xx " nx*
e"m + 1860xAxa”~3%c*d*m™2*n"2*xx*x " m*x n¥e " m + 1740%B*a”3*c”2*m*n" 3*x*xX m*x " n
*e"m + 5220%A*a”2%bxc”2*m*n”" 3*kx*kx " m*x n*ke m + 3480kA*xa”3kxckdrm*n”3kx*kXx "m*kx"
nxe"m + 1044%B*xa”3*c”2*%n"4*xx*x " m*xx " nkxe"m + 3132%A*xa”2*bxcT2*n"4*x*xX " m*x n*e
“m + 2088*%xAxa”3kxckd*n"4d*kx*x " mkx n¥e m + 15*%A*xa”3*kcT2*m T 4xx*x " m¥e"m + 210%A*
A~ 3*%cT2*%m” 3*nkx*kx"mke m + 1050%A*a”3%cT2xm”2*n"2*kx*xx " mke ™ m + 2205*%A*xa”3%c”2
*mén”3xx*x " mxe m + 1624xAxa”3*%cT2*n"4*xx*xx " mxe"m + 20%BxbT3%d”2*m” 3*kxkxTmkx"
(6*n)*e”m + 150*Bxb~3*d~2*m~2*n*x*x"m*x~ (6*n) *e"m + 340*Bxb~3*d~2*xm*n~2*x*x
“m*x” (6*n) *e"m + 225*Bxb~3%d"24n"3*x*x mkx” (6*n)*e"m + 40*%Bxb”3kckd*km”3*kx*kx
“mxx” (5%n)*e"m + 60%B*xaxb”2+xd”2*xm”3*kx*x"m*x” (5%n) *e"m + 20*xA*xb”3%d"2*m” 3kx*
x"m*x” (5*%n) *e"m + 320*B¥b~3kckxdkm”2*n*x*x " m*x” (5%n) *e"m + 480%B*axb~2*d”2*m
“2*knxx*xTmkx” (5*kn)*e"m + 160%Axb~3*d”2xm”2*n*x*x mxx” (5*%n)*e"m + 760*Bxb~3*
cxdxmxn~2*xxx " m*x” (5*n) *e"m + 1140%Bkaxb~2*d”2xm*n” 2xx*x " m*x” (5*%n)*e”m + 38
0*A*xb~3*d~2*m*n~2*x*x " m*x” (5%n) *e"m + 520*B*b~3*ckxd*n~3*x*x"m*x” (5*n) *e"m +
780*B*xaxb™2*xd"2*n"3*x*x"m*x”~ (5%n) *e"m + 260*A*xb~3*d"2*n"3*kx*x"m*x”" (5%n) ke~
m + 20*B¥b~3*%c”2*m” 3*x*x"m*x” (4*n)*e"m + 120*Bxaxb”2*xcxd*m”3xx*x m*x” (4*n) *
e™m + 40%Axb~3*ckxd*m”3kx*x mkx” (4*n)*e"m + 60%Bka”2xb*d”2*xm”3*kx*x m*x" (4%*n)
*e"m + 60*A*axb”2xd”2xm~3*x*x " m*x” (4*n) *e"m + 170*Bxb~3*cT2xm”2*xn*x*x"m*x " (
4xn)*xe”m + 1020%B*axb”2*ckdkm”2*nxx*x"m*x” (4*n)*e”m + 340*%A*xb~3*kckd*m”2*n*x
*x"m*x” (4*n) *e"m + 510*B*a~2xb*d~2+m”2*n*x*kx mkx” (4*n)*e"m + 510%A*xaxb”2%d”
2*m” 2xn*xkx"m*x” (4*n) *e"m + 428*B¥xb”3xcT2¢mkn " 2*xkx " m*x” (4*n) *e"m + 2568%B*
a*xb”2xckdkm*n " 2xx*x "mkx” (4%n) *e"m + 856%Axb”3kckdrm¥n”2xx*x mkx” (4*n)*e"m +
1284*Bxa”~2xbxd " 2*m*n " 2*x*x"m*x” (4*n) *e"m + 1284xA*xa*xb”2+d” 2 m*n” 2*xkx mkx "
(4*n)*e”m + 307*Bxb~3*c”~2*n"3*x*x"m*x” (4*n) *e"m + 1842*Bxaxb~2*c*xd*n~3*x*x"
m*x”~ (4*n)*e"m + 614*A*xb~3*kckd*xn"3*kx*x"m*x” (4*n)*e"m + 921*B*a~2xbxd~2*n"3*x
*x"mxx” (4*n)*e"m + 921*kA*axb”2xd"2*n" 3xx*x"m*x” (4*n)*e"m + 60*Bxaxb”2*xc”2¥m
“3kx*xTmkx” (3%n) *e"m + 20%A*xb”3*cT2*km”3*x*x"m*x” (3*%n)*e"m + 120*%Bxa”2*bxc*d
*m”3*xkxTmkx” (3*kn) *e"m + 120*xA*xaxb”2*xckd*m”3*kxkx"mkx” (3*n)*e"m + 20%B*a”3*d
“2#mT3*xkxTmkx” (3*n) *e"m + 60%A*a”2%b*d”2*xm” 3kx*x"m*x” (3*n)*e”m + 540*B*xaxb
T2%cT2¥m” 2xnAxkxTmrkx " (3%n) ke"m + 180%Axb"3kcT2*m” 2*n*xkx"m*x” (3%n)*e"m + 10
80*B*a~ 2*xbxc*dxm™2*nxx*x"m*x” (3*n) *e™m + 1080*A*axb~2*xckxd*m”2*n*x*x " m*x” (3%
n)*e™m + 180*B*a~3*xd~2*m”2*n*x*x"m*x” (3*n)*e”"m + 540*%Axa”2*xbxd”2*xm”2¥n*x*x"
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m*x” (3*n)*e"m + 1452*Bxaxb”2%c”2xm¥n"2*x*x mkx” (3*n) *e"m + 484%A*xb"3%c”2*xm*
nT2%xkx"m*x” (3*%n) *e"m + 2904*Bxa”2xb¥xckdrm¥n”2xx*x mkx” (3*n) *e"m + 2904*A*xa
*b 72k ckdkman " 2% xkx "m*x” (3%n) ke"m + 484xB*xa”3%d " 2kmin"2*xkx m*x” (3%n) *e"m +
1452%Axa”~2xb*d " 2+¢m*n " 2*xkx"m*x” (3*n) *e”m + 1116*B*xa*xb™2*xc™2*n" 3kx*x " m*x" (3%
n)*e™m + 372*xA*b"3*c”2*n " 3kxkx"mkx” (3*n)*e"m + 2232*B*a”2*bkxckdkn”3kx*kx"m*x
“(3*n)*e”m + 2232xAxaxb”2xc*kd*n"3*xkx"m*x” (3*n) *e"m + 372*B*a”3*d"2*n"3%x*x
“mxx”(3*n)*e"m + 1116*%A*a~2%bxd~2*n" 3*x*x " m*x” (3*n)*e"m + 60*B*xa~2¥b*xc”2¥m”
3kxxx " mkx” (2%n) *e"m + 60%A*xaxb~2*xc”2xm”3kx*kx " mkx” (2%n) *e"m + 40*B*xa”3xc*xd*m
T3*x*xTmkx” (2*%n) *e"m + 120%A*xa”2¥bkckd m”3kxkx"mkx” (2*n) *e"m + 20*%A*a”3*d"2
*m 7 3*xkxTmkx” (2*%n) *e"m + 570%Bxa”2%b*xcT2km” 2knkxkx"Tmkx” (2%n) *e"m + 570*A*ax
bT2%c”2xm” 2 nxx*x "mkx” (2*n) *e"m + 380*B*xa~3*ckd*m”2*nxx*x mkx” (2*n)*e"m + 1
140*A*a~2¥b*xcxd*m™2*n*x*x"m*x~ (2*n) *e™m + 190*A*a~3*d”~2*m~2*n*x*x m*x”~ (2*n)
¥e"m + 1644*xBxa”2xb¥xc”2xm*n " 2xx*x " mkx” (2*n) *e"m + 1644*xAxaxb”2xc”2¥mikn” 2% x*
x"mxx” (2*n)*e”m + 1096*B*a”3*kckxdrmkn”2xx*x " m*x” (2*n) *e"m + 3288*%A*xa”2xbxcxd
*mAn " 2%xkx Tmkx” (2*%n) *e"m + 548%A*a”3*d” 2 mkn " 2*xxkx"mkx” (2*n)*e"m + 1383*B*a
“2%bxcT2*n " 3kx*kx"m*x” (2*%n)*e"m + 1383%A*xaxb”2%c”2*xn"3kxkx"m*x” (2%n)*e"m + 9
22*Bxa~3*kcxd*n”3kx*x mkx” (2*n) *e"m + 2766*A*a”2¥bxcxd*n”3xx*x mkx” (2*n) *e"m
+ 461%A*a”3%d"2*n " 3*xkx"m*x” (2*n) *e"m + 20*B¥xa”3*c”2*m” 3*x*x m*x " n*e"m + 6
O*xA*a”2*%b*xc™2*xm™ 3*xx*x " m*x " n*e"m + 40*xA*a”3kckd*m”3*x*x " m*x n*e"m + 200*%Bxa”
3*kcT2%m”2*n*kx*xXx " mkx n¥e"m + 600xA*a”2%bxcT2*m”2*n*x*x " m*x " n*e"m + 400*xA*a”3
kcxd*m”2*xn*kx*X " mkx n¥ke"m + 620%B*a”3%c”T2xm*n"2%x*x " m*x nxe"m + 1860*A*xa”2*b
*CT2¥%mAn T2k x kX Tmkx n¥ke m + 1240%xA*xa”3xckdrm*n”2xx*x " m*x " nxe"m + 580*%Bxa”3*c
T2xnT3kx*xxTmkx " nke m + 1740%A*a”2%b*xcT2*%n"3*x*x " m*x nxe"m + 1160*%Axa”3*kxcxd*
n~3kxkx " mkx nxe"m + 20%xAxa”3*%cT2*m”3*kxkx " mke m + 210%A*a”3kcT2km” 2*nkx*x " m*
e™m + 700xA*xa”3xc™2*xm*xn~2*xx*x " mke"m + 735%xA*xa”3kxc”2*n"3*x*x " m*e"m + 15%xBxb”
3kd"2*m” 2*x*x"m*x” (6%n) *e"m + 75*%Bxb”3*d”2*min*x*x " m*x” (6*n)*e"m + 85*B*b~3
*d72*n "2k x*xx " m*x” (6%n) *e"m + 30*B¥b”3kckd*m”2*xx*x"m*x” (5*%n)*e"m + 45*%Bxaxb”
2%d”2xm” 2xx*xx "mkx” (5%n) *e"m + 15%A*b”3%d"2*m”2*xkx"m*x” (5*%n)*e"m + 160*Bxb”
3kckdrminkx*xx"m*x” (5*n)*e”m + 240*B*axb”2xd”2xmin*xx*x"m*x” (5%n) *e"m + 80*xAx
b~ 3*d"2xm*n*xx*x"m*x” (5%n) *e"m + 190*Bxb~3kckxd*n"2*x*x"m*x” (5*n)*e"m + 285*B
*a¥xb 2% 2kn " 2kxkx"m*x " (5*n) *e"m + 95%A*xb73*kd”"2*n"2*xx*x"m*x” (5%n)*e"m + 15%
B*b~3*cT2¥m” 2*x*x " m*x” (4*n) *e"m + 90%B*axb~2*cxd*m”2*x*x"m*x” (4*n)*e”m + 30
*AXbT3kckd*m”2*¢xkx "m*x” (4%n) *e"m + 45*B¥xa”2xb*xd”"2*xm”2*x*x " m*x” (4*n) *e"m + 4
SxA*xaxb”2xd”2*xm” 2xx*x"m*x” (4*n)*e"m + 85*B*b”3*kc”2xmin*x*x"m*xx” (4*n)*e"m +
510*B*a*b”2*xckxd*minxx*xx"m*x”~ (4*n) *e”m + 170*%A*xb~3*kckxd*mrn*x*x"m*x”~ (4*n) *e™m
+ 255*%B*a " 2xbxd " 2*m¥n*x*x "m*x” (4*n) *e"m + 255xAxaxb”2+d " 2¢m*n*xkx mkx” (4*n
)Y¥e"m + 107*Bxb~3*cT2#n” 2xx*x"mxx” (4*n)*e"m + 642*Bxaxb”2*xcxd*n”2*xx*x"m*x " (
4xn)*e”"m + 214xAxb~3kckxd*n”2xx*x"m*x” (4*n)*e"m + 321*Bxa”2*xbxd”2*n”2%x*kx " m*
x"(4*n)*e"m + 321*A*xaxb”2xd"2*n" 2xx*x mkx” (4*n)*e"m + 45%Bxaxb”2*xcT2¥m”2*xx*
X"mxx” (3*n)*e”m + 15%A*xb73*kcT2xm”2xx*x"m*x” (3*%n)*e”m + 90*B*xa”2xbkxcxdxm”2*x
*x"m*x” (3*n) *e"m + 90*A*axb"2*xckd*m”2*x*x mkx” (3*n)*e"m + 15%Bxa”3*d"2*m” 2%
x*x"m*x” (3*n)*e"m + 45%A*a”2xbxd"2*m”2*x*x " m*x” (3*n) *e"m + 270*Bxaxb"2xc” 2%
m¥n*xxxx"m*x” (3%n) *e"m + 90*A¥xb~3kcT 2 min*x*x"m*x” (3*n)*e"m + 540*Bxa”2*bxc*
dxmrn*xkx"m*x” (3%n) *e"m + 540*Axaxb”2¥ckdrmin*xkx"m*x” (3%n) *e"m + 90*Bxa~ 3%
d”2xm¥nkx*x "mkx” (3%n) xe"m + 270%A*xa”2¥b*xd”2xm¥nkx*xx mkx” (3*n) *e"m + 363*Bx*a
*D 7247240 2k xTmAX T (3*n) *e"m + 121%A*xb73*kcT2xn " 2% x*x"m*x” (3*%n)*e"m + 726%
B*a " 2xbxckxd*n~2¥x*x"m*x” (3*n) *e"m + 726*xA*xaxb”2*ckd*n”2*x*kx mkx” (3*n)*e"m +
121%B*a”3%d"2*n"2*x*x"m*x” (3*n) *e"m + 363*A*xa”2xb*xd~2*n"2*x*x"m*x” (3*%n) ke~
m + 45%B¥xa”2*%b¥xc”2*xm”2*xkx " m*x” (2*n) *e"m + 45xAxaxbT2xc”2*xm”2*xkx "m*x” (2%n)
*e"m + 30*B*xa”3kckdrm”2xx*x"m*x” (2*n) *e"m + 90*A*xa”2xbkckdxm”2*xx*x m*x” (2*n
Yxe"m + 15%A*a”3*d”2km”2*x*x"m*x” (2*n) *e”m + 285*B*xa”2*b*xc”2*minkx*x " m*x” (2
*n)*e " m + 285kA*axb”2xc 2 xmAn*x*x"m*x” (2*n) *e"m + 190*Bxa” 3k ckdFminkxkx Tmix
“(2*n)*e”m + 570*%A*xa”2*xbxckd*rmin*x*x"m*xx” (2*n)*e"m + 95kA*a”3*d”2*xm¥n*xx*x"m
*x7(2%n) *e"m + 411xB¥xa”2xb*xc”2xn"2*xkx " m*x” (2%n) *e"m + 411xA*xaxbT2%xc”T2*xn" 2%
x*xx"mkx” (2%n) *e"m + 274%Bxa”3%ckdxn"2*xkx"m*x” (2%n) ke"m + 822xA*xa”2xb*xcxd*n
T2*x*xTmkx T (2*%n) *e"m + 137*A*xa”3*%d72+¢n " 2*xkx mkx” (2*%n) *e"m + 15%B*a”3*c”2*m
T2xx*kxTm*xx " nkxe m + 45xA*xa”2xbkcT2*%m”2%x*x " m*xx nke"m + 30%A*ka”3kckdkm”T2kx*x"
mxx " nxe m + 100*Bxa”3*xc”2*kmin*x*x " m*x nxe"m + 300xA*xa”2xbkc”T2¥mInkx*x m*xx"n
*e"m + 200*A*xa”3kckd* min*xx*x " m¥x nke"m + 155%xBxa”3xcT2*n"2*%x*xX " m*x n¥e"m +
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465%A*a”2%b*xc”2*%n" 2%x*x " m*¥x nxe"m + 310%Axa”3kckdknT2*x*xXx " mkx n¥e"m + 15%Ax
A~ 3%CcT2*%m T 2xx*x " m¥e"m + 105xA*a”3%cT2xmiknkx*xx"mke m + 175%Axa”3kcT2*n"2%x*x
“m*e"m + 6*Bxb”3xd"2¥mxx*x " mkx” (6%n)*e"m + 15%Bxb”3%d " 2*nxx*x mxx” (6*n)*e"m
+ 12*Bxb~3*ckxd*m*x*x"m*x” (5*n) *e"m + 18*Bxaxb~2xd " 2*m*x*x"m*x” (5*n)*e"m +

6*xA*xb"3*%d” 2kmkxkx"mkx” (5*n)*e”m + 32*Bxb " 3kckdrnkxkx"mkx” (5*n)*e"m + 48*B*a
*b72xd " 2*knxx*x "mkx” (5*n) *e"m + 16%A*bT3%d"2*n*x*x"m*x” (5*%n)*e”"m + 6*%Bxb~3*c
T2kmxx*xTmkx” (4*n) *e"m + 36*Bxaxb T 2kckxd¥mkxkx"m*x” (4*n)*e"m + 12%xAxb”3kckd*
mxx*x"m*x” (4*n) *e"m + 18*B*a”2xbxd~2*xm*xx*x " m*x” (4*n)*e"m + 18*A*axb~2xd~2xm
*xxx"m*x” (4*n) *e"m + 17*Bxb"3%cT2*n*x*kx mkx” (4*n)*e"m + 102*Bkxaxb”2*ckd*rn*x
*x"m*x” (4*n) *e"m + 34*xAxb"3kckdFn*x*x"m*kx” (4*kn)*e"m + 51*Bxa”2%b*xd " 2*n*x*kx”
m*x” (4*n)*e"m + S51xAxaxb”2xd"2*n*x*x"m*x” (4*n)*e"m + 18*Bxaxb”2*xc”2¥mxx*x"m
*x7(3%n) *e"m + 6xAxb " 3kcT2¥mkx*x"mkx” (3*n) *e"m + 36%Bka”2xb*ckdrm¥xkxm¥kx” (
3*n) ke m + 36xAxaxb”2xckd*m*x*x"m*x” (3*n)*e"m + 6*Bxa”3xd"2*m¥x*x"m*x” (3*n)
*e"m + 18*%A*xa”2*xb*xd”2xmxx*x"m*x” (3*n) *e"m + 54*BkaxbT2xcT2xnxx*x " m*x” (3*n) *
e"m + 18*%A*xb73*kc”2*n*x*x"m*x” (3*n)*e”m + 108*Bxa”2xbkckdrnkx*x"m¥x” (3*n) *e”
m + 108*A*axb”2*ckd*rnkx*x"mkx”~ (3*n)*e”m + 18*B*a 3*d”~2*xn*xx*x"m*x” (3*n)*e"m
+ B4xA*a”2xb*d”2*n*xkx"m*x” (3*%n) *e"m + 18*Bxa”2xbxcT 2 mix*x mkx” (2%n)*e"m +

18*xA*xaxb™2%c™ 2 xm¥x*x"m*x” (2*n) *e"m + 12*Bxa 3xckxd¥mix*x " m*x” (2*n)*e"m + 36
*A*xa " 2*xbrokdrmrxkxTmxx " (2%n) *e"m + 6*xA*a”3*kd”T2kmkxkx"mxx” (2*n)*e"m + 57*B*a
T2xb*cT2knkxokx TmAX T (2*%n) *e”m + 5T7*A*xaxb T 2*kcT2knkxkx"mkx” (2*n)*e”m + 38*B*a”
Skckdknkxkx"mkx” (2*%n)*e"m + 114*A*a”2*xbkckdrnkx*xx"m*x” (2%n) *e"m + 19*%A*xa” 3%
d”2xn*xkx"m*x” (2*n) *e"m + 6*Bxa”3kcT2¥mikxkx " m*x " nke"m + 18*A*xa~2¥bkc”T2¥mkx*
X "m¥x " nxem + 12xA*a”3kckdrm*kx*kxXx mkx n¥e m + 20%Bxa”3*cT2*nkx*xx m*x n*e m +

60%xAxa " 2xbxCcT2*n*x*x " mkx nxe m + 40xAxa"3xckd*n*x*kx " m*x nkxe m + 6%A*xa”3*c”
2¥m*x*x"mke m + 21kA*a"3*cT2xn*x*x"m¥e " m + BixbT3*xd"2xx*x"m*x” (6%n)*e"m + 2
B*b~3*ckd*x*x " m¥x” (5%n) *e"m + 3*Bkaxb~2xd"2xx*x " m*x” (5*n)*e"m + A*xb~3xd"2*x
*x"mxx” (5*n)*e”"m + B¥b " 3*cT2*kx*x " m*x” (4%n)*e"m + 6xBxaxb”2xckdkx*xx"m*x” (4*n
Y¥e"m + 2*%AxbT3kckdrx*x"mxx” (4*n)*e"m + 3*%B*xa"2%b*d”2*x*x"m*x” (4*n)*e"m + 3
*A*xaxb”2xd72kxkx"mkx” (4*n) *e”m + 3*Bkxaxb”T2kcT2xxkx"m*x” (3*n)*e"m + A¥b~3*c”
2*x*xx"m*x” (3*n) *e"m + 6xBxa”2xbkxckd*x*x"m*x” (3*n) *e"m + 6xAxaxb 2kckd*x*x"m
*x7 (3*n) *e™m + B*a"3*d"2xx*x"m*x” (3*n)*e"m + 3kA*a”2xbxd"2xx*x " m*x” (3*n) ke~
m + 3*Bxa " 2*xbxcT2xx*x " m*x” (2%n) *e"m + 3kA*xaxbT2xc”2xx*x"mxx” (2*n)*e"m + 2%B
*a " 3kckd*FxkxTmkx” (2*n) *e"m + 6xA*xa”2¥bkckdrxkxTmkx” (2*n)*e"m + A*xa~3*xd”2*x*
x"m*x” (2*n) *e"m + B*a"3%cT2xx*x mkx " n¥e m + 3kA*a"2¥bxcT2*xkx"m¥x " n*xe"m + 2
*Axa " 3kckdrxkx mrkx"n*e m + A*a"3xc T 2xx*x"m*e"m)/(m”7 + 21*m~6*n + 175*m”~5%n
T2 + 735*m™4*xn"3 + 1624*m~3*n"4 + 1764*m~2*n"5 + 720*m*n"6 + 7*m”~6 + 126%m”~
5%n + 875*m™4*n"2 + 2940*m~3*n"3 + 4872*m”~2*n"4 + 3528*m*n~5 + 720*n"6 + 21
*m~5 + 315*m~4*n + 1750*m~3*n"2 + 4410*m~2*n"3 + 4872*m*n"4 + 1764*n"5 + 35
*m~4 + 420*m”~3%n + 1750*m™2*%n"2 + 2940*m*n~3 + 1624*n"4 + 35*%m~3 + 315*m”2x%
n + 875*xm*n"2 + 735*n"3 + 21*m~2 + 126*m*n + 175%n"2 + 7*m + 21%n + 1)
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3.9  [(ex)" (a+bx"y (A+Bx")(c+dx")" dx

Optimal. Leaf size=237

X2+ (ex)™ (A (azdz + 4abed + bzcz) + 2aBc(ad + bc)) 13+ (ex)™ (azde + 2abd(Ad + 2Bc) + b*c(2Ad + Bc)) p
m+2n+1 - m+3n+1

[Out] (axc*(a*Bkc + 2%xAx(bxc + axd))*x~ (1 + n)*(e*xx)™m)/(1 + m + n) + ((2xa*xBxcx*(
bxc + axd) + A*x(b72%c”2 + 4dxaxbkckxd + a”2xd"2))*x~ (1 + 2*n)*(e*xx)"m)/(1 + m

+ 2*%n) + ((a"2xB*d"2 + 2*axb*xd*x(2*Bxc + Axd) + b7 2%c*(B*xc + 2xA*xd))*x~(1 +
3xn)*(exx)"m) /(1 + m + 3*n) + (bxd*(2xb*Bxc + Axb*d + 2%a*B*d)*x~ (1 + 4xn)
*(exx)™m)/(1 + m + 4*n) + (b"2*¥B*d"2*x" (1 + 5*xn)*(e*x)"m)/(1 + m + 5%n) + (
a"2*%Axc" 2% (exx)"(1 + m))/(ex(1 + m))

Rubi [A] time = 0.310404, antiderivative size = 237, normalized size of antiderivative =

1., number of steps used = 12, number of rules used = 3, integrand size = 31, number of rules

= 0.097, Rules used = {570, 20, 30}

integrand size

X2 (ex)™ (A (a2d? + dabed + b%c2) + 2aBc(ad + be)) X"+ (ex)" (a2Bd? + 2abd(Ad + 2Bc) + Pc(2Ad + Bo))
m+2n+1 * m+3n+1 -

Antiderivative was successfully verified.

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

[Out] C(axcx(a*Bxc + 2%Ax(b*c + a*d))*x~ (1 + n)*(exx)™m)/(1 + m + n) + ((2*%a*xBxc*(
bxc + axd) + A*x(b72%c”2 + 4xaxbkckxd + a”2xd"2))*x~ (1 + 2*n)*(e*xx)"m)/(1 + m

+ 2*%n) + ((a”2%B*d"2 + 2*a*b*xd*x(2*Bxc + A*xd) + b~ 2%c*(Bkxc + 2xA*xd))*x~(1 +
3*n)*(exx)"m)/(1 + m + 3*n) + (b*d*(2xb*Bxc + Axbxd + 2*a*B*d)*x”~ (1 + 4%n)
*(exx)"m)/(1 + m + 4*n) + (b™2*B*d"2*x~ (1 + 5%n)*(e*x)"m)/(1 + m + 5*%n) + (
a"2xAxc™2x(exx) " (1 + m))/(ex(1 + m))

Rule 570

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

Rule 20

Int[(u_)*((a_.)*x(v_)) (@ )*((b_.)*(v_))"(n_), x_Symbol] :> Dist[(b~IntPart
[n]*(b*v) "FracPart[n])/(a"~IntPart [n]*(a*v) "FracPart([n]), Int[ux(a*v)"(m + n
), x], x] /; FreeQ[{a, b, m, n}, x] & !IntegerQ[m] &% !IntegerQ[n] && !
IntegerQ[m + n]

Rule 30
Int[(x )" (m_.), x_Symbol] :> Simp[x~(m + 1)/(m + 1), x] /; FreeQ[m, x] && N

eQ[m, -1]

Rubi steps
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f (ex)™ (a + bx")* (A + Bx") (c + dx™)? dx = f (azAcz(ex)m + ac(aBc + 2A(bc + ad))x"(ex)™ + (Zch(bc +ad) + A (bz(

2A 2 1+m
_ % + (12Ba?) f X (ex)™ dx + (bd(2bBc + Abd + 2aBd)) f b

2A 2 1+m

- TACE T i mexyr) [ msn e+ (bi(2bBe + Abd + 208
e(l1 +m)

ac(aBe + 2A(be + ad))x*" (ex)™ (2ch(bc +ad)+ A (b2c2 + 4abcd + a®

- l+m+n " 1+m+2n

Mathematica [A] time = 0.543626, size = 199, normalized size = 0.84

22" (A (a®d? + dabed + b2) + 2aBc(ad + be)) x> (a?Bd? + 2abd(Ad + 2Bc) + PPc2Ad + Bo))  22A2  a
+

m
+ —
x(ex) m+2n+1 m+3n+1 m+1

Antiderivative was successfully verified.

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

[Out] x*(exx) mx((a”2*A*c"2)/(1 + m) + (axcx(a*Bxc + 2xAx(b*c + a*d))*x™n)/(1 + m
+ n) + ((2xaxBxcx(b*xc + a*d) + Ax(b™2*c™2 + 4xaxbxc*xd + a~2*d"2))*x”(2*n))

/(1 +m+ 2xn) + ((a"2*%Bxd~2 + 2*axb*d*(2*Bxc + A*d) + b~ 2%c*(Bxc + 2*A*xd))
*x7(3*n))/(1 + m + 3*n) + (bxd*x(2*¥b*Bxc + Axb*xd + 2*a*Bxd)*x~(4*n))/(1 + m

+ 4xn) + (b72*Bxd"2*x~(5%n))/(1 + m + 5%n))

Maple [C] time = 0.116, size = 5908, normalized size = 24.9

output too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] result too large to display

Maxima [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: ValueError

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Exception raised: ValueError

Fricas [B] time = 1.45928, size = 7675, normalized size = 32.38

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

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

[Out] ((B*b~2*d~2*m~5 + 5%B*b~2+%d"2*m"4 + 10*B*xb~2*xd~2*m~3 + 10*B*b~2*d"2*m"~2 + 5
*Bxb~2%d"2*m + Bxb"2+%d"2 + 24*(B*¥b~2*d"2*m + B*¥b"2*%d"2)*n"4 + 50%(B*b~2*d"2
*m~2 + 2%Bxb"2xd"2*m + Bxb"2%d"2)*n"3 + 35%(Bxb"2%xd"2*m~3 + 3*B*xb~2%d"2*m”2
+ 3%B*b"2*%d"2*m + B*b"2%d"2)*n"2 + 10*%(Bxb~2*d"2*m~4 + 4*Bxb~2%d"2*m~3 + 6
*B*xb72+d"2*m"2 + 4*Bxb~2*%d"2*m + B*b~2*d”"2)*n)*x*x” (5%n)*e” (m*log(e) + mxlo
g(x)) + ((2xBxb~2*c*d + (2*Bxaxb + A*b~2)*d"2)*m~5 + 2*B*b~2xcxd + 5% (2*B*b
“2*%cxd + (2*Bxaxb + A*b”"2)*d"2)*m~4 + 30%(2*Bxb~2*xcxd + (2*Bxaxb + A*b~2)*d
"2 + (2%B*b"2%ckd + (2*Bxaxb + A*¥b~2)*d"2)*m)*n"4 + 10*(2*xBx¥b~2*xcxd + (2%B*
axb + A*b72)*d"2)*m”~3 + 61x(2%B*b"2%c*d + (2*Bxaxb + A*b~2)*d"2 + (2%B*b~2%
cxd + (2%Bxaxb + A*xb72)*d"2)*m"2 + 2x(2*%B*¥b~2%c*d + (2*B*xaxb + A*xb~2)*d"2)*
m)*n~3 + (2*B*axb + A*b"2)*d"2 + 10*x(2*xBxb~2*c*d + (2*B*xaxb + A*xb~2)*d~2)*m
"2 + 41%(2*Bxb"2*%cxd + (2%B*b”"2xc*d + (2*B*xaxb + A*b"2)*d"2)*m”~3 + (2*Bxax*b
+ Axb72)*d"2 + 3% (2%Bxb"2%ckd + (2*B*axb + A*b~2)*d"2)*m~2 + 3% (2*Bxb~2%c*
d + (2*%Bkxaxb + A*b~2)*d"2)*m)*n"2 + 5x(2*B*b~2xcxd + (2xBxaxb + Axb~2)*d"2)
*m + 11%(2*Bxb~2*xcxd + (2xB*xb~2%c*d + (2*Bkxaxb + A*xb~2)*d"2)*m~4 + 4% (2*Bx*b
~2%c*xd + (2*B*xaxb + A*b"2)*d"2)*m~3 + (2*B*axb + A*b"2)*d"2 + 6% (2*%B*xb"2*c*
d + (2*%B*xaxb + A*b~2)*d"2)*m”2 + 4*x(2xB*xb~2xc*d + (2*B*xaxb + A*b~2)*d~2)*m)
*n) *x*x” (4*n) *e” (m*log(e) + mxlog(x)) + ((Bxb~"2%xc™2 + 2% (2*Bxaxb + A*b72)x*c
*d + (B*a”2 + 2*%A*xaxb)*d~2)*m~5 + B*b~2*c”2 + 5x(Bxb"2xc”2 + 2% (2*B*axb + A
*b72)*c*kd + (B*a~™2 + 2xAxaxb)*d"2)*m”4 + 40*(Bkxb~2*xc”2 + 2x(2*Bxaxb + A*b”2
Yxcxd + (B*a”2 + 2kA*xaxb)*d"2 + (B*¥b"2%c”2 + 2% (2*Bkxaxb + A*b~2)*c*d + (B*a
"2 + 2%A*xaxb)*d"2)*m)*n"4 + 10%(B*¥b"2%c”2 + 2% (2*Bkxaxb + A*b"2)*c*xd + (B*a”
2 + 2xA*xaxb)*d"2)*m~3 + 78*%(Bxb"2%c”2 + 2% (2*Bxaxb + A*b~2)*ckxd + (B*a"2 +
2%Axaxb)*d"2 + (Bxb"2xc"2 + 2% (2%Bxaxb + A*xb~2)*ckxd + (Bxa~2 + 2%Axaxb)*d”2
)*m~2 + 2% (B¥b"2*c”2 + 2% (2xBxaxb + Axb72)*ckxd + (B*a”"2 + 2kxAxaxb)*d~2)*m)*
n~3 + 2x(2xBxaxb + A*b"2)*ckd + (B*a"2 + 2xAxaxb)*d"2 + 10*(Bkb"2*c”2 + 2% (
2%Bxaxb + A*b"2)*ckxd + (B*xa~2 + 2¥A*xaxb)*d"2)*m”"2 + 49*%(Bxb~2x%c”2 + (B*b™ 2%
c”2 + 2% (2*Bxaxb + Axb"2)*c*xd + (B*a"2 + 2*A*axb)*d"2)*m”3 + 2*%(2*xBxaxb + A
*b72)*c*xd + (B*a~2 + 2xAxaxb)*d”2 + 3*x(B*b"2*xc”2 + 2x(2xBxaxb + Axb~2)*c*d
+ (B*a™2 + 2xAxaxb)*d~2)*m~2 + 3*(B*b"2*c”2 + 2*x(2xBxaxb + Axb~2)*ckd + (Bx*
a”2 + 2*A*xaxb)*d"2)*m)*n"2 + 5x(B¥b"2%c”2 + 2% (2*%Bxaxb + A*b~2)*c*xd + (B*a”
2 + 2%A*xaxb)*d"2)*m + 12*x(Bxb~2%c”2 + (B*b"2*xc”2 + 2% (2*xBxaxb + A*xb~2)*c*d
+ (B*xa"2 + 2%A*xaxb)*d”"2)*m~4 + 4*x(Bxb~2%c”2 + 2% (2%B*axb + Axb~2)*ckxd + (Bx*
a~2 + 2*A*xaxb)*d"2)*m~3 + 2% (2*Bkaxb + A*b”2)*ckxd + (Bxa~2 + 2%Axaxb)*d”"2 +
6% (B¥b~™2*%c™2 + 2x(2*xBxaxb + A*b~2)*c*d + (B*a~2 + 2xAxaxb)*d"2)*m~2 + 4x*(B
*b72%c72 + 2% (2%Bxaxb + Axb72)*c*xd + (B*a”"2 + 2xA*axb)*d~2)#*m)*n) *x*x” (3*n)
xe” (mxlog(e) + mxlog(x)) + ((A*a~2*xd"2 + (2*xBxaxb + A*xb~2)*c”2 + 2x(Bxa"2 +
2%Axaxb)*xcxd)*m”™5 + A*a~2+%d"2 + 5k (A*xa~2*d"2 + (2*xBxaxb + A*bT2)*c”2 + 2x%(
B*xa~2 + 2xA*axb)*ckxd)*m~4 + 60*(A*xa~2*d"2 + (2*xBxaxb + A*¥b~2)*c”2 + 2% (B*xa”
2 + 2xAxaxb)*cxd + (A*a~2xd"2 + (2#B*axb + A*b~2)*c”2 + 2x(B*a~2 + 2*A*xaxb)
*cxd)*m)*n~4 + 10*x(A*a~2xd"2 + (2*B*axb + A*b72)*c”™2 + 2x(Bxa~2 + 2%A*xaxb)*
cxd)*m~3 + 107*(A*a~2xd"2 + (2*xBxaxb + A*b"2)*c”2 + 2x(B*a~2 + 2*Axaxb)*c*d
+ (A*a”™2*xd"2 + (2*Bxaxb + A*b"2)*c”™2 + 2x(B*xa~2 + 2¥A*xaxb)*ckxd)*m™2 + 2% (A
*¥a"2*xd"2 + (2%B*xaxb + A*b"2)*c”2 + 2*x(B*xa"2 + 2¥Axaxb)*ckxd)*m)*n~3 + (2*Bxa
*b + A¥b72)*c”2 + 2% (B*a"2 + 2xAxaxb)*ckxd + 10*%(A*a~2+%d"2 + (2*Bxaxb + Axb~
2)*%c”2 + 2% (B*a”"2 + 2xAxaxb)xc*xd)*m”2 + 59k (A*a”"2xd"2 + (A*a~2xd"2 + (2%B*a
*b + A*b72)*c”2 + 2% (B*a~2 + 2*A*axb)*c*d)*m”3 + (2*xBxaxb + A*¥bT2)*c”2 + 2%
(Bxa~2 + 2%A*a*b)*ckd + 3x(A*xa~2xd"2 + (2*B*a*xb + A*xb"2)*c”2 + 2*x(Bxa~2 + 2
*Axaxb)*ckxd)*m~2 + 3% (A*a~2+%d"2 + (2*Bxaxb + A*¥b"2)*c”2 + 2% (B*a~2 + 2*xAxax
b)*xc*d)*m)*n~2 + 5x(A*xa~2xd"2 + (2*Bxaxb + A*b~2)*c”2 + 2% (B*a~2 + 2xAxaxb)
*cxd)*m + 13*(A*a”~2*xd"2 + (A*a~2+%d"2 + (2*B*axb + A*xb"2)*c”2 + 2% (B*a™2 + 2
*A*xaxb) kckd) *m™4 + 4x(A*xa~2xd"2 + (2+B*axb + A*xb72)*c”2 + 2x(B*xa"2 + 2*A*ax
b)*cxd)*m~3 + (2*B*axb + A*xb72)*c”2 + 2x(B*a~2 + 2*A*axb)*ckd + 6x(A*xa~2xd”
2 + (2%B*axb + A*b72)*c”2 + 2*x(B*a”2 + 2*Axaxb)*cxd)*m~2 + 4*x(A*xa~2xd"2 + (
2*%Bxa*xb + A*b~2)*c”2 + 2% (B*a"2 + 2%Axaxb)*c*d)*m)*n)*x*x” (2*n)*e” (m*log(e)



68

+ mxlog(x)) + ((2%A*a~2kcxd + (Bxa™2 + 2xAxaxb)*c”2)*m™5 + 2%A*a~2%c*d + 5
*(2xAxa~2xcxd + (Bxa~2 + 2¥Axaxb)*c”2)*m~4 + 120*%(2xA*a”2xc*xd + (B¥a~™2 + 2%
Axaxb)*c™2 + (2%A*a~2*c*d + (B*a~2 + 2xAxaxb)*c”2)*m)*n"4 + 10*(2xAxa~2xcxd

+ (B*a"2 + 2xAxaxb)*c”2)*m”3 + 154*%(2xAxa~2xcxd + (B*a~2 + 2*A*axb)*c”2 +
(2%A*a~2%c*d + (B*a™2 + 2xAxaxb)*c”2)*m™2 + 2% (2kA*a”"2*xcxd + (B*xa~2 + 2%A*a
*b)*c"2)*m)*n"3 + (B*a~2 + 2kAxaxb)*c”2 + 10*x(2*¥A*a~2%ckd + (B*a~2 + 2xAxax
b)*c”2)*m~2 + 71x(2xAxa~2*xcxd + (2xA*xa~2*xcxd + (B*xa~2 + 2*A*xaxb)*c”™2)*m”3 +

(Bxa~2 + 2xAxaxb)*c”2 + 3x(2xAxa~2xcxd + (B*a~2 + 2*kA*xaxb)*c”2)*m~2 + 3%(2
*Axa"2%c*kd + (B*a”"2 + 2xAxaxb)*c”2)*m)*n"2 + B5x(2xAxa"2xcxd + (B*a~2 + 2*Ax*
axb)*c”2)*m + 14*(2xA*xa~2xc*xd + (2*A*a”2*ckd + (B*xa~2 + 2xAxaxb)*c”2)*m™4 +

4x (2%A*xa~2xc*xd + (B*a"2 + 2*xAxaxb)*c”2)*m~3 + (Bxa"2 + 2¥xA*xaxb)*c”2 + 6*(2
*Axa"2%ckd + (B*a"2 + 2xAxaxb)*c”2)*m”2 + 4x(2xAxa"2xckd + (B*a"2 + 2xAxaxb
)*c”2)*m) *n) *x*x"n*e” (m*xlog(e) + m*log(x)) + (A*a”2*c”™2*m™5 + 120%A*a~2%c”2
*n"5 + 5xAxa”2xcT2*%m™4 + 10*%A*a”2%c”2*xm”3 + 10*%A*a"2xcT2xm”2 + 5kA*xa”~2%c”T2x%
m + A*xa~2%c”2 + 274*%(A*a”2%c”2xm + A*a"2%c”2)*n"4 + 225k (A*a”"2*xcT2*xm"2 + 2%
A*xa~2%c”2%m + A*a”2xc”2)*n"3 + 85%x(A*a"2%c”2*m”3 + 3kA*xa"2%xc"2*%m”2 + 3kA*xa”
2%cT2*xm + A*a"2*%xc”2)*n"2 + 15%x(A*a"2%c”2*m™4 + 4*xA*a"2%c”2*xm”3 + 6xA*a"2%c”
2*m~2 + 4%A*a~2*c”2*m + A*a”~2xc”2)*n)x*x*xe” (mklog(e) + m*xlog(x)))/(m”™6 + 120
*(m + 1)*n”5 + 6xm™5 + 274%(m”2 + 2*m + 1)*n"4 + 15*xm~4 + 225%x(m~3 + 3*m~2
+ 3*m + 1)*n"3 + 20*xm~3 + 85%(m"4 + 4*m™3 + 6*m”~2 + 4xm + 1)*n"2 + 15km™2 +

15%(m”™5 + 5*xm~4 + 10*m~3 + 10*m™2 + 5*m + 1)*n + 6%m + 1)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**m* (a+bkx**n)** 2% (A+B*x**n)* (c+d*x**n) **2,x)

[Out] Timed out

Giac [B] time = 1.29441, size = 10939, normalized size = 46.16

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] (B*b~2%d"2*xm~5*x*x"m*x~ (5*n)*e"m + 10*B*xb~2xd~2*m™4*n*x*x"m*x” (5*%n)*e”m + 3
54%B*b~2%d"2*m” 3*n" 2*x*x"m*x”~ (5%n) *e"m + 50*Bxb”"2*%d”2*m”2*n"3*xx*x"m*x” (5%n) *
e"m + 24%B*xb”2*xd”2*m*n"4*x*x " m*x” (5%n) *e"m + 2*Bxb~2*kckd*m”5xx*x " m*x” (4*n) *
e"m + 2*Bxaxb*d”2*xm”5*xx*x " m*x” (4*n)*e"m + Axb72*xd"2¥m”5*xx*x m*x” (4*n)*e"m +
22*Bxb~ 2k ckxd*¥m”4*n¥xkx"mxx” (4*n)*e"m + 22*Bxaxbkxd”2¥m”4xnxx*x m*x” (4*n) xe”
m + 11%xA*b72+d"2+¢m™4*xn*xx*x"m*x” (4*n)*e”m + 82*B*b~2*ckd*xm™3*n"2xx*xx"m*x " (4%
n)*e"m + 82*xBxaxb*d"2*m”3*n"2*x*x"m*x” (4*n)*e”m + 41%Axb”2*xd”"2*m”3*n"2xx*x”
m*x”~ (4*n)*e”m + 122*Bxb~2*ckxd*m~2*n"3*x*x " m*x” (4*n) *e"m + 122*Bxaxbxd~2*m~2
*n 7 3kx*kx mkx” (4*n) *e"m + 61%AxbT2+%d”2*xm”2*n " 3xx*x"m*x” (4*n)*e"m + 60*Bxb~2*
ckdxm*n~4*xx*x"m*x” (4*n) *e"m + 60*Bkxaxbxd”2*xm*n”4*x*xx m*x” (4*n)*e"m + 30*Axb
“24d7 2 mAn " 4kxkxTmxx T (4*n) *e"m + B¥bT2%cT2km”Ekxkx"m*x” (3%n)*e”m + 4*Braxbx*
cxd*m”5*x*x"m*x” (3*n) *e"m + 2*xA*xb"2*ckd*m”5*xkx mkx” (3*%n)*e"m + B*a~2+d”2*m
“BHx*kxTmkx” (3*kn) *e"m + 2xAxaxb*d”2+«m”5*xkx"mkx” (3*n)*e"m + 12%Bxb"2%c”2*m”4
*kxkx Tmkx” (3%n) e m + 48xBraxbkxckdimT4¥n*xx*xx"m*x” (3%n)*e"m + 24*xAxb”2*xcxd*
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m~4*nxx*x mkx” (3*n) *e"m + 12%B*xa~2%d”2*xm”4*nxx*x mkx” (3*n)*e"m + 24*A*xaxbxd
T2kmTA¥nkxkx Tm*x” (3%n) kxe"m + 49*BxbT2xcT2*m”3%n " 2xx*x " mkx” (3*n) *e"m + 196%*B
*axb*xckd m”3*kn " 2xx*xx"m*x " (3*n) *e”m + 98*A*b”2kckdrm”3*kn"2xx*x"m*x” (3*n) *e"m
+ 49%B*xa " 2xd"2*xm”3*n " 2*x*x"m*kx” (3*n) *e"m + 98xAxaxb*xd " 2+m”3*n” 2*kx*kx"m*x" (3
*n)*e"m + 78*Bxb"2*xcT2xm”2*n"3*x*x"m*x” (3*n) *e"m + 312*Bkaxbxckxd*m”2+n " 3kx*
x"m*x” (3*n) *e"m + 156%A*xb~2*xc*d*m”2*n " 3*kx*x " mkx” (3*n) *e"m + 78*B*xa~2%d~2*m”
2*n" 3xx*x"m*x” (3*n)*e"m + 156*%A*axbxd”2¥m”2*n"3*xkx " m*x” (3*n) *e"m + 40*Bxb”
2%c”2xm¥n " dxx*x"mxx” (3*n)*e"m + 160*Bxaxbkckdrxm*n”4xx*x m*x” (3*n)*e"m + 80%
Axb~2xcxd*xm*xn~4*x*x"m*x” (3*n) *e"m + 40*Bxa~2%d"2+«m*n"4*xkx"mkx” (3*n)*e"m +
80*A*xaxbxd~2xm*n~4xx*x " m*x” (3*n) *e"m + 2*BkaxbxcT2xm”5*x*x"m*x” (2*n) *e"m +
A*b72*%cT24¢m 5k x*xx " mkx " (2*n) *e"m + 2%B*a”2xc*dkmT5*xkx"m*x” (2*n) *e"m + 4*xA*xa
*bkckd¥m”~5xx*x mkx” (2*%n) *e"m + A*xa”2*xd"2+m”5xx*x"mxx” (2*n)*e"m + 26*Bxaxb*c
T2kmTA¥nkxkx TmHx” (2%n) ke"m + 13%AxbT2xcT2*¢m T 4xn*xkx"m*x” (2*%n) ke"m + 26*Bxa”
2% ckd m”AknkxkxTmkx” (2*n) *e"m + 52 A*xaxbkckdrmTA*nkx*x"m*xx” (2%n) *e"m + 13*A
*a " 2%xd " 2*%m " A*nkxokx Tm*x” (2%n) *e"m + 118*BkxaxbxcT2xm”3*n”2xx*x mkx” (2*n) *e"m
+ 59xAxb”2xc”2*xm”3*n " 2xx*kx mkx " (2*n)*e"m + 118*Bxa~2kckxd*m”3xn"2%x*xx " m*x” (2
*n)*e"m + 236%Axaxbkxckdrm”3*n”2*x*x mxx” (2*n)*e"m + 59*%A*xa”2+d”2*xm”3*kn " 2% x*
x"m*x” (2*n) *e"m + 214*Bxaxbxc”2*¢m”2¥n " 3kx*xx mkx” (2*n) *e”m + 107*Axb"2%c”2*m
T2 3kxkxTmAx " (2%n) *e"m + 214*%Bxa”2kcxd*m”2*n " 3kxkx "mkx” (2%n) xe"m + 428%Ax
axbxcxd*m”2*n " 3kxkx mkx” (2%n) *xe"m + 107*A*a”2xd"2*xm”2*n" 3kx*kx mkx” (2*n) *e"m
+ 120*B*axb*xc™2*m¥n~4*x*x m*kx” (2*n) *e"m + 60*xA*b"2*c 2 m*n " 4dkxkx"m*kx" (2*n)
*e"m + 120*%Bxa”2*xcxd*m*n”4*xkx"m*x” (2*n)*e"m + 240*Axaxbrckxd*min4*xkx"m¥x”
(2%n)*e"m + 60*A*xa”2%d " 2*m*n~4*x*x " m*x” (2*%n)*e"m + B*a 2%c”2*m”5*x*x m*x " n*
e"m + 2%Akxa*xbkxcT2xmTb*xx*xXx " m*x " n*ke"m + 2xAxa"2xckxd*m”5*kx*x m*x nxe m + 14%Bx
A" 2*%CcT2* m T 4xnkx kX Tmkx nke m + 28kAxakxbkxcT2*mT4*nkxkx mkxx nke " m + 28*%xAxa”2%c
*dxmT4kn*xx*kx"m*kx nke"m + 71xB*ka"2%cT2xm”3*n"2*%x*xx m*x n*ke " m + 142%Axaxb*c”2
*m”3%n"2%x*kx " m¥kx nke"m + 142%xAxa”2xckd*kmT3*n"2%x*x " m*x nxe"m + 154%xBkxa”~2xc”
2*%m”2*xn" 3kx*x " mkx " nke m + 308*kAxaxbxcT2*m”2*n" 3xx*x " m*xx " nkxe"m + 308*%Axa”2%c
*dkm”2*n " 3*xx*xXx " m*x " n*ke"m + 120%Bxa”2%cT2*m*n"4*xxkx " m*xx nxe"m + 240*%Axaxbxc”
2¥%m*n~4*xkxx " mkx n¥xe m + 240xAkxa”2%ckdrm*n”4xx*x " m*xx nke " m + A*a~2%c”2*xm”5*x
*x"m*e"m + 15%Axa”2*%cT2*m T 4xnkx*xx " mke m + 85kxAkxa”2xcT2*xm”3*%n"2%x*x " m¥e"m +
225%Axa”2%xcT2*m”2*%n " 3xx*x " m¥e"m + 274xA*a”2%c”2xm*n"4xx*x " m¥e"m + 120%xA*a”2
*CT2xn"5*kx*kx " m*e"m + 5*BxbT2*xd"2xm”4*xx*xx mkx” (5%n) *e"m + 40%B*b~2*d”2*m”~3%*n
*xxx"m*x” (5*n) *e"m + 105%Bxb~2%d"2+¢m™2*n " 2*xx*x"m*x” (5%n)*e"m + 100%B*b~2*d”
2+¢m*n~3*xkx mkx” (5*n)*e"m + 24*B*b”2+d”2*n"4*xxkx"m*x” (5*n)*e”m + 10*B*b~2*c
*d*m~4*xkx"mkx” (4*n)*e"m + 10*%Bkxaxb*d”2*m”4kxkx"mkx” (4*n)*e”m + S5xAxb72%d72
*m”4xx*x"mxx” (4*n) *e"m + 88*BxbT2¥ckdxm”3*knkx*x m*x” (4*n)*e”m + 88*Bkxaxbxd”
2*m” 3xn*xkx Tm*x” (4*n) *e"m + 44xAxb”2xd"2+m” 3kn*xkx"m*x” (4*n) *e"m + 246xBxb”
2kcxd*xm”2xn " 2%xkx"m*x " (4*n) *e"m + 246xBxaxbxd”2*m”2¥n " 2*x*xx mkx” (4*n) *e"m +
123%Axb~2xd"2*xm ™ 24n " 2*x*x "m*x” (4*n) *e"m + 244*Bxb"2*ckd*m*n”3*xkx m*kx” (4*n
Yxe"m + 244*Bxaxbxd”2*xmkn”3kx*kx"m*x” (4*n)*e"m + 122*%A*xb”T2xd"2*m*n " 3*x*xX "m*X
~(4*n)*e"m + 60*Bxb~2xckxd*n~4*x*x " m*x” (4*n)*e"m + 60*Braxbxd”2*n"4*x*x m*kx"
(4*n)*e"m + 30%A*b~2%d"2*n"4*x*x"m*x~ (4*n)*e”m + 5*Bxb~2*c”2xm 4d*xx*x m*x” (3
*n)*e"m + 20%Braxbxckxdrm~4*xkx"m*x” (3*n)*e"m + 10*Axb T 2*kckd¥m”4kxxx Tmrx” (3*
n)*e™m + 5%B*xa”2%d"2*xm”4*xkx " m*x” (3%n) *ke"m + 10*Axaxbxd”2*m”4xx*x m*xx” (3*n)
*e"m + 48*Bxb”2*c”2*xm”3knkx*x"m*x” (3*n) *e"m + 192*Bkaxbkxckdxm”3*kn*x*x " m*x" (
3*kn) ke m + 96xA*xb"2xckxd*m” 3 n*kx*kx mkx” (3*kn)*e"m + 48*Bkxa”2+d”2*m” 3knkxkx Tm*
x~(3*n)*e"m + 96%A*axbxd”2*m”3*nxx*x"mkx” (3*n)*e"m + 147*BxbT2%c”2*m”2*n" 2%
x*x"m*x” (3*n)*e”m + 588*Braxbkckdrm”2xn"2xx*x " m*x” (3*n) *e"m + 294*xAxb~2xcxd
*m”2*n "2k xkx TmHx” (3%n) kxe"m + 147xB*a”2xd”2*m”24n " 2xx*x mkx” (3*n) *e"m + 294
Axaxbxd~2*xm~2*n " 2*x*x"m*kx” (3*n) *e"m + 156*Bxb~2*c” 2 m*n " 3*kx*kx"m*x” (3*%n) *e"m
+ 624*Bxaxbxckxd*xm*n~3*x*x m*x” (3*n) *e"m + 312*xAxb"2*ckd*m*n”3*kx*kx mkx” (3*n
)¥e"m + 156*%Bxa”2*xd”2+m*n”3%x*x"m*x” (3*n)*e"m + 312*%Axaxbxd”2*mkn”3*xkx"m*x
“(3*n)*e"m + 40*Bxb"2xcT2xn"4*x*x"m*x” (3*n) *e"m + 160*Bxaxb*ckd*n”4*xkx mkx
“(3*n)*e"m + 80*A*b~2xckd*n"4*x*x"m*x” (3*n) ke m + 40*Bxa~2xd"2%n"4*x*x m*x”
(3*n)*e”m + 80*A*xaxbxd~2*xn"4*x*x"m*x~ (3*n)*e"m + 10*Bkxaxbxc~2*xm~4*x*x"m*x" (
2¥n)*e"m + S5xAxbT2xcT2xm”4xx*x " m*x” (2*n) *e"m + 10*Bxa"2kxckxdxm”4*x*x"m*x" (2%
n)*xe"m + 20*Axaxb¥ckxd*m”4rx*xx"m*x” (2%n)*e"m + 5xA%xa”2*xd"2*m”4*x*x m*x” (2*n)
*e"m + 104*Bxaxbkxc™2+m” 3xn*xkx"m*x” (2*n) *e"m + 52%A¥b”2*%c”2+m” 3kn*xkx"m¥x " (
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2*n)*e"m + 104*B*xa~2*ckxd*m”3*nxx*x mkx” (2*n)*e”m + 208*A*axb*ckd*m”3knkx*x”
m*x” (2*n)*e"m + 52*%A*a”2*xd"2+m”3*kn¥x*x"m*xx” (2*%n)*e"m + 354*Bxaxbxc”2¥m”2%n”
2%xkx " m*x” (2%n) ke"m + 177xAxb”2%xc”2xm”2¥n " 2xx*x mxx” (2*n) *e"m + 354*Bxa~2*c
*d¥m” 240" 2kxkxTmkx T (2*n) *e"m + 7T08*A*xaxbkckdrm”T2*xn"2xx*x " m*xx” (2%n) *e"m + 17
TxA*a~2%d"2*xm~2*n " 2*x*x " m*x " (2*n) *e"m + 428*Bxaxbxc”2¥m*n " 3*xkx mkx” (2*n) *e
“m o+ 214*%A*bT2*c”2xm*n” 3kx*x"mxx” (2*n) *e”"m + 428*Bxa”2*ckxdxm*n” 3kx*x m*xx” (2
*n)*e"m + 856%Axaxbkxckdrm*n”3kx*kx " mkx” (2¥n)*e"m + 214%A*xa”2%d”2*m*n " 3*kx*x "M
*x7(2xn) *e"m + 120%Bxaxbxc”2*n " 4xx*x"mxx” (2*n)*e"m + 60*AxbT2%c”2xn"4*xx*x"m
*x7 (2%n) *e™m + 120*%B*a”2xcxd*n~4*x*x"m*x” (2*n) *e"m + 240*xAxaxb*xckd*n~4*x*kx”
m*xx”~ (2*n)*e"m + 60*%A*a”2xd"2*n " 4*x*x"m*x” (2*n)*e"m + 5*xB*xa”2*c”2*m”4*x*x " m*
x"n¥xe"m + 10*A*xaxbkc”2*m”4xx*x " m*xx " nxe"m + 10xA*a”2%ckdrm”4kx*x m*x n*ke m +
B6xB*a~2*c”2xm” 3kn*xx*kx " m¥x nxe " m + 112xAxaxbxcT2*xm”3*knxx*x " m*xx " nkxe m + 112
*Axa " 2xcxdxm”T 3*knkx*kxTmkx nke m + 213%B¥xa”2*%cT2*xm”2*n " 2xx*xXx " m*x " n*ke"m + 426%
Axaxbxc™2xm™2*n" 2%x*x m*x " nke m + 426%A*xa”2%ckd*m”2*n" 2*xx*x " m*x " n*e"m + 308
*Bxa"2xcT2*kmin " 3k xkxTmkx n*ke m + 616*AxaxbkcT2*%mkn"3*x*xX " m*x n¥e"m + 616xA*
a~2xcxd* min T 3*kxkxTmkx nke m + 120%B*xa”2%cT2*%n"4xx*x " m*xx " nxe"m + 240*%Axa*xbxc
T2xnT4kxxxTmxx nke m + 240%Axa”2*%ckxd*n"4Axx*kx T m¥kx nkxe " m + 5kAxaT2%xcT2¥m”4xx*
x"mxe m + 60*%A*xa”~2*xcT2xm” 3*n*x*x " mke m + 255xAxaT2%cT2*m”2*n"2*x*xX " m*xe"m +
450%A*a”2xc”2xm*n " 3*%x*x " mke m + 274xAxa”2%cT2*n"4*xx*xx " mxe"m + 10*xBxbT2xd"2%
m~3*x*x"m*x” (5%n) *e"m + 60*Bxb"2xd"2*xm”2*n*x*x"m*x” (5*n) *e"m + 105*%Bxb~2%d”
2*m*n” 2*xkx"mkx” (5*n)*e”m + 50%B*b”2+d"2*n " 3*kx*kx"m*x” (5*n)*e"m + 20%B*b~2*c
*dkm”3*xkx"m*x” (4*n) *e"m + 20*Bxaxbxd”24m”3*x*x mkx” (4*n)*e"m + 10%Axb~2%d”
2xm” 3kx*kx " m*x” (4*n) *ke"m + 132%Bxb"2*xckd*m”2*n*x*xx "m*x” (4*n)*e”"m + 132*%Bxaxb
*d724m” 2k nkxokx Tmkx T (4*n) *e"m + 66*%A¥bT2*¢d72*km” 2*nkx*xx " m*x” (4*n) *e"m + 246*B
*b 72k ckdRmin " 2xxkx"m*x” (4*n) *e”m + 246*Bkaxbxd”2*xmkn"2xx*x"m*x” (4*n) *e"m +
123%A*xb~2xd " 2*m*n " 2*x*x "mkx” (4*n) *e"m + 122%B*b"2*c*kd*n”3*kxkx"mkx” (4*n)*e"m
+ 122%B*axb*xd~2*n"3*x*x"m*x” (4*n) *e”m + 61*Axb~2*xd"2*n" 3*x*x"m*x” (4*n)*e"m
+ 10%B*b™2*c™2*xm ™ 3*x*x"m*x” (3*n) *e"m + 40*Bxaxbkxckxd*m”3*x*x m*x” (3*n)*e"m
+ 20*%A*b~2*xckxd*m”3*xx*x " m*x” (3*n) *e"m + 10*Bxa”~2xd"2xm”3*x*x"m*x” (3*n) *e"m +
20*A*xaxbxd”2*m” 3xx*x"m*x” (3*n) *e"m + 72*BxbT2*c”2xm”2*n*x*x " m*x” (3*n) *e " m
+ 288*Bxaxbkxckxdxm~2*xn*x*x"m*x” (3*n) ke m + 144*xAxb"2xcxd*m”2*n*x*x "m*x” (3*n)
*e"m + 72*Bxa”2*xd"2#m”2*n*x*x"m*x” (3*n)*e"m + 144xAxaxbxd”2+*m”2*n*xkx " m¥x " (
3*n)*e"m + 147*Bxb~2*xc”2¥m*n”2*x*x m*x” (3*n)*e"m + 588*Bxaxbixckxd¥min”2¥x*kx”
m*xx~ (3*n)*e”m + 294*A*xb”2*xckdxmkn”2xx*x " m*x” (3*n) *e"m + 147*Bxa~2xd"2*m*n”"2
*xxx"m*x” (3*n) *e"m + 294*Axaxbxd”2+¥m*n " 2*xkx mkx” (3*n)*e"m + 78*B*b~2%c”2*n
“3*x*x"m*kx” (3*n) *e"m + 312*Bxaxbkckd*n”3*kxkx mkx” (3*n)*e"m + 156%AxbT2*ckd*
n”3*kx*kx"m*x” (3*n) *e"m + 78*Bkxa~2xd"2*n"3xx*x " m*x” (3*n) ke m + 156%Axaxbxd”2*
n”3*xkx"m*x” (3*%n) *e"m + 20*%Bxaxbkxc”2¥m” 3xx*x mkx” (2*n)*e"m + 10*%AxbT2%c”2*m
“3kx*xTmEkx” (2%n) *e"m + 20%B¥xa”2xckxdkm”3*xkx"m*x” (2*n)*e"m + 40*Axaxbkxcxd¥m”
3kxkxTmkx” (2*n)*e”m + 10%A*a”2+d”2*km”3kxkx"m*x” (2*n)*e”m + 156*B*xaxbxc”2*m”
2kn*x*xX mkx” (2*%n) *e"m + 78*xAxb 724 cT24m” 2k nkxkx Tmkx” (2%n) *e"m + 156%B*xa”2%c*
dkm”2*nkxkx"mkx” (2*%n) *e"m + 312kAkxaxbkckdrmT2xnkx*x " m¥x” (2%n) *e"m + 78*A*xa”
2%d”2xm” 2*nxx*x"mxx " (2*n) *e"m + 354*Bxaxbkxc”2¥m*n”2*x*x"m*x” (2*n)*e"m + 177
*AXxb 2% 2km*kn " 2% xkx "mkx” (2%n) xe"m + 354*xBkxa”2kcxdxmxn”2%x*x " m*xx” (2*%n) *e"m
+ 708*Axaxbxcxdxm*n~2*xx*x"m*x ™ (2*n) *e™m + 177*xA*a”~2xd~2*xm*n~2*x*x " m*x~ (2*n)
*e"m + 214*Bxaxbxc”2xn"3*x*x"m*x” (2*n)*e"m + 107*A*bT2xc”2*xn"3*x*x " m*x” (2*n
Yxe"m + 214*B*xa”2*ckdkn”3kxkx"mkx” (2*n)*e"m + 428*xAkxaxbirckdkn”3kxkx"mrx” (2%
n)*e™m + 107*xA*a~2*d”2*n " 3*kx*x"mkx” (2*n) *e"m + 10%B*a”2*c”2*m”3*x*x m*x " n*e
“m + 20%A*xaxb*xcT2*%m”3*xx*x " m*¥x nkxe"m + 20%A*a”2%ckdxm”3*x*x " m*x"n*xe m + 84x%B
*a " 2%CcT2xm T 2xn*xx*kxTmkx " nke m + 168xAxaxb*cT2*m”2*nxx*xxXx m*x " n*¥e"m + 168*xA*xa”
2%cxdxm”2*n*x*kXx " m*kx nxe"m + 213%Bkxa”2xcT2*xm*n"2*%x*x " m*x nkxe " m + 426*xAxakxbkc
T2xmAn T 2%x*kx Tm*kx nke m + 426k%Axa”2kxckdrm*xnT2xx*x " mkx " nkxe m + 154*%Bxa”2%xcT2%*
n~3*x*x " m*x nxe"m + 308kxAkxaxbxc”T2*xn"3*kx*x"m*x n*e m + 308kA*a”2*ckd*n”3*xx*x
“mxx"nke m + 10xA*a”T2xcT2xmT3*kx*kx"mke m + 90xA*xa”"2xcT2*xm”2*n*xx*x " mxe"m + 25
BxAxa”2%CcT2*km*n " 2*xx*xxXx " m*xe"m + 225*%A*a”2*%xc”2*xn"3*x*x " m*e"m + 10*B*b”2xd"2*m”
2%xxx"m*x” (5*n) *e"m + 40*Bxb~2*d"2*¢m*n*x*x m*x” (5*%n)*e"m + 35%B*¥b”2*%d"2*n"2
*xxx " m*x” (5*%n) *e"m + 20%Bxb"2%ckd*m”2*x*x "mkx” (4*n) *e"m + 20*Bxaxb*xd”2*m” 2%
x*xx"m*x” (4*n) *e"m + 10%A*b~2*xd"2*m™2*x*x"m*x” (4*n)*e"m + 88*Bxb~2*kckxd*m*n*x
*x"mxx” (4*n)*e"m + 88*Bxaxb*d”2xm¥nkx*x " m*x” (4*n)*e"m + 44xAxb”2xd”2kmin¥x*
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x"m*x” (4*n) *e"m + 82*Bxb~2*kckd*n”2xx*x"mxx” (4*n)*e"m + 82*Bkxaxb*xd”2*n"2*x*x
“mxx” (4*n)*e"m + 41xAxb”2xd"2*n"2*xkx"m*x” (4*n)*e"m + 10*Bxb T 2*cT2¥m” 2kx¥x”
m*x”~ (3*n)*e”m + 40*Bkxaxbkxckd*m™2*xx*x"m*xx” (3%n)*e”"m + 20*%A*xb”2*xckxd*m”2*x*x"m
*x7(3*n) *e™m + 10*B*a”~2xd~2xm~2*x*x"m*x” (3*n) *e"m + 20*A*axbxd”2+m”2*x*x m*
x7(3*n)*e”m + 48*B*b"2*c”2kmkn*xx*kx"m*x” (3*n)*e"m + 192*Bxaxbkxckdrmknkxkxm*
x~(3*n)*e"m + 96%A*xb”2xckdrmin*xkx"m*x” (3*n)*e"m + 48*Bxa”2*d”2¥mknxx*x m*x
“(3*n)*e"m + 96kA*axb*xd”2xm¥nkx*x " mkx” (3*n)*e"m + 49%Bxb”2*cT2*n"2%xkx " m¥x”
(3*n)*e”m + 196*Bxaxbxcxd*n~2xx*x " m*x~ (3*n)*e™m + 98*Axb~2kxckxd*n~2*x*x m*x”
(3*n)*e™m + 49*B*xa”2*xd"2*n " 2*x*x"m*x” (3*n) *e"m + 98*kA*axbxd"2*n"2*x*x"m*x" (
3*n)*e"m + 20*BxaxbxcT2+¢m”2*x*kx mkx” (2*%n)*e"m + 10%A¥b72%c”2¢m” 2kxkx"mrx " (2
*n)*e"m + 20%B*a”2xc*xdkm”2*xkx"m*x” (2*n) e m + 40*Axaxbrckxd¥m”2xx*xx Tmkx " (2%
n)*e™m + 10*%A*a~2+d”2xm~ 2*xx*x " m*x” (2*n) *e"m + 104*Bxaxb¥xc”2*m¥n*x*kx " m*x” (2%
n)*xe m + 52%AxbT2%c”2xm¥nkx*xx mkx” (2%n) *e"m + 104*Bxa”2¥ckdrm¥n*xkx m¥x” (2%
n)*e"m + 208*xA*xaxb*ckd minkxkx mxx” (2*n)*e"m + 52%A*xa”2*xd”2kmknkx*kx"mkx " (2%
n)*e"m + 118*Bxaxb*c™2*n"2*xx*x"m*x” (2*n)*e”m + 59*%A*xb72*c”2*n" 2kx*kx"m*x " (2%
n)*e"m + 118*Bxa~2*c*d*n”2*x*kx m*x” (2*n)*e"m + 236*A*xaxbkckdin”2kxkx"mkx" (2
*n)*e"m + 59%A*a”2xd"2*n"2*xkx"m*x” (2*n) *e"m + 10*Bxa”2*xcT24m”2*x*xX mkx " n*e
“m + 20%A*a*xbkcT2xm”2*xx*xX " m*x n*e"m + 20%A*a”2*ckd*m”2*xx*X " m*x " n*e"m + 56%B
*a " 2kCcT2xmAn*xx*xTmkx nke m + 112xAxaxb*xcT2*minkxkx " mxx nxe m + 112*%A*xa”2%cx
d*m*n*x*x " m*x n¥xe"m + 71*¥BxaT2%cT2*%n"2*%x*x m*x nkxe m + 142x%xAxakxbkxcT2*xn”2%x*
X m¥x " nxem + 142%xAxa”2xckd*n”2*x*x " mkx n¥e"m + 10*%A*xa"2%cT2%m”2*%xx*x " m*e " m
+ 60%A*xa”2%cT2*min*x*x"m¥e m + 85*kA*xaT2*xcT2*n"2%x*x " m¥e"m + 5*xBxbT2*xd”2*m*x
*x"mxx” (5*n)*e”"m + 10*Bxb~2*d”2*n*xkx"m*x” (5*%n)*e"m + 10*Bxb~2*xckd¥mix*kx m*
x~(4*n)*e"m + 10*B*axb*d”~2*kmxx*x"m*x” (4*n)*e”m + 5xA*xb”2*xd”2kmxx*x"m*x” (4*n
Yxe"m + 22%B*b " 2*kckdknkx*xx"mxx” (4*n)*e”m + 22*Bxaxbkxd”2*n*x*x"m*x” (4*n) *e"m
+ 11*A*b~2*xd"2*n*x*x " m*x~ (4*n) *e™m + 5*Bxb~2*xc”2xm¥x*x " m*x” (3*n) *e"m + 20%
Bxaxbkxcxd¥m*x*x " m*x” (3%n) *e™m + 10*A*xb~2*xckd*rmrx*x m*x~ (3*n)*e”"m + 5%B*xa” 2%
d”2xm*xokx"m*x” (3*%n) *e"m + 10*Axaxbxd”2+¢mix*x " m*x” (3%n) *e"m + 12*Bxb”"2*c”2*n
*x*xx"m*x” (3*n) *e"m + 48*Braxbxckd*n*x*x"m*kx” (3*n)*e"m + 24*xAxbT2kckd*n*kx*kx”
m*xx”~ (3*n)*e"m + 12*B*xa”2*xd"2*n*x*x"m*x” (3*n) *e"m + 24*xAxaxbxd”2xn*xx*x " m*x" (
3*n)*e"m + 10*Bxaxbxc™2+m*x*x"m*kx” (2*n)*e"m + 5xAxb72%cT2xmkxkx"mkx” (2%n) *e
“m + 10*B*a"2*ckdrm¥x*x"m*xx” (2*n)*e"m + 20*Axaxbrckd¥méx*xx"m*x” (2%n)*e"m +
5xAxa~2+d” 2 xm*xkx"m*x” (2*n) *e"m + 26*Bxaxbxc”2¥nkx*xx " mkx” (2*n)*e"m + 13%Ax*b
T2k T2k TmAX T (2*%n) *e"m + 264Bka”2*ckd*rnkxkxTmkx” (2*n)*e"m + 52%Axaxbkcxk
dknxxkx"mkx” (2*n) *e”m + 13*%A*a”2*xd”T2knkxkx"mxx” (2*n)*e”m + 5*Bkxa”2*c”2kmkx*
X m*x " nkxe"m + 10xAkxaxbkxc”T2xm*kx*x mkx n¥e m + 10*A*xa”2kckd*mixkx m*x " nke"m +
14%B*a~ 2% c™2%nxx*xx " m*x n*e " m + 28*kAxaxbkxcT2*knxx*x"m*xx"nkxe m + 28xAxa”2xc*d
*NxX*kX m*xx nke m + BkA*aT2%cT2xmAx*xx"mke m + 15%xAxa”2xcT2*nxx*x " m*¥e"m + B*b
“2xd72%xkx"m*x " (5*%n) *e"m + 2*BxbT2*ckdxx*x"mxx” (4*n)*e"m + 2*Bxaxb¥xd”2xx¥x”
m*x” (4*xn)*e"m + Axb"2%d"2xx*x mxx” (4*n)*e"m + B¥b T 2xc T 2*xkx " m*x” (3%n) *e"m +
4*xBxaxbxcxdxx*x"m*x” (3*n) *e"m + 2kA*bT2*xckxd*xx*x"m*x” (3*n)*e"m + Bxa"2*xd"2x*
xkx"mkx” (3*n)*e"m + 2kAkaxbkd"2kx*kx"mkx” (3%n)*e"m + 2*BkaxbkxcT2kxkx"“mkx” (2%
n)*e m + A¥b72*xcT2kx*x"m*x” (2%n) *e"m + 2*B¥xa 2kckxd* xkx"m*x” (2%n)*e"m + 4xAx
axbkxcxd*x*xx m*xx” (2*n) *e"m + A*a"2%d " 2*x*x"m*x” (2*n)*e"m + Bxa T 2*c”2*xkxTm*x
“nxe"m + 2xAxaxb¥xcT2*x*kxTmkx nkxe m + 2%A*a”2kckd*x*x m*xx n¥em + A*xa~2%c”2x%
x*x"m*xe"m)/(m~6 + 15+m~5*n + 85*m~4*n"2 + 225+%m~3*n"3 + 274*m”~2*n"4 + 120*m
*n~5 + 6*xm~5 + 75*%m”4xn + 340*m”~3*n"2 + 675%m”~2*n"3 + 548*m*n~4 + 120*%n"5 +
15*%m~4 + 150*m~3*n + 510*m~2*%n"2 + 675*m*n~3 + 274*n"4 + 20*m~3 + 150*m~ 2%
n + 340*m*n~2 + 225%n"3 + 15*xm~2 + 75%m*n + 85*n"2 + 6*m + 15%n + 1)
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310  [(ex)" (a+bx") (A + Bx")(c +dx")" dx
Optimal. Leaf size=160

cx™ 1 (ex)™(2aAd + aBc + Abc) .\ x¥*1(ex)™(ad(Ad + 2Bc) + bc(2Ad + Be)) . dx®"+1(ex)"(aBd + Abd + 2bBc) s aAc
m+n+1 m+2n+1 m+3n+1 e(

[Out] (cx(Axbxc + a*Bxc + 2%a*xA*d)*x”~ (1 + n)*(exx)"m)/(1 + m + n) + ((axd*x(2*xB*xc
+ A*d) + bxcx(Bxc + 2%A*d))*x” (1 + 2*xn)*(e*xx)"m)/(1 + m + 2*n) + (d*x(2*b*Bx*

c + Axb*xd + a*xBxd)*x~(1 + 3*n)*(e*xx)"m)/(1 + m + 3*n) + (b*Bxd™2*%x~(1 + 4x*n
Yx(exx)"m)/(1 + m + 4%n) + (a*xAxc™2*(exx)”(1 + m))/(ex(1 + m))

Rubi [A] time = 0.171506, antiderivative size = 160, normalized size of antiderivative =

1., number of steps used = 10, number of rules used = 3, integrand size = 29, number of rules

= 0.103, Rules used = {570, 20, 30}

integrand size

cx™1(ex)™(2aAd + aBc + Abc) N x2*1(ex)™(ad(Ad + 2Bc) + bc(2Ad + Be)) . dx®+1(ex)"(aBd + Abd + 2bBc) . aAc
m+n+1 m+2n+1 m+3n+1 e(

Antiderivative was successfully verified.

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

[Out] (cx(Axb*c + a*xBkxc + 2*axAxd)*x" (1 + n)*(e*x)"m)/(1 + m + n) + ((axd*(2*xBxc
+ A*xd) + bxcx(Bxc + 2%A*d))*x” (1 + 2*xn)*(exx)"m)/(1 + m + 2*n) + (d*x(2*xb*Bx*

c + A*¥b*d + a*Bxd)*x"(1 + 3*n)*(exx)"m)/(1 + m + 3*n) + (b*Bxd~2*%x~ (1 + 4#*n
Yx(exx)"m)/(1 + m + 4xn) + (axAxc™2*(exx)"(1 + m))/(ex(1 + m))

Rule 570

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

Rule 20

Int[(u_)*x((a_)*x(w_ ) (@ )*((b_.)*(v_))"(n_), x_Symbol] :> Dist[(b~IntPart
[n]*(b*v) “FracPart[n])/(a"IntPart [n]*(a*v) FracPart[n]), Int[ux(a*v) (m + n
), x], x] /; FreeQ[{a, b, m, n}, x] && !IntegerQ[m] && !'IntegerQ[n] && !
IntegerQ[m + n]

Rule 30

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

Rubi steps
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f (ex)™ (a + bx™) (A + Bx™) (c + dx”)2 dx = f (aAcz(ex)’" + ¢(Abc + aBc + 2aAd)x"(ex)™ + (ad(2Bc + Ad) + bc(Bc

_ aAc*(ex)*™
e(l +m)
_aAc?(ex)*™
el +m)
c(Abc + aBc + 2a Ad)x™" (ex)™ . (ad(2Bc + Ad) + be(Be + 2Ad))x1+2
l+m+n 1+m+2n

+ (deZ) f x*(ex)"™ dx + (c(Abc + aBc + 2aAd)) f x"(ex

+ (deZx‘m(ex)m) f x4 gy + (c(Abc + aBc + 2aAd)x™"

Mathematica [A] time = 0.342733, size = 129, normalized size = 0.81

cx"(2aAd + aBc + Abc) N x*"(ad(Ad + 2Bc) + bc(2Ad + Be)) N dx®"(aBd + Abd + 2bBc) N aAc? N bBd?
m+n+1 m+2n+1 m+3n+1 m+1 m+4

x(ex)™ (

Antiderivative was successfully verified.

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

[Out] x*(e*xx) m*x((a*xA*xc”™2)/(1 + m) + (c*x(Axb*c + a*xBxc + 2%axAxd)*x"n)/(1 + m + n
) + ((axd*x(2%Bxc + Axd) + bxc*(Bxc + 2%A*d))*x~(2*n))/(1 + m + 2xn) + (d*(2
*bxBkxc + Axbxd + a*Bxd)*x~(3%n))/(1 + m + 3%n) + (b*Bxd"2*%x~(4*n))/(1 + m +

4%n))

Maple [C] time = 0.076, size = 2410, normalized size = 15.1

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] x*(26*B*a*xc~2*n"2*x n+4*B*b*c™2*(x"n) ~2*m+8*Bxb*c~2* (x"n) ~2*n+4*xA*xb*xc~2*x"n
*m+14*xBxbxckd* (x7n) ~3*n+12xA*xaxckdrm”2xx " n+52xAkaxckd*n”2*xx " n+27 % Axbxc” 2km*
nxx n+8*xAxbkckxd* (x"n) “2¥m+12xA*xaxd " 2+¥m*n" 3% (x"n) "2+ 2% Axb*xckd*xm”4* (x"n) "2+8%
Axbxcxd*xm~3* (x7n) "2+24*%Axbkckd*n” 3% (x7n) “2+14*Bxb*xcxd*km”3*n* (x"n) ~3+28*Bxb*
cxd*m~2*n" 2% (x"n) "3+16*Bxbxcxd*m*n~3* (x"n) “3+4*B*b*c”2*m”3* (x"n) "2+6*Bxaxd”
2+m~ 2% (x"n) "3+14*Bxaxd"2*xn" 2% (x"n) "3+12*B*xb*xc”2*n"3*% (x"n) "2+4*A*xa*xc”2+m"3+5
OxAxa*xc™2*xn~3+6xAxa*xc”2xm~2+35xA*xa*xc™2+¥n" 2+b*B*d”~2* (x"n) “4+A*xb*xd~2* (x"n) "3+
Bxa*xd”2*(x"n) "3+A*axd" 2% (x"n) "2+24xAxaxc”T2¥n"4+Axa*xc”2xm”4+9*Axb*xc”T2xx “n*xn+
4xBxaxc”2xx n*m+9*Brxa*xc”T2xx T nkn+A*axd " 2xm”4* (x"n) T2+ 2k AkakckdrmT4xx T n+24*x A%
a*d” 2+ m”2*n* (x7n) "2+38*Axaxd " 2+¥m*n " 2% (x"n) T2+9*AxbxcT2xm " 3*n*x "n+26*A*xb*c”2
*m”2%n " 2%x " n+24%Axbxc T 2xm*n " 3xx " n+19%BxbkxcT2xm~2*n " 2% (x"n) "2+50%Axa*xc” 2xm*n
“3+6xB*b*cT2*¥m” 2% (x"n) "2+19%Bxb*c”2*n" 2% (x"n) T2+4*xAxa*xd " 2* (x"n) " 2*xm+8*Axaxd
“2%(x7n) T2*n+6*xAxbxcT2xm T 2*x " n+26*Axbxc”2*n " 2%x "n+6*Bkxaxc”T2*xm” 2*xx " n+48*Bkxax
cxdxm*n* (x"n) "2+54xAxaxckdrxmrn*xx n+8*Bxb*xc”2+m”3*kn* (x"n) T2+6*Bxbxd " 2*¥m” 2% (x
“n) "4+11*Bxb*d"2*n"2*% (x"n) “4+4*xA*a*d”2+m”3* (x"n) "2+12*xAxa*xd"2+%n"3* (x"n) "2+A
*b*cT24m”4kx " n+21 % Axbxd " 2xm " 2¥n* (x"n) "3+28*Axb*xd " 2*xm*n"2* (x"n) ~3+12*B*b*c”2
*m*n~ 3% (x"n) "2+8*Bxb*ckxd*m~3* (x"n) “3+164B*b*xcxd*n”3* (x"n) ~3+18*Bxb*d” 2*m*n*
(x7n) “4+4*axAxc”2xm+10*axAxc”2xn+a*xAxc”2+30kAxa*xc” 2 xm¥n+4*xAxb*d"2*xm~3* (x"n)
“3+8*A*b*d"2*n" 3% (x"n) "3+4*Bxa*xd " 2+m”3* (x"n) ~3+8*Bxaxd"2*n" 3% (x"n) ~3+B*b*c”
2+¥m~4* (x7n) "2+16xAxbxcxd*xm”3*n* (x"n) "2+38*kAxbkckdrmT2xn" 2% (x7n) T2+24 % Axb*c*
d*m*n~ 3% (x"n) "2+16*Bxa*xckd*m”3*n* (x"n) "2+38*Bxakxcxd*m~2+n" 2% (x"n) ~2+24*B*xax*
cxd*xm*n~3* (x"n) "2+B*axd"2*m~4* (x"n) "3+4*B*xb*d"2+*m" 3% (x"n) "4+21*Axb*xd " 2*xm*n*
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(x"n) "3+9*Bkxaxc”2*xm” 3knxx n+26*Bxaxc”2*xm”2*n " 2xx " n+24*Bxaxc” 2*¥m*n " 3*x " n+8*B
*axcxd*m”3* (x7n) "2+24*Bxaxckd*n"3* (x"n) T2+21*B¥xaxd " 2+¥m*n* (x"n) ~3+24*Bxb*xc”2
*m”2%n* (x7n) "2+38*Bxbxc 2xm*xn " 2% (x"n) T2+12*Bxb*xckd*m”2* (x"n) ~3+28*B*b*c*d*n
2% (x7n) "3+4xAxbxd" 2% (x7n) "3*m+7*A*¥b*d " 2% (x"n) "3*kn+4*Braxc”2xm”3*%x " n+24*B*a
*CT 240" 3*%x " n+4*Braxd " 2% (x7n) "3*km+7*Bxa*xd”2* (x"n) ~3*n+8xAxa*xckd*m”3*x n+48*A
*axcxd*n”~3xx Tn+24xAxaxd " 2xm*nk (x7n) T2+27 % AxbxcT2*xm T 24n*x " n+52*Axb*c” 2*m*n "2
*x"n+12*%Axbxckxdkm”™2% (x"n) T2+38*Axbkcxd*xn”2* (x"n) T2+27*Bxaxc 2 m” 2*%n*x " n+16%*
Axbxcxd* (x7n) ~24n+27*B*xa*xc” 2xmkn*xx " n+8*Bxaxcxd* (x"n) "2*«m+16*Braxckd* (x"n) "2
*n+8xAxakxckdrx nkm+18xAxaxckdxx n*n+28*Bxaxd”2xmkn" 2% (x"n) ~3+6xAxb*xd " 2*xm ™2
(x"n) "3+14*A*%b*d"2*n" 2% (x"n) ~3+Bxaxc”2¥m~4*x " n+2*kAxaxckd*x " n+10*xAxaxc”2+¥m™3
*n+35xA*xaxc”2¥m”2*xn " 2+Bxb*xd " 2*m~4* (x"n) “4+A*b*d"2*m~4* (x"n) “3+6xAxa*xd”2xm"2
*(xX7n) T2+19%A*xaxd"24n" 2% (x"n) T2+4*xAxbxc”2*xm” 3%x "n+4*m¥b*Bxd " 2* (x"n) "4+6*b*B
*d7 2% (x7n) "4*n+2* (x7n) “3xbxBxc*xd+2* (x"n) "2k Axbxckd+2*xBxakxckdx (x"n) "2+B*b*c”
2% (x7n) "2+A*b*c”2*x " n+B*axcT2*%x n+6*B*xb*d"2*n" 3% (x"n) “4+24*A*¥b*c”2*n"3*x " n+
21*B*a*xd”2*m”2*n* (x"n) ~3+42*Bxb*ckd*m*n* (x"n) ~3+54*xAxakckdrm”2*n*x n+104*A*
a*xcxd*m*n”2*x"n+48*Axbxckxdxm*n* (x"n) "2+42*Bxbxcxd*m”2*n* (x"n) ~3+56*B*b*xckd*
m*n~ 2% (x7n) "3+18kAxaxckdrm”3knkx n+52*kAxakckdrm”2*xn " 2xx "n+48xAxaxckdxmkn 3%
X" n+48*xAxb*xcxd*xm”2*xn* (x"n) "2+ 76xAxbxckdkm*xn”2* (x"n) "2+48*Bxaxckxdrm”2*n* (x"n
) T2+76*Brakxckd m*n” 2% (x7n) T2+52*Bxaxc”2*¥m*n " 2*x "n+12*Bxaxcxd*m”2* (x"n) ~2+38
*Brxaxckd*n”2* (x7n) "2+24*Bxbxc”2¥m¥n* (x"n) "2+8*Bxbxcxd* (x"n) ~3*m+30*kAxaxc”2*
m~2*n+70%A*xa*xc”2xmkn " 2+8*Axbxd " 2xm*n" 3% (x"n) “3+6*B*xb*xd”"2*mkn" 3% (x"n) “4+7*A*
b*xd~2*m~3%n* (x"n) ~3+6*B*xb*d"2*m~3*n* (x"n) “4+11*Bxb*d"2*xm~2*n" 2% (x"n) “4+19*A
*axd"2+m”2*n " 2% (x7n) T2+8*A*xaxd"2*m”3*n* (x"n) "2+7*Bxa*xd”~2*m~3*n* (x"n) ~3+14*B
*a*xd"2+m”2*n" 2% (x"n) "3+8*Bxa*xd " 2+«m*n " 3* (x"n) ~3+2*Bxbxcxd*m~4* (x"n) ~3+18*Bx*b
*d72+¢m” 2*nk (x7n) T4+22*Bxbxd " 2¥m*n " 2% (x"n) T4+2*xBxaxcxdxm~4* (x"n) "2+14xA*xb*d”
2+m~2*n"2%(x"n) "3) / (1+m) / (m+n+1) / (1+m+2#n) / (1+m+3%n) / (1+m+4*n) *exp (1/2*m* (-
I*¥Pixcsgn(I*e*x) ~3+I*Pi*csgn(I*e*xx) 2*csgn(I*xe)+I*Pikcsgn(I*xe*xx) " 2xcsgn(I*x
)-I*Pi*csgn(Ixexx)*csgn(Ixe)*csgn(I*x)+2*1n(e)+2*1n(x)))

Maxima [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: ValueError

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Exception raised: ValueError

Fricas [B] time = 1.24824, size = 3268, normalized size = 20.42

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] ((B*b*d"2*m~4 + 4*Bxb*d~2+*m~3 + 6*Bxb*d"2*m~2 + 4*Bxbxd~2+m + B*b*d"~2 + 6*(
Bxb*d~2*m + Bxb*d~2)*n"3 + 11%(B*b*d~2*m~2 + 2*B*b*d~2*m + B*b*d~2)*n"2 + 6
* (Bxb*xd"2*m~3 + 3*Bxb*d"2*m~2 + 3*Bxb*d~2*m + B¥b*d~2)*n)*x*x” (4*n)*e” (m*lo
g(e) + mxlog(x)) + ((2%Bxb*cxd + (Bxa + Axb)*xd~2)*m~4 + 2xBxbkckxd + 4*(2*Bx
bxcxd + (Bxa + A*¥b)*d"2)*m"3 + 8*x(2*Bxbxcxd + (B*a + Axb)*d"2 + (2*Bxb*c*xd
+ (B*a + A*b)*d~2)*m)*n~3 + (B*a + Axb)*d"2 + 6x(2*xBxb*c*d + (Bka + Axb)*d~
2)*m~2 + 14x(2*Bxbxc*d + (B*a + A*¥b)*d~2 + (2xBxbxcxd + (Bxa + Axb)*d~2)*m”
2 + 2% (2*«Bxbxc*d + (B*a + A*b)*d~2)*m)*n"2 + 4% (2*Bxb*cxd + (B*a + Axb)*d"2
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)¥m + 7x(2*Bxbxc*d + (2*Bxbxc*d + (B*a + A*b)*d"2)*m~3 + (B*a + A*xb)*d"2 +
3% (2*Bxbxcxd + (B*a + A*b)*d"2)*m™2 + 3*(2*Bxbxcxd + (Bxa + Axb)*d~2)*m)*n)
*xx*x” (3*n) *e” (m*log(e) + mxlog(x)) + ((Bxb*c™2 + Axa*xd™2 + 2x(Bxa + Axb)*cx
d)*m™4 + Bxb*c"2 + Axa*xd”2 + 4*x(B*xb*cT2 + A*axd"2 + 2% (B*a + A*b)*c*d)*m”3
+ 12%(B*b*c™2 + A*xaxd~2 + 2% (B*a + Axb)*cxd + (Bxb*c™2 + A*xa*xd™2 + 2*x(Bxa +
Axb)*c*xd)*m)*n~3 + 2*x(Bxa + Axb)*cxd + 6x(Bxb*c”™2 + A*axd™2 + 2% (B*a + Axb
Yxcxd)*m~2 + 19*%(B*b*c”™2 + Axaxd~2 + 2% (Bxa + A*b)*ckd + (Bxb*c™2 + Axaxd”2
+ 2% (B*a + Axb)*cxd)*m~2 + 2% (B¥b*c”2 + Axaxd”2 + 2x(Bxa + Axb)*c*d)*m)*n”
2 + 4x(B*b*c™2 + Axaxd"2 + 2% (B*a + Axb)*ckxd)*m + 8x(Bxbxc~2 + A*xaxd”2 + (B
*b*xc”2 + Axaxd"2 + 2x(Bxa + Axb)*c*d)*m”3 + 2*%(Bkxa + Axb)*cxd + 3% (B¥b*c™2
+ Axa*xd”2 + 2% (Bxa + Axb)*ckxd)*m~2 + 3*%(Bxb*xc”2 + A*xaxd™2 + 2*x(B*a + Axb)*c
xd) *m) *n) *x*x”~ (2*n) *e” (m*log(e) + m*log(x)) + ((2xAxaxckd + (Bxa + Axb)*c”2
)*xm~4 + 2kAxaxckd + 4x(2xAxaxcxd + (B*a + A*b)*c”2)*m”3 + 24x(2xAxaxckxd + (
Bxa + Axb)*c”2 + (2%A*xa*c*d + (B*a + A*b)*c”2)*m)#*n~3 + (B*a + A*b)*c™2 + 6
*(2xA*xaxckd + (Bxa + Axb)*c™2)*m™2 + 26*%(2xAxaxcxd + (Bxa + A*¥b)*c™2 + (2*A
xakxckd + (Bkxa + A*b)*c™2)*m~2 + 2% (2*A*xaxckd + (B*a + Axb)*c”2)*m)*n"2 + 4%
(2xA*axc*d + (Bka + Axb)*c™2)xm + 9% (2xAxa*xc*d + (2xAxaxcxd + (B*a + Axb)*c
“2)*m~3 + (B*a + Axb)*c”2 + 3% (2%Axaxc*d + (Bkxa + Axb)*cT2)*m”2 + 3% (2kA*ax
cxd + (B*a + A*b)*c”2)*m)*n)*x*x"n*e” (m*xlog(e) + m*log(x)) + (A*axc™2*m~4 +
24xAkaxc”2*n"4 + 4xAkaxcT2*m”3 + 6xAkaxcT2*m”2 + 4xAkaxcT2*m + Axaxc”™2 + 5
O* (Axaxc™2*xm + A*xaxc™2)*n~3 + 35x(Akxaxc™2*xm™2 + 2xAxaxc™2%m + A*xa*xc™2)*n"2

+ 10x (Axa*c™2+m™3 + 3kxA*a*xc™2#m™2 + 3xAkxaxc”2*m + Axaxc”2)*n)x*x*e” (m*log(e)
+ mxlog(x)))/(m™5 + 24x(m + 1)*n"4 + 5*m™4 + 50*x(m~2 + 2%m + 1)*n~3 + 10*m
"3 + 35%x(m”3 + 3*m™2 + 3xm + 1)*n"2 + 10*m”2 + 10*x(m”"4 + 4*m~3 + 6+m”2 + 4%
m+ 1)*n + 5%m + 1)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Timed out

Giac [B] time = 1.18954, size = 4610, normalized size = 28.81

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] (Bxb*d~2*m~4*x*x"m*x~ (4*n)*e”m + 6*Bxbxd~2*m”~ 3*n*x*x " m*x~ (4*n)*e”m + 11*Bxb
*d724m” 240" 2%k x"m*x " (4*n) *e”m + 6*Bxb*d”2*kmkn”3*kx*kx"m*x” (4*n)*e”m + 2*Bxbx*
cxd*m~4*x*x"m*x” (3*n) *e"m + Bxaxd 2*xm~4*x*x"m*x” (3*n) *e"m + Axbxd"2¥m”4*x*x
“m*x” (3*n) *e"m + 14*Bkbxckxd*xm”3*n*x*x m*x” (3*n)*e"m + 7*Bkxaxd”2*m”3*n*x*x"m
*x7(3%n)*e"m + TxAxb*xd”2*xm”3*knkx*x mkx” (3*n) *e”m + 28*Bxbkxckxd*m”2*n"2*x*x"m
*x7(3%n) *e"m + 14*Bxaxd”™2xm~2*n"2%xkx"m*x” (3*%n) *e"m + 14xAxb*xd”2*m”2*n " 2%x*
x"m*x” (3*%n) *e"m + 16*Bxbkckxdrm*n” 3xx*x m*x” (3*n)*e m + 8*Bxaxd 2xmkn~3kx*kx”
m*xx”~ (3*n)*e"m + 8*xA*xbxd”2*mkn"3kx*x"m*x” (3*n)*e"m + BixbkxcT2xm"4xx*xx"mxx” (2%
n)*e"m + 2xBxaxckd*m~4*x*x"mkx” (2*n)*e"m + 2*xAxb¥xckd*m 4 x*kx"mkx” (2*n) *e"m
+ Axa*xd”2xm~4*x*xx"m*x” (2%n) *e"m + 8*Bxbkc”T2xm”3*n*x*x"m*x” (2*n)*e"m + 16%Bx*
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axcxd*xm”3knxx*x"mxx” (2*n)*e"m + 16*%Axbxckxdkm”3*nkx*kx"m*x” (2%n) *e"m + 8SxAxax
d72*m”3*knxxkx "mkx” (2%n) *e"m + 19%Bxbkxc”2*m”2*n"2*xx*x"m*xx” (2*%n) *e"m + 38*Bxa
*Ckd*m” 20" 2k xkxTmkx T (2%n) *e"m + 38*Axbkckdkm”2*n”2xx*xx"m*x” (2*n) *e”m + 19%
Axaxd~2xm~2*n " 2%x*x"m*x” (2*n) *e"m + 12*BxbxcT2¥m*n"3*x*x mkx” (2*n)*e"m + 24
*Brakxckdimin” 3kxkx"mkx” (2*n) *e"m + 24*Axbkckdrmin”3kxkx"mrkx” (2%n)*e"m + 12
Axa*xd”2xm*n " 3*x*x mkx” (2*n) *e"m + BxaxcT2xm~4*xx*x"m*x n*e"m + AxbkxcT2¥m”4x*x
*X"m¥x nxe"m + 2kAxakckdxmT4xx*x mxx nke m + 9¥BkxaxcT2*xm”3*knxx*x m*xx " nkxe m
+ 9kA*b*xc”T2xm” 3kn*x*xXx " m*x " n*e"m + 18kAkxakckdrm”3kn*x*x m*x " n*¥e"m + 26%B¥xax*c
T2xmT2*kn T 2% x kX Tmkx n*ke m + 26%AxbkxcT2xm”2*n T 2% x kX mkx " n*ke " m + 52%Axakxckdxm”
2*%n"2xx*x m*xx nke m + 24xBkxaxcT2*min”3*kxkxTmkx nke m + 24*xAxbkc”2¥m*kn” 3%x*x
“mxx"nke m + 48xAxakckxd minT3kx*kXxTm*x n*ke m + AxakxcT2xm”4xx*x"mkxe m + 10%xA*
a*xc”2xm”3knxx*kx m¥ke m + 35kAkaxcT2xmT2*n"2*%x*x " m*ke m + S50kAxakc”T2xmikn”3%x*x
“mxe"m + 24xAxaxcT2¥n"4dxxxx mke"m + 4xBxb*xdT2xm”3*xx*x"m*x” (4*n)*e"m + 18%Bx
b*d~2*xm~2*n*xx*x"m*x” (4*n) *e"m + 22*Bxbxd”2*m*n"2*x*x m*x” (4*n)*e"m + 6xBxb*
d"2*n " 3*kx*x"m*x” (4*n)*e"m + 8*Bibkckdkm”Ikx*kx"m*x” (3*n)*e”"m + 4*xBxaxd"2*xm”3
*xkx m*x” (3*n) *e"m + 4*xAxb*xd"2+m”3*x*x"mkx” (3*kn) *e"m + 42*BxbkckdRm”2knkxkx
“mxx” (3*n)*e"m + 21*Bkxaxd”2+*m”2*n*xkx"m¥x” (3*n)*e"m + 21kAxb*d”2*m”2*knkx*x”
m*x” (3*n) *e"m + 56*xBxbkcxdxm¥n”2xx*x mkx” (3*n)*e"m + 28*Bxaxd”2*m*n”2*x*x"m
*x7(3*n) *e™m + 28*Axbxd"2xm*n"2*x*x " m*x” (3*n) *e"m + 16*Bkbkxcxd*n”3*x*x"m*kx”
(3*n)*e”m + 8*Bkxaxd™2*n" 3*kx*x"m*x” (3*n)*e"m + 8*kA*xbxd"2*n"3*kx*x"m*x” (3*n) *e
“m + 4%Bibkxc”T2xm”3kx*x"m*x” (2%n)*e"m + 8*Brakxckdrm~3kx*x"m*x” (2*n)*e"m + 8%
Axb¥ckxdxm~3*x*x " m*x” (2%n) *e™m + 4dxAxaxd”2xm”3*kx*kx"mkx” (2%n) *e"m + 24%Bxbxc”
2*xm”2*xn*xkx "mxx” (2%n) *e"m + 48*Bxaxckdxm”2xnxx*x"m*x” (2*n)*e"m + 48xAxbxcxd
AT 20k TR T (2*%n) *eTm + 24%A%xa*xd”2¢m” 2*knkxkxTmkx”T (2*n) *e"m + 38*Bxb*xc”2x*
m*n~2*x*x"m*x” (2*n) ke"m + 76*Brakckdrmxn~2¥x*x"m*x” (2*n) ke m + 76xAxbkxcxdxm
*n " 244X Tmkx” (2*%n) *e"m + 38*xAxaxd”2+m*n” 2*xkx"mkx” (2*%n)*e"m + 12%Bxb*c”2*n”
Bkx*xx"mkx” (2%n) *e"m + 24xBrakcxd*n”3xx*x"mxx” (2*n)*e"m + 24*Axbxckxdkn”3¥x*x
“mxx”(2%n) *e"m + 12%A*xaxd”2#n” 3kx*x"mxx” (2*n)*e”"m + 4¥BkxaxcT2*m”3xx*x m*x"n
*e"m + 4xAxbxcT2¥m”3*kx*kx mkXx nkxe m + 8kxAkxakckdrm”3*xx*x m*x " n¥e"m + 27*Bkxax*c
T2xmT2kn*xx*kX T mEkx nke T m + 27*AxbkxcT2*xmT2*%nkx*x mkx " nkxe m + S4xAkxakckdxm”2¥n*
x*X " mkx " n*e"m + 52*BxakxcT2km*n”2%x*x " m*x nke"m + 52%A*xbkcT2km¥n”2*%x*x m*xx"n
e m + 104*Axaxckdrm*n”2*x*x " m*x nkxe m + 24xBkxaxcT2*n"3*x*x " m*x n¥e m + 24%*
Axb*Cc™2xn " 3kx*x"mkX nke m + 48kxAxakckd*n”3xx*x"mxx nke m + 4xAkxakxcT2*xm”3kx*
x"mxe m + 30kAxakxcT2xm”2*n*x*x " mke m + T7TOxAkxakcT2*xmkn”2*xx*x m*e"m + 50xAxax
CT2*xn"3*x*x"m*e"m + 6*Bxbxd"2*xm”2*xx*x"m*x” (4*n) *e"m + 18*Bxb*xd”2*mkn*x*x m*
x"(4*n)*e”m + 11*B*b*d"2*n"2*xx*x"m*x” (4*n)*e"m + 12*Bibkckdrm”™2*x*x"m*x”~ (3%
n)*e"m + 6xBxaxd”2+m”2*x*x m*x” (3*n)*e"m + 6xAxb*xd"2+m”2*x*x m*kx” (3*n)*e"m
+ 42%B¥bxcxd*minxx*x"mxx” (3*n)*e"m + 21*Bxaxd”2*mrn*xkx m¥x” (3*%n)*e"m + 21x%
Axb*d ™ 2xm¥n*xkx " m*x” (3%n) *e"m + 28*B¥bkckxd¥n”2xx*x m*x” (3*n)*e"m + 14*Bxaxd
T24n T 2%xkxTmkx” (3*n) *e"m + 14%A*xb*d”2*n” 2*kxkx"mkx” (3*n)*e”m + 6*Bxb*c”2*m”2
*xkx"m*x” (2*%n) *e"m + 12*Bkaxckxd*mT2*x*x"mkx” (2*%n) *e"m + 12*xAxbkxckd*mT2*x*kx”
m*x”~ (2*n)*e"m + 6*xAkxaxd”2xm”2xx*x"m*x” (2%n)*e"m + 24*Bxbkxc”2*minkx*x " m¥x” (2
*n)*e"m + 48*Braxcxd*minkx*x mxx” (2*n)*e"m + 48¢Axbxckdrmin*xkx m*xx” (2*n) *e
“m o+ 24*Axaxd”2xmin*xkxTm*x” (2*n)*e"m + 19*%Bxb¥xcT2xn"2*xkxx"m*x” (2%n) *e"m +
38*Braxckxd*n~2xx*x"m*x” (2*n) *e"m + 38*kAxbkckxdxn"2xx*x"m*x” (2*n)*e"m + 19%Ax
axd"2xn " 2xxxx mkx” (2%n) *e"m + 6xBkxaxcT2¥m”2xx*x mkx " nke m + 6xAxbkxcT2xm”2%x
*x"m*kx nxe"m + 12%AxaxckdrmT2*x*kXxTm*x n*ke m + 27*BkxakxcT2¥xmiknxx*x " mkxx n*xe m
+ 27*Axp*c”2*xm*knxx*x " m*xx " nkxe m + S4xAkxakcxdimin*kx*kx m¥kx nxe"m + 26%Bkxaxc”2x*
n-2%x*Xx " mkx nxe " m + 26%A*bxcT2*xnT2*kx*xXx mkx n*e m + 52*%Axakxckdxn”2*xx*x"m*xx"n
*¥e"m + 6xAxaxcT2¥m”2*x*x " mke m + 30*kAxakxcT2xmxn*x*x " mke"m + 35kAkakcT2*n”2x%
x*x"m*xe"m + 4*Bxb*xd" 2 m*x*kx"mkx” (4*n)*e"m + 6*%Bxb*d " 2*n*x*kx"mkx” (4*n)*e"m +
8*Bibkckdrmixkx"m*x” (3*n)*e”m + 4*Braxd”2kmkxkx"mkx” (3*n)*e”m + 4*xAxb*xd"2x*
m¥x*x"m*x” (3*%n)*e”"m + 14*Bxb¥ckd*n*x*x"m*x” (3*n)*e " m + 7T*Bkxaxd 2*nxx*x " mxx”
(3*n)*e"m + 7xA*xbxd~2*nxx*x " m*x” (3%n)*e"m + 4*B¥bkcT2¥m*x*kx"m*x” (2%n) ke m +
8*Braxckdrmkx*x mxx” (2*n)*e”m + S*xAxbrckdrmixkx"mxx” (2*n)*e"m + 4xAxaxd”2x*
m¥xkx"mxx” (2%n) *e"m + 8*BxbxcT2knkx*x mkx” (2*n)*e"m + 16*Bxaxckdknkx*x mkx”
(2*n)*e”m + 16*%A*xbkckdrnkx*xx"m*x”™ (2*n)*e™m + S*xAkaxd ™ 2*xn*xx*x"m*x~ (2*n)*e"m
+ 4xB¥xa*xcT2*mxx*x m*xx " nke m + 4xAkxbkxcT2kmxx*x " m¥x " nke m + 8kAxaxckdrm*kx*kx"m
*x " n¥e"m + 9kBkxakcT2¥mkx*xxTm*x nke m + 9xAkxbxcT2*knxx*x " m*xx"nxe m + 18xAkxaxc



77

*Aknkxkx T mkx n¥xe " m + 4kAkakcT2xmkx*x m¥e m + 10xAxakxcT2*n*kx*x"mkxe"m + Bxbx*d
T2*kx*xxmkx” (4%n) *e"m + 2*B¥bkckd¥xx*x"mxx” (3*%n)*e"m + Braxd T 2*xkx"m¥x” (3%n) *
e"m + Axbxd”"2*x*x"m*x”(3*n)*e”m + B¥bkcT2xxkx"mxx” (2*n)*e”m + 2*Braxckd*xxkx
“mxx” (2*n) *e"m + 2kAsxbkxcxdxxkx"m¥x”(2*n)*e"m + Axaxd”2*x*x"m*x” (2%n)*e"m +
BxaxcT2xx*x " m*x " n*e"m + AxbkxcT2*x*Xx " m*x " n*e"m + 2kxAxakckd*xx*x"m*x nke"m + A
*axc”T2*x*x mkem) /(m~5 + 10*m~4*n + 35%m~3*n"2 + 50*m”~2*n"3 + 24*m*n~4 + 5%
m~4 + 40*m~3*n + 105%m~2*n"2 + 100*m*n~3 + 24*n"4 + 10*m~3 + 60*m~2*n + 105
*m*n~2 + 50*n~3 + 10*m~2 + 40*m#*n + 35*%n"2 + 5*%m + 10*n + 1)
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3.11 f(ex)m (A+ Bx")(c+ dx")* dx
Optimal. Leaf size=102

cx™ 1 (ex)™(2Ad + Be) .\ dx?"+1(ex)"(Ad + 2Bc) . Ac?(ex)™+1 .\ Bd?x3m 1 (ex)™
m+n+1 m+2n+1 e(m+1) m+3n+1

[Out] (cx(Bxc + 2*xAxd)*x~ (1 + n)*(e*xx)"m)/(1 + m + n) + (d*x(2%Bxc + Axd)*x~ (1 + 2
*n)*(e*xx) ™ m)/(1 + m + 2*n) + (Bxd™2*x~ (1 + 3*n)*(exx)™m)/(1 + m + 3*n) + (A
*xc"2x(exx)~(1 + m))/(ex(1 + m))

Rubi [A] time = 0.0759361, antiderivative size = 102, normalized size of antiderivative
= 1., number of steps used = 8, number of rules used = 3, integrand size = 22, number of rules
= 0.136, Rules used = {448, 20, 30}
cx™ 1 (ex)™(2Ad + Bc) .\ dx?"+1(ex)"(Ad + 2Bc) . Ac?(ex)™+1 .\ Bd?x3m 1 (ex)™
m+n+1 m+2n+1 e(m+1) m+3n+1

integrand size

Antiderivative was successfully verified.

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

[Out] (cx(Bxc + 2*xA*d)*x~ (1 + n)*(exx)"m)/(1 + m + n) + (d*(2*Bxc + Axd)*x"(1 + 2
*n)*(e*xx) ™ m)/(1 + m + 2%n) + (Bxd"2*xx~ (1 + 3*n)*(exx) ™ m)/(1 + m + 3*n) + (A
xc72%(exx)"(1 + m))/(ex(1 + m))

Rule 448

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

Rule 20

Int[Cu_.)*x((a_.)*x(v_))"(m_)*((b_.)*(v_))~(n_), x_Symbol] :> Dist[(b~IntPart
[n]*(b*v) "FracPart[n])/(a"IntPart[n]*(a*v) FracPart[n]), Int[ux(a*v)"(m + n
), x], x] /; FreeQ[{a, b, m, n}, x] && !IntegerQ[m] && !IntegerQ[n] && !
IntegerQ[m + n]

Rule 30

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

Rubi steps

f (ex)™ (A + Bx") (c + dx")? dx = f (Ac2(ex)™ + c(Be + 2Ad)x"(ex)™ + d(2Bc + Ad)x?(ex)" + B2 (ex)™) dx

_ AcZ(ex)“m
el +m)
_ ACZ(ex)1+m
~e(1+m)
_ (Bc+ 2Ad)x " (ex)™ N d(2Bc + Ad)x'*?" (ex)™ N Bd?x1+3 (ex)™ N Ac?(ex)!*™
l+m+n 1+m+2n 1+m+3n e(l +m)

+ (B2) f 3(ex)™ dx + (d(2Bc + Ad)) f 2 (ex)" dx + (c(Be + 2Ad))

[y

+ (dex‘m(ex)’”) f X3 dx + (d(2Bc + Ad)x ™ (ex)™) f X2 dx 4+ (cf
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Mathematica [A] time = 0.110322, size = 78, normalized size = 0.76

cx™(2Ad + Bc)  dx¥(Ad +2Bc)  Ac? Bd?x3"
x(ex)™ + + +
m+n+1 m+2n+1 m+1 m+3n+1

Antiderivative was successfully verified.

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

[Out] x*(exx) m*x((A*c”2)/(1 + m) + (cx(B*c + 2¥Axd)*x™n)/(1 + m + n) + (d*(2*Bxc
+ Axd)*x"(2%n))/(1 + m + 2*n) + (Bxd™2*x"(3%n))/(1 + m + 3*n))

Maple [C] time = 0.052, size = 732, normalized size = 7.2

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] x*(12%Axcxd*m*n~2*xx n+16*Bxcxd*sm*n* (x™n) ~2+20*xAxcxd*m*n*x " n+A*c”~2+2*%(x"n) "2
*Bxckd+3*xBxcT2*xm”2*%x n+6*BkxcT2*xn " 2*xx " n+3*B*cT2*x " nxm+5*xBxcT2*%x " n*n+6*xAxc” 2%
N7 3+3kA*xcT2xm T2+ 11k AxcT2*xn " 2+A*c”T2xm " 3+Bxc T 2*m” 3%x "n+3*m*Bxd 2% (x"n) ~3+3*Bx*
d"2*(x"n) "3*n+3*xA*xd " 2% (x"n) "2*m+4*kA*xd"2* (x"n) "2*xn+2*%B*xd " 2+n" 2% (x"n) "3+3*A*d
“2xm”T2% (x7n) T2+3%A*xd"2*n" 2% (x"n) T24B*d"2+m” 3% (x"n) “3+A*d"2*m~3* (x"n) ~2+3*B*
d”2xm~2* (x7n) "3+10*A*xckd*m”2*n*x "n+8*B*xckd*m”2*n* (x"n) ~2+6*Bxcxd*m*n” 2% (x"n
) T2+6x Ak cxd*xTnkm+ 10k Axckd*xx " n*n+3*Bxd " 2+%m ™ 24n* (x"n) "3+2*Bxd”2*xm*n" 2% (x"n) ~
3+4xA*d72*m ™ 2xn* (x7n) T2+3%A*d " 2¢m*kn " 2% (x7n) T2+2*Bxcxd*m”3* (x"n) "2+6*B*xd " 2*m
*n* (x7n) "3+2kAxckd*m”3*kx " n+8*A*xd " 2+¢m*n* (x7n) T2+5*%Bkc T 2*xm " 2*n*x " n+6+B*c ™ 2*kms*
n=2*x"n+6*Bxcxd*m”2* (x"n) "2+6%Bxcxd*n”2* (x"n) T2+6*xAxckxd*¥m”2*xx n+12*A*xckd*n”
2*%x"n+10*Bxc”2*m*n*x " n+6*B*xckd* (x"n) "2xm+8*Bxckxd*x (x"n) "2*n+3xAxcT2¥m+6xAxc”
2+n+B*Cc”2*xx " n+B*d"2*% (x"n) "3+A*d" 2% (X7n) T2+6%AxcT2xm " 2*xn+1 1% AxcT2¢m*n " 2+12%A
*xCT2xmAn+2xx " nkAxc*xd) / (1+m) / (m+n+1) / (1+m+2+*n) / (1+m+3+*n) *exp (1/2*m* (-I*Pix*cs
gn(Ixexx) " 3+I*xPixcsgn(Ixex*x) “2*csgn(I*e)+I*Pixcsgn(I*e*x) ~2*csgn(I*x)-I*Pix
csgn(Ixex*x)*csgn(I*e)*csgn(I*x)+2x1n(e)+2*1n(x)))

Maxima [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: ValueError

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Exception raised: ValueError

Fricas [B] time = 1.11974, size = 1208, normalized size = 11.84

(Bd2m3 + 3 Bd?m? + 3 Bd?m + Bd? + 2 (dem + de)n2 +3 (Bd2m2 +2Bd%m + de)n)xx3”e(m log(e)+mlog(x)) 4 ((2 F

Verification of antiderivative is not currently implemented for this CAS.



80

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

[Out] ((B*d~™2*m~3 + 3*Bxd~2#*m~2 + 3*B*xd"2*m + B*d~2 + 2*x(B*d™2#m + B*d"2)*n"2 + 3
*x(Bxd~"2*m™2 + 2*B*d"2*m + B*d"2)*n)*x*x”~(3*n)*e” (m*xlog(e) + m*xlog(x)) + ((2
*Bxckxd + A*d"2)*m”™3 + 2*Bxcxd + A*d"2 + 3% (2*Bxckxd + A*d"2)*m~2 + 3% (2*Bkcx
d + A¥d"2 + (2*Bxc*d + A*d"2)*m)*n"2 + 3*(2*xBkckd + A*d"2)*m + 4% (2*Bxcxd +
Axd~2 + (2%Bkxcxd + A*d"2)*m”2 + 2% (2%Bkxckd + A*xd"2)*m)*n)*x*x” (2*n)*e” (m*1
og(e) + mxlog(x)) + ((Bxc™2 + 2%Axc*d)*m~3 + Bxc™2 + 2*Axc*xd + 3*(B*c™2 + 2
*Axc*xd) *m”2 + 6% (Bxc"2 + 2xAxckd + (B*c”2 + 2kAxckd)*m)*n"2 + 3% (BxcT2 + 2%
Axcxd)*m + 5% (B*xc™2 + 2%A*ckd + (Bkxc™2 + 2xAxc*xd)*m”2 + 2% (Bkxc”"2 + 2kxAxc*xd)
*m) *n) *x*x " n*e” (m*xlog(e) + m*log(x)) + (A*c™2#m™3 + 6xA*c™2%n"3 + 3kA*xc™2*m
T2 + 3%A*cT2xm + A*cT2 + 11x(A*cT2#m + A*cT2)*n"2 + 6% (A*cT2¥m”2 + 2kAxcT2%
m + Axc”2)*n)x*x*e” (m*log(e) + m*log(x)))/(m™4 + 6%(m + 1)*n~3 + 4*m™3 + 11%
(m~2 + 2+%m + 1)*n"2 + 6*m™2 + 6x(m~3 + 3*m™2 + 3*m + 1)*n + 4*m + 1)

Sympy [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: TypeError

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Exception raised: TypeError

Giac [B] time = 1.09045, size = 1381, normalized size = 13.54

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] (B*d~2#m~3*x*x " m*x~ (3*n)*e ™ m + 3*Bxd~2*m~2*n*x*x m*x~ (3*n)*e"m + 2%Bxd~2*m*
n”2xx*xx"m*x” (3%n) *e"m + 2*kBkckdkm”T3kx*kx"mxx” (2%n) *e”"m + Axd”2*m”3kx*kx"m*x " (
2xn)*e " m + 8*xBxckdrm”2*n*x*x mkx” (2%n)*e"m + 4*Axd”2*m”2*n*x*xx mkx” (2%n) xe”
m + 6xBkxckd*m*n”2*x*x mkx” (2*n)*e"m + 3*xA*xd"2*m*n"2*x*kx"mkx” (2*n)*e"m + Bxc
T2xm” 3k kX Tm*xx n*ke m + 2%AkckdrmT3*xx*xTm*x " nke m + 5xBkxcT2¥mT2*nkxkxTmkx T nk
e"m + 10*%A*xc*d*m™2*n*xx*x " m*x nke m + 6xBkxcT2*m¥xn”2*%x*kx " m*x nkxe m + 12*%A*xcxd
*Mkn”2%X*X m*kx n¥e m + AxcT2xm”T3*x*X " m¥e m + 6%AxcT2xm”2*%nkx*x m*¥e " m + 11xA
*CT2RmAn T 2kXkXTMRke "M + 6xA*xCT24n"3*kx*kx " mke m + 3*kBkd"2xm”2xx*x " m*x” (3*n) ke~
m + 6xB*xd"2*m*n*x*x"m*kx” (3*kn)*e"m + 2xBxd"2*n"2*x*x"m*x” (3*n)*e"m + 6xBxcxd
Am T2k X "Mk (2*%n) *e"m + 3xAxdT24m”2*x*x"m*kx” (2*n) *e"m + 16*xBxckxd*m¥n*x*x"m
*x7(2*n) *e™m + 8xA*d " 2*m¥xnxx*x " m*x” (2*n)*e"m + 6xBrxckdin”2*xxx"mkx” (2%n) *xe”
m + 3%A*d72#n"2*x*x"mkx” (2*n)*e"m + 3*B*cT2#m”2*x*x mkx"nke"m + 6xAxcxd*m”2
*xkx"m*xx nke m + 10%BxcT2¥m¥xn*x*x m*x nxe m + 20*%Axckdrminkx*x m*x " n*e m +
6*xB*xCcT2*%n"2*%xkx mkx nke m + 12kAkckd*nT2*x*x mkx nke m + 3%A*xcCT2¥m”2*x*kx m*
e"m + 12%AxcT 2 min*x*x " m*xe m + 11xAxcT2¥n”2xx*x"mke"m + 3*B*xd”2xm¥xkxm¥x” (
3*n)*e"m + 3*Bxd"2xn*x*x"m*x” (3*n)*e"m + 6xBrckxdrxmrxx*x"m*x” (2%n)*ke"m + 3kAx
A" 2 mkxkx"mkx” (2*n) *e"m + 8*Brckd rnkxkxTmkx” (2*n)*e"m + 4*xAxd72*n*xkx Tmxx” (
2¥n) *e"m + 3*kBxcT2xmix*x"m*xx " n¥e"m + 6xAxckdrmixkx"mikx"nke"m + 5*BkxcT2*nkxk
x"m*x nxe"m + 10kAxckdrnxx*x"m*x nke m + 3kAkcT2xm*xx*x " m*e m + 6kxAkcT2xn*xx*
x"mxe"m + Bxd"2*x*x"m*x” (3*n) ke m + 2*xBkcxdxx*x"m*x” (2%n) ke m + AxdT2xx*x"m
*x7(2%n) *e"m + BxcT2xx*x"m*x " n*e"m + 2xAxckdrxkxTmkx"nkxe"m + A*xcT2*x*x " m*e”
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m)/(m"4 + 6*xm~3%n + 11*m™2*%n"2 + 6*xm*n~3 + 4*m”~3 + 18*m~2%n + 22*m*n”~2 + 6%
n"3 + 6*xm~2 + 18*m*n + 11*n"2 + 4*m + 6%n + 1)
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m n n 2
319 f(ex) (A+Bx™)(c+dx™) dx

a+bxn
Optimal. Leaf size=185

m+1_ m+n+l  bx"

(ex)"™*1 (a2Bd? — abd(Ad + 2Bc) + bPc(2Ad + Be)) ()" (Ab —aB)(be — ad)? oFy (1/ - /—7) A" (exy
b3e(m +1) - ab3e(m + 1) " l

[Out] (d*(2*%b*Bxc + A*xb*d - a*B*d)*x~ (1 + n)*(e*x)"m)/(b"2%x(1 + m + n)) + (Bxd 2%
x~(1 + 2xn)*(e*x)"m)/(b*x(1 + m + 2*n)) + ((a"2*B*d~2 - axbxd*(2+«Bxc + A*xd)

+ b7 2%c*x(Bxc + 2%Axd))*(exx)~(1 + m))/(b"3*e*x(1 + m)) + ((A*b - a*xB)*(b*c -

a*xd) "2*(e*x) " (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((b*x
“n)/a)])/(a*b”3*xex(1 + m))

Rubi [A] time = 0.2257, antiderivative size = 185, normalized size of antiderivative

. . ber of rul
1., number of steps used = 7, number of rules used = 4, integrand size = 31, e e =

integrand size
0.129, Rules used = {570, 20, 30, 364}

m+1_ m+n+1  bx"

(ex)"*! (a2Bd? - abd(Ad + 2Bc) + b*c(2Ad + Bc)) (ex)"*1(Ab ~ aB)(bc ~ ad)? ,F (1, I e ) dx" (ex)
+ +
b3e(m +1) ab3e(m + 1) l

Antiderivative was successfully verified.

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

[Out] (d*(2*b*B*c + A*xbxd - axB*d)*x~ (1 + n)*(e*x)"m)/(b"2%(1 + m + n)) + (Bxd~2%
x~(1 + 2#n)*(e*x)"m)/(b*(1 + m + 2%n)) + ((a"2%xBxd~2 - axbxd*(2%B*c + A*d)

+ b7 2kcx (Bxc + 2xA*d))*(e*xx)~(1 + m))/(b~3*e*x(1 + m)) + ((Axb - a*xB)*(b*c -

axd) ~2*(e*x) " (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((b*x
"n)/a)])/(a*xb”3xe*x(1 + m))

Rule 570

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

Rule 20

Int[(u_)*x((a_)*x(w_ ) (@ )*((b_.)*(v_))"(n_), x_Symbol] :> Dist[(b~IntPart
[n]*(b*v) "FracPart[n])/(a"~IntPart[n]*(a*v) FracPart([n]), Int[ux(a*v)"(m + n
), x], x] /; FreeQ[{a, b, m, n}, x] && !'IntegerQ[m] && !IntegerQ[n] && !
IntegerQ[m + n]

Rule 30

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

Rule 364

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

(a2Bd? — abd(2Bc + Ad) + b?c(Bc + 2Ad)) (ex)"  d(2bBc + Abd — aBd)x" (e
+
b3 b2

f (ex)™ (A + Bx™) (c + dx”)2 gy — f[

a + bx" B
(a2Bd? — abd(2Bc + Ad) + PPc(Be + 2Ad)) (ex)*" (BA?) [x®(ex)dx (Al
= + +
b3e(1 + m) b

(a2Bd? — abd(2Bc + Ad) + b2c(Bc + 2Ad)) (ex)'+"  (Ab - aB)(be - ad)?(ex)!*™
B b3e(1 + m) " ab3e(1

_ d(2bBe + Abd - aBd)x!*"(e0)"  BdPx+2(ex)” (a2Bd? - abd(2Bc + Ad) + I/
B b2(1 + m + n) b(1 + m + 2n) ble(l + 1

Mathematica [A] time = 0.259551, size = 153, normalized size = 0.83

m+1 m+n+1_ bx"

2 mil mintl ba't
| @2Ba2-abd(Ad+2Bo)+12c@Ad+Be)  (Ab-aB)(bead)”oF 1(1, PRE a) bdx"(~aBd+Abd+2bBc)  b2Bd2x2"
x(ex) + +

m+1 a(m+1) m+n+1 m+2n+1

b3

Antiderivative was successfully verified.

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

[Out] (x*(e*xx) m*x((a~2*%B*d~2 - a*xb*d*(2*Bxc + A*d) + b~ 2%c*(B*xc + 2*%A*xd))/(1 + m)
+ (b*d*(2xb*B*c + A*bxd - a*Bxd)*x"n)/(1 + m + n) + (b™2%B*d"2*x~(2*n))/(1

+ m + 2xn) + ((A*b - a*B)*(b*c - axd) 2*Hypergeometric2F1[1, (1 + m)/n, (1

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

Maple [F] time = 0.505, size = 0, normalized size = 0.

(ex)™ (A + Bx") (c + dx™)?
dx
a+ bx"

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

XM (m2+m(n+2)+n+1)1
((b3czem — 2 ab?cde™ + azbdzem)A - (abzczem — 2 a%bede™ + a3dzem)B) f T o dx +

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(A+B*x"n)*(c+d*x"n) 2/ (a+b*x"n),x, algorithm="maxima")
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[Out] ((b73*c™2*xe"m - 2*a*xb~2xckd*e™m + a~2*b*d"2%e"m)*A - (a*xb”2*c”2*e™m - 2*a”2
xb*ckxd*e™m + a~3*d"2xe"m)*B)*integrate(x"m/(b"4*x"n + a*b”3), x) + ((m™2 +
m¥(n + 2) + n + 1)*B*b72*d"2%e " mxx*e” (m*xlog(x) + 2*n*xlog(x)) + ((2*x(m"2 + m
*(3%n + 2) + 2*n"2 + 3*n + 1)*b"2*ckd*e™m - (W2 + m*x(3*n + 2) + 2*%n"2 + 3%
n + 1)*axbxd™2*xe"m)*A + ((m™2 + m*x(3*n + 2) + 2*¥n"2 + 3*n + 1)*b~2*c"2*e"m

- 2x(m”2 + m*x(3*n + 2) + 2¥n"2 + 3*n + 1)*axb¥ckd*e™m + (m~2 + m*x(3*n + 2)

+ 2*n72 + 3%n + 1)*a”"2*xd"2*%e"m)*B)*x*x"m + ((m~2 + 2«mx(n + 1) + 2%n + 1)*A
*b72+%d"2%e™m + (2x(m”"2 + 2xmx(n + 1) + 2*n + 1)*b"2*%cxd*e™m - (m~2 + 2*m*(n

+ 1) + 2%n + 1)*axb*d"2%e"m)*B)*x*e” (m*xlog(x) + n*log(x)))/((m~3 + 3*m~2x*(

n+ 1) + (2*xn"2 + 6*n + 3)*m + 2*n"2 + 3*n + 1)*b"3)

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

. (Bd2x3” + Ac® + (2 Bed + Adz)xzn + (Bc2 + 2Acd)x”) (ex)™
integral , X
bx" +a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m* (A+B*x"n)*(c+d*x"n) 2/(atb*x"n),x, algorithm="fricas")

[Out] integral ((B+xd~2*x~(3*n) + A*c™2 + (2xBxc*d + Axd"2)*x~(2xn) + (B*c™2 + 2*Ax
c*d) *x"n) * (exx) "m/ (b*x™n + a), x)

Sympy [C] time = 27.2062, size = 1085, normalized size = 5.86

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**m* (A+Bkxx**n)* (c+d*x**n)**2/ (at+tb*x**n) ,x)

[Out] Axc**2*ex*km*xm*x*x**m*lerchphi (b*x**n*exp_polar(I*pi)/a, 1, m/n + 1/n)*gamma
(m/n + 1/n)/(a*n**2xgamma(m/n + 1 + 1/n)) + Akxck*2kexkmkx*x*k*m*lerchphi (bxx
x*knxexp_polar(I*pi)/a, 1, m/n + 1/n)*gamma(m/n + 1/n)/(a*n**2*gamma(m/n + 1
+ 1/n)) + 2xAsxckd*ex* mimxx*x*x*kmrx**xn*lerchphi (bxx**n*exp polar(I*pi)/a, 1,
m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(a*n**2*gamma(m/n + 2 + 1/n)) + 2*A*xc*
dxexxm¥x*xx**xm¥x*k*nklerchphi (b*x**nxexp_polar(I*pi)/a, 1, m/n + 1 + 1/n)*gam
ma(m/n + 1 + 1/n)/(a*n*gamma(m/n + 2 + 1/n)) + 2xAkxckdkerkmkxkx*kmkx**nkler
chphi (b*x**n*exp_polar(I*pi)/a, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(a*n
xk2xgamma (m/n + 2 + 1/n)) + Axd*k*2kexkmxm*x*x*xm*x** (2*n)*lerchphi (b*x**n*e
xp_polar(I*pi)/a, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(a*n**2xgamma (m/n
+ 3 + 1/n)) + 2kAxd*k*2kexkmxx*kxkkmkxk* (2xn)*lerchphi (bxx**n*exp_polar (I*pi)
/a, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(a*n*gamma(m/n + 3 + 1/n)) + Axd
*okxek kMR kR xmkxkk (2*%n) xlerchphi (b*x*x*nxexp_polar(I*pi)/a, 1, m/n + 2 + 1/
n)*gamma(m/n + 2 + 1/n)/(a*n*x*2xgamma(m/n + 3 + 1/n)) + BkCk*2kexkmrmkx*x**
m*x**n*lerchphi (b*x**nxexp_polar(I*pi)/a, 1, m/n + 1 + 1/n)*gamma(m/n + 1 +
1/n) / (a*n**2xgamma (m/n + 2 + 1/n)) + Bkckx2kxerkmrx*xx* mrx**n*lerchphi (b x*
*xnxexp_polar(I*pi)/a, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(a*n*gamma(m/n
+ 2 + 1/n)) + Bxcxk2xexkmrxxxkkmxx**knxlerchphi (b*x**n*exp_polar(I*pi)/a, 1
, m/n + 1 + 1/n)*xgamma(m/n + 1 + 1/n)/(a*n**2xgamma(m/n + 2 + 1/n)) + 2*Bx*c
xd*xexkmrm*xkxxkm*xokk (2+n) *lerchphi (bxx**n*exp_polar(I*pi)/a, 1, m/n + 2 + 1
/n)*gamma(m/n + 2 + 1/n)/(a*n*x*2xgamma(m/n + 3 + 1/n)) + 4*Bkckdkerkmkxrx**
m*x*x* (2*n) *xlerchphi (b*x**n*exp_polar(I*pi)/a, 1, m/n + 2 + 1/n)*gamma(m/n +
2 + 1/n)/(a*n*gamma(m/n + 3 + 1/n)) + 2*Bxckxd*ex*kmkx*kx*k*m*x** (2+n)*lerchph
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i (b*x**n*exp_polar(I*pi)/a, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(a*n**2x
gamma(m/n + 3 + 1/n)) + Bxdk*2xexkm¥m¥x*x*k*m*x** (3*n)*lerchphi (b*x**n*exp_p
olar(I*pi)/a, 1, m/n + 3 + 1/n)*gamma(m/n + 3 + 1/n)/(a*n**2*xgamma(m/n + 4
+ 1/n)) + 3*Bxdk*2kexxm¥xkxxkm*x** (3*n) *lerchphi (bxx**n*exp_polar(I*pi)/a,
1, m/n + 3 + 1/n)*gamma(m/n + 3 + 1/n)/(a*n*xgamma(m/n + 4 + 1/n)) + Bxd**2x
ex*kmxx*x*kkmkx** (3*n) *1lerchphi (b*x**n*exp_polar(I*pi)/a, 1, m/n + 3 + 1/n)x*g
amma(m/n + 3 + 1/n)/(a*n**2xgamma(m/n + 4 + 1/n))

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

(Bx" + A)(dx" + ¢)* (ex)"
f dx
bx" 4+ a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m* (A+Bxx"n)*(c+d*x"n) 2/(atb*x"n),x, algorithm="giac")

[Out] integrate((B*x™n + A)*x(d*x"n + c) 2*(exx) m/(b*x"n + a), x)
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(ex)™(A+Bx™)(c+dx

(a+bx)?

n)2
3.13 dx

Optimal. Leaf size=268

m+1l m+n+l

(ex)™(bc — ad) ,F, (1, —; ; —%) (Ab(bc(m —n+1) —ad(m + n + 1)) — aB(bc(m + 1) — ad(m + 2n + 1))) d(

a2b3e(m + 1)n

[Out] -((@"2*x(A*b*(1 + m + n) - a*B*(1 + m + 2*n))*x" (1 + n)*(e*x)"m)/(a*b™2*xn*(1
+m + n))) - (dx(Axbx(2%b*c*(1 + m) - axd*x(1 + m + n)) - a*Bx(2*b*c*x(1 + m

+ n) - axd*x(1 + m + 2*xn)))*(exx)”"(1 + m))/(axb”3*ex(1 + m)*n) + ((A*xb - ax
B)*x(exx)~(1 + m)*(c + d*x"n) 2)/(axbxexn*x(a + b*x™n)) - ((bxc - a*xd)*(Axbx(
b*xcx(1 +m - n) - a*xd*(1 + m + n)) - a*Bx(bxc*x(1 + m) - a*d*(1 + m + 2*n)))
*(exx)~ (1 + m)+*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((b*x"n)/a)l

)/ (a”2%b"3xex(1 + m)*n)

Rubi [A] time = 0.668707, antiderivative size = 268, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 6, number of rules used = 5, integrand size = 31, e e e

0.161, Rules used = {594, 570, 20, 30, 364}

integrand size

m+1 m+n+l  bx"

(ex)™(bc — ad) ,F, (1, —; ; ——) (Ab(bc(m —n+1) —ad(m + n + 1)) — aB(bc(m + 1) — ad(m + 2n + 1))) d(

a

a2b3e(m + 1)n

Antiderivative was successfully verified.

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

[Out] -((@"2*x(A*xb*(1 + m + n) - a*B*(1 + m + 2*n))*x" (1 + n)*(e*x)"m)/(a*b”2*xnx*(1
+m + n))) - (dx(Axbx(2%b*c*(1 + m) - axd*x(1 + m + n)) - a*Bx(2*b*c*x(1 + m
+ n) - axd*(1 + m + 2*n)))*(e*x)"(1 + m))/(a*b”3*ex(1 + m)*n) + ((Axb - ax
B)*(e*xx)~ (1 + m)*(c + d*x"n)~2)/(axbxexn*x(a + b*x™n)) - ((bxc - axd)* (Axbx*(
b*xcx(1 +m — n) - a*xd*(1 + m + n)) - a*Bx(bxc*x(1 + m) - a*d*(1 + m + 2*n)))
x(exx) (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((b*x"n)/a)]
)/ (a~2%b~3%ex(1 + m)*n)

Rule 594

Int [((g_)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_)*((c_) + (d_.)*(x_)"(n_
D)7 (q_)*((e ) + (f_)*(x_)"(n_)), x_Symbol] :> -Simp[((b*e - a*xf)*(g*x) (m
+ 1)x(a + bxx™n) “(p + 1)*(c + d*x"n)~q)/(a*xb*xg*n*x(p + 1)), x] + Dist[1/(ax
b*n*x(p + 1)), Int[(g*x) " mx(a + b*x™n) (p + 1)*(c + d*x"n)~(q - 1)*Simp[c*(b
xexnx(p + 1) + (bxe - axf)*x(m + 1)) + dx(b*exnx(p + 1) + (bxe - a*xf)*(m + n
xq + 1))*x"n, x], x], x] /; FreeQ[{a, b, ¢, d, e, f, g, m, n}, x] && LtQlp,
-1] && GtQlq, 0] && !'(EqQlq, 1] && SimplerQ[bxc - a*xd, b*e - a*xf])

Rule 570

Int[((g_.)*(x_))"(m_.)*x((a_) + (b_D)*(x_)"(m D))" (p_)*((c_) + (d_.)*(x_)"(n
M7 (g_I)*(Ce) + (£_)*x(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, O]

Rule 20

Int[Cu_.)*((a_.)*x(v_))"(m_)*((b_.)*(v_))~"(n_), x_Symbol] :> Dist[(b~IntPart
[n]*(b*v) “FracPart[n])/(a"IntPart [n]*(a*v) FracPart[n]), Int[ux(a*xv) (m + n
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), x1, x] /; FreeQ[{a, b, m, n}, x] & !IntegerQ[m] && !IntegerQ[n] && !
IntegerQ[m + n]

Rule 30

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

Rule 364

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

Rubi steps
(ex)m (A N an) (C N dx”)z (Ab B aB)(ex)1+m (c N dx”)z f (ex)m(c+dx”)(—c(aB(1+m)—Ab(1+m—bn))+d(Ab(1+m+n)—aB(l+
dx = _ a+bx"
f (a + bx")? * aben (a + bx™) abn

5 f d(Ab(2bc(1+m)—ad(1+m+n))—aB(2bc(1+m+n)—ad(1+m+2n))
_ (Ab—aB)(ex)"*" (c + dx") 2

aben (a + bx™)

_ d(AbQ2bc(1 +m) —ad(1 + m + n)) —aBQbc(1 + m +n) —ad(l + m + 2n)))(ex)!
T ab3e(1 + m)n

_ d(AbQ2bc(1 +m) — ad(1 + m + n)) — aB(2bc(1 + m + n) —ad(l + m + 2n)))(ex)!
T ab3e(l + m)n

_dz(Ab(l +m +n) —aB(l + m + 2n))x"(ex)™ _ d(Ab2bc(1 +m) — ad(1 + m +
ab’n(l +m + n)

Mathematica [A] time = 0.245594, size = 159, normalized size = 0.59

m+1 m+n+l  bx"
n' n 7 a

n
(Ab-aB)(be-ad)? 2Fy (2, ) (be—ad)(~3aBd+2Abd+bBc) yF; (1, mil il b

T T) d(-2aBd+Abd+2bBc)  bBd2x"
+ + +
a2(m+1) a(m+1) m+1 m+n+1

b3

x(ex)™

Antiderivative was successfully verified.

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

[Out] (x*(e*xx) “m*((d*(2*%b*B*c + A*b*d - 2%a*B*d))/(1 + m) + (b*B*d™2*x™n)/(1 + m
+ n) + ((bxc - ax*d)*(b*Bxc + 2xA*xbxd - 3*a*B*d)*Hypergeometric2F1[1, (1 + m

)/n, (1 +m + n)/n, -((b*x"n)/a)])/(ax(1 + m)) + ((Axb - a*xB)*(b*c - a*xd)~2
xHypergeometric2F1[2, (1 + m)/n, (1 + m + n)/n, -((b*x"n)/a)])/(a”2*(1 + m)
)))/b"3

Maple [F] time = 0.5, size = 0, normalized size = 0.

(ex)™ (A + Bx") (c + dx")?
> dx
(a + bx™)

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

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

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

—((azbdzem(m +n+1)+b3ce™(m —n +1) — 2 ab*cde™(m + 1))A - (a3dzem(m +2n+1) - 2a%bede™(m + n + 1) + ab?

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -((a"2*b*d"2*e"m*(m + n + 1) + b~™3*c™2*e"m*x(m — n + 1) - 2*axb”2*c*d*e m*(m
+ 1))*%A - (a”3*xd"2*%e"m*x(m + 2%n + 1) - 2*xa~2*b*ckxd*e"m*(m + n + 1) + axb”2
xc"2xe"m*(m + 1))*B)*integrate(x"m/(a*xb~4*n*xx"n + a~2*xb~3*n), x) + ((m*n +
n)*Bxa*xb~2*d"2xe " mxx*e” (m*xlog(x) + 2*n*log(x)) + (((w™2 + m*(n + 2) + n + 1
)*¥b7"3*c"2%e™m - 2*x(m"2 + mx(n + 2) + n + 1)*axb"2*ckdxe"m + (m"2 + 2*mx(n +
1) + n”2 + 2*n + 1)*a"2%b*d"2xe"m)*A - ((m™2 + m*x(n + 2) + n + 1)*a*xb™2%c™
2%e"m - 2x(m”2 + 2xm*¥(n + 1) + n~2 + 2%n + 1)*xa"2*bxckxd*e"m + (m™2 + m*x(3*n
+ 2) + 2*n"2 + 3%n + 1)*a”3*d"2*%e"m)*B)*x*x"m + ((m*n + n~2 + n)*xAxaxb~2x*d
“2%e"m + (2x(m*n + n”2 + n)*axb"2*ckd*e"m - (mkn + 2*n"2 + n)*a~2%b*d"2*e"m
) *B) *x*e” (m*¥log(x) + n*xlog(x)))/((m™2*n + (n”2 + 2*n)*m + n”2 + n)*axb 4*x”
n+ (m™2xn + (0”2 + 2*n)*m + n~2 + n)*a~2%b"3)

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

(Bd2x3” + Ac% + (2 Bed + Adz)xzn + (Bc2 + 2Acd)x”) (ex)™
b2x2" + 2 abx" + a2 *

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

[Out] integral ((Bxd~2*xx~(3*n) + Axc™2 + (2*Bxc*xd + A*d"2)*x~(2#n) + (B*xc™2 + 2*Ax
c*xd) *x"n) * (exx) "m/ (b~ 2*x~ (2%n) + 2*axb*xx™n + a~2), x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Timed out
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Giac [F] time = 0., size = 0, normalized size = 0.

(Bx" + A)dx" + ¢)* (ex)"
(bx" + a)*

dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((B*x"n + A)*x(d*x"n + c) 2*(e*xx) m/(b*x"n + a)~2, x)
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(ex)™(A+Bx™)(c+dx

(a+bx)

n)2
3.14 dx

Optimal. Leaf size=322

(ex)"*1 ,F; (1, mtl, minil, J’T) (be(aB(m +1) — Ab(m - 2n + 1))ad(m + 1) — be(m — n + 1)) — ad(Ab(m + 1) — aB(m A

n n
2a3b3e(m + 1)n?

[Out] (d*(b*c*x(1 + m) — a*d*(1 + m + n))*(Axb*x(1 + m) - a*xB*x(1 + m + 2*n))*(e*xx)”
(1 +m))/(2*xa"2%b"3*e*x(1 + m)*n~2) + ((A*¥b - axB)*(exx)”" (1 + m)*(c + d*x"n)

~2)/ (2%a*xbxe*n*x(a + b*x"n)~2) + ((b*c - a*d)*(e*xx)” (1 + m)*(c*(a*Bx(1 + m)

- A¥b*x(1 + m - 2*n)) - dx(Axb*(1 + m) - a*B*(1 + m + 2*n))*x"n))/(2*a"2*%b"2
*exn”2*(a + b*x"n)) + ((bxcx(a*xB*(1 + m) - Axb*x(1 + m - 2*n))*(a*xd*(1 + m)

- bxcx(1 + m - n)) - axdx(b*xc*x(1 + m) - a*d*(1 + m + n))*(A*xb*(1 + m) - ax*B

*(1 + m + 2#n)))*(exx) " (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/

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

Rubi [A] time = 0.543598, antiderivative size = 322, normalized size of antiderivative =

. . b f rul
1., number of steps used = 4, number of rules used = 3, integrand size = 31, e T -

integrand size
0.097, Rules used = {594, 459, 364}

()1, F (1, el —@) (be(aB(m +1) — Ab(m — 211 +1))(ad(m + 1) — be(m — n + 1)) — ad(Ab(m +1) — aB(m -

n a
2a3b3e(m + 1)n?

Antiderivative was successfully verified.

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

[Out] (d*(b*c*x(1 + m) — a*d*(1 + m + n))*(Axb*x(1 + m) — a*xB*(1 + m + 2*n))*(e*xx)”
(1 + m))/(2*xa"2%b"3*e*x(1 + m)*n~2) + ((A*¥b - axB)*(exx)”~ (1 + m)*(c + d*x"n)

~2)/ (2%a*xbxe*n*x(a + b*x"n)"2) + ((b*c - a*d)*(e*xx)” (1 + m)*(c*(a*Bx(1 + m)

- A¥b*(1 + m - 2*n)) - dx(Axb*(1 + m) - a*B*(1 + m + 2*n))*x"n))/(2*a"2*b"2
xexn”2*(a + b*x"n)) + ((bxcx(a*xB*(1 + m) - Axb*x(1 + m — 2*n))*(a*d*(1 + m)

- bxc*(1 + m - n)) - axdx(b*xc*(1 + m) - a*d*(1 + m + n))*(A*xb*(1 + m) - a*B

*(1 + m + 2#n)))*(exx)~ (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/

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

Rule 594

Int[((g_.)*(x D))" (m_.)*x((a_) + (b_.)*x(x_)"(n )" (p)*x((c_) + (d_.)*x(x_)"(n_
M7 (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*xb*xg*n*x(p + 1)), x] + Dist[1/(ax
b*n*x(p + 1)), Int[(g*x) mx(a + b*x"n) (p + 1)*(c + d*x"n)~(q - 1)*Simp[c*(b
xexnx(p + 1) + (bxe - axf)*x(m + 1)) + dx(b*xexnx(p + 1) + (bxe - a*xf)*(m + n
xq + 1))*x"n, x], x], x] /; FreeQ[{a, b, c, d, e, £, g, m, n}, x] && LtQlp,
-1] && GtQlq, 0] && !'(EqQlq, 1] && SimplerQ[bxc - a*xd, b*e - a*xf])

Rule 459

Int[((e_.)*(x_)) " (m_.)*((a_) + (b_.)*(x_)"(n_))"(p_.)*x((c_) + (d_.)*x(x_)"(n
_)), x_Symbol] :> Simp[(d*(e*x)~(m + 1)*(a + bxx™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 + bxx™n)"p, x], x] /; FreeQ[{a, b, c, d, e, m,

n, p}, x] && NeQ[bxc - axd, 0] && NeQ[m + n*x(p + 1) + 1, 0]
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Rule 364

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

Rubi steps

f (ex)™(c+dx™)(—c(aB(1+m)—Ab(1+m—2n))+d(Ab(1+m)—aB(1+n

‘fWWm+wﬂ@ﬂwfw:o%—wmwm@+wﬁ_ P
(a+ bx”)3 2aben (a + bx”)2 2abn

_ (Ab- aB)(ex)™™ (c + dx"y* N (bc — ad)(ex)™™ (c(aB(1 + m) — Ab(1 + m — 2n)) -

- 2aben (a + bx")? 2a%b?%en? (a + ba

_d(be(1 +m) —ad(l +m +n))(Ab(l + m) —aB(1 +m + 2n))(ex)' ™ (Ab — aB)(
- 2a2b3e(1 + m)n? " 2aber

_d(be(l +m) —ad(l +m +n))(Ab(1 + m) —aB(1 +m + 2n))(ex)+m N (Ab - aB)(
a 2a2b3e(1 + m)n? 2aber

Mathematica [A] time = 0.239841, size = 168, normalized size = 0.52

m+1 m+n+l  ba't

(be-ad)(~3aBd+2Abd+bBc) oF; (2, mi,

m+1 m+n+l  ba'! m+1 _m+n+
men. e

) (Ab—aB)(bc—ad)22F1(3,T, T) d(—3aBd+Abd+2bBc)2F1(1,7;

112 + ﬂ3 + a

B3(m +1)

n 7’ a n n

x(ex)™

Antiderivative was successfully verified.

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

[Out] (x*(e*x) m*x(B*d"2 + (d*(2*b*B*c + Axb*xd - 3*a*Bxd)*Hypergeometric2F1[1, (1
+m)/n, (1 +m+ n)/n, -((bxx"n)/a)])/a + ((bkxc - axd)*(b*B*c + 2%A*b*d - 3
xa*Bxd) xHypergeometric2F1[2, (1 + m)/n, (1 + m + n)/n, -((b*xx"n)/a)])/a~2 +
((Axb - axB)*(b*c - ax*d) 2xHypergeometric2F1[3, (1 + m)/n, (1 + m + n)/n,
-((b*x™n)/a)])/a"3))/(b™3*(1 + m))

Maple [F] time = 0.498, size = 0, normalized size = 0.

dx

‘f(awm(Arkaﬂ(c+dxﬂ2
(a+ bx")3

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] int((e*x) m* (A+B*x"n)*(c+d*x"n) 2/ (a+b*x"n) 3,x)

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

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

[In] integrate((exx) “m*(A+Bxx"n)*(c+d*x"n) 2/(atb*x"n)~3,x, algorithm="maxima"

[Out] (((mM™2 - mx(3*%n - 2) + 2*n"2 - 3%n + 1)*b"3*c™2%e™m - 2*x(m~2 - m*x(n - 2) -
n + 1)*axb”2*xcxd¥e™m + (m™2 + m¥(n + 2) + n + 1)*a"2*xbxd"2*e"m)*A - ((m~2 -
mx(n - 2) - n + 1)*a*xb™2%c™2%e™m - 2¢¥(m”™2 + mx(n + 2) + n + 1)*a"2*bxc*dx*e
“m+ (m”2 + mx(3%n + 2) + 2*n"2 + 3*n + 1)*a”~3xd”"2*e"m)*B)*integrate (1/2*x"
m/ (a”"2*xb~4*n"2*%x"n + a"3*b~3*n"2), x) + 1/2%(2xB*a”2xb"2*d"2*e " m*n"2*x*e” (m
*xlog(x) + 2*n*log(x)) - (((m™2 - m*x(3*n - 2) - 3*n + 1)*axb~3*xc™2*%e™m - 2x(
m™2 - mx(n - 2) - n + 1)*a"2%b"2*xcxd*e”m + (m™2 + mkx(n + 2) + n + 1)*a”3*bx*
d"2xe"m)*A - ((mM™2 - m*x(n - 2) - n + 1)*a"2%b"2*c™2%e™m - 2*x(m~2 + mx(n + 2
) + n + 1)*a"3xbkckxd¥e™m + (m™2 + m*(3*n + 2) + 2*n"2 + 3*n + 1)*a~4*xd"2xe”
m)*B)*x*x"m - (((m™2 - 2*m*x(n - 1) — 2*xn + 1)*b"4*c™2*%e™m - 2x(m~2 + 2*xm +
1)*axb~3xcxd*e™m + (m™2 + 2*xmkx(n + 1) + 2*n + 1)*a"2%b"2*d " 2*e"m)*A - ((m~2
+ 2xm + 1)*a*xb”3*c”2*%e"m - 2*x(m~2 + 2xm*x(n + 1) + 2%n + 1)*a”2*b"2*c*xd*e"m
+ (m™2 + 2xm*x(2%n + 1) + 4*n”2 + 4#n + 1)*a”3*%bxd"2%e"m) *B) *x*e” (m*log(x)
+ n*xlog(x)))/((m*n~2 + n~2)*a”2xb~5*xx~(2%n) + 2*x(m*n~2 + n~2)*a~3*b~4*x"n +
(m*n~2 + n~2)*a"4*xb~3)

Fricas [F] time = 0., size = 0, normalized size = 0.
(Bd2x3” + Ac% + (2 Bed + Adz)xZ” + (Bc2 + 2Acd)x”) (ex)™
b3x3" + 3ab2x2" + 3 a?bx" + a’ g

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m*(A+Bxx"n)*(c+d*x"n) 2/(atb*x"n)~3,x, algorithm="fricas")

[Out] integral ((B*d~2*x~(3*n) + A*c™2 + (2xBxcxd + Axd"2)*x~(2*n) + (B*c™2 + 2%Ax
c*xd) *x"n) * (exx) "m/ (b~ 3*x~ (3%n) + 3*a*b™2xx~(2*n) + 3*a~2*b*x™n + a~3), x)

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

Timed out
Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Timed out

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

(Bx" + A)(dx" + ¢)* (ex)"
dx

(bx" + a)°

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((Bxx"n + A)*(d*x"n + c) 2*(e*x) m/(b*x"n + a)~3, x)
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315  [(ex)"(a+bx")’ (A+ Bx")(c +dx")’ dx

Optimal. Leaf size=410

3acx®*1(ex)™ (A (a2d2 + 3abed + bzcz) + aBc(ad + bc)) 13+ (ex)™ (A (9azbcd2 + a3d® + 9ab?c*d + b3c3) + 3aBc
m+2n+1 - m+3n+1

[Out] (a"2*c™2x(a*Bxc + 3*Ax(b*c + a*d))*x" (1 + n)*(exx)™m)/(1 + m + n) + (3*axc*
(axB*c*(b*c + axd) + Ax(b™2xc™2 + 3*axbkc*d + a~2*d”2))*x~ (1 + 2*n)*(e*x)™m

)/ (1 + m + 2+«n) + ((3*a*Bxcx(b™2*xc™2 + 3*axbkc*xd + a"2*d"2) + Ax(b~3*c”3 +
O*xaxb~2%c”2*xd + 9*a"2xbxcxd"2 + a~3*%d"3))*x" (1 + 3*n)*(exx)"m)/(1 + m + 3*n

) + ((a”3%B*d"3 + 9*axb~2*xckxdx(Bxc + A*d) + 3*a 2*b*d"2*x(3*Bxc + A*d) + b~3

*cT2x (Bxc + 3%A*xd) )*x”~ (1 + 4*n)*(e*x)"m)/(1 + m + 4*n) + (3*b*xd*x(a~2*Bxd~2

+ b72*xck (Bxc + Axd) + axb*d*(3*B*xc + A*xd))*x~ (1 + 5xn)*(e*x)™m)/(1 + m + 5%

n) + (b72xd"2*(3*b*B*c + Axbxd + 3*a*xBxd)*x~ (1 + 6*n)*(e*x) ™ m)/(1 + m + 6*n

) + (b73*%B*d"3*x" (1 + 7*n)*(exx)"m)/(1 + m + 7*n) + (a"3*xA*xc"3x(e*xx)”(1 + m
))/(ex(1 + m))

Rubi [A] time = 0.62446, antiderivative size = 410, normalized size of antiderivative =

. . f rul
1., number of steps used = 16, number of rules used = 3, integrand size = 31, number of rules

= 0.097, Rules used = {570, 20, 30}

integrand size

3acx®+1(ex)™ (A (azdz + 3abcd + bzcz) + aBc(ad + bc)) 13+ (ex)™ (A (9a2bcd2 + a3d® + 9ab*cd + b3c3) + 3aBc
+

m+2n+1 m+3n+1

Antiderivative was successfully verified.

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

[Out] (a~2*c™2x(axB*xc + 3*Ax(bxc + a*xd))*x”~ (1 + n)*x(exx)"m)/(1 + m + n) + (3*a*cxk
(axB*c*(b*c + axd) + Ax(b™2xc”2 + 3*axb*c*d + a™2*d”2))*x~ (1 + 2*n)*(e*x)™m

)/ (1 + m + 2+«n) + ((3*a*xBxcx(b™2*xc™2 + 3*axb*c*xd + a"2*d"2) + Ax(b~3*c”3 +
O*xaxb”2%c”2*xd + 9*a"2xbxcxd"2 + a~3*d"3))*x" (1 + 3*n)*(exx)"m)/(1 + m + 3*n

) + ((a~3%B*d"3 + 9*axb " 2*xckxd*x(Bxc + A*d) + 3*a”2*b*d"2*x(3*Bxc + A*d) + b~3

*c72x (B¥c + 3%A*xd) )*x”~ (1 + 4*n)*(e*x)"m)/(1 + m + 4*n) + (3*bkxd*x(a~2*Bxd~2

+ b72*xck(Bxc + Axd) + axb*d*(3*B*xc + Axd))*x~ (1 + 5xn)*(e*x)™m)/(1 + m + 5%

n) + (b72xd"2*(3*b*B*c + Axbxd + 3*a*Bxd)*x~ (1 + 6*n)*(e*x) ™ m)/(1 + m + 6*n

) + (b73*%B*d"3*x" (1 + 7*n)*(exx)"m)/(1 + m + 7*n) + (a"3*xA*xc"3x(e*xx)”(1 + m
))/(ex(1 + m))

Rule 570

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

Rule 20

Int[(u_)*x((a_)*x(w_ ) (@ )*((b_.)*(v_))"(n_), x_Symbol] :> Dist[(b~IntPart
[n]*(b*v) "FracPart[n])/(a"IntPart[n]*(a*v) FracPart[n]), Int[ux(a*v)"(m + n
), x], x] /; FreeQ[{a, b, m, n}, x] && !IntegerQ[m] && !'IntegerQ[n] && !
IntegerQ[m + n]

Rule 30
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Int[(x )" (m_.), x_Symbol] :> Simp[x~(m + 1)/(m + 1), x] /; FreeQ[m, x] && N
eQ[m, -1]

Rubi steps

f(ex)m (a + bx")? (A + Bx") (c + dx")° dx = f (a3Ac3(ex)m + a?c?(aBc + 3A(bc + ad))x"(ex)™ + 3ac (ch(bc +ad) + £
_ a3Ac3(ex)1+m

e(l +m)
B a3Ac3(ex)1+m

el +m)
a%aﬂ%+3A@C+mﬁthmy{+&w@Bdk+a@4u4@%2+&wM

+ (0°B%) f x7"(ex)" dx + (bd?(3bBc + Abd + 3aBd)) f )

+ (b3Bd3x‘m(ex)m) f X" gy 4 (b2d2(3bBc + Abd + 3aBa

l+m+n 1+m+2n

Mathematica [A] time = 0.943295, size = 358, normalized size = 0.87

3acx® (A (a2d2 + 3abcd + bzcz) + aBc(ad + bc)) x3n (A (9a2bcd2 + a®d® + 9ab?c*d + b3c3) + 3aBc (a2d2 + 34
m+2n+1 - m+3n+1

x(ex)™

Antiderivative was successfully verified.

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

[Out] x*(exx) m*x((a”~3*A*xc~3)/(1 + m) + (a~2*c™2x(a*Bxc + 3*Ax(b*c + axd))*x"n)/(1
+ m + n) + (3xaxcx(a*Bxckx(b*c + axd) + Ax(b72xc”2 + 3*axb*c*d + a~2xd"2))*
x"(2*n))/(1 + m + 2+n) + ((3*a*Bxckx(b"2*c™2 + 3*axb*ckxd + a~2*d"2) + Ax(b~3

*C73 + Okaxb " 2xcT2*xd + 9*a"2xbxc*xd"2 + a”"3*%d"3))*x"(3*n))/(1 + m + 3*n) + (
(a~3%B*d"3 + 9*axb”~2kckxd*x(Bxc + Axd) + 3*a”2*b*d"2*(3*Bxc + Axd) + b~ 3*c”2*

(Bxc + 3%Axd))*x"(4*n))/(1 + m + 4*n) + (3*bxd*(a"2*%B*d"2 + b~ 2*xcx(Bkxc + Ax

d) + axbxd*x(3*Bxc + A*d))*x~(5*%n))/(1 + m + 5*%n) + (b~ 2+%d"2*(3*b*B*xc + Axbx*

d + 3*a*Bxd)*x~(6%n))/(1 + m + 6*n) + (b~3*Bxd~3*x~(7*n))/(1 + m + 7*n))

Maple [C] time = 0.266, size = 20937, normalized size = 51.1

output too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*(a+b*x"n) 3% (A+B*x"n)* (c+d*x"n) " 3,x)

[Out] result too large to display

Maxima [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: ValueError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(a+b*x"n) ~3*(A+B*x"n)*(c+d*x"n) 3,x, algorithm="maxima"
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[Out] Exception raised: ValueError

Fricas [B] time = 2.3900, size = 24423, normalized size = 59.57

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] ((B*b~3*d"3*m~7 + 7*B*b~3*d"3*m”6 + 21*B*b~3*d~3*m~5 + 35%B*b~3*d"3*m~4 + 3
5%B*xb~3*%d"3*m"~3 + 21*B*b~3*%d"3*m~2 + 7*B*xb~3*d"3*m + B*b~3*%d"3 + 720%(B*b~3
*d"3*m + B*b~3*d"3)*n"6 + 1764%(B*¥b~3*d"3*m”2 + 2*B*b~3*d"3xm + B*b~3*d"3)*
n~5 + 1624%(Bxb~3*d"3*m~3 + 3*B*b~3*%d"3*m~2 + 3*Bx¥b"3*d"3*m + B*b~3*%d"3)*n~
4 + 735%(B*¥b”"3*%d"3*m"4 + 4*Bxb~3*d"3*%m”3 + 6*Bxb~3*%d"3*m~2 + 4*Bxb~3*d"3*m
+ Bxb~3*d"3)*n"3 + 175%(B*b"3*%d"3*m”~5 + 5*Bxb"3*xd"3*m”~4 + 10*Bxb~3*d"3*m”3
+ 10*B*b~3*d"3*m~2 + 5%B*b~3*d"3*m + B*b~3*d"3)*n"2 + 21*(B*b"3*d"3*m"6 + 6
*Bxb~3*d"3*m~5 + 15*%B*b~3*d"3*m”4 + 20*B*b”"3*d"3*m~3 + 15*%B*b~3*d"3*m”2 + 6
*B*b73%d"3*m + Bxb~3*%d"3)*n)*x*x~ (7*n)*e” (mxlog(e) + m*log(x)) + ((3*Bxb~3x
cxd”2 + (3*%B*a*b”2 + A*b~3)*d"3)*m~7 + 3*B*b~3*kc*kd"2 + 7T*(3*Bxb~3xc*d”2 + (
3*Bxaxb™2 + A*b~3)*d"3)*m~6 + 840%(3*Bxb~3*cxd"2 + (3*%B*axb”2 + A*xb~3)*d"3
+ (3*B*b"3*c*xd"2 + (3*%B*axb”2 + A*xb~3)*d"3)*m)*n"6 + 21*(3*B*b"3*kckxd"2 + (3
*B*a*xb”2 + A*b~3)*d"3)*m~5 + 2038* (3*%B*b~3*c*d"2 + (3*Bxaxb~2 + A*b~3)*d"3
+ (3*%Bxb~3*c*xd”2 + (3*B*a*xb”2 + A*b~3)*d"3)*m”2 + 2% (3*B*b"3*c*xd"2 + (3*Bxa
*b72 + A*b73)*d"3)*m)*n"5 + 35%(3*%B*¥b~3*c*d”2 + (3*Bxaxb~2 + A*xb~3)*d"3)*m”
4 + 1849% (3*Bxb~3*c*d"2 + (3*B*a*b™2 + A*b~3)*d"3 + (3*B*b~3*c*xd"2 + (3*Bxa
*b72 + A*b73)*d"3)*m”"3 + 3*x(3*%B*¥b"3*c*d"2 + (3*B*axb"2 + A*b~3)*d"3)*m”2 +
3% (3*%B*b~3*xc*d”"2 + (3*Bxa*xb”™2 + A*b~3)*d"3)*m)*n~4 + (3*Bxa*b™2 + A*xb~3)*d”
3 + 35%(3*B*b~3*cxd"2 + (3*B*a*xb”2 + A*b~3)*d"3)*m~3 + 820% (3*%B*b~3*c*d”"2 +
(3*Bxb~3*c*d"2 + (3*B*xa*b”™2 + A*b~3)*d"3)*m~4 + (3*B*a*b”™2 + A*b~3)*d"3 +
4% (3*Bxb~3*xc*xd"2 + (3*B*a*b”™2 + A*b~3)*d"3)*m~3 + 6% (3*B*b"3*c*xd"2 + (3*Bxa
*b72 + A*b73)*d"3)*m”2 + 4x(3*%B*¥b"3*c*d"2 + (3*Bxaxb"2 + A*b~3)*d"3)*m)*n"3
+ 21%(3*Bxb~3*c*d"2 + (3*B*a*xb”2 + A*¥b~3)*d"3)*m~2 + 190*(3*Bxb~3*cxd"2 +
(3*B*b~3*c*xd"2 + (3*B*axb”2 + A*b~3)*d"3)*m~5 + 5x(3*B*b~3xcxd”2 + (3*Bxa*b
"2 + A*%b73)*d"3)*m”™4 + (3*Bxaxb”2 + A*b~3)*d"3 + 10*(3*Bxb~3xc*d”2 + (3*B*a
*b72 + A*b73)*d"3)*m~3 + 10*(3*%B*¥b~3*c*d”"2 + (3*B*axb~2 + A*b~3)*d"3)*m"2 +
5% (3*%B*b~3*c*xd"2 + (3*Bxa*xb”2 + A*b"3)*d"3)*m)*n"2 + 7T*(3*%B*¥b~3*c*d"2 + (3
*B*xa*xb™2 + A*b"3)*d"3)*m + 22% (3*%B*¥b~3*c*d"2 + (3*B*b"3*ckd"2 + (3*%Bxaxb”2
+ A*b~3)*d”3)*m~6 + 6% (3*%B*b~3*c*d”2 + (3*Bxaxb~2 + A*xb~3)*d"3)*m”5 + 15%(3
*B*xb~3*c*d"2 + (3*Bxaxb~2 + A*xb~3)*d"3)*m”4 + (3*Bxaxb~2 + Axb~3)*d"3 + 20%
(3*%B*b~3*c*d"2 + (3*Bxa*xb™2 + Axb~3)*d"3)*m~3 + 15%(3*Bxb~3xc*xd~2 + (3*B*ax
b"2 + A*b~3)*d"3)*m”2 + 6% (3*Bxb"3*kckd"2 + (3*%Bxaxb”2 + A*b”3)*d"3)*m)*n)*x
*x~(6*n)*e” (m*log(e) + mxlog(x)) + 3*x((B*b~3*c”2xd + (3*B*axb~2 + A*b~3)*cx
d"2 + (Bxa"2%b + A*xaxb~2)*d"3)*m~7 + B¥b"3*c"2*d + T*(Bxb~3*c”2xd + (3*Bkax
b"2 + A*b~3)*c*d”2 + (B*a~"2*b + A*axb~2)*d"3)*m~6 + 1008* (Bkb~3xc"2xd + (3%
Bxaxb™2 + Axb~3)*c*d"2 + (B*a"2*%b + A*xaxb~2)*d"3 + (B*b~3*c”2*d + (3*Bxaxb”
2 + A*b73)*ckd"2 + (B*xa"2xb + A*axb”2)*d"3)*m)*n"6 + 21*x(Bxb~3*c”2+xd + (3*B
*a*xb”2 + A*b73)*ckd"2 + (B*xa"2%b + A*xaxb”2)*d"3)*m”5 + 2412x (Bxb"3*c"2*d +
(3*%B*a*xb™2 + A*¥b~3)*c*d”2 + (B*a"2%b + A*xa*xb~2)*d"3 + (B*b~3%c”2xd + (3*B*a
*b72 + A*b73)*ckd"2 + (B*xa"2xb + A*xaxb”2)*d"3)*m”2 + 2x(Bxb~3%c”2*d + (3*Bx
axb”2 + A*b73)*c*xd"2 + (B*xa~2%b + A*axb”2)*d"3)*m)*n"5 + 35x(Bxb~3*c”2*d +
(3*%B*a*b™2 + A*b~3)*c*xd"2 + (B*xa~2%b + A*xa*xb”2)*d"3)*m"4 + 2144 (B¥b~3*c™ 2%
d + (3*B*a*xb™2 + A*b~3)*c*d"2 + (B*a"2*%b + A*xaxb~2)*d"3 + (B*b~"3*xc”2*d + (3
*Bxaxb~2 + A*¥b~3)*c*d”2 + (B*a"2%b + Axa*b”2)*d"3)*m~3 + 3% (B*b"3*c”2xd + (
3*Bxa*b™2 + A*b"3)*xcxd"2 + (B*a~2*b + A*axb"2)*d"3)*m~2 + 3*(B*b~3*kc”"2*d +
(3*B*a*xb~2 + A*b~3)*c*xd"2 + (Bxa~2%b + A*a*b”2)*d"3)*m)*n"4 + (3*%B*xaxb”2 +
A*¥b~3)*xcxd"2 + (B*a"2%b + A*xaxb"2)*d"3 + 35x(B*b~3*c”2+d + (3*Bxaxb"2 + AxDb
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“3)*cxd"2 + (B*a"2xb + Axaxb”2)*d"3)*m~3 + 925%(Bxb~3*c”2xd + (Bxb~3*c"2x*d
+ (3*Bxa*b”™2 + A*b~3)*c*d”2 + (B*a~2*b + A*axb"2)*d"3)*m~4 + (3*B*xa*b”2 + A
*b~3)*c*d”2 + (B*a"2xb + Axaxb”2)*d"3 + 4*x(Bxb"3*c"2xd + (3*B*axb”2 + A*b”3
Yxcxd"2 + (B*a"2%b + A*xaxb"2)*d"3)*m~3 + 6% (B¥b"3*%c”2*xd + (3*Bxaxb~2 + Axb”
3)*kckd"2 + (B*xa~2xb + A*xaxb~2)*d"3)*m"2 + 4*x(Bxb~3*xc"2xd + (3*B*xa*b”2 + Axb
“3)*cxd"2 + (B*a"2*b + A*a*xb”2)*d"3)*m)*n"3 + 21*(Bxb~3*c"2%d + (3*B*axb~2
+ A*b73)*cxd"2 + (Bxa~2%b + A*a*b”2)*d”"3)*m”~2 + 207*(B*¥b~3*c”2*d + (B*b~3x*c
“2%d + (3*B*a*xb”2 + A*b~3)*xcxd”2 + (B*a~2*b + A*axb"2)*d"3)*m~5 + 5% (B*b~3*
c”2xd + (3*#B*a*b”2 + A*b"3)*cxd"2 + (B*a"2%b + A*xaxb”2)*d"3)*m~4 + (3*Bxaxb
2 + A*%b73)*ckd"2 + (B*xa"2xb + A*axb”2)*d"3 + 10*(Bkb"3*c"2xd + (3*%B*axb”2
+ A*b~3)*cxd"2 + (B*a"2xb + A*axb”2)*d"3)*m~3 + 10%(B*b~3%c”2*xd + (3*Bxaxb”
2 + A*b"3)*ckd”2 + (B*xa"2xb + A*xaxb~2)*d"3)*m”2 + 5x(Bxb~3*%c”2+d + (3*B*axb
"2 + A*%b73)*ckd”2 + (B*xa"2xb + A*xaxb”2)*d"3)*m)*n"2 + 7x(Bxb~3*c”2xd + (3*B
*a*xb”2 + A*b73)*cxd"2 + (B*a"2%b + A*a*xb”2)*d"3)*m + 23*x(B*¥b~3*c”2*d + (B*b
“3%c72%d + (3*B*a*b"2 + A*b"3)*c*d"2 + (B*a"2*b + A*axb"2)*d"3)*m”6 + 6% (B
b~3*c"2xd + (3*%B*a*xb”2 + A*xb"3)*ckd"2 + (B*xa"2*b + A*xaxb”2)*d"3)*m”5 + 15%(
Bxb~3*c"2xd + (3*%B*a*xb”2 + A*b~3)*c*xd"2 + (B*xa"2%b + A*xa*b”2)*d"3)*m"4 + (3
*B*xa*xb”2 + A*b73)*cxd"2 + (Bxa"2%b + A*xaxb”2)*d”3 + 20*(Bxb~3*c”2*d + (3*Bx
axb”2 + A*b73)*ckd"2 + (B*xa"2%b + A*axb”2)*d"3)*m”~3 + 15%x(Bxb~3*c”2+d + (3%
Bxaxb"2 + A*b~3)*c*d"2 + (B*a~2*b + A*axb"2)*d"3)*m~2 + 6% (B*b"3*c”2xd + (3
*Bxaxb”™2 + Axb~3)xcxd”2 + (B*a"2*b + A*xa*xb”~2)*d”3)*m)*n)*x*x" (5%n)*e” (m*xlog
(e) + mxlog(x)) + ((B*b73%c”3 + 3*%(3*B*a*xb™2 + A*xb73)*c™2*d + 9% (Bxa~2*b +
A*xaxb~2)*xcxd"2 + (Bxa~3 + 3*A*a~2*xb)*d"3)*m~7 + B*b~3%c”3 + 7*(B*¥b~3*c”3 +
3% (3*Bxaxb™2 + A*b~3)*c”2+d + 9% (B*a"2*b + A*axb~2)*xc*d”2 + (B*a”"3 + 3*xA*xa”
2%b)*d"3)*m”6 + 1260* (Bxb~3*c~3 + 3*(3*B*a*b”™2 + A*b~3)*c"2xd + 9% (B*a~2+*b
+ Axaxb”"2)*cxd"2 + (B*a~3 + 3*%A*a”2*b)*d"3 + (B*b~3%c”3 + 3% (3*%Bkxaxb”2 + Ax
b~3)*c”2xd + 9*(B*a~"2xb + Axaxb”2)*c*d”2 + (B*a~3 + 3*A*xa”2*b)*d”3)*m)*n"6
+ 21%(B*b~3*%c™3 + 3% (3*%B*a*xb”2 + A*xb~3)*c”2xd + 9x(B*a"2%b + A*axb”2)*c*xd”"2
+ (B*a~3 + 3*xA*a"2*b)*d~3)*m~5 + 2952* (B*b~3*c”3 + 3*(3*Bxaxb”2 + Axb~3)*c
“2%d + 9% (B*a"2*b + Axaxb"2)*c*d”2 + (B*a"3 + 3*xA*a"2xb)*d"3 + (B*b~"3*c”3 +
3% (3*B*axb™2 + A*b~3)*c”2%d + 9*%(B*a~2*b + A*axb"2)*xc*d"2 + (B*a~3 + 3*xAx*a
“2*%b)*d"3)*m~2 + 2*x(B*b~3%c”3 + 3% (3*Bxaxb”2 + A*b"3)*c”2xd + 9*x(B*a~"2*b +
Axaxb”2)*xc*d"2 + (B*a~3 + 3*A*a”2xb)*d~3)*m)*n"5 + 35x(B*b~3*c”3 + 3x(3*Bxa
*b72 + A*b73)*c”T2xd + 9*x(Bxa~2%b + A*xaxb”2)*ckd"2 + (B*xa~3 + 3*A*a~2%b)*d"3
)*m~4 + 2545+ (B*b~3*%c”3 + 3% (3*Bxaxb”2 + A*¥b~3)*c”2*d + 9x(B*a"2xb + Axaxb”
2)*%c*d”2 + (B*a~3 + 3*xA*a~2xb)*d"3 + (B*b"3*c”3 + 3% (3*Bxaxb”2 + A*xb~3)*c”2
*d + 9% (B*a~2%b + Axaxb”2)*c*d”2 + (B*a~3 + 3xA*a”2%xb)*d"3)*m”3 + 3*(Bxb~3*
Cc”3 + 3%(3*%B*a*b”2 + A*b”"3)*c"2xd + 9x(B*a"2%b + A*a*b”2)*c*d"2 + (Bxa~3 +
3*kA*a”"2*xb) *d"3)*m~2 + 3% (B*¥b~3*c”3 + 3*(3*Bxaxb~2 + A*b~3)*c”2*d + 9*x(B*a~2
*b + A*xaxb”2)*ckd"2 + (B*xa~3 + 3*%A*a”2%b)*d"3)*m)*n"4 + 3x(3xBxaxb”2 + A*xb”
3)kc”2*xd + 9x(B*xa~2xb + Axaxb”2)*ckd"2 + (B*a~3 + 3xA*xa”2xb)*d"3 + 35%(B*b”
3*%c”™3 + 3% (3*xBxaxb”2 + A*b"3)*c”2*xd + 9k (B*a"2xb + Axaxb"2)*c*d"2 + (B*a”3
+ 3*A*a”2*xb)*d"3)*m~3 + 1056* (B*b~3*c”3 + (B*b~3%c”3 + 3*(3*B*a*b”™2 + A*b~3
Y*xc72x%d + 9% (B*a"2*b + Axaxb"2)*xcxd"2 + (B*a~3 + 3*A*a”"2*b)*d"3)*m~4 + 3%(3
*B*xa*xb”2 + A*b73)*c"2xd + 9x(B*a"2%b + A*xaxb"2)*cxd"2 + (B*a~3 + 3*A*a”2x*b)
*d"3 + 4*%(Bxb7"3*c”3 + 3% (3*Bxa*xb”2 + A*xb"3)*c”2*xd + 9x(Bxa~2xb + Axaxb”2)*c
*d"2 + (B*a”3 + 3*A*a”"2*b)*d"3)*m~3 + 6% (B*b"3*c”3 + 3*(3*xBxaxb~2 + A*xb"3)*
c”2*xd + 9% (B*a~2%b + A*axb"2)*c*xd"2 + (B*a"3 + 3*A*a"2%b)*d"3)*m”~2 + 4*x(Bxb
“3%c”3 + 3*%(3*Bxaxb"2 + Axb73)*c”2+d + 9k (Bka"2*b + Axaxb~2)*c*d”2 + (B*a~3
+ 3*kA*a”2*xb)*d"3)*m)*n"3 + 21*%(B¥b~3*c”3 + 3*(3*Bxaxb~2 + A*b~3)*c”2*d + 9
*(B*xa~2%b + A*xaxb"2)*cxd"2 + (B*a~3 + 3*A*a”2*b)*d"3)*m"2 + 226% (B¥xb~3*c”3
+ (B*b7"3*c”3 + 3% (3*Bxa*xb”2 + A*b"3)*c"2*xd + 9*x(Bxa~2%b + Axaxb”2)*cxd"2 +
(B¥a~™3 + 3*A*a~2*b)*d~3)*m~5 + 5x(B*b~3*%c”3 + 3% (3*Bxa*xb”2 + A*b~3)*c”2*xd +
9% (B*a~2*b + Axaxb~2)*xcxd”2 + (B*a~3 + 3*xA*a”~2*xb)*d~3)*m~4 + 3*(3*B*axb”2
+ A*b73)*cT2xd + 9x(B*a~2%b + A*xaxb”2)*cxd"2 + (Bxa~3 + 3*A*a”2*b)*d”3 + 10
*(B¥b~3*%c”3 + 3*(3*Bxaxb~2 + Axb~3)*c”2+d + 9k (Bka"2%b + Axaxb"2)*c*xd”2 + (
B*a"3 + 3*xA*a~2%b)*d"3)*m”3 + 10*(B*b~3*c”3 + 3*(3*%B*xa*b”2 + A*xb"3)*c"2xd +
9% (Bxa"2*b + A*xaxb~2)*c*xd"2 + (B*a~3 + 3*A*a"2%b)*d"3)*m~2 + 5x(B*¥b~3*c"3
+ 3% (3*Bxaxb™2 + Axb73)*c”2+d + 9k (Bka~2*b + Axaxb"2)*c*d”2 + (B*a~3 + 3kAx
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a~2xb)*d"3)*m)*n"2 + T+ (Bxb"3*c”3 + 3% (3*B*xa*b”2 + A*b"3)*c”2xd + 9*(B*xa~2x*
b + A*xaxb~2)*c*d"2 + (B*a~3 + 3*A*a"2xb)*d"3)*m + 24*(B*b~3*c”3 + (B*b~3%c”
3 + 3*(3*Bxaxb”2 + A*xb73)*c”2+d + 9k (Bxa"2xb + Axaxb"2)*c*d"2 + (B*a"3 + 3%
A*a~2*xb)*d"3)*m~6 + 6% (B*b"3*c”3 + 3*(3*Bxaxb~2 + A*b~3)*c”2*d + 9*x(Bxa"2*b
+ A*axb”2)*cxd"2 + (B*a~3 + 3*A*a”"2*b)*d"3)*m~5 + 15%(B*¥b~3*%c”3 + 3*(3*B*a
*b”"2 + A*b73)*c”2xd + 9*x(B*a~"2xb + A*xaxb”2)*cxd”2 + (B*a"3 + 3*A*xa~2*b)*d"3
)*m~4 + 3% (3*%B*a*b”2 + A*b~3)*cT2xd + 9% (B*a"2%b + A*a*b”2)*cxd"2 + (Bxa”~3
+ 3*kA*a”2*xb)*d"3 + 20% (B*¥b~3*c”3 + 3*(3*Bxaxb"2 + A*b~3)*c”2+xd + 9*(B*xa~2x*b
+ A*axb”"2)*xcxd"2 + (B*a~3 + 3*A*a”"2*b)*d"3)*m~3 + 15%(B*¥b~3*%c”3 + 3*(3*B*a
*b72 + A*b73)*c"2xd + 9*x(Bxa"2%b + A*xaxb”2)*ckd"2 + (B*xa~3 + 3*A*a”2x%b)*d"3
)*¥m”2 + 6% (Bxb~3*%c”3 + 3% (3%B*xaxb”2 + Axb"3)*c"2*d + 9% (Bxa"2%b + Axaxb"2)*
cxd”2 + (B*a”™3 + 3%A*a”2%b)*d"3)*m)*n)*x*x" (4*n)*e” (m*xlog(e) + m¥xlog(x)) +
((A*a~3%d"3 + (3*B*xa*b~™2 + A*b~3)*c”3 + 9*(B*a~2*b + A*xaxb~2)*xc”2+xd + 3*(B*
a~3 + 3*kA*a”2*b)*cxd"2)*m~7 + A*a~3*d"3 + Tx(A*a"3*d"3 + (3*B*xaxb”2 + A*b”3
)*c”3 + 9% (B*a"2%b + Axaxb"2)*c”2xd + 3% (B*a~3 + 3*kA*a"2*b)*cxd"2)*m~6 + 16
80* (A*xa~3*d"3 + (3*Bxa*b~2 + A*xb~3)*c”3 + 9*x(B*xa~2*b + Axaxb~2)*c”2*d + 3*(
B*a~3 + 3xAxa~2*b)*c*d”2 + (A*a~3*xd"3 + (3*Bxa*b”2 + A*b~3)*c”3 + 9% (Bka~2x*
b + Axaxb~2)*c”2+d + 3*(B*a~3 + 3*xA*a"2xb)*c*d"2)*m)*n"6 + 21*(A*xa~3*xd"3 +
(3*B*a*b™2 + A*b73)*c”3 + 9*(Bxa~2%b + A*xaxb”2)*c”"2*xd + 3*x(B*xa~3 + 3kA*xa”2*
b)*cxd"2)*m~5 + 3796* (A*a~3*d"3 + (3*Bxaxb~2 + A*b~3)*c”3 + 9*x(Bxa"2xb + Ax
axb”2)*c”2*xd + 3% (B*a~3 + 3xA*xa~2*b)*c*d”2 + (A*a"3*d"3 + (3*Bxaxb”2 + A*xb”
3)*c”3 + 9x(B*a~2xb + Axaxb”2)*c”2*d + 3*x(B*xa~3 + 3%A*xa"2%b)*c*d”"2)*m”"2 + 2
*(A*a~3*%d"3 + (3*Bxa*xb™2 + Axb"3)*c”3 + 9*(Bka~2*b + A*axb~2)*xc”2xd + 3*(Bx
a~3 + 3*xA*a”2*b)*cxd"2)*m)*n"5 + 35%(A*a”~3*d”"3 + (3*Bxaxb~2 + A*b"3)*c”3 +
9% (B*a~2%b + A*xaxb"2)*c”2xd + 3% (B*a~3 + 3*kA*a”"2*b)*cxd"2)*m~4 + 3112+ (A*a”
3*d"3 + (3*Bxa*b”2 + A*b~3)*c”3 + 9k (Bka"2*b + Axaxb"2)*c”2+d + 3*(Bxa”"3 +
3kA*xa~2*b)*c*d"2 + (A*a~3*%d”"3 + (3*Bxa*xb”™2 + A*b~3)*c”3 + 9*x(B*xa~2*b + Axax
b~2)*xc"2xd + 3% (B*a~3 + 3*A*a”"2*b)*cxd"2)*m~3 + 3% (A*a~3*d"3 + (3*Bxaxb~2 +
Axb~3)*c™3 + 9x(B*a~2%b + A*axb”2)*c”2xd + 3*x(Bxa~3 + 3*A*a”2%b)*c*d”"2)*m”
2 + 3% (A*a”3*d"3 + (3*Bxa*xb”2 + A*b~3)*c”3 + 9k (B*a"2%b + Axaxb"2)*c”2xd +
3% (B*a~3 + 3xA*xa~2xb)*c*d"2)*m)*n"4 + (3*Bxaxb~2 + A*b~3)*c”3 + 9k (Bka"2x*b
+ Axaxb”2)*c”2*xd + 3*(Bxa~3 + 3*%A*a"2%b)*c*xd"2 + 35%(A*a~3*%d"3 + (3*Bxaxb”2
+ A*b73)*c”3 + 9x(B*a~2xb + A*xaxb”2)*c”2*d + 3*(B*a~3 + 3xAxa~2%b)*c*d”2)*
m~3 + 1219%(A*a~3*d"3 + (A*a~3*d"3 + (3*B*a*b™2 + A*b~3)*c~3 + 9x(B*a~2%b +
Axaxb~2)*xc"2xd + 3% (B*a~3 + 3*kA*a”"2*b)*cxd"2)*m~4 + (3*%Bxaxb”2 + A*xb~3)*c”
3 + 9% (B*a"2*%b + Axaxb"2)*c”2+d + 3*(B*a"3 + 3xA*xa"2%b)*c*xd"2 + 4*x(A*xa”~3*xd”
3 + (3*%B*axb”2 + A*b~3)*c”3 + 9% (B*a~2%b + Axa*b”2)*c”2xd + 3*x(B*a~3 + 3*Ax*
a~2*b)*xc*d"2)*m~3 + 6x(A*a~3*%d"3 + (3*B*xaxb”2 + A*xb"3)*c”3 + 9k (B*xa"2%b + A
*a¥xb”2)*c”™2*xd + 3% (B*a~3 + 3xA*xa”2%b)*c*d"2)*m”2 + 4x(A*a~3xd"3 + (3*Bxa*b”
2 + A*b73)*c”3 + 9x(B*a~2xb + Axaxb”2)*c”2*xd + 3*x(B*xa~3 + 3*A*xa”2xb)*c*d”2)
*m)*n~3 + 21*(A*a"3*d"3 + (3*B*xa*xb”2 + A*b"3)*c”3 + 9*x(B*xa~2xb + Axaxb~2)*c
~2%d + 3*%(B*a”"3 + 3kxA*a"2xb)*c*d"2)*m"2 + 247*(A*a"3*d"3 + (A*a~3*%d"3 + (3%
Bxaxb™2 + Axb~3)*c”3 + 9*%(B*a~2*b + A*xaxb"2)*c”2+d + 3*%(B*a”~3 + 3xAxa~2xDb)*
cxd"2)*m~5 + B5*x(A*a”~3*d"3 + (3*Bxaxb”2 + A*b~3)*c”3 + 9*x(B*a"2xb + Axaxb~2)
*c72%d + 3% (B*a”~3 + 3xA*xa"2xb)*c*d"2)*m”4 + (3*Bxaxb"2 + A*b"3)*c”3 + 9% (Bx
a~2xb + Axaxb”"2)*c"2xd + 3*x(B*a~3 + 3*kA*a " 2*b)*cxd"2 + 10x(A*a~3+%d"3 + (3*B
*axb”2 + A*b73)*c”3 + 9x(Bxa"2%b + A*xaxb”2)*c"2*d + 3*x(B*xa~3 + 3*xA*xa”2x*b)*c
*d72)*m~3 + 10*(A*a~3*d~3 + (3*Bxa*b™2 + A*b~3)*c”3 + 9*(B*xa"2*b + A*xaxb~2)
*Cc72%d + 3% (B*a”~3 + 3xA*xa"2xb)*c*d"2)*m”2 + 5x(A*xa~3*xd"3 + (3*%Bxax*b”2 + Axb
“3)*%c”3 + 9k (Bxa"2xb + Axaxb"2)*c”2+d + 3*(B*a”"3 + 3*xA*xa~2xb)*c*d”2)*m)*n"2
+ 7x(A*a~3*%d"3 + (3*B*a*xb™2 + A*b~3)*c”3 + 9x(B*xa~2%b + A*a*b”2)*c"2*d + 3
*(B*a~3 + 3*xA*a”"2*xb)*cxd"2)*m + 25%(A*a”~3*d"3 + (A*a~3*%d"3 + (3*B*xa*b”2 + A
*b73)*c”3 + 9% (B*a~2%b + Axaxb”"2)*c”2xd + 3*(B*a~3 + 3*A*a~2xb)*cxd"2)*m”~6
+ 6x(A*xa~3*%d"3 + (3*B*a*xb”2 + A*b~3)*c”3 + 9k (B*a"2xb + A*xaxb~2)*xc”2*d + 3%
(B*xa~3 + 3*A*a”2*b)*c*xd~2)*m~5 + 15%(A*a~3*d"3 + (3*Bxa*xb~2 + A*xb"3)*c”3 +
9% (B*a~2%b + A*xaxb”"2)*c”2xd + 3% (B*a~3 + 3*xA*a”"2*xb)*cxd~2)*m~4 + (3*B*a*b”2
+ A*¥b73)*c”3 + 9% (B*a"2%b + Axaxb"2)*c"2xd + 3% (B*a~3 + 3*kA*a"2*b)*cxd"2 +
20*% (A*a~3*xd~3 + (3*B*a*b™2 + A*b~3)*c”3 + 9*(B*a~"2xb + A*xaxb~2)*c"2*d + 3%
(Bxa~3 + 3*A*a”2*b)*c*xd"2)*m~3 + 15%(A*a~3*d"3 + (3*Bxaxb~2 + Axb"3)*c”3 +



98

9% (B*a~2%b + Axaxb”~2)*c"2xd + 3% (B*a~3 + 3*kA*a”2*b)*cxd"2)*m~2 + 6% (A*a~3*d
~3 + (3*B*axb”2 + A*b"3)*c”3 + 9% (B*a"2*b + A*xaxb"2)*xc”2xd + 3*%(B*a~3 + 3*A
*a”2%b)*xc*d”"2) *m) *n) *x*x~ (3*n) *e” (m*log(e) + mxlog(x)) + 3*((A*a~3xc*d"2 +
(B*xa~2%b + A*a*xb”2)*c”3 + (B*xa~3 + 3*A*a”2*b)*c”2*xd)*m”7 + A*xa~3*c*xd"2 + T*
(A*a~3*c*d"2 + (B*a™2*b + A*axb~2)*c”3 + (B*a"3 + 3*A*a”~2*b)*c~2*d)*m~6 + 2
520*% (A*a~3xc*xd"2 + (B*a~2%b + Axaxb”2)*c”3 + (B*a~3 + 3*Axa~2*b)*xc”2*xd + (A
*a"3%c*d”2 + (B*a"2*xb + Axaxb~2)*c”3 + (B*a~3 + 3*xA*a"2%b)*c”2xd)*m)*n"6 +
21 (A*a~3*c*d”"2 + (B*a"2*b + Axa*xb~2)*c”3 + (B*a~3 + 3*xA*a~2%b)*c”2*d)*m”5
+ B274*x(A*a~3*xcxd™2 + (B*a~2%b + A*xaxb”™2)*c”3 + (B*xa~3 + 3*A*xa”2%b)*c”2*xd +
(A*a~3%c*d"2 + (B*a™2*b + A*axb~2)*c~3 + (B*a~3 + 3*A*a " 2*b)*c~2*d)*m~2 +
2% (A*xa~3*cxd"2 + (B*a"2*b + A*xaxb~2)*c”3 + (Bxa"3 + 3*A*a”~2%b)*c"2*d)*m)*n"
5 + 35%(A*a~3*xc*d"2 + (B*xa~2xb + A*xaxb”2)*c”3 + (B*a~3 + 3xAxa~2x%Db)*c”2x*d)*
m~4 + 3929% (A*a~3*c*d”2 + (B*a"2xb + Axaxb~2)*c”3 + (B*a~3 + 3xA*a~2xb)*c”2
*d + (A*a”3*c*d"2 + (B*xa~2xb + A*xa*xb~2)*c”3 + (B*a~3 + 3*xA*xa~2xb)*c”2*d)*m”
3 + 3x(A*a”"3xcxd"2 + (B*a~2%b + A*xaxb”"2)*c”3 + (B*xa~3 + 3*A*a”2%b)*c”2*d)*m
"2 + 3%(A*a”3*xckxd"2 + (B*xa"2*b + A*xaxb”2)*c”3 + (B*a"3 + 3*xA*xa~2%b)*c”2%d) *
m)*n~4 + (B*a"2%b + A*xaxb”2)*c”3 + (Bxa~3 + 3*%A*a”2*b)*c”2*xd + 35%x(Axa~3*c*
d"2 + (B*a"2*b + Axaxb~2)*c”3 + (B*a~3 + 3xA*xa~2xb)*c”2*d)*m”3 + 1420*%(A*a”
3kckd"2 + (A*a"3xcxd”2 + (B*a~2*b + A*axb"2)*c”3 + (B*a~3 + 3*A*a”2*b)*c”2x*
d)*m™4 + (B*xa~2xb + Axaxb~2)*c”3 + (B*a"3 + 3xA*xa~2xb)*c”2+d + 4k (A*xa”3*xc*d
"2 + (B*a"2*b + A*axb"2)*c”3 + (B*a"3 + 3*kA*a”"2*b)*c"2xd)*m~3 + 6% (A*xa 3*c*
d”"2 + (B*a"2*b + Axaxb~2)*c”3 + (B*a~3 + 3xA*a~2xb)*c”2%d)*m”2 + 4*x(A*xa”3*c
*d"2 + (B*a"2*b + A*axb~2)*xc”3 + (B*a"3 + 3*kA*a”2*b)*cT2xd)*m)*n"3 + 21*(Ax*
a~3*xc*d”2 + (B*a"2*xb + Axaxb~2)*c”3 + (B*a”"3 + 3kA*a"2xb)*c”2xd)*m”2 + 270%
(A*a~3*c*d"2 + (A*a~3*xcxd"2 + (Bxa~2%b + A*xa*xb”2)*c”3 + (B*a~3 + 3*xA*xa~2xb)
*c72%d) *m”5 + 5k (A*xa~3xcxd"2 + (B*a"2%b + A*xaxb"2)*c”3 + (B*a~3 + 3*A*a”2x*b
Y¥c”2xd)*m”~4 + (B*a~2%b + Axaxb"2)*c”3 + (B*a~3 + 3*xA*xa”2*b)*c”2xd + 10*(Ax
a~3*xc*d”2 + (B*a"2*xb + Axaxb~2)*c”3 + (B*a~3 + 3*kA*a"2*xb)*c”2xd)*m~3 + 10%*(
Axa~3xcxd"2 + (B*a"2%b + A*xaxb"2)*c”3 + (B*a~3 + 3*%A*a”2*b)*c”2xd)*m"2 + 5%
(A*a~3*c*d"2 + (B*a™2*%b + A*xaxb~2)*c”3 + (B*a~™3 + 3*A*a”~2*b)*c~2xd)*m) *n"2
+ 7x(A*a~3*xcxd"2 + (B*xa~2%b + A*a*b”2)*c”3 + (B*a~3 + 3*%A*a~2x%b)*c”2*d)*m +
26*% (A*a~3xcxd"2 + (A*a”3xc*d”2 + (B*a~2%b + A*xa*b™2)*c”3 + (B*a~3 + 3*xAxa”
2%b) *c”2*d) *m~6 + 6x(A*xa~3xcxd"2 + (B*a"2%b + A*xaxb"2)*c”3 + (B*xa~3 + 3xAx*a
“2%b) *c”2*xd) *m”5 + 15x(A*xa~3*c*d”2 + (B*a"2*b + A*axb~2)*c”3 + (B*a~3 + 3*A
*a"2%b) *c”2*xd) *m~4 + (B*xa~2xb + A*xaxb”2)*c”3 + (B*a"3 + 3xA*xa"2%b)*c”2xd +
20% (A*a~3*cxd"2 + (B*a"2*xb + A*xa*xb~2)*c”3 + (B*a~3 + 3*xA*xa~2xb)*c”2*d)*m”3
+ 15%(A*a~3%c*d”2 + (B*a~2*b + A*axb™2)*c”™3 + (B*a~3 + 3xA*a”2%Db)*c”2*d) *m”
2 + 6%(A*a”3*ckd"2 + (B*xa~2xb + A*xaxb~2)*c”3 + (B*a~3 + 3xAxa~2xb)*c”2*d)*m
)*n) xxxx” (2*n) *e” (m*xlog(e) + m*log(x)) + ((3*%A*a~3*%c™2*d + (B*a~3 + 3xAxa”2
*b)*c”3)*m”7 + 3kA*a"3xc"2xd + T*(3¥A*a”3*c”2*xd + (B*a"3 + 3xA*xa”2%b)*c”3)*
m~6 + 5040% (3xA*a”3*c”2*xd + (B*a~3 + 3xA*xa~2%b)*c”3 + (3kA*a"3*xc"2xd + (B*a
"3 + 3*%A*a”2*xb)*c”3)*m)*n"6 + 21*(3¥A*a"3*kc”2xd + (B*a~3 + 3xA*xa~2*b)*c”3)*
m~5 + 8028%(3xA*a~3*c”2*xd + (B*a~3 + 3xA*xa~2%b)*c”3 + (3*kA*a”"3*xc"2xd + (Bxa
"3 + 3*%A*a”2*b)*c”3)*m"2 + 2x(3*%A*a~3*c”2*d + (B*a~3 + 3*xA*xa~2xb)*c”3)*m)*n
5 + 35*%(3*kA*a”"3xc"2xd + (B*xa~3 + 3*¥A*a”2*b)*c”3)*m~4 + 5104*(3*xA*a~3*c”2*d
+ (B*a”™3 + 3*xA*a~2%b)*c”3 + (3*kA*a”"3*xc"2xd + (B*a~3 + 3*¥A*a”2%b)*c”3)*m”3
+ 3% (3kA*a"3*xc"2xd + (B*a~3 + 3*kA*a " 2*b)*c”3)*m"2 + 3% (3*kA*a”3*c”2*xd + (B*a
~3 + 3%A*a”2%b)*c”3)*m)*n"4 + (B*a~3 + 3*kA*a"2%b)*c”3 + 35%(3kA*a~3*kc"2xd +
(Bxa~3 + 3*A*a”2%b)*c”3)*m”~3 + 1665*(3xA*xa~3*c”2+xd + (3*kA*a~3*xc”2xd + (Bxa
3 + 3*%A*a”2*b)*c”3)*m"4 + (B*a~3 + 3*¥A*a”2*b)*c”3 + 4*x(3xAxa~3*c”2xd + (Bx
a~3 + 3*kA*a”2*b)*c”3)*m~3 + 6% (3kA*a"3*c”2*xd + (B*a"3 + 3xA*xa~2%b)*c”3)*m”2
+ 4% (3xA*xa~3*xc"2%d + (B*a"3 + 3*kA*a"2%b)*c”3)*m)*n"3 + 21*%(3kA*a"3kc"2xd +
(Bxa~3 + 3*A*a"2%b)*c”3)*m”~2 + 295%(3xA*xa~3*c”2*d + (3*kA*a”~3*xc"2xd + (Bxa”
3 + 3*kA*a"2*xb)*c"3)*m~5 + 5% (3*%A*a”3*c”2*xd + (B*a~3 + 3*xA*a"2%b)*c”3)*m"4 +
(Bxa~3 + 3*A*a”2*b)*c”3 + 10*(3*xA*xa~3*c”2+%d + (B*a~3 + 3*A*a~2%xb)*c~3)*m~3
+ 10*(3*xA*xa~3*xc"2%d + (B*a~3 + 3*A*a”"2%b)*c~3)*m~2 + 5% (3*A*a”3*c”2xd + (B
*a~3 + 3*%A*a”2xb)*c”3)*m)*n"2 + 7T*(3*%A*xa~3*c”"2*xd + (B*a~3 + 3xAxa”~2x*b)*c”3)
*m + 27+ (3*xA*xa”3*xc"2+%d + (3*%A*a~3*%c”2xd + (B*xa~3 + 3%A*a”2xb)*c”3)*m”6 + 6%
(3*%A*a~3*c”2*d + (B*a~3 + 3*xA*xa~2%b)*c”3)*m”5 + 15%(3*xA*a~3xc”2xd + (B*a~3
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+ 3*kA*a”2*xb)*c"3)*m~4 + (B*a~3 + 3*kA*a”"2*b)*c”3 + 20%(3*%A*a~3*c”2*d + (B*xa~
3 + 3*kA*a”2*xb)*c"3)*m~3 + 15%(3*A*a”3*kc”2xd + (B*a~3 + 3%A*a”2%b)*c”3)*m"2
+ 6% (3*%A*a~3*%c72+d + (B*a”3 + 3*%Axa”2xb)*c”3)*m)*n)*x*xx"n*e” (m*log(e) + mxl
og(x)) + (A*a~3*c”3*m”7 + 5040%A*a”~3*c”3*n"7 + 7*A*a~3*%c~3*m~6 + 21kAxa~3*c
“3*m”5 + 3b5*%A*a”"3*%xc”3*m"4 + 35%xA*xa”3xc”3*%m”3 + 21xA*a”3*%c”3*m"2 + T*xAxa~3*c
“3#m + A*a”3*c”3 + 13068*(A*xa~3%c”3*m + A*a”~3*c”3)*n"6 + 13132x(A*a~3*c”3*m
T2 + 2%A*a”3*c”3*m + A*xa~3%c”3)*n"5 + 6769k (A*a~3*c"3*xm"3 + 3*%A*a”3*c”3*m”2
+ 3%A*a”3*c”3*m + A*a"3*%c”3)*n"4 + 1960* (A*xa~3*c"3*m”4 + 4*A*xa~3%c”"3*m~3 +
6xA*xa~3*%c"3*%m"2 + 4*xA*a~3%c”3*xm + A*xa~3*%c”3)*n"3 + 322%x(A*a~3*c”3*%m”5 + 5%
A*xa”"3*%xc”3*m"4 + 10%A*a”3*xc”3*m”3 + 10*A*a”3*c”3*m”2 + b5kxA*xa~3*c”3*m + A*xa”3
*c73)*n"2 + 28*%(A*a~3*c”3*m”6 + 6%A*a~3%c”3*m~5 + 15%A*a”3*c”3*m~4 + 20*A*a
T3%CcT3*m"3 + 15%A*a”3%c”3*m”2 + 6%A*a”3%c”3*m + Axa~3xc”3)*n)*x*e” (m*log(e)
+ m*log(x)))/(m~8 + 5040*(m + 1)*n~7 + 8*m~7 + 13068*(m~2 + 2*m + 1)*n~6 +
28*m™6 + 13132*x(m~3 + 3*m~2 + 3*m + 1)*n"5 + 56*m~5 + 6769« (m~4 + 4*m~3 +
6*m~2 + 4*m + 1)*n"4 + 70*m~4 + 1960*x(m~5 + 5*%m~4 + 10*m”~3 + 10*m~2 + 5*m +
1)*n"3 + 56*m~3 + 322%(m~6 + 6*m”5 + 15*m™4 + 20*m~3 + 15%m™2 + 6*m + 1)*n
T2 + 28%m”2 + 28%x(m~7 + 7¥m”6 + 21*m”5 + 35*m~4 + 35+%m~3 + 21*m~2 + 7*xm + 1
)xn + 8%m + 1)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((ex*x)**m* (a+bkx**n)**3x (A+Bxx**n)* (c+d*x**n)**3,x)

[Out] Timed out

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Timed out
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316  [(ex)" (a+bx")" (A + Bx")(c+dx")’ dx

Optimal. Leaf size=310

cx? 1 (ex)" (A (3a2d? + 6abed + 12c?) + aBe(3ad + 2bc))  x*"*1(ex)" (a?d?(Ad + 3Bc) + 6abed(Ad + Be) + b2 (3Ad
m+2n+1 * m+3n+1

[Out] (axc™2*x(2*xAxbxc + a*Bxc + 3*xa*A*d)*x" (1 + n)*(exx)"m)/(1 + m + n) + (cx(a*B
*c* (2%b*c + 3*axd) + Ax(b72%c”2 + 6*axbkckd + 3*a~2xd"2) )*x~ (1 + 2#*n)*(e*xx)
m)/(1 + m + 2xn) + ((6xaxbxcxd*(B*xc + A*d) + a~2xd"2x(3*Bxc + A*d) + b~ 2x*c

"2+ (Bxc + 3kA*d))*x" (1 + 3*n)*(e*x)"m)/(1 + m + 3*n) + (d*x(a~2%B*d"2 + 3*b~

2%c*x (Bxc + A*xd) + 2*xaxbxdx(3*%Bxc + A*d))*x"(1 + 4*n)*(exx)"m)/(1 + m + 4*n)

+ (b*d"2*(3*b*Bxc + A*xb*d + 2*a*Bxd)*x" (1 + 5*n)*(e*x)"m)/(1 + m + 5*n) +
(b~2*B*d"3*x~ (1 + 6xn)*(exx)™m)/(1 + m + 6*n) + (a"2*xA*c”3*x(e*x)~(1 + m))/(

ex(1 + m))

Rubi [A] time = 0.413903, antiderivative size = 310, normalized size of antiderivative =

1., number of steps used = 14, number of rules used = 3, integrand size = 31, number of rules

= 0.097, Rules used = {570, 20, 30}

integrand size

cx?" 1 (ex)" (A (3a2d? + 6abed + b2c?) + aBe(3ad + 2bc))  x*"*1(ex)" (a?d?(Ad + 3Bc) + 6abed(Ad + Be) + b*c(3Ad
+

m+2n+1 m+3n+1

Antiderivative was successfully verified.

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

[Out] (axc™2%(2xAxbxc + a*Bxc + 3*xaxAxd)*x" (1 + n)*(e*x)"m)/(1 + m + n) + (cx(axB
*c* (2%b*xc + 3*kaxd) + Ax(b72%c”2 + 6*axbkckd + 3*a"2xd"2) )*x~ (1 + 2#*n)*(e*xx)
“m)/(1 + m + 2*n) + ((6xaxbxc*xd*(B*xc + A*xd) + a~2*xd"2*x(3*Bxc + A*d) + b~ 2x*c
“2%(Bxc + 3%A*d))*x" (1 + 3*n)*(e*x)"m)/(1 + m + 3*n) + (d*x(a"2*B*xd"2 + 3%b~

2xck (Bxc + A*xd) + 2¥axbkxd*(3*Bxc + A*d))*x~ (1 + 4*n)*(e*x)"m)/(1 + m + 4*n)

+ (b*d"2*(3*b*Bxc + Axb*xd + 2*a*B*d)*x~ (1 + 5*n)*(exx)"m)/(1 + m + 5*n) +
(b™2%B*d"3*x" (1 + 6*xn)*(exx)"m)/(1 + m + 6*n) + (a"2xA*xc"3*(exx)~(1 + m))/(

ex(1 + m))

Rule 570

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

Rule 20

Int[(u_)*x((a_)*x(w_ ) (@ )*((b_.)*(v_))"(n_), x_Symbol] :> Dist[(b~IntPart
[n]*(b*v) “FracPart[n])/(a"IntPart [n]*(a*v) FracPart[n]), Int[ux(a*v) (m + n
), x], x]1 /; FreeQ[{a, b, m, n}, x] & !IntegerQ[m] &% !IntegerQ[n] && !
IntegerQ[m + n]

Rule 30

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

Rubi steps



101

f (ex)™ (a + bx")* (A + Bx") (c + dx™)° dx = f (aZACS(ex)m + ac?(2Abc + aBc + 3aAd)x" (ex)™ + ¢ (ch(Zbc + 3ad)
_ 112AC3(€X)1+m
 e(1+m)

_ azAc?’(ex)“m
el +m)
ac(2Abc + aBc + 3aAd)x+" (ex)™ LC (ﬂBC(ZbC +3ad) + A (bZCZ + 60

1+m+n 1+m+?2

+ (szd3) f X0 (ex)™ dx + (acz(ZAbc +aBc + 3aAd)) J

+ (szd3x‘m(ex)m) f xHON dx + (acz(2Abc + aBc + 3a.

Mathematica [A] time = 1.13626, size = 265, normalized size = 0.85

cx?h (A (3a2d2 + 6abed + b2c2) + aBc(3ad + 2bc)) x3" (aZdZ(Ad + 3Bc) + 6abcd(Ad + Bc) + b*c*(3Ad + B
m+2n+1 " m+3n+1

x(ex)™

Antiderivative was successfully verified.

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

[Out] x*(e*xx) m*x((a"2*xA*xc~3)/(1 + m) + (a*xc™2x(2xAxbxc + axBxc + 3*axA*d)*x"n)/(1
+ m + n) + (cx(a*xBxc*x(2%b*c + 3*xaxd) + Ax(b~2xc”2 + 6*axb*ckd + 3*a~2xd"2)
Y*x~(2%n)) /(1 + m + 2*n) + ((6xaxbxc*xd*(Bxc + Axd) + a~2xd"2x(3*Bxc + Axd)

+ b72xc" 2% (Bkc + 3*xA*d))*x~(3*n))/(1 + m + 3*n) + (d*x(a”2%B*d"2 + 3*b~2*c*(

Bxc + Axd) + 2*axb*xd*(3*%Bxc + A*xd))*x~(4*n))/(1 + m + 4%n) + (b*d~2x(3*b*Bx

c + Axbxd + 2*xa*xBxd)*x~(5*n))/(1 + m + 5%n) + (b~ 2*B*d~3*x~(6*n))/(1 + m +

6*n))

Maple [C] time = 0.179, size = 11389, normalized size = 36.7

output too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] result too large to display

Maxima [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: ValueError

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Exception raised: ValueError

Fricas [B] time = 1.7799, size = 14151, normalized size = 45.65

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

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

[Out] ((B*b~2*d"3*m”~6 + 6*xB*xb~2*%d"3*m™5 + 15*B*b"2*xd"3*m~4 + 20*%B*b~2*d"3*m~3 + 1
5%B*xb~2*%d"3*m”2 + 6*Bxb~2xd"3%m + B*b~2*d"3 + 120*(B*b~2xd"3*m + B*b~2*d"3)
*n75 + 274*x(B¥b”2*xd"3*m”~2 + 2*B*b~2*d"3%m + B*b~2*d"3)*n"4 + 225x(B*b"2*d"3
*m~3 + 3*Bxb~2*%d"3*m”2 + 3*Bxb~2%d"3*m + Bxb~2%d"3)*n"3 + 85%(Bxb~2*xd"3*m~4
+ 4xB*xb”"2xd"3*m~3 + 6*B*xb"2xd"3*m”~2 + 4*Bxb~2%d"3%m + Bxb"2xd"3)*n"2 + 15%
(Bxb~2%d"3*m”~5 + 5%B*b"2%xd"3*m”~4 + 10*Bxb~2*xd"3*m”3 + 10*B*b~2*d"3*m”2 + 5%
Bxb~2%d"3*m + B*b7"2%d"3)*n)*x*x” (6*n)*e” (m*¥log(e) + mxlog(x)) + ((3*B*b~2*c
*d"2 + (2*Bkaxb + A*b"2)*d"3)*m~6 + 3*B*b”"2*xc*d"2 + 6% (3*xBxb"2*c*d”2 + (2*B
*axb + A*b72)*d"3)*m”5 + 144x(3*%B*¥b~2%c*d”2 + (2*%Bkxaxb + A*b~2)*d"3 + (3*B*
b"2*xcxd"2 + (2*B*axb + A*b”2)*d"3)*m)*n"5 + 15%(3%B*b"2*c*d"2 + (2*Bxaxb +
A*¥b~2)*d"3)*m~4 + 324*(3*%Bxb”"2*c*xd"2 + (2*xBxaxb + A*b"2)*d"3 + (3*Bxb~2xc*d
"2 + (2%B*xaxb + A*b"2)*d"3)*m”2 + 2*(3%B*b"2xc*d”"2 + (2*Bxaxb + A*¥b~2)*d"3)
*m)*n~4 + (2*Bkxaxb + A*b~2)*d"3 + 20%(3*B*b~2*xc*d"2 + (2xBxaxb + A*¥b~2)*d"3
)*m~3 + 260%(3*B*b”2*xc*d”2 + (2*Bxaxb + A*b~2)*d"3 + (3*Bxb"2xcxd"2 + (2xB*
axb + A*b72)*d"3)*m”~3 + 3% (3*xBxb"2*c*d”2 + (2*Bxaxb + A*b"2)*d"3)*m~2 + 3*(
3*Bxb"2*ckd"2 + (2xBxaxb + A*b"2)*d"3)*m)*n"3 + 15x(3*%B*¥b"2%c*d"2 + (2*B*ax
b + A*¥b72)*d"3)*m~2 + 95%(3*Bxb~2*c*d"2 + (3*Bxb"2*c*d”2 + (2*Bxa*b + A*xb”2
)*d~3)*m~4 + (2*Bkaxb + A*b"2)*d~3 + 4% (3*%B*xb”2*c*d"2 + (2*xBxaxb + A*xb~2)*d
~3)*m~3 + 6*%(3*Bxb"2xcxd"2 + (2*Bxaxb + A*b72)*d"3)*m”~2 + 4*(3xBxb"2*c*d"2
+ (2*B*axb + A*b72)*d"3)*m)*n"2 + 6*(3*Bxb"2xc*xd"2 + (2*xBxaxb + A*b~2)*d"3)
*m + 16%(3*Bxb"2*c*xd"2 + (3*%B*¥b~2%c*d"2 + (2*B*xaxb + A*b~2)*d~3)*m~5 + 5% (3
*Bxb " 2%c*d"2 + (2*Bxaxb + A*b~2)*d"3)*m"4 + (2*B*xaxb + A*b"2)*d"3 + 10%(3*B
*b"2xc*xd"2 + (2*Bxaxb + A*b"2)*d"3)*m~3 + 10*(3*B*b"2*c*d"2 + (2*Bxaxb + Ax
b~2)*d"3)*m"2 + 5% (3*B*b~2%c*xd~2 + (2%Bxaxb + A*xb~2)*d~3)*m)*n)*x*x" (5%n) *xe
“(mxlog(e) + mxlog(x)) + ((3*Bxb~2xc~2*d + 3*%(2*Bxa*b + A*b~2)*c*d"2 + (B*a
"2 + 2%A*axb)*d"3)*m”6 + 3*xBxb"2%c”2+d + 6% (3kBkb"2xc"2xd + 3% (2%Bxaxb + A%
b"2)*cxd"2 + (B*a~2 + 2xA*xaxb)*d~3)*m”5 + 180*%(3*B*b~2xc~2xd + 3% (2xBxaxb +
Axb~2)*c*xd"2 + (B*a~2 + 2*xA*xaxb)*d~3 + (3*Bxb"2xc”2*d + 3*(2*Bxaxb + A*b”2
Yxcxd™2 + (B*a”2 + 2xAxaxb)*d~3)*m)*n~5 + 15%(3*%Bxb~2*c”2*xd + 3% (2*xBxaxb +
Ax¥b~"2)*xcxd"2 + (B*a"2 + 2*A*xaxb)*d"3)*m~4 + 396%* (3*%B¥b~2*c”2*xd + 3*(2*xBxaxb
+ A*b72)*cxd"2 + (B*a"2 + 2*kA*xaxb)*d"3 + (3*xBxb"2%c”2+d + 3*(2*xBkxaxb + Axb
"2)*xc*xd”2 + (B*a"2 + 2xAxaxb)*d"3)*m”2 + 2% (3*kBkb"2*xc"2xd + 3% (2*Bxaxb + Ax
b~2)*cxd"2 + (Bxa"2 + 2%A*xaxb)*d”3)*m)*n~4 + 3*x(2xB*axb + A*xb"2)*c*xd"2 + (B
*a"2 + 2*A*xaxb)*d"3 + 20%(3xBxb"2%c”2+d + 3*(2*Bkxaxb + A*xb"2)*c*d”2 + (B*a”
2 + 2%A*xaxb)*d"3)*m~3 + 307*(3*%B*¥b~2%c”2*d + 3% (2xBxaxb + Axb~2)*c*d”2 + (B
*a"2 + 2kA*xaxb)*d"3 + (3*xBxb"2%c”2+d + 3% (2*Bxaxb + A*b"2)*c*xd”2 + (B*a"2 +
2%A*xaxb) *d"3)*m~3 + 3*x(3*%B*¥b"2%c”2%d + 3*(2*Bkaxb + Axb"2)*c*xd"2 + (B*a"2
+ 2xA*xaxb)*d"3)*m~2 + 3% (3*Bxb~2*%c”2xd + 3% (2*B*xaxb + A*b~2)*cxd"2 + (B*a"2
+ 2xAxaxb)*d~3)*m)*n"3 + 15x(3%Bxb~2%c”2xd + 3*(2*Bxaxb + A*xb"2)*xcxd"2 + (
B*a~2 + 2xAxaxb)*d"3)*m”2 + 107*(3*Bxb~2xc”2*%d + (3*B*b~2*c”2*xd + 3*(2xBxax
b + A*xb72)*xcxd"2 + (B*a"2 + 2*A*xaxb)*d"3)*m~4 + 3% (2*Bxaxb + A*b"2)*cxd"2 +
(Bxa~2 + 2%Axaxb)*d”3 + 4*x(3*xBxb~2xc"2*%d + 3*(2#B*a*b + A*xb"2)*cxd"2 + (B*
a”2 + 2kA*xaxb)*d"3)*m~3 + 6% (3*%Bxb"2%c”2*d + 3*x(2*Bxaxb + Axb"2)*c*d"2 + (B
*a"2 + 2*A*xaxb)*d"3)*m"2 + 4x(3*%B*b"2%c”2*d + 3k (2*Bkxaxb + A*xb~2)*c*xd”2 + (
B*a~2 + 2xAxaxb)*d~3)*m)*n"2 + 6*x(3*Bxb"2xc"2xd + 3% (2*B*a*xb + A*b”2)*c*xd”"2
+ (B*a”™2 + 2xAxaxb)*d~3)*m + 17*(3*Bxb~2xc"2xd + (3*B*b~2%c”2*d + 3*(2*Bx*a
*b + A*b72)*kckd"2 + (B*xa~2 + 2*A*axb)*d"3)*m”5 + 5x(3*xBxb"2xc”2%d + 3% (2*Bx*
axb + A*b"2)*cxd"2 + (B*xa~2 + 2¥A*xaxb)*d"3)*m"4 + 3*x(2*xBxaxb + A*xb"2)*c*d"2
+ (Bxa"2 + 2%A*xaxb)*d”3 + 10*(3*%B*b~2xc”2*xd + 3*(2xB*axb + A*b~2)*c*xd"2 +
(Bxa"2 + 2*A*xa*xb)*d”3)*m”~3 + 10*(3*%B*b~2%c”2*d + 3*(2*Bxaxb + A*xb~2)*c*d~2
+ (B*a™2 + 2xA*axb)*d~3)*m~2 + 5k (3*Bkb~2xc"2xd + 3% (2*B*axb + A*b~2)*c*xd”"2
+ (Bxa™2 + 2%Axa*b)*d~3)*m)*n) *x*x” (4*n) *e” (m*log(e) + m*xlog(x)) + ((Bxb~2
*c73 + A*a”2xd"3 + 3% (2xBxaxb + A*¥b"2)*c”2*xd + 3*(B*a"2 + 2xAxaxb)*c*d”2)*m
"6 + B*¥b"2*c”3 + A*a"2xd"3 + 6x(B*¥b"2*%c”3 + A*a”"2xd"3 + 3x(2*B*xaxb + A*xb~2)
*Cc72%d + 3% (B*a~2 + 2xAxaxb)*c*d”2)*m”5 + 240*%(Bxb"2*c”3 + A*a~2%d"3 + 3*(2
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*Bxaxb + A*b72)*c”2+d + 3*x(B*a”2 + 2xAxaxb)*c*d”2 + (B*b"2%xc”3 + A*a~2xd"3
+ 3% (2*Bxaxb + Axb72)*c”2xd + 3*(B*a~2 + 2xAxaxb)xc*d”2)*m)*n”5 + 15%x(B*b~2
*Cc73 + A*a”2*xd"3 + 3*(2xBxaxb + A*¥b"2)*c”2*d + 3*(B*a"2 + 2xAxaxb)*c*d”2)*m
4 + 508*%(B*b”"2*c”3 + A*a~2xd"3 + 3% (2*Bkaxb + A*b"2)*c"2xd + 3*%(B*a"2 + 2%
Axaxb)*cxd"2 + (B*¥b"2%c”3 + A*a"2*d"3 + 3*x(2*Bxaxb + A*b"2)*c"2*d + 3*x(Bxa”
2 + 2xA*xaxb)*xc*d”2)*m”2 + 2% (Bxb"2%c”3 + A*a"2%d"3 + 3*(2*Bxaxb + A*b”2)*c”
2%d + 3*%(B*a~2 + 2xAxaxb)*xc*d”2)*m)*n"4 + 3*x(2*Bkxaxb + A*b"2)*c"2xd + 3*(B*
a”2 + 2kAxaxb)*cxd”2 + 20%(Bxb"2%c”3 + A*a”"2*xd”3 + 3*(2*xBxaxb + A*b72)*c” 2%
d + 3x(B*a"2 + 2xAxaxb)*c*d"2)*m”3 + 372x(Bxb"2*c”3 + A*a"2+%d"3 + 3k (2*Bkxax
b + A*xb72)*xc"2%d + 3% (B*a”2 + 2*kA*axb)*xcxd"2 + (B¥b"2%c”3 + A*a"2%d"3 + 3% (
2*%Bxaxb + A*xb72)*c"2%d + 3% (B*a~2 + 2xAxaxb)*c*d”"2)*m~3 + 3% (B*b"2%c”3 + Ax
a~2+%d"3 + 3*%(2*xBkxaxb + Axb72)*c”2+d + 3*(B*a”"2 + 2xAxaxb)xc*xd"2)*m~2 + 3*(B
*b72%c”3 + A*a”"2xd”3 + 3% (2xBxaxb + A*b"2)*c”2*xd + 3*x(Bxa~2 + 2%xAxaxb)*c*d”
2)*m)*n~3 + 15%x(B*b"2*c~3 + A*a~2+%d"3 + 3*(2*Bxaxb + A*b~2)*xc”2*d + 3*(B*a”
2 + 2%A*xaxb)*ckxd"2)*m”2 + 121%(B*¥b"2%c”3 + A*a"2*d"3 + (B*b"2*%c”3 + A*xa"2xd
3 + 3*%(2*Bkxaxb + A*b"2)*c”2xd + 3*%(B*a”2 + 2kA*xaxb)*ckxd"2)*m~4 + 3k (2*Bkax
b + A*b72)*xc72xd + 3*%(B*a~2 + 2kAxaxb)*cxd"2 + 4% (B*¥b"2%c”3 + A*a"2%d"3 + 3
*(2+«B*a*xb + A*b~2)*c"2xd + 3x(B*a~2 + 2*A*axb)*c*xd"2)*m~3 + 6% (B*¥b"2%c”3 +
A*a~2xd"3 + 3% (2*Bkaxb + A*b7"2)*c"2xd + 3*x(B*a"2 + 2*A*axb)*cxd"2)*m"2 + 4%
(B*¥b~2%c™3 + A*a~2*d"3 + 3*(2xBxaxb + A*xb"2)*c”2*xd + 3*x(B*xa~2 + 2%A*xaxb)*c*
d"2)*m)*n"2 + 6x(Bxb"2%c”3 + A*a”2*d"3 + 3*x(2*xBxaxb + A*¥b"2)*c"2*d + 3*(B*a
"2 + 2%A*axb)*ckd"2)*m + 18%(B*¥b"2%c”3 + A*a”"2xd”3 + (B*b"2%c”3 + A*a”2*d"3
+ 3*%(2*Bkaxb + A*b"2)*c”2xd + 3% (B*a~2 + 2*A*xaxb)*cxd"2)*m~5 + 5% (B¥b~2*c”
3 + A*a”2*xd"3 + 3% (2xBxaxb + A*b72)*c”2*xd + 3x(Bxa~2 + 2%Axaxb)*c*d”2)*m”4
+ 3% (2*Bxaxb + A*b~2)*c”2+d + 3*%(B*a”"2 + 2kA*axb)*cxd"2 + 10*%(B*¥b"2*c”3 + A
*a"2%d"3 + 3% (2*Bkaxb + A*b"2)*c”2+d + 3% (Bka”"2 + 2xA*axb)*cxd"2)*m~3 + 10%
(B¥b™2*c~3 + A*a”2xd"3 + 3% (2*B*axb + A*b"2)*c"2*d + 3% (B*a~2 + 2xAxaxb)*c*
d"2)*m™2 + 5x(Bxb"2xc”3 + A*a"2%d"3 + 3k (2*Bxaxb + Axb"2)*c”2+d + 3*(B*a"2
+ 2%Akxaxb)*c*d~2)*m) *n) *x*x”~ (3*n) *e” (m*log(e) + m*xlog(x)) + ((3xA*a~2*c*d~2
+ (2*%Bxaxb + Axb"2)*c”3 + 3*(B*a~2 + 2xAxaxb)*c”2+d)*m”6 + 3kA*a"2xcxd"2 +
6% (3kA*a~2xc*xd"2 + (2*xBxaxb + A*b"2)*c”3 + 3*x(B*xa~2 + 2¥A*xaxb)*c”2*d)*m”5
+ 360%(3*xAxa~2*xc*xd"2 + (2*Bkxaxb + A*b~2)*c~3 + 3*x(B*a”™2 + 2*kA*xaxb)*c”2%d +
(3*%A*a~2%c*d"2 + (2*Bkxaxb + A*xb72)*c”3 + 3*(B*a~2 + 2kA*xaxb)*c~2xd)*m)*n"5
+ 15%(3kA*a~2xcxd"2 + (2%B*axb + A*b7"2)*c”™3 + 3*x(Bxa~2 + 2%Axaxb)*c”2*d)*m”
4 + 702x(3xAxa~2%c*d”2 + (2*B*axb + A*xb"2)*c”3 + 3% (B*a~2 + 2*xA*xaxb)*c”2*d
+ (BkA*a"2xcxd"2 + (2xBxaxb + A*b"2)*c”3 + 3*(B*a~2 + 2%xA*axb)*c”2*d)*m”2 +
2% (3xA*a”2*xc*xd”2 + (2*B*xaxb + Axb~2)*c”3 + 3x(B*a~2 + 2*A*axb)*c”2*d)*m)*n
4 + (2%B*axb + A*b"2)*c”3 + 3% (B*a"2 + 2*Axaxb)*c”2xd + 20*(3xAxa~2*c*d"2
+ (2*B*xaxb + A*b"2)*c”3 + 3*%(B*a~2 + 2*xA*xaxb)*cT2xd)*m~3 + 461*(3*kA*xa”2*c*d
"2 + (2#B*axb + A*b"2)*c”3 + 3x(B*a"2 + 2*A*xaxb)*c”2xd + (3xAxa"2xc*xd”2 + (
2+%Bxaxb + A*b"2)*c”3 + 3*x(B*xa"2 + 2¥A*xaxb)*c”2*xd)*m"3 + 3*x(3xAxa”2*c*d"2 +
(2%B*axb + A*b"2)*c”3 + 3*x(B*xa~2 + 2¥A*axb)*c”2*xd)*m”~2 + 3*x(3kA*xa~2%c*xd"2 +
(2xBxa*xb + A*b~2)*c”3 + 3*(B*a~2 + 2xAxaxb)*c”2*d)*m)*n"3 + 15%(3xAxa~2xc*
d"2 + (2*xBxaxb + Axb72)*c”3 + 3*(B*a~2 + 2xAxaxb)xc”2*d)*m”2 + 137*(3*A*a”2
*cxd"2 + (BkA*a"2xcxd"2 + (2xBxaxb + A*b72)*c”3 + 3*x(Bxa"2 + 2xAxaxb)*c”2*d
)*xm~4 + (2+B*axb + A*xb72)*c”3 + 3*x(Bxa"2 + 2%Axaxb)*c”2*xd + 4*x(3xAxa~2xc*xd”
2 + (2#B*axb + A*b"2)*c”3 + 3% (B*a"2 + 2kA*axb)*c”2*d)*m~3 + 6% (3kA*xa"2*c*d
"2 + (2%B*xaxb + A*b72)*c”3 + 3*(B*a~2 + 2*A*xaxb)*c”2xd)*m~2 + 4*x(3kA*xa"2%c*
d"2 + (2*%Bkxaxb + Axb72)*c”3 + 3*%(B*a~2 + 2xAxaxb)*xc”2*d)*m)*n”2 + 6*x(3kA*xa”
2%c*xd”2 + (2*Bxaxb + A*b"2)*c”3 + 3*%(B*a”2 + 2kxA*xaxb)*xcT2xd)*m + 19%(3*xA*a”
2%c*xd”2 + (3kA*a”"2xcxd"2 + (2%Bxaxb + A*b72)*c”3 + 3*x(Bxa~2 + 2%A*xaxb)*c 2%
d)*m™5 + 5x(3*xA*xa~2xc*d"2 + (2*Bkaxb + A*xb"2)*c”3 + 3% (B*a"2 + 2kA*xaxb)*c”2
*d)*m~4 + (2%B*axb + A*b"2)*c”3 + 3*(Bxa"2 + 2¥A*xaxb)*c”2xd + 10*(3*xA*a~2x*c
*d"2 + (2*B*axb + A*b"2)*c”3 + 3% (B*a"2 + 2kA*xaxb)*c"2xd)*m~3 + 10*(3*A*a”2
*c*d"2 + (2*Bkaxb + A*b72)*c”3 + 3*%(B*a”2 + 2*kAxaxb)*cT2xd)*m~2 + 5% (3*xA*a”
2%c*xd”2 + (2*Bxaxb + A*b"2)*c”3 + 3*%(B*a”2 + 2kA*xaxb)*c”2xd)*m)*n) *x*x” (2*n
)*xe” (m*xlog(e) + mxlog(x)) + ((3xA*a~2%c™2xd + (B*a~2 + 2xAxaxb)*c~3)*m~6 +
3kA*xa~"2xcT2%d + 6% (3kA*xa"2*xc”2xd + (B*a"2 + 2*A*xaxb)*c”3)*m”5 + 720*%(3%xA*a”
2xc"2xd + (Bxa~2 + 2%Axaxb)*xc”3 + (3xAxa”~2*c”2%d + (B*a~2 + 2xAxaxb)*c”3)*m
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)*n”5 + 15%(3xA*a”2xc”2xd + (B*a~2 + 2xAxaxb)*c”3)*m~4 + 1044* (3xA*xa~2*xc” 2%
d + (Bxa™2 + 2xAxaxb)*c”3 + (3*A*a~2xc”™2xd + (Bxa~2 + 2%Axaxb)*c”3)*m”~2 + 2
*(3xA*a”2xc”2*xd + (B*a~2 + 2*xA*xaxb)*c”3)*m)*n"4 + (B*xa~2 + 2xA*axb)*c”3 + 2
0* (3kA*a~2xc™2xd + (B*a~2 + 2*A*xaxb)*c”3)*m~3 + 580* (3xA*a~2*c”2*xd + (B*a~2
+ 2%A*axb)*c”3 + (3*%A*a"2*c”2*xd + (B*a"2 + 2xAxaxb)*c”3)*m”3 + 3k (3kA*a”"2*
c”2*xd + (B*a"2 + 2*xAxaxb)*c”3)*m~2 + 3% (3xA*a"2%xc”2xd + (B*xa"2 + 2xA*xaxb)*c
“3)*m)*n~3 + 15%x(3kA*a~2xc"2xd + (B*a"2 + 2*A*xaxb)*c”3)*m"2 + 155%(3xA*xa” 2%
c”2xd + (3*%A*a”2*c”2*xd + (B*a~2 + 2xAxaxb)*c”3)*m”4 + (B*a~2 + 2xAxaxb)*c”3
+ 4% (3xAxa"2xc"2xd + (B*a"2 + 2*kA*xaxb)*c”3)*m~3 + 6% (3kA*a”2*c”2*xd + (B*xa”
2 + 2%A*xaxb)*c”3)*m"2 + 4x(3xA*xa"2+xc”2+xd + (B*a"2 + 2xAxaxb)*c”3)*m)*n"2 +
6% (3xA*xa~2xc"2+%d + (B*a™2 + 2*xA*axb)*c”3)*m + 20*%(3xA*xa~2xc”2*d + (3kAxa~ 2%
c”2xd + (Bxa"2 + 2%Axaxb)*c”3)*m~5 + bk (3*%A*xa~2xc”2*xd + (B*xa"2 + 2xAxaxb)*c
“3)*m~4 + (B*a~2 + 2xAxaxb)*c”3 + 10*(3*kA*a”2xc”"2xd + (Bxa~2 + 2%Axaxb)*c”3
)*m~3 + 10%(3*A*a”2*xc”2xd + (B*xa~2 + 2*A*xaxb)*c”3)*m”™2 + 5x(3kA*xa"2%c”2+d +
(Bxa~2 + 2xAxaxb)*c”3)*m)*n) *x*x " n*e” (m*xlog(e) + m*log(x)) + (A*a~2%c”3*m”
6 + 7T20%A*a”2%c”3*%n"6 + 6xAxa”2xc”3*m”5 + 15%xA*xa”2xc”3*m"4 + 20%A*a”2*%xc”3*m
"3 + 15%A*a”2%c”3*m”2 + 6xA*a”2*xc”3*m + A*a"2%c”3 + 1764*x(A*a"2*c"3*m + Axa
“2%c”3)*n"5 + 1624x (A*a”"2%c”3*m”2 + 2%xA*a”2%xc”3*m + A*a"2xc”3)*n"4 + 735%(A
*a"2%c73*m™3 + 3kA*xa"2xc”3*%m”2 + 3kA*a"2%c”3xm + A*xa~2%c”3)*n"3 + 175%x(A*a”
2%c”3*m"4 + 4*xA*a”2%c”3*m”3 + 6xA*a " 2%xc”3*m”2 + 4xAxa~2*xc”3%m + Axa”2*c”3)*
n~2 + 21x(A*a”"2%c”3*m~5 + B5xA*xa”2%c”3*m"4 + 10*A*xa~2*%c”3*%m"3 + 10*A*xa~2%c”3
*m~2 + BkAxa”2%c”3*m + A*a~2%c”3)*n)*x*e” (mxlog(e) + m*log(x)))/(m~7 + 720%
(m + 1)¥n"6 + 7*m™6 + 1764*x(m~2 + 2*m + 1)*n”5 + 21*m”™5 + 1624*(m~3 + 3*m™2
+ 3%m + 1)*n"4 + 35*xm™4 + 735%x(m"4 + 4*m™3 + 6*m”2 + 4*xm + 1)*n~3 + 35*%m”3
+ 175%(m”5 + 5*xm~4 + 10*m~3 + 10*m™2 + 5*m + 1)*n"2 + 21*m™2 + 21*x(m"6 + 6
*m~5 + 15%m™4 + 20*m~3 + 15*xm~2 + 6%m + 1)*n + 7*m + 1)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**m* (a+bkx**n)** 2% (A+B*x**n)* (c+d*x**n)**3,x)

[Out] Timed out

Giac [B] time = 1.46325, size = 20733, normalized size = 66.88

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] (B*b~2%d"3*m~6*x*x"m*x” (6*n)*e”m + 15%B*xb~2xd~3*m™ b*n*x*x"m*x” (6*n)*e”m + 8
54%B*xb~2*d"3*m ™ 4*n" 2*x*x"m*x” (6*n) *e"m + 225*B*b”"2xd"3*m~3*n"3*x*x " m*x” (6*n)
*e™m + 274*Bxb”2*%d"3*m"2*n"4*x*x " m*x” (6*n) *e"m + 120*%Bxb~2xd"3*m*n"5*x*x mx*
x7(6*n)*e"m + 3*%B*b"2%c*d”2*m”6kxkx"mxx” (5%n)*e”m + 2*Bkaxb*xd”3*km”6xx*kx " m*x
~(5*xn)*e"m + A*b72*xd"3*m”6*x*x " m*x” (5%n)*e"m + 48%B*xb"2%cxd”2*m”5*xn*x*x “m*x
~(5*n)*e"m + 32*Bkxaxbxd~3*m~5*n*x*x"m*x” (5*n)*e"m + 16*A*xb"2xd"3*m”5*kn*x*kx”
m*x”~ (5%n)*e”m + 285*Bxb”2*xckxd"2*m~4*n"2*x*x " m*x” (5%n) *e"m + 190*Bxaxb*xd~3*m
“4xn " 2%xkxTmkx”T (5*n)*e”m + 95%A*xbT2%d"3*km”4*kn"2*xx*x"m*x” (5%n)*e”"m + 780*Bx*b
“2%ckxdT2*m” 3%n " 3kx*xx "mkx” (5%n) *e"m + 520*B*xaxb*d”3*m~3*n" 3*x*x m*x” (5%n) xe”
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m + 260*%Axb~2xd~3*m~3*n"3xxkx"mkx” (5*n) *e"m + 972*BxbT2*cxd”"2*xm”2*n"4*x*xx"m
*x7 (5*n)*e"m + 648*Bxaxbxd”3*m”2*n"4dxx*xx " mkx” (5%n) *e"m + 324%Axb"2%d”3*m”2*
n~4xxkx"m¥x” (5%n)*e"m + 432*Bxb”2*%cxd”2xm*n " 5kx*kx " mkx” (5%n) *e"m + 288*Bkaxb
*d"3*m*An " 5kxkx"mkx” (5*n) *e”m + 144%Axb”2*d73*kmkn"5kx*xx"m*x” (5%n)*e”m + 3*Bx
b~ 2*cT2xd*m"6*x*¥x"m*x " (4*n) *e"m + 6*Braxbkxcxd " 2+¥m”6*x*x m*kx” (4*n)*e"m + 3*A
*b72%xc*xd”2xm 6 xkx "m*x” (4*n) *e"m + B*a"2+d"3*m”6*kx*xx " m*x” (4%n)*e"m + 2kxAxax
b*xd~3*m~6*x*x"m*x” (4*n)*e"m + 51*Bxb T 2*xcT2*d*m”5¥n*xkx"m*x” (4%n)*e"m + 102%
Bxaxbxcxd~2xm~5*n*x*x " m*x” (4*n) *e"m + 51xAxb72%c*d”2+¢m”5knkxkx"mxx” (4*n) xe”
m + 17%B*a”2+d"3*m”5xnxx*xx"m*x” (4*n)*e”m + 34*A*xaxbxd”3*m”5xnxx*x"m*x” (4*n)
*e™m + 321%Bxb " 2%c”2*d*m”4*n " 2xx*x mkx” (4*n) *e"m + 642%Bxaxbkxcxd”2¥m”4*xn" 2%
x*xx"m*x” (4*n) *e"m + 321%A*xb"2%ckd"2xm”4*n"2*xkx"m*x” (4*n) *e"m + 107*B*xa”2*d
“3*mT4¥n " 2xx*x Tmkx” (4*n) *e"m + 214*%Axaxb*d”3xm”4*n"2*x*kx"m*x” (4*n)*e"m + 92
1*Bxb~2*c™2xd*m~3*n " 3*xkx"m*x” (4*n) *e"m + 1842*Bkaxb*c*d”2*m”3*n"3kx*kx m*x"
(4*n)*e”m + 921*kA*b~2*%cxd~2*xm”~3*n"3*x*x"m*x” (4*n) *e"m + 307*Bxa~2*d~3*m~3*n
“3*x*kxTm*kx” (4*n) *e"m + 614xAxaxb*d”3*m”3*n"3kxkx"mkx” (4*n)*e"m + 1188*B*b”2
*CT2%d*m” 240" dkxkx"mkx” (4*n) *e"m + 2376*Bkaxbkxckxd”2xm”2*n"4*x*x " m*x" (4*n) *e
“m + 1188*Axb~2%ckxd"2*m”2*n"4*x*x " m*x” (4*n) *e"m + 396*Bxa”2+d"3*m”2*n"4*xx*x
“mxx” (4*n) *e"m + 792%Axaxb*xd”"3*m”2*n"4xx*x m*x” (4*n)*e"m + 540*Bxb 2%c"2%d*
m*n " 5xx*xx " mxx” (4*n) *e"m + 1080*Bxaxb*cxd™ 2+ m*n~5*x*kx"m*x” (4*n)*e"m + 540*%Ax
b~ 2*xcxd"2xm*n " 5*x*x"m*x” (4*n) *e"m + 180*Bxa~2%d"3*m*n"5*x*kx mkx” (4*n)*e"m +
360*A*axbxd”3*m*n"5xx*x"m*x” (4*n) *e"m + Bxb"2*xc”3*m"6*x*x"m*x" (3*n)*e"m +
6*Brxaxb*c”™2xd*m”6xx*xx m*x” (3*n)*e”"m + 3*kA*b”T2xc”T2xd*m”6xx*xx"m*x” (3*n) *e”"m +
3xBxa~2%c*kd " 2*xm”6*xx*kx " m*xx” (3%n) *ke"m + 6*xAkxaxbxckd”2*m”6*x*xx " m*xx” (3*n) *e”"m
+ A*a”2*d"3*m”6xx*x mkx” (3*n)*e"m + 18*Bxb~2%c”3xm”5knkx*x mxx” (3*n)*e"m +
108*Bxaxb*xc™2*%d*m~5*n*x*x " m*x” (3*n) *e”m + 54*A*¥b~2%c”2*xd*m”5xnkx*xx " m*x” (3*n
Y*xe"m + 54*B*a”2%c*kd”2*m”5knkx*x"m*x” (3*%n)*e"m + 108*Axaxbkxckxd”2xm”5xknxx*x”
m*x” (3*n)*e"m + 18*%A*a~2*xd"3*m”5*n*x*x"m*x” (3*n)*e”"m + 121*B*xb~2*c~3%m~4*n”
2*xxx " m*x” (3%n) *e"m + 726xBraxbxc”2xd*m”4*n”2%x*x m*x” (3*n)*e"m + 363*A*b”2
*CT2xd¥m”4xn " 2% xkx "m*x” (3%n) ke"m + 363*xBkxa”2xc*xd”2xm”4*n” 2xx*x mxx” (3*n) xe”
m + 726xA*xaxbxc*xd”2xm~4*n"2%xkx"m*xx” (3*n)*e"m + 121%A*a”2xd"3*m " 4*n"2*xx*x"m
*x7 (3*n) *e™m + 372*Bxb"2*xc”3*m~3*n"3*x*x"mkx” (3*kn) *e"m + 2232*Bxaxb*c”2*d*m
“3*n " 3*xkxTm*x” (3*%n) *e"m + 1116%Axb”T2*xcT2xd*m”3*n " 3% x*x " m*xx " (3*n)*e"m + 111
6*B*a~2*c*kd”2*xm” 3*n " 3kx*kx"m*xx” (3*n) *e"m + 2232*%Akxaxbkxckxd”2xm”3%n"3*kx*kx m*kx”
(3*n)*e”m + 372*%A*a”2*%d”~3*m”~3*n"3*x*x"m*x” (3*n) *e"m + 508*Bxb~2*xc~3*m~2*n"4
*xxx"m*x” (3*n) *e"m + 3048*Bxaxb*c”2+xd*m”2*n"4xxkx"mxx” (3*n)*e"m + 1524*A*b”
2%CcT2%d*m” 24" dkxkx"m*x " (3*n) *e”m + 1524*Bxa”2*ckxd”2*m”2*n"4*xx*x " m*x” (3*n) *
e"m + 3048xAxaxbxckd”2*m~2*n"4d*xx*x"m*x” (3*n) *e"m + 508*%A*xa”2%d”3*m”2*n"4*x*
x"m*x” (3*n) *e"m + 240*B¥xb”2*xc”3*kmkn"5*kxkx " m*x” (3%n) *e"m + 1440%Bxaxb*xc”2*xd*
m¥n~5xx*x mkx” (3*n) *e"m + 720*%Axb"2*c”2xd*m*n " 5*xkx"m¥x” (3*%n) *e"m + 720*B*a
“2%kckd T 2kmkn "5k xkx Tm*x " (3%n) ke"m + 1440%Axaxbxc*xd”2xm¥n”5xx*x mxx” (3*n) *e"m
+ 240*%A*a”2xd"3*m*n"5*x*x"m*kx” (3*n) *e"m + 2*Bxaxbxc”3*m”6*x*x mkx” (2*n) xe”
m + Axb72%c”3*m”6*xkx mkx” (2*n)*e"m + 3*¥B*xa”2%c”2*dkm”6kxkx"mkx” (2*%n) *e"m +
6xAxaxbkc™2%d*m”6xx*x m*xx” (2*%n) *e"m + 3*kA*a"2*ckd"2+m”6xx*x mxx” (2*n) *e"m
+ 38%Bxaxbxc”3*m Bxnxx*xx m*x” (2%n) e m + 19%Axb"2%c”3*km”Bxnxxkxx "m*x” (2%n) *e
“m + 57*Bkxa”2*c”2xd*m”5xnxx*x " m*x” (2*n) *e"m + 114xAxaxbxcT2*xd*m 5 nkxkx Tmkx
“(2*n)*e”"m + 57*A*a”"2xckxd"2*xm”5*n*x*x"mkx” (2*n) *e"m + 274xBxaxb*c”3*m”4*n"2
*xkx"m*x” (2*%n) *e"m + 137*AxbT2%c”3*km”4*n " 2kxkx"mkx” (2%n) *e"m + 411%B*xa”2%c”
2¢d*m~4*n " 2*x*x"m*x " (2*n) *e"m + 822*%Axaxbkxc”2¥d*m”4*n”2xx*x mkx” (2%n) *e"m +
411%A%a" 2%cxd " 2xm”4*n " 2*xkx "mxx” (2%n) *e"m + 922*Bkxaxbkxc”3*xm”3*n " 3kx*kx "mkxx”
(2*n)*e”m + 461xA*b~2*%c”3*m~3*n"3*x*x"m*x” (2*n) *e"m + 1383*Bxa~2%c”2*d*m”3*
n”3*x*xx"m*x” (2%n) *e"m + 2766*xAxaxbkxc”2xd*m”3*n"3*x*x"m*x” (2*n) *e"m + 1383*A
*a " 2%ckd”2km” 3*n " 3kx*kx"m*x” (2%n) *e"m + 1404*Bkaxbkxc”3*m”2*n"4*x*x " m*x” (2*n)
*¥e™m + 702%Axb~2*%xc”3*m”2*n"4*xxx " mxx” (2*%n) *e"m + 2106*Bxa~2*xc”2*xd*m”2*n"4*x
*xX"mxx” (2*%n) *e"m + 4212*%Axaxbxc”2*xdkm 240" dxxxx mkx” (2*%n) *e"m + 2106*%A*xa” 2%
c*xd”2*xm”2*n " dxx*x mxx” (2*n) *e"m + 720*Bxaxbkxc”3*m*n”5xx*x m*x” (2*n)*e"m + 3
B60*A*b~2*c 3 kmkn " 5xx*x"m*x” (2%n) *e"m + 1080*B*a”2*c”2xd*m*n~5*x*x " m*x” (2*n)
*e™m + 2160%A*xaxbxc”2*xdxm*n " 5xx*xx " mkx” (2*n) *e"m + 1080*A*xa~2*cxd”2*m*n”5¥x*
x"m*x” (2*n) *e"m + B*a"2%c”3*xmT6*xkx"m*kx " nke"m + 2xA*xaxbxc”3*xmT6*x*x m*x n*e
m o+ 3kAxaT2xcT2kd*mT6kx*xTmkXx nke m + 20%Bxa”2*xcT3*kmT5*nkx*xx"mkx n*e"m + 4
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O*xAxa*xb*xc™3*m™~ 5*n*x*xx"m*x n*e m + 60%Axa”2*xcT2*xd*m”5kn*xx*x " m*x nxe"m + 155%
B*xa~2*c”3*%m”"4xn"2*xx*x " m*xx " nke m + 310*%Axaxbkc”3*m"4xn"2*xx*x " m*x " n*xe"m + 465
*Aka"2xcT2xdxmT4*n T 2%x*x mkx ke m + 580%B*a”2*%c”3*m”3*n" 3*xx*x " m*x " n*e"m +
1160*xA*a*xbxc™3*m~3*n"3*x*x " m*x nxe"m + 1740*%A*xa”2*%xc”2*d*m”3*n" 3*x*xX " m*x n*e
“m + 1044%xBxa”2%xc”3*m”2*n"4*x*kx " m*¥x nxe m + 2088*kAxaxbxcT3*m”2%n"4xx*x "m*xx"
nxe m + 3132%A*xa”2%c”2%d*m”2*%n"4xx*x " m*xx nxe"m + 720*%Bxa”2*xc”3*kmkn”5kx*xx T mx*
x " n¥xe"m + 1440*%xAxa*xbxc”3*m*xn”5kxx*x " m*xx " nke m + 2160*%A*a”2%c”2xd*m*n"5*x*x"m
*x"nke"m + AxaT2%cT3*mT6*kxkx"mke m + 21kAxa"2xcT3*m”5*n*x*kx"mke m + 175%xAxa
T2%CcT3kmT4*n " 2%x*x " m*ke m + 735%A*a"2%cT3*%m”3*n"3kxkx " mke m + 1624*A*xa”2%c”3
*m”2%n"4xx*x " m¥e"m + 1764%xAxa”2xcT3*kmknT5kx*xx mke m + 720%Axa”2%cT3*n"6%x*xX
“m*e"m + 6*Bxb”2*xd"3*m”5xx*x"mxx” (6*n)*e"m + 75%Bxb~2%d”3*m~4*nxx*xx "mkx” (6%
n)*e m + 340*Bxb~2*xd"3*m”3*n"2*x*x"m*x” (6*n) *e"m + 675%B*b”2*xd " 3*m”2*n " 3kx*
x"m*x” (6*n)*e”m + 548%B*b~2*d”3*kmkn"4xx*x"m*x” (6%n)*e”m + 120*B*b”~2*d"3*n"5
*x*xx"m*x” (6*n) *e"m + 18*Bxb~2%c*d”2+4m”5*x*x mkx” (5*%n)*e"m + 12*Bxaxb*d”3*m”
5*x*x"m*x” (5*%n) *e"m + 6xA*xb~2x%d"3*m”5*x*x"mkx” (5*%n)*e"m + 240*Bxb~2%c*d”2*m
“4xn*x*kx"mkx” (5*n)*e"m + 160*Bxaxb*d”3*m 4*n*kxkx mkx” (5*n)*e”m + 80*A*xb~2x%d
“3kmTA*nkxxkx"m*x” (5%n) *e"m + 1140%BxbT2%c*kd”2¥m”3*n"2*xkx " m*x” (5%n)*e"m + 7
60*Bxa*xb*d~3*m~3*n"2*xkx"m*x” (5*%n) *e"m + 380*A*xb~2*%d~3*m”3*n " 2*kx*x m*x” (5%n
Yxe”m + 2340%B*b~2*ckd”2*m”2*n"3*x*x"m*x” (5%n) *e"m + 1560*Bxaxb*xd~3*m~2*n"3
*xxx"m*x” (5*xn) *e"m + 780*Axb"2+%d"3*#m”2*n " 3*kxkx"m*x” (5*n)*e”m + 1944%B*b”2*c
*d"2¢m*n " 4kxokx"mkx” (5*n) *e"m + 1296*B*axb*xd”3*kmkn"4*x*x"m*x” (5%n)*e"m + 648
*AxbT 2447 3xkm¥n " 4dkx*x "mkx” (5*%n) *e"m + 432*Bxb"2%ckd”2*n" 5xx*x m*x” (5%n) *e"m
+ 288*Bkxaxbxd " 3*n"5xx*x " mkx” (5%n)*e"m + 144%Axb”2xd"3*n"b*x*xx m*x” (5*n)*e”"m
+ 18*Bxb~2*c 2xd*m”5*x*x"m*x” (4*n) *e"m + 36*Bxaxbxc*xd”2+¢m”5*xkx mkx” (4*n) *
e"m + 18*%A*xb~2*xckxd"2*xm”5xx*x " m*x” (4*n) *e"m + 6*Bkxa”~2xd"3*m”5xx*x " m*x” (4*n) *
e"m + 12%A*xaxbxd”3*m~5xx*x"m*x” (4*n)*e"m + 255*Bxb"2*xc”2*xd*m”4*n*x*x " mkx" (4
*n)*e”m + 510*Bxaxb¥xcxd”2*¥m”4*xn*x*x"m*x” (4*n)*e”"m + 255%A*xb”2*xcxd”2*m”4*n*x
*x"m*x” (4*n)*e"m + 85*Bxa”2*d”3xm”4*xn*x*x m*xx” (4*n)*e"m + 170*Axaxbxd~3*¥m~4
ANk kX Tmkx” (4*n) *e"m + 1284*Bxb72%cT2+¢d*m”3*n " 2*xxkx"m*x” (4*n) *e"m + 2568*B*
axb*xcxd™2*¢m”3*kn " 2xx*x"m*x " (4*n)*e"m + 1284*A*b”2*xckd”2*xm”3*n"2*x*x " m*x” (4*n
Y*xe"m + 428%B*a”2*d”"3*m”3*n"2*xx*x"m*x” (4*n) *e"m + 856*%A*axbxd”3*m”3*n"2*x*x
“mxx” (4*n)*e"m + 2763*Bxb"2%c”2xd*m”2*n"3*x*x " m*x” (4*n) *e"m + 5526*B*axbxc*
d”2*m~2*n " 3%xkx"m*x " (4*n) *e"m + 2763*xAxb”2xc*xd”"2*xm”2*n " 3kx*kx"mkx” (4*n) *e"m
+ 921%B*a”2%d"3*m~2*n" 3xx*x m*x” (4*n)*e"m + 1842*%xAxaxbxd”3*m”2*n"3kx*kx mkx"
(4*n)*e”m + 2376*Bxb~2*xc”2xd*m*n~4*x*x"m*x~ (4*n) *e"m + 4752*xBxaxb*c*d”2*m*n
“4xx*xx"mkx” (4kn) *e"m + 2376xA*xbT2%ckd”2kmkn " 4kxkx"mkx” (4*n)*e"m + 792%B*a”2
*d73km¥n " 4xx*x mkx” (4*n) *e"m + 1584*A*axb*xd”3*m*n”4xx*x"m*x” (4*n)*e”m + 540
*Bxb"2%c”2xd*n " 5xx*xx " mkx” (4*n) *e"m + 1080*Bxaxb*cxd~2+n"5xx*x " m*x”~ (4*n)*e"m
+ 540%A*xb~2xc*d”2*xn"5xx*xx mkx” (4*n) *e"m + 180%B*xa”~2%d”3*n " 5*xkx"m*x” (4*n) *
e"m + 360*Axaxbxd”3*n"5xx*x mkx” (4*n)*e"m + 6x%Bxb”2xc”3*km”5*xkx"m*x” (3%n) *e
“m + 36*BkaxbkxcT2xd*m”5xx*x"m*x” (3*n) *e"m + 18*AxbT2*xc”2xd*m”5xx*x"m*x” (3*n
Y*xe"m + 18*B*a”2*ckd”2*m”bkx*x"m*x” (3%n)*e"m + 36*kAxaxbkckd”2xm”5xx*x"m*x" (
3*n)*e"m + 6*%A*a~2%d”3*xm”5*kxkx"m*x” (3%n) *e"m + 90*B¥xb”2*%c”3*m T 4*n*xkx"m¥x " (
3*n)*e"m + 540*Bxaxbxc”2*d*m”4*xn*xkx " m*x” (3%n) *ke"m + 270xA*xb”2xc”2*xd*m”4*n*
x*xx"mkx” (3%n) *e"m + 270%B*xa”2%c*xd”2xm 4xnxx*x m*x” (3*n)*e"m + 540*Axaxbxcxd
T2mT4*nkxokx Tmax”T (3%n) *e”m + 90*A*a”2*d”3*km T 4knkx*kx"m*x” (3*%n)*e"m + 484*Bxb
T2%cT3*m”3kn " 2k xkxTmkx " (3*n) *e"m + 2904*Bxaxbxc”2xd*m”3*n"2*x*x " m*x” (3*n) *e
“m + 1452%A*xb"2*xc”2xd*m”3*n"2kx*xx m*x” (3*n) *e"m + 1452%Bxa”2%cxd”2*xm”3*n" 2%
x*xx"mkx” (3*n) *e"m + 2904*A*xaxb*xckxd”2+¥m”3*n"2kx*kx " m*x” (3%n) *e"m + 484xA*xa” 2%
d"3*m~3*n"2%xkx"m*x” (3*n) *e"m + 1116%Bxb”2%c”3*km”24n " 3kx*x mxx” (3*n) *e"m +
6696xBxaxbxc”2*xdxm~2*n " 3kx*x mkx” (3*n) *e"m + 3348*xAxb"2*cT2xd*m”2*n " 3kx*kx "M
*x7 (3*n) *e™m + 3348*Bxa~2xc*xd"2+m”2*n " 3*x*kx mkx” (3*n)*e"m + 6696*A*xaxbkckd”
2*m”2*n " 3kx*xx mkx” (3*%n) *e"m + 1116*%A*a~2+d”"3*xm~2*n" 3*x*x"m*x” (3*n)*e"m + 10
16%B*b~2*c”3*xm*n~4*xx*xx " m*x” (3%n) *e™m + 6096*B*xaxb*c”2xd*m*n~4*x*x " m*x” (3*n)
*¥e"m + 3048%Axb”2xc”2kdkm*n"4dxx*xx " mkx” (3*n) *e"m + 3048*Bxa”2%cxd”2¥min”4¥x*
x"m*x” (3*n)*e"m + 6096*xA*axbrckd”2xmkn"4xx*x"m*xx” (3*n)*e"m + 1016*xA*a”~2xd"3
*m*n~4*xkx"mkx” (3*kn) *e”m + 240%B*b"2%c”3*n"5kx*kx"m*x” (3*n)*e"m + 1440*Bxaxb
*CT2xd*n " 5xx*x mkx” (3*n) *e"m + 720*%AxbT2%c”2xd*n " 5xx*x " mkx” (3*n)*e"m + 720%
Bxa~2*cxd"2*n" 5xx*x"m*x” (3*n)*e"m + 1440*Axaxbxcxd”2*n"5*xkx"m*x” (3*n) *e " m
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240*A%a~2*d"3*n " 5xx*x"m*x” (3*n)*e"m + 12*Bkxaxb*c”3xm 5xx*x"m*x” (2%n) *e"m
6xA*b~2%c”3xm " 5kx*x "mkx” (2%n) *e"m + 18%B*a”2xc”2*xd*m”5xx*x " m*x” (2*n) *e"m
36k AxaxbxcT2xd*m”5*x*x"m*x " (2*n) *e"m + 18*A*a"2xc*xd”2+¢m”5*xkx mkx” (2*n) *xe
m + 190*Bxaxb*c™3*m™4*nxxkx"m*x” (2*n)*e”m + 95%Axb~2*c”3*km " 4knkxkx"mrx " (2%
n)*e"m + 285%Bxa”2*c”2*xd*m”4xnkx*x"m*x” (2*n)*e"m + 570*Axaxbxc”2xd*m”4xn*x*
x"m*x” (2*n) *e"m + 285xA*xa”2xc*xd”2*xm”4*nxx*x mkx” (2*n) *e"m + 1096*Bxaxb*c” 3%
m~3*n"2*x*x"m*x” (2*%n) *e"m + 548*A*xb 2*xcT3*m”3kn " 2*xkx"m*x” (2*n) *e"m + 1644x%
Bxa~2xcT2xd*m”3%n " 2*x*x "m*x” (2*n) *e"m + 3288k Axaxb*c”2xd*m”3*n” 2*xxkx"mxx” (2
*n)*e " m + 1644*xA*xa”2xcxd”2xm”3*n"2*x*x"m*kx” (2*n) *e"m + 2766*xBxaxb*c”3*m”2*n
“3*x*kxTmkx” (2*%n) *e"m + 1383*%A*xbT2%c”3*4m”2*n " 3kxkx"mkx " (2*n) *e”m + 4149%B*a”
2%cT2xd*m”2*n "k x*kx "mkx” (2%n) *e"m + 8298k Axaxbkxc”T2xd*m”2*n"3*xkx"m*x " (2*n) *
e"m + 4149%xAxa”2*xc*xd"2*¢m”2*n"3xx*x"m*x” (2*n) *xe"m + 2808*Bkxaxb*xc”3*xmkn"4xx*xx
“m*x” (2*n) *e"m + 1404*AxbT2xcT3*m*n"4*x*x"mkx” (2*%n) *e"m + 4212%B*xa”2%c”2*d*
m¥n"4dxx*xx " mkx” (2*%n) *e"m + 8424xAxaxbkxc”2xd* mkn"4*xkx"m*x” (2%n) *ke"m + 4212x%A
*a 2% ckd”T2kmkn " 4kxkx"mxx " (2*%n) *e"m + 720*Bkxaxbxc”3*n"5xx*x"m*xx” (2%n)*e"m +
360*A*b~2*%c”3*n"Hxx*x"m*x” (2*n) *e"m + 1080*B*a~2*xc”2*d*n"5*x*x " m*kx” (2*n) *xe”
m + 2160%A*axb*xc”2*xd*n"5xx*x m*x” (2*n) *e”m + 1080*A*a~2*c*xd~2*n" 5xx*x m*x "~ (
2*n)*e"m + 6%B*a”2xc”3*m 5*xkx"m¥x " nke"m + 12%Axaxbxc”3*m"5*xkx"m*x " n*xe"m +
18xAxa” 2% c™2*%d*m” 5*xx*xx " m*x " n*e"m + 100*Bxa~2*xc”3xm~4*n*x*x"m*x nxe"m + 200
*Axa*xbxc”3*kmT4*nkxkx"mkxx nke m + 300%A*xa”2%c”T2%d*m”4*knxx*x m*x " nkxe m + 620%
B*xa~2%c73*m”3*xn"2xx*x " m*xx " nkxe m + 1240%A*xaxb*c”3*xm”3*n"2*x*x " m*x n*e"m + 18
60xA*a~2xc”2xd*m” 3*xn"2*x*x " m*xXx n*ke m + 1740%B*a”2%c”3xm”2*n" 3*x*xX " m*x n*e " m
+ 3480*xA*xa*xbxc”3*m™2*%n"3*x*x " m*x nxe"m + 5220*%Axa”2*xcT2*xd*m”2*n" 3*kxkxXxTm*kx "
n*xe m + 2088*Bxa”~2*xc”3xm*n"4*x*x m*x nxe m + 4176xAxaxbxc”3*m*n"4*x*kx "m*xx"n
e m + 6264xAkxa”2%c”2xd* min"4*xkxTm*x nke m + 720%Bxa”2%c”3*n"5xx*x " m*x nke
“m + 1440*%Axa*xbxc”3*n"b*kx*x " m*x n¥e"m + 2160%xA*xa”2xcT2*xd*n"5xx*x " m*xx " n*xe " m
+ 6xA*xa”2xc”3km b*kx*x"mke m + 105*%A*xa”2*%c”3*m T 4xn*kx*x " m*ke m + 700*A*xa"2%c”3
*m”3*%n"2xx*x " m¥e"m + 2205%A*xa”2*xcT3*m”2*%n"3*x*x " m¥e"m + 3248xA*xa”~2xc”3*xm*n”
dxx¥xx"mxe"m + 1764*%Axa~2%c”3*n"5xx*xx " mke"m + 15%B¥xb”2*%xd~3*m”4xx*x m*x” (6*n)
*¥e"m + 150*%Bxb~2*xd~3*m” 3kn*xkx"m*x” (6*n)*e"m + 510%Bxb " 2%d"3*m”2*n " 2% x*kx m*
x"(6*n)*e”m + 675*%B*xb~2*d " 3*kmkn"3*kx*kx"m*x” (6*n)*e"m + 274*Bxb”2*xd"3*n"4*xx*x
“mxx” (6%n) *e"m + 45%B*xb”2xc*d”2*xm”4*x*xx " m*x” (5%n) *e"m + 30*Bxaxbxd”3*m”4¥x*
x"m*x” (5*%n) *e"m + 15%A*b~2*%d"3*m”4*x*x"m*x” (5*%n)*e"m + 480*Bxb~2*xc*xd”2*m” 3%
nxxxx"mxx” (5*xn)*e”m + 320*B*axb*xd”3*m”3*n*x*x"m*x” (5%n)*e"m + 160*A*xb~2xd"3
*m 7 3*knkxkxTmkx” (5kn)*e”m + 1710%B¥b”2*ckd”2*xm”2*n"2xx*x " m*x” (5%n) *e"m + 114
0*B*xaxb*xd~3*m~2*n"2*x*x " m*x” (5%n) *e™m + 570*%A*xb~2*d~3*m~2*n"2*x*x " m*x" (5*n)
*e"m + 2340*B*b”2*c*d”2*m*n " 3*x*x mkx” (5%n) *e"m + 1560*B*xaxb*d”3km*n”3kx*x”
m*x” (5*%n)*e"m + 780*A*xb~2*xd~3*mkn~3*x*x"m*x” (5%n)*e"m + 972*xB¥b~2*xc*d”"2*n"4
*30kx"m*x” (5*%n) *e"m + 648*Bxaxbxd”3*n"4xx*x m*x” (5*n)*e"m + 324*A*xb~2%xd"3%n”
dxxxx"mxx” (5*n)*e”m + 45*%B*xb”2*xc”2*xd*m”4*x*x"m*x” (4*n) *e"m + 90*Bxaxbxcxd"2
*m”4*xkxTmkx” (4*kn) *e"m + 45xAxbT2%cxd”24m T 4kxkx"mkx” (4*n)*e"m + 15%B*xa”2%d”
3km~dkxkx"mkx” (4*n)*e"m + 30*A*xaxbkd”3km"4*x*kx"m*x” (4%n)*e"m + 510*Bxb"2%c”
2*¢d*xm”3*knkx*x "mkx” (4*n) *e"m + 1020*Bxaxb*cxd”2*m” 3*n*x*x"m*x” (4*n)*e”m + 51
OxAxb~2*xc*kd ™ 2*m”~ 3*xn*xx*x " m*x” (4*n) *e™m + 170%B*a”2*%d"3*m~3*n*x*xx " m*x”~ (4*n) *e
“m + 340*A*xaxbxd”3*m”3knkx*x"m*x” (4*n) *e"m + 1926*BxbT2xcT2xd*m”24n"2*x*x"m
*x7 (4*n) *e"m + 3852*Bxaxbxcxd”2+m”2+n"2*x*x mkx” (4*n)*e"m + 1926%A*¥b"2%c*d”
2*m”2*n " 2xx*xx "mxx” (4*n) xe"m + 642%Bxa”2%d"3xm~2*n”2xx*x m*x” (4*n)*e"m + 128
dxA*xaxbxd~3*m”2*%n " 2xx*x mkx” (4*n) *e"m + 2763*Bxb~2*c”2xd*m*n " 3*xkx"m*x” (4*n
)Y¥e"m + 5526*%Bxaxbxcxd”2*xm*n"3kx*x " mkx” (4*n) *e"m + 2763*%Axb"2%cxd”2¥m*n”3%x
*x"m*x” (4*n) *e"m + 921*Bxa~2xd " 3*m*n"3*x*x m*kx” (4*n)*e"m + 1842*A*axb*d”3*m
*n " 3*xkxTmkx” (4*kn) *e"m + 1188*B*b72+c”2*d*n " 4xxkx"m*x” (4*n)*e"m + 2376*Bkax
bxckxd"2*xn"4*xx*x " m*x” (4*n) *e"m + 1188*A*xb"2xc*xd"2¥n"4*x*x"m*x” (4*n)*e"m + 39
6*%B*a~2+d " 3*n"4*xx*xx " m*x” (4*n) *e"m + 792*A*xaxb*xd”"3*n"4*x*x"m*x” (4*n)*e"m + 1
5%B*b~2%c”3xm~4*xx*x " m*x” (3%n) *e"m + 90*Bkaxbxc2xd*m”4*x*x " m*x” (3%n)*e"m +
45xAxbT2xcT2xd*m”4*x*x "m*kx” (3*n) *e"m + 45xBxa”2%c*xd”2*¢m”4*xxkx"m*x” (3*%n) *e"m
+ 90*A*axbxcxd~2xm~4*x*x"m*x” (3*n) *e"m + 15%A*a~2%d"3*m”4*x*x"mkx” (3*n) *xe”
m + 180%Bxb~2%c”3*m”3*n*xkx " m*x” (3%n) *e"m + 1080*Bxaxbxc™2*xd*m”3*xnkx*x mkx”
(3*n)*e"m + 540%A*xb~2%c”2*xd*m” 3*n*x*x"m*x” (3*n)*e"m + 540*Bxa~2*cxd”2*m”~3%*n
*30kx"m*x” (3*%n) *e"m + 1080*A*xaxbxc*d™2*xm~3*nxx*x " m*x” (3*n) *e”m + 180*A*xa”~2xd
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“3km T3k xkx Tm*x” (3%n) *e"m + 726%B*xb”T2%c”3*m”2*n " 2*x*x " mxx” (3*n) *e"m + 4356
*Bxaxb¥xcT2xd*¥m”2*n " 2*xkx "m*x” (3%n) ke"m + 2178%AxbT2%c”2*xd*m”2*n " 2*xkx "m*x " (
3*n)*e"m + 2178*Bxa~2%c*xd”2+¢m”2*n " 2*xxkx"m*x” (3*n) *e"m + 4356*A*xaxbkxcxd”2xm”
240" 2*xkx mkx " (3*n) *e"m + 726%A*a”2+¢d"3*m”2*n " 2*xxkx"m*x” (3*n)*e”m + 1116*B*
b~ 2%c”3xm*n " 3kx*kx " mkx” (3*n) *e"m + 6696*Bxaxbkxc”2xd*m*n”3*xkx " m*x” (3*%n) *e"m
+ 3348*Axb"2xc”2xdkm*n " 3*x*kx m*x” (3*n) *e"m + 3348*Bxa”2*xckd”2*xm¥n” 3% xkx mkx
“(3*n)*e”"m + 6696%A*axbxckxd”2xm*n"3*x*x " m*x” (3*n)*e"m + 1116%xAxa~2%d"3*m*n”
3*kxkx"mkx” (3*n)*e"m + 508*B*xb”2*c”3*n"4xx*x"mxx” (3*n)*e”m + 3048*Bxaxbkxc”T2x%
d*n”4*xxkx"m*x” (3*n)*e”m + 1524*A*xb”2*xc”2xd*n"4*x*x"m*xx” (3*n) *e"m + 1524*Bx*a
T2%c*xd724¢n " dkxkxTmxx T (3*%n) *e”m + 3048k A*xaxbkckd"2*n"4xx*x"m*x” (3*n)*e"m + 5
08*A*a~2*d~3*n " 4*x*x"m*x”~ (3*n)*e™m + 30*Bxaxb*c ™ 3*xm~4*xx*x"m*x” (2*n)*e"m + 1
5%Axb~2%c”3xm 4xx*x " m*kx” (2%n) *e"m + 45%B¥a”2xc”2xd*m”4*x*xx " m*x” (2%n) *e"m +
90*A*axb*c™2xd*m™4xx*xx"m*x” (2*n)*e”m + 45*%A*xa”2*xckxd”2xm”4*xx*x"m*x” (2%n) *e"m
+ 380*Bxaxbxc~3*xm~3*n*x*x m*x” (2*n) *e"m + 190*Axb~2%c”3*m” 3 n*xkx"mxx” (2*n
Y*xe"m + 570%B*a”2*c”2*xd*km”3knkx*x"m*xx” (2%n) *e"m + 1140*A*xaxbkxc”2xd*m”3xn*x*
x"mxx” (2*n)*e"m + 570%A*a”2*xckxd”2*m”3knkx*x " m*x” (2%n) *e"m + 1644*Bxaxbxc”3*
m~2*n"2%x*x"m*x” (2*%n) *¥e"m + 822*%A*xbT2*xcT3*m”2*n"2*xkx " m*x” (2*n) *e"m + 2466%
Bxa~2*cT2%d*m”2*n " 2xx*xx "mkx” (2¥n) *e"m + 4932*Axaxb¥xc”T2xd*m”2*n " 2*xkx "m*x " (2
*n)*e " m + 2466*%A*xa”2xckxd”2xm”24n " 2*%x*x mkx " (2*n) *e"m + 2766*B*axb*c”3*m*n"3
*xkx"m*x” (2*%n) *e"m + 1383%A*xb72%cT3km*n " 3*kxkx"mkx” (2*n) *e”m + 4149%B*xa”2%c”
2*d*m*n " 3*kxkx"mkx” (2*n) *e"m + 8298*Axaxbkc”2kxdkmkn” 3kx*kx"m*x” (2*n)*e"m + 41
49xA*a” 2xc*xd”2xm¥n " 3kx*x mkx” (2*n) *e"m + 1404*Bxaxb*c”3*n"4dxx*xx"m*x” (2*n) *e
“m + 702%Axb~2%c”3xn"4dkx*xx"mkx” (2¥n) *e"m + 2106*B*xa”2%c”2xd¥n " 4dkxxx Tmkx” (2%
n)*e"m + 4212xA*xaxb*xc”2*xd*n"4dxxkx"m*x” (2*n)*e”m + 2106*%A*a”2xcxd"2*xn"4xx*x”
m*x” (2*%n) *e"m + 15%Bxa”2%c”3*m " 4dxx*x mkx " nke"m + 30xAxaxbkxc”3*m”4xx*x m*x"n
*e"m + 45xAxa”2xcT2xdxmT4kx*xx mkx " nke m + 200%Bxa”2*%c”3*m” 3*n*kx*x"m*x n*xe"m
+ 400*xA*axb*c”3*xm” 3*n*x*x " m*x nxe m + 600xA*xa”~2xc”2*xd*m” 3*n*x*x m*x nxe"m
+ 930%B*a”2*c”~3*m™2*n"2*x*xx m*x n*e m + 1860*xA*axbkxc”3xm”2*n"2*x*X m*xX n*e”
m + 2790%A*xa”~2xc”2xd*m”2*%n" 2*x*x " mkx nxe m + 1740%Bxa”2*c”3*m*n”3*kx*x m*xx"n
*e"m + 3480xA*xaxb*c”3xm*n”3*x*x " m*x nkxe m + 5220%Axa”2*xcT2*kd*m*n" 3kx*kxXx "m*x"
nxe™m + 1044*B*xa”2%c”3*n"4*xx*x " m*xx " nkxe"m + 2088*Axaxb*xc”3*n"4xx*x " m*x nkxe"m
+ 3132%xA*xa”2xc”2xd*n"4xx*x " m*xx " nke m + 15%xA*xa”2xc”3kmT4*kx*x"mke m + 210%Ax*
a~2*%cT3*m " 3*nkx*kx"mke m + 1050%A*a”2%c”3*xm”T2*n"2*kx*xx mke ™ m + 2205*%A*xa”2%c”3
*mén”3xx*x " mxe m + 1624xAxa”2*%c”3*n"4xx*xx " mxe"m + 20%BxbT2%d”3*m” 3*kxkx Tmkx"
(6*n)*e”m + 150*Bxb~2*d~3*m”~2*n*x*x " m*x~ (6*n) *e™m + 340*Bxb~2*xd~3*m*n~2*x*x
“m*x” (6*n) *e"m + 225*Bxb"2x%d"3*n"3*x*x mkx” (6*n)*e"m + 60*%Bxb”2%c*kd”2*m”3*x
*x"mxx” (5*n)*e"m + 40*Bxaxb*d”3*m~3*kx*x"m*x” (5%n)*e"m + 20%A*xb”2*d " 3*km” 3¥x*
x"m*x” (5*%n) *e"m + 480*B¥b~2*xc*d”2*xm”2* nxx*x mkx” (5%n) *e"m + 320*Bxaxb*d”3*m
“2*knxx*xTmkx” (5*n)*e"m + 160%A*xbT2%d”3xm”2*n*x*x m*x” (5*n)*e"m + 1140*%Bxb~2
*ckd"2¥mkn " 2% xkx"mxx " (5%n) *e"m + 760*Bxaxbxd”3*mkn”2*x*x"m*x” (5%n)*e"m + 38
0*A*xb~2*%d"~3*m*n~2*x*x " m*x” (5%n) *e"m + 780*Bxb~2*xc*xd~2*n"3*x*x"m*x” (5*n) *e"m
+ 520*B*a*b*xd~3*n"3*x*x"m*x” (5*n) *e"m + 260*A*b~2%d"3*n"3*x*x " m*kx” (5*n) *xe”
m + 60*B¥b~2%xc”2*xd*m~3*x*x " m*x” (4*n) *e"m + 120*B*axbxc*d”2*xm~3*x*x"m*x” (4*n
Yke™m + 60%Axb72%xckd”2*m”3kxkx m*kx” (4*n)ke"m + 20%Bxa”2%d " 3*m”3kxkx m*kx” (4%
n)*e"m + 40xAxaxb*d”3*m”3*x*kx"m*kx” (4*n)*e"m + 510%B*¥b”2*c”2*kd*km”2*n*xx*kX "m*X
“(4*n)*e"m + 1020*Bxaxbxcxd~2+m~2*n*x*x " m*x” (4*n)*e"m + 510%A*xb~2%c*d"2*m™2
*n*xkx"mkx” (4*xn) *e"m + 170%Bxa”2+d"3*m”2*nkxkx mkx” (4*n)*e"m + 340*A*xaxb*xd”
3km T2k x*kx Tmkx” (4%n) *e"m + 1284*Bxb"2%c”2xd*mkn”2*x*x"m*x” (4*n)*e"m + 2568
*Bxaxb¥xckd " 2¥m*n” 2xx*x"m*x” (4*n)*e"m + 1284*A*xb”2*xc*xd”2*xm*n " 2*xx*xx mxx” (4+*n)
*e"m + 428*B*xa”2*xd”3xmkn"2xx*x " m*x” (4*n) ke m + 856%Axaxbxd”3xm*n"2*x*x m*kx”
(4*n)*e”m + 921*Bxb~2*%c”~2xd*n"3*x*x " m*x~ (4*n) *e"m + 1842*Bxaxbxc*xd™2+n"3*x*
x"mkx” (4*n)*e”m + 921*A*xb"2*ckd"2*n"3kx*kx"m*x” (4*n)*e"m + 307*Bxa”"2*d"3*n"3
*3kx"m*x” (4*n) *e”m + 614*xA*xaxbxd~3*n”3xx*x"m*x” (4*n)*e"m + 20*B*b~2*c”3*m~3
*30kx"m*x” (3*%n) *e"m + 120*Bkxaxbxc”2*dkm”3*xkx"m*x” (3*n) *e"m + 60*Axb"2*xc"2%d
*m” 3kx*kx mkx " (3*kn) *e"m + 60*Bxa”2%ckd"24m”3kx*xx mkx” (3*n) *e"m + 120*Axaxb*c
*d72¢m " 3*kxkx"mkx” (3*n) *e"m + 20%A*a”2+%d”3*m”3*kx*kx"m*x” (3*n)*e”m + 180*B*b”2
*CT3Fm” 2k nkxokx Tmkx T (3%n) *e”m + 1080*Bkaxbkc”2xd*m”2*n*x*x " m*x” (3*n)*e"m + 5
40xA*¥b72*xc”2xd*m” 2knxx*x "mkx " (3*n) *e”"m + 540%Bxa”2%cxd”2+m” 2*n*xkx " m*x” (3*n
Y¥e"m + 1080*Axaxbxc*d”2*xm™2*nxx*x mkx” (3*n) *e"m + 180*A*a”~2+d”3*m~2*n*xx*x”
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m*x” (3*n)*e"m + 484*Bxb~2*%c 3 mkn"2*xkx"m*x” (3*n) *e"m + 2904*B¥xaxbxc”2*xd*xm*
nT2%xkx"m*x” (3*%n) *e"m + 1452%Axb”2xcT2xd*m¥n” 2xx*x "mkx” (3*n) *e"m + 1452*B*a
“2kckdT2kmkn T 2% xkx "m*x " (3%n) ke"m + 2904xAxaxbxckxd”2xm¥n” 2xx*x mkx” (3*n) *e"m
+ 484*xAxa”2xd"3xm*n " 2*x*x "m*x” (3*n) *e"m + 372*Bxb72%c”3*n " 3*xkx mkx” (3%n) *
e™m + 2232xBxaxbxc”2*dxn"3*xkx"m*x” (3%n)*e"m + 1116%Axb”2xc”2*xd*n"3*kxkx m*x
“(3*n)*e”m + 1116*Bxa”2*%c*xd”2*n " 3*xkx"m*x” (3*n)*e"m + 2232xAxaxbxc*xd”2*n"3*
x*x"mxx” (3*n)*e"m + 372*kA*a”2*xd”3*n"3xx*kx"m*x” (3*n) *e"m + 40*Bxaxbxc”3xm”3%
x*xx"mkx” (2%n) *e"m + 20%A*xb”2%c”3*km " 3*x*kx"m*x” (2*n) *e"m + 60*Bxa”2%c”2xd*m”3
*xxx"m*x” (2*n) *e"m + 120*Axaxb*xc”2+¢d*m”3*kxkx"mkx” (2*n) *e"m + 60*%A*a”2*c*d”2
*m 7 3*xkxTmkx” (2*%n) *e"m + 380*Bkaxb*c”3km”2knkxkx mkx” (2*n)*e"m + 190*A*xb” 2
CT3*km T 2*nkxkx "m*x” (2%n) *e"m + 570%B*a”2*xc”2*xd*m”2*nxx*x " mkx” (2*n)*e"m + 114
OxAxaxbxc™2%d*m™ 2*n*x*x " m*x” (2*n) *e™m + 570xA*a”2xc*d™2*m™ 2+ n*xx*x " m*xx” (2*n)
*¥e"m + 1096*Bxaxbxc”3kxmkn~2*xkxx " m*x” (2%n) *e"m + 548xA*xb”2xc”3kmkn " 2kx*kx Tm*x
“(2#n)*e"m + 1644*Bxa”2xc”2xd*m*n"2*x*x"m*kx” (2*n) *e"m + 3288xAxaxb*xc”2*xd*m*
n2xx*x"m*x” (2%n) *e"m + 1644*xA*xa”2xcxd”2xm*n " 24 x*x"m*kx” (2*n) *e"m + 922xBxa*
b*xc~3*n"3*x*x"m*x” (2%n) ke"m + 461kxA*xb"2*xc”3*n"3*x*x"m*kx” (2*n) *e"m + 1383*B*
a~2*xcT2*xdxn " 3*xkxTm*x " (2*n) *e"m + 2766xAxaxbxcT2xd*n"3*kx*kx"m*x” (2%n) *e"m +
1383*%A*a~2*cxd™2+n" 3xx*x " mkx” (2*n) *e”m + 20*B*a~2%c”3*m”3*x*x " m*x " n*xe"m + 4
O*A*a*b*c™3*m~3*x*x " m*x " n*e"m + 60*%A*xa”2%c”2xd*m”3*x*x " m*x"n*e"m + 200*%Bxa”
2%c73xm”2xn*x*x " m*x nxe"m + 400kAkxaxbxc”3km”2*nkxx*x " m*x nkxe"m + 600*%xAxa”2%c
T2xd*AmT2*nkx kX Tmkx n*ke m + 620%B*a”2%c”T3%mkn"2%x*x " m*x n¥xe"m + 1240*%Axa*xb*c
T3xmFAn T 2xx*kx " m*kx nke"m + 1860*%Axa”2*xcT2*xdkm*n " 2*x*x " m*xx " nkxe"m + 580*%Bxa”2*c
T3xnT3kx*xx mkx nke m + 1160*xA*axb*xc”T3*xn"3kx*x " mkx " nke m + 1740%A*xa”2%c”2xd*
n~3kxkx " mkx nxe"m + 20%Axa”2%cT3*m”3*kxkx " mke m + 210%A*a”2%c”3km” 2*nxx*x " m*
e™m + 700xA*xa”2xc”3*xm*n~2*xx*x " mke " m + 735kxA*xa”2xc”3*n"3*kx*x " m*e"m + 15%xBxb”
2447 3*m” 2*kxkx"mkx” (6*n) *e”m + 75%B*b”2*d"3kmknkx*kx"m*x” (6*n)*e"m + 85%B*b”2
*d73*n "2k xxx"m*x” (6%n) *xe"m + 45%B¥xb”2xc*d”2*xm”2*x*x " m*x” (5%n) *e"m + 30*Bxax
b*xd~3*m”~2*x*x"m*x” (5*%n)*e"m + 15%A*xb72*xd"3*m”2*x*x mkx” (5*%n)*e”m + 240*Bxb”
2%cxd” 2 minkxkx"mkx” (5*n)*e”m + 160*B*a*xb*d”3kmknkx*xx"m*x” (5%n)*e”m + S0*Ax*
b~ 2*d” 3xkmrn*x*x"m*x” (5%n) *e"m + 285*Bxb"2xcxd”2*n"2*x*x " m*x” (5*%n) *e"m + 190
*B*xaxb*d " 3*n"2*xx*x"m*x” (5*n)*e”m + 95%A*xb72*xd"3*kn"2*xx*x"m*x” (5%n)*e"m + 45%
B*b~2*cT2%d*m” 2*x*x"m*x” (4*n) *e"m + 90*Bxaxb*cxd”2¥m”2xx*x m*x” (4*n)*e"m +
45xA*xb72xcxd”2xm " 2k x*kx "m*x ™ (4%n) *e"m + 15%B¥xa”2%d"3*m”2*x*x m*x” (4*n)*e"m +
30*A*xaxbxd”~3*m~2*xx*x"m*x” (4*n) *e"m + 255*Bxb~2*c”2xd*m*n*x*x " m*x” (4*n) *e”m
+ 510*Bxaxbxcxd ™ 2*m¥n*x*x"m*x” (4*n) *e"m + 255*Axb"2*c*d”2¢m*n*xkx "mxx” (4*n
J*xe”m + 85%B*a”2*d " 3kmknkx*x"m*x”" (4*n)*e"m + 170*%A*xaxbxd”3kmrnxx*x " m*x” (4*n
Y¥e"m + 321*Bxb72*xcT2*d*n”2%x*x"m*x " (4*n)*e”"m + 642*xBxaxbrcxd”2*¢n”2*xkx m*x
“(4*n)*e”m + 321%A*b " 2*xckxd"2*n”2%x*x"m*x” (4*n)*e"m + 107*Bxa”2*xd"3*n”2xx¥x”
m*x” (4*n)*e"m + 214xAxaxbxd~3*n”2*xx*x m*x” (4*n)*e"m + 15%Bxb~2%c”3*m”2*kx*x”
m*x”~ (3*n)*e”m + 90*Bxaxbkxc~2xd*m~2*xx*x"m*x” (3*n) ke m + 45xAxbT2xcT2*xd*m”2*x
*x"m*x” (3*n) *e"m + 45*Bxa”2xc*xd”2+¢m”2*x*x mkx” (3*n) *e"m + 90xAxaxbkxckxd”2*m”
2%xxx " m*x” (3*n) *e™m + 15%A*a”2%d"3*m”2*x*x mkx” (3*n)*e"m + 90*xBxb~2%c”3*m*n
*30kx"m*x” (3*%n) *e"m + 540*Bxaxbxc”2*xdrmrn*xkx"m*x” (3*n)*e"m + 270%A*xb”2%cT 2%
dxm*nxxkx"m*x” (3%n) ke m + 270%B*xa”2*xckxd”2*m*n*x*x " m*x” (3*n)*e"m + 540%Axax*b
*ckd T2 mAnkxokx Tmkx T (3%n) *e"m + 90*A*a”2*xd”3kmknkx*x"m*x” (3*n)*e”m + 121*Bx*b
T2%cT3*n T 2kxkxTmkx” (3*%n) *e”m + 726*Braxbkxc”2xdkn”2xx*x"m*x” (3*n)*e"m + 363%
A*b72xcT2xd*n " 2% x*x " m*x " (3*n) *e"m + 363*Bxa”2%c*d"2*n"2*x*kx mkx” (3*%n)*e"m +
726xAxa*xbxcxd™2*xn " 2*xkx"m*x” (3*n) *e"m + 121*A*a”2%d"3*n~2*x*x"m*x” (3*n) xe”
m + 30*B¥xaxbxc™3*m™2*x*x"m*xx” (2*n)*e”"m + 15%A*xb72%c”T3¥m”2*x*x "mkx” (2*n) *e"m
+ 45*B*xa”2*xc”2xd*m”2*xx*x " m*x” (2*n) *e"m + 90*AxaxbkxcT2xd*m”2*xx*x m*x” (2*n) *
e"m + 45*%A*xa”2*xckd"2xm”2xx*x " m*x” (2*n) *e"m + 190*Bkaxb*xc”3kmrn*x*x"m*x” (2*n
Y*xe"m + 95%A*b72%cT3kmknkxkx"m*x” (2*%n)*e"m + 285*B*xa”2*c”2*xd*minkx*x " m¥x” (2
*n)*e"m + 570%A*xaxbxc”2xd*m¥nxx*x " mkx” (2%n) *e"m + 285%A*a”2%c*d”2*xm¥n*xx*x"m
*x7(2%n) *e"m + 274*Bxaxbxc”3*kn”2%x*x m*xx” (2*%n)*e"m + 137*A*xb T 2*xcT3¥n " 2xx¥x”
m*xx~ (2*n)*e”m + 411*B*a”2*%c”2xd*n"2xx*x " m*x” (2*n) *e"m + 822xAxaxbxc”2xd*n”"2
*xxx"m*x” (2*%n) *e"m + 411xA*xa"2%c*xd” 240" 2 xkx Tmkx” (2*%n) *e"m + 15%B*a”2%c”3*m
T2xx*kx m*xx nkxe m + 30xAkaxbxcT3kmT2*xkxTmkx nke m + 45kxAxaT2xcT2xdkmT2kx*kx"
mxx " nxe m + 100*Bxa”2*xc”3*kmin*x*x " m*x n¥xe m + 200xAkxaxb*xc”3km*knkx*x m*x " n*e
“m + 300xA*a”2%c”2xd*min*xx*x"m*x nkxe"m + 155%xB¥xa”2xc”3*n"2*%x*x " m*x n¥*e"m +
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310xA*a*xbxc™3*n"2*x*x " mkX n*ke m + 465*%A*a"2*%cT2*xd*n"2*%x*xX " m*kx n¥e"m + 15%Ax
a”2*%cT3*m T 2xx*kx " m¥e"m + 105xA*a”2%c”3kmAknkx*xx"mke m + 175%Axa”2*xcT3*n"2%x*x
“m*e"m + 6*Bxb”2xd"3*mxx*xx"mkx” (6%n)*e"m + 15%Bxb”2xd " 3*knkx*x mxx” (6*n)*e"m
+ 18*%Bxb~2*cxd”2*xm*x*x"m*x” (5*n) *e"m + 12*Bxaxbxd 3*m*x*x"m*x” (5*n)*e"m +
6*xA*xb"2%d" Bkmkxkx"m*x” (5*n)*e”m + 48*B*xb”2*ckd"2*n*x*x"m*x” (5%n)*e”"m + 32*B
*axbxd "3 nxx*x"mkx” (5*n)*e”m + 16%A*bT2%d"3*n*x*x"m*x” (5*%n)*e"m + 18*Bxb~2*
cT2xdxm¥xx*x"m*x” (4*n)*e"m + 36*kBraxbkckxd”2kmrx*x mkx” (4*n)*e”m + 18*%Axb"2xc
*d72¢m*x kX Tmkx” (4*n) *e"m + 6xBxa”2+d”3km*xkx"mkx” (4*n)*e"m + 12*xA*axb*d”3*m
*xxx"m*x” (4*n) *e"m + 51*Bxb72%xcT2*d*n*x*x"m*kx” (4*n)*e"m + 102xBxaxb*c*d”2*n
*xkx"m*x” (4*n) *e"m + 51kA*xbT2%c*kd " 2*n*x*kx mkx” (4*kn)*e"m + 17*Bxa”2+d " 3*knkxk
x"m*x” (4*n) *e"m + 34xAxaxbxd " 3*nkx*x"mkx” (4*n)*e"m + 6xB*xb”2*c”kmrx*xmrx”
(3*n)*e”m + 36*Bkaxbxc”™2xd*m*xx*x " m*x” (3*n)*e"m + 18*A*b~2xc”2xd*xm*xx*x " m*x " (
3*n)*e"m + 18*Bxa~2xc*d”2xm*x*x"mkx” (3*%n)*e"m + 36*A*xaxbkckd”2kmrxkx"mxx” (3
*n)*e”m + 6kA*a”2xd"3kmrx*x"m*x” (3*n)*e"m + 18*BxbT2xc”3knkx*x " m*x” (3*n) *e”
m + 108*Bxaxb*c™2*¢d* nxxkx"m*x” (3*n)*e”m + 54%A*xb"2%c”2kxd*nkx*kx"m*x” (3*n) *e”
m + 54%Bxa”2%c*xd " 2*knkxkx"mkx” (3*n)*e"m + 108*A*xaxbkckd”2knkxkx"mkx” (3*n)*e”
m + 18%A*a~2*xd 3*nxx*x " m*x” (3*n)*e”m + 12*Bkaxb*c”3*km*x*x m*x~(2*n)*e"m + 6
*AXbT 2% T3 kmAxxkx"mxx " (2*%n) ¥e"m + 18*Bxa”2*c”2xd*mxx*xx mxx” (2*n) *e"m + 36%A*
axbxc " 2xdkmrx*kx mkx” (2*%n) *e"m + 18*A*xa~2¥ckd"2¥mixxkx " m*x” (2%n) *e"m + 38*Bxa
¥k 3knkokx TmAx”T (2%n) *e"m + 19%A¥bT2*cT3knkxkxTmkx” (2*n) *e”m + 57*B*xa”2%c”
2xd*n*xkx"mkx” (2*%n) *e"m + 114xAxaxbkc™2xd*snkxkx"mkx” (2*n)*e"m + 57*A*xa”2%c*
d”2*n*xkx"m*x” (2*n) *e"m + 6*Bxa”2*xc”T3¥mixkx"m*x " nkxe"m + 12%Axaxb¥xc”3km¥kxkx”
mxx " nxe m + 18xA*xa”2%cT2xd*mkx*x m*x n*e m + 20*%Bxa”2*xcT3*knxx*x " m*xx " nxe m +
40xAxaxb*c”3*knkxkx " mkx nkxe m + 60%xAxa”2xcT2*xd*n*x*x mkx nkxe m + 6%A*xa”2%c”
Skmkxkx mke m + 21xA*xa”2+cT3*kn*xkx"mke m + BxbT2xd"3*x*x"m*x” (6*n) *e"m + 3%
Bxb~2*xcxd " 2*xx*x " m*x” (5%n) *e"m + 2*Bkaxbxd " 3xx*x"m*x” (5*n)*e"m + Axb~2xd"3*x
*x"mxx” (5*%n)*e”"m + 3*BxbT2%c”2*xd*x*x"m*x” (4*n)*e”"m + 6*BraxbkckdT2¥xkx m¥xx”
(4*n)*e"m + 3xA*¥b~2xc*d”2xx*x m*x” (4*n)*e"m + B¥xa~2xd " 3*x*kx"m*x” (4*n)*e"m +
2 A*xaxbxd " 3kx*x"mxx” (4*n)*e”m + B¥bT2*cT3*kxkx"mkx” (3*%n)*e"m + 6*Brxaxbkc”2x*
d*xxkx"mkx” (3*n)*e”m + 3*¥A¥bT2*cT2kdAkxkx"mkx” (3*n)*e"m + 3*¥B*a”2*c*kdT2*x*x"m
*x7 (3*n) *e™m + GkAxaxbkxckxd " 2xx*x " m*x” (3*n) ke m + A*a"2xd"3*kx*x"m¥x” (3*n) ke~
m + 2*Bxaxbxc”3*xkx"m*x” (2*n)*e"m + AxbT2%c”3xx*x"mxx” (2*n)*e"m + 3%B*a”2*c
T2*A*xkxTmkx” (2*%n) *e"m + 6xAxaxbkxcT2xd*xkxTmkx” (2*%n) *e"m + 3xAxa”2kxckdT2*kx*
x"m*x” (2*n) *e"m + B*a"2¥c T 3kx*xTmkx"n*e m + 2kAxaxbkcT3kx*x"mkxnke m + 3*A
*a " 2% T 2kdkx*kxTmAx "n*e m + A*a"2xc 3kxxxx"mke"m)/(m”7 + 21*m~6*n + 175*m”5%n
T2 + 735*m™4*xn"3 + 1624*m~3*n"4 + 1764*m~2*n"5 + 720*m*n"6 + 7*m”~6 + 126%m”~
5%n + 875*m™4*n"2 + 2940*m~3*n"3 + 4872*m”~2*n"4 + 3528*m*n~5 + 720*n"6 + 21
*m~5 + 315*m~4*n + 1750*m~3*n"2 + 4410*m~2*n"3 + 4872*m*n"4 + 1764*n"5 + 35
*m~4 + 420*m”~3%n + 1750*m™2*%n"2 + 2940*m*n~3 + 1624*n"4 + 35*%m~3 + 315*m”2x%
n + 875*xm*n"2 + 735*n"3 + 21*m~2 + 126*m*n + 175%n"2 + 7*m + 21%n + 1)
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317  [(ex)" (a+bx") (A + Bx")(c +dx")’ dx
Optimal. Leaf size=210

c2x"*1(ex)™(3aAd + aBc + Abc) . d?x*"+1(ex)"(aBd + Abd + 3bBc) . cx?*1(ex)™(3ad(Ad + Bc) + be(3Ad + Be))
m+n+1 m+4n+1 m+2n+1

[Out] (c™2x(Axb*c + a*Bxc + 3*a*xA*d)*x” (1 + n)*(exx)"m)/(1 + m + n) + (c*x(3*kaxdx*(
Bkc + A*d) + b¥ck(Bxc + 3*kA*xd))*x" (1 + 2*xn)*(e*x)"m)/(1 + m + 2*n) + (d*(3*

bxcx (Bxc + Axd) + a*xd*(3*Bxc + A*xd))*x~ (1 + 3*n)*(e*x)™m)/(1 + m + 3*n) + (

d"2*% (3*b*Bxc + Axbxd + a*B*d)*x~ (1 + 4*n)*(exx)"m)/(1 + m + 4*n) + (b*Bxd~3

*x7(1 + 5xn)*(exx)"m)/(1 + m + 5%n) + (a*xAxc™3*(exx)”(1 + m))/(ex(1 + m))

Rubi [A] time = 0.258128, antiderivative size = 210, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 12, number of rules used = 3, integrand size = 29, e o e

= 0.103, Rules used = {570, 20, 30}

integrand size

c2x"*1(ex)™(3aAd + aBc + Abc) . d?x*"+1(ex)"(aBd + Abd + 3bBc) N cx?*1(ex)™(3ad(Ad + Bc) + be(3Ad + Be))
m+n+1 m+4n+1 m+2n+1

Antiderivative was successfully verified.

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

[Out] (c™2x(Axb*c + a*xBxc + 3*xaxA*d)*x~ (1 + n)*(exx)™m)/(1 + m + n) + (c*x(3*xa*xdx*(
Bxc + Axd) + bxc*(Bxc + 3*A*xd))*x" (1 + 2*n)*(e*x)"m)/(1 + m + 2*n) + (d*x(3*

bxckx (Bxc + A*d) + a*d*(3*Bkxc + A*d))*x~ (1 + 3*n)*(e*x)™m)/(1 + m + 3*n) + (
d"2*(3*b*Bxc + Axbxd + a*B*d)*x~(1 + 4*n)*(e*xx)"m)/(1 + m + 4*n) + (b*Bxd~3

*x7(1 + 5*n)*(e*xx)"m)/(1 + m + 5%n) + (a*xA*xc ™ 3x(exx)~(1 + m))/(ex(1 + m))

Rule 570

Int[((g_.)*x(x_)) " (m_.)*((a_) + (b_.)*x(x_)"(n_)) " (p_.)*((c_) + (d_)*x_)"(n
N7 (g_)*((e ) + (f_)*(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrand[
(g*x)"m*(a + b*x"n) px(c + d*x"n) g*x(e + f*x"n)"r, x], x] /; FreeQ[{a, b, ¢
,d, e, f, g, m, n}, x] & IGtQlp, -2] && IGtQlq, 0] && IGtQ[r, 0]

Rule 20

Int[(u_)*((a_.)*x(v_)) (@ )*((b_.)*(v_))"(n_), x_Symbol] :> Dist[(b~IntPart
[n]* (b*v) "FracPart[n])/(a"IntPart [n]*(a*v) “"FracPart([n]), Int[ux(a*v)"(m + n
), x], x] /; FreeQ[{a, b, m, n}, x] && !IntegerQ[m] && !IntegerQ[n] && !
IntegerQ[m + n]

Rule 30
Int[(x_)"(m_.), x_Symbol] :> Simp[x~(m + 1)/(m + 1), x] /; FreeQ[m, x] && N

eQ[m, -1]

Rubi steps
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f (ex)™ (a + bx") (A + Bx") (c + dx")® dx f (aAc3(ex)’" + c®(Abc + aBc + 3aAd)x"(ex)™ + c(3ad(Bc + Ad) + bc(Bc +

_ aAcd(ex)*™
Ce(l+m)
_aAc (ex)™
T e(1+m)
c?(Abc + aBc + 3aAd)x " (ex)™ . c(3ad(Bc + Ad) + bc(Be + 3Ad))x1 2" (e
l+m+n 1+m+2n

+ (deS) f x> (ex)™ dx + (cz(Abc +aBc + SaAd)) f x"(ex)"

+ (de3x‘m(ex)m) f XM oy 4 (cz(Abc + aBc + 3a Ad)x (e

Mathematica [A] time = 0.518446, size = 172, normalized size = 0.82

c?x"(3aAd + aBc + Abc) N d?>x*(aBd + Abd + 3bBc) N cx?"(3ad(Ad + Bc) + be(3Ad + Be)) N dx*"(ad(Ad + 3
m+n+1 m+4n+1 m+2n+1 m -

x(ex)™ (

Antiderivative was successfully verified.

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

[Out] x*(exx) m*x((a*xA*c™3)/(1 + m) + (c™2*x(Axb*c + a*Bkc + 3*axAxd)*x"n)/(1 + m +
n) + (cx(3*a*xd*(Bxc + A*xd) + bxcx(Bxc + 3*A*d))*x~(2*n))/(1 + m + 2*n) + (

d* (3xbxckx (Bkxc + A*xd) + a*d*(3*B*c + A*d))*x"(3*n))/(1 + m + 3*n) + (d72*(3x*

b*Bxc + Axbxd + a*B*d)*x”(4*n))/(1 + m + 4*n) + (b*B*d"3*x"(5*n))/(1 + m +

5%n) )

Maple [C] time = 0.111, size = 4972, normalized size = 23.7

output too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*xx) m*x(a+b*x"n)*(A+B*xx"n)*(c+d*x"n) " 3,x)

[Out] x*(60*Axaxc”™3*xm~3*n+255*A*a*c”3*m™2*n"2+450*Axa*xc”3*m*n~3+144*A*xb*xcxd™2*m*n
*(x7n) "3+234xBraxc”2*xdxm”2%n* (x"n) "2+531%Bxaxc T 2xd*m¥n " 2% (x"n) "2+144*Bxa*c*
d"2* mxn* (x7n) ~3+144*Bxb*c”2*¢d*m*kn* (x"n) "3+531kAxaxc*xd”2xm”2*n " 2* (x"n) "2+642
*Axa*xckd™2kmkn " 3% (x7n) T2+ 156*Axb*xcT2+xd*m " 3*kn*k (x7n) T2+53 1k AxbxcT2%d*m ™ 2%n " 2%
(x7n) "2+168*A*xa*xc”2*xd*m”~ 3*kn*x " n+639*A*xa*xc”2*xd*m”2*n" 2*x " n+Bxb*xd~3*m~ 5% (x"n)
“B5+90xA*axc”3*m”2*xn+255%Axa*xc” 3xm*n " 2+60*Axaxc”3km*n+10*Bxa*d"3*xm~3* (x"n) "4
+61*B*xa*xd~3*n"3* (x"n) “4+B*b*c”3*m”5* (x"n) "2+10*Bxb*xd~3*m~2* (x"n) ~5+35*Bxbx*d
“3#n" 2% (Xx7n) T5+924xAxaxcT2xd*m*n " 3*x Tn+234xAxaxckd"2xm " 2xn* (x"n) T2+53 1k A*a*
cxd"2*m*n" 2% (x7n) T2+234*Axbxc”2xd*m”2*n* (x"n) "2+531kAxbxc”2xd*m*n"2* (x"n) "2
+15xA*xa*xc”3*m~4*xn+85*%Axa*xc”3xm”3*xn"2+225*%Akxaxc”3xm”2*n"3+274xAkxaxc” 3*kmkn"4+
(x7n) “4*A*xb*d "3+ (x"n) "4*Bxa*xd”3+(x"n) “3xa*A*xd"3+x " n*xc " 3*kAxb+x nkc 3*Bxa+ (x”
n) “2*b*Bxc”3+11xA*xb*xd~3*m~4*n* (x"n) “4+41xAxb*d”"3*m~3*n" 2% (x"n) “4+61*xAxb*d"3
*m~2%n" 3% (x7n) "4+30*Axbxd " 3*m*n"4* (x"n) "4+11*Bxaxd”"3*m~4*n* (x"n) “4+41*B*ax*xd
~3#m”3*n" 2% (x"n) "4+61*Bxaxd~3*m~2+n"3* (x"n) "4+30*Bxaxd " 3xm*n"4* (x"n) "4+a*xA*
CcT3+252%Akxaxc”2*dxm”2*n*xx " n+639kAxaxc” 2xd*m*n"2*%x " n+156*Axaxckd” 2xm¥n* (x"n)
“2+156%A*xbxc”2*¢d*m*n* (x"n) “2+156%Braxc”2*xd*m*n* (x"n) "2+154*B*a*xc”3*n" 3*x " n+
10%B*b*c~3*m™ 2% (x"n) “2+59*Bxb*c~3*n"2* (x"n) "2+3*B¥b*c*xd 2% (x"n) "4+147*Bxb*c
“2%d*m”3*n" 2% (x7n) T3+234*Bxbxc”2*%d*m”2*n " 3* (x"n) ~3+120*Bxb*c”2*xd*m*n"4* (x"n
) T3+132%B*b*xc*d”2*m” 3*n* (x"n) “4+369*Bxb*cxd"2+m”2*n " 2* (x"n) "4+366*Bxb*xc*xd "2
*m*n~ 3% (x7n) "4+39*kAxaxckd " 2xm~4*n* (x"n) "2+177kAxaxckd"2xm~3*n" 2% (x"n) "2+33%*
Bxb*cxd~2*xm~4*n* (x"n) "4+123*Bxb*ckxd"2*m~3*n" 2% (x"n) "4+642*%Axbxc” 2*xd*xm*n " 3% (
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X"n) "2+216%Axbxcxd”2xm”2*n* (x"n) ~3+44 1 xAxb*xckd"2¥m*n” 2% (x"n) “3+156*Bxa*xc” 2%
d*m”3*n* (x"n) "2+531*Bxaxc”2xd*m”2*n" 2% (x"n) "2+642*B¥xaxc”2*xd*m*n"3* (x"n) "2+1
83*Bxb*xcxd~2*m~2*n"3* (x"n) "4+90*B*b*xckd”2xm*xn"4* (x"n) “4+36*%Axb*rckd”2*xm ™ 4*xn*
(x7n) "3+147*A*xb*xckxd”2*m”~3*n" 2% (x"n) "3+234xA*xb*kckd”2*m”™2*n" 3% (x"n) “3+120*A*b
*cxd"2+¢m*n"4* (x"n) "3+36*Bxaxcxd”2+m”4*n* (x"n) "3+147*Bxaxc*xd " 2+¥m~3*n"2* (x"n)
~3+234*B*axc*xd”2*m~2*n" 3% (x"n) “3+120*Bxa*cxd " 2¥m*n"4* (x"n) “3+10*Axb*c”3*m~2
*X"n+71%Axbxc”3*n"2%x "n+5*xa*Axc”3¥m+15*a*Axc”3*¥n+216*Braxckxd " 2*xm " 2*n*x (x"n) ~
3+441*Bxaxcxd”2xm*xn" 2% (x"n) "3+180*A*xaxckxd”2xmxn"4* (x"n) T2+39*xAxbkc”2xdxm ™ 4%
n* (xX7n) T2+177*A*xb*xc”2+%d*m”3*n " 2% (x"n) T2+321xAxb*xcT2+¢d*m”2*n " 3* (x"n) "2+180%A
*b*xc”2xdkmin"4* (x"n) "2+144%Axb*xcxd"2+m”3*kn*k (x"n) "3+441xAxb*xckd"2+4m”2*n " 2* (x
“n) "3+321kAxa*xckd"2*¥m”2*n"3* (x"n) "2+36*B*xb*c”2*xd*m ™ 4*n* (x"n) “3+468*Axbxcxd”
2*%m*n~ 3% (x"n) “3+39*Braxc”2*xdxm ™ 4*n* (x"n) "2+177*Bxaxc”2*xd*m~3*n" 2% (x"n) ~2+32
1*Bxaxc~2xd*m~2*n"3* (x"n) ~2+180*Bxaxc~2xd*m*n~4* (x"n) ~2+144*Bxaxcxd”2*m”3*n
*(x7n) "3+441*Bxaxcxd"2*xm~2*xn" 2% (x"n) "3+468*Bxa*xckd”2xm*n"3* (x"n) ~3+144*B*b*
c"2xd*m”3*n* (x"n) "3+441*Bxbxc”2xd*m~2*n" 2% (x"n) ~3+468*Bxb*c”2*xd*m*n"3* (x"n)
~3+168*A*xaxc”2*xdxm*n*x " n+216*Bxb*xc”2xd*m”2*xn* (x"n) ~3+441%Bxb*xc”2xd*m*xn " 2% (x
“n) "3+132*Bxb*xckd”2xm*n* (x"n) “4+(x"n) “5*b*Bxd”"3+120*A*xaxc”3*%n"5+A*a*c”3*m”5
+5xAxaxc”3*xm™4+274*%Axaxc”3*xn"4+10xAxaxc”3xm~3+225*%A*a*xc”3*xn"3+10*%A*xaxc”3*xm”
2+85*A*a*xc”3*n"2+198*Bxbxcxd~2+¥m~2*n* (x"n) "4+369*Bxbxcxd " 2xm*n"2* (x"n) ~4+42
*Axa*xcT2xd*m”4*n*x n+213%AkaxcT2xdxm”3kn"2*%x T n+462% AkakxcT2*xd*m”2*n"3*%x n+36
O*xAxaxc™2xd*m*n~4*x " n+156*A*a*xckd”™2*xm”~3*n* (x"n) ~2+78*A*a*d"3*n"3*(x"n) "3+10
*A*xa*d”3*m”3* (x7n) "3+3*kAxbxcxd 2% (x"n) "3+10*Bkaxc”3xm " 2*xx n+71%B*xa*xc”3*n" 2%
x"n+3*Bxaxc*d” 2% (x"n) “3+5*Bxb*c”3*% (x"n) "2*xm+13*B¥b*c” 3% (x"n) “2*n+154*Axbxc”
3*n"3*x"n+10*Bxaxc”3*xm”3*%x " n+3*%Braxc T 2*xd*x (x"n) "2+3*%Akaxc T 2xdxxn+12%xAxa*xd”3
*(x7n) "3*n+10*Axb*c”3*m~3*x " n+14*B*xa*xc”3*x nkn+3*Bxbxc 2xd* (x"n) T3+3kA*xakck
d"2*(x7"n) "2+5*xAxb*xc " 3*x  n*m+14*A*xbkc”3*x " nkn+3*xAxbxc”2+d* (x"n) "2+5*Bxaxc”3*
X" n¥m+3*Bxb*cxd”2*m” 5% (x"n) “4+40*B*xb*d~3*m~3*n* (x"n) “5+105*Bxb*d~3*m~2*n" 2%
(x"n) “5+100*Bxb*d~3*m*n~3* (x"n) “5+12*A*xa*xd”~3*m~4*n* (x"n) ~3+49*¢A*axd " 3*m”~3*n
2% (x7n) "3+78*%A*axd”3xm"2*xn" 3% (x"n) "3+40*A*xaxd " 3kmkn"4* (x"n) "3+3*%Axb*xcxd " 2*
m~5*%(x7n) "3+A*¥b*d"3*m”5* (x"n) “4+5*Bxaxd " 3*m~4* (x"n) "4+30*B*axd"3*n"4* (x"n) "~
4+10*Bxb*d~3*m~3* (x"n) "5+50*B*b*d"3*n"3* (x"n) “5+5*xA*a*d”"3*m"4* (x"n) ~3+40*A*
a*d”~3*n"4* (x"n) "3+10*%Axb*xd " 3*m~ 3% (x"n) “4+61*Axb*d"3*n"3* (x"n) “4+A*b*c”3*m~5
*x"n+10*%Axbxd~3*m~ 2% (x"n) “4+41xAxb*d”"3*n"2* (x"n) “4+B*a*xc”3*xm”5*xx n+B*xaxd 3%
m~5*% (x7n) “4+5*m*b*B*d”"3* (x"n) “5+10*B*xa*d”~3*m”2* (x"n) "4+41*Bxaxd~3*n"2* (x"n)
“4+5%B*b*c”3*m”"4* (x7n) T2+60*B*xb*c”3*n"4* (x"n) T2+44*xAxbxd " 3*m~3*n* (x"n) "4+12
3k Axb*d"3*km~2*xn" 2% (x"n) “4+122*%A*xb*kd"3*km*n"3* (x"n) “4+3*%Bra*xc*kd"2*m"5*%(x"n) "3
+44xB*a*xd~3*m”3*n* (x"n) “4+123*B*xa*xd~3*%m”2*n"2* (x"n) "4+122%B*a*xd "3 m*n"3* (x~
n) “4+3*Bxb*c”2xd*m” 5% (x"n) “3+10*b*B*d~3* (x"n) “5*n+10*A*xa*xd”~3*m~2* (x"n) ~3+49
*A*xa*xd”3*n"2* (x"n) “3+5*Bxb*xd " 3*m~4* (x"n) “5+24*Bxb*d~3*n"4* (x"n) “5+A*a*xd”3*m
5% (x"n) "3+5xAxb*xd"3*m~4* (x"n) “4+30*%A*xb*d"3*n"4* (x"n) “4+5*xAxb*xc”3*m~4*x "n+1
20*%A*b*c”3*n"4*x"n+5*xAxb*xd 3% (x"n) "4*m+11*xAxb*xd"3* (x"n) “4*n+5*%Bra*xc”3*km"4*x
“n+120*B*a*xc”3*n"4*x " n+5*xBxa*xd~3* (x"n) "4*m+11*Bxaxd~3* (x"n) “4*n+10*B*xb*xc”3*
m~3*(x"n) "2+107*B*b*c”3*n" 3% (x"n) "2+5xA*xa*xd " 3* (x"n) ~3*m+44*Bxaxd”3xm*n* (x"n
) T4452xBxbxc”3*m” 3*n* (x"n) "2+177*B¥xbxc”3*¥m”2*n" 2% (x"n) "2+214*Bxb*c”3*xm*n " 3*
(x7n) "2+30*B*b*c”2*xd*m”3* (x"n) ~3+234*B*b*c”2*d*n"3* (x"n) ~3+30*Bxb*xcxd~2*m~2
*(x7n) "4+123*Bxbxcxd"2*n" 2% (x"n) “4+15*%A*xaxc”2xd*m"4*xx " n+154*B*xa*xc”3*m”2*n"3
*x " n+120*B*xaxc”3*m*n"4*x " n+15%B*xa*xc”2*xd*m”4* (x"n) "2+180*Bxa*xc”2*xd*n"4* (x"n)
~2+30xB*axcxd”2*m”~ 3% (x"n) “3+234*B*a*xcxd”"2*n" 3% (x"n) “3+15%Axb*c”2xd*m”4* (x"n
) T2+180%Axb*xc”2*xd*n"4* (x"n) "2+30*Axb*c*d"2+m”3* (x"n) ~3+234*Axbxcxd " 2*n"3* (x
“n) "3+44*Axbxd” 3kmxn* (x"n) “4+14*B*a*xc 3 m”4knkx"n+71xBxakxcT3xm " 3%n " 2%x "n+3%*
Axaxc”2xd*m~5*x n+15%A*akxckd"2xm™4* (x"n) "2+180*A*a*xckd”2*xn"4* (x"n) T2+72xA*a
*d"3*m”2*n* (x"n) "3+147xAxa*xd " 3*m*n" 2% (x"n) "3+14*Axbkxc”3*xm~4*n*x " n+71xAxb*c”
3*m”~3*%n"2*xx n+154*%Axb*c”3xm”2*n"3*x T n+120*xA*xbxcT3*km*kn"4*xx"n+177*Akaxckd”2*n
“2%(x7n) T2+84%Axbxc”3*m” 2*n*x " n+213*Axb*xc”3km*xn " 2*xx T n+30*Axb*c”T2xd*¥m” 2% (x"n
) T2+17T*Axb*xc”2xd*n " 2% (x7n) T2+ 15xAxb*xc*d " 2% (x"n) ~3*m+36*Axbxcxd 2% (x"n) ~3*n
+84*B*xa*xc”3*m”~2*xn*x " n+40*B*xb*d " 3*m*xn* (x"n) “5+177*Bxb*c”3*m*n"2* (x"n) ~2+30*B
*b*xc”2%d*m” 2% (x7n) "3+147*Bxb*xc”2+%d*n" 2% (x"n) "3+15*Bxbxcxd 2% (x"n) ~4*m+33*B*
bxcxd”2* (x"n) "4*n+30*%Axa*xc”2xd*m”3*x " n+462*kAxaxc T 2xd*n " 3*x n+30*xAxa*xckxd " 2xm
“2%(x"n) "2+56xBxaxc”3*%m” 3*n*xx n+213*Bxa*xc”3*m~2*%n"2*x " n+308*B*xaxc”3*m*n"3*x
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“n+30*B*axc”2*d*m” 3% (x"n) "2+321*B*xaxc”2*%d*n" 3% (x"n) "2+30*Bxa*xckxd"2¥m”2* (x"n
) "3+147*B*axcxd"2*n" 2% (x"n) “3+78*Bxb*xc”3*¥m”2*n* (x"n) "2+56*%Axb*c”3*m~3*n*x"n
+213*%A*xb*xc”3*m~2*n"2xx "n+308%A*b*c”3*m*kn " 3*x " n+30*xAxb*xc”2+%d*m”3* (x"n) ~2+321
*Axb*xc”2¢d*n " 3% (x7n) "2+30*Axbxc*xd"2+4m” 2% (x"n) "3+147*Axbxcxd"2*xn" 2% (x"n) "3+1
BxAxaxc”2xd*x nkm+42*%Axaxc”2xd*x  nkn+360*%AkaxcT2xd*n"4*xx"n+30*%Axa*xckxd"2*m”3
*(x"n) "2+321xA*axcxd”"2*n" 3% (x"n) "2+48*Axa*xd”3xm*n* (x"n) ~3+15%Axbxc”2*xd* (x"n
) T2*m+39%AxbxcT2*d* (x"n) T 2*n+56*Bxa*xc” 3xm¥n*kx " n+15*Bxakxc”2xd* (x"n) ~2+¥m+39%B
*a*xc”2*d* (X7n) "2*n+36*Bxbxc”2*d* (x"n) "3*n+30*kAxaxc”T2xd*m " 2*xx Tn+213%Axa*xc”2*
d*n”2*x"n+15xAxaxcxd 2% (x"n) "2xm+39kAxaxckd" 2% (x7n) T2*n+56*Axb*c” 3 minkx " n+
24*B*b*d"3*m*kn"4* (x"n) “5+213*B*a*xc 3 m*n " 2*x " n+30*Bxaxc”2xd*m~2* (x"n) "2+177
*Bxaxc~2*xd*n" 2% (x"n) "2+15%B*axcxd”"2* (x"n) ~3*m+36*Bxa*xckd”2* (x"n) ~3*n+52%B*b
*c73xm¥nk (x7n) "2+15%Bxbxc”2*d* (x"n) ~3*m+10*Bxb*d”~3*m~4*n* (x"n) “5+35*Bxb*xd "3
*m~3*n" 2% (x"n) “5+50*B*b*xd " 3*m~2*n"3* (x"n) “5+60*Bxb*c~3*xm*n"4* (x"n) “2+15*B*b
*C72+d*m”4* (x"n) "3+120*Bxb*xc”2*%d*n"4* (x"n) ~3+30*Bxb*cxd~2*xm~3* (x"n) "4+183*B
*b*xckd"2+n"3*% (x7n) "4+15*xAxbxcxd"2+¥m”4* (x"n) "3+120*Axbxcxd"2*xn"4* (x"n) ~3+66%*
Axb*xd~3*m~2*n* (x"n) "4+123*%Axb*xd"3*m*n"2* (x"n) “4+3*B*xakxc”2xd*m~5* (x"n) "2+15%
Bxa*xcxd~2¥m~4* (x"n) "3+120*B*a*xc*d"2*n"4* (x"n) ~3+66*B*axd”~3*m”2*n* (x"n) “4+12
3*Bxa*xd”3xm*n” 2% (x"n) “4+13*Bxb*xc”3*m~4*n* (x"n) "2+59*B*xb*c”3*m~3*n" 2% (x"n) "2
+107*B*xb*c”~3*m~2*n"3* (x"n) "2+15*%B*b*xc*xd”2*m~4* (x"n) “4+90*B*b*c*d”"2*n"4* (x"n
) T4+60*B*b*d"3*m”2*n* (x"n) “5+105*%B*xb*d "3 m*n " 2* (x"n) “5+3*A*xaxcxd " 2+¥m~5* (x"n
) T2+48%A*xa*xd"3*m”3*n*k (x"n) "3+147*A*xa*xd " 3*¥m”2+n" 2% (x"n) "3+156*A*axd " 3xm*n"3*
(x7n) ~3+3*%Axbxc”2xd*m~ 5% (x"n) ~2) / (1+m) / (m+n+1) / (1+m+2+*n) / (1+m+3*n) / (1+m+4%*n
)/ (1+m+5%*n) *exp (1/2*m* (-I*Pi*csgn(I*e*xx) “3+I*Pik*csgn (I*e*xx) “2*csgn(I*e)+I*P
i*csgn(I*exx) "2*csgn(I*x)-I*Pikcsgn(I*xexx)*csgn(Ixe)*csgn(I*x)+2*1n(e)+2%1n

(x)))

Maxima [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: ValueError

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Exception raised: ValueError

Fricas [B] time = 1.40443, size = 6376, normalized size = 30.36

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] ((B*b*d~3*m~5 + 5xB*xb*d~3*m~4 + 10*B*b*d~3*m~3 + 10*B*b*d~3*m~2 + 5*Bxb*d~3
*m + B*b*d"3 + 24*(Bxb*d~3*m + B*b*d"3)*n"4 + 50*%(Bxb*xd~3*m~2 + 2*B¥b*d~3*m
+ B*b*d"3)*n"3 + 35%(B*b*d"3*m~3 + 3*Bxb*xd"3*m~2 + 3*%B*¥b*d"3*m + Bxb*xd~3)x*
n"2 + 10*x(Bxb*d~3*m~4 + 4*Bxb*d"3*m~3 + 6*Bxb*d~3*m~2 + 4*Bxb*d~3*m + Bxbxd
~3)*n) *x*x” (bxn) *e” (m¥log(e) + m*log(x)) + ((3*Bxbk*c*d™2 + (Bxa + A*b)*d~3)
*m~5 + 3*Bxbkxckd"2 + 5x(3*xBxb*c*d”2 + (B*a + Axb)*d~3)*m~4 + 30% (3*%Bxb*c*d”
2 + (B*a + Ax*b)*d”"3 + (3*Bxbxc*d”2 + (B*a + A*b)*d~3)*m)*n~4 + (B*a + Axb)*
d"3 + 10*(3*Bxb*xc*xd~2 + (B*a + A*b)*d"3)*m~3 + 61*x(3*xBxb*c*d™2 + (B*a + Ax*b
)*d~3 + (3*B*b*c*d”"2 + (B*a + A*b)*d~3)*m~2 + 2% (3*Bxbkxc*xd"2 + (B*a + Axb)*
d"3)*m)*n"3 + 10*(3*B*b*c*d™2 + (B*a + A*b)*d~3)*m~2 + 41%(3*B*xb*c*xd”2 + (B
*a + A*b)*d"3 + (3*Bxbxcxd~2 + (B*a + A*b)*d"3)*m”3 + 3*(3*Bxbxc*d”2 + (B*a



115

+ A*b)*d"3)*m”2 + 3% (3*xBxbxc*d”2 + (B*a + Axb)*d~3)*m)*n"2 + 5% (3*%Bxb*c*d”
2 + (B*a + Axb)*d~3)*m + 11x(3*B*b*c*d™2 + (3*Bxb*cxd~2 + (Bxa + Axb)*d~3)*
m~4 + (B*a + Axb)*d"3 + 4*x(3*Bxbxcxd~2 + (B*a + A*b)*d"3)*m~3 + 6*x(3*xBxbxc*
d"2 + (B*a + A*b)*d~3)*m~2 + 4% (3*B*b*xc*d™2 + (B*a + Axb)*d~3)*m)*n) *x*x" (4
*n)*e” (mxlog(e) + mxlog(x)) + ((3*B*bxc™2+d + A*axd™3 + 3*%(B*a + Axb)*cxd~2
)*¥m~5 + 3*Bxbxc”2*xd + A*axd~3 + 5% (3*Bxb*xc”2xd + A*axd~3 + 3% (Bkxa + Axb)*c*
d"2)*m™4 + 40*(3*Bxbxc”2%d + Axa*d”3 + 3*(Bxa + Axb)*xcxd”2 + (3*Bxb*c~2xd +

Axaxd~3 + 3x(Bxa + A*b)*c*d"2)*m)*n"4 + 3x(Bxa + Axb)*c*d”2 + 10*(3*Bxb*xc~
2%d + A*axd”3 + 3*(Bxa + Axb)*c*d"2)*m”3 + 78*(3*Bxbxc~2xd + A*a*d~3 + 3*(B
*a + A*b)*ckxd"2 + (3*Bxbxc”2xd + A*a*xd”3 + 3*(Bk*a + Axb)*cxd"2)*m”2 + 2% (3%
Bxb*c”™2xd + A*axd~3 + 3*%(B*a + Axb)*c*d”~2)#*m)*n~3 + 10*(3*Bxbxc”2*xd + Axaxd
“3 + 3*%(B*a + Axb)*cxd"2)*m~2 + 49%(3*Bxb*c”2*xd + A*axd~3 + 3x(B*a + Axb)*c
*d"2 + (3*Bxb*c™2*d + A*xaxd~3 + 3*(B*a + Axb)*cxd"2)*m~3 + 3% (3*%Bxb*c”2*d +

Axaxd~3 + 3*(Bxa + A*b)*c*d”2)*m”2 + 3*(3*Bxbxc”2+%d + A*a*d”™3 + 3*x(Bxa + A
*b) *c*d”2) *m) *n"2 + 5*x(3*xBxbxc”2+%d + A*a*d”"3 + 3*(Bxa + Axb)*xc*xd"2)*m + 12%
(3*%B*b*c™2%d + A*axd™3 + (3*Bxbxc™2%d + A*a*d”™3 + 3*(B*a + Axb)*c*d"2)*m"4
+ 3% (Bxa + Axb)*cxd"2 + 4% (3*B*b*c”™2*xd + Axaxd~3 + 3% (B*a + A*b)*c*d~2)*m”3

+ 6% (3*Bxbxc™2xd + Axaxd~3 + 3% (B*a + A*xb)*cxd~2)*m~2 + 4% (3%Bxb*c”2*xd + A
xa*xd”3 + 3x(Bxa + Axb)*c*d~2)*m)*n)*x*x”~(3*n)*e” (m*xlog(e) + mxlog(x)) + ((B
*b*xc”3 + BkAxaxckd"2 + 3x(Bxa + A*b)*c”2*d)*m”™5 + Bxb*c~3 + 3*A*xaxc*d”2 + 5
* (Bxb*c™3 + 3kAxakckd"2 + 3x(Bxa + Axb)*c”2*d)*m"4 + 60*(Bxb*xc™3 + 3kA*xakck
d"2 + 3*x(Bxa + Axb)xc”2%d + (B¥b*c™3 + 3kAxaxcxd~2 + 3% (B*a + Axb)*c”2*d)*m
)*n~4 + 3% (B*a + Axb)*c”2xd + 10*(Bxb*c™3 + 3*A*a*xc*d™2 + 3x(Bxa + Axb)*c”2
*d)*m~3 + 107*(Bxbxc™3 + 3xAxaxc*d”2 + 3*(Bxa + Axb)*c”2xd + (B¥b*c™3 + 3*A
*axc*d”™2 + 3*(Bxa + Axb)*xc”2*d)*m”2 + 2% (Bxb*c~3 + 3xAxaxc*d”2 + 3*%(Bxa + A
*b) *c”2%d) *m) *n~3 + 10*(Bxb*xc~3 + 3*A*xa*c*kd™2 + 3*(B*a + Axb)*c”2*d)*m”2 +
59% (Bxb*c™3 + 3*xAxaxc*d™2 + 3*(Bxa + Axb)*c™2%d + (B¥b*c”™3 + 3*kAxaxcxd”2 +
3% (Bxa + Axb)*c~2xd)*m~3 + 3*(B*b*c~™3 + 3kAxaxcxd~2 + 3% (Bka + Axb)*c”~2*d)*
m~2 + 3% (B¥b*c”3 + 3kAxaxcxd"2 + 3x(B*a + Axb)*c”2*d)*m)*n"2 + 5x(Bxb*c”3 +

3kA*xaxckd™2 + 3x(Bxa + Axb)*c”2+d)*m + 13*(Bxb*c™3 + 3xAxaxc*xd™2 + (Bxb*c~
3 + 3kAxaxckxd"2 + 3*x(B*a + A*b)*c”2xd)*m~4 + 3x(Bxa + Axb)*c”2*d + 4*x(Bkxb*c
~3 + 3%A*axcxd”2 + 3*%(Bxa + Axb)*c”2*xd)*m”3 + 6% (Bxb*xc”3 + 3kxA*xaxc*xd”2 + 3%
(Bxa + Axb)*c”2*d)*m™2 + 4*x(Bxbxc~3 + 3*Axaxc*d”™2 + 3*x(Bxa + Axb)*xc~2+*d)*m)
*xn) *x*x” (2*n) *e” (m*log(e) + m*xlog(x)) + ((3xA*xaxc™2*d + (B*a + A*b)*c~3)*m”
5 + 3*xA*xaxc”™2*xd + 5x(3xAxaxc”2+xd + (B*a + A*b)*c”3)*m~4 + 120%(3*xA*xa*xc”2x*d
+ (B*a + A*b)*c”3 + (3*A*a*xc”2+xd + (B*a + A*b)*c~3)*m)*n~4 + (B*a + Axb)*c”
3 + 10*%(3*xAxa*c™2xd + (Bxa + Axb)*c”3)*m™3 + 154*(3xA*xaxc”2+*d + (B*a + Axb)
*c”3 + (3kA*xaxc”2xd + (Bxa + A*Db)*c”3)*m”2 + 2% (3xAxaxc”2xd + (B*a + A*b)*c
“3)*m)*n~3 + 10*(3xAxaxc”2xd + (B*a + A*b)*c”3)*m™2 + 71x(3xAxaxc”2+d + (B*
a + Axb)*c”3 + (BxAxaxc”2xd + (B*a + A*b)*c”3)*m”~3 + 3x(3xA*xaxc”2xd + (B*a
+ Axb)*c”3)*m”2 + 3*x(3*kA*xaxc”2+xd + (Bka + Axb)*c”3)*m)*n"2 + 5k (3kAxaxc”2*d

+ (B*a + A*b)*c”3)*m + 14*(3*kA*xaxc”™2*xd + (3*xAxaxc™2*%d + (B*a + A*xb)*c”3)*m
4 + (B*a + Axb)*c”3 + 4x(3xA*xaxc”2%d + (Bk*a + Axb)*c”3)*m~3 + 6*x(3*kA*xaxc”2
*d + (B*a + Axb)*c”3)*m~2 + 4% (3*xA*xaxc”2*xd + (Bkxa + Axb)*c”3)*m)*n)*x*x"n*e
“(m*xlog(e) + mxlog(x)) + (Axaxc™3*m™5 + 120*A*xa*xc”3*n"5 + BxA*xaxc™3*m~4 + 1
OxAxa*xc”™3*m~3 + 10*A*xaxc™3*m”™2 + SxAxaxc”3xm + Axaxc™3 + 274*%x(Axa*xc”™3*m + A
*a*xc”3)*n"4 + 225%(A*axc”3*m~2 + 2%A*xaxc”3*m + A*axc”3)*n"3 + 85% (Akxaxc”3*m
"3 + 3%A*axc”3*m”2 + 3kAxaxc”3*xm + Axaxc”3)*n"2 + 15x(Axaxc”3*m™4 + 4xAxaxc
“3*m”3 + 6xAkaxcT3*km"2 + 4kAkxaxcT3*km + Axaxc”3)*n)*x*e” (mxlog(e) + m*log(x)
/(@6 + 120x(m + 1)*n”5 + 6*m™5 + 274x(m™2 + 2*m + 1)*n"4 + 15*xm~4 + 225%
(m~3 + 3*m™2 + 3*m + 1)*n"3 + 20*m~3 + 85*(m™4 + 4*m™3 + 6*m~2 + 4*m + 1)*n
~2 + 15%m™2 + 15%x(m”5 + 5*m~4 + 10*m~3 + 10*m”2 + 5*m + 1)*n + 6%m + 1)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((e*x)**m* (a+b*xx**n)* (A+Bxx**n)* (c+d*x**n)**3,x)

[Out] Timed out

Giac [B] time = 1.26713, size = 9351, normalized size = 44.53

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] (B*b*d~3*m~5*x*x"m*x”~ (5%n)*e™m + 10*Bxb*xd~3*m~4*n*x*x " m*x~ (5*n)*e"m +
b*xd~3*m~3%n " 2*x*x " m*x” (5*%n) *e"m + 50%B*xbxd~3*m”2*n"3*x*x m*x” (5%n)*e"m + 24
*Bxbxd~3*km*n~4*xkx " m*x” (5%n) *e"m + 3*Bxb¥ckxd 2¥m”5xx*x mkx” (4*n)*e"m + Bxax
d"3*m”5xx*x"m*x” (4*n)*e”m + Axb*d”3*m”5kx*x"m*x” (4*n)*e”m + 33*Bxbkxcxd”2*xm”
dxnxx*xx"m*x” (4*n)*e"m + 11*Bxaxd”3*m~4*n*x*x"m*x” (4*n)*e"m + 11*xAxbxd~3*m~4
*n*xkx mkx” (4*xn) *e"m + 123*%Bxb*xc*xd"2+4m”3*n " 2*xxkx"m*x” (4*n)*e"m + 41%B*a*xd”3
*m”3*n "2k xxkx "m*x” (4%n) *e"m + 41xAxbxd"3*m”3*n"2*kx*x"m*x” (4*n)*e"m + 183%Bx*b
*CkdT24m”2*n "3k xkx "m*x” (4*n) *e"m + 61*B¥xaxd”3*m”2*n"3*xkx"m*x” (4*n)*e"m + 6
1xAxbxd~3*m~2*n"3*x*x " m*x” (4*n) *e"m + 90*Bxbxcxd~2*m*n~4*x*x " m*x” (4*n)*e"m
+ 30*Bxaxd”3*m*n~4*xx*x"m*x” (4*n) *e"m + 30*Axbxd"3xm*n"4*x*x"m*x” (4*n)*e"m +
3*Bxbkxc”2xd*m”bxx*xx"m*x” (3*%n) *e"m + 3*Bkaxckd"2xm”5kx*x"m*x” (3*n)*e"m + 3%
Axb*ckxd™2+%m”5xx*x " mkx” (3*n) *e"m + Axa*xd”3xm”5xx*x"m*x” (3*n)*e"m + 36%Bxbxc”
2xd*xm~4*nxx*xx mkx” (3*n) *e"m + 36%Bkaxcxd”2*m”4*nxx*x " mkx” (3*n)*e"m + 36%A*b
*Ccxd " 2¢m”Aknkxkx Tmkx T (3%n) *xe"m + 12%A*a*xd”3*km T 4knxxxx"m*xx” (3*n)*e"m + 147*B
*b*cT2¢d*m”3*kn " 2k x*x"m*x " (3*n) *e"m + 147*Bkxaxckd”2*m”3*n"2xx*x " m*x” (3*n) *e”
m + 147*A¥b*xc*d™2+m™3*n" 2*x*x"m*x” (3*n)*e"m + 49*kA*xaxd”3*km”3*kn"2xx*x"m*x" (3
*n)*e " m + 234*Bkxbkxc”2xd*m”2*n"3*x*x " m*kx” (3*n) *e"m + 234*Bxakxckd"2*m”2*n"3*x
*x"mxx” (3*n) *e"m + 234*Axb¥xckdT2¥m”2*n"3*xkx"m*x” (3%n) *e"m + 78*Axaxd"3xm”2
*n 7 3kx*kx mkx " (3*kn) *e"m + 120*%Bxbxc”2xdxm¥n”4dxx*x mxx” (3*n)*e"m + 120*Bxaxc*
A" 2 mkn " 4xx*x"m*x” (3*n)*e”m + 120*%Axbkxckxd”2*xm*n"4xx*x"m*x” (3*n) ke m + 40*xAx*
a*d" 3 m*n"4xxkx"mkx” (3*n)*e"m + B¥b*cT3km”Ekxkx"mkx” (2*%n)*e"m + 3*¥Bkxaxc”2*d
*mT5*xkx Tmkx " (2*%n) *e"m + 3kAxb*xcT2+xd*m”5kxkx Tmkx” (2*%n) *e"m + 3¥kAkxaxckd”"2*m”
5*xxxx"m*x” (2%n) *e™m + 13*B¥xb*xc”3*m”4*xn*x*x"m*x” (2*n)*e"m + 39*kBxaxc”2xd*m~4
*kxkx Tmkx” (2%n) *e"m + 39xAxbxcT2*xdkmT4¥nkxkx Tm*x” (2%n) *e"m + 39k AxakxckxdT2*
m~4*nxx*x " mkx” (2*%n) *e"m + 59%Bixb*xc”3*m”3*n"2kx*xx " mkx” (2%n) *e"m + 177*Bkxaxc”
2%d*m”3*n " 2kxkxTmkx” (2*n) *e"m + 177*A¥b*c”2xdkm”3*n"2xx*x"m*x” (2*%n)*e"m + 1
TTxAxaxckxd™2xm~3*n"2*x*x"m*x~ (2*n) *e™m + 107*Bxb*xc~3*m~2+n"3*x*x " m*x~ (2*n) *
e"m + 321*Bxa*xc”2xd*m”2*n"3*xkx"m*x” (2*n) *e"m + 321*AxbkxcT2%d*m”2*n " 3*x*x"m
*x7(2%n) *e"m + 321xA*xaxcxd”"2*xm”2¥n" 3xx*x mkx” (2*n)*e"m + 60*Bxbxc”3*xm*n"4*x
*x"m*x” (2*n) *e"m + 180*Bxaxc”2*xd*m*n~4*x*x"mkx” (2*n)*e"m + 180%Axb*xc”2*xd*m*
n”"4xxkx"mAx” (2%n) e m + 180%Axaxcxd”2*mkn " 4*xkx"m*x” (2*%n)*e"m + Bkxaxc~3*m”b5
*XkXTmkx nke ™ m + Axb*cT3xmT5kx*x mkxTnke m + 3kAkxakxcT2xd*m”5xx*x Tmkx " nxe m
+ 14*%Bxa*c™3*m™4xn*x*x " m*x n¥xe m + 14*xA*xbxc”3xm”4*knxx*x " m*xx nkxe " m + 42xAkxax
cT2*xd*m”T4*knxx*x m*xx " nke m + 71xBkxakxcT3*m”3*xn"2*xx*x " m*xx " nkxe m + 71xAxbxc”3%*m
T3knT2xx*xx T m*xx n¥*e m + 213kAxaxcT2xd*m”3*n"2*x*x " m*xx nxe"m + 154*Bkxaxc”3*m”
2xn"3%x*x"mkx " nke m + 154xAxb*xc”3*m”2*n" 3kx*xx " m*xx " n¥e"m + 462*%A*xaxc”2xdxm”2
*n"3*xkx " mkx n¥e"m + 120%BkxaxcT3*kmkn"4kx*x m*xx " nke m + 120%Axb*xc”3km*kn"4xx*
X" m¥x " nxe"m + 360*xAxakxcT2*xd*rm*n"4xx*x " mkx nkxe m + AxaxcT3*m”~5*x*x"m¥e"m + 1
BxAxaxc”3xm”4*knxx*x " mxe " m + 85kxA*axcT3km”3*n"2%x*xXx m¥e"m + 225k%A*xaxc”3*xm” 2%
n~-3*x*x " m¥e"m + 274xA*xaxc”3*kmxn"4kx*xx mkxe m + 120*%Axa*xc”3*n"5*xx*x"m¥xe”m + 5
*Bxb*d " 3*m”4*xxkx"m*x” (5*n)*e”m + 40*B*b*d”3*m”3*kn*x*xx"m*x~ (5%n)*e”m + 105*B
*b*d " 3*m”2*n " 2xx*x"m*x” (5*n) *e”m + 100*Bxb*xd”3*m*n”"3*x*x"m*x” (5%n)*e"m + 24
*Bxb*d " 3*n"4*xxkx"m*x” (5*n)*e”m + 15%Bxb*ckd”2km " 4d*kx*kx"m*x” (4*n)*e"m + 5%B*a
*d73xm " 4*kxxx"m*x” (4%n) *e"m + S5xAxb*d”3xm”4kx*xx"m*x” (4*n)*e"m + 132%Bxbxcxd”
2*m” 3xn*xkx"m*x” (4xn) xe"m + 44*Bxaxd”3xm”3*knkx*x"m*x” (4*n)*e"m + 44*xAxbxd”3

35*%Bx*
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*m”3kn*xkx"m*x” (4*n)*e"m + 369*Bxbkckd”2+¢m”2*n 2k x*xx " m*x” (4%n) *e"m + 123%B*
axd " 3*m”2*n " 2*%xkx m*x” (4*n) ke"m + 123*%A*b*xd"3*m”2*n"2%x*x "m*x” (4*n)*e"m + 3
66*B*b*c*xd”2*xmkn " 3xx*x"m*x” (4*n) *e"m + 122*Bxaxd”3*xm*n”3*x*x"m*x” (4*n) *e " m
+ 122*%A*xb*d”3*m*n"3*x*x"m*x” (4*n) *e"m + 90*Bxbxcxd~2*n"4*x*x"m*x” (4*n)*e"m
+ 30*B*xa*xd~3*n"4*x*x"m*x” (4*n) *e"m + 30*A*xb*xd~3*n"4*x*x"m*x” (4*n)*e"m + 15%
Bxb*c™2xd*m~4*xx*x " m*x” (3*n) *e"m + 15%Bkaxckxd”2*m~4*x*x"m*x” (3*n)*e"m + 15%A
*bxckd " 2*¢m T 4xx*x"mxx” (3*%n) ¥e"m + SkAxaxd " 3kmT4*xkx"m*x” (3*n)*e"m + 144*Bxb*
cT2*xdxm "3 nkx*xx "mkx” (3*n) *e"m + 144%Bxaxc*xd”2xm 3 nkx*x mxx” (3*n)*e"m + 144
*Axb*ckd™2km” 3knkx*kx"m*x” (3*%n) *e"m + 48*kA*xaxd”3*m”3knkx*x"m*x” (3*n)*e"m + 4
41*Bxbxc~2xd*m~24n " 2*x*x " mkx” (3*n) *e"m + 441%Brakxc*d”2*m”2*n"2*xx*xx"m*x” (3*n
Y¥e"m + 441xAxb*ckdT2¥m”2*n 2k x*xx "m*x” (3%n) *e"m + 147xA*axd”3*m”2*n"2*x*x"m
*x7 (3%n) *e"m + 468*Bxbxc”2*d*m*n"3*kxkx " m*x” (3%n) *e"m + 468*Brxaxckxd”2*xmxn"3*
x*x"mkx” (3%n) *e"m + 468*Axbkxckd”2xm*n " 3kx*xx mkx” (3*n)*e"m + 156*Axaxd”3*xm*n
“3*x*x"m*kx” (3*n) *e"m + 120%Bxb*xcT2*d*n"4*xkx"mkx” (3*n)*e"m + 120%Bkxaxc*xd”2x*
n"4dxx*xx"m*x” (3*n) *e"m + 120*%Axbkckd"2*xn"4xx*x"m*x” (3*n) *e"m + 40*xAxaxd~3*n”
dxxxx"m*x” (3%n)*e"m + 5*Bxbkxc”3km"4*x*x"m*x” (2*n)*e"m + 15*Bkxakxc”2xd*xm”4xx*
x"m*x” (2*n) *e"m + 15%Axb*c”2xd*m”4dxx*x"mxx” (2*n)*e"m + 15*%Axaxc*xd”2xm”4*x*x
“mxx” (2%n) *e"m + 52%Bxb*xc”3*m”3kn*xkx"m*x” (2*n) *e"m + 156*Bkxaxc”2*d*xm”3*n*x
*x"m*x” (2*n) *e"m + 156%Axbxc”2*xd*m”3kn*x*x mkx” (2*n) *e"m + 156%A*xaxcxd”2*m”
SknkxkxTmkx” (2*n) *e”m + 177*Bxbkxc”3*km”2*n"2xx*x"m*x” (2%n) *e"m + 531*Bxaxc”2
*d*m” 240" 2kxkx Tmkx T (2%n) *e”m + 531*Axbkxc”2xdkm”2*n"2xx*x " m*x” (2*n) *e"m + 53
1xA*xaxckxd™2*m™2%n " 2xx*x " mkx” (2*n) *e™m + 214*Bxb*c”3*xm*n~3*x*x " m*x” (2%n) *e"m
+ 642%Bkxa*xc”2xd*m*n”3*x*x " mxx” (2*%n) *e"m + 642xAxbkxc”2*xd*m*n”3kxxkx m*xx” (2*%n
Y¥eTm + 642%xAxaxckxd”2+¥mkn”3%xkx"m*x” (2*%n) *e"m + 60*Bxb¥xc”3*xn"4kxxx mkx” (2%n
Yxe”m + 180*Bka*xc”2*xd*n"4*xx*x"m*x”(2*n)*e”m + 180*Axbkxc”2*xd*n"4dxx*xx"m*x" (2%
n)*xe™m + 180*Axaxc*xd™2*n"4*xxxx m*x” (2*n)*e"m + 5xBkxaxc”3*m 4*xx*x mkxx n*e m
+ 5xAxb*xc”3*mT4xx*kx " m¥x nkxe"m + 15kxAkaxcT2xdxm”4kx*x m*xx " n*xe m + 56*%Bxa*xc”3
*m”3*nkx*xxTmAx nke m + 56%AxbkcT3%m”3kn*kxkx" mkx n¥e"m + 168xAkxaxcT2*xd*m”3*n
*XkXx"mkx nke m + 213*%BkakxcT3kmT2*xn"2%x*xTmkx nke m + 213xAxb*xcT3*m”2*n " 2%x*
X "m*¥x " nkxe"m + 639kAxakcT2*xd*m”2*n"2%x*x " m*x nxe"m + 308*Bkxaxc”3*m*n”3*x*kx"m
*x " n*e"m + 308%A*xbxc”3km*n”3kx*x " mkx " nke m + 924*xAxakxc”2xd* min” 3kxkxTmkx Nk
e™m + 120*%Bxa*xc”3*n"4xx*x " m*xx " nxe"m + 120*%Axb*c”3*n"4xx*x"m*xx " nkxe m + 360*A
*axcT2xd*xn " 4xx*x m*xx " nke m + SxAkaxcT3*kmT4*kx*kx m*e m + 60*xAxakxcT3xm”3kn*x*kx
“mxe"m + 255xAxaxc”3*m”2*n"2*xx*x " m*xe"m + 450*%A*xakxc”3xm*n”"3*x*x " m*e"m + 274x%
Axaxc”3xn"4*xxkx " m*e"m + 10*Bxb*d”"3*m”3*kx*x " mkx” (5%n)*e"m + 60*Bxbxd~3*m”2*n
*xxx"m*x” (5*xn) *e"m + 105%Bxb*d~3*m*n”2*x*kx"m*x” (5*n)*e”m + 50*Bxb*d”3*n"3*x
*x"mxx” (5*%n)*e"m + 30*Bxbxc*d”2*xm”3*kx*x"m*x” (4*n)*e"m + 10*Bkxaxd”3*m”3kx*x”
m*x” (4*n)*e”m + 10*A*xb*d~3*m~3*kx*x " m*x” (4*n)*e"m + 198*B¥b*xcxd™2*xm™2¥n*xx*x”
m*x” (4*n)*e"m + 66*Bxa*xd”3xm”2*n*x*x"mxx” (4*n)*e"m + 66*%Axbxd”3*m”2*n*xx*x"m
*x7 (4*n) *e™m + 369*Bxbxcxd”2xm*n " 2*x*x m*x” (4*n) *e"m + 123*Bxaxd”3*m*n”2*x*
x"mxx” (4*n)*e”m + 123*%A*xb*d"3*kmkn”2xx*x"m*x” (4*n)*e"m + 183*Bxb*xckxd"2*n"3*x
*x"m*x” (4*n) *e"m + 61*Bxaxd~3*n"3*x*x"m*x” (4*n)*e"m + 61kAxbxd"3*n"3*kx*kx "m*
x~(4*n)*e"m + 30%Bxbxc”2*d*m~3*x*x"m*x” (3*n)*e"m + 30*Bxaxckxd”2+m”3kx*x"m*x
“(3*n)*e"m + 30*%Axbxc*xd”2*m”3kx*kx m*xx” (3*n)*e"m + 10*A*xaxd”3xm”3kxkx"mxx” (3
*n)*e”m + 216*Bxbkxc”2xd*m”2*xn*x*x"m*x” (3*n) *e"m + 216*Bxakxcxd”2*xm”2*n*x*x"m
*x7(3*n) *e"m + 216%Axbxcxd~2+¥m”2*¢n*x*x mkx” (3*n)*e"m + 72xA*xa*xd”3*m”2*kn*kx*x
“m*x” (3*n) *e"m + 441*BxbxcT2xd*m*n"2*x*x " mkx” (3*n)*e"m + 441xBxaxc*xd”2*m*n”
2*%xxx " m*x” (3%n) *e™m + 441xAxbxckxd 2 min"2*xkx " m*x” (3%n) *e"m + 147xA*xaxd”3*m
*n 7 2xx*x mkx” (3*n) *e"m + 234*Bxbxc”2*xd*n"3*kx*x " mkx” (3%n) *e"m + 234*Bxaxcxd”
240" 3*xkx mkx” (3*n) *e"m + 234*A*xb*xcxd”2*n " 3*kxkx"mkx” (3*n)*e"m + 78*kAxaxd 3
n”3*x*xx"m*x” (3*%n)*e"m + 10*Bxbkxc”3*m”3*x*kx"m*x” (2*n)*e”m + 30*Bxaxc 2xd*m”3
*xkx"m*x” (2*n) *e"m + 30%AxbxcT2%d*m”3*kx*kx"mkx” (2*%n) *e"m + 30*xAxaxckd”2*m” 3
x*x"mkx” (2%n) *e"m + 78%Bxb*xc”3*m”2*n*xkx"m*x” (2*n) *e"m + 234*Bkxaxc”2xd*m” 2%
nxx*x"mxx” (2*n) *e"m + 234*Axb¥xc”2xd*m”2*n*x*x"mkx” (2*n)*e"m + 234*xAxaxc*d”2
*m”2*n¥30kxTmAx " (2%n) *e"m + 177*Bxbkxc”3xm¥n” 2xx*x mkx” (2*n)*e"m + 531*Bxaxc”
2%d*m*n” 2xxkx"mkx” (2%n) *e”m + 531xAxbkc”2xdkmkn”2xx*x"m*xx” (2%n) *e"m + 531*A
*akckd T 2kmin " 2xxkxTmkx " (2*n) *e”m + 107*Bxbkxc”3*n"3kx*kx"mkx” (2%n)*e"m + 321
Bxa*xc ™ 2xd*n"3*x*x mxx” (2*n) *e"m + 321*%Axbxc”2*xd*n"3*kx*x"m*x” (2%n)*e"m + 321
*Axaxckd"2xn " 3*xkx"m*x” (2*n) *e"m + 10*B¥xaxc”3xm”3*kx*x"mkx " n¥e"m + 10*%Axbxc”
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3*m”3*x*x " m*kx n¥e"m + 30*%AkaxcT2xd*m”3*xx*x " m*xx nke m + 84xBkxakxcT3*m”2¥n*x*x
“mxx"nke m + 84xAxbxcT3*mT2*nkx*XxTmkx nke m + 252%A*xaxc”2xdxm”2*n*x*x " m*x " n
*e"m + 213%Bxaxc”3*m*n”2*x*kx m*xx nxe m + 213*%A*xb*xc”3kmin”2*xx*x " m*x n*e"m +

639k Axa*c”2xd* m*n”2*x*kx m*x n*ke m + 154%Bkxaxc”3*n"3*kx*x " m*x n* e m + 154%A*xb
*CT3*n"3xx*kx T m*kx ke m + 462k%xAxakcT2*xd*n”" 3% x*x " mkx n¥e"m + 10*Axaxc”3xm”3*x
*x"m¥e"m + 90*Axaxc”3xm”2*kn*xx*x " m¥e"m + 255xAkxaxcT3kminT2*x*x mke m + 225%A
*axcT3*n " 3kx*x mke ™ m + 10*Bxbxd"3*m”2*x*x mkx” (5*%n)*e”"m + 40*Bxb*xd”3kmkn¥x*
x"m*x” (5*%n) *e"m + 35*Bxb*xd”"3*n"2kx*x " mxx” (5%n)*e"m + 30%Bxbkxcxd”2*xm”2*x*x"m
*x7 (4*n) *e™m + 10*Bxaxd~3*xm~2*x*x"m*x” (4*n) *e"m + 10*xAxb*xd~3+m~2*x*x"m*x" (4
*n)*e"m + 132*Bxb*xckxd”2xmin*x*x " m*x” (4*n)*e"m + 44*Braxd”3kmrn*x*x"m*x” (4*n
Y¥em + 44xAxb*xd”3xmin*xkx"m*x” (4%n)*e"m + 123%Bxbkcxd"2*n"2*xkx"m*x” (4*n) *
e"m + 41*Bxa*xd”3*n"2*x*x"m*x” (4*n)*e"m + 41xA¥xb*xd”3*n"2*x*x mkx” (4*n)*e"m +
30*B*b*xc”2xd*m”~2*xx*x"m*x” (3*n) *e"m + 30*Bkaxcxd”2xm”2*x*x"m*x” (3*n) *e"m +

30*xAxbxckxd™2xm~2*xx*x " m*x” (3*n) *e"m + 10*A*a*xd”3*m~2*xx*x"m*x” (3*n)*e"m + 144
*Bxb*c” 2k dkminkx*x"m*x” (3*n) *e"m + 144*Bkaxckd”2xmin*x*x"m*x” (3*n)*e"m + 14
4xAxbkcxd " 2*xm¥n*x*x m*x” (3*n) *e"m + 48*xAxaxd " 3*kmin*x*x"mkx” (3*n)*e"m + 147%
Bxb*c™2xd*n " 2*x*x " m*x” (3*n) *e"m + 147*Bxaxc*xd”~2*n"2*x*x " m*x” (3%n)*e"m + 147
*Axb*xckd™ 240" 2xxkx"m*x " (3%n) *e"m + 49*%A*a*d”3*kn"2xx*x"m*x” (3*n)*e”m + 10*Bx*
b*c™3*m~2*xx*x " m*x” (2%n) *e"m + 30*BkaxcT2xd*m”2*xx*x"m*x” (2*n) *e"m + 30*Axb*c
T24dAmT2%x0kx TmAx T (2*%n) *e"m + 30%Akxaxckd”T2*km”2kxkx"mkx” (2*n) *e”m + 52%Bxb*c”
Skmknkxkx"mkx” (2*n)*e"m + 156*Bkaxc”2xd minkx*kx"m*xx” (2*n) *e"m + 156*%Axbxc”2
*dkman*xkx"m¥x” (2*n) *e"m + 156%Axakckd 2 min*x*x"mxx” (2*n)*e"m + 59*Bxbxc”3
*n 7 2xx*xTmkx " (2*%n) *e"m + 177*Bxaxc”2xd*n”2xx*xx mkx” (2%n) *e"m + 177xAxbxcT2%
dxn”2%x0kx"m*x " (2%n) *e"m + 177xAxaxckxd”2*n”2xx*x"mxx” (2*%n)*e"m + 10*Bkxaxc 3%
m-2*%x*xx " mkx n¥e"m + 10*%Axb*c”3kxm”2*x*x m*xx " nkxe m + 30kAkxakxcT2¥xdkm”2*xkXTm*x
“nxe"m + 56xBkaxcT3kmin*kx*x mkx n¥e m + 56*%Axbkxc”3kmIknkx*x m*x " nke m + 168%*
Axaxc™2xd*mén*xx*x " m*x nkxe"m + 71xBkaxcT3*n"2*x*x " m*x n¥e"m + 71kxAxbxc”3*n”"2
*X*xXTmkX nke m + 213k%AxaxcT2xd*n"2*xx*x " m*xx " nke m + 10xAkxaxcT3*m”2*x*x m*e " m
+ 60*xAxaxc”3*m*n*x*x"mke m + 85kAxaxcT3*xn"2*x*x " m*e"m + 5*xBxbxd”3*m*x*x m*
x7(5*n)*e"m + 10*B*b*d"3*n*xx*x"m*x” (5*%n)*e”m + 15%B¥b*c*d” 2 mkx*x"m*x” (4*n)
*e"m + B*Bkaxd 3kmix*kx"m*x” (4*n)*e”m + 5xAxbxd"3kmrx*kx"m*x” (4*n)*e”m + 33*B
*bkcxd " 2knxx*x mkx” (4*n) *e"m + 11%Bkaxd 3*nxx*x"mxx” (4*n)*e”m + 11xAxbxd~3*
nxx*x"mxx” (4*n)*e"m + 15%Bxbxc”2xd*m¥x*x"m*x” (3*n)*e"m + 15*Bkaxckd”2¥mix*x
“m*x” (3*n)*e"m + 15xAxbkxckxd”2*m¥x*x"m*x” (3*n) ke m + SxAxaxd”3xm¥x*x"m*x” (3*
n)*e"m + 36*Bxbxc”2xd*n*xkx"m¥x” (3*%n)*e"m + 36xBxakxckxd 2 nxxxx " mxx” (3*n)*xe”
m + 36%A*¥b*cxd™2*nkxkx mkx” (3*%n)*e"m + 12¥A*xa*xd 3 nkxkx"mkx” (3*n)*e"m + 5%B
*b*c T 3kmAkxokx Tmkx” (2*%n) *e"m + 15%Bkaxc”2xdkmixkx mkx” (2*n)*e"m + 15%AxbxcT2x
dkm*x*x"m*x” (2*n)*e"m + 15kAxaxc*d”2xm¥xkx"m*x” (2*n)*e"m + 13*Bxb¥xc”3kn¥x*x
“mxx” (2%n) *e"m + 39%BraxcT2*xdknkx*x"mxx” (2*n)*e"m + 39*kAxbxcT2xd*n¥xkx " m¥xx”
(2*%n)*e"m + 39*Akxaxckxd”2xnxx*x m*x” (2*n)*e"m + 5¥Braxc Ikmix*kx mkx " n¥xe m +

B5xAxbxc”3km*xx*x " m*x nke"m + 15xAkaxcT2xdkm¥x*x " mkx n¥e m + 14*Bkxaxc”3kn*x*x
“mxx"nke ™ m + 14xAxbxcT3*knkx*x mkx nke m + 42xAkxakcT2*xd*kn*x*kx"m*x nkxe"m + 5%
Axa*xc”3xm¥xx*x"m*xe"m + 15%Axaxc”3knkx*x"mke"m + Bxb*d 3*x*x"mxx” (5*n)*e”m +

3*Bxb*xckd " 2¥x*x"m*x” (4*n)*e"m + Bkaxd 3 xkx"m¥x” (4*n)*e"m + Axbxd " 3*kx*kxm*x
“(4*n)*e"m + 3*Bxbxc T 2xd*x*x"m*x” (3*n)*e"m + 3*Bkxaxckxd”2xx*x mxx” (3*n)*e"m

+ BkAxbkckd"2xx*x"m*xx” (3*n) *e"m + Axaxd 3*kx*x"m*x”(3*n)*e”m + B¥bkcT3*x*x"m
*x7 (2%n) *e"m + 3*kBkakc 2xdxx*x"m*x” (2*n) ke"m + 3kAxbkcT2xd*x*x"m¥x” (2*n) *e”
m + 3kAxa*xckxd 2*xkx"m*x” (2*%n)*e"m + BraxcT3kx*x"m*x"n¥*e"m + A¥xbkxcT3¥xkxTm*x
“nxe"m + 3kAxaxcT2xd*xkx"m¥x"n*e"m + Axaxc”3xx*x"m*e"m)/(m"6 + 15%m~5*%n + 8
5xm~4*n"2 + 225xm~3*n"3 + 274*m"2*n"4 + 120*m*n~5 + 6*m”5 + 75*m”4*n + 340x%
m~3*%n"2 + 675*%m~2*n"3 + 548*m*n~4 + 120*%n"5 + 15*%m~4 + 150*m~3*n + 510*m”2x%
n~2 + 675*%m*n~3 + 274*n"4 + 20*m~3 + 150*m~2%n + 340*m*n~2 + 225%n"3 + 15%*m
"2 + 75%m*n + 85*n"2 + 6xm + 15%n + 1)
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3.18 f (ex)™ (A + Bx™) (c + dx")’ dx
Optimal. Leaf size=137

c?x"*1(ex)™(3Ad + Bc) . d?x3*1(ex)"(Ad + 3Bc) . 3cdx®*1(ex)™(Ad + Bc)  Ac3(ex)™  Bd3x*"1(ex)™
m+n+1 m+3n+1 m+2n+1 e(m+1) m+4n+1

[Out] (c™2%(Bxc + 3*A*d)*x" (1 + n)*(e*xx)™m)/(1 + m + n) + (3xckxd*x(Bxc + Axd)*x"(1
+ 2xn)*(e*xx)"m)/(1 + m + 2%n) + (d72*%(3*Bxc + Axd)*x~ (1 + 3*n)*(e*xx) " m)/(1
+ m + 3*%n) + (Bxd"3*x" (1 + 4*n)*(e*xx)"m)/(1 + m + 4*n) + (Axc™3*(exx)"(1 +

m))/(ex(1 + m))

Rubi [A] time = 0.110753, antiderivative size = 137, normalized size of antiderivative =

1., number of steps used = 10, number of rules used = 3, integrand size = 22, number of rules

= 0.136, Rules used = {448, 20, 30}

integrand size

c2x™*1(ex)™(3Ad + Bc) N d?x3*1(ex)™(Ad + 3Bc) . 3cdx®+1(ex)™(Ad + Bc) N Ac3(ex)m+1 N Bd3 x4 (ex)™
m+n+1 m+3n+1 m+2n+1 e(m+1) m+4n+1

Antiderivative was successfully verified.

[In] Int[(e*x) m*x(A + Bxx"n)*(c + d*x"n)"3,x]

[Out] (c™2*%(Bxc + 3*A*d)*x" (1 + n)*x(exx)™m)/(1 + m + n) + (3xckxd*x(Bxc + Axd)*x"(1
+ 2xn)*(e*xx)"m)/(1 + m + 2*xn) + (d72*%x(3*Bxc + Axd)*x~ (1 + 3*n)*(e*xx) " m)/(1
+ m + 3%n) + (Bxd"3*x"(1 + 4*xn)*(exx)"m)/(1 + m + 4xn) + (Axc™3x(exx)~ (1 +

m))/(ex(1 + m))

Rule 448

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

Rule 20

Int[(u_)*x((a_)*x(w_ ) (@ )*((b_.)*(v_))"(n_), x_Symbol] :> Dist[(b~IntPart
[n]*(b*v) “FracPart[n])/(a"IntPart [n]*(a*v) “FracPart[n]), Int[ux(a*v) (m + n
), x], x] /; FreeQ[{a, b, m, n}, x] && !IntegerQ[m] && !'IntegerQ[n] && !
IntegerQ[m + n]

Rule 30

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

Rubi steps
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f (ex)™ (A + Bx") (c + dx™)® dx = f (Ac3(ex)m + c2(Bc + 3Ad)x™(ex)" + 3cd(Bc + Ad)x*"(ex)™ + d*(3Bc + Ad)x>"(ex)
_ AC3(€x)1+m
el +m)
_ Ac3(ex)1+m
el +m)
_ c?(Bc + 3Ad)x! " (ex)™ . 3cd(Bc + Ad)x'*2"(ex)™ N d?(3Bc + Ad)x1*3" (ex)™ . %

l+m+n 1+m+2n 1+m+3n 1

+ (Bd?) f ¥ (ex)™ dx + (3cd(Be + Ad)) f x2(ex)" dx + (d2(3Bc + Ad)

+ (Bd3x‘m(ex)’”) f x4 gy + (3cd(Be + Ad)x ™™ (ex)™) f XM g 4 (t

Mathematica [A] time = 0.14954, size = 106, normalized size = 0.77

c>x"(3Ad + Bc) d?>x®(Ad +3Bc) 3cdx*(Ad +Bc)  Ac® Bd3x*"
x(ex)™ + + +

+
m+n+1 m+3n+1 m+2n+1 m+1 m+4n+1

Antiderivative was successfully verified.

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

[Out] x*(e*xx) " m*x((A*xc™3)/(1 + m) + (c™2*%(Bxc + 3*xA*d)*x"n)/(1 + m + n) + (3*cxd*(
Bxc + Axd)*x~(2*n))/(1 + m + 2*n) + (d"2*(3*Bxc + Axd)*x~(3*n))/(1 + m + 3%
n) + (B¥d"3xx~(4*n))/(1 + m + 4%n))

Maple [C] time = 0.067, size = 1609, normalized size = 11.7

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] x*(42*Bxcxd~2*n" 2% (x"n) ~3+12*%A*c™2xd*m™3*x " n+72*xA*xc™2%d*n"3*x " n+18*A*xcxd ™ 2%
m~ 2% (x7n) "2+7*A*d"3*m” 3*n*k (x"n) "3+14*%A*d"3*m”2*n " 2* (x"n) ~3+22*B*xd "~ 3*m*n "2 (
X"n) "4+21%B*xcxd”2+%m” 3*n* (x"n) “3+42*B*xckd"2*xm”2*n" 2% (x"n) ~3+24*B*c*kd”2*¥m*n "3
*(x7n) "3+24xA*xckd"2*%m” 3*kn* (x"n) T2+57*AxcxdT2xm”2*n " 2% (x"n) T2+A*cT3+12%Axc*d
2% (xX7n) T2km+24 %Ak cxd 2% (x7n) T24n+27*B*xc”3kmknkx " n+12*Bxc T 2xd* (x"n) T2+m+10%*
Axc™3*m”~3%n+35%Axc”3xm”2*n"2+50%Axc”3*km*n " 3+30%Axc”3xm”2*n+70*A*c” 3*m*n"2+3
O*A*xc™ 3*m*n+8*xAxd~3*xm*n~3* (x"n) "3+3*Bxckxd"2*xm~4* (x"n) “3+18*B*d"3*m”2*n* (x"n
) T4+6xBxd"3*m”3*n* (x"n) "4+11%B*d"3%m”2*n" 2% (x"n) "4+6*B*d " 3*m*n"3* (x"n) "4+18
*Bxd " 3*m*n* (x"n) “4+57*Axcxd"2*n" 2% (x"n) T2+12*B*xckxd"2+¥m” 3% (x"n) ~3+24*Bxc*xd "2
*n73% (x7n) "3+3kAxckd"2xm " 4* (x"n) T2+21kAxd 7 3*km” 2xn* (x7n) T3+28%A*d " 3*m*kn " 2* (x
“n) "3+3*Bxc”2xd*m ™ 4* (x"n) T2+4*A*xcT3km+10*%AxcT3kn+3kAxcT2xd*xm " 4*x "n+12%A*xc*xd
~2+m” 3% (x7n) T2+36*%Axckd"2*xn" 3% (x"n) T2+21%A*d" 3*kmkn* (x"n) “3+(x"n) “4*B*d"3+x”
n*Bxc”3+(x7n) "3*%A*d"3+A*c”3*km " 4+24 %Ak c " 3*kn"4+4*A*xc”3¥m”3+50*%A*c”3*n"3+6*AxC
“3*mT2+35%A*xcT3*n"2+24*Bxc " 3kmkn " 3*x " n+12*%Bxcxd”"2* (x"n) " 3*m+21*Bxc*xd"2*% (x"n
) T3*n+18%A*xcT2¢d*m” 2xX T n+78*AxCcT2xd*n " 2%x Tn+12*B*xc”2*xd*m” 3% (x"n) T2+27*B*c”3
*M 7 24n*X "n+52*%Bkc”3*km*n " 2xx "n+18*B*xc”2*xd*m” 2% (x"n) T2+57*Bxc”2*%d*n" 2% (x"n) "2
+4xA*d" 3% (x"n) "3*xm+7*A*d"3* (x"n) "3*n+4*Bxc”3*m " 3*x " n+24*B*xc”3*n"3*x " n+6*B*xc
“3*xm”2*x " n+9*B*xc”3*m”3kn*x " n+26*Bxc”3*m”2*n " 2*%x "n+4*B*xd " 3*m”~3* (x"n) ~4+6*B*xd
~3*n" 3% (x"n) “4+4*xAxd"3*m " 3% (x"n) “3+8*A*d"3*n"3* (x"n) "3+6*B*d"3*m~2* (x"n) ~4+
Bxc~3*m~4*x " n+4*m*B*d"3* (x"n) "4+6*B*xd"3* (x"n) “4*n+B*d"3*m”4* (x"n) “4+A*xd"3*m
4% (x7n) T3+24*%Bkc”2xd* (Xx7n) T24n+12%AxcT 2k Ak X TnkmM+27 ¥ A* T 2xd*xx TN+ 7 2% A*c T 2%
d*m*n”3*x"n+72xAxcxd " 2+¥m”24n* (x"n) T2+114*Axcxd " 2xm*xn " 2% (x"n) T2+72*B*xc”2*xd*m
~2%n* (x7n) "2+114*Bxc”2xd*m*n" 2% (x"n) "2+81kxAxc” 2xd*m*n*x " n+63*%B*xcxd” 2kmkn* (x
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“n) "3+81kAxcT2*d*km " 2*n*x n+26*B*xc”3*n"2%x " n+3*%B*cxd 2% (x"n) "3+3*Axcxd" 2% (x”
n) "2+4*Bxc”3*x n¥m+9*Bxc " 3*x n*n+3*B*xc”2xd* (x"n) "2+3*Axc”2*xd*x " n+11*B*d " 3*n
2% (x7n) T4+6xAxd"3*xm 2% (x"n) “3+14*%A*d"3*n" 2% (x"n) "3+36*B*xc”2*%d*n"3* (x"n) "2+
18*Bxcxd~2*xm~ 2% (x"n) "3+72*B*xc” 2*xd*m*n* (x"n) "2+36%A*c*d"2*+m*n " 3* (x"n) ~2+24*B
*CcT2%d*m”3*kn*k (x7n) T2+57*BxcT2%d*m”2*n " 2% (x"n) "2+36*Bxc”2xd*m*n"3* (x"n) "2+63
*Bxcxd~2*m”2%n* (x"n) "3+84*B*xckd " 2¥mkn 2% (x7n) "3+27*A*xc”2xd*m”3*n*x "n+78*A*c
T2xd*m”2*n " 2%x Tn+156*%Axc T 2xdkm*n T 2xx T n+72xAxcxd " 2xm¥n* (x"n) ~2) / (1+m) / (m+n+1
)/ (1+m+2+*n) / (1+m+3#*n) / (1+m+4+*n) *exp (1/2*m* (-I*xPi*csgn (I*e*x) "3+I*Pi*csgn (I*
exx) "2xcsgn(Ixe) +I*Pikcsgn (I*xexx) “2*csgn(I*x)-I*Pixcsgn(I*xex*x)*csgn(Ix*e)*cs
gn(I*x)+2*x1n(e)+2+1n(x)))

Maxima [F(-2)] time = 0., size = 0, normalized size = 0.

Exception raised: ValueError

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Exception raised: ValueError

Fricas [B] time = 1.16382, size = 2437, normalized size = 17.79

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] ((B*d~"3*m~4 + 4*Bxd~3*m~3 + 6*%B*d"3*m~2 + 4*B*xd~3*m + B*d~3 + 6*(B*d"3*m +
B*¥d~3)*n"3 + 11%(B*d"3*m~2 + 2*B*d"3*m + B*d~3)*n"2 + 6% (B*d"3*m~3 + 3*Bxd~
3*m~2 + 3*%B*d"3xm + B*d~3)*n)*x*x” (4*n)*e” (m*xlog(e) + mxlog(x)) + ((3*Bxcx*d
"2 + A*d"3)*m~4 + 3%Bkxcxd"2 + A*d"3 + 4% (3*Bxc*d”2 + A*d”3)*m”3 + 8% (3*Bxc*
d”"2 + A*d”3 + (3*Bxcxd”2 + A*d"3)*m)*n"3 + 6% (3*xBxcxd"2 + A*d"3)*m”2 + 14x%(
3*Bkckd"2 + A*d"3 + (3*%B*c*d”2 + A*d"3)*m”2 + 2% (3*Bxc*d”2 + A*d”3)*m)*n"2
+ 4% (3*Bxcxd"2 + A*d"3)*m + 7*(3*Bkckd"2 + A*d"3 + (3*%B*c*d"2 + A*d"3)*m”3
+ 3% (3*Bkc*xd"2 + A*d"3)*m”2 + 3*%(3*Bxckd"2 + A*d~3)*m)*n)*x*x” (3*n)*e” (m*1lo
g(e) + mxlog(x)) + 3*%((Bkc™2xd + A*xckxd™2)*m™4 + Bkc™2xd + A*xc*xd™2 + 4% (Bxc”
2%d + A*cxd"2)*m”3 + 12%x(B*c”2xd + Axcxd"2 + (B*c™2xd + Axc*d”2)*m)*n”3 + 6
*(Bxc™2*d + A*xcxd"2)*m”~2 + 19%(B*c72+d + A*c*d”2 + (BxcT2xd + Axc*xd"2)*m”2
+ 2% (Bxc™2*xd + Axcxd"2)*m)*n"2 + 4x(Bkc"2xd + Axcxd"2)*m + 8*%(BkxcT2*xd + Axc
*d72 + (Bkc™2*xd + Axcxd"2)*m~3 + 3*%(Bkc"2*xd + A*cxd"2)*m~2 + 3% (Bxc”2*xd + A
*xc*xd”2)*m) *n) *x*x”~ (2*n) *e” (m*log(e) + mxlog(x)) + ((B*c™3 + 3*A*c™2%d)*m”4
+ B*c”3 + 3xAxcT2xd + 4% (B*c”3 + 3*kAxcT2*xd)*m”~3 + 24x(B*c”3 + 3*xA*xc”2xd + (
B*c™3 + 3%xAxc72%d)*m)*n~3 + 6% (B*c”3 + 3xAxcT2xd)*m”2 + 26*(B*c”3 + 3xA*xc”2
*d + (B*c™3 + 3kA*c™2xd)*m”~2 + 2% (B*c”3 + 3*kAxcT2*xd)*m)*n"2 + 4% (B*xc”3 + 3%
Axc”2xd)*m + 9% (B*xc™3 + 3*kAxc™2*%d + (B*xc~3 + 3*%A*c”2+d)*m”3 + 3*x(Bxc~3 + 3%
Axc™2xd)*m~2 + 3% (B*c”3 + 3*A*c”2xd)*m)*n)*x*x " nxe” (mxlog(e) + mxlog(x)) +
(A*c™3*m™4 + 24%A*c”™3*n"4 + 4*A*c™3*m™3 + 6kA*xc”3*m™2 + 4xAxc”3*m + A*c”3 +
50*% (A*c™3*m + A*c™3)*n"3 + 35%(A*c™3*m™2 + 2%A*c”™3*xm + Axc”3)*n"2 + 10*(Ax*
c™3*m™3 + 3*%Axc”3*m"2 + 3xA*c”3*m + A*xc”3)*n)x*x*e” (mxlog(e) + m*log(x)))/(m
"5+ 24%(m + 1)*n"4 + 5*xm~4 + 50%(m”2 + 2*m + 1)*n"3 + 10*m~3 + 35%¥(m~3 + 3
*m~2 + 3*%m + 1)*n"2 + 10*xm~2 + 10*(m"4 + 4*m™3 + 6*m~2 + 4%m + 1)*n + 5*m +
1)
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Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**mx (A+B*x**n)* (c+d*x**n)**3,x)

[Out] Timed out

Giac [B] time = 1.15775, size = 3075, normalized size = 22.45

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] (B*d™3*m™4*xx*x m*x~ (4*n)*e”m + 6%B*xd~3*m~3*n*x*x m*x~ (4*n)*e”™m + 11*Bxd~3*m
240" 2%xkxTmkx” (4*n) *e"m + 6xBxd”3*m*n”3*xkx mkx” (4*n)*e"m + 3*%Bkxckd"2*m”4x*
xxx"m*x” (3*n) ke m + Axd"3*m”4*xkx"m*x” (3%n)*e"m + 21%Bxckxd”2xm”3knkxkx Tmkx”
(8*n)*e"m + 7xA*d~3*m~3*kn*x*x"mkx”~ (3*n)*e"m + 42*Bxcxd”2*m”2*n"2*xx*x m*x” (3
*n)*e”m + 14%A*d”3*m~2*n"2%xkx"m*x” (3*%n) *e"m + 24*Bkxc*xd”2*xm¥n”3kx*xx Tmkx " (3*
n)*xe m + 8*xAxd"3*min”3*x*x"m*x” (3*n)*e"m + 3*Bxc 2*d*m”4*xkx"m*x” (2*%n) *e”m
+ BkAkckdT2xmTAxx*xx"m*xx” (2%n) *e"m + 24*Bkxc”2xd*m”3knxx*x"m*x” (2*n) *e"m + 24
*Axckd T 2km” 3 knkxkxTmAX T (2%n) *e"m + 57*Bkc”2xdkm”2*n"2xx*x " m*x” (2%n) *e"m + 5
TxAxckd™2*m™2*xn " 2*xx*x " m*x” (2*n) *e"m + 36*Bkc”2xd*m*n"3*x*kx"m*x” (2*n) *e"m +
36xAxckd"2xm*n " 3xx*x"m*x” (2*n) *e"m + B*cT3xm 4*kx*xx"m*x " nxe"m + 3¥kAxcT2%d*m”
Axx*xx"m*xx"nke m + 9xBkxcT3%m”3knkxkx mkx n¥e"m + 27* AxcT2*xd*m”3*knkxx*kxTm*xx " nx
e’m + 26*xBxcT3xm”2*%n"2%x*x mkx nkxe m + 78kxAxcT2xdxm”2*n"2*x*x m*x nxe"m + 2
4xBxc”3xm*n” 3kxx*kx m¥xx nke m + 72xA*xc”T2*d*min”3*kxkx mkx nke m + AxcT3*xmT4kx*
x"m¥e"m + 10%A*xc”3*m”3*n*kx*xx"mkxe m + 35kxA*xc”3km”2*n"2*x*x " m*ke m + S50*%xAxc”3x*
m¥n~3*x*x"mke m + 24xAxc”3*xn"4kx*kx"mke"m + 4*Bxd”3*km”3*x*kx"m*x” (4*n)*e”m +
18*B*d~3*m~ 2*n*x*x m*x”~ (4*n)*e"m + 22*Bxd~3*mkn”2*xkx"m¥x” (4*n)*e"m + 6*Bxd
“3*n " 3kxkxTm¥x” (4*n)*e"m + 12*%BxckxdT2xm”3kxkx Tmkx” (3%n) *e"m + 4xA*xd”3*m”3*x
*x"m*x” (3*n) *e"m + 63*Bkckxd”2*m”2*n*x*x"m*kx” (3*n) *e"m + 21kAxd"3*m”2*n*x*kx”
m*x”~ (3*n)*e"m + 84*Bkxcxd"2xm*n"2xx*x"m*x” (3*n) *e"m + 28*A*xd”3km*n"2¥x*x m*x
“(3*n)*e”m + 24*Bxc*d”2*n"3*x*x " m*x” (3%n) *e"m + 8*xAxd"3*n " 3*xkx"m*x” (3*n) *e
“m o+ 12%BxcT2*dkm”3%xkxTm*x " (2*%n) *e"m + 12%Axc*xd”T2xm”3*kxkx"m*x” (2%n) *e"m +
T2xB¥xc™2xd*xm™ 2xnxx*x " mxx” (2*n) *e"m + T2*xAxcxd " 2xm”2¥nkxkx "mkx” (2%n) *e"m + 1
14*Bxc™2xd*m*n " 2*x*x " m*x” (2*n) *e™m + 114xAxc*d™2+«m*n~2*xkx"m*x~ (2*n)*e"m +
36*Bxc”2xd*n"3xx*x " m*x” (2*n) *e"m + 36*kAxckd"2xn"3*xx*x " m*x” (2*n) *e"m + 4*B*c
T3xmT3kx*kxTmAX Tnke m + 12%AxcT2xd*m”3kxx*kx Tm*kx nke ™ m + 27*Bkxc”3%m”2*n*x*kx m*
x"n¥e"m + 81kAxcT2kd*mT2*nxx*x " m*x nkxe"m + 52*BkcT3*mkn"2*x*x m*x n¥e"m + 1
B6xAxc”2xd*xm*xn” 2%x*x " mkx nke m + 24*BxcT3*n"3*xx*x " m*x nke"m + 72%Axc”T2*xd*n”
3*x*x mkx " nke m + 4xAxcT3*m”3*kxkx"mke m + 30*%AxcT3xmT2*n*x*x"m*e"m + TO*xA*c
“3kman T 2*xkx " mke"m + S50%A*xcT3*n"3*xkx"m¥e m + 6%Bxd”3*m”2xx*x mxx” (4*n)*e"m
+ 18*B*xd~3*m*n*x*x " m*x” (4*n) *e"m + 11*Bxd~3*n"2*x*x"m*x” (4*n)*e"m + 18*B*c
*dA72xm "2k xkx "m*x” (3%n) *e"m + 6xAxd”3*kmT2*xkx"m*x” (3*%n) *e"m + 63*Bxc*d”2*xm*n
*xkx " m*x” (3*n) *e"m + 21%Axd”3kmxn*xkx mkx” (3%n)ke"m + 42%Bxcxd"2*n”2%x*x "m*
x7(3*n)*e"m + 14%A*xd”3*n"2xx*x " mxx” (3*n)*e"m + 18*Bkxc”2xd*m”2*x*x m*x” (2*n)
*e"m + 18*kAxckd"2xm”2xx*x"m*x” (2%n) *e”"m + 72*Bkxc T 2xd*min*x*x " m*x” (2*n) *e " m
+ T2xkAxckd”2xmin*x*x " m*x” (2%n) *e"m + 57*Bkc”2xd*n"2*x*x " m*x” (2*n) *e"m + 57*
Axc*xd™2*xn " 2*x*x"m*x” (2%n) *e"m + 6*Bxc”3*kmT2*xkx"m¥x"n*e"m + 18*AxcT2xd*m” 2%
X*X mkXx n¥e"m + 27* BxcT3kmin*kxkx mkx n¥e m + 81kAxcT2xdrmFnkx*x mkx n*e m +
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26%Bxc”3*xn"2%x*x mkx nke m + 78kAxcT2xd*n”"2%x*x m*kx nxe m + 6xAxcT3km”2*x*
X "m¥e"m + 30*%A*xcT3kmin*x*x m¥ke m + 35kAxcT3knT2*kx*x"mke m + 4xB*xd”3*mxx*xx"m
*x7 (4*n) *e"m + 6xBxd”3knkx*x " mkx” (4*n)*e"m + 12*Bxcxd”2*xmrx*x mxx” (3*n)*e"m
+ 4% Axd”3kmkx*x"mxx” (3*n) *e"m + 21*Bkxc*xd 2*xnxx*x " m*x” (3*n) *e"m + 7*xA*xd"3*n
*x*xx"mkX " (3%n) xe"m + 12%Bxc”2xd m¥x*x"mkx” (2%n) *e"m + 12%Akxcxd”2*mkx* X mxx”
(2*n)*e™m + 24*Bkxc”2xd*nxx*xx " m*xx” (2%n)*e"m + 24*xAxckd”2xnxx*x"m*xx” (2%n) *e"m
+ 4*xBxc”3xm¥kxkX m*kxXx n¥e"m + 12%AxcT2xdrm¥x*X " mkx n¥*e"m + 9*kBxcT3kn*x*kxm*x
“nxe"m + 27*kAxcT2xd*nxx*x m*¥x " n*ke"m + 4xAxcT3xm*xx*x"mke"m + 10%A*cT3knkxkx”
m¥e m + B*d"3xx*x"mxx” (4*n)*em + 3*Bxckxd 2kxkxx " mkxx” (3*n)*e"m + Axd"3*xx*x"m
*x7(3*%n) *e"m + 3*BkcT2*dxx*x m*x” (2*n)*e"m + 3*Axckxd"2*x*x"m*x” (2%n)*e"m +
BkcT3*x*x " mxx n*e"m + 3kAkcT2kdkxkx"mkx nxe"m + A*xc”3*x*x"m*e"m)/(m~5 + 10%
m~4*n + 35*xm~3*n"2 + 50*m~2*n"3 + 24*m*n~4 + 5*m~4 + 40*m~3*n + 105*m~2*n"2
+ 100*m*n~3 + 24*n"4 + 10*m~3 + 60*m~2%n + 105%m*n~2 + 50*%n~3 + 10*m~2 + 4
O*m*n + 35*%n"2 + 5*%m + 10%n + 1)
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m n n 3
319 f(ex) (A+Bx™)(c+dx™) dx

a+bxn
Optimal. Leaf size=270

(ex)"*! (—a?bd?(Ad + 3Bc) + a>Bd® + 3ab®cd(Ad + Bc) + b® (~c2) (3Ad + Bc))  dx*1(ex)" (a?Bd? - abd(Ad + 3Bc)
- b*e(m +1) * bB3(m+n+1)

[Out] (d*(a”2*Bxd~2 + 3*xb~2%c*(B*c + A*d) - axbxd*(3*Bxc + A*d))*x~ (1 + n)*(e*xx)”

m)/(b73*%(1 + m + n)) + (d72x(3*b*Bxc + A*b*d - a*B*xd)*x~ (1 + 2*n)*(exx)"m)/
(b72%(1 + m + 2*n)) + (B*xd"3*x" (1 + 3*n)*(e*x)™m)/(b*x(1 + m + 3*n)) - ((a~3
*B*d"3 + 3*axb"2*xckxdx(Bxc + A*d) - a”2*bxd"2*(3*Bkxc + A*d) - b~ 3*%c”2%(Bxc +
3kAxd) )k (exx) (1 + m))/ (b~ 4*ex(1 + m)) + ((Axb - a*B)*(b*xc - a*xd) " 3*(exx)”

(1 + m)*Hypergeometric2Fi[1, (1 + m)/n, (1 + m + n)/n, -((b*x"n)/a)])/(axb”

dxex(1 + m))

Rubi [A] time = 0.389138, antiderivative size = 270, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 9, number of rules used = 4, integrand size = 31, LT

integrand size
0.129, Rules used = {570, 20, 30, 364}

(ex)"*! (—a?bd?(Ad + 3Bc) + a>Bd® + 3ab%cd(Ad + Bc) + b° (~c2) (3Ad + Bc))  dx*1(ex)" (a?Bd? - abd(Ad + 3Bc)
B bre(m + 1) " PBm+n+1)

Antiderivative was successfully verified.

[In] Int[((e*x) m*x(A + Bxx™n)*(c + d*x"n)~3)/(a + b*x"n),x]

[Out] (d*(a”2*Bxd~2 + 3xb~2%c*(B*xc + A*d) - axbxd*x(3*Bxc + A*d))*x~ (1 + n)*(e*xx)”

m)/(b73*%(1 + m + n)) + (d72*x(3*b*Bxc + A*b*d - a*B*xd)*x~ (1 + 2*n)*(exx)"m)/
(b72%(1 + m + 2*n)) + (Bxd"3*x" (1 + 3*n)*(e*x)™m)/(b*x(1 + m + 3*n)) - ((a~3
*B*d"3 + 3*axb"2*xckxd*x(Bxc + A*d) - a”2*bxd"2*x(3*Bxc + A*d) - b 3*%c”2%(Bxc +
3kAxd) )k (exx) (1 + m))/ (b~ 4*ex(1 + m)) + ((Axb - axB)*(bxc - a*xd) " 3*(exx)”

(1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((b*x"n)/a)]l)/(a*xb™

dxex(1 + m))

Rule 570

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

Rule 20

Int[(u_)*((a_.)*x(v_)) (@ )*((b_.)*(v_))"(n_), x_Symbol] :> Dist[(b~IntPart
[n]*(b*v) "FracPart[n])/(a"~IntPart [n]*(a*v) "FracPart([n]), Int[ux(a*v)"(m + n
), x1, x] /; FreeQ[{a, b, m, n}, x] & !IntegerQ[m] &% !IntegerQ[n] && !
IntegerQ[m + n]

Rule 30
Int[(x )" (m_.), x_Symbol] :> Simp[x~(m + 1)/(m + 1), x] /; FreeQ[m, x] && N

eQ[m, -1]

Rule 364
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Int[((c_.)*(x_)) " (m_.)*x((a_) + (b_.)*x(x_)"(n_))~(p_), x_Symbol] :> Simp[(a~
p*(c*x) " (m + 1)*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1, -((b*x"n)/a
1)/ (cx(m + 1)), x] /; FreeQ[{a, b, ¢, m, n, p}, x] && !'IGtQ[p, 0] && (ILt
Qlp, 01 Il GtQla, 01)

Rubi steps

f (ex)" (A + Bx™) (c + dx")’ e f[(—a3Bd3 — 3ab?cd(Bc + Ad) + a?bd?(3Bc + Ad) + Bc3(Bc + 3Ad)) (ex)"  d

a+ bx" b*
(a3Bd3 + 3ab?cd(Bc + Ad) — a?bd*(3Bc + Ad) — b3c?(Bc + 3Ad)) (ex)1*+™

b*e(1 + m)

(a°Bd® + 3ab?cd(Bc + Ad) — a?bd?(3Bc + Ad) - b3cX(Bc + 3Ad)) (ex) 1+
b*e(1 + m)

(Ba

(Al

d (a®Bd? + 302c(Bc + Ad) — abd(3Bc + Ad)) x'*"(ex)"  42(3bBc + Abd — aBd)x
+

Mathematica [A] time = 0.520553, size = 229, normalized size = 0.85

b3(1 +m + n) b2(1 +m + 2n

20 (Ad+3Be) Bl abPed(Ad+Bo) 1 A(3Ad+Be) bidx" (a®Bd?—abd(Ad+3Bc)+3b%c(Ad+Bc)) | PP (aBd+ Abd+3bBe) (aB-4

mla
x(ex) m+1 m+n+1 m+2n+1

m
Antiderivative was successfully verified.

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

[Out] (x*(e*xx) m*x((-(a~3*%B*d~3) - 3*a*xb ~2*xckxd*(Bxc + Axd) + a~2%¥b*d"2%(3*Bxc + Ax*
d) + b73*xc"2x(Bxc + 3*%A*d))/(1 + m) + (bxd*x(a"2*B*xd~2 + 3*b~2%c*(B*xc + Ax*xd)

- axb*d*(3*B*xc + A*d))*x™n)/(1 + m + n) + (b™2*d"2*x(3*b*B*xc + Axb*d - axB*
A)*x~(2*%n)) /(1 + m + 2*n) + (b"3*B*xd"3*x~(3*n))/(1 + m + 3*n) + ((-(Axb) +
a*B)*(-(b*c) + axd) "3*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((b*x
“n)/a)])/(ax(1 + m))))/b~4

Maple [F] time = 0.487, size = 0, normalized size = 0.

(ex)™ (A + Bx™) (c + dx™)°
dx
a + bx"

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*x(A+B*x"n)*(c+d*x"n) 3/ (a+b*x"n),x)

[Out] int((e*x) m* (A+B*x"n)*(c+d*x"n) 3/ (a+b*x"n) ,x)

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

result too large to display

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

[Out] ((b74*c™3*e™m — 3*axb~3*c”2*xd*e”m + 3*a~2*xb"2xcxd"2xe”m - a~3*b*d"3*e"m) *A
- (a*xb"3%c"3%e"m - 3*a " 2xb"2*c"2*d*e"m + 3*a~3*bkxckxd"2%e"m - a~4*d"3*e"m) *B
)*integrate (x"m/(b”"5*x"n + a*b”4), x) + ((m"3 + 3*m™2%(n + 1) + (2%n"2 + 6%
n + 3)*m + 2*xn”"2 + 3%n + 1)*B*b~3*d"3*e m*x*e” (m¥log(x) + 3*n*xlog(x)) + ((3
*(m™3 + 3*xm™2%(2*n + 1) + 6*n"3 + (11*n"2 + 12%n + 3)*m + 11*%n"2 + 6*n + 1)
*b73*%c”2*¢d*e™m - 3*x(m~3 + 3*m”2%(2%n + 1) + 6*n"3 + (11*n"2 + 12%n + 3)*m +
11*n"2 + 6*n + 1)*a*xb™2*c*d"2*%e™m + (m™3 + 3*m™2*x(2%n + 1) + 6*n"3 + (11*n
"2 + 12%n + 3)*m + 11*n"2 + 6%n + 1)*a"2*b*d"3*e"m)*A + ((m~3 + 3*m”2%(2*n
+ 1) + 6*xn~3 + (11%n"2 + 12*n + 3)*m + 11*n"2 + 6*n + 1)*b~3*c"3*%e™m - 3*(m
"3 + 3¥m”2%(2%n + 1) + 6*n~3 + (11*%n"2 + 12*%n + 3)*m + 11*n"2 + 6xn + 1)*ax
b72*xc"2xd*e"m + 3% (m~3 + 3*m”™2%(2*n + 1) + 6%n~3 + (11*n"2 + 12*n + 3)*m +
11*n"2 + 6xn + 1)*a"2*b*ckd"2*e™m - (m~3 + 3*m™2%(2*n + 1) + 6*n~3 + (11xn~
2 + 12#«n + 3)*m + 11*n"2 + 6%n + 1)*a"3*d"3*e " m)*B)*x*x"m + ((m~3 + m™2* (4
n+ 3) + (3*n"2 + 8*n + 3)*m + 3*n"2 + 4*n + 1)*A*¥b~3*d"3*e”m + (3*(m~3 + m
“2%(4xn + 3) + (3*n"2 + 8%n + 3)*m + 3*n"2 + 4%n + 1)*b"3*c*d"2*xe"m - (m~3
+ m™2%(4*n + 3) + (3*n"2 + 8*n + 3)*m + 3*n"2 + 4xn + 1)*axb”2*d"3*e"m)*B)*
x*xe” (m*log(x) + 2*n*xlog(x)) + ((3*(m~3 + m™2*(6%n + 3) + (6*%n"2 + 10*n + 3)
*m + 6*%n”2 + 5*%n + 1)*b"3*xc*d"2%e"m - (m™3 + m™2*(5*n + 3) + (6%n"2 + 10*n
+ 3)%m + 6*n"2 + 5%n + 1)*axb”2%d"3*e"m)*A + (3*(m~3 + m~2*%(5xn + 3) + (6*n
"2 + 10*%n + 3)*m + 6*n”"2 + 5xn + 1)*b"3*c”2*d*e"m - 3*(m~3 + m~2%(5%n + 3)
+ (6*%n"2 + 10*n + 3)*m + 6*n"2 + 5*n + 1)*axb " 2xcxd"2*e"m + (m~3 + m~2%(5*n
+ 3) + (6*n"2 + 10*n + 3)*m + 6*n"2 + 5*n + 1)*a~2%b*d"3*e"m)*B) *x*e” (m*1lo
g(x) + nxlog(x)))/((m~4 + 2#m~3*%(3*n + 2) + (11*n"2 + 18*n + 6)*m~2 + 6*n~3
+ 2%x(3*n"3 + 11*n"2 + 9%n + 2)*m + 11*n"2 + 6*n + 1)*b"4)

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

(Bd3x4” + Ac® + (3 Bed? + Ad3)x3” +3 (BCZd + Acalz)xz’1 + (Bc3 +3 Aczd)x”) (ex)"
integral T , X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m* (A+B*x"n)*(c+d*x"n) 3/(atb*x"n),x, algorithm="fricas")

[Out] integral ((B*d~3*x~(4*n) + A*c™3 + (3*Bxcxd™2 + A*d~3)*x~(3*n) + 3*(Bkc~2*d
+ Axcxd”2)*x”(2*n) + (B*c™3 + 3*%A*c72xd)*x"n)*(e*xx) m/(b*x™n + a), x)

Sympy [C] time = 56.1332, size = 1503, normalized size = 5.57

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**m* (A+Bkxx**n)* (c+d*x**n)**3/ (at+tb*x**n) ,x)

[Out] Axc**3kex* m*xm*x*x**m*lerchphi(b*x**n*exp_polar(I*pi)/a, 1, m/n + 1/n)*gamma
(m/n + 1/n)/(a*n**2xgamma(m/n + 1 + 1/n)) + Akxck*3kexkmkx*x*k*m*lerchphi (bxx
x*xnxexp_polar(I*pi)/a, 1, m/n + 1/n)*gamma(m/n + 1/n)/(a*n**2*gamma(m/n + 1
+ 1/n)) + 3xAsxck*k2xd*ex* mrmxx*kxxkmxx* *xn*lerchphi (bxx**n*exp polar(I*pi)/a,
1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(a*n**2*gamma(m/n + 2 + 1/n)) + 3*A
xCk*x2kdkekxmkxkx*kkm¥x*k*knklerchphi (b*x*x*nkexp_polar(I*pi)/a, 1, m/n + 1 + 1/
n)*gamma(m/n + 1 + 1/n)/(a*nxgamma(m/n + 2 + 1/n)) + 3*kAkck*2kdkexkmkx*x**km
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xx*¥*n*lerchphi (b*x**n*exp_polar(I*pi)/a, 1, m/n + 1 + 1/n)*gamma(m/n + 1 +

1/n)/(a*n**2*gamma(m/n + 2 + 1/n)) + 3xAxckxdx*k2kerxmrxmxx*x**km*x** (2*n)*xlerc
hphi (b*x**n*exp_polar(I*pi)/a, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(a*n*
x2xgamma (m/n + 3 + 1/n)) + 6*kAxckxdk*2kexxm¥xkx*xxm*x** (2+n) *lerchphi (bxx**nx*
exp_polar(I*pi)/a, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(a*n*gamma(m/n +
3 + 1/n)) + 3*Akxcxd*k*2kexkmxx*kxkkmkxk* (2xn)*lerchphi (bxx**n*exp_polar (I*pi)
/a, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(a*n**2*xgamma(m/n + 3 + 1/n)) +
Axd*x*3kexkxmrmkxkx*kxm*x*k* (3kn) *lerchphi (b*x**n*exp_polar(I*pi)/a, 1, m/n + 3
+ 1/n)*gamma(m/n + 3 + 1/n)/(a*n**2xgamma(m/n + 4 + 1/n)) + 3xA*xd*k*3kex*xmx
xxxxkmxx*k (3*%n) *lerchphi (bxx**n*exp_polar(I*pi)/a, 1, m/n + 3 + 1/n)*gamma(
m/n + 3 + 1/n)/(a*n*xgamma(m/n + 4 + 1/n)) + Axd**3kexxmixkxk*mkxk* (3*n)*ler
chphi (bxx**n*exp_polar(I*pi)/a, 1, m/n + 3 + 1/n)*gamma(m/n + 3 + 1/n)/(a*n
xk2xgamma (m/n + 4 + 1/n)) + Bxck*3kexkmrmkxxx*xm*x*x*nklerchphi (bxxx*nxexp_p
olar(I*pi)/a, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(a*n**2*xgamma(m/n + 2
+ 1/n)) + Brcx*3kxexsmrx*xk*smkxx*kn*lerchphi (bxx**n*exp_polar(I*pi)/a, 1, m/n
+ 1 + 1/n)*gamma(m/n + 1 + 1/n)/(a*n*gamma(m/n + 2 + 1/n)) + Bkcx*3kex* mkx
xxk*xmkxk*knxlerchphi (bxx**n*exp_polar(I*pi)/a, 1, m/n + 1 + 1/n)*gamma(m/n +

1 + 1/n)/(a*n**2*xgamma(m/n + 2 + 1/n)) + 3*Bkxck*2kd*er* mimrx*xk*km*x** (2%n)
xlerchphi (b*x**n*exp_polar(I*pi)/a, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/
(a*xn**2xgamma(m/n + 3 + 1/n)) + 6*Bxck*2kdxex* mkxxx*xm*x** (2*n)*lerchphi (b*
x*x*n¥xexp_polar(I*pi)/a, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(a*n*gamma (m
/n + 3 + 1/n)) + 3*Bxckx2kdkexxmrxkx*xkm*x** (24n)*lerchphi (bxx**n*exp_polar(
I*pi)/a, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(a*n**2xgamma(m/n + 3 + 1/n
)) + 3xBkckdx*2kex* mimxx*kxkkmrx** (3*n)*lerchphi (bxx**n*exp_polar (I*pi)/a, 1
, m/n + 3 + 1/n)*gamma(m/n + 3 + 1/n)/(a*n**2xgamma(m/n + 4 + 1/n)) + 9*Bx*c
*xdxk2kexkmrx*xxkkmxx** (3kn) *lerchphi (bxx**n*exp_polar(Ixpi)/a, 1, m/n + 3 +

1/n)*gamma(m/n + 3 + 1/n)/(a*n*gamma(m/n + 4 + 1/n)) + 3*Bkcxd¥*2xex*km*x*x*
*xm¥x*x* (3*%n) *xlerchphi (b*x**n*exp_polar(I*pi)/a, 1, m/n + 3 + 1/n)*gamma(m/n

+ 3 + 1/n)/(a*n**2xgamma(m/n + 4 + 1/n)) + Bxd**3kexsmrm*xkxrkm*x** (4*n)*le
rchphi (bxx**n*exp_polar(I*pi)/a, 1, m/n + 4 + 1/n)*gamma(m/n + 4 + 1/n)/(ax*
nx*k2xgamma(m/n + 5 + 1/n)) + 4xBkxd*k*3*exsm*x*xk*m*x** (4*n)*Llerchphi (b*xx**nx*
exp_polar(I*pi)/a, 1, m/n + 4 + 1/n)*gamma(m/n + 4 + 1/n)/(a*n*gamma(m/n +

5 + 1/n)) + Bxd**3kex*kmxx*x*x*kmkx** (4*n)*lerchphi (b*x**n*exp_polar (I*pi)/a,

1, m/n + 4 + 1/n)*gamma(m/n + 4 + 1/n)/(a*n**2*gamma(m/n + 5 + 1/n))

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

(Bx" + A)(dx" + ¢)° (ex)"
dx
bx" 4+ a

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((B*x™n + A)*x(d*x"n + c) 3*(e*xx) m/(b*x"n + a), x)
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m n n 3
390 f(ex) (A+Bx™)(c+dx™) dx

(a+bx)?

Optimal. Leaf size=394

d(ex)"+1 (Ab (azdz(m +2n +1) = 3abcd(m + n + 1) + 3b*c*(m + 1)) - aB (azdz(m +3n+1) —3abcd(m + 2n + 1) + 3L
- ab*e(m + 1)n

[Out] -((d"2%(Axb*x(3*b*c*x(1 + m + n) - a*d*(1 + m + 2*n)) - a*Bx(3*b*c*x(1 + m + 2
*n) — axd*(1 + m + 3*n)))*x~ (1 + n)*(exx) ™ m)/(a*xb”3*n*x(1 + m + n))) - (d"3x%
(A*b*(1 + m + 2*n) - a*Bx(1 + m + 3*n))*x~ (1 + 2*n)*(e*xx)"m)/(a*xb™2*n*(1 +

m + 2*n)) - (d*(A*xb*x(3*b"2*xc™2*x(1 + m) - 3*a*b*ckd*(1 + m + n) + a~2%d"2*(1

+ m + 2*%n)) - axB*x(3*%b"2%c”2*%(1 + m + n) - 3*axbxcxd*(1 + m + 2*n) + a”~2x*d

“2%(1 + m + 3%n)))*(e*xx)"(1 + m))/(a*xb™4*ex(1 + m)*n) + ((A*¥b - axB)*(exx)”

(1 + m)*(c + d*x"n)"3)/(axbxe*xn*(a + b*x"n)) - ((bxc - a*d) ~2x(Axb*(b*xc*(1
+m-n) - axd*x(1 + m + 2¥n)) - a*Bx(b*cx(1 + m) - a*d*x(1 + m + 3*n)))*(e*x

)~ (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((b*x"n)/a)])/(a"
2%b~4*e*x (1 + m)*n)

Rubi [A] time = 1.02372, antiderivative size = 389, normalized size of antiderivative =

: : ber of rul
0.99, number of steps used = 8, number of rules used = 5, integrand size = 31, ="

= 0.161, Rules used = {594, 570, 20, 30, 364}

integrand size

d(ex)"*1 (Ab (azdz(m +2n +1) = 3abcd(m + n + 1) + 3b*c?(m + 1)) —aB (azdz(m +3n +1) — 3abcd(m + 2n + 1) + 31
- ab*e(m + 1)n

Antiderivative was successfully verified.

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

[Out] -((d"2*x(Axbx(3*bxc*x(1 + m + n) - axd*(1 + m + 2*n)) - a*Bx(3*b*ckx(1 + m + 2
*n) - a*d*(1 + m + 3*n)))*x~ (1 + n)*(e*x) ™ m)/(a*xb™3*n*x(1 + m + n))) - (d"3%

(A - (a*¥B*¥(1 + m + 3%n))/(b*x(1 + m + 2*n)))*x~ (1 + 2*n)*(e*xx) m)/(a*b*n) -

(d* (Axb* (3*b~2%c™ 2% (1 + m) - 3*axb¥ckd*(1 + m + n) + a~2xd™2*%(1 + m + 2*n))

- a*Bx(3*b72xc"2*x(1 + m + n) - 3*axbkckd*(1 + m + 2*xn) + a”2%d"2*%(1 + m +
3*n)))*(exx)"(1 + m))/(a*b”4*ex(1 + m)*n) + ((Axb - axB)*(e*x)” (1 + m)*(c +
d*x"n) "3)/(axbxexn*(a + b*x™n)) - ((bxc - a*xd) 2x(A*xb*(b*c*(1 + m - n) - a

xd*(1 + m + 2xn)) - a*Bx(bxc*(1 + m) - axd*(1 + m + 3*n)))*(e*xx) (1 + m)*Hy
pergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((b*x"n)/a)])/(a~2xb 4xe*x(1 +

m) *n)

Rule 594

Int[((g_)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_)*((c_) + (d_.)*(x_)"(n_
)" (q_)*((e ) + (f_)*(x_)"(n_)), x_Symbol] :> -Simp[((b*e - a*xf)*(g*xx) (m
+ Dx(a + bxx™n) " (p + 1)*x(c + d*x"n)~q)/(a*xbxg*nx(p + 1)), x] + Dist[1/(ax

b*n*x(p + 1)), Int[(g*x) m*x(a + b*x"n) (p + 1)*(c + d*x"n)~(q - 1)*Simp[c*(b
xexnx(p + 1) + (bxe - axf)*x(m + 1)) + d*(b*xexnx(p + 1) + (b*xe - a*xf)*(m + n
*q + 1))*x"n, x], x], x] /; FreeQ[{a, b, ¢, d, e, f, g, m, n}, x] && LtQl[p,
-1] && GtQlq, 0] && !'(EqQlq, 1] && SimplerQ[b*c - axd, bxe - axf])

Rule 570

Int[((g_.)*(x_))"(m_.)*x((a_) + (b_D)*(x_)"(m )) " (p_)*((c_) + (d_.)*(x_)"(n
M7 (g_)*((e ) + (f_)*x(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrand[
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(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[lp, -2] && IGtQ[q, 0] && IGtQ[r, O]

Rule 20

Int[Cu_.)*((a_.)*x(v_))"(m_)*((b_.)*(v_))~(n_), x_Symbol] :> Dist[(b~IntPart
[n]*(b*v) “FracPart[n])/(a"IntPart[n]*(a*v) FracPart[n]), Int[ux(a*v) " (m + n
), x], x] /; FreeQ[{a, b, m, n}, x] && !IntegerQ[m] && !'IntegerQ[n] && !
IntegerQ[m + n]

Rule 30

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

Rule 364

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

Rubi steps
(ex)m (A N an) (C N dx”)3 (Ab B aB)(ex)l"'m (c N dx”)a f (ex)’"(c+dx”)2(—c(uB(1+m)—Ab(1+m—;1))+d(Ab(l+m+2n)—aB(
dx = _ a+bx"
f (a + bx"y? x aben (a + bx") abn

d(Ab(3b2c2(1+m)-3abed(1+m-+n)+a2d?(1-+m-+2n))-aB(3b2c?
(Ab — aB)(ex)" (c + dx™)° J ( b
- aben (a + bx™) -
d (Ab (3b2c2(1 + m) - 3abcd(1 + m + n) + a%d?(1 + m + 2n)) — aB (362c2(1 + m
ab*e(1 + m)n

d (Ab (3b2c2(1 +m) — 3abcd(1 + m + n) + a?d*>(1 + m + 2n)) —aB (3b202(1 + m
ab*e(1 + m)n

3 _dZ(Ab(?)bc(l +m+n)—ad(l + m+ 2n)) — aB(Bbc(1 + m + 2n) — ad(1 + m + 3¢
B abdn(1 + m + n)

Mathematica [A] time = 0.442763, size = 217, normalized size = 0.55

m+1 m+n+1_ bx"?

d(3a2Bd2—2ubd(Ad+3Bc)+3b2c(Ad+Bc)) N (aB—Ab)(ad—bc)3 2F1(2’T’ " ’_T) N bdzx”(—ZaBd+Abd+3bBc) N (be—ad)?(—4aBd+3 Al

m+1 a2(m+1) m+n+1

x(ex)™

i
Antiderivative was successfully verified.

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

[Out] (x*(e*x) m*((d*(3*a~2*xB*d"2 + 3*b~2%cx(Bxc + Axd) - 2*axbxd*x(3*Bxc + A*xd)))
/(1 + m) + (bxd"2*x(3*b*Bxc + A*b*d - 2*a*B*xd)*x"n)/(1 + m + n) + (b~2*B*d"3
*x7(2*%n)) /(1 + m + 2xn) + ((b*c - a*xd) "2x(bxB*c + 3*%Axb*d - 4*axBxd)*Hyperg
eometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((b*x"n)/a)])/(a*x(1 + m)) + ((-(A

*b) + axB)*(-(b*c) + axd) 3xHypergeometric2F1[2, (1 + m)/n, (1 + m + n)/n,
-((b*x"n)/a)])/(a"2%(1 + m))))/b"4
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Maple [F] time = 0.492, size = 0, normalized size = 0.

(ex)™ (A + Bx") (c + dx™)°
> dx
(a + bx™)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] int((e*x) “m* (A+B*x"n)*(c+d*x"n) 3/ (a+b*x"n) "2,x)

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

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m*(A+Bxx"n)*(c+d*x"n) 3/(atb*x"n)~2,x, algorithm="maxima"

[Out] ((a”3*b*d"3*e"m*(m + 2%n + 1) - 3*a”"2*b"2*c*xd"2*e"m*(m + n + 1) - b 4*xc 3*e
“mk(m - n + 1) + 3xaxb”3*xc”2xd*e"mk(m + 1))*A - (a"4%d"3*e"m*(m + 3*n + 1)
- 3*a”3*b*xckd"2*e"m*x(m + 2*n + 1) + 3*a”"2*b"2*c”2xd*e"m*(m + n + 1) - a*b”3
*xc"3%e"m*(m + 1))*B)*integrate(x"m/(a*b~5*n*x"n + a~2*b~4*n), x) + ((m~2*n
+ (072 + 2%n)*m + n”2 + n)*Bkaxb”~3*d"3*e"m*x*e” (m*¥log(x) + 3*xn*log(x)) + ((
(m~3 + 3*m™2*%(n + 1) + (2*n"2 + 6%n + 3)*m + 2*n"2 + 3*n + 1)*b~4*c"3%e"m -
3x(m~3 + 3*xm~2%(n + 1) + (2*n~2 + 6*n + 3)*m + 2*n~2 + 3*n + 1)*axb”~3*xc”2*
d*e™m + 3*(m~3 + m™2*(4*n + 3) + 2*n"3 + (5*n"2 + 8%n + 3)*m + 5%n"2 + 4xn
+ 1)*a”2*b"2*cxd"2*xe"m - (m~3 + m”™2*(5*xn + 3) + 4*n~3 + (8%n"2 + 10*n + 3)*
m + 8*n~2 + 5%n + 1)*a”"3*b*d"3*e"m)*A - ((m~3 + 3*m™2*x(n + 1) + (2*n"~2 + 6%
n + 3)*m + 2*¥n"2 + 3%n + 1)*axb"3*c"3*e"m - 3*%(m~3 + m"2*(4*n + 3) + 2*n~3
+ (5%n"2 + 8%n + 3)*m + 5%n”2 + 4*n + 1)*a"2%b"2*%c 2*d*e"m + 3*x(m~3 + m”2x*(
5%¥n + 3) + 4*n~3 + (8*n"2 + 10*n + 3)*m + 8*n"2 + 5*n + 1)*a~3*b*c*d”"2*e"m
- (m™3 + 3xm™2%(2*n + 1) + 6*n~3 + (11*%n"2 + 12*n + 3)*m + 11*n"2 + 6*%n + 1
)*a~4*%d"3%e"m) *B) *x*x"m + ((m~2*n + 2*x(n"2 + n)*m + 2*n"2 + n)*Axaxb~3xd"3*
e’m + (3*x(m™2*n + 2*x(n"2 + n)*m + 2*n"2 + n)*axb"3*kckd"2*xe"m - (m"2*n + (3%
n"2 + 2*n)*m + 3*n"2 + n)*a”2%b"2%d"3*e"m) *B) *x*e” (m*¥log(x) + 2*n*xlog(x)) +
((B3*(m™2%n + 2¥%n"3 + (3*n"2 + 2*n)*m + 3*n"2 + n)*axb~3*cxd"2*¥e"m - (m~2*n
+ 4*n"3 + 2% (2*n"2 + n)*m + 4*n"2 + n)*a”~2*b"2*d"3*e"m)*A + (3*(m"2*n + 2%

n~3 + (3*n"2 + 2#n)*m + 3*n"2 + n)*axb"3xc”2xd*e"m - 3*(m”2*n + 4*n"3 + 2% (
2+%n"2 + n)*m + 4*n"2 + n)*a~2*%b"2*c*d"2*%e"m + (m"2*n + 6*n"3 + (5¥%n"2 + 2*n
)*m + 5%n"2 + n)*a”3*bkd"3*e"m)*B)*x*xe” (m*xlog(x) + n*log(x)))/((m~3*n + 3*(
n~2 + n)*xm~2 + 2%n"3 + (2*n"3 + 6*n"2 + 3*n)*m + 3*n”2 + n)*axb”~5*x"n + (m~

3xn + 3%(n"2 + n)*m™2 + 2*n"3 + (2*%n"3 + 6*%n"2 + 3*n)*m + 3*n"2 + n)*a~2%b”
4)

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

(Bd3x4” + Ac® + (3 Bed? + Ad3)x3” +3 (Bczd + Acdz)xzn + (Bc3 +3 Aczd)x”) (ex)"
b2x2" + 2 abx" + a2 &

integral

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

[Out] integral ((Bxd~3*x~(4*n) + A*xc”3 + (3*Bxc*d™2 + A*d~3)#*x~(3*n) + 3*%(Bxc~2*d
+ A*cxd"2)*x~(2*%n) + (Bxc™3 + 3%Axc”2xd)*x"n)*(exx) "m/ (b~ 2*xx~ (2%n) + 2xaxbx

x"n + a”2), x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**m* (A+Bkxx**n)* (c+td*x**n)**3/ (a+tb*x**n) **2,x)

[Out] Timed out

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

(Bx" + A)(dx" + ¢)° (ex)"
> dx
(bx™ + a)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((Bxx"n + A)*(d*x"n + c) 3*(e*x) m/(b*x"n + a)~2, x)
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m n 4 n
391 f (ex)™(a+bx")"(A+Bx )dx

c+dx"

Optimal. Leaf size=380

bx"+1(ex)" (~6a2bd2(Bc — Ad) + 4a°Bd® + 4ab?cd(Bc - Ad) + b* (—c?) (Bc — Ad))  (ex)"** (6a2b2cd?(Bc — Ad) - 4a°t
dAm+n+1) *

[Out] (b*(4*a”~3*B*xd~3 - b~ 3*c 2% (B*c - A*d) + 4*xaxb~2xc*d*(Bxc - A*d) - 6*a”2*xbxd
“2%(Bxc - A*d))*x” (1 + n)*(exx) m)/(d74*(1 + m + n)) + (2% (6%a"2xB*d"2 +
b~ 2%c*k (Bxc - A*d) - 4*xaxbkxd*x(Bxc — A*d))*x~ (1 + 2#n)*(exx) m)/(d"3*(1 + m +

2xn)) - (b~ 3% (b*Bxc - Axb*d - 4%a*B*d)*x~ (1 + 3*n)*(exx) " m)/(d"2%(1 + m +

3*n)) + (b~ 4*Bxx~ (1 + 4xn)*(exx)™m)/(d*(1 + m + 4xn)) + ((a~4*B*d"4 + b~ 4x*c
“3*%(B*xc - A*d) - 4*xaxb"3xc”2xd* (Bxc - A*d) + 6*a”2xb"2xcxd"2x(Bxc - Axd) -
4%a~3%bxd"3* (Bxc - A*d))*(exx)~(1 + m))/(d"5*e*x(1 + m)) - ((b*c - axd) 4*(B

*xc - Axd)*(e*x)” (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d
*x"n)/c)])/(cxd"5*xex(1 + m))

Rubi [A] time = 0.621051, antiderivative size = 380, normalized size of antiderivative =

1., number of steps used = 11, number of rules used = 4, integrand size = 31, number of rules

= 0.129, Rules used = {570, 20, 30, 364}

integrand size

bx"+1(ex)" (~6a2bd2(Bc — Ad) + 4a°Bd® + 4ab?cd(Bc - Ad) + b* (—c?) (Bc — Ad))  (ex)"** (6a2b2cd?(Bc — Ad) - 4a°t
dAm+n+1) -

Antiderivative was successfully verified.

[In] Int[((e*xx) m*(a + b*x"n) 4x(A + Bxx"n))/(c + d*x"n),x]

[Out] (b*(4*a~3*B*xd~3 - b~3*c 2% (Bkc - A*xd) + 4*axb~2xc*d*(Bxc - A*d) - 6*a”2*b*d
“2%(B*xc - A*d))*x" (1 + n)*x(exx)"m)/(d"4*(1 + m + n)) + (b™2x(6%xa~2%B*d"2 +
b~ 2xcx (Bxc - A*d) - 4*axb*d*(Bkxc — Axd))*x~ (1 + 2#n)*(e*x) ™ m)/(d"3*(1 + m +

2%n)) - (b73*(b*Bxc — Axb*d - 4*a*Bxd)*x~ (1 + 3*n)*(e*x)"m)/(d"2*(1 + m +

3*n)) + (b74*Bxx~ (1 + 4*n)*(e*x) ™ m)/(d*(1 + m + 4*n)) + ((a"4*B*d"4 + b~ 4dx*c
~3*%(B*xc - A*d) - 4*axb~3xc”2xd*(Bxc - A*d) + 6*a”2%b"2*xcxd"2*x(Bxc - A*xd) -
4%a~3*bxd" 3% (Bxc - Axd))*(exx)~(1 + m))/(d"5*ex(1 + m)) - ((b*c - axd) 4x*(B

xc — Axd)*(e*x)” (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -(({d
*x"n)/c)])/(cxd"5xex(1 + m))

Rule 570

Int[((g_.)*(x_))"(m_.)*x((a_) + (b_D)*(x_)"(m_)) " (p_)*((c_) + (d_.)*(x_)"(n
Mg I)*((e ) + (f_)*(x_)"(n_))"(r_.), x_Symbol] :> Int[ExpandIntegrand[
(g*x)"m*(a + b*x"n) p*(c + d*x"n) g*x(e + f*x"n)"r, x], x] /; FreeQ[{a, b, ¢
» d, e, f, g, m, n}, x] && IGtQlp, -2] && IGtQlq, 0] && IGtQ[r, O]

Rule 20

Int[(u_)*x((a_)*x(v_ ) (@ )*((b_.)*(v_))"(n_), x_Symbol] :> Dist[(b~IntPart
[n]*(b*v) "FracPart[n])/(a"~IntPart [n]*(a*v) FracPart([n]), Int[ux(a*v)"(m + n
), x], x] /; FreeQ[{a, b, m, n}, x] && !IntegerQ[m] && !IntegerQ[n] && !
IntegerQ[m + n]

Rule 30
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Int[(x )" (m_.), x_Symbol] :> Simp[x~(m + 1)/(m + 1), x] /; FreeQ[m, x] && N
eQ[m, -1]

Rule 364

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

Rubi steps

= e

f (ex)™ (a + bx™)* (A + Bx") ] ((a4Bd4 + b*c3(Bc — Ad) — 4ab3c?d(Bc — Ad) + 6a®b*cd?(Bc — Ad) — 4a®bd>(E
v =
c + dx" f

(a4Bd4 + b*c3(Bc — Ad) — 4ab3c?d(Bc — Ad) + 6a®b*cd?(Bc — Ad) — 4a®bd®(Bc -
B dSe(1 + m)

(a4Bd4 + b*c3(Bc — Ad) — 4ab3c?d(Bc — Ad) + 6a®b*cd?*(Bc — Ad) — 4a®bd®(Bc -
B doe(1 + m)

b (4a3Bd® - Bc*(Bc - Ad) + 4ab?cd(Bc — Ad) — 6a?bd?(Bc — Ad)) x*"(ex)" b

d41 +m +n)

Mathematica [A] time = 0.896144, size = 332, normalized size = 0.87

bedx" (6a2bd?(Ad—Bc)+4a®Bd®+4ab?cd(Bc— Ad)+b3c2(AdBc)) N 6a2b2cd? (B— Ad)+4a3bd3 (Ad—Bc)+a*Bd* +4ab3c2d(Ad—Bc)+b4c3 (Be-Ad) N

m+n+1 m+1

x(ex)™

45
Antiderivative was successfully verified.

[In] Integrate[((e*xx) m*(a + bxx"n) 4*(A + B*x"n))/(c + d*x"n),x]

[Out] (x*(exx) m*x((a~4*Bxd~4 + b~ 4*c™3*(Bxc — A*xd) + 6*xa~2xb"2%c*d"2*(B*c - Axd)
+ 4xaxb"3xcT2xd*x (- (Bxc) + Axd) + 4*a”3*xbxd"3*x(-(Bxc) + A*d))/(1 + m) + (bxd
*(4+a"3*%B*d"3 + 4*xaxb"2xcxd*x(Bxc - A*d) + b73*xc”"2x(—(B*c) + Axd) + 6*a”2*bx*
d"2x(-(B*c) + A*d))*x"n)/(1 + m + n) + (b™2*xd"2*x(6%a~2+¥B*d"2 + b~ 2*xc*x(B*c -

Axd) + 4dxaxb*xdx(-(B*xc) + A*xd))*x~(2*n))/(1 + m + 2%n) + (b~ 3*d"3*(-(b*B*c)

+ Axb*d + 4xa*Bxd)*x”~(3*n))/(1 + m + 3*n) + (b"4*Bxd"4*x~(4*n))/(1 + m + 4

*n) - ((b*c - a*d) 4x(Bxc - Axd)*Hypergeometric2F1[1, (1 + m)/n, (1 +m + n
)/n, -((d*x"n)/c)])/(cx(1 + m))))/d"5

Maple [F] time = 0.492, size = 0, normalized size = 0.

(ex)" (a + bx")* (A + Bx™)
f dx
¢+ dx"

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*xx) m*x(a+b*x"n) 4*x(A+B*x"n)/(c+d*x"n),x)

[Out] int((e*x) “m*(a+b*x"n) 4% (A+B*x"n)/(c+d*x"n),x)



134

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

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m*(a+b*x"n) 4*(A+B*x"n)/(c+d*x"n),x, algorithm="maxima"

[Out] ((b"4*c ™ 4*d*e"m - 4*a*xb~3*c”3*d"2*e™m + 6*xa~2xb"2%c"2+%d"3*e"m - 4*a”3*xb*xc*xd
“4xe"m + a”4*xd"5xe"m)*A - (bT4*xc"5*xe"m - 4*axb”3kcT4xd*e"m + 6%a”2%b"2%c”3*
d"2%e"m - 4*a”3xb*c”2*d"3*e"m + a"4*xcxd”4*e"m)*B)*integrate(x"m/(d"6*x"n +
c*¥d”5), x) + ((m™4 + 2«m™3%(3*n + 2) + (11*n"2 + 18*%n + 6)*m™2 + 6%n"3 + 2%
(3*n73 + 11*n72 + 9%n + 2)*m + 11*n"2 + 6*n + 1)*B*b~4*d"4*e " m*x*e” (m*xlog(x
) + 4xnxlog(x)) - (((m™4 + 2#m~3*%(5*n + 2) + 24*n"4 + (35*%n~2 + 30*n + 6)*m
"2 + 50*%n"3 + 2*%(25%n"3 + 35*n"2 + 15%n + 2)*m + 35%n"2 + 10*n + 1)*b"4xc”3
*d*e™m - 4x(m~4 + 2*¥m~3*%(5%n + 2) + 24*n~4 + (35%n~2 + 30*n + 6)*m~2 + 50%*n
"3 + 2%(25*%n"3 + 35*n"2 + 15%xn + 2)*m + 35*n"2 + 10*n + 1)*axb"3*c”2xd"2*e”
m+ 6x(m~4 + 2+«m~3*%(5*xn + 2) + 24*n"4 + (35%n"2 + 30*n + 6)*m”~2 + 50*n"3 +
2% (25%n"3 + 35*n"2 + 15%n + 2)*m + 35*%n"2 + 10*n + 1)*a~2*%b"2*c*d"3*e™m - 4
*(m™4 + 2*m~3*%(5*n + 2) + 24*n~4 + (35%n"2 + 30*n + 6)*m”~2 + 50*n~3 + 2x(25
*n~3 + 35%n"2 + 15%n + 2)*m + 35%n"2 + 10*n + 1)*a~3*b*d"4*xe"m)*A - ((m~4 +
2%m~3*%(5*n + 2) + 24x*n~4 + (35%n"2 + 30*n + 6)*m~2 + 50%n~3 + 2*(25*n"3 +
35*%n"2 + 15*%n + 2)*m + 35%n"2 + 10*n + 1)*b"4*c"4*xe"m - 4*(m~4 + 2*m~3*(5*n
+ 2) + 24*n"4 + (35%n"2 + 30*n + 6)*m”~2 + 50*n"3 + 2% (25%n"3 + 35*n"2 + 15
*n + 2)*m + 35%n"2 + 10*n + 1)*axb”3*c"3*d*e”m + 6*x(m~4 + 2¥m”3*(5%n + 2) +
24*n~4 + (35%¥n"2 + 30*n + 6)*m~2 + 50*%n"3 + 2%(25*%n"3 + 35%n"2 + 15*%n + 2)
*m + 35*%n72 + 10*n + 1)*a”2%b"2%c”2*xd"2*%e"m - 4*x(m~4 + 2*xm~3*(5¥n + 2) + 24
*n~4 + (35*%n"2 + 30*n + 6)*m~2 + 50*n"3 + 2*(25*n"3 + 35*n"2 + 15%n + 2)*m
+ 35*%n"2 + 10*n + 1)*a~3*b*c*d"3*e™m + (m"4 + 2*xm~3*%(5*n + 2) + 24*n"4 + (3
5%¥n"2 + 30*n + 6)*m”~2 + 50*n"3 + 2% (25%n"3 + 35*n"2 + 15%n + 2)*m + 35%n"2
+ 10%n + 1)*a"4*xd"4*e”m)*B)*x*x"m + ((m~4 + m~3*(7*n + 4) + (14*n~2 + 21%*n
+ 6)*m”2 + 8+%n”3 + (8*n~3 + 28*n"2 + 21*n + 4)*m + 14*n"2 + 7*xn + 1)*A¥b"4x*
d"4xe™m - ((m™4 + m™3%(7+n + 4) + (14%n"2 + 21*n + 6)*m™2 + 8*n~3 + (8*%n"3
+ 28*%n"2 + 21*n + 4)*m + 14*n"2 + 7*n + 1)*b"4*xcxd"3*%e”m - 4*(m”4 + m”3*(7*
n+ 4) + (14*n"2 + 21%n + 6)*m™2 + 8*n~3 + (8*%n~3 + 28*n"2 + 21*n + 4)*m +
14*n~2 + 7*n + 1)*axb~3*d"4*e"m)*B)*x*e” (m*log(x) + 3*nxlog(x)) - (((m"4 +
4xm~3%(2*xn + 1) + (19%n"2 + 24%n + 6)*m™2 + 12*n~3 + 2*(6+¥n~3 + 19*n~2 + 12
*n + 2)*m + 19*n"2 + 8*n + 1)*b74*c*d"3*e"m - 4*x(m”"4 + 4xm~3*x(2xn + 1) + (1
9+n"2 + 24*n + 6)*m”2 + 12*n"3 + 2% (6*%n"3 + 19*n"2 + 12%n + 2)*m + 19*%n"2 +
8*n + 1)*axb"3*xd"4*e"m)*A - ((m~4 + 4*m™3*(2*n + 1) + (19*%n"2 + 24*n + 6)*
m~2 + 12%n"3 + 2%(6*n~3 + 19%n"2 + 12*n + 2)*m + 19*n~2 + 8*n + 1)*b~4*c 2%
d"2*xe"m - 4¥(m”4 + 4*m~3%(2*n + 1) + (19*n~2 + 24*n + 6)*m™2 + 12+%n"3 + 2x%(
6*n~3 + 19*n"2 + 12*n + 2)*m + 19%n"2 + 8*n + 1)*axb~3*xcxd"3*xe”m + 6x(m~4 +
4xm~ 3% (2*xn + 1) + (19%n"2 + 24*n + 6)*m™2 + 12*n"3 + 2% (6%n~3 + 19*n"2 + 1
2fn + 2)*m + 19%n"2 + 8*n + 1)*a”2xb”2*d"4*e"m)*B)*x*e” (m*xlog(x) + 2*n*log(
x)) + (((m~4 + m~3*%(9*n + 4) + (26*n"2 + 27+n + 6)*m~2 + 24*n~3 + (24*n~3 +
52*n"2 + 27%n + 4)*m + 26*%n"2 + 9%n + 1)*b"4xc”2*d"2%e"m - 4*x(m~4 + m~3%(9
*n + 4) + (26%n72 + 27*n + 6)*m™2 + 24*n"3 + (24*n"3 + 52*n"2 + 27%n + 4)*m
+ 26*n"2 + 9%n + 1)*axb”3*c*d"3*e"m + 6x(m"4 + m~3*%(9*n + 4) + (26*n"2 + 2
7*n + 6)*m”2 + 24*n"3 + (24*n"3 + 52*n"2 + 27*n + 4)*m + 26*n"2 + 9*kn + 1)*
a~2%b"2%d"4*xe"m)*A - ((m™4 + m~3*%(9*n + 4) + (26*n"2 + 27*n + 6)*m~2 + 24x*n
"3 + (24*%n"3 + 52*n"2 + 27#n + 4)*m + 26*n"2 + 9*n + 1)*b"4*c”3xd*e"m - 4x*(
m~4 + m~3*%(9*%n + 4) + (26*n"2 + 27%n + 6)*m”2 + 24*n"3 + (24%n"3 + 52*n"2 +
27*n + 4)*m + 26*n"2 + 9*n + 1)*a*b”3*c”2*d"2*e"m + 6x(m~4 + m~3*%(9*n + 4)
+ (26*n"2 + 27*n + 6)*m™2 + 24*n"3 + (24*n"3 + 52*n"2 + 27#n + 4)*m + 26*n
"2 + 9%n + 1)*a”"2*b"2*xc*xd"3*%e"m - 4*(m”4 + m”~3*(9*n + 4) + (26%n"2 + 27*n +
6)*m~2 + 24%n~3 + (24*n"3 + 52*n"2 + 27*n + 4)*m + 26*n"2 + 9*%n + 1)*a~3x*b
*xd~4*xe"m) *B) *x*e” (m*log(x) + n*xlog(x)))/((m~5 + 5xm™4*(2*n + 1) + Bx(7*n"2
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+ 8%n + 2)*m~3 + 24*n"4 + 5%x(10*%n”"3 + 21*n"2 + 12*%n + 2)*m~2 + 50*%n"3 + (24
*n~4 + 100*%n"3 + 105*%n"2 + 40%n + 5)*m + 35*%n"2 + 10*n + 1)*d"5)

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

(Bb4x5” + Ad* + (4 Bab® + Ab4)x4” +2 (3 Ba?b? + 2 Aab3)x3” +2 (2 Ba’b +3 Aazbz)xz” + (Ba4 +4 Aa®
dx™ + ¢

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m*(a+b*x"n) 4*(A+B*x"n)/(c+d*x"n),x, algorithm="fricas")

[Out] integral ((Bxb~4*x~(5*n) + A*a”4 + (4*Bxaxb”3 + Axb~4)*x~(4*n) + 2% (3*%Bxa~2x%
b"2 + 2xA*xaxb~3)*x”(3*n) + 2% (2*B*a”~3*b + 3xA*xa”2%b"2)*x”(2*n) + (Bxa"4 + 4
*A*a~3%b) *x"n) *(exx) "m/(d*x™n + c), x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m* (a+b*x**n)**4* (A+Brx**n)/(c+d*x**n) ,x)

[Out] Timed out

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

(Bx" + A)(bx" + a)* (ex)"
f dx
dx" + ¢

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m*(a+b*x"n) 4*(A+B*x"n)/(c+td*x"n),x, algorithm="giac")

[Out] integrate((B*x"n + A)*(b*x"n + a) 4*(e*x) m/(d*x"n + c), x)
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m n 3 n
399 f(ex) (a+bx")"(A+Bx )dx

c+dx"
Optimal. Leaf size=272
(ex)"*1 (~3a2bd?(Bc — Ad) + a®Bd® + 3ab?cd(Bc — Ad) + b® (~c2) (Bc — Ad))  bx"*!(ex)" (3aBd? - 3abd(Bc - Ad) +

de(m +1) " dBm+n+1)

[Out] (b*(3*a~2*xB*xd~2 + b~ 2*c*(B*c - A*d) - 3*axbxd*x(Bxc - A*d))*x~ (1 + n)*(e*xx)”
m)/(d73*%(1 + m + n)) - (b™2x(b*Bxc - Axb*d - 3*a*B*xd)*x~ (1 + 2*n)*(exx)"m)/
(d™2%(1 + m + 2*n)) + (b™3*Bxx~ (1 + 3*n)*(e*x) ™ m)/(d*(1 + m + 3*n)) + ((a~3
*B*d"3 - b"3*c"2*%(Bkxc — A*d) + 3*axb " 2*ckd*x(Bkxc - Axd) - 3*a”2%b*d"2%(B*c -
Axd))*(exx)”™(1 + m))/(d"4*ex(1 + m)) + ((bxc - a*xd) " 3*x(Bxc - Axd)*(exx)~ (1
+ m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/(c*xd"4x*
ex(1 + m))

Rubi [A] time = 0.397714, antiderivative size = 272, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 9, number of rules used = 4, integrand size = 31, LT

integrand size
0.129, Rules used = {570, 20, 30, 364}

(ex)"*1 (~3a2bd?(Bc — Ad) + a®Bd® + 3ab?cd(Bc — Ad) + b° (~c?) (Bc — Ad))  bx"*!(ex)" (3aBd? - 3abd(Bc - Ad) +
Fe(m +1) - B +n+1)

Antiderivative was successfully verified.

[In] Int[((e*x) m*x(a + b*x™n) " 3*%(A + B*x"n))/(c + d*x"n),x]

[Out] (b*(3*a~2xB*xd~2 + b~ 2*c*(Bxc - A*d) - 3*axbxd*x(Bxc - A*d))*x~ (1 + n)*(e*xx)”
m)/(d73*%(1 + m + n)) - (b™2x(b*Bxc - Axb*d - 3*a*B*xd)*x~ (1 + 2*n)*(exx)"m)/
(d72%(1 + m + 2*n)) + (b™3*Bxx~ (1 + 3*n)*(e*x) ™ m)/(d*(1 + m + 3*n)) + ((a~3
*B*d"3 - b7"3*c"2*x(Bkxc — A*d) + 3*axb”2*ckd*x(Bkxc — Axd) - 3*a"2%b*d"2%(B*c -
Axd))*(exx)"(1 + m))/(d"4*ex(1 + m)) + ((bxc - a*xd) " 3*x(Bxc - Axd)*(exx)~ (1
+ m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/(cxd~4x
ex(1 + m))

Rule 570

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

Rule 20

Int[(u_)*((a_.)*x(v_)) (@ )*((b_.)*(v_))"(n_), x_Symbol] :> Dist[(b~IntPart
[n]*(b*v) "FracPart[n])/(a"~IntPart [n]*(a*v) "FracPart([n]), Int[ux(a*v)"(m + n
), x1, x] /; FreeQ[{a, b, m, n}, x] & !IntegerQ[m] &% !IntegerQ[n] && !
IntegerQ[m + n]

Rule 30
Int[(x )" (m_.), x_Symbol] :> Simp[x~(m + 1)/(m + 1), x] /; FreeQ[m, x] && N

eQ[m, -1]

Rule 364
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Int[((c_.)*(x_)) " (m_.)*x((a_) + (b_.)*x(x_)"(n_))~(p_), x_Symbol] :> Simp[(a~
p*(c*x) " (m + 1)*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1, -((b*x"n)/a
1)/ (cx(m + 1)), x] /; FreeQ[{a, b, ¢, m, n, p}, x] && !'IGtQ[p, 0] && (ILt
Qlp, 01 Il GtQla, 01)

Rubi steps

(ex)" (a + bx")’ (A + Bx") . (a°Bd® — b*c2(Bc — Ad) + 3abPcd(Bc - Ad) - 3a%bd?(Bc - Ad)) (ex)™ b (3«

f c + dx" r= f d* *

(a°Bd® — B*c2(Bc — Ad) + 3ab?cd(Bc - Ad) - 3a%bd?(Bc - Ad)) (ex)'*™  (1°B)
N .

d*e(1 + m)

(a°Bd® — B*c2(Bc — Ad) + 3abPcd(Bc - Ad) - 3a2bd?(Bc - Ad)) (ex)+m  (be =«
Aol +m) M

b (3a2Bd? + b2c(Bc — Ad) - 3abd(Bc — Ad)) x**"(ex)"  p2(bBc — Abd - 3aBd)x
- A1 +m+n) d2(1 + m + 2n)

Mathematica [A] time = 0.530397, size = 231, normalized size = 0.85

3
302 (Ad—Bo) +aBd +3abcd(Be-Ad) e Ad-B) bix" (3a2Bd?+3abd(Ad—Bc)+b2c(Bc-Ad)) . P (GaBd+ Abd-bBe) (be-ad)*(
m+1 m+n+1 m+2n+1

d4

x(ex)™

Antiderivative was successfully verified.

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

[Out] (x*(e*xx) m*x((a~3*B*d~3 + 3*a*b”2*ckd*x(Bxc — A*xd) + b~ 3*c™2*%(-(Bxc) + Axd) +
3*xa"2xbxd" 2% (- (Bxc) + A*d))/(1 + m) + (bxd*x(3*a"2*xBxd~2 + b~ 2*c*(Bxc - Ax*xd

) + 3xaxb*d*x(-(B*c) + A*d))*x™n)/(1 + m + n) + (b"2xd"2*(-(b*B*c) + Axbxd +
3*xaxB*xd)*x~(2*n))/(1 + m + 2*n) + (b~3*%B*d"3*x~(3*n))/(1 + m + 3*n) + ((b*

c - axd) "3*x(Bxc - Axd)=Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*
x™n)/c)])/(cx(1 + m))))/d"4

Maple [F] time = 0.493, size = 0, normalized size = 0.

(ex)" (a + bx")® (A + Bx")
dx
c + dx"

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*xx) m*(a+b*x"n) 3*x(A+B*x"n)/(c+d*x"n),x)

[Out] int((e*x) m*(a+b*x"n) 3% (A+B*x"n)/(c+d*x"n) ,x)

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

result too large to display

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

[Out] -((b73*%c"3xd*e"m - 3*axb”~2%c~2*%d"2%e"m + 3*a~2*b*c*xd"3*xe™m - a~3*d " 4*xe"m)*A

- (b73%c"4*xe"m - 3%axb"2xc”3kd*xe"m + 3%a”2xbxc”2xd"2%e"m - a " 3*xcxd"3*xe"m) *
B)*integrate(x"m/(d"5*x"n + c*d™4), x) + ((m™3 + 3*m™2*(n + 1) + (2*n"2 + 6
*xn + 3)*m + 2*n"2 + 3%n + 1)*Bxb~3*%d"3*e"m*x*e” (m*xlog(x) + 3*nxlog(x)) + ((
(m™3 + 3*m™2*x(2*n + 1) + 6*%n~3 + (11*n"2 + 12%n + 3)*m + 11%n"2 + 6*n + 1)*
b~3*c"2xd*e”m - 3*(m~3 + 3*km™2*(2*n + 1) + 6%n~3 + (11*n"2 + 12*n + 3)*m +
11*n"2 + 6%n + 1)*a*xb™2*ckd"2*e™m + 3*x(m~3 + 3*m™2*%(2*n + 1) + 6*xn~3 + (11%
n"2 + 12*n + 3)*m + 11*%n"2 + 6*n + 1)*a"2*xb*xd"3*xe"m)*A - ((m™3 + 3*xm~2*(2*n

+ 1) + 6*xn~3 + (11*n"2 + 12*%n + 3)*m + 11*n"2 + 6*n + 1)*b~3*c"3*%e™m - 3*(
m~3 + 3*xm”2*%(2%n + 1) + 6*n~3 + (11*n"2 + 12*n + 3)*m + 11*n"2 + 6%n + 1)*a
*b72%c”2*¢d*e™m + 3*x(m”3 + 3*m”2%(2%n + 1) + 6*n”3 + (11*n"2 + 12%n + 3)*m +

11*n"2 + 6*n + 1)*a"2%b*c*d"2*%e™m - (m™3 + 3*xm™2*x(2%n + 1) + 6*n"3 + (11*n
"2 + 12%n + 3)*m + 11*n"2 + 6%n + 1)*a”3*d"3*e"m)*B)*x*x"m + ((m"3 + m™2*x(4
*n + 3) + (3*n"2 + 8*n + 3)*m + 3*%n"2 + 4*n + 1)*A*b"3*d"3*e™m - ((m”™3 + m~
2%(4xn + 3) + (3*n"2 + 8%n + 3)*m + 3*n"2 + 4%n + 1)*¥b"3*cxd"2*e"m - 3*x(m~3

+ m™2%(4*n + 3) + (3*n"2 + 8#n + 3)*m + 3*n"2 + 4*xn + 1)*a*xb”2+xd"3*e"m)*B)
xx*xe” (m*xlog(x) + 2*n*xlog(x)) - (((m™3 + m™2%(6*xn + 3) + (6*#n"2 + 10*n + 3)*
m+ 6*xn"2 + 5%n + 1)*b " 3*kckd"2*%e"m - 3*(m~3 + m™2*%(5*%n + 3) + (6*n"2 + 10*n

+ 3)xm + 6*n"2 + 5%n + 1)*axb”2xd"3*e"m)*A - ((m™3 + m™2*x(5*n + 3) + (6%n~
2 + 10*n + 3)*m + 6*n"2 + 5%n + 1)*b"3*c”2*xd*e"m - 3*x(m~3 + m~2*(5*n + 3) +

(6*xn~2 + 10*n + 3)*m + 6*n~2 + 5*n + 1)*a*xb”2*c*d"2*e"m + 3*(m~3 + m~2x (5%
n+ 3) + (6xn~2 + 10*n + 3)*m + 6*n"2 + 5xn + 1)*a”2*b*d”"3*e"m)*B)*x*e” (m*1
og(x) + nxlog(x)))/((m~4 + 2*m~3*(3*n + 2) + (11*n"2 + 18*n + 6)*m~2 + 6*n”
3 + 2x(3*n"3 + 11*n"2 + 9%n + 2)*m + 11*n"2 + 6*n + 1)*d"4)

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

(Bb3x4” + Aa® + (3 Bab? + Ab3)x3” +3 (BaZb + Aabz)xzn + (Ba3 +3 Aazb)x”) (ex)"
integral e , X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m*(a+b*x"n) 3% (A+B*x"n)/(c+td*x"n),x, algorithm="fricas")

[Out] integral ((B*b~3*x~(4*n) + A*a~3 + (3*Bxaxb”2 + A*b~3)*x~(3*n) + 3x(B*a~2*b

+ Axaxb”2)*x~(2*n) + (B*xa~3 + 3*xA*xa”2*xb)*x"n)*(exx) m/(d*x"n + c), x)

Sympy [C] time = 56.4896, size = 1503, normalized size = 5.53

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**m* (a+b*x**n)**3* (A+B*x**n)/(c+d*x**n) ,x)

[Out] Axa**3kex*km*xm*x*x**m*lerchphi(d*x**n*exp_polar(I*pi)/c, 1, m/n + 1/n)*gamma

(m/n + 1/n)/(c*n**2xgamma(m/n + 1 + 1/n)) + Akxakx*3kexkmkx*x*k*m*lerchphi(d*x
x*xnxexp_polar(I*pi)/c, 1, m/n + 1/n)*gamma(m/n + 1/n)/(c*n**2*gamma(m/n + 1
+ 1/n)) + 3xAkxax* 2xbkxex* mrm*x*kxr*kmxx**xn*lerchphi (d*x**n*exp_polar(I*pi)/c,
1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(c*kn**2*gamma(m/n + 2 + 1/n)) + 3*A
xaxx2¥brexxmkxkx*kkm¥x*k*knklerchphi (d*x*x*nxexp_polar(I*pi)/c, 1, m/n + 1 + 1/
n)*gamma(m/n + 1 + 1/n)/(cxnxgamma(m/n + 2 + 1/n)) + 3*kAkar*2kbkex*kmkx*x**km



139

xx*¥*n*lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 +

1/n)/(cxnx*2*gamma(m/n + 2 + 1/n)) + 3xAxaxbx*k2kerxmxmxx*x**km*x** (2*n)*xlerc
hphi (d*x**n*xexp_polar(I*pi)/c, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(c*n*
x2xgamma (m/n + 3 + 1/n)) + 6kAxaxbk*2kexkxm*xkx*x*xm*x** (2+n)*lerchphi (d*x**nx*
exp_polar(I*pi)/c, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(c*n*gamma(m/n +
3 + 1/n)) + 3*Akxaxbk*2kexkmxx*x*k*kmkx** (2*n)*lerchphi (d*x**n*exp_polar (I*pi)
/c, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(c*n**2*xgamma(m/n + 3 + 1/n)) +
Axb**3kexkxmrmkxkx*k*xm*x*k* (3kn) *lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 3
+ 1/n)*gamma(m/n + 3 + 1/n)/(c*n**2xgamma(m/n + 4 + 1/n)) + 3xAxbk*3kex*kmx
xxxxkmxx*k (3*%n) *lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 3 + 1/n)*gamma(
m/n + 3 + 1/n)/(ckn*xgamma(m/n + 4 + 1/n)) + Axb¥x3kexxmkxkxk*mkxk* (3*n)*ler
chphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 3 + 1/n)*gamma(m/n + 3 + 1/n)/(c*n
xk2xgamma (m/n + 4 + 1/n)) + Bxakx*3kexkm¥mkx*x*xm*x**nklerchphi (dxx**nxexp_p
olar(I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(c*n**2*xgamma(m/n + 2
+ 1/n)) + Braxx3kxex mrx*xk*mkx*x*n*lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n
+ 1 + 1/n)*gamma(m/n + 1 + 1/n)/(cxn*gamma(m/n + 2 + 1/n)) + Bxax*3*ex* mkx
xxk*xmkxk*knxlerchphi (dxx**n*exp_polar (I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n +

1 + 1/n)/(c*n**2*xgamma(m/n + 2 + 1/n)) + 3*xBxakx*2kbxex* mkm*x*x*k*m*x** (2%n)
xlerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/
(c*n**2xgamma(m/n + 3 + 1/n)) + 6*xBxax*x2kbxex* mkx*x*xm*x** (2*n)*lerchphi (dx*
x*x*n¥xexp_polar(I*pi)/c, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(c*n*gamma (m
/n + 3 + 1/n)) + 3*Braxx2*bkexxmkxkx*x*km*x** (2+n)*lerchphi (d*x**n*exp_polar(
I*pi)/c, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(c*n**2*xgamma(m/n + 3 + 1/n
)) + 3xBkaxbx*2kxex* mkmxx*kxk*kmrx** (3*n)*lerchphi (d*x**n*exp_polar (I*pi)/c, 1
, m/n + 3 + 1/n)*gamma(m/n + 3 + 1/n)/(c*n**2xgamma(m/n + 4 + 1/n)) + 9*Bx*a
*xbxk2kexkmrx*xxk*kmxx** (3%n) *lerchphi (d*x**n*exp_polar(Ixpi)/c, 1, m/n + 3 +

1/n)*gamma(m/n + 3 + 1/n)/(c*n*gamma(m/n + 4 + 1/n)) + 3*Bkaxb¥*2xexkmxx*x*
*xm¥x*x* (3*%n) *xlerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 3 + 1/n)*gamma(m/n
+ 3 + 1/n)/(c*n**2xgamma(m/n + 4 + 1/n)) + Bxb*x*3kexsmrm*xkxrkm*x** (4*n)*le
rchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 4 + 1/n)*gamma(m/n + 4 + 1/n)/(c*
nx*k2xgamma(m/n + 5 + 1/n)) + 4*Bxbk*3kexxm*x*xk*m*x** (4xn)*lerchphi (d*x**nx*
exp_polar(I*pi)/c, 1, m/n + 4 + 1/n)*gamma(m/n + 4 + 1/n)/(c*n*gamma(m/n +

5 + 1/n)) + Bxb**3kexkmxx*x*x*kmkx** (4*n)*lerchphi (d*x**n*exp_polar (I*pi)/c,

1, m/n + 4 + 1/n)*gamma(m/n + 4 + 1/n)/(c*n**2*gamma(m/n + 5 + 1/n))

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

(Bx" + A)(bx" + a)° (ex)™
dx
dx" + ¢

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((B*x™n + A)*(b*x™n + a) 3*(e*xx) m/(d*x"n + c), x)
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(ex)m(a+bx”)2(A+Bx
c+dx™

) dx

323

Optimal. Leaf size=187

m+l m+n+l ~ dx"

(ex)"*1 (a2Bd? - 2abd(Bc — Ad) + bc(Bc - Ad)) (ex)"*(be — ad)*(Bc — Ad) oF (1, —— ,—7) b (ex)(
dBe(m +1) - cd3e(m +1) - d2

[Out] -((b*(b*Bxc - A*b*d - 2*a*B*d)*x~ (1 + n)*(e*x)"m)/(d"2*(1 + m + n))) + (b”2
*Bxx~ (1 + 2*xn)*(exx)"m)/(d*(1 + m + 2*n)) + ((a"2*%B*xd~2 + b~ 2*c*(B*c - Ax*xd)

- 2%axbxd* (Bxc — A*d))*(e*xx)"(1 + m))/(d"3*ex(1 + m)) - ((b*c - a*xd) 2x(Bx

c - Axd)*(exx)”~ (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*
x"n)/c)])/(c*d"3*ex(1 + m))

Rubi [A] time = 0.254068, antiderivative size = 187, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 7, number of rules used = 4, integrand size = 31, e e =

integrand size
0.129, Rules used = {570, 20, 30, 364}

m+1l m+n+l  dx"

(ex)"*1 (a2Bd? - 2abd(Bc — Ad) + b2c(Bc - Ad)) (ex)"*1(bc — ad)*(Bc — Ad) ,F, (1, —— ,—7) b (ex)(

dBe(m +1) cd3e(m +1) d2

Antiderivative was successfully verified.

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

[Out] -((b*(bxB*xc - Axbxd - 2%a*B*d)*x~ (1 + n)*(e*x)"m)/(d"2*(1 + m + n))) + (b~2
*Bxx~ (1 + 2*xn)*(exx)"m)/(d*(1 + m + 2*n)) + ((a"2*xBxd"2 + b~ 2*c*x(B*c — Ax*d)

- 2%axbxd* (Bkc - A*xd))*(e*xx)"(1 + m))/(d"3*ex(1 + m)) - ((b*xc - a*xd) 2x(Bx

c - Axd)*(exx)”~ (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*
x"n)/c)])/(c*d"3*%ex(1 + m))

Rule 570

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

Rule 20

Int[(u_)*x((a_)*x(w_ ) (@ )*((b_.)*(v_))"(n_), x_Symbol] :> Dist[(b~IntPart
[n]*(b*v) "FracPart[n])/(a"~IntPart[n]*(a*v) FracPart([n]), Int[ux(a*v)"(m + n
), x], x] /; FreeQ[{a, b, m, n}, x] && !'IntegerQ[m] && !IntegerQ[n] && !
IntegerQ[m + n]

Rule 30

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

Rule 364

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



Qlp, 0] Il GtQ[a, 0])

Rubi steps
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f (ex)" (@ + 0"’ (A +Bx) | f [ (a2Bd? + b2c(Bc — Ad) — 2abd(Bc — Ad)) (ex)"  D(bBe + Abd + 2aBd)x"

c+dx"

a3 d?

B (a2Bd? + B2c(Bc — Ad) - 2abd(Bc — Ad)) (ex)™*™  (1?B) [ x?"(ex)" dx ((be -
= Pe(l + m) " d B

(a?Bd? + b2c(Bc - Ad) — 2abd(Bc — Ad)) (ex)!*"  (be = ad)*(Bc — Ad)(ex)'*™ ,
B d3e(1 + m) - cdBe(1 +

_ _b(bBe - Abd - 2aBd)x*"(ex)" 1Bt " (ex)" (aBd? + b?c(Bc — Ad) — 2a
- d2(1 + m + n) d(1 +m + 2n) d3e(1 + 1

Mathematica [A] time = 0.288652, size = 154, normalized size = 0.82

m+1 m+n+l_ dx"

2
(be—ad)*(Be-Ad) oF 1( R T) . bix"(2aBd+Abd-bBe) b2Bf2x2n

x(e m+1

Xy a*Bd?+2abd(Ad—Bc)+b?c(Be-Ad)

c(m+1) m+n+1 m+2n+1

a3

Antiderivative was successfully verified.

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

[Out] (x*(e*xx) m*x((a~2*%Bxd~2 + b~ 2*c*(Bxc - A*xd) + 2*axbxd*x(-(B*c) + A*d))/(1 + m
) + (bxd*(-(bxB*c) + Axbxd + 2*a*B*d)*x™n)/(1 + m + n) + (b"2%Bxd~2*x~ (2*n)

)/(1 +m + 2xn) - ((b*xc - a*xd) 2*x(B*c - Axd)*Hypergeometric2F1[1, (1 + m)/n

, (1 +m+n)/n, -((d*x"n)/c)])/(cx(1 + m))))/d"3

Maple [F] time = 0.491, size = 0, normalized size = 0.

(ex)" (a + bx")* (A + Bx")
dx
c + dx"

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

((bzczdem — 2 abcd?e™ + a2d3em)A - (bzc3em — 2 abcde™ + azcdzem)B) f d4x”x+ e dx +

(m2+m(n+2)+n+1)1

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*xx) “m*(a+b*x"n) 2% (A+B*x"n)/(c+d*x"n),x, algorithm="maxima")
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[Out] ((b72%c™2xd*e"m - 2*axbxc*d™2%e”m + a”2*d"3*e"m)*A - (b~ 2*xc"3*e"m - 2*axbx*c
“2%d*e"m + a”2%c*d"2*e"m)*B)*integrate(x"m/(d"4*x"n + c*d”3), x) + ((m"2 +
m¥(n + 2) + n + 1)*B*b72*d"2%e " m*x*e” (m*xlog(x) + 2*n*xlog(x)) - (((m™2 + mx*(
3kn + 2) + 2*n"2 + 3%n + 1)*b"2*ckd*e"m - 2x(m"2 + m*(3*n + 2) + 2*n"2 + 3%
n + 1)*axbxd™2*e"m)*A - ((m™2 + m*x(3*n + 2) + 2*%n"2 + 3*n + 1)*b~2*c"2*e"m
- 2x(m”2 + m*x(3*n + 2) + 2¥n"2 + 3*n + 1)*axb¥ckd*e™m + (m~2 + m*x(3*n + 2)
+ 2*n72 + 3%n + 1)*a”"2*xd"2*%e"m)*B)*x*x"m + ((m~2 + 2«mx(n + 1) + 2%n + 1)*A
*b72+%d"2%e™m - ((m™2 + 2xm*x(n + 1) + 2%n + 1)*b”~2*c*xd*e™m - 2x(m~2 + 2*m*(n
+ 1) + 2%n + 1)*axb*d"2%e"m)*B)*x*e” (m*xlog(x) + n*log(x)))/((m~3 + 3*m~2x*(
n+ 1) + (2*xn"2 + 6*n + 3)*m + 2*n"2 + 3*n + 1)*d"3)

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

. (Bb2x3” + Aa® + (2 Bab + Abz)xzn + (Ba2 +2 Aab)x”) (ex)™
integral ,X
dx™ + ¢

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m*(a+b*x"n) 2% (A+B*x"n)/(ctd*x"n),x, algorithm="fricas")

[Out] integral ((B*xb~2*x~(3*n) + A*a~2 + (2xBxa*xb + Axb~2)*x~(2xn) + (B*a”2 + 2*Ax
axb)*x"n)*(e*xx) m/(d*x"n + c), x)

Sympy [C] time = 26.4276, size = 1085, normalized size = 5.8

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Axa**2*ex*km*xm*x*x**m*lerchphi(d*x**n*exp_polar(I*pi)/c, 1, m/n + 1/n)*gamma
(m/n + 1/n)/(c*n**2xgamma(m/n + 1 + 1/n)) + Akxakx*2kexkmkx*x*k*m*lerchphi (d*x
x*knxexp_polar(I*pi)/c, 1, m/n + 1/n)*gamma(m/n + 1/n)/(c*n**2*gamma(m/n + 1
+ 1/n)) + 2xAsxaxbkxex* mkmxx*x*x*mrx**n*lerchphi (d*xx**n*exp polar(I*pi)/c, 1,
m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(cxn**2*gamma(m/n + 2 + 1/n)) + 2*A*xax
bxex*mkx*x*k*mkx*k*nxlerchphi (dxx**n*exp_polar(I*pi)/c, 1, m/n + 1 + 1/n)*gam
ma(m/n + 1 + 1/n)/(c*n*gamma(m/n + 2 + 1/n)) + 2xAkxaxbkerkmkxkxxkmkx**nkler
chphi (d*x**n*exp_polar (I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(c*n
xk2xgamma (m/n + 2 + 1/n)) + Axbk*2kexkmxmkx*x*xm*x** (2*n)*lerchphi (d*x**n*e
xp_polar(I*pi)/c, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(c*n**2xgamma (m/n
+ 3 + 1/n)) + 2kAxb**2kexkmxx*xkkmkxk* (2*n)*lerchphi (d*x**n*exp_polar (I*pi)
/c, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(c*n*gamma(m/n + 3 + 1/n)) + Axb
*okxek KMk XKk *xmkxkk (2*%n) *xlerchphi (d*x**nxexp_polar(I*pi)/c, 1, m/n + 2 + 1/
n)*gamma(m/n + 2 + 1/n)/(c*knx*2xgamma(m/n + 3 + 1/n)) + Bxak*2kexkmxmkx*x**
m*x**n*lerchphi (d*x**n*xexp_polar(I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 +
1/n) / (c*n**2xgamma (m/n + 2 + 1/n)) + Braxx2kxer mrx*x*x* mrx**n*lerchphi (dxx*
*xnxexp_polar(I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(c*n*gamma(m/n
+ 2 + 1/n)) + Bxaxk2xexkmkxxx**xmxx**nxlerchphi (d*x**n*exp_polar(I*pi)/c, 1
, m/n + 1 + 1/n)*xgamma(m/n + 1 + 1/n)/(c*kn**2xgamma(m/n + 2 + 1/n)) + 2xB*a
xb¥exkmrm*xkxxkm*xk* (2+n) *lerchphi (d*xx**n*exp_polar(I*pi)/c, 1, m/n + 2 + 1
/n)*gamma(m/n + 2 + 1/n)/(cxn*x*2xgamma(m/n + 3 + 1/n)) + 4xBkakxbkerkmkxrx*x*
m*x*x* (2*n) *lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 2 + 1/n)*gamma(m/n +
2 + 1/n)/(c*n*gamma(m/n + 3 + 1/n)) + 2*Bxaxbkxex*kmkx*kx*k*m*x** (2+n)*lerchph
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i(d*x**n*exp_polar(I*pi)/c, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(c*n**2x
gamma(m/n + 3 + 1/n)) + Bxbkx2xexxm¥mix*x*k*m*x** (3*n)*lerchphi (d*x**n*exp_p
olar(I*pi)/c, 1, m/n + 3 + 1/n)*gamma(m/n + 3 + 1/n)/(c*n**2*xgamma(m/n + 4
+ 1/n)) + 3*Bxbk*2kexkm¥xkx*xkm*x** (3*n) *lerchphi (d*x**n*exp_polar(Ixpi)/c,
1, m/n + 3 + 1/n)*gamma(m/n + 3 + 1/n)/(c*n*xgamma(m/n + 4 + 1/n)) + Bxb**2x
ex*kmxx*x*k*kmkx** (3*n) *lerchphi (d*x**n*exp_polar (I*pi)/c, 1, m/n + 3 + 1/n)x*g
amma(m/n + 3 + 1/n)/(cxn**2xgamma(m/n + 4 + 1/n))

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

(Bx" + A)(bx" + a)* (ex)™
f dx
dx" + ¢

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((B*x™n + A)*x(b*xx™n + a) 2*(e*xx) m/(d*x"n + c), x)
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394 f (ex)"™(a+bx™)(A+Bx™) dx

c+dx™"

Optimal. Leaf size=122

m+1 man+l  dx”

(ex)"*! (be — ad)(Be — Ad) Fy (1’ w7 n _T) _ (ex)"*!(-aBd — Abd + bBc)  bBx"*!(ex)"
cd?e(m +1) d%e(m +1) dm+n+1)

[Out] (b*B*x~(1 + n)*(exx)"m)/(d*(1 + m + n)) - ((b*Bxc - Axbxd - a*xBxd)x*(exx) (1
+ m))/(d™2xex(1 + m)) + ((bxc - axd)*(Bxc - A*xd)*(e*x)” (1 + m)*Hypergeomet
ric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/(c*d"2*e*x(1 + m))

Rubi [A] time = 0.126177, antiderivative size = 122, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 5, number of rules used = 4, integrand size = 29, /e

0.138, Rules used = {570, 20, 30, 364}

integrand size

m+1 m+n+l  dx"

1
“W%w“”w&‘mmﬂﬁﬁr'n *7)_@M“HmﬁAW+wo+wﬂWww
cd?e(m + 1) d2e(m +1) dm+n+1)

Antiderivative was successfully verified.

[In] Int[((e*x) m*x(a + bx*x™n)*x(A + Bxx"n))/(c + d*x"n),x]

[Out] (b*B*x~(1 + n)*(e*x)"m)/(d*x(1 + m + n)) - ((b*B*c - Axb*d - a*B*d)*(exx) (1
+ m))/(d72%ex(1 + m)) + ((b*xc - a*xd)*(Bxc - Axd)*(exx)~ (1 + m)*Hypergeomet
ric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/(c*d"2xe*x(1 + m))

Rule 570

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

Rule 20

Int[(u_)*x((a_)*x(w_ ) (@ )*((b_.)*(v_))"(n_), x_Symbol] :> Dist[(b~IntPart
[n]*(b*v) "FracPart[n])/(a"~IntPart[n]*(a*v) FracPart([n]), Int[ux(a*v)"(m + n
), x], x] /; FreeQ[{a, b, m, n}, x] && !'IntegerQ[m] && !IntegerQ[n] && !
IntegerQ[m + n]

Rule 30

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

Rule 364

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

Rubi steps
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f (ex)™ (a + bx™) (A + Bx™) Dy < f((—bBc + Abd + aBd)(ex)™ N bBx'(ex)™ N (=bc + ad)(-Bc + Ad)(ex)m) dr

c + dx" d2 d d2 (c + dx")
__(bBc - Abd - aBd)(ex)" " (bB) [ ¥"(ex)" dx ((be - ad)(Be - Ad)) o
d%e(1 + m) d d?

1+m 1+m+n dx"

(bBc — Abd — qu)(ex)Hm (bc — ad)(Bc — Ad)(ex)“’” oF; (1, — i
B Pe(l +m) * cde(l +m)

1+7
1, —
n

bBx*"(ex)™  (bBc — Abd — aBd)(ex)*™ (be — ad)(Be — Ad)(ex)*™" oFy (
T A0 +man) Ze(l +m) - cde(l +m)

Mathematica [A] time = 0.146505, size = 95, normalized size = 0.78

m+1 m+n+l  dx"

(be-ad)(Be-Ad) oF 1(1,7, W T) aBd+Abd—bBc  bBdx"
+ +
c(m+1) m+1 m+n+1

dZ

x(ex)™

Antiderivative was successfully verified.
[In] Integratel[((e*x) m*x(a + bxx"n)*(A + B*x"n))/(c + d*x"n),x]
[Out] (x*(e*xx) mx((-(b*B*c) + A*bxd + a*B*d)/(1 + m) + (b*Bxd*x™n)/(1 + m + n) +

((bxc - axd)*(B*c - Ax*d)*Hypergeometric2Fi[1, (1 + m)/n, (1 + m + n)/n, -((
d*x™n)/c)]1)/(cx(1 + m))))/d"2

Maple [F] time = 0.347, size = 0, normalized size = 0.

(ex)" (a + bx™) (A + Bx™)
dx
c + dx"

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

m Bbde™ (m + 1)xeM 05 +108() 4 (Abde™(m + 1 +1) -
—((bcdem — adzem)A - (bczem - acdem)B) f % dx + 2% (m + e (Abde™(m + n +1)
dx" + cd (m2+m(n+2)+1

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -((b*c*d*xe™m - a*d™2*e"m)*A - (b*c™2*e"m - axc*d*e"m)*B)*integrate(x"m/(d"3
*x™n + c*d”2), x) + (Bxbkdxe"mx(m + 1)*x*e”(m*xlog(x) + n*xlog(x)) + (Axbxdx*e
“m¥(m + n + 1) - (b*xcke"m*(m + n + 1) - akd*xe"mx(m + n + 1))*B)*x*x"m)/((m~

2 +mx(n + 2) +n + 1)*%d"2)
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Fricas [F] time = 0., size = 0, normalized size = 0.

(Bbx2" + Aa + (Ba + Ab)x") (ex)"
;X

integral
& dx" + ¢

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integral ((Bxb*x~(2*n) + A*xa + (B*a + Axb)*x"n)*(e*x) m/(d*x™n + c), x)

Sympy [C] time = 9.55414, size = 666, normalized size = 5.46

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**m* (a+b*x**n)* (A+B*x**n)/(c+d*x**n) ,x)

[Out] Axakex*mxm*x*x**m*lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 1/n)*gamma(m/
n + 1/n)/(cxn**2*gamma(m/n + 1 + 1/n)) + Axaxexxmkx*x*xm*lerchphi (dxx**n*ex
p_polar(I*pi)/c, 1, m/n + 1/n)*gamma(m/n + 1/n)/(c*n**2*gamma(m/n + 1 + 1/n
)) + Axbkxexsmrm¥x*kxx*kmxx*k*n*klerchphi(d*x**n*exp_polar(I*pi)/c, 1, m/n + 1 +
1/n)*gamma(m/n + 1 + 1/n)/(cxn**x2*gamma(m/n + 2 + 1/n)) + Axbrexxm*x*x**km*
x**xn*lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1
/n)/(c*n*gamma(m/n + 2 + 1/n)) + Axbxexsmkxxx*xm*x**nklerchphi (d*x**nxexp_p
olar(I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(c*n**2*xgamma(m/n + 2
+ 1/n)) + Braxexk mrm¥x*xx*kmxx**n*lerchphi(d*x**n*exp_polar(I*pi)/c, 1, m/n
+ 1 + 1/n)*gamma(m/n + 1 + 1/n)/(cxn**2*gamma(m/n + 2 + 1/n)) + Bkakexkm*x*
xxxmkxk*knklerchphi (d*x*x*n*exp_polar(I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n +
1 + 1/n)/(c*n*gamma(m/n + 2 + 1/n)) + Braxexxmkxxx*xm*x**nklerchphi (d*x**n*
exp_polar(I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(c*n**2*gamma(m/n
+ 2 + 1/n)) + B¥bxexxmkmxx*x*k*mkx** (2xn)*lerchphi (dxx**n*exp_polar (I*pi)/c
, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(c*kn*x*2*gamma(m/n + 3 + 1/n)) + 2%
Bxb*exkmxx*x*k*kmkx** (2+n) *lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 2 + 1/
n)*gamma(m/n + 2 + 1/n)/(c*n*xgamma(m/n + 3 + 1/n)) + Bxbkekrkmkx*xokkmkxk* (2%
n)*lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n
)/ (c*n**2+gamma(m/n + 3 + 1/n))

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

(Bx™ + A)(bx" + a) (ex)"
dx
dx" +c

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m*(a+b*x"n)*(A+B*x"n)/(c+d*x"n),x, algorithm="giac")

[Out] integrate((B*x"n + A)*(b*x"n + a)*(exx) m/(d*x"n + c), x)
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(ex)"(A+Bx
c+dx™

3.25 D dx

Optimal. Leaf size=78

m+1 m+n+1 dx”)

B(ex)m+1 (@x>m+1(BC - Ad) 2F1 (1, T’ P -
de(m +1) cde(m +1)

[Out] (B*(e*xx)~(1 + m))/(d*ex(1 + m)) - ((Bxc - A*d)*(exx)~ (1 + m)+*Hypergeometric
2F1[1, (1 +m)/n, (1 +m + n)/n, -((d*x"n)/c)])/(cxd*ex(1 + m))

Rubi [A] time = 0.0395393, antiderivative size = 78, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 22, LT

integrand size
0.091, Rules used = {459, 364}

m+1 m+n+l dx“)

B(ex)m+1 (€X)m+1(BC - Ad) 2F1 (1, 7 ;

n c
de(m +1) - cde(m +1)

Antiderivative was successfully verified.

[In] Int[((e*x) m*x(A + Bxx"n))/(c + d*x"n),x]

[Out] (Bx(e*xx)~(1 + m))/(d*ex(1 + m)) - ((Bxc - A*xd)*(e*xx)” (1 + m)*Hypergeometric
2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/(c*xd*ex(1 + m))

Rule 459

Int[((e_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(m_))"(p_.)*((c_) + (d_)*(x_)"(n
_)), x_Symbol] :> Simp[(d*(e*x)”"(m + 1)*(a + bxx™n) (p + 1))/(b*ex(m + nx(p
+ 1) + 1)), x] - Dist[(axd*(m + 1) - bxcx(m + nx(p + 1) + 1))/ (bx(m + n*x(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 - axd, 0] && NeQ[m + n*x(p + 1) + 1, 0]

Rule 364

Int[((c_)*(x ))"(m_.)*x((a_) + (b_.)*x(x_ )" (n_))"(p_), x_Symbol] :> Simp[(a~
px(c*xx)~(m + 1)+*Hypergeometric2F1i[-p, (m + 1)/n, (m + 1)/n + 1, -((b*x"n)/a
)1)/(cx(m + 1)), x] /; FreeQ[{a, b, ¢, m, n, p}, x] && !'IGtQ[p, 0] && (ILt
Qlp, 0] |l GtQla, 0])

Rubi steps

(ex)™ (A + Bx") e B(ex)1+m B (Bc(1 +m)— Ad(1 + m))f (ex;’; dx

Cc+

C + dx" T e+ m) d(l +m)
Bexyl+m  (Be—Ad)(ex)™*" 5Fy (L e —d—)
= de(1 + m) - cde(1 + m)

Mathematica [A] time = 0.0645983, size = 57, normalized size = 0.73

m+1 m+n+l dx”)

x(ex)" ((Ad ~ Be),F, (1, mel mend,
cd(m +1)
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Antiderivative was successfully verified.
[In] Integrate[((e*xx) m*(A + Bxx"n))/(c + d*x"n),x]

[Out] (x*x(e*xx) mx(B*c + (-(B*c) + Axd)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n
)/n, -((d*x"n)/c)]))/(cxd*(1 + m))

Maple [F] time = 0.36, size = 0, normalized size = 0.

(ex)" (A + Bx™)
— " dx
c+ dx"

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*x(A+B*x"n)/(c+d*x"n),x)

[Out] int((e*x) m*(A+B*x"n)/(c+d*x"n),x)

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

Bexx™ x™
_ (Bee™ — Ade™ f—d
a1y B ) Frra™

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m*(A+B*x"n)/(c+d*x"n),x, algorithm="maxima"

[Out] Bxe"m*x*x"m/(d*(m + 1)) - (Bxc*e™m - Axd*e m)*integrate(x"m/(d™2*x"n + c*d)

, X)

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

(Bx™ + A) (ex)" )
—_— x
dx™ +c

integral (

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m*(A+B*x"n)/(c+d*x"n),x, algorithm="fricas")

[Out] integral((Bxx™n + A)*(e*x) " m/(d*x™n + c), x)

Sympy [C] time = 3.17009, size = 284, normalized size = 3.64
Ae"mxx" D (dxnem,l, 2y 1) T (T + 1) Ae"xx"D (dxnem,l, 2y 1) T (T + 1) Be"mxx™x"D (dxnem,l, Zr1+ =
C n n n n C n n n n + n
anF(T+1+1) anF(T+1+1) anr(ﬂ+2+l)
n n n n n n

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((e*x)**m* (A+B*xx**n)/(c+d*x**n) ,x)

[Out] Axex*m*mxx*x**m*lerchphi (d*x**n*xexp_polar(I*pi)/c, 1, m/n + 1/n)*gamma(m/n
+ 1/n)/(c*kn**2xgamma(m/n + 1 + 1/n)) + Axexsmkx*x*xm*lerchphi (d*xx**n*exp_po
lar(I*pi)/c, 1, m/n + 1/n)*gamma(m/n + 1/n)/(c*n**2*gamma(m/n + 1 + 1/n)) +
Bxexxmkmkx*xk*kmkx**n*lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 1 + 1/n)*
gamma(m/n + 1 + 1/n)/(cxn¥*2xgamma(m/n + 2 + 1/n)) + Bkexkmkx*xk*mkxk*nkler
chphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(c*n
xgamma (m/n + 2 + 1/n)) + Bxexxmkxxx*xm*x**n*lerchphi (d*x**nxexp_polar (I*pi)

/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(c*n**2*xgamma(m/n + 2 + 1/n))

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

f (Bx™ + A) (ex)" N

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

[In] integrate((exx) “m*(A+B*x"n)/(c+d*x"n),x, algorithm="giac")

[Out] integrate((B*x"n + A)*(exx) " m/(d*x™n + c), x)
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(ex)"™(A+Bx™) dx
(a+bx™)(c+dx™)

3.26

Optimal. Leaf size=127

(ex)m+1(Ab ﬂB)zpl( m+1 m+n+1 _%) (ex)m+1(Bc—Ad)2F1( m+1 m+n+1 _ﬂ)

n a n c
+

ae(m + 1)(bc — ad) ce(m + 1)(bc — ad)

[Out] ((A*b - a*B)*(exx)”~(1 + m)*Hypergeometric2F1i[1, (1 + m)/n, (1 + m + n)/n,

((bxx"n)/a)])/(ax(bxc - a*xd)*ex(l + m)) + ((Bxc - Axd)*(e*x)” (1 + m)*Hyperg
eometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/(cx(bxc - axd)*ex(1
+m))

Rubi [A] time = 0.144056, antiderivative size = 127, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 4, number of rules used = 2, integrand size = 31, e -

integrand size
0.065, Rules used = {597, 364}

(EX)m+1(Ab—aB)2F1( m+1 m+:+1,_¥) (ex)m+1(Bc—Ad)2F1( m+1 %nﬂ,_g)
+

ae(m + 1)(bc — ad) ce(m + 1)(bc — ad)

Antiderivative was successfully verified.

[In] Int[((e*x) " m*x(A + Bxx"n))/((a + b*x"n)*(c + d*x"n)),x]

[Out] ((A*b - axB)*(e*xx)~ (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n,

((b*x"n)/a)])/(ax(b*xc - a*xd)*ex(1 + m)) + ((Bxc - Axd)*(exx)” (1 + m)*Hyperg
eometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/(cx(b*c - axd)*ex(1
+m))

Rule 597

Int [(((g_.)*(x_))"(m_.)*x((a_) + (b_)*x(x_)"(m )) (p_)*x((e ) + ({_.)*x(x_)"(n
I/ ((c ) + (d_)*(x)"(n_)), x_Symbol] :> Int[ExpandIntegrand[((g*x) m*(a
+ b*x"n) "px(e + f*x"n))/(c + d*x"n), x], x] /; FreeQ[{a, b, c, d, e, f, g,
m, n, pr, x]

Rule 364

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

Rubi steps

(ex)™ (A + Bx™) gy — (Ab — aB)(ex)™ (Bc — Ad)(ex)™
(a + bx™) (c + dx™) *= f((bc —ad) (a + bx™) * (bc —ad) (c + dx”))

_ (Ab—aB) [ ‘@x) _dx  (Bc- Ad) [ ‘d) dx
+

bc - ad bc — ad
(Ab — aB)(ex)*™ ,F, (1 Lim, Lemin, —%) (Be — Ad)(ex) 1+ oF, (1

n
= +

1+m 1+m+n

n

/

dx"

Cc

)

a(bc — ad)e(1 + m) c(bc — ad)e(1 + m)



151

Mathematica [A] time = 0.12826, size = 102, normalized size = 0.8

m+l m+n+l ~ dx"

x(ex)™ ((ch — Abc) ,F; (1, m7+1,_ M; —%) + a(Ad — Bc) ,F; (1, — T ))

n

ac(m + 1)(ad — bc)

Antiderivative was successfully verified.
[In] Integrate[((e*x) "m*(A + B*x"n))/((a + b*x"n)*(c + d*x"n)),x]
[Out] (x*(exx) m*((-(A*bxc) + axBxc)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/

n, -((b*x"n)/a)] + a*x(-(Bxc) + Axd)*Hypergeometric2F1[1, (1 + m)/n, (1 + m
+ n)/n, -((d*x™n)/c)]))/(axcx(-(bxc) + a*xd)*(1 + m))

Maple [F] time = 0.676, size = 0, normalized size = 0.

(ex)" (A + Bx™)
(a + bx™) (c + dx™)

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

(Bx™ + A) (ex)"
(bx™ + a)(dx™ + ¢)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m*(A+Bxx"n)/(a+b*x"n)/(c+d*x"n),x, algorithm="maxima"

[Out] integrate((B*x™n + A)*(exx)"m/((b*x"n + a)*(d*x™n + c)), x)

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

(Bx™ + A) (ex)" )

' |
ntegra (bdxzn + ac + (bc + ad)x"’

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

Timed out
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**m* (A+B*xx**n)/(atb*x**n)/(c+d*x**n) ,x)

[Out] Timed out

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

(Bx™ + A) (ex)"
(bx™ + a)(dx™ + ¢)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((B*x"n + A)*(exx) m/((b*x"n + a)*(d*x™n + c)), x)
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(ex)"(A+Bx™)
Ol+bx”)203+dx”)

Optimal. Leaf size=212

3.27

m+1 m+n+l  bx"

(ex)"*1 ,F, (1, —; ; ——) (Ab(ad(m = 2n +1) = be(m — n + 1)) + aB(be(m +1) — ad(m — n +1)))  d(ex)"+(

a2e(m + 1)n(bc — ad)?

[Out] ((Axb - a*B)*(exx)~(1 + m))/(a*x(b*c - axd)*exn*x(a + bxx"n)) + ((A*xb*(axd*x(1
+m - 2*%n) - bxcx(1 + m - n)) + a*Bx(b*xckx(1 + m) - a*d*(1 + m - n)))*(e*x)

~(1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((b*x"n)/a)])/(a"2
x(bxc - axd) "2*xex(1 + m)*n) - (d*(B*c - A*d)*(e*xx)” (1 + m)*Hypergeometric2F

11, 1 +m)/n, (1 +m + n)/n, -((d*x"n)/c)])/(cx(b*c - axd) " 2%ex(1 + m))

Rubi [A] time = 0.528839, antiderivative size = 212, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 5, number of rules used = 3, integrand size = 31, e .

0.097, Rules used = {595, 597, 364}

integrand size

m+1 m+n+l by

(ex)™1,F, (1, el ,——) (Ab(ad(m — 2 +1) — be(m — 1 +1)) + aB(be(m + 1) — ad(m —n +1)))  d(ex)"™(

a2e(m + V)n(bc — ad)?

Antiderivative was successfully verified.

[In] Int[((e*x)"m*x(A + B*x"n))/((a + b*x"n) 2*x(c + d*x"n)),x]

[Out] ((A*b - a*B)*(e*x)~(1 + m))/(ax(b*c - a*xd)*exnx(a + b*x"n)) + ((Axbx(axd*(1
+m - 2¥n) - bxcx(1 + m - n)) + a*Bk(bxcx(1 + m) - axd*x(1 + m - n)))*(e*x)

~(1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((b*x"n)/a)])/(a"2
*(bkc - axd) "2%e*x(1 + m)*n) - (d*x(Bkc - A*d)*(e*xx)” (1 + m)*Hypergeometric2F

11, 1 +m)/n, (1 +m + n)/n, -((d*x"n)/c)])/(cx(bxc - axd) 2xex(1 + m))

Rule 595

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

+ D*x(a + b*x™n) " (p + 1)*(c + d*x™n)~(q + 1))/ (a*xg*n*(bxc - axd)*(p + 1)),

x] + Dist[1/(a*n*(b*c - axd)*(p + 1)), Int[(g*x) m*x(a + bxx™n) "~ (p + 1)*(c +
d*x"n) “g*Simp[c*(bxe - a*f)*(m + 1) + e*nkx(b*c - axd)*(p + 1) + dx(b*xe - a
*f)x(m + nx(p + q + 2) + V*x"n, x], x], x] /; FreeQ[{a, b, c, d, e, £, g,

m, n, q}, x] && LtQ[p, -1]

Rule 597

Int[(((g_)*(x D))" (m_.)*x((a) + (b_)*x )" @ )) " (po*((e ) + (£_)*x )" (n
I/ (c) + (A_)*(x_)"(n_)), x_Symbol] :> Int[ExpandIntegrand[((g*x) m*(a
+ b*x"n) “px(e + f*x"n))/(c + d*x"n), x], x] /; FreeQ[{a, b, c, d, e, £, g,
m, n, pr, x]

Rule 364

Int[(Cc_)*(x_))"(m_.)*x((a_) + (b_)*(x_)"(n_))"(p_), x_Symbol] :> Simp[(a”
p*(c*x) " (m + 1)*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1, -((b*x"n)/a
)1)/(cx(m + 1)), x]1 /; FreeQ[{a, b, ¢, m, n, p}, x] & !'IGtQ[p, 0] && (ILt
Qlp, 0] Il GtQla, 01)
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Rubi steps
(ex)”’(—ch(l+m)+Abc(1+m—n)+aAdn+(Ab—aB)d(1+m—n)x”)d
(ex)™ (A + Bx™) = (Ab - aB)(ex)'*™ (a+ b e+ *
(a + bx")? (c + dx™) a(bc — ad)en (a + bx") a(bc — ad)n

f (=Ab(ad(1+m-2n)-bc(1+m-n))—aB(bc(1+m)—ad(1+m-n)))(ex)™  ad(—Bc+Ad)n

_ (Ab — aB)(ex)*™ ~ (be—ad)(a+bx") (be+ad)(c+
a(bc — ad)en (a + bx™) a(bc — ad)n

 (Ab-aB)ex)m (d(Be - Ad)) 9 i | (AbGad(L +m —21) ~ bo(1 + 1 —m) +
~ a(bc - ad)en (a + bx") (bc — ad)? a(bc

(Ab - aB)(ex)1*™m (Ab(ad(1 + m — 2n) — bec(1 + m — n)) + aB(bc(1 + m) — ad(1 + m -

- a(bc — ad)en (a + bx™) a2(bc — ad)?e(1 + m)n

Mathematica [A] time = 0.201831, size = 152, normalized size = 0.72

m+1 mtn+l  dx"

x(ex)” (azd(Bc — Ad),F, (1, el ,——) + abe(Ad - Be) ,F, (1, e, e, —b—) — ¢(Ab - aB)(bc — ad) oF; (2,

Cc n

a%c(m +1)(bc — ad)?

Antiderivative was successfully verified.

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

[Out] -((x*(exx) m*(axbxcx(-(Bxc) + Axd)*Hypergeometric2F1[1, (1 + m)/n, (1 + m +
n)/n, -((b*x"n)/a)] + a~2xd*(Bxc - Axd)*Hypergeometric2F1[1, (1 + m)/n, (1

+m + n)/n, -((d*x"n)/c)] - (Axb - ax*B)*c*x(bxc - axd)*Hypergeometric2F1[2,

(1 +m/n, (1 +m+n)/n, -((b*x"n)/a)]))/(a"2*ckx(bxc - axd)"2*(1 + m)))

Maple [F] time = 0.671, size = 0, normalized size = 0.

(ex)" (A + Bx™)

dx
(a + bx")? (c + dxm)

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

(Bae™ — Abe™)xx™

_azbcn —a3dn + (abzcn - azbdn)x”

- ((bzcem(m —n+1)-abde™(m-2n+ 1))A + (azdem(m —n+1) - abce™(m + 1)3

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -(Bxa*e™m - Axb*e m)*x*x"m/(a~2%b*c*n - a”3xd*n + (a*b™2kcxn - a~2*b*xd*n)*x
“n) - ((b™2%c*xe"m*(m - n + 1) - axbkxd*e™m*(m - 2*n + 1))*A + (2~ 2*d*e"m*(m
- n + 1) - axbxcxe™mx(m + 1))*B)*integrate(x"m/(a”2*%b~2%c”™2%n - 2%a”3*b*cxd
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*n + a~4*d"2%n + (axb”3*c”2*n - 2*a”2*%b"2*ckxd*n + a~3*b*d"2*n)*x"n), x) - (
Bxckd*e™m - A*d"2%e"m)*integrate(x"m/(b"2%c”3 - 2*axb*xc”2xd + a”2*cxd"2 + (
b"2*c"2xd - 2xaxb*c*d”2 + a"2*d"3)*x"n), x)

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

(Bx™ + A) (ex)"
X
b2dx3" + a2¢c + (bzc +2 abd)xzn + (2 abc + azd)x”

integral
Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((exx) “m*(A+Bxx"n)/(a+b*x"n) 2/(c+td*x"n),x, algorithm="fricas")

[Out] integral((Bxx™n + A)*(e*x) m/(b~2*d*x~(3*n) + a~2*c + (b~2%c + 2*xaxb*xd)*x"(
2%n) + (2%axbkxc + a~2%d)*x"n), x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**xm* (A+B*xx**n)/(atb*x**n)**2/(c+d*x**n) ,x)

[Out] Timed out

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

(Bx™ + A) (ex)"
(bx + a)*(dx" + ¢)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((B*x"n + A)*(exx) m/((b*x"n + a)~2x(d*x™n + c)), x)
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(ex)"™(A+Bx™)
Ol+bx”)3ﬁ}+dx”)

Optimal. Leaf size=407

3.28

(ex)™1 ,F; (1, m7+1; pmd —bi) (Ab (a2d2 (m2 +m(2 —5n) + 6n% — 5n + 1) — 2abcd (m2 +m(2 - 4n) + 3n? —4n + 1) :

n
a

[Out] ((A*b - a*B)*(exx)~ (1 + m))/(2*a*(b*c - axd)*exnx(a + b*x"n) 2) + ((Axbx(ax
d*(1 + m - 4*n) - bxcx(1 + m - 2*n)) + a*Bx(bxcx(1 + m) - a*d*(1 + m - 2*n)
M)x(exx)” (1 + m))/(2*xa"2*x(b*xc — a*xd) "2*xe*n"2*(a + b*x"n)) + ((a*xBx(2xaxb*c*

dx(1 + m)*(1 + m - 2*n) - b™2*%c™2*x(1 + m)*(1 + m - n) - a~2*d™2%(1 + m~2 +

m*x(2 - 3%n) - 3%n + 2¥n"2)) + Axbx(b"2*c"2*%(1 + m™2 + m*(2 - 3*n) - 3*n + 2

*n"2) - 2kaxbkckd*(1 + m™2 + m*x(2 - 4%n) - 4*n + 3*n"2) + a"2xd"2x(1 + m~2

+ m*x(2 - 6%n) - 5xn + 6%n72)))*(exx) (1 + m)*Hypergeometric2F1[1, (1 + m)/n

, (1 +m+ n)/n, -((bxx"n)/a)])/(2xa"3*x(bxc - a*d) "3*xex(1 + m)*n~2) + (d"2%

(Bxc - A*d)*(e*x)” (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, —(
(d*x"n)/c)])/(c*x(b*c - a*xd) "3xe*x(1 + m))

Rubi [A] time = 1.24718, antiderivative size = 407, normalized size of antiderivative

. . ber of rul
1., number of steps used = 6, number of rules used = 3, integrand size = 31, e .

integrand size
0.097, Rules used = {595, 597, 364}

m+1_ m+n+l  bx"

(ex)"™ 1 ,F; (1, —; ; ——) (Ab (a2d2 (m2 +m(2 - 5n) + 6n* - 5n + 1) — 2abcd (m2 +m(2—4n) + 3n* —4n + 1) :

a

Antiderivative was successfully verified.

[In] Int[((e*x)"m*x(A + B*x"n))/((a + b*x"n) " 3*(c + d*x"n)),x]

[Out] ((A*b - a*B)*(exx)~ (1 + m))/(2*a*x(b*c - axd)*exn*x(a + b*x"™n) 2) + ((Axbx(ax
d*x(1 + m - 4*n) - bxcx(1 + m - 2*n)) + a*Bx(bxcx(1 + m) - a*d*(1 + m - 2*n)
M)x(exx)” (1 + m))/(2*xa"2*x(b*c — a*xd) "2xe*n"2*(a + b*x"n)) + ((a*xBx(2xaxbxc*

dx(1 + m)*(1 + m - 2*n) - b™2*%c™2*(1 + m)*(1 + m - n) - a~2*d™2%(1 + m~2 +

m*x(2 - 3%n) - 3%n + 2¥n"2)) + Axbx(b"2*c"2%(1 + m”™2 + m*(2 - 3*n) - 3*n + 2

*n"2) - 2kaxbkckd*(1 + m™2 + mx(2 - 4%n) - 4*n + 3*n"2) + a"2xd"2x(1 + m~2

+ m*x(2 - 6%n) - 5xn + 6%n"2)))*(exx) (1 + m)*Hypergeometric2F1i[1, (1 + m)/n

, 1 +m+ n)/n, -((bxx"n)/a)])/(2*xa"3x(b*xc - a*d) "3*e*x(1 + m)*n~2) + (d~2%

(Bxc - A*d)*(exx)”~ (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, —(
(d*x"n)/c)])/(c*x(b*c - a*d) " 3xe*x(1 + m))

Rule 595

Int[((g_)*(x )) " (m_.)*x((a_) + (b_.)*x(x_)"(n )~ (p)*x((c_) + (d_.)*x(x_)"(n_
D)7 (q)*((e ) + (£_)*(x_)"(n_)), x_Symbol] :> -Simp[((b*e - axf)*(g*x)~ (m

+ D*(a + b*x™n) " (p + 1)*(c + d*x™n)"(q + 1))/ (a*xg*nx(bxc - a*d)*(p + 1)),

x] + Dist[1/(a*n*(b*c - axd)*(p + 1)), Int[(g*x) m*x(a + bxx™n) "~ (p + *(c +
d*x"n) “g*Simp[cx(bxe - axf)*(m + 1) + e*nx(bxc - a*xd)*(p + 1) + dx(b*e - a
*f)x(m + nx(p + q + 2) + 1)*x"n, x], x], x] /; FreeQ[{a, b, c, d, e, f, g,
m, n, q}, x] && LtQ[p, -1]

Rule 597

Int[(((g_)*(x_))"(m_.)*x((a_) + (b_.)*x(x_)"(n_)) " (p)*((e_) + (f_)*(x_)"(n
)/ ((c) + (d_)*(x_)"(n_)), x_Symbol] :> Int[ExpandIntegrand[((g*x) m*(a
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+ bxx"n) "px(e + fxx™n))/(c + d*x"n), x], x] /; FreeQ[{a, b, ¢, d, e, £, g,
m, n, pt, xJ

Rule 364

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

Rubi steps

f (ex)™(—aBc(1+m)+Abc(1+m—2n)+2a Adn+(Ab—aB)d(1+m—2n)x") dx
(ex)™ (A + Bx") dy = (Ab — aB)(ex)t+™ (a-+bx) (e

(a + bx")° (c + dxm) - 2a(bc — ad)en (a + bx")* - 2a(bc — ad)n

. (Ab- aB)(ex)*™ (Ab(ad(l +m —4n) — be(1 + m — 2n)) + aB(bc(1 + m) — ad(1
- 2a(be — ad)en (a + bx")* 2a2(bc — ad)2en? (a + bx™")

(Ab — aB)(ex)*™ (Ab(ad(l +m —4n) — bc(1 + m — 2n)) + aB(bc(1 + m) — ad(l

- 2a(bc — ad)en (a + bx")* 2a2(bc — ad)2en? (a + bx™)
(Ab - aB)(ex)*™ (Ab(ad(l +m —4n) — be(1 + m — 2n)) + aB(bc(1 + m) — ad(1
2a(be — ad)en (a + bx")* 2a2(bc — ad)2en? (a + bx™")

. (Ab- aB)(ex)*" (Ab(ad(l +m —4n) — be(1 + m — 2n)) + aB(bc(1 + m) — ad(1
" 2a(be - ad)en (a + bx")? 2a2(bc — ad)2en? (a + bx™")

Mathematica [A] time = 0.264498, size = 199, normalized size = 0.49

m+1 m+n+1l  bx

,——) P2 (Be-A
n a
+

m+1 m+n+1 bx

L ,—7) bd(Ad- Bc)zFl(l—
+

b(bc—ad)(Be—Ad) 21—”1(2 mi, ”“””,—bi) (Ab-aB)(be—ad)? zpl(

n a

x(ex)™ o + pe

a

(m +1)(bc — ad)?
Antiderivative was successfully verified.

[In] Integrate[((exx) mx(A + B*x™n))/((a + b*x™n) 3*(c + d*x™n)),x]

[Out] (x*(exx) “m*((b*d*(-(Bxc) + Axd)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)
/n, -((b*x"n)/a)])/a + (d"2x(Bxc - Axd)*Hypergeometric2F1[1, (1 + m)/n, (1

+m + n)/n, -((d*x"n)/c)])/c + (bx(b*c - axd)*(B*c - Axd)*Hypergeometric2F1

[2, 1 +m)/n, (1 +m+ n)/n, -((b*x"n)/a)])/a"2 + ((A*b - a*B)*(b*c - axd)
~2*Hypergeometric2F1[3, (1 + m)/n, (1 + m + n)/n, -((b*x"n)/a)])/a~3))/((bx*

c - axd)"3*x(1 + m))

Maple [F] time = 0.677, size = 0, normalized size = 0.

(ex)" (A + Bx™)
(a + bx")° (c + dx™)

dx

Verification of antiderivative is not currently implemented for this CAS.

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

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

—(((mz—m(3n—2) +2n*-3n +1)b3czem —2(m2 —2mQ2n-1)+3n®>-4n +1)ab2cdem + (m2 —m(5n—-2)+6n?-

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -(((m"2 - m*x(3*n - 2) + 2+%n"2 - 3*n + 1)*b"3*c™2%e"m - 2%(m™2 - 2*m*x(2*n -
1) + 3*n"2 - 4*n + 1)*a*xb ™ 2*c*d*e”m + (m™2 - m*x(5%n - 2) + 6*n"2 - 5%n + 1)
*a"2xb*xd"2*xe"m)*A - ((m™2 - mx(n - 2) - n + 1)*a*xb™2%c™2*e™m - 2*x(m~2 - 2#*m
*(n — 1) - 2%n + 1)*a"2*bxc*d*e™m + (m™2 - m*(3*%n - 2) + 2*n"2 - 3%n + 1)*a
~3*%d"2%e"m)*B) *integrate(-1/2*x"m/(a~3*b~3*c”"3*n"2 - 3*%a~4*b"2%c”2xd*n"2 +
3*a~bxbxcxd"2*n"2 - a"6xd"3*n"2 + (a"2%b"4*xc"3*n"2 - 3*%a~3*b"3xc”2xd*n"2 +
3*a~4*b"2xc*xd"2*n"2 - a~5xb*d"3*n"2)*x"n), x) - (B¥xc*d"2*xe"m - A*d"3*e"m)*i
ntegrate(-x"m/(b"3*c”4 - 3%axb”2%c”3%d + 3*a”2%bkc72%d”2 - a"3xc*d”3 + (b73
*Cc73%d - 3*axbT2xcT2*%d"2 + 3*a”2%b*c*d”3 - a"3*d"4)*x"n), x) - 1/2%(((a*b”2
*cke"m*(m — 3*%n + 1) - a"2%bkd*xe"m*(m - 5%n + 1))*A - (a"2%b*c*xe"m*(m - n +
1) - a”3*d*e"m*(m - 3*n + 1))*B)*x*x"m + ((b"3*c*e”m*(m - 2*%n + 1) - a*xb”2
*d*e"m*(m - 4*n + 1))*A + (a”2*b*d*e"m*(m - 2*n + 1) - axb™2*c*xe"m*x(m + 1))
*B) xx*e” (m*xlog(x) + n¥xlog(x)))/(a”4*b™2+c™2*n"2 - 2xa”~b*b*c*xd*n~2 + a~6xd"2
*n"2 + (a72x%b74*cT2¥n"2 - 2*a”3*b"3kckd¥n"2 + a”4xb"2+%d"2*xn"2) *x”~ (2*n) + 2%
(a™3%b73*c™2*%n"2 - 2*a”4*xb"2xcxd*n"2 + a~5¥b*d”2*n"2)*x"n)

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

(Bx™ + A) (ex)"
X
b3dxAn + a3c + (b3c +3 abzd)x3" +3 (abzc + azbd)xzn + (3 a2bc + a3d)x”

integral
Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((exx) “m*(A+Bxx"n)/(a+b*x"n) 3/(c+d*x"n),x, algorithm="fricas")

[Out] integral((Bxx™n + A)*(e*x) m/(b~3*d*x~(4*n) + a~3*c + (b~3%c + 3*xaxb™2xd)*x
~(3*n) + 3x(axb”2xc + a~2*bxd)*x~(2*n) + (3*a”2*bxc + a”3*d)*x"n), x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Timed out
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Giac [F] time = 0., size = 0, normalized size = 0.

(Bx™ + A) (ex)"
(bx + a)°(dx" + ¢)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((B*x"n + A)*(exx) m/((b*x"n + a)~3*(d*x™n + c)), x)
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m n 3 n
3 99 f(ex) (a+bx")"(A+Bx )dx

(c+dx™)?

Optimal. Leaf size=386

b(ex)™*1 (3a2d2(Ad(m +1) = Be(m + n + 1)) = 3abcd(Ad(m + n + 1) = Be(m + 2n + 1)) + b*c>(Ad(m + 2n + 1) — Be(n

cd*e(m + 1)n

[Out] -((b"2%(3*axd*x(A*d*(1 + m + n) - Bxcx(1 + m + 2*%n)) - bxcx(A*d*(1 + m + 2*n
) — Bkxcx(1 + m + 3*n)))*x" (1 + n)*x(exx)™m)/(c*xd”™3*n*(1 + m + n))) - (b"3x(A

*¥dx(1 + m + 2%n) — B*cx(1 + m + 3*n))*x~ (1 + 2*n)*(e*x) "m)/(cxd™2*n*x(1 + m

+ 2*n)) - (b*x(3*a"2*xd" 2% (A*d*(1 + m) - Bxc*x(1 + m + n)) - 3*axb*ckdx(Axd*x(1

+m+ n) - Bxcx(1 + m + 2%n)) + b"2xc"2x(A*xd*(1 + m + 2%n) - Bkckx(1 + m +
3*n)))*(exx)”"(1 + m))/(c*xd"4*ex(1 + m)*n) - ((Bxc - A*d)*(e*x)"(1 + m)*x(a +
b*x"n) ~3)/(c*d*e*n*(c + d*x"n)) + ((bxc - a*d) "2*(a*d*(Bkc*x(1 + m) - Axdx(

1 +m-mn)) + bxck(A*d*x(1 + m + 2*n) - Bkcx(1 + m + 3*n)))*(exx) (1 + m)x*Hy
pergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/(c™2xd 4*xex(1 +

m) *n)

Rubi [A] time = 1.13472, antiderivative size = 381, normalized size of antiderivative =

: : ber of rul
0.99, number of steps used = 8, number of rules used = 5, integrand size = 31, ="

= 0.161, Rules used = {594, 570, 20, 30, 364}

integrand size

b(ex)"+! (3a2d2(Ad(m +1) = Be(m +n +1)) — 3abed(Ad(m + n + 1) — Be(m + 2n + 1)) + b?>c?(Ad(m + 2n + 1) — Be(n,

cde(m + 1)n

Antiderivative was successfully verified.

[In] Int[((e*x) m*x(a + b*x"n)"3*%(A + B*x"n))/(c + d*x"n)~2,x]

[Out] -((b"2*x(3*axd*(A*xd*(1 + m + n) - Bxc*x(1 + m + 2*n)) - b*c*x(A*d*(1 + m + 2*n
) — Bxc*x(1 + m + 3*n)))*x" (1 + n)*(e*x)"m)/(c*d"3*n*(1 + m + n))) - (b~3*x(A

- (Bxc*(1 + m + 3*n))/(d*(1 + m + 2*n)))*x~ (1 + 2*n)*(e*xx)"m)/(c*d*n) - (b
*(3*a"2%d"2x (A*d*(1 + m) - Bkc*x(1 + m + n)) - 3*axbxc*d*x(Axd*(1 + m + n) -
Bkcx(1 + m + 2%n)) + b~ 2*%c 2% (A*d*(1 + m + 2*n) - B*c*(1 + m + 3*n)))*(e*xx)

“(1 + m))/(cxd”4*xex(1 + m)*n) - ((B*c - A*d)*(exx)"(1 + m)*(a + b*x"n) 3)/(
cxd*xe*n*(c + d*x"n)) + ((bxc - axd) 2% (a*d*(Bxc*x(1 + m) — Axd*(1 + m - n))

+ bkck(Axd*(1 + m + 2*n) - Bkcx(1 + m + 3%n)))*(e*x) (1 + m)*Hypergeometric
2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/(c”2xd~4*ex(1 + m)*n)

Rule 594

Int[((g_.)*(x D))" (m_.)*x((a_) + (b_.)*x(x_)"(n )" (p)*x((c_) + (d_.)*x(x_)"(n_
M7 (q_)*((e ) + (£_)*(x_)"(n_)), x_Symbol] :> -Simp[((b*e - axf)*(g*x)  (m
+ 1)x(a + bxx™n) " (p + 1)*x(c + d*x"n)~q)/(a*xb*xg*n*x(p + 1)), x] + Dist[1/(ax
b*n*x(p + 1)), Int[(g*x) " m*x(a + b*x"n) (p + 1)*(c + d*x"n)~(q - 1)*Simp[c*(b
xexnx(p + 1) + (bxe - axf)*x(m + 1)) + dx(b*xexnx(p + 1) + (b*xe - a*xf)*(m + n
xq + 1))*x"n, x], x], x] /; FreeQ[{a, b, ¢, d, e, f, g, m, n}, x] && LtQlp,
-1] && GtQ[g, 0] && !'(EqQlq, 1] && SimplerQ[b*c - axd, bxe - ax*f])

Rule 570

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

Rule 20

Int[(u_)*x((a_)*x(w_ ) (@ )*((b_.)*(v_))"(n_), x_Symbol] :> Dist[(b~IntPart
[n]*(b*v) “FracPart[n])/(a"IntPart [n]*(a*v) FracPart[n]), Int[ux(a*v) (m + n
), x], x] /; FreeQ[{a, b, m, n}, x] & !IntegerQ[m] &% !IntegerQ[n] && !
IntegerQ[m + n]

Rule 30

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

Rule 364

Int[((c_.)*(x_)) " (m_.)*x((a_) + (b_.)*x(x_)"(n_))"(p_), x_Symbol] :> Simp[(a~
p*(c*x) " (m + 1)*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1, -((b*x"n)/a
)1)/(cx(m + 1)), x1 /; FreeQ[{a, b, ¢, m, n, p}, x] & !IGtQlp, 0] && (ILt
Qlp, 01 Il GtQla, 01)

Rubi steps

— c+dx"
(c + dx)? cden (c + dx™) cdn

(ex)"(a+b )2 (— (Be(1+m)—Ad(1+m—n))+b(Ad(1+m+2n)—B
f(ex)m (a+bx”)3 (A+an) = (Bc—Ad)(ex)”’" (a+bx”)3 f ex)"(a+bx a(Be(1+m m-n m+2n

Jﬁ b@a%ﬁ(AdO&wﬂ—Bdl+m+n»—&WaﬁAdﬂ+ﬂHﬂO—Bdl+
_ (Bc— Ad)(ex)M*™ (a + ba")® &
B cden (c + dx™)

b (Bazdz(Ad(l +m) — Be(1 + m + n)) — 3abed(Ad(1 + m + n) — Bc(1 + m + 2n).

cd*e(1 + m)n

b (3a2d2(Ad(1 + m) — Bc(1 + m + n)) — 3abed(Ad(1 + m + n) — Bc(1 + m + 2n),

cde(1 + m)n

3 _b2(3ad(Ad(1 + m + n) — Bc(1 + m + 2n)) — be(Ad(1 + m + 2n) — Be(1 + m + 3n
B cd®n(l + m + n)

Mathematica [A] time = 0.52231, size = 220, normalized size = 0.57

m+1 mn+l  dx"
-

b(3a23d2+3abd(Ad—ZBc)+bzc(3Bc—2Ad)) N b2dx" (3aBd+ Abd—2bBc) (bC—ﬂd)s(BC—Ad)zPl(Z/T,T T) (be—ad)?(—aBd-3 Abd:

m+1 m+n+1 c2(m+1)

d4

x(ex)™

Antiderivative was successfully verified.

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

[Out] (x*x(e*xx) mk((bx(3%a~2+B*d~2 + b~ 2%c*(3*B*xc - 2xAxd) + 3*a*xbkxd*(-2+Bxc + Axd
)))/ (1 + m) + (b72%d*(-2%b*B*c + A*bxd + 3*a*Bxd)*x™n)/(1 + m + n) + (b~3x*B
*d"2%x7(2%n)) /(1 + m + 2%n) - ((b*c - axd) "2x(4*xbxBxc - 3*Axbxd - a*B*d)*Hy
pergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/(cx(1 + m)) + (

(b*c - a*d)~3*(Bxc - Axd)*Hypergeometric2F1[2, (1 + m)/n, (1 + m + n)/n, —(
(d*x™n)/c)1)/(c™2*x(1 + m))))/d"4
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Maple [F] time = 0.509, size = 0, normalized size = 0.

(ex)" (a + bx")* (A + Bx™)
> dx
(c + dx™)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(a+b*x"n) 3% (A+B*x"n)/(c+d*x"n)~2,x)

[Out] int((e*x) “m*(a+b*x"n) "3*(A+B*x"n)/(c+d*x"n) " 2,x)

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

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] ((b73*c™3*d*e"m*(m + 2%n + 1) - 3*axb™2*c™2*xd"2*e"m*(m + n + 1) - a”~3*xd"4x*e
“mk(m - n + 1) + 3*xa"2*xbxc*d"3*e"mk(m + 1))*A - (b"3*%c”4*xe"m*(m + 3*n + 1)
- 3*axb”2*xc”3*kd*e"mx(m + 2*xn + 1) + 3*a"2*b*c”2*d"2*e"m*x(m + n + 1) - a~3*c
*d"3%e"m*(m + 1))*B)*integrate(x"m/(c*d~5*n*x"n + c~2*xd"4*n), x) + ((m~2*n
+ (072 + 2%n)*m + n”2 + n)*Bxb~3*cxd"3*ke"m*rx*e” (mxlog(x) + 3xn*xlog(x)) - ((
(m~3 + m™2%(5*n + 3) + 4*n"3 + (8*%n"2 + 10*n + 3)*m + 8*n~2 + 5%n + 1)*b" 3%
c"3xd*e"m - 3*(m~3 + m™2*x(4*n + 3) + 2*xn~3 + (5%n"2 + 8*n + 3)*m + 5*n~2 +
4xn + 1)*axb”2*xc”2*d"2%e™m + 3*(m”3 + 3*xm™2*%(n + 1) + (2%n"2 + 6*n + 3)*m +
2*n"2 + 3*%n + 1)*a"2*bxcxd"3*e”m - (m~3 + 3*xm~2*(n + 1) + (2*n"2 + 6*%n + 3
)xm + 2+%n"2 + 3*n + 1)*a"3*xd"4*xe"m)*A - ((m™3 + 3*m™2%x(2*n + 1) + 6%n~3 + (
11*n"2 + 12%n + 3)*m + 11*n"2 + 6*n + 1)*b"3*c"4*e™m - 3*x(m~3 + m™2*x(5*n +
3) + 4*%n"3 + (8*n"2 + 10%n + 3)*m + 8%n"2 + 5%n + 1)*a*xb~2%c”3*d*e”"m + 3*(m
"3 + m™2%(4xn + 3) + 2*n"3 + (5%n"2 + 8%n + 3)*m + 5%n"2 + 4*n + 1)*a”2xb*c
“2xd"2%e™m - (m”3 + 3*km™2*x(n + 1) + (2*%n"2 + 6%n + 3)*m + 2%n"2 + 3*n + 1)*
a~3*xc*d"3*e"m) *B) *x*x"m + ((m~2%n + 2%(n"2 + n)*m + 2*n"2 + n)*A*¥b~3*xc*d"3*
em - ((m™2*n + (3*n"2 + 2*n)*m + 3*n"2 + n)*b"3*c"2*xd"2*xe"m - 3*(m"2*n + 2
*(n72 + n)*m + 2#n”2 + n)*axb 2*c*d"3*e"m)*B)*x*ke” (mkxlog(x) + 2+*n*log(x)) -

(((m™2*n + 4*n~3 + 2*x(2*n"2 + n)*m + 4*n~2 + n)*b~3*c"2*d"2*xe”m - 3*(m~2*n
+ 2*n"3 + (3*%n"2 + 2*n)*m + 3*n"2 + n)*a*xb"2xc*d"3*xe"m)*A - ((m"2%n + 6%n”
3 + (5xn™2 + 2*n)*m + 5%n"2 + n)*b " 3*c”3*d*e"m - 3*x(m"2*n + 4*n”3 + 2x(2*n”
2 + n)*m + 4*n"2 + n)*axb"2xc”2*%d"2*%e"m + 3k (m"2*n + 2*n"3 + (3*%n"2 + 2*n)*
m + 3*%n”2 + n)*a”2%b*ckd 3*e"m)*B)*x*xe” (m*xlog(x) + n*log(x)))/((m~3*n + 3*(
n~2 + n)*xm~2 + 2%n"3 + (2*n"3 + 6*n"2 + 3*n)*m + 3*n"2 + n)*c*xd"5*x"n + (m~
3xn + 3*(n"2 + n)*m”2 + 2*¥n"3 + (2*n"3 + 6*n"2 + 3%n)*m + 3*n"2 + n)*c 2*d”
4)

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

(Bb3x4” + Aa® + (3 Bab? + Ab3)x3” +3 (Bazb + Aabz)xzn + (Ba3 +3 Aazb)x”) (ex)"
d2x2m + 2 cdx" + 2 *

integral

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

[Out] integral ((Bxb~3*x~(4*n) + Axa~3 + (3*B*axb”2 + Axb~3)*x~(3*n) + 3*x(B*a~2*b
+ A*xaxb”2)*x~(2*%n) + (Bxa”~3 + 3%A*xa~2xb)*x"n)*(exx) m/(d"2*xx~(2*n) + 2*xc*xdx*

x"n + ¢c72), x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Timed out

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

(Bx" + A)(bx" + a)° (ex)™

dx
(dx" + ¢)?

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((Bxx"n + A)*(b*x"n + a) 3*(e*x) m/(d*x"n + ¢)~2, x)
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(ex)m(a+bx”)2(A+Bx

(c+dx™)?

3.30 D dx

Optimal. Leaf size=267

m+1l m+n+l

()™ 1(be — ad) o, (1, i, —”’%) (ad(Be(m +1) = Ad(m —n +1)) + be(Ad(m +n +1) - Be(m + 21 + 1))

c2dBe(m + 1)n o

n

[Out] -((b"2*x(A*d*(1 + m + n) - Bkc*x(1 + m + 2#%n))*x~ (1 + n)*(e*xx)"m)/(cxd™2*n* (1
+m + n))) - (bx(2+axd*x(Axd*x(1 + m) - Bkc*(1 + m + n)) - bxckx(Axd*x(1 + m +

n) - Bxcx(1 + m + 2*n)))*(exx)"(1 + m))/(c*d"3*e*x(1 + m)*n) - ((Bxc - Axd)
*(exx)~(1 + m)*(a + b*x"n) 2)/(ckxd*exnx(c + d*x"n)) - ((bxc - axd)*(axd*(Bx

cx(1 + m) - Axd*(1 + m - n)) + bxcx(A*d*(1 + m + n) - Bxcx(1 + m + 2%n)))*(
e*xx) " (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/
(c™2%d"3*ex(1 + m)*n)

Rubi [A] time = 0.675441, antiderivative size = 267, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 6, number of rules used = 5, integrand size = 31, e e e

0.161, Rules used = {594, 570, 20, 30, 364}

integrand size

m+1 m+n+l  dx"

()™ (be — ad) ,F; (1, i, ,——) (ad(Be(m +1) = Ad(m — 1 +1)) + be(Ad(m +n +1) - Be(m + 21 + 1))

c2dBe(m + 1)n

Antiderivative was successfully verified.

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

[Out] -((b"2*x(A*d*(1 + m + n) - B*xc*(1 + m + 2*n))*x" (1 + n)*(e*x)"m)/(c*kxd™2*nx*(1
+m + n))) - (bx(2xaxd*(A*d*(1 + m) - Bxcx(1 + m + n)) - bkcx(Axdx(1 + m +

n) - Bxcx(1 + m + 2*n)))*(exx)"(1 + m))/(c*d"3*ex(1 + m)*n) - ((Bxc - Axd)
*(exx)”(1 + m)*(a + b*x"n) 2)/(ckxd*exnx(c + d*x"n)) - ((bxc - axd)*(axd*(Bx

cx(1 + m) - Axd*(1 + m - n)) + bxcx(A*d*(1 + m + n) - Bxcx(1 + m + 2¥n)))*(
e*xx)” (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/
(c™2%d"3*ex(1 + m)*n)

Rule 594

Int [((g_)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_)*((c_) + (d_.)*(x_)"(n_
D)7 (q_)*((e ) + (f_)*(x_)"(n_)), x_Symbol] :> -Simp[((b*e - a*xf)*(g*x) (m
+ 1)x(a + bxx™n) “(p + 1)*(c + d*x"n)~q)/(a*xb*xg*n*x(p + 1)), x] + Dist[1/(ax
b*n*x(p + 1)), Int[(g*x) " mx(a + b*x™n) (p + 1)*(c + d*x"n)~(q - 1)*Simp[c*(b
xexnx(p + 1) + (bxe - axf)*x(m + 1)) + dx(b*exnx(p + 1) + (bxe - a*xf)*(m + n
xq + 1))*x"n, x], x], x] /; FreeQ[{a, b, ¢, d, e, f, g, m, n}, x] && LtQlp,
-1] && GtQlq, 0] && !'(EqQlq, 1] && SimplerQ[bxc - a*xd, b*e - a*xf])

Rule 570

Int[((g_.)*(x_))"(m_.)*x((a_) + (b_D)*(x_)"(m D))" (p_)*((c_) + (d_.)*(x_)"(n
M7 (g_I)*(Ce) + (£_)*x(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, O]

Rule 20

Int[Cu_.)*((a_.)*x(v_))"(m_)*((b_.)*(v_))~"(n_), x_Symbol] :> Dist[(b~IntPart
[n]*(b*v) “FracPart[n])/(a"IntPart [n]*(a*v) FracPart[n]), Int[ux(a*xv) (m + n
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), x1, x] /; FreeQ[{a, b, m, n}, x] & !IntegerQ[m] && !IntegerQ[n] && !
IntegerQ[m + n]

Rule 30

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

Rule 364

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

Rubi steps

Y (a+bx™)(—a(Bc(1+m)—Ad(1+m—n))+b(Ad(1+m+n)—Bc(

(Be- Aden)*" @+ bx")* [ e

(ex)™ (a + bx")2 (A + Bx™) n
c+dx
f 5 dx =
(c + dx™) cden (c + dx™) cdn
5 b(2ad(Ad(1+m)—Bc(1+m+n))—bc(Ad(1+m+n)—Be(1+m+2n
_ (Bc— Ad)(ex)!*" (a + bx") J 2

cden (c + dx™)

_ b(ad(Ad(1 + m) — Be(1 + m + n)) — be(Ad(1 + m + n) — Be(1 + m + 2n)))(ex)t
T cd3e(1 + m)n

_ b(2ad(Ad(1 + m) — Be(1 + m + n)) — be(Ad(1 + m +n) — Be(1 + m + 21)))(ex)t
T cdBe(1 + m)n

B _bz(Ad(l +m + n) — Be(l + m + 2n))x1 " (ex)™ _ b(2ad(Ad(1 + m) — Bc(1 + m -
B cd?n(1 +m +n)

Mathematica [A] time = 0.30429, size = 161, normalized size = 0.6

m+l m+n+l  dx"

T T) + b(2aBd+Abd—2bBc) + b2Bdx"
c2(m+1) c(m+1) m+1 m+n+1

a3

n
(be-ad)(Be—Ad) o Fy (2,’“—+1 el ,-—d%) (be—ad)(~aBd—2 Abd+3bBc) o F; (1,
+

n n

x(ex)™| -

Antiderivative was successfully verified.

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

[Out] (x*(e*x) “m*((b*(-2%bxBxc + Axbxd + 2*a*Bxd))/(1 + m) + (b"2*B*d*x"n)/(1 + m
+ n) + ((b*c - a*d)*(3*%bxB*c - 2%Axb*d - a*Bxd)*Hypergeometric2F1[1, (1 +

m)/n, (1 +m + n)/n, -((d*x"n)/c)])/(cx(1 + m)) - ((bxc - axd) " 2x(Bxc — Axd

) *Hypergeometric2F1[2, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/(c™2*x(1 + m
))))/d”"3

Maple [F] time = 0.54, size = 0, normalized size = 0.

(ex)" (a + bx")* (A + Bx™)
> dx
(c + dx™)

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

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

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

—((bzczdem(m +n+1)+ a?d®e™(m —n + 1) — 2 abed?e™(m + 1))A - (b2c3em(m +2n+1) - 2abcde™(m + n +1) + a’c

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -((b7™2*c”™2*d*e"m*(m + n + 1) + a”™2*d"3*e"m*x(m - n + 1) - 2*axb*c*d”2*e " m*(m
+ 1))*%A — (b72*%c"3*e"mx(m + 2*n + 1) - 2*axb*c”2xd*e"m*x(m + n + 1) + a~2x*c
xd"2%e"m*(m + 1))*B)*integrate(x"m/(c*d~4*n*x"n + c~2xd"3*n), x) + ((m*n +
n) *B*xb~2xc*d"2%e " mxx*e” (m*xlog(x) + 2*nxlog(x)) + (((m™2 + 2*mx(n + 1) + n~2
+ 2%n + 1)*b"2%c"2xd*e"m - 2% (m~2 + m*(n + 2) + n + 1)*axbxcxd"2%e"m + (m~
2 +mx(n + 2) +n+ 1)*a"2%d"3*xe"m)*A - ((m™2 + m*x(3%n + 2) + 2*n"2 + 3%n +
1)*b"2%c"3%e™m - 2%(m™2 + 2xm*x(n + 1) + n”2 + 2*%n + 1)*axb*xc”2*xd*e"m + (m~
2 +mx(n + 2) + n + 1)*a"2xcxd"2%e"m) *B) *x*x™m + ((m*n + n~2 + n)*A*¥b~2*c*d
~2%e"m - ((m*n + 2*n"2 + n)*b~2%c"2*d*e"m - 2x(m*n + n”~2 + n)*axbkckxd"2*e"m
)*#B) *x*e” (m*¥log(x) + nxlog(x)))/((m~2*n + (n”2 + 2*n)*m + n~2 + n)*cxd 4*x"
n+ (m™2*xn + (0”2 + 2*n)*m + n~2 + n)*c~2%d"3)

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

(Bbzxsn + Aa® + (2 Bab + Abz)xZ" + (Ba2 +2 Aab)x”) (ex)"
d2x2n + 2 cdx™ + ¢2 ’

integral x

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((exx) “m*(a+bxx"n) 2% (A+B*x"n)/(c+d*x"n)~2,x, algorithm="fricas")

[Out] integral ((Bxb~2*xx~(3*n) + Axa”2 + (2*Bxaxb + A*b72)*x~(2#n) + (B*a~2 + 2*Ax
a*xb)*x"n) *(exx) "m/(d"2*x~(2*%n) + 2*cxd*x™n + c”2), x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**xm* (a+bkx**n)** 2% (A+B*x**n)/(c+d*x**n)**2,x)

[Out] Timed out
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Giac [F] time = 0., size = 0, normalized size = 0.

(Bx" + A)(bx" + a)* (ex)™
> dx
(dx™ + ¢)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((B*x"n + A)x(bxx"n + a) 2*(e*xx) m/(d*x"n + c)~2, x)
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3 31 f(ex)m(a+bx”)(A+Bx”) dx
) (c+dx”)2

Optimal. Leaf size=178

m+1 m+n+l ~ dx"

()1, F, (1, m, ,——) (Ad(bc(m +1) - ad(r = -+ 1)) + Be(ad(m +1) = ben + 1+ 1)) (aymst (oo —

c

c2d?e(m + 1)n cden (c + d:

[Out] -((Bx(a*d*(1 + m) - b*cx(1 + m + n))*(exx)"(1 + m))/(c*d"2xex(1 + m)*n)) -
((b*xc - a*xd)*(exx)"(1 + m)*(A + B*x"n))/(c*kd*exn*(c + d*x"n)) + ((A*d*(b*c*

(1 +m) - a*xd*(1 + m - n)) + Bxcx(a*xd*(1 + m) - bkckx(1 + m + n)))*x(exx)~ (1

+ m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/(c”2%d"2

*e*x (1 + m)*n)

Rubi [A] time = 0.25265, antiderivative size = 178, normalized size of antiderivative =
1., number of steps used = 3, number of rules used = 3, integrand size = 29, number of rules _

integrand size
0.103, Rules used = {594, 459, 364}

m+1l m+n+l  dx"

()™, F, (1, el ——) (Ad(bc(m +1) - ad(r =+ 1)) + Be(ad(m +1) = be(m + 1+ 1)) (aymst (oo — o (

Cc
c2d?e(m + 1)n cden (c + d:

Antiderivative was successfully verified.

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

[Out] -((Bx(a*d*(1 + m) — b*cx(1 + m + n))*(exx)"(1 + m))/(c*d"2xex(1 + m)*n)) -
((b*c - a*xd)*(e*xx)"(1 + m)*(A + B*x"n))/(c*kd*exn*x(c + d*x"n)) + ((A*d*(b*c*

(1 +m) - axd*(1 + m - n)) + Bxcx(axd*(1 + m) - b*kckx(1 + m + n)))*x(exx)~ (1

+ m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/(c"2xd 2

xex (1 + m)*n)

Rule 594

Int[((g_)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_)*((c_) + (d_.)*(x_)"(n_
M7 (q_)*((e ) + (£_)*(x_ )" (n_)), x_Symbol] :> -Simp[((b*e - axf)*(g*x)” (m
+ Dx(a + bxx™n) " (p + 1)*(c + d*x"n)~q)/(a*xbxg*nx(p + 1)), x] + Dist[1/(ax

b*n*x(p + 1)), Int[(g*x) m*x(a + b*x"n) (p + 1)*(c + d*x"n)~(q - 1)*Simp[c*(b
xexnx(p + 1) + (bxe - axf)*x(m + 1)) + d*(b*exnx(p + 1) + (bxe - a*xf)*(m + n
*q + 1))*x"n, x], x], x] /; FreeQ[{a, b, ¢, d, e, f, g, m, n}, x] && LtQ[p,
-1] && GtQlq, 0] && !'(EqQlq, 1] && SimplerQ[bxc - axd, bxe - axf])

Rule 459

Int[(Ce_.)*(x_))"(m_.)*x((a_) + (b_D)*(x_)"(m )) " (p_)*((c_) + (d_.)*(x_)"(n
_)), x_Symbol] :> Simp[(d*(e*x) " (m + 1)x(a + b*x™n) " (p + 1))/ (bxex(m + n*(p
+ 1) + 1)), x] - Dist[(axd*(m + 1) - b*cx(m + nx(p + 1) + 1))/(b*(m + n*x(p
+ 1) + 1)), Int[(exx)"m*(a + b*x"n)"p, x], x] /; FreeQ[{a, b, c, d, e, m,

n, p}, x] && NeQ[b*c - axd, 0] && NeQ[m + n*x(p + 1) + 1, 0]

Rule 364

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

(ex)™(— A(bc(1+m)—ad(1+m-n))+B(ad(1+m)—bc(1+m+n))x™) ]

(ex)"™ (a + bx™) (A + Bx™) e (bc — ad)(ex)!*™ (A + Bx™) e
f (c + dx")? e cden (c + dx™) - cdn
B(ad( + m) — be(l + m + n))(ex)™*™  (be — ad)(ex)*™ (A + Bx")  (Ad(be(1 A
T cd?e(1 + m)n - cden (c + dx™)
(Ad(be(l 4

B(ad(1 + m) — be(1 + m + n))(ex)!*™  (bc — ad)(ex)™™ (A + Bx")
- cd?e(1 + m)n - cden (c + dx™)

Mathematica [A] time = 0.15861, size = 110, normalized size = 0.62

x(ex)™ (c(aBd + Abd — 2bBc) ,F; (1, m7+1; M; —@) + (bc — ad)(Bc — Ad) ,F; (2, m7+1; m+:+1,' —#) + bBcz)

n
c2d?(m +1)

Antiderivative was successfully verified.
[In] Integrate[((e*xx) m*x(a + bxx™n)*(A + B*x"n))/(c + d*x"n)~2,x]
[Out] (x*(exx) m*(b*Bxc™2 + c*(-2%b*Bxc + Axb*d + a*B+*d)*Hypergeometric2F1[1, (1

+m)/n, (1 +m+ n)/n, -((d*x"n)/c)] + (b*c - axd)*(Bxc - Axd)*Hypergeometr
ic2F1[2, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)]1))/(c”2*d"2*x(1 + m))

Maple [F] time = 0.349, size = 0, normalized size = 0.

(ex)" (a + bx™) (A + Bx")
5 dx
(c + dx™)

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

XM Bbcede™ nxe'
—((adzem(m —n+1) - bede™(m + 1))A + (bczem(m +n+1)—acde™(m + 1))B) f Ty dx + ———

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -((a*d™2*e"m*(m - n + 1) - bxckxd*e"m*(m + 1))*A + (b*c™2%e"m*x(m + n + 1) -
axcxd*e"m*x(m + 1))*B)*integrate(x"m/(c*d”3*n*x"n + c”2*d"2*n), x) + (Bxbx*cx
d*xe " mxnxx*e” (m*xlog(x) + n*log(x)) - ((b*ckd*e"m*x(m + 1) - a*xd™2xe"mx(m + 1)
)¥A - (b*c™2%e"m*(m + n + 1) - akckd*e m*(m + 1))*B)*x*x™m)/((m*n + n)*c*d”

3*%x"n + (m*n + n)*c~2*xd~2)
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Fricas [F] time = 0., size = 0, normalized size = 0.

(Bbxzn + Aa + (Ba + Ab)x”) (ex)"
d2x21 + 2 cdx™ + 2

integral ,X

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

[Out] integral ((Bxb*x~(2*n) + A*xa + (B*a + Axb)*x"n)*(e*x) m/(d"2*x~(2*n) + 2%cxd
*x"n + ¢c72), x)

Sympy [C] time = 47.9481, size = 4129, normalized size = 23.2

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Axa*(-ex* mkm*2*xx*x*x*mklerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 1/n)*gam
ma(m/n + 1/n)/(c*(cxn*x*3*xgamma(m/n + 1 + 1/n) + dknx*3*x**knkgamma(m/n + 1 +
1/n))) + ex*mkmxn*x*xx**m*lerchphi(d*x**n*exp_polar(I*pi)/c, 1, m/n + 1/n)*
gamma(m/n + 1/n)/(ck(ckxn**3*gamma(m/n + 1 + 1/n) + d*nx*3*x*k*n*kgamma(m/n +
1 + 1/n))) + exxmmkn*x*kxx*mxgamma(m/n + 1/n)/(cx(cxn**3*gamma(m/n + 1 + 1/
n) + drnx*k3xxk*nkgamma(m/n + 1 + 1/n))) - 2kex*kmrm*x*kx**m*lerchphi (d*x**n*e
xp_polar(I*pi)/c, 1, m/n + 1/n)*gamma(m/n + 1/n)/(c*(c*n**3*gamma(m/n + 1 +
1/n) + d*n**3*xx*k*n*xgamma(m/n + 1 + 1/n))) + exkmrnxx*x*k*xm¥lerchphi (d*x**nx
exp_polar(I*pi)/c, 1, m/n + 1/n)*gamma(m/n + 1/n)/(c*(c*n**3*gamma(m/n + 1
+ 1/n) + d*n**3*xx*kn*xgamma(m/n + 1 + 1/n))) + exkmkn*x*xx**m*gamma(m/n + 1/n
)/ (c*x(ckn*x*3+xgamma (m/n + 1 + 1/n) + d¥nx*3xx**n*gamma(m/n + 1 + 1/n))) - ex
xm¥xx*xxkkm*lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 1/n)*gamma(m/n + 1/n)
/ (c*x(c*n**3*gamma(m/n + 1 + 1/n) + d*n**3*x*x*nxgamma(m/n + 1 + 1/n))) - dxe
*okmAmMk Kk 2k xR xmkxkknklerchphi (dxx**xn*exp_polar (I*pi)/c, 1, m/n + 1/n)*gamma
(m/n + 1/n)/(c**2% (cxn**3*gamma(m/n + 1 + 1/n) + d*n*x*3*x*k*nkgamma(m/n + 1
+ 1/n))) + drexkmxmnxx*xk*mkx*x*n*lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n
+ 1/n)*gamma(m/n + 1/n)/(cx*2* (c*kn**3*gamma(m/n + 1 + 1/n) + d*n*x*3*xx**nxg
amma(m/n + 1 + 1/n))) - 2xd*xex* mrxm*x*xx**m*xx**n*xlerchphi (d*xx**n*exp_ polar (Ix*
pi)/c, 1, m/n + 1/n)*gamma(m/n + 1/n)/(c**2*(c*n**3*xgamma(m/n + 1 + 1/n) +
dxn**3*xx*knkgamma(m/n + 1 + 1/n))) + dkexkm*nkxxx**xm*x*x*nxlerchphi (d*xx**nxe
xp_polar(I*pi)/c, 1, m/n + 1/n)*gamma(m/n + 1/n)/(cx*2x(c*n**3*gamma(m/n +
1 + 1/n) + d¥nx*3*x*x*nkgamma(m/n + 1 + 1/n))) - dkex*smkx*kxr*kmkx**nklerchphi
(d*x**n*xexp_polar(I*pi)/c, 1, m/n + 1/n)*gamma(m/n + 1/n)/(c**2%(ckn**3*gam
ma(m/n + 1 + 1/n) + d*n¥*3xx**nxgamma(m/n + 1 + 1/n)))) + Axbk(—ex*km*m**2%x
xxk*xmkxk*knxlerchphi (dxx**n*xexp_polar (I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n +
1 + 1/n)/(c*x(c*n**3*xgamma(m/n + 2 + 1/n) + d*n**3*xx*n*xgamma(m/n + 2 + 1/n
))) - ex mrmin*xxx*xmix*k*knklerchphi (d*x**nxexp_polar(I*pi)/c, 1, m/n + 1 +
1/n)*gamma(m/n + 1 + 1/n)/(cx(cxn*x*3*xgamma(m/n + 2 + 1/n) + dknx*3*kx*k*nkgam
ma(m/n + 2 + 1/n))) + exsmrm*n*x*x**mrxx*n*gamma(m/n + 1 + 1/n)/(c*(cknk*3x
gamma(m/n + 2 + 1/n) + d¥nx*3*xk*knkgamma(m/n + 2 + 1/n))) - 2kexkmkmkx*x**km
xx*k*n*lerchphi (d*x**n*exp_polar(Ixpi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 +
1/n) /(c* (c*kn**3xgamma (m/n + 2 + 1/n) + d¥nx*3xx**xn*gamma(m/n + 2 + 1/n))) +
exFmknk* 2k ok kmkxkknkgamma (m/n + 1 + 1/n)/(cx(cknx*3*gamma(m/n + 2 + 1/n)
+ d¥n**3xxxknkgamma(m/n + 2 + 1/n))) - exkmkn*x*x**kmix*k*n*lerchphi (dkxx**nx
exp_polar(I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(c*x(cxn**3*gamma (
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m/n + 2 + 1/n) + dinkx3kxkxnkgamma(m/n + 2 + 1/n))) + exkmrnxx*xkxm¥xk*nkga
mma(m/n + 1 + 1/n)/(cx(ckxnx*3*gamma(m/n + 2 + 1/n) + d¥n*k*3*x**n*gamma (m/n
+ 2 + 1/n))) - exxmkxxx*xm¥x*x*nklerchphi (d*x**n*xexp_polar(I*pi)/c, 1, m/n +
1 + 1/n)*gamma(m/n + 1 + 1/n)/(cx(cxn**3*gamma(m/n + 2 + 1/n) + dkn*x*3*x**
n*xgamma (m/n + 2 + 1/n))) - dxesxmrmr*k2xx*xk*kmrx** (2xn)*lerchphi (d*x**n*exp _
polar(I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(c**2*(c*n**3*gamma (m
/n + 2 + 1/n) + d*nx*3*xk*knkgamma(m/n + 2 + 1/n))) - d¥errmrm¥nrxkxkrxmkxkk
2*n)*lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1
/n) / (c**2* (ckn**3xgamma (m/n + 2 + 1/n) + d*n**3*xx*n*xgamma(m/n + 2 + 1/n)))
- 2kdkexkmxmkxkxkxm¥xkk (2*n) *lerchphi (d*x**n*exp_polar(Ixpi)/c, 1, m/n + 1
+ 1/n)*gamma(m/n + 1 + 1/n)/(cx*2*(c*n**3*gamma(m/n + 2 + 1/n) + d¥n**3*x*
xnxgamma (m/n + 2 + 1/n))) - d¥exkmrnxxkxk*m¥x** (2+n)*lerchphi (d*xx**n*exp_po
lar(I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(c**2*(cxn**3*gamma (m/n
+ 2 + 1/n) + d*n*k*3*xx*knxgamma(m/n + 2 + 1/n))) - dxesxmkxxxkxm*xkk (2*n)*1
erchphi (d*x**n*exp_polar(Ixpi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(c
*x*%2% (cxnx*3%gamma(m/n + 2 + 1/n) + d*n*k*3*x*x*nkgamma(m/n + 2 + 1/n)))) + Bx
ax (—ex*mkmxk2xx*kxkkmrx*k*n*lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 1 + 1
/n)*gamma(m/n + 1 + 1/n)/(cx(cxn**3*gamma(m/n + 2 + 1/n) + dxn*x*3*x*k*nkgamm
a(m/n + 2 + 1/n))) - exxmmkn*x*kxx*kmxx**n*lerchphi (d*x**n*exp_polar(I*pi)/c
, 1, m/n + 1+ 1/n)*xgamma(m/n + 1 + 1/n)/(ck(ckn**3*gamma(m/n + 2 + 1/n) +
dxnx*k3kxx*knkgamma(m/n + 2 + 1/n))) + ek mrmknkxkx*kmrx*x*knkgamma(m/n + 1 + 1
/n)/ (cx(c*n**3*gamma(m/n + 2 + 1/n) + d*n**3*x**nxgamma(m/n + 2 + 1/n))) -
2kexkmimkxkxxkmrx**knklerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 1 + 1/n)*g
amma(m/n + 1 + 1/n)/(c*(c*n**3*xgamma(m/n + 2 + 1/n) + d*n*x*3*xx**n*gamma(m/n
+ 2 + 1/n))) + exsmknxk2xx*kxrkmxxkxnkgamma(m/n + 1 + 1/n)/(c* (c*n*x*3*xgamma
(m/n + 2 + 1/n) + d*n**3xx**nxgamma(m/n + 2 + 1/n))) - exkmknxx*X*k*m*x**nx*1
erchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(c
*x (cxn**3*xgamma(m/n + 2 + 1/n) + d*n**3*x*x*nxgamma(m/n + 2 + 1/n))) + ex*m*n
xxkxkkmrxckxnkgamma(m/n + 1 + 1/n)/(cx(c*n**3*xgamma(m/n + 2 + 1/n) + d*n**3x
xxxnkgamma(m/n + 2 + 1/n))) - exkmxx*kxxkmxx**xn*lerchphi (d*x**n*exp_polar (I*
pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(c*x(c*n**3*gamma(m/n + 2 + 1/
n) + dxn¥xk3xxx*knkgamma(m/n + 2 + 1/n))) - dxexkmrm¥*k2kx*xx*km*x** (2*n)*lerch
phi(d*x**n*exp_polar(I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(c**2x*
(c*n**3xgamma(m/n + 2 + 1/n) + d*n**3*xx*knxgamma(m/n + 2 + 1/n))) - dkxex*xmx
MmNk X*xkkmkxxk (2xn) xlerchphi (d*x**n*xexp_polar(I*pi)/c, 1, m/n + 1 + 1/n)*ga
mma(m/n + 1 + 1/n)/(cx*2*x(c*kn**3*gamma(m/n + 2 + 1/n) + d*n**3*x**xn*xgamma (m
/n + 2 + 1/n))) - 2*dxex mrxmxx*xkkm*xkk (2xn)*lerchphi (d*x**n*exp_polar (I*pi
)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(cx*2*x(cxn**3*gamma(m/n + 2 + 1
/n) + dxn*x3*x*k*knkxgamma(m/n + 2 + 1/n))) - dkexkm¥nkxxx**xm*x** (2*n)*lerchph
i(d*x**n*exp_polar(I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(cx*2x(c
xn¥x*x3*xgamma (m/n + 2 + 1/n) + dxn*x3*xx*snxgamma(m/n + 2 + 1/n))) - dkexkm*x*
xkkmkxok* (2#n) *lerchphi (d*x**n*exp_polar(Ixpi)/c, 1, m/n + 1 + 1/n)*gamma(m/
n + 1 + 1/n)/(c**2x(cxn*x*3*gamma(m/n + 2 + 1/n) + d*n*x*3*x*k*n*gamma(m/n + 2
+ 1/n)))) + Bxbx(—exxm¥m¥*2xx*x*k*xm¥x** (2*n) *lerchphi (d*x**n*xexp_polar (I*pi
)/c, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(cx(cxn**3*gamma(m/n + 3 + 1/n)
+ d¥nxk3xx*kxnkgamma(m/n + 3 + 1/n))) - 3kek mrm¥nkxrx*kxm*x** (2*n)*lerchphi
(d*x**n*exp_polar(Ixpi)/c, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(c*(c*nx**
3kgamma(m/n + 3 + 1/n) + d¥nk*3*xkknkgamma(m/n + 3 + 1/n))) + erxmrmknkxkx*
*m¥xkx (2%n) *gamma (m/n + 2 + 1/n)/(ck(c*kn**3*gamma(m/n + 3 + 1/n) + d*n**3+*x
xknxgamma (m/n + 3 + 1/n))) - 2xexkmimkx*x*k*mkxx* (2xn)*lerchphi (d*x**n*xexp_p
olar(I*pi)/c, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(c*(c*n**3*gamma(m/n +
3 + 1/n) + d*n*x3xx*kxnxgamma(m/n + 3 + 1/n))) - 2kexkmrn**2xx*xk*xm*x** (2%n
)*lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)
/ (c*x(c*n**3*xgamma(m/n + 3 + 1/n) + d*n**3*x*x*nxgamma(m/n + 3 + 1/n))) + 2x*e
*KMANUR K 2K XKk xkok (2*n) kgamma (m/n + 2 + 1/n)/(c* (c*n**3*xgamma(m/n + 3 + 1/
n) + dnxk3xx*k*nkgamma(m/n + 3 + 1/n))) - 3kexkmrn*xkxxkm*x** (2+n)*lerchphi
(d*x**n*exp_polar(Ixpi)/c, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(c*(cxn**
3kgamma(m/n + 3 + 1/n) + dknk*k3*xkknkgamma(m/n + 3 + 1/n))) + exxmknkxkxk*m
*xx%% (2*n) *gamma (m/n + 2 + 1/n)/(c*(c*n**3*xgamma(m/n + 3 + 1/n) + dxn**k3*x*x*



172

nxgamma(m/n + 3 + 1/n))) - exkmkxxx**kmrx** (2*n)*lerchphi (d*x**n*exp_polar (I
xpi)/c, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(c*(c*n**3*gamma(m/n + 3 + 1
/n) + dxn*x3*xk*snkgamma(m/n + 3 + 1/n))) - dkexkmxm*k*2*kx*kx*kxm*x** (3*n)*lerc
hphi (d*x**n*xexp_polar(I*pi)/c, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(c**2
* (cxn**3xgamma (m/n + 3 + 1/n) + dxn*x*3xx*kxnxgamma(m/n + 3 + 1/n))) - 3*d*ex
*mkmkn*xkxxkm*x*k* (3%n) *lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 2 + 1/n)
xgamma (m/n + 2 + 1/n)/(c**2x (ckxnx*3*gamma(m/n + 3 + 1/n) + d*n*k*3*x**n*gamm
a(m/n + 3 + 1/n))) - 2*dkexxm¥mkx*x**xm*x** (3*n)*lerchphi (d*x**n*exp_polar (I
xpi)/c, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(c**2* (c*n**3*xgamma (m/n + 3
+ 1/n) + d*n**3*xx*knxgamma(m/n + 3 + 1/n))) - 2kd*er mrn**2*xkx*xkm*x** (3%n)
xlerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/
(cx*2% (cxn**3*gamma (m/n + 3 + 1/n) + d¥n**3xxx*n*xgamma(m/n + 3 + 1/n))) - 3
xd*xexkmrn*xkxxkm*xk* (3*n) *lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 2 + 1
/n)*gamma(m/n + 2 + 1/n)/(cx*2x(cxn**3*gamma(m/n + 3 + 1/n) + dxn**x3*x*x*n*g
amma(m/n + 3 + 1/n))) - d¥exkmxx*x*k*smkx** (3xn)*lerchphi (d*x**n*exp_polar (Ix*
pi)/c, 1, m/n + 2 + 1/n)*gamma(m/n + 2 + 1/n)/(cx*2*(c*n**3*gamma(m/n + 3 +
1/n) + d¥n¥*3*x**n*xgamma(m/n + 3 + 1/n))))

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

f (Bx™ + A)(bx" + a) (ex)"
> dx
(dx™ + ¢)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((B*x™n + A)*x(b*xx™n + a)*(e*x) " m/(d*x™n + c)~2, x)
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(ex)"™(A+Bx™)
(c+dx”)2

Optimal. Leaf size=107

3.32

m+1 mtn+l  dx"

(€)™ (Beom +1) = Ad(m = + 1) Fy (1,25 225800 e ad)

n c

c2de(m + 1)n cden (¢ + dx™)

[Out] -(((B*c - A*d)*(exx)~(1 + m))/(ckd*exn*x(c + d*x"n))) + ((B*c*(1l + m) - Ax*xdx*
(1 + m - n))*(e*xx)” (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -
((d*x"n)/c)])/(c™2*d*e*x(1 + m)*n)

Rubi [A] time = 0.0555015, antiderivative size = 107, normalized size of antiderivative

. . ber of rul
= 1., number of steps used = 2, number of rules used = 2, integrand size = 22, e

= 0.091, Rules used = {457, 364}

integrand size

m+l m+n+l ~ dx"

(ex)m+1(Bc(m+1)—Ad(m—n+1))2F1 (1, Tl " ,—T) (ex)m+1(BC_Ad)

c2de(m + 1)n cden (c + dx™)

Antiderivative was successfully verified.

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

[Out] -(((Bxc - A*xd)*(exx)~(1 + m))/(cxd*exn*x(c + d*x"n))) + ((Bxc*x(1 + m) - Axd*
(1 + m - n))*(exx)” (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -
((d*x"n)/c)])/(c”2*d*e*x(1 + m)*n)

Rule 457

Int[((e_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(m_))"(p_.)*((c_) + (d_)*(x_)"(n
)), x_Symbol] :> -Simp[((b*xc - a*d)*(e*x)~(m + 1)*(a + bxx™n) (p + 1))/(a*
bxe*xnx(p + 1)), x] - Dist[(axd*(m + 1) - b*cx(m + nx(p + 1) + 1))/ (axbxn*(p
+ 1)), Int[(e*x)"m*x(a + b*x"n) " (p + 1), x], x] /; FreeQ[{a, b, ¢, d, e, m,
n}, x] && NeQ[b*c - axd, 0] &% LtQ[p, -1] && (( !'IntegerQlp + 1/2] && NeQ[
p, -5/41) || !'RationalQ[m] || (IGtQ[n, 0] && ILtQ[p + 1/2, 0] && LeQ[-1, m
, —(ox(p + 1))1))

Rule 364

Int[((c_.)*(x_)) " (m_.)*x((a_) + (b_.)*x(x_)"(n_))~(p_), x_Symbol] :> Simp[(a~
p*(c*x) ~(m + 1)*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1, -((b*x"n)/a
)1)/(cx(m + 1)), x1 /; FreeQ[{a, b, ¢, m, n, p}, x] & !IGtQlp, 0] && (ILt
Qlp, 01 Il GtQla, 01)

Rubi steps

(ex)™

c+dx'

dx

(ex)" (A + Bx") (Bc — Ad)(ex)t*m  (Be(l +m) — Ad(1 + m — n)) i
—2 d - _ +
(c + dx') cden (c + dx™) cdn

1+m  l+m+n dx”)

(Bc — Ad)(ex)!*™ (Be(1 + m) — Ad(1 + m — n))(ex)*" ,F, (1, — ;

n C

cden (c + dx™) c2de(1 + m)n
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Mathematica [A] time = 0.0707896, size = 83, normalized size = 0.78

m+1 m+n+l ~ dx"

+1 m+n+l  dx”
x(ex)™ ((Ad—Bc)2F1 (2,’”7,-’" . ;—%)+BC2F1 (1TT ; ))

n

c2d(m +1)

Antiderivative was successfully verified.

[In] Integrate[((e*xx) m*(A + Bxx"n))/(c + d*x"n)~2,x]

[Out] (x*(e*x) m*(B*c*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)
1 + (=(Bxc) + Axd)*Hypergeometric2F1[2, (1 + m)/n, (1 + m + n)/n, -((d*x"n)

/c)1))/(c™2%d*(1 + m))

Maple [F] time = 0.358, size = 0, normalized size = 0.

(ex)" (A + Bx™)
— W
(c + dx™)

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

xm

— (Ade™(m —n +1) — Bce™(m + 1)) f ————dx

(Bce™ — Ade™)xx™
cd?nx" + c2dn

cd?nx™ + c2dn

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -(B*c*e™m - A*xd*e”m)*x*x"m/(c*d™2*n*x"n + c 2xd*n) - (Axd*e"m*(m - n + 1) -
Bxcxe"m*(m + 1))*integrate(x"m/(c*d™2*n*x"n + c~2*d*n), x)

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

(Bx™ + A) (ex)"
d2x2n 4+ 2 cdx™ + 2’

integral (

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integral((B*x"n + A)*(e*x) m/(d"2%x~(2*n) + 2%c*d*x"n + c~2), x)

Sympy [C] time = 12.8347, size = 1897, normalized size = 17.73

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

[In] integrate((exx)**m* (A+B*xx**n)/(c+d*x**n)**2,x)

[Out] Ax(-ex*m*mk*2*x*x**m*lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 1/n)*gamma
(m/n + 1/n)/(c*(ckn**3*gamma(m/n + 1 + 1/n) + d¥n**3*x*x*n*xgamma(m/n + 1 + 1
/n))) + exxmxminkx*kx*k*kmklerchphi(d*x**nxexp_polar(I*pi)/c, 1, m/n + 1/n)*ga
mma(m/n + 1/n)/(c*(cknx*3xgamma(m/n + 1 + 1/n) + d*n*x*3*x**n*gamma(m/n + 1
+ 1/n))) + ex* mkmxn*x*xx**m*gamma(m/n + 1/n)/(c*(c*n**3*xgamma(m/n + 1 + 1/n)
+ dxn**3xx**nxgamma(m/n + 1 + 1/n))) - 2xex*mxm*x*x**m*lerchphi (d*x**n*exp
_polar(I*pi)/c, 1, m/n + 1/n)*gamma(m/n + 1/n)/(cx(c*n**3*gamma(m/n + 1 + 1
/n) + d*n¥*x3xxk*knxgamma(m/n + 1 + 1/n))) + exkmrnxx*x*k*m*lerchphi (d*xx**nkex
p_polar(I*pi)/c, 1, m/n + 1/n)*gamma(m/n + 1/n)/(c*(c*n**3*gamma(m/n + 1 +
1/n) + d*n**3*xx*knxgamma(m/n + 1 + 1/n))) + exkmxn*x*xx**m*gamma(m/n + 1/n)/
(cx(cxnx*3xgamma(m/n + 1 + 1/n) + d*nx*3*x*k*nkgamma(m/n + 1 + 1/n))) - e**m
xx*x*x*kmklerchphi (d*x**n*xexp_polar(I*pi)/c, 1, m/n + 1/n)*gamma(m/n + 1/n)/(
cx(c*n*x*3*gamma(m/n + 1 + 1/n) + d¥nx*3*xx*n*gamma(m/n + 1 + 1/n))) - dxex*x
m*mk*k 2%k xkkmkx**kn*lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 1/n)*gamma(m
/n + 1/n)/(c*x2* (cknx*3xgamma(m/n + 1 + 1/n) + d¥nx*3xx**xn*gamma(m/n + 1 +
1/n))) + d¥exkmxm¥nxx*x*k*mkx**n*lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n +
1/n)*gamma(m/n + 1/n)/(c**2%(c*n**3*gamma(m/n + 1 + 1/n) + dxnx*3*x*k*nkgam
ma(m/n + 1 + 1/n))) - 2kd*xex*mkmxx*x*x*kmrx**n*lerchphi (d*x**n*exp_polar(I*pi
)/c, 1, m/n + 1/n)*gamma(m/n + 1/n)/(c**2*(c*n**3*xgamma(m/n + 1 + 1/n) + d*
nxx3xxk*knkgamma(m/n + 1 + 1/n))) + drexkmrn*xxx*x*xm*x*k*nklerchphi (d*x**nkexp
_polar(I*pi)/c, 1, m/n + 1/n)*gamma(m/n + 1/n)/(cx*2x(c*n**3*gamma(m/n + 1
+ 1/n) + d*n**3xx**nxgamma(m/n + 1 + 1/n))) - dxex* mxx*x**m*x**n*xlerchphi (d
xxx*nxexp_polar(Ixpi)/c, 1, m/n + 1/n)*gamma(m/n + 1/n)/(c**2x(ckn**3*gamma
(m/n + 1 + 1/n) + d*n**3xx**nxgamma(m/n + 1 + 1/n)))) + Bk (—exkmkmik2kxkx**
m*x*x*n*lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 +
1/n) / (c*(c*n**3*xgamma (m/n + 2 + 1/n) + d*n**3*x**n*gamma(m/n + 2 + 1/n)))
- exxm¥mknxx*xkkmrxkkn*lerchphi (d*xx*xn*exp polar(I*pi)/c, 1, m/n + 1 + 1/n)
xgamma(m/n + 1 + 1/n)/(c*(cxn**3*xgamma(m/n + 2 + 1/n) + d*n*x*3*x*k*knkgamma (m
/n + 2 + 1/n))) + exkmkmknkxkxkimixk*knkgamma(m/n + 1 + 1/n)/(c*(cxnx*3*gamm
a(m/n + 2 + 1/n) + dxn**3*x*x*knxgamma(m/n + 2 + 1/n))) - 2ke**km¥mkX*Xk*¥M*kX*k
n*lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)
/ (cx(c*kn**3*gamma (m/n + 2 + 1/n) + d*n**3*xx**n*xgamma(m/n + 2 + 1/n))) + exx
m¥nk*2kckxokkmkxokknkgamma (m/n + 1 + 1/n)/(c*(c*n**3*gamma(m/n + 2 + 1/n) + d
*xnkk3kxkknkgamma(m/n + 2 + 1/n))) - exkmknkxxxxkkmxxkknxlerchphi (d*x**n*exp_
polar(I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(c*(c*n**3*xgamma (m/n
+ 2 + 1/n) + dxn*x3*xx*knxgamma(m/n + 2 + 1/n))) + exkmrn*xkx*x*km*x*k*nkgamma (
m/n + 1 + 1/n)/(ck(c*kn**3*gamma(m/n + 2 + 1/n) + d*n**3*x**n*xgamma(m/n + 2
+ 1/n))) - exxm¥xxx*k* mxx*k*nxlerchphi (d*x**n*exp polar(I*pi)/c, 1, m/n + 1 +
1/n)*gamma(m/n + 1 + 1/n)/(cx(c*xn**3*xgamma(m/n + 2 + 1/n) + dxn*x3*x*x*nkga
mma(m/n + 2 + 1/n))) - d¥exkmrm**x2*x*xx**xm*x** (2*n)*lerchphi (d*x**n*exp_pola
r(I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(c**2*(c*kn**3*gamma(m/n +
2 + 1/n) + d¥nx*k3xx*kxnkgamma(m/n + 2 + 1/n))) - d¥eksmrm¥nkxxx**xmkx*k (2%n)
xlerchphi (d*xx*n*exp_polar(I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/
(c*x2% (ckn**3*xgamma(m/n + 2 + 1/n) + d*nx*3*xx**n*xgamma(m/n + 2 + 1/n))) - 2
*xd*exxmrmkxkxkkmkxkk (2xn) *lerchphi (d*x**n*exp_polar(I*pi)/c, 1, m/n + 1 + 1
/n)*gamma(m/n + 1 + 1/n)/(cx*2x(cxn**3*gamma(m/n + 2 + 1/n) + dxn**x3*x*x*n*g
amma(m/n + 2 + 1/n))) - d¥exkmrn*xkxx*km*x** (2+n)*lerchphi (d*xx**n*exp_polar(
I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(c**2x(cxnx*3*gamma(m/n + 2
+ 1/n) + dxn¥*3xx**knxgamma(m/n + 2 + 1/n))) - dxexkmkx*xx**km*x** (2%n)*lerch
phi(d*x**n*exp_polar(I*pi)/c, 1, m/n + 1 + 1/n)*gamma(m/n + 1 + 1/n)/(cx*2x%
(c*n**3*xgamma(m/n + 2 + 1/n) + d*n**3*x*x*n*gamma(m/n + 2 + 1/n))))




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

(Bx™ + A) (ex)"

dx
(dx" + )

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((B*x"n + A)*(exx) m/(d*x"n + c)~2, x)
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(ex)"(A+Bx™)
(a+bx”)a}+dx”)2

Optimal. Leaf size=211

3.33

m+1 m+n+l  dx"

()™, (1, el el ——) (ad(Bc(m +1) — Ad(m — n +1)) + be(Ad(m — 21 +1) = Be(m —n +1)))  b(ex)™*]

c2e(m + Dn(bc — ad)? "

[Out] ((B*c - Axd)*(e*x)~ (1 + m))/(c*x(bxc - a*d)*exn*x(c + d*x"n)) + (b*x(A*xb - ax*B
)*(e*xx)”~ (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((b*x"n)/a)
1)/ (a*x(bxc - a*d) "2*ex(1 + m)) + ((b*ckx(A*d*(1 + m - 2%n) - B*c*(1 + m - n)
) + axdx(Bxc*x(1 + m) - A*d*x(1 + m - n)))*(exx)~ (1 + m)*Hypergeometric2F1[1,
(1 +m)/n, 1 +m+ n)/n, —((A*xx"n)/c)])/(c”2x(b*xc — a*d) " 2xe*x(1 + m)*n)

Rubi [A] time = 0.520973, antiderivative size = 211, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 5, number of rules used = 3, integrand size = 31, e .

0.097, Rules used = {595, 597, 364}

integrand size

m+1 m+n+l  dx"

(ex)"™*1 ,F; (1, —; ; ——) (ad(Bc(m +1) = Ad(m —n + 1)) + be(Ad(m — 2n +1) = Be(m —n +1)))  bex)"™*

c2e(m + 1)n(bc — ad)? *

Antiderivative was successfully verified.

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

[Out] ((B*c - Axd)*(exx)~(1 + m))/(c*x(b*c - a*xd)*exn*(c + d*x"n)) + (bx(Axb - axB
)*(e*xx)~ (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((b*x"n)/a)
1)/ (ax(bxc - axd) "2%ex(1 + m)) + ((bxckx(A*d*(1 + m - 2*%n) - Bxcx(1 + m - n)
) + axdx(Bxc*x(1 + m) - A*d*x(1 + m - n)))*(exx) (1 + m)*Hypergeometric2F1[1,
(1 +m/n, (1 +m+ n)/n, -((d*x"n)/c)])/(c”2*(b*xc - a*xd) 2%ex(1 + m)*n)

Rule 595

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

+ D*x(a + b*x™n) " (p + 1)*(c + d*x™n)~(q + 1))/ (a*xg*n*(bxc - axd)*(p + 1)),

x] + Dist[1/(a*n*(b*c - axd)*(p + 1)), Int[(g*x) m*x(a + bxx™n) "~ (p + 1)*(c +
d*x"n) “g*Simp[c*(bxe - a*f)*(m + 1) + e*nkx(b*c - axd)*(p + 1) + dx(b*xe - a
*f)x(m + nx(p + q + 2) + V*x"n, x], x], x] /; FreeQ[{a, b, c, d, e, £, g,

m, n, q}, x] && LtQ[p, -1]

Rule 597

Int[(((g_)*(x D))" (m_.)*x((a) + (b_)*x )" @ )) " (po*((e ) + (£_)*x )" (n
I/ (c) + (A_)*(x_)"(n_)), x_Symbol] :> Int[ExpandIntegrand[((g*x) m*(a
+ b*x"n) “px(e + f*x"n))/(c + d*x"n), x], x] /; FreeQ[{a, b, c, d, e, £, g,
m, n, pr, x]

Rule 364

Int[(Cc_)*(x_))"(m_.)*x((a_) + (b_)*(x_)"(n_))"(p_), x_Symbol] :> Simp[(a”
p*(c*x) " (m + 1)*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1, -((b*x"n)/a
)1)/(cx(m + 1)), x]1 /; FreeQ[{a, b, ¢, m, n, p}, x] & !'IGtQ[p, 0] && (ILt
Qlp, 0] Il GtQla, 01)
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Rubi steps
(ex)”’(—u(Bc—Ad)(1+m)+A(bc—ad)n—b(Bc—Ad)(1+m—n)x”)d
(ex)™ (A + Bx™) = (Bc — Ad)(ex)1+™ N f (a+bx")(c+dx") X
a + bx™) (c + dx™ c(bc —ad)en (c + dx" c(bc —adn
( ) ( )? (be — ad)en (c + dx™) (be — ad)
f b(Ab—aB)cn(ex)™ (be(Ad(1+m—2n)-Bc(1+m—n))+ad(Bc(1+m)—Ad(1+m—n)))(e:
_ (Bc— Ad)(ex)t™ s (be—ad)(a+bx) (be—ad)(c+dx™)
~ c(bc - ad)en (c + dxm) c(bc — ad)n
(Be— Adyex)!*  (0(Ab—aB) [y (be(Ad(1 +m —2m) = Be(l +m — ) +
- c(bc — ad)en (c + dx™) (bc — ad)? c(be
1+m 1 b
(B - Adyexyi+n DA = aB)(e)' " oF, (1, Lo, Lo, —%) (be(Ad(1 + m — 2n

- c(bc — ad)en (c + dx™) " a(bc — ad)?e(1 + m) -

Mathematica [A] time = 0.208247, size = 150, normalized size = 0.71

m+1 m+n+l by

x(ex)” (bcz(Ab —4B),F, (1, e, ,—7) + acd(aB — Ab) o, (1, el
ac?(m + 1)(bc — ad)?

m+1 m4n+l  dx"

,—T) + a(be - ad)(Bc — Ad) ,Fy (2, ’

n

Antiderivative was successfully verified.

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

[Out] (x*(e*xx) m*(b*(A*xb - a*B)*c 2xHypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n
, —((bxx"n)/a)] + ax(-(Axb) + a*B)*cxd*Hypergeometric2F1[1, (1 + m)/n, (1 +

m + n)/n, -((d*x"n)/c)] + a*x(b*c - a*xd)*(Bxc - Axd)*Hypergeometric2F1[2, (

1 +m)/n, (1 +m+ n)/n, -((d*x"n)/c)]))/(axc”™2x(b*c — a*d) " 2x(1 + m))

Maple [F] time = 0.667, size = 0, normalized size = 0.

(ex)" (A + Bx™)

dx
(a + bx") (c + dx")?

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

(Bce™ — Ade™)xx™

bcdn — ac?dn + (bczdn - acdzn)x”

- ((adzem(m —n+1)-bede™(m —2n + 1))A + (bczem(m —n+1) - acde™(m + 1))B

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] (B*c*e™m - A*xdxe"m)*x*x"m/(b*c™3%n — axc™2xd*n + (b*c™2*d*n - akxc*xd~2%n)*x"
n) - ((axd™2*%e"m*(m - n + 1) - bkxckd*e™m*(m - 2*%n + 1))*A + (b*c 2%e"m*(m -
n + 1) - akxcxd*e"mx(m + 1))*B)*integrate(x"m/(b~2*%c™4*n - 2*axb*c~3xd*n +
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a"2xc”2%d"2xn + (b72%c”3*d*n - 2%axbxc”2*d”"2*n + a~2%c*d"3*n)*x"n), x) - (B
xaxbxe™m - A*b”"2xe"m)*integrate(x"m/(a*b"2%c”2 - 2*%a~2*bxc*d + a~3*xd"2 + (b
“3%cT2 - 2*axb"2*ckd + a"2*xb*xd"2)*x"n), x)

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

(Bx™ + A) (ex)"

bd?x3" + ac? + (2 bed + adz)xzn + (bc2 +2 acd)x”/x

integral
Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((exx) “m*(A+Bxx"n)/(a+b*x"n)/(c+d*x"n) 2,x, algorithm="fricas")

[Out] integral((Bxx™n + A)*(e*x) m/(bxd~2*x~(3*n) + axc™2 + (2%bkcxd + a*xd™2)*x"(
2xn) + (b*c™2 + 2%akxc*d)*x"n), Xx)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**m* (A+B*xx**n)/(atb*x**n)/(c+d*x**n)**2,x)

[Out] Timed out

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

(Bx™ + A) (ex)"
(bx + a)(dx" + )

dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((B*x"n + A)*(exx) m/((b*x"n + a)*(d*x™n + c)~2), x)
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(ex)"™(A+Bx™")
Ol+bx”)zﬁ}+dx”)2

Optimal. Leaf size=315

3.34

m+1 m+n+l  bx"

bex)"1 ,F, (1, e, ,-—) (Ab(ad(m — 31 +1) = be(m — 1 +1)) + aB(be(m +1) — ad(m - 21 +1)))  d(ex)™1,

a2e(m + 1)n(bc — ad)3

[Out] (dx(Axbxc — 2*xaxBxc + a*xA*d)*(e*xx)”" (1 + m))/(axc*x(b*c - a*d) "2*exn*(c + d*x
“n)) + ((Axb - axB)*(exx)~(1 + m))/(ax(b*c - axd)*exn*(a + b*x"n)*(c + d*x~

n)) + (bx(axBx(b*c*(1 + m) - axd*(1 + m - 2xn)) + Axb*(a*d*(1 + m - 3*n) -

bxck(1 + m - n)))*(e*xx)” (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)

/n, —((b*xx"n)/a)])/(a"2x(b*c - a*d) " 3*xe*x(1 + m)*n) - (d*x(bxc*x(Axd*(1 + m -

3*%n) - Bxc*x(1 + m — 2%n)) + a*d*(Bkckx(1 + m) - Axd*(1 + m - n)))*(e*xx)"(1 +

m) *Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x™n)/c)])/(c”2*(b*c

- a*xd) "3*ex(1 + m)*n)

Rubi [A] time = 1.09656, antiderivative size = 315, normalized size of antiderivative =
1., number of steps used = 6, number of rules used = 3, integrand size = 31, number of rules _

integrand size
0.097, Rules used = {595, 597, 364}

m+l m+n+l

bex)" 1 ,F, (1, el e —%) (Ab(ad(m — 31 +1) = be(m — 1 +1)) + aB(be(m +1) — ad(m —2n +1)))  d(ex)™1,

a2e(m + 1)n(bc — ad)3 -

Antiderivative was successfully verified.

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

[Out] (d*(Axb*xc — 2*a*Bxc + axA*xd)*(exx)~ (1 + m))/(axckx(b*c - a*xd) "2%e*nx(c + d*x
“n)) + ((Axb - axB)*(exx)~(1 + m))/(ax(b*c - axd)*exn*(a + b*x"n)*(c + d*x~

n)) + (bx(axBx(b*c*(1 + m) - axd*(1 + m - 2*n)) + A*xb*(a*xd*(1 + m - 3*n) -

bxc*k(1 + m - n)))*(e*x)” (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)

/n, -((b*x"n)/a)])/(a"2x(b*xc - a*d) "3*e*x(1 + m)*n) - (d*x(b*cx(A*xd*(1 + m -

3*n) - Bxcx(1 + m - 2*n)) + axd*(Bxc*x(1 + m) - Axd*(1 + m - n)))*(exx)~ (1 +

m) *Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x™n)/c)])/(c™2x(bxc

- a*xd) "3*e*x(1 + m)*n)

Rule 595

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

+ Dx(a + b*x™n) " (p + 1)x(c + d*x™n)~(q + 1))/ (a*xgn*(bxc - axd)*(p + 1)),

x] + Dist[1/(a*n*(b*c - axd)*(p + 1)), Int[(g*x) m*x(a + bxx™n) ~(p + *(c +
d*x"n) “g*Simp[c*(bxe - a*f)*(m + 1) + e*nk(b*c - axd)*(p + 1) + dx(b*xe - a
*f)x(m + nx(p + q + 2) + 1)*x"n, x], x], x] /; FreeQ[{a, b, c, d, e, f, g,

m, n, qF, x] && LtQ[p, -1]

Rule 597

Int[(((g_)*(x_))"(m_.)*x((a_) + (b_)*xx_ D" (m_)) " (p)*x((e ) + (f_D)*x_)"(n
I/ ((c) + (d_)*(x_)"(n_)), x_Symbol] :> Int[ExpandIntegrand[((g*x) m*(a
+ b*x"n) "px(e + f*x"n))/(c + d*x"n), x], x] /; FreeQ[{a, b, ¢, d, e, £, g,
m, n, pr, x]

Rule 364
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Int[((c_.)*(x_)) " (m_.)*x((a_) + (b_.)*x(x_)"(n_))~(p_), x_Symbol] :> Simp[(a~
p*(c*x) " (m + 1)*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1, -((b*x"n)/a
)1)/(cx(m + 1)), x] /; FreeQ[{a, b, ¢, m, n, p}, x] && !'IGtQ[p, 0] && (ILt
Qlp, 0] Il GtQla, 01)

Rubi steps
(ex)™(—aBc(1+m)+Abc(1+m—n)+aAdn+(Ab—aB)d(1+m—2n)x
f (ex)™ (A + Bx") e (Ab — aB)(ex)!*™ ~ (a+bx")(c-+dx)?
(a+bx")? (c+dxny? a(be —ad)en (a + bx") (c + dx") a(bc — ad)n
(ex)m(—n(uBc(bc+ud)(l-
_ d(Abc - 2aBc + aAd)(ex)' ™ (Ab — aB)(ex)*™ _ /
~ ac(be — ad)2en (¢ + dx™) a(bc — ad)en (a + bx™) (c + dx™)
be(—aB(be(1+m)—ad(1
_ d(Abc - 2aBc + aAd)(ex)' ™ (Ab — aB)(ex)*™ ~ f
"~ ac(bc — ad)?en (c + dx™) a(bc — ad)en (a + bx™) (c + dx™)
_ d(Abc — 2aBc + aAd)(ex)t™ (Ab — aB)(ex)'*™ (b(aB(be(1 + m) — a

ac(bc — ad)?en (c + dx™) * a(bc — ad)en (a + bx™) (c + dx™)

_ d(Abc - 2aBc + aAd)(ex)' ™ (Ab — aB)(ex)'*™

b(aB(bc(1 + m) — ad

ac(bc — ad)?en (c + dx") - a(bc — ad)en (a + bx™) (c + dx™)

Mathematica [A] time = 0.316594, size = 209, normalized size = 0.66

n n
b(aB—Ab)(ad—bc)ZPl(z,’"T“;%’”l;—b%) d(bc—ad)(Bc—Ad)zFl(Z,mTﬂ;w;—d%) b(aBd—ZAbd+bBc)2F1(1,T !

m+1 m+n+1 bx"
A

m —_
x(ex) o 2 + a

(m +1)(bc — ad)3
Antiderivative was successfully verified.

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

[Out] (x*(e*x) “m*((bx(b*B*c - 2*A*xb*d + a*Bxd)*Hypergeometric2F1[1, (1 + m)/n, (1

+m + n)/n, -((b*x™n)/a)])/a - (dx(b*Bxc - 2%A*b*d + a*Bxd)*Hypergeometric

2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/c + (bx(-(Axb) + axB)*(-(bx
c) + axd)x*Hypergeometric2F1[2, (1 + m)/n, (1 + m + n)/n, -((b*x"n)/a)])/a"2
- (d*x(bxc - axd)*(B*c - Ax*d)*Hypergeometric2F1[2, (1 + m)/n, (1 + m + n)/n
, —((d*x™n)/c)])/c”2))/((b*c - a*d)~3*(1 + m))

Maple [F] time = 0.716, size = 0, normalized size = 0.

f (ex)" (A + Bx™)

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

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

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

((b3cem(m - n+1)—ab?de™(m-3n+ 1))A + (azbdem(m —2n+1) — ab?ce™(m + 1))B) f B TR
a2b3c3n — 3 a3b2c2dn + 3 4

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] ((b73*c*xe"m*(m — n + 1) - a*b”™2*kd*e"m*x(m - 3*n + 1))*A + (a"2*b*xd*e"m*(m -
2¥n + 1) - a*b™2xc*ke"m*x(m + 1))*B)*integrate(-x"m/(a"2*%b~3*c”3%n - 3*a”~3*b”
2%c”2xd*n + 3*a"4dxbxckd"2%n - a~5*%d"3*n + (axb"4*xc"3%n - 3%a”2*b~3*c”2xd*n
+ 3%a"3*b"2%c*kd"2%n - a~4xbxd"3*n)*x"n), x) - ((axd”"3*e"m¥(m - n + 1) - b*xc
*d"2%e"m*(m - 3*n + 1))*A + (b*xc™2*%d*e"m*(m - 2*n + 1) — axcxd™2%e"m*x(m + 1
))*B)*integrate (-x"m/ (b~3*c~5*n - 3*axb~2xc"4*xd*n + 3*a"2%bxc”3*d"2*n - a”3
*c72xd"3*n + (b7"3*c"4*d*n - 3*axb"2*xc”3%d"2*n + 3*a"2%bxc”2%d"3*n - a”3*xc*d
“4xn)*xx"n), x) + (((b72*%c™2%xe"m + a~2*d " 2xe"m)*A - (axbxc™2*e™m + a”~2*cxdxe
“m) *B) *x*x"m - (2*Bxaxbxck*d*e"m - (b~2*ckxd*e"m + axb*xd~2xe”m)*A)*x*e” (m*log
(x) + nxlog(x)))/(a”2*b"2%c”4*n - 2%a~3xb*c”™3*d*n + a~4xc”2xd"2*n + (a*b”~3x
c73xd*n - 2*a”2*b"2*xc”"2*d"2*n + a~3*bxc*d"3*n)*x”(2*n) + (axb"3*c"4xn - a~2
*b72%c”3*d*n - a”~3*bxcT2xd"2*n + a~4*c*d”3*n)*x"n)

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

(Bx™ + A) (ex)" N
b2d%x4m + a2¢c2 + 2 (bzcd + ubdz)x3” + (bzc2 + 4 abed + azdz)xzn +2 (abc2 + azcd)x”’

integral

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integral((Bxx™n + A)*(e*x) m/(b~2*d"2%x~ (4*n) + a~2xc”2 + 2*(b~2xc*d + a*bx
d~2)*x~(3%n) + (b™2%c™2 + 4xaxb*xcxd + a”~2*xd"2)*x”~(2*n) + 2*x(axbxc”™2 + a~2x*c
*d)*x"n), x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**xm* (A+B*xx**n)/(atb*x**n)**2/ (c+d*x**n)**2,x)

[Out] Timed out

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

f (Bx™ + A) (ex)" i

(bx" + a)*(dx" + c)?

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

[Out] integrate((B*x"n + A)*(exx)"m/((b*x"n + a)~2x(d*x™n + c)~2), x)
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(ex)"™(A+Bx™")
Ol+bx”)3ﬁ}+dx”)2

Optimal. Leaf size=567

3.35

m+1 m+n+1

b(ex)™ 1 ,F; (1, —— —%) (Ab (a2d2 (m2 +m(2 - 7n) +12n% - 7n + 1) — 2abcd (m2 +m(2 - 5n) + 4n? —5n + 1

[Out] (d*(axBxcx(bxcx(1 + m) - a*d*(1 + m - 6*n)) + Ax(axbxc*d*(1 + m - 6*n) - b~
2%c72%(1 + m - 2*%n) - 2*xa"2xd"2#n))*(e*x) " (1 + m))/(2*xa~2xc*x(b*c - ax*xd) "3*e
*n"2%(c + d*x"n)) + ((Axb - a*B)*(e*x)”" (1 + m))/(2*xax(b*xc - a*d)*e*n*(a + b
*x"n) "2*%(c + d*x"n)) + ((a*Bx(bxc*(1 + m) - a*d*(1 + m - 3*n)) + Axb*x(a*xdx*(
1 +m - 5%n) - b¥cx(1 + m - 2%n)))*(e*x)~ (1 + m))/(2*a~2*(bxc - a*xd) 2*e*n”
2%(a + b*x"n)*(c + d*x"n)) + (b*(a*B*(2*a*b*ckd*(1 + m)*(1 + m - 3*n) - b~2
*c72%(1 + m)*(1 +m - n) - a”2%d"2+%(1 + m™2 + m*x(2 - 5%n) - 5%n + 6*n"2)) +
Axbx (b™2*c™2*x(1 + m™2 + m*(2 - 3*n) - 3*n + 2*n~2) - 2%axb*c*kd*(1 + m™2 +
m*x(2 - 5%n) - 5%n + 4*n"2) + a"2*xd"2*%(1 + m™2 + m*(2 - 7*n) - 7*n + 12%n"2)
))*(e*x)~ (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((b*x"n)/a
)1)/(2%a~3*(b*xc - a*xd) “4*xex(1 + m)*n~2) + (d"2*(b*c*(A*d*(1 + m - 4*n) - B*
ck(1 + m - 3*n)) + axd*x(Bxc*(1 + m) - Axd*(1 + m - n)))*(exx)~ (1 + m)x*Hyper
geometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/(c™2x(bxc - axd)~4
*ex (1 + m)*n)

Rubi [A] time = 2.34061, antiderivative size = 567, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 7, number of rules used = 3, integrand size = 31, e -

integrand size
0.097, Rules used = {595, 597, 364}

m+1 m+n+1

b(ex)™+ ,F; (1, =, —%) (A (a?d? (m? + m(2 - 7n) + 12n% - 7n + 1) — 2abed (m? + m(2 - 5n) + 4n® - 51 + 1

Antiderivative was successfully verified.

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

[Out] (d*(axBxcx(bxcx(1 + m) - a*d*(1 + m - 6*n)) + Ax(axbxc*d*(1 + m - 6*n) - b~
2%c72+%(1 + m - 2*n) - 2*xa~2xd"2#n))*(e*x) " (1 + m))/(2*xa~2xc*(b*c - ax*xd) "3*e
*n"2%(c + d*x"n)) + ((Axb - a*B)*(e*x)”"(1 + m))/(2*xax(bxc - a*d)*e*n*(a + b
*x7n) "2*%(c + d*x"n)) + ((a*xBx(b*c*x(1 + m) - axd*(1 + m — 3*n)) + Axb*(a*xdx*(
1 +m - 5%n) - b¥cx(1 + m - 2%n)))*(e*x)~(1 + m))/(2*xa"2*(bxc - a*xd) " 2*e*n”
2%(a + b*x™n)*(c + d*x"n)) + (b*(a*B*(2*a*b*ckd*(1 + m)*(1 + m - 3*n) - b~2
*c72%(1 + m)*(1 +m - n) - a”2%d"2%(1 + m™2 + m*x(2 - 5*n) - 5%n + 6*n"2)) +
Axbx (b™2*c™2x(1 + m™2 + m*(2 - 3*n) - 3*n + 2*n~2) - 2*axb*c*d*(1 + m™2 +
m*x(2 - 5%n) - 5%n + 4*n"2) + a"2*xd"2*x(1 + m™2 + mk(2 - 7*n) - 7*n + 12%n"2)
))*(exx) (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((b*x"n)/a
)1)/(2%a~3*(b*c - a*d) “4*xex(1 + m)*n~2) + (d"2*(b*c*(A*d*(1 + m - 4*n) - B*
ck(1 + m - 3*n)) + axd*(Bxc*(1 + m) - Axd*(1 + m - n)))*(exx)~ (1 + m)x*Hyper
geometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/(c"2x(bxc - axd)~4
*ex (1 + m)*n)

Rule 595

Int[((g_.)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_)*((c_) + (d_.)*(x_)"(n_
D)~ (g )*((e ) + (£_)*(x_)"(n_)), x_Symbol] :> -Simp[((b*e - axf)*(g*x)~ (m
+ Dx(a + b*x™n) " (p + 1)x(c + d*x™n)~(q + 1))/ (a*xgrn*(bxc - axd)*(p + 1)),
x] + Dist[1/(a*n*(b*c - axd)*(p + 1)), Int[(g*x) ™ m*x(a + bxx™n) " (p + 1)*x(c +
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d*x"n) “g*Simp[c* (bxe - a*xf)*(m + 1) + exn*x(bxc - axd)*(p + 1) + dx(bxe - a
*f)x(m + nx(p + q + 2) + 1)*x"n, x], x], x] /; FreeQ[{a, b, ¢, d, e, £, g,
m, n, qf, x] && LtQ[p, -1]

Rule 597

Int[(((g_)*(x_)) " (m_.)*((a_) + (b_.)*x(x_)"(n_)) (p_)*x((e_) + (f_.)*(x_)"(n
I/ (e ) + (d_)*(x_)"(n_)), x_Symbol] :> Int[ExpandIntegrand[((g*x) m*(a
+ b*x"n) "px(e + f*x"n))/(c + d*x"n), x], x] /; FreeQ[{a, b, c, d, e, f, g,
m, n, pr, x]

Rule 364

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

Rubi steps
(ex)™(—aBc(1+m)+ Abc(1+m—2n)+2a Adn+(Ab—aB)d(1+m—3n)
f (ex)" (A + Bx") dx = (Ab — aB)(ex)!*™ ~ (a+bx")(cHdx)?
(a + bx")* (c + dx")* 2a(be — ad)en (a + bx") (c + dx™) 2a(be - ad)n
3 (Ab — aB)(ex)*™ N (aB(bc(1 + m) —ad(1 + m — 3n)) + Ab(ad(1 + m —
2a(be — ad)en (a + bx™)* (c + dx™) 2a%(bc — ad)?en? (a + bx") (

d (ch(bc(l +m)—ad(l + m—-6n)) + A (abcd(l +m —6n) — b?c*(1 + m — 2n) — 2a%d*1
- 2a?c(bc — ad)3en? (c + dx™)

d (ch(bc(l +m) —ad(l + m—6n)) + A (abcd(l +m — 6n) — b?c*(1 + m — 2n) — 2a%d?
B 2a%¢c(bc — ad)3en? (c + dx™)

d (ch(bc(l +m)—ad(l + m—-6n)) + A (abcd(l +m - 6n) — b?c?(1 + m — 2n) — 2a%d*
- 2a?c(bc — ad)3en? (c + dx™)

d (ch(bc(l +m) —ad(l + m—6n)) + A (abcd(l +m — 6n) — b?c*(1 + m — 2n) — 2a%d%

- 2a%¢c(bc — ad)3en? (c + dx™)

Mathematica [A] time = 0.45545, size = 270, normalized size = 0.48

) 2 (be—ad)(Be-Ad) oF; (2% bl

m+l m+n+l  bx" m+l m+n+l  bx"
UAKAES. UAKAES.
n

b(bc—ad)(aBd—2 Abd-+bBc) oF; (2,7, L, B ) b(Ab-aB)(be—ad)? yF; (3,7, B
x(ex)™ + +
a2 a3 c2

(m +1)(bc — ad)*
Antiderivative was successfully verified.

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

[Out] (x*(e*x) “m* (- ((bxd* (2xb*B*c - 3*A*b*d + a*B*d)*Hypergeometric2F1[1, (1 + m)
/n, (1 +m+ n)/n, -((bxx"n)/a)])/a) + (d"2x(2xb*Bxc - 3xAxbxd + a*Bxd)*Hyp
ergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/c + (b*x(b*c - ax
d) * (b*Bxc - 2%A*bxd + a*B*d)*Hypergeometric2F1[2, (1 + m)/n, (1 + m + n)/n,
-((b*x"n)/a)])/a~2 + (d"2*(b*c - a*xd)*(Bxc - Axd)*Hypergeometric2F1[2, (1
+m)/n, (1 +m + n)/n, -((d*x™n)/c)])/c”2 + (bx(Axb - a*B)*(b*c - axd) 2*Hy
pergeometric2F1[3, (1 + m)/n, (1 + m + n)/n, -((b*x™n)/a)])/a"3))/((b*c - a
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*d) "4%x(1 + m))

Maple [F] time = 0.731, size = 0, normalized size = 0.

dx

f (ex)" (A + Bx™)

(a + bx")’ (c + dx)’
Verification of antiderivative is not currently implemented for this CAS.

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

[Out] int((e*x) “m*(A+B*x"n)/(a+b*x"n) 3/ (c+d*x"n) " 2,x)

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

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] (((m™2 - m*(3%n - 2) + 2*n"2 - 3%n + 1)*b"4*c™2%e™m - 2*x(m~2 - m*x(5*n - 2)
+ 4*n~2 - 5%n + 1)*axb"3%ckd*e™m + (m"2 - mx(7*n - 2) + 12%n"2 - 7*n + 1)*a
“2xb72%d"2%xe"m) kA - ((m™2 - mx(n - 2) - n + 1)*axb™3*xc™2%xe"m - 2% (m™2 — mx*(
3%n - 2) - 3*n + 1)*a”2%b"2*ckd*e™m + (m”2 - m*x(5*n - 2) + 6*%n"2 - 5*n + 1)
*a~3*b*d"2*e"m) *B) *integrate (1/2*x"m/ (a~3*b~4*c™4*n"2 - 4*a~4xb~3*c”~3*d*n"2
+ 6*%a”bxb"2*xc"2*xd"2*n"2 - 4*a”6*b*ckd"3*n"2 + a~7*d"4*xn"2 + (a”2*%b"5*xc”4*n
"2 — 4*a”3%b74*c”3*d*n"2 + 6*%a”4*b 3*%cT2%d"2*n"2 - 4*a”5*b"2xcxd"3*n"2 + a”
6xb*d"4*n"2)*x"n), x) - ((a*xd”™4*e"m*(m - n + 1) - b*cxd"3*e"m*(m - 4*n + 1)
)*A + (b*c™2%d"2*e"m*(m - 3*%n + 1) - a*xc*kd"3*e"m*x(m + 1))*B)*integrate(x"m/
(b™4*xc™6*n — 4*axb~3%c”5xd*n + 6%xa”2*b"2%c”4*xd"2*n - 4*a " 3xb*c”3*%d"3*n + a”
Axc”2%d"4*n + (b~ 4*xc”bxd*n - 4*axb”3*xc”4*xd"2*n + 6*a”2xb"2*xc”"3x%d"3%n - 4x*a”
3*¥bxc"2%d"4*n + a~4*xc*d"5*n)*x"n), x) - 1/2*x(((a*b~3*c"3*e"m*(m - 3*n + 1)
- a"2%b"2*c”2*xd*e"m*x(m - 7xn + 1) + 2¥a"4*xd"3*kemkn)*A - (a"2xb"2*c”3*xe " m* (
m-n+ 1) - a~3*b*kc”2xd*e"m*x(m — 5*n + 1) + 2*a”4*c*kd”2*e"m*n)*B)*x*x"m +
((b~4*c™2+d*e"m*x(m — 2*%n + 1) — a*b~3*c*d"2*%e™mx(m - 6*n + 1) + 2%a~2%b"2x*d
~3*xe"m*n) *A + (a"2*xb"2*xcxd"2*%e"m*(m - 6*%n + 1) - axb"3*xc"2xd*e"m*(m + 1))*B
)*x*xe” (m*¥log(x) + 2*xn*log(x)) + ((b74*c™3*e"m*(m - 2*n + 1) - a”2%b"2*xc*d”2
*e"m*(m - 7*n + 1) + 3*%axb~3xc”2*d*e"m*n + 4*a”3*xbxd"3*e"m*n)*A + (a~3*b*ck
d"2*xe"m*(m - 9*n + 1) - axb”3*xc”3ke"mx(m + 1) - 3*xa~2*b"2xc”2*xd*xe m*n) *B) *x
xe” (m*log(x) + nxlog(x)))/(a~4xb~3*%c™5*n"2 - 3*a~5xb~2kc~4*d*n~2 + 3*a”6xbx*
c73%d"2*%n"2 - a"7*xc"2*%d"3*n"2 + (a"2*b"b*c 4xd*n"2 - 3*a”~3*xb"4*xc~3*%d"2*n"2
+ 3*%a"4*b73*cT2xd"3*n"2 - a~b*b"2*c*kd"4*n"2)*x"(3*n) + (a"2%b~5*c”5*n"2 - a
“3*%bT4xcT4xd*n"2 — 3*%a"4*b"3%xcT3xd"2*%n"2 + 5*%a " 5*xbT2xcT2xd"3*n"2 - 2*a”6xbx*
cxd~4*n"2) *x~ (2*n) + (2*%a”~3*b"4*c"5xn"2 - 5*a~4*b"3*kc”4*xd*n"2 + 3*xa~5xb"2*c
~3%d72#n"2 + a”"6*xbxcT2*xd"3*n"2 - a~7*c*d"4*n"2)*x"n)

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

(Bx™ + A) (ex)"
b3d2x5" 4+ a3¢2 + (2 b3cd +3 ab2d2)x4” + (b3c2 +6ab%cd +3 azbdz)x3” + (3 ab2c? + 6 a?bcd + a3d2)x2” + (3‘

integral

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

[Out] integral((Bxx™n + A)*(e*xx) m/(b~3*d"2*x~(5*n) + a~3*c”2 + (2%b~3*c*d + 3*ax
b"2xd"2) *x~ (4*n) + (b"3*c”2 + 6*xaxb”2xckxd + 3*a"2%b*d"2)*x” (3*n) + (3*axb”2
*C72 + 6%a”2*bkxckxd + a~3*d"2)*x”(2*n) + (3*ka"2*b*c”2 + 2*a~3*c*d)*x"n), x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**m* (A+B*xx**n)/(atb*x**n)**3/ (c+d*x**n)**2,x)

[Out] Timed out

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

f (Bx™ + A) (ex)"

(bx" + a)°(dx" + ¢)?

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((Bxx"n + A)*(exx) m/((b*x"n + a)~3x(d*x™n + c)~2), x)
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(ex)m(a+bx”)2(A+Bx

(c+dx™)>

3.36 D dx

Optimal. Leaf size=322

m+1 m+n+1

(ex)™*1 ,F, (1, m, —d%) (ad(be(m +1) — ad(m — 1 +1))(Be(m + 1) — Ad(m — 21 + 1)) = be(ad(m + 1) — be(m +

n
2c3d3e(m + 1)n?

[Out] (b*(axd*(1 + m) — b*xc*x(1 + m + n))*(Axd*(1 + m) — Bxc*x(1 + m + 2*n))*(e*xx)”
(1 +m))/(2xc™2%d"3*e*x(1 + m)*n~2) - ((B¥c - Axd)*(exx)”(1 + m)*(a + b*x"n)
~2)/(2*xc*d*exnx(c + d*x"n)”~2) - ((b*c - axd)*(e*xx)~ (1 + m)*(ax(Bxcx(1 + m)

- Axd*(1 + m - 2*n)) - bx(Axd*(1 + m) - Bkc*x(1 + m + 2*n))*x"n))/(2%c”2*d"2
*exn”2%(c + d*x"n)) + ((axd*x(Bxc*(1 + m) - Axd*x(1 + m — 2*n))*(b*c*x(1 + m)

- axd*(1 + m - n)) - bxcx(axd*(1 + m) - bxckx(1 + m + n))*(A*xd*(1 + m) - Bx*c

*(1 + m + 2#n)))*(exx) " (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/

n, -((d*x"n)/c)])/(2*xc~3*d"3*e*(1 + m)*n~2)

Rubi [A] time = 0.556817, antiderivative size = 322, normalized size of antiderivative =

. . b f rul
1., number of steps used = 4, number of rules used = 3, integrand size = 31, e T -

integrand size
0.097, Rules used = {594, 459, 364}

m+1 m+n+l ~ dx"

()1, F (1, m, ,——) (ad(be(m +1) — ad(m — n +1))(Be(m + 1) — Ad(m — 2n + 1)) = be(ad(m + 1) — be(m +

c
2c3d3e(m + 1)n?

Antiderivative was successfully verified.

[In] Int[((e*xx) " m*(a + bx*x"n) 2*x(A + Bxx"n))/(c + d*x"n)~3,x]

[Out] (bx(axd*(1 + m) — b*xc*(1 + m + n))*(A*xd*(1 + m) — Bxc*x(1 + m + 2*n))*(e*xx)”
(1 +m))/(2xc™2%d"3*e*x(1 + m)*n~2) - ((Bx¥c - Axd)*(exx)~ (1 + m)*(a + b*x"n)
~2)/(2*xc*xd*exnx(c + d*x"n)”~2) - ((b*c - axd)*(e*xx)~ (1 + m)*(ax(Bxcx(1 + m)

- Axd*(1 + m - 2*n)) - bx(Axd*(1 + m) - Bkcx(1 + m + 2*n))*x"n))/(2%c”2*d"2
xexn”2%(c + d*x"n)) + ((axd*x(Bxc*(1 + m) - A*d*(1 + m — 2*n))*(b*c*x(1 + m)

- axd*(1 + m - n)) - bxcx(axd*(1 + m) - b*ckx(1 + m + n))*(A*xd*(1 + m) - Bx*c

*(1 + m + 2#n)))*(exx)~ (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/

n, -((d*x"n)/c)])/(2*xc"3*d"3*ex(1 + m)*n~2)

Rule 594

Int[((g_.)*(x D))" (m_.)*x((a_) + (b_.)*x(x_)"(n )" (p)*x((c_) + (d_.)*x(x_)"(n_
M7 (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*xb*xg*n*x(p + 1)), x] + Dist[1/(ax
b*n*x(p + 1)), Int[(g*x) mx(a + b*x"n) (p + 1)*(c + d*x"n)~(q - 1)*Simp[c*(b
xexnx(p + 1) + (bxe - axf)*x(m + 1)) + dx(b*xexnx(p + 1) + (bxe - a*xf)*(m + n
xq + 1))*x"n, x], x], x] /; FreeQ[{a, b, c, d, e, £, g, m, n}, x] && LtQlp,
-1] && GtQlq, 0] && !'(EqQlq, 1] && SimplerQ[bxc - a*xd, b*e - a*xf])

Rule 459

Int[((e_.)*(x_)) " (m_.)*((a_) + (b_.)*(x_)"(n_))"(p_.)*x((c_) + (d_.)*x(x_)"(n
_)), x_Symbol] :> Simp[(d*(e*x)~(m + 1)*(a + bxx™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 + bxx™n)"p, x], x] /; FreeQ[{a, b, c, d, e, m,

n, p}, x] && NeQ[bxc - axd, 0] && NeQ[m + n*x(p + 1) + 1, 0]
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Rule 364

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

Rubi steps

f (ex)™(a+bx™)(—a(Bc(1+m)—Ad(1+m—2n))+b(Ad(1+m)—Bc(1-

f (ex)™ (a + bx”)2 (A + Bx™) gy = — (Bc — Ad)(ex)™™ (a + bx”)2 ~ (c+dx)?
(c+ dx”)3 2cden (¢ + dx”)2 2cdn

_ (B Ad)(ex)*™ (a + bx”)2 ~ (bc — ad)(ex)™*™ (a(Bc(1 + m) — Ad(1 + m - 2n))

- 2cden (¢ + dx")* 2c¢2d%en? (¢ + ¢

_ b(ad(1 +m) —be(1 + m +n))(Ad(1 + m) — Be(1 + m + 21m))(ex)1*™  (Bc — Ad)(
B 2c2d3e(1 + m)n? - 2cder,

_ b(ad(1 +m) —be(l + m +n))(Ad(1 + m) — Be(1 + m + 21))(ex) 1+ ~ (Bc — Ad)(
h 2c2d3e(1 + m)n? 2cder

Mathematica [A] time = 0.279731, size = 172, normalized size = 0.53

m+1 m+n+1
n’ n

n n
(be—ad)(-aBd—2 Abd+3bBc) o F; (zr”T+1 jmntl ;—di) (be—ad)2(Be—Ad) oF; (e»”l,—j1 il ,-—‘%) b(~2aBd—Abd+3bBc) oF (1,

n c n

x(ex)™ 2 - 3 -

c

d3(m +1)
Antiderivative was successfully verified.

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

[Out] (x*(e*x) m*x(b"2*%B - (b*(3*b*B*c - Axb*xd - 2%a*Bxd)*Hypergeometric2F1[1, (1
+m)/n, (1 +m+ n)/n, -((d*x"n)/c)])/c + ((bxc - axd)*(3*b*B*c - 2xAxbxd -
a*Bxd) *Hypergeometric2F1[2, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/c"2 -
((bxc - axd)~2*(Bxc - Axd)*Hypergeometric2F1[3, (1 + m)/n, (1 + m + n)/n,
-((d*x™n)/c)1)/c73))/(d"3*(1 + m))

Maple [F] time = 0.542, size = 0, normalized size = 0.

f (ex)" (a + bx")* (A + Bx")
3 dx
(c + dx)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] int((e*x) “m*(a+b*x"n) 2% (A+B*x"n)/(c+d*x"n) ~3,x)

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

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

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

[Out] (((m™2 + m*x(n + 2) + n + 1)*b"2*%c " 2*d*e™m - 2*x(m~2 - m*(n - 2) - n + 1)*ax*b
*ckd™2%e™m + (m™2 - m*(3*n - 2) + 2*n"2 - 3*%n + 1)*a"2*d"3*%e"m)*A - ((m~2 +
m*(3*%n + 2) + 24%n"2 + 3*n + 1)*b"2%c"3*e"m - 2*x(m"2 + m¥(n + 2) + n + 1)*a
xb*c”2xd*e"m + (m”2 - mx(n - 2) - n + 1)*a”2%cxd"2*e"m)*B)*integrate (1/2*x"
m/(c”2*%d"4*n"2*%x"n + ¢ 3*xd"3*%n"2), x) + 1/2%(2xBxb"2*xc”2*d"2*e " m*n"2*x*e” (m
*xlog(x) + 2*n*log(x)) - (((m™2 + mx(n + 2) + n + 1)*b"2*c”"3*d*e”m - 2*x(m~2
- mkx(n - 2) - n + 1)*axbxc™2*d"2%e™m + (m”2 - m*(3*n - 2) - 3*n + 1)*a " 2%c*
d"3*xe"m)*A - ((m™2 + m*x(3*n + 2) + 2*n"2 + 3%n + 1)*b"2*%c"4*e"m - 2*x(m~2 +
m¥(n + 2) + n + 1)*axb*c”3*xd¥e™m + (m™2 - m*(n - 2) - n + 1)*a~2*xc™2*%d " 2*e”
m)*B)*x*x"m - (((m™2 + 2*xm*x(n + 1) + 2*xn + 1)*b"2*c”2*xd"2*e™m - 2*x(m~2 + 2%
m + 1)*a*xb*c*d"3*e™m + (m™2 - 2xm*x(n - 1) - 2%n + 1)*a"2*d"4*e"m)*A - ((m~2
+ 2xm* (2*n + 1) + 4%n”2 + 4*n + 1)*b72%c”3*d¥e™m - 2% (m”2 + 2*xmx(n + 1) +
2*n + 1)*axb*c™2%d"2%e"m + (m™2 + 2%m + 1)*a”2xc*d”3*e"m)*B)*x*e” (m*log(x)
+ n*xlog(x)))/((m*n~2 + n~2)*c”2xd"5*x~(2*n) + 2*x(m*n~2 + n~2)*c~3*d"4*x"n +
(m*n~2 + n"2)*c"4*xd"~3)

Fricas [F] time = 0., size = 0, normalized size = 0.
(Bb2x3” + Aa® + (2 Bab + Abz)xZ" + (Ba2 +2 Aab)x”) (ex)™
d3x37 + 3 cd?x?" + 3 c2dx™ + 3 ’

integral x

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integral ((B*b~2*x~(3*n) + A*a~2 + (2%Bxaxb + Axb~2)*x~(2*n) + (B*a"2 + 2%Ax
a*xb)*x"n) *(exx) "m/ (d"3*x~(3*n) + 3*kcxd"2*x”(2%n) + 3*c”2xd*x"n + c~3), x)

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

Timed out
Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Timed out

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

(Bx" + A)(bx" + a)* (ex)™
(dx" + c)’

dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((B*x"n + A)*(b*x™n + a)~2*(e*x) m/(d*x™n + ¢)~3, x)
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3 37 f(ex) (a+bx )(1;1+Bx )dx
(c+dx™)
Optimal. Leaf size=228

m+1 m+n+l  dx"

(ex)"*1 ,F, (1, —— ——) (Ad(m —n +1)(bc(m + 1) —ad(m — 2n + 1)) + Be(m + 1)(ad(m — n + 1) — be(m +

n n C
2c3d%e(m + 1)n?

[Out] -((b*c - a*d)*(exx)~(1 + m)*(A + B*x"n))/(2xcxd*exn*x(c + d*x"n) 2) - ((a*xdx*
(A*d*(1 + m - 2*%n) - Bxc*x(1 + m — n)) - b*xcx(A*d*(1 + m) - Bxcx(1 + m + n))
Yx(exx) (1 + m))/(2*xc™2xd"2%e*n" 2% (c + d*x"n)) - ((A*xd*(b*cx(1 + m) - axd*(

1 +m-2%n))*(1 +m - n) + B¥c*x(1 + m)*(a*d*(1 + m - n) - bxcx(1 + m + n))
)*(e*xx)”~ (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)

1)/ (2*%c™3*d"2*xex(1 + m)*n~2)

Rubi [A] time = 0.280592, antiderivative size = 228, normalized size of antiderivative =

0 - . ber of rul
1., number of steps used = 3, number of rules used = 3, integrand size = 29, e

0.103, Rules used = {594, 457, 364}

integrand size

m+1 m4n+l  dx"

@@mﬂza(Ljr, ;~—yAﬂm—n+1XM@%+D—aﬂm—2n+1»+Bdm+1ﬂmwn—n+h—bdm+

C
2c3d2%e(m + 1)n?

Antiderivative was successfully verified.

[In] Int[((e*x) " m*x(a + bxx™n)*(A + B*xx"n))/(c + d*x"n)~3,x]

[Out] -((b*c - axd)*(e*x)~(1 + m)*(A + Bxx"n))/(2xcxdxexn*(c + d*x"n)"2) - ((axdx
(A*d*(1 + m - 2*%n) - Bxc*x(1 + m - n)) - bxcx(A*d*(1 + m) - Bxcx(1 + m + n))
Y¥(exx) (1 + m))/(2xc™2xd"2xexn"2x(c + d*x"n)) - ((A*xd*(bxcx(1 + m) - a*xd*(

1 +m-2%n))*(1 + m - n) + Bkcx(1 + m)*(axd*(1 + m - n) - bxcx(1 + m + n))
)*(e*xx)~ (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)

1)/ (2%c™3*%d"2%e*x(1 + m)*n~2)

Rule 594

Int [((g_)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_)) " (p_)*((c_) + (d_.)*(x_)"(n_
M7 (q_)*((e ) + (£_)*(x_)"(n_)), x_Symbol] :> -Simp[((b*e - axf)*(g*x)  (m
+ Dx(a + bxx™n) " (p + 1)*x(c + d*x"n)~q)/(a*xb*xg*n*x(p + 1)), x] + Dist[1/(ax

b*n*x(p + 1)), Int[(g*x) m*x(a + b*x™n) (p + 1)*(c + d*x"n)~(q - 1)*Simp[c*(b
xexnx(p + 1) + (bxe - axf)*x(m + 1)) + dx(b*xexnx(p + 1) + (bxe - a*xf)*(m + n
xq + 1))*x"n, x], x], x] /; FreeQ[{a, b, c, d, e, £, g, m, n}, x] && LtQlp,
-1] && GtQ[g, 0] && !'(EqQlq, 1] && SimplerQ[b*c - axd, bxe - ax*f])

Rule 457

Int[((e_.)*(x_)) " (m_.)*((a_) + (b_.)*(x_)"(n_))"(p_.)*((c_) + (d_)*(x_)"(n
)), x_Symbol] :> -Simp[((b*c - a*d)*(e*x)”"(m + 1)*(a + b*x"n) (p + 1))/ (ax
bxexnx(p + 1)), x] - Dist[(axd*(m + 1) - bxcx(m + n*x(p + 1) + 1))/ (ax*b*n*(p
+ 1)), Int[(e*x)"mx(a + b*x"n)~(p + 1), x], x] /; FreeQ[{a, b, ¢, d, e, m,
n}, x] && NeQ[b*c - axd, 0] && LtQ[p, -1] && (( !'IntegerQlp + 1/2] && NeQ[
p, -5/41) || 'RationalQ[m] || (IGtQ[n, 0] && ILtQ[p + 1/2, 0] && LeQ[-1, m
, —(nx(p + 1))1))

Rule 364



192

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

Rubi steps
f (ex)™(—A(be(1+m)—ad(1+m—2n))+B(ad(1+m-n)—bec(1+m+n))x™) d
f (ex)™ (a + bx™) (A + Bx™) = — (bc — ad)(ex)'*™ (A + Bx™) B (c+dx)>
(c + dx)’ 2cden (¢ + dx)? 2cdn
_(be- ad)(ex)*™ (A + Bx") _ (ad(Ad(1 + m — 2n) — Be(1 + m —n)) — be(Ad(1 + m)
- 2cden (c + dx)? 2c2d?en? (c + dx™)

3 _(bc — ad)(ex)*™ (A + Bx") B (ad(Ad(1 + m —2n) — Bc(1 + m — n)) — be(Ad(1 + m)
- 2cden (c + dx)? 2c2d2en? (c + dx™)

Mathematica [A] time = 0.183639, size = 136, normalized size = 0.6

x(ex)" (c(aBd + Abd - 2bBc) ,F, (2, el el —ﬂ) + (be — ad)(Bc — Ad) ,F; (3, il el —@) + bB,F, (1, e

n Cc Cc
c3d?(m +1)

Antiderivative was successfully verified.

[In] Integrate[((e*xx) m*(a + bxx™n)*(A + B*x"n))/(c + d*x"n)~3,x]

[Out] (x*(e*xx) “m*(b*Bxc~2*Hypergeometric2F1i[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n
)/c)] + cx(-2xb*Bxc + Axbxd + a*Bxd)*Hypergeometric2F1[2, (1 + m)/n, (1 + m

+ n)/n, -((d*x"n)/c)] + (b*c - a*xd)*(Bxc - Axd)*Hypergeometric2F1[3, (1 +

m)/n, (1 +m + n)/n, -((d*x"n)/c)]))/(c™3*d"2%(1 + m))

Maple [F] time = 0.347, size = 0, normalized size = 0.

(ex)" (a + bx™) (A + Bx")
3 dx
(c + dx)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) “m*(a+b*x"n)*(A+B*x"n)/(c+d*x"n) 3,x)

[Out] int((e*x) "m*(a+b*x"n)*(A+B*x"n)/(c+d*x"n) " 3,x)

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

—(((m2 —mn—-2)-—n+ 1)bcdem - (m2 —-m(Bn-2)+2n*-3n+ 1)adzem)A - ((m2 +mn+2)+n+ 1)bcze’” - (m2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*xx) “m*(a+b*x"n)* (A+B*x"n)/(c+d*x"n) 3,x, algorithm="maxima")
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[Out] -(((m"2 - m*x(n - 2) - n + 1)*b*cxd*e™m - (m™2 - m*x(3*n - 2) + 2*n"2 - 3*n +
D *a*xd"2xe™m)*A - ((m™2 + mx(n + 2) + n + 1)*b*c™2%e™m - (™2 - mx(n - 2)

- n + 1)*axc*d*e"m)*B)*integrate(1/2*xx"m/(c”2*%d"3*n"2%x"n + c~3*d"2*n"2), x

) + 1/2%(((b*c™2*%d*e™m*(m — n + 1) — axc*d™2*e"m*(m - 3*n + 1))*A — (bxc~3%
emx(m + n + 1) - axc™2xd*e"mx(m - n + 1))*B)*x*x"m - ((a*xd"3*e"m*(m - 2*n

+ 1) - bxcxd™2*e"m*x(m + 1))*A + (b*c™2*d*e"m*x(m + 2%n + 1) - axc*xd™2*xe"m*(m

+ 1))*B)*x*xe” (m*xlog(x) + n*xlog(x)))/(c™2xd™4*n"2*x™ (2*n) + 2%c~3*d~3*n"2*x

“n + c”4*d"2*n"2)

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

(Bbe” + Aa + (Ba + Ab)x”) (ex)"
d3x31 + 3 cd2x2m 4 3 c2dx" + ¢3

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

[Out] integral ((Bxb*x~(2*n) + Axa + (B*a + Axb)*x"n)*(e*x) m/(d"3*x”(3*n) + 3*cxd
“2%x”(2%n) + 3*%c”2xd*x"n + ¢c”3), x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Timed out

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

(Bx™ + A)(bx" + a) (ex)"
3 dx
(dx™ +¢)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((B*x"n + A)*(b*x"n + a)*(exx) m/(d*x"n + c)~3, x)
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(ex)"(A+Bx™)
(c+dx”)3

Optimal. Leaf size=112

3.38

m+1 m+n+l  dx"

(ex)y™ 1 (Be(m +1) = Ad(m — 2n +1)) ,F, (2, el ,-—) (€)™ (Be — Ad)

n c

2c3de(m + 1)n 2cden (c + dx)?

[Out] -((Bxc - Axd)*(exx)” (1 + m))/(2*ckd*e*xn*(c + d*x™n)"2) + ((Bkxcx(1 + m) - Ax
dx(1 + m - 2*n))*(e*x)” (1 + m)*Hypergeometric2F1[2, (1 + m)/n, (1 + m + n)/
n, -((d*x™n)/c)])/(2%c"3*d*e*x(1 + m)*n)

Rubi [A] time = 0.0556258, antiderivative size = 112, normalized size of antiderivative

. . ber of rul
= 1., number of steps used = 2, number of rules used = 2, integrand size = 22, oD o T

=0.091, Rules used = {457, 364}

integrand size

m+l m+n+l ~ dx"

(€)™ (Be(m + 1) = Ad(n - 20 + 1) oFy (2,5 20 00 ) s e ad)

n Cc

2c3de(m +1)n 2cden (c + dxm)?

Antiderivative was successfully verified.

[In] Int[((e*xx) m*x(A + B*x"n))/(c + d*x"n)~3,x]

[Out] -((Bxc - Axd)*(exx)” (1 + m))/(2*ckd*e*xn*(c + d*x™n)"2) + ((Bkxcx(1 + m) - Ax
dx(1 + m - 2*n))*(e*x)” (1 + m)*Hypergeometric2F1[2, (1 + m)/n, (1 + m + n)/
n, -((d*x™n)/c)])/(2%c"3*d*e*x(1 + m)*n)

Rule 457

Int[((e_.)*(x_)) " (m_.)*((a_) + (b_.)*(x_)"(n_))"(p_.)*x((c_) + (d_.)*x(x_)"(n
)), x_Symbol] :> -Simp[((b*c - a*xd)*(e*x) " (m + 1)*(a + b*x"n) (p + 1))/ (ax
bxexnx(p + 1)), x] - Dist[(axd*(m + 1) - bxcx(m + n*x(p + 1) + 1))/ (a*b*n*(p
+ 1)), Int[(exx)"mx(a + bxx™n)~(p + 1), x], x] /; FreeQl{a, b, ¢, d, e, m,
n}, x] && NeQ[bxc - axd, 0] &% LtQlp, -1] && (( !'IntegerQ[p + 1/2] && NeQ[
p, -5/41) || 'RationalQ[m] || (IGtQ[n, 0] && ILtQ[p + 1/2, 0] && LeQ[-1, m
, —(nx(p + 1))1))

Rule 364

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

Rubi steps

(ex)™

(c+dx)?

(Be(1 + m) = Ad(1 + m —2n)) [

(ex)™ (A + Bx™) = _(Bc = Ad)(ex)" ™ .\
(c + dx)’ 2cden (¢ + dx")* 2cdn

1+m 1+m+n — dx" )

(Be— Adyexyien (BeCl+m) = Ad(L+ m = 2m)(ex) " oF (2, 22, 222,
- +

n c

2cden (¢ + dx")* 263de(1 + m)n



195

Mathematica [A] time = 0.0734161, size = 83, normalized size = 0.74

n n C

cBd(m +1)

x(ex)™ ((Ad —Be) Fy (3, m7+1; mn, —#) +Beohy (2, mTH; m, —E))

Antiderivative was successfully verified.

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

[Out] (x*(e*x) “m*(Bxc*Hypergeometric2F1[2, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)
1 + (-(Bxc) + Axd)*Hypergeometric2F1[3, (1 + m)/n, (1 + m + n)/n, -((d*x"n)
/¢)1))/(c™3xdx(1 + m))

Maple [F] time = 0.366, size = 0, normalized size = 0.

(ex)" (A + Bx™)
(c + dx)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] int((e*x) m*(A+B*x"n)/(c+d*x"n)"3,x)

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

2 -
_((mz —M(n—Z)—n+1)Bcem - (mz—m(Bn—Z) +2n?-3n +1)Adem)f2( 7 le:: oy 2) dx + (Bc e"(m
c2d2n2x" + 3dn

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -((m™2 - m*x(n - 2) - n + 1)*Bkckxe™m - (™2 — m*x(3%n - 2) + 2*n"2 - 3*n + 1)
*xAxd*e”m) *integrate (1/2*x™m/(c™2%d"2+n"2%x™n + c”3*d*n"2), x) + 1/2%((Bxc~2
xe"mx(m - n + 1) - Asxckxd*xe"mx(m - 3*n + 1))*x*x"m - (A*d"2*e"m*x(m - 2%n + 1

) — Bxckdxe"mx(m + 1))*x*e” (m*xlog(x) + n*log(x)))/(c™2*%d~3*n"2xx~(2*n) + 2%
Cc73*%d"24n"2%x"n + ¢ 4*xd*n"2)

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

_ (Bx™ + A) (ex)" )
integral

d3x37 + 3 cd?x?" + 3 c2dx" + ¢3’
Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integral((B*x"n + A)*(e*x) m/(d"3*x~(3*n) + 3*ckd™2xx~(2xn) + 3*c~2*d*x"n +
c”3), x)
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Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**m* (A+B*x**n)/(c+d* x**n)**3,x)

[Out] Timed out

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

(Bx™ + A) (ex)"

dx
(dx™ + c)3

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((B*x"n + A)*(exx) m/(d*x"n + c)~3, x)
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(ex)"(A+Bx™)
(a+bx”)a}+dx”)3

Optimal. Leaf size=366

3.39

m+1 mAn+l  dx"

(ex)"*1,F, (1, —; ; ——) (—a2d2(m —n+1)(Be(m +1) = Ad(m — 2n + 1)) + 2abed (Bc(m +1)(m-2n+1)

2c3e(m + 1)n2(bc — ad,

[Out] ((Bxc - Axd)*(exx)~(1 + m))/(2*c*(b*c - axd)*exn*x(c + d*x"n)~2) + ((bkxcx(Ax*
d*(1 + m - 4*n) — Bxcx(1 + m - 2*n)) + axd*x(Bxcx(1 + m) - A*d*(1 + m - 2*n)
V)x(exx)” (1 + m))/(2xc™ 2% (b*c — a*xd) "2*e*n"2*(c + d*x"n)) + (b"2x(Axb - ax*B
)*(exx)~ (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((b*x"n)/a)

1)/ (ax(bxc - a*d) " 3*ex(1 + m)) - ((b"2xc™2x(A*d*(1 + m - 3*n) - B*c*x(1 + m
-n))*x(1 +m - 2%n) - a”2%d"2x(B*xc*x(1 + m) - A*d*(1 + m - 2*n))*(1 + m - n)

+ 2*%axbxckxd*x(Bxcx(1 + m)*(1 + m - 2*n) — Axd*(1 + m™2 + m*(2 - 4*n) - 4x*n

+ 3%n72)))*(e*xx) " (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((
d*x"n)/c)])/(2xc”3*(bxc - a*d) "3*e*(1 + m)*n~2)

Rubi [A] time = 1.2169, antiderivative size = 366, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 6, number of rules used = 3, integrand size = 31, e o e

0.097, Rules used = {595, 597, 364}

integrand size

m+1 m+n+l  dx"

(ex)™ 1 ,F; (1, — —) (—azdz(m —n+1)(Be(m +1) — Ad(m — 2n + 1)) + 2abcd (Bc(m +1)(m—-2n+1)

n Cc
2c3e(m + 1)n?(bc — ad

Antiderivative was successfully verified.

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

[Out] ((Bxc - Axd)*(exx)~ (1 + m))/(2*c*(b*c - axd)*exnx(c + d*x"n)~2) + ((bxcx(Ax*
d*(1 + m - 4*n) - Bxcx(1 + m - 2*n)) + axd*x(Bxcx(1 + m) - A*d*(1 + m - 2*n)
M)x(exx)” (1 + m))/(2xc™ 2% (bxc — a*xd) "2*e*n"2+(c + d*x"n)) + (b"2x(Axb - ax*B
)*(e*xx)~ (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((b*x"n)/a)

1)/ (a*x(bxc - a*xd)“3*ex(1 + m)) - ((b™2%c™2x(A*d*(1 + m - 3%n) - B*cx(1 + m
-n))*x(1 +m - 2%n) - a"2%d"2*x(B*xc*x(1 + m) - A*d*(1 + m - 2*n))*(1 + m - n)

+ 2kxaxbxckxd*x(Bxcx(1 + m)*(1 + m - 2*n) — Axd*x(1 + m™2 + m*(2 - 4*n) - 4x*n

+ 3%n72)))*(e*x) " (1 + m)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((
d*xx"n)/c)])/(2xc”3*(bxc - a*xd) "3*ex(1 + m)*n~2)

Rule 595

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

+ 1)*(a + b*x™n) " (p + 1)*(c + d*x™n)"(q + 1))/ (a*xg*nx(bkxc - a*xd)*(p + 1)),

x] + Dist[1/(a*n*(b*c - axd)*(p + 1)), Int[(g*x) m*x(a + bxx™n) " (p + 1)*x(c +
d*x"n) "g*Simp [cx(bxe - axf)*(m + 1) + e*nx(bxc - a*xd)*(p + 1) + d*x(b*e - a
*f)x(m + nx(p + q + 2) + 1)*x"n, x], x], x] /; FreeQ[{a, b, ¢, d, e, £, g,
m, n, qF, x] && LtQ[p, -1]

Rule 597

Int [(((g_)*(x_))"(m_.)*x((a_) + (b_)*x(x_)"(m ) (p_)*x((e ) + (f_.)*x(x_)"(n
I/ ((c ) + (d_)*(x)"(n_)), x_Symbol] :> Int[ExpandIntegrand[((g*x) m*(a
+ b*x"n) "p*x(e + f*x"n))/(c + d*x"n), x], x] /; FreeQ[{a, b, c, d, e, £f, g,
m, n, p}, x]
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Rule 364

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

Rubi steps
(ex)™(—aBc(14+m)+aAd(1+m—2n)+2 Abcn—b(Bc— Ad)(1+m—2n)x™") dx
(ex)™ (A + Bx") e (Bc — Ad)(ex)*+™ N (a+bx")(c+dx™)2
(a + bx") (c + dx)° 2c(be — ad)en (c + dx") 2¢(bc — ad)n

_ (Bc- Ad)(ex)+m N (be(Ad(1 +m —4n) — Be(1 + m — 2n)) + ad(Bc(1 + m) — Ad(1 +
- 2c(be — ad)en (¢ + dx") 2¢2(be - ad)?en? (c + dx™)

_ (Bc- Ad)(ex)*m N (bc(Ad(1 + m — 4n) — Bc(1 + m — 2n)) + ad(Bc(1 + m) — Ad(1 +
" 2c(be - ad)en (c + dxm)? 2¢2(bc - ad)?en? (c + dx™)

_ (Bc- Ad)(ex)+m N (be(Ad(1 +m —4n) — Bc(1 + m — 2n)) + ad(Bc(1 + m) — Ad(1 +
~ 2c(be - ad)en (c + dxm)? 2c2(be — ad)Zen? (c + dx")

~ (Bc- Ad)(ex)+m N (bc(Ad(1 + m — 4n) — Bc(1 + m — 2n)) + ad(Bc(1 + m) — Ad(1 +
 2c(be — ad)en (c + dxm)? 2c2(be — ad)?en? (c + dx")

Mathematica [A] time = 0.266575, size = 201, normalized size = 0.55

m+1 m+n+l ba'?
il

2 Ap— m+1
B2(Ab aB)zFl(l, Achisin PR

m+1 m+n+l  dx"
. =

) d(Ab-aB)(bc-ad) oF; (2,7, LASPREL

m+1 m+n+l  dx"
T

) (bc—ad)z(Bc—Ad)zFl(?),T ! T) bd(Ab—aB) ,]

+ —
3

m
x(ex) - =

(m +1)(bc — ad)3
Antiderivative was successfully verified.

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

[Out] (x*(exx) m*((b~2%(A*b - a*B)*Hypergeometric2F1[1, (1 + m)/n, (1 + m + n)/n,
-((b*x"n)/a)])/a - (bx(Axb - axB)*d*Hypergeometric2F1[1, (1 + m)/n, (1 + m

+ n)/n, -((d*x"n)/c)])/c - ((A*xb - a*B)*d*(bxc - axd)*Hypergeometric2F1[2,

(1 +m/n, 1 +m+n)/n, —((d*x"n)/c)])/c”2 + ((bxc - a*xd) " 2*x(Bxc - Axd)x*
Hypergeometric2F1[3, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/c"3))/((b*c -
axd) "3 (1 + m))

Maple [F] time = 0.698, size = 0, normalized size = 0.

(ex)" (A + Bx™)

dx
(a+bx™)(c+ dx”)3

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*x(A+B*x"n)/(a+b*x"n)/(c+d*x"n) " 3,x)

[Out] int((e*x) m*(A+Bxx"n)/(a+b*x"n)/(c+d*x"n) " 3,x)
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Maxima [F] time = 0., size = 0, normalized size = 0.

(((mz—m(Sn—Z)+6n2—5n+1)b2c2dem—2(m2—2m(2n—1)+3n2—4n+1)abcd26m+(m2—m(3n—2)+21

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) m* (A+B*x"n)/(a+b*x"n)/(c+d*x"n)"3,x, algorithm="maxima")

[Out] (((m"2 - m*x(5*n - 2) + 6*n"2 - 5*n + 1)*b"2*c"2*xd*e”m - 2% (m™2 - 2*xm*x(2*n -
1) + 3*n"2 - 4%n + 1)*a*xb*ckd™2*e™m + (m"2 - m*(3*n - 2) + 2*n"2 - 3*n + 1
)*¥a”2xd"3*%e"m)*¥A - ((m™2 - m*(3*n - 2) + 2*n"2 - 3*n + 1)*b"2%c”3%xe"m - 2%(
m~2 - 2xm¥(n - 1) - 2%n + 1)*axb*c™2*¢d*e™m + (™2 - mx(n - 2) - n + 1)*a~2x%
c*d"2%e"m)*B) *integrate (-1/2*x"m/ (b~ 3*c~6*n"2 - 3*%axb”~2xc”5xd*n"2 + 3*%a~2*Db
*cT4xd"2*%n"2 - a"3%c”3*d"3*%n"2 + (b73*c”5*xd*n"2 - 3*axb”"2xc”4*d"2*n"2 + 3*a
“2%b*xc”3*%d"3*%n"2 - a~3*c"2*%d"4*n"2)*x"n), x) + (Bxaxb"2%e"m - Axb~3*e"m)*in
tegrate(-x"m/ (a*xb”3*%c™3 - 3*a”~2xb"2xc”2*d + 3*a”3*bkcxd"2 - a"4*d"3 + (b74x
c™3 - 3*axb”"3*c72*d + 3*a~2*%b"2*c*d"2 - a~3*b*d"3)*x"n), x) - 1/2x(((axc*d”
2%xe"mx(m — 3*n + 1) - bxc ™ 2xd*e"m*x(m - 5%n + 1))*A - (axc™2xd*e"m*(m - n +
1) - b*c™3*e"m*x(m - 3*n + 1))*B)*x*x™m + ((a*xd"3*%e"m*x(m - 2*%n + 1) — b*xc*xd”
2¥e"m*(m - 4*n + 1))*A + (b*xc™2*%d*e"m*(m - 2*n + 1) — axcxd™2*xe"m*(m + 1))*
B) *x*e” (m*log(x) + n*xlog(x)))/(b~2*%c™6*n"2 - 2kaxbxc 5*d*n~2 + a~2*c~4xd~2x
n~2 + (b72%c”4*d"2*n"2 - 2*axb*c”3*d"3*n"2 + a"2xc”2*xd"4*n"2)*x~(2*%n) + 2*(
bT2%c”5xd*n"2 — 2¥axb*xc”4*d"2¥%n"2 + a”~2*c”3*%d”"3*n"2)*x"n)

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

(Bx™ + A) (ex)" N
bd3x4n + ac® + (3 bed? + ad3)x3” +3 (bczd + acdz)xz’1 + (bc3 +3 ach)x”’

integral

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integral((Bxx™n + A)*(e*x) m/(bxd~3*x~(4*n) + axc™3 + (3*bkcxd™2 + a*xd™3)*x
“(3*n) + 3x(bxc”2xd + axc*d"2)*x~(2#n) + (bxc”3 + 3*kaxc”2*xd)*x"n), x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**xm* (A+B*xx**n)/(atb*x**n)/(c+d*x**n)**3,x)

[Out] Timed out

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

(Bx™ + A) (ex)"
(bx + a)(dx" + ¢)°

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

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

[Out] integrate((B*x"n + A)*(exx) m/((b*x™n + a)*(d*x™n + c)~3), x)
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(ex)"™(A+Bx™")
Ol+bx”)zﬁ}+dx”)3

Optimal. Leaf size=482

3.40

m+1 m4n+l  dx"

d(ex)™1 ,F, (1, el e, ——) (~a2d2(m — n +1)(Be(m +1) = Ad(m — 21 +1)) + 2abed (Be(m +1)(m - 3n +1) -

2c3e(m + 1)n?(bc — ad)

[Out] (d*(2xAxbxc — 3*axBxc + a*xA*d)*(e*xx)”~ (1 + m))/(2xa*xc*(b*c - ax*d) "2*exn*x(c +
d*x"n)"2) + ((A*b - ax*B)*(e*xx)"(1 + m))/(ax(b*xc - a*d)*e*n*(a + b*x"n)*(c
+ d*x"n)"2) - (d*x(a"2*%d*(B*c*(1 + m) - Axd*(1 + m - 2%n)) - a*bkckx(Bxc — Ax
d)*(1 + m - 6*%n) - 2xA*xb~2*xc”2xn)*(exx) (1 + m))/(2*xa*xc™2x(b*c - a*xd) “3*e*n
“2%(c + d*x"n)) + (b™2x(a*xBx(bxc*(1 + m) - a*d*(1 + m - 3*n)) + Axb*x(a*xd*(1
+ m - 4xn) - bxc*x(1 + m - n)))*(exx) (1 + m)*Hypergeometric2F1[1, (1 + m)/
n, (1 +m+ n)/n, -((bxx"n)/a)])/(a"2x(bxc - axd) 4*xex(1 + m)*n) + (d*(b~2x
c”2x(A*d*(1 + m - 4*n) - Bxcx(1 + m - 2+%n))*(1 + m - 3*n) - a~2*xd"2*(B*xc*(1
+m) - Axd*(1 + m - 2%n))*(1 + m - n) + 2*axbxcxd*(Bxc*(1 + m)*(1 + m - 3%
n) - Axdx(1 + m™2 + m*x(2 - 5%n) - 5*%n + 4*n~2)))*(exx) " (1 + m)*Hypergeometr
ic2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/(2%c"3*x(b*c - a*xd) “4*xex(1

+ m)*n~2)

Rubi [A] time = 2.07065, antiderivative size = 482, normalized size of antiderivative =
1., number of steps used = 7, number of rules used = 3, integrand size = 31, number of rules

integrand size
0.097, Rules used = {595, 597, 364}

m+1 m+n+l  dx"

ex)™ 1, F (1, —; ——; == | (=a?d?*(m — n + 1)(Bce(m + 1) — Ad(m — 2n + 1)) + 2abced (Be(m + 1)(m = 3n + 1) -
d(ex)"™+1 F1(1 - )(adz( 1)(Be(m +1) — Ad(m — 21 + 1)) + 2abed (Be(m + 1)(m — 31 +1)

n Cc
2c3e(m + 1)n2(bc — ad)

Antiderivative was successfully verified.

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

[Out] (d*x(2xAxbxc — 3*xa*xBxc + a*xA*d)*(e*xx)” (1 + m))/(2xa*xc*(b*c - a*xd) "2*exn*x(c +
d*x"n)~2) + ((A*xb - a*B)*(exx)~ (1 + m))/(ax(b*c - a*d)*e*n*(a + b*x"n)*(c
+ d*x"n)"2) - (d*x(a"2*xd*(Bxcx(1 + m) - Axd*(1 + m - 2*n)) - axbxc*x(Bxc - Ax
A)*(1 + m - 6*%n) — 2*xA*b"2*c”2*n) *(e*xx) " (1 + m))/(2xa*xc™2*(b*c - a*xd) “3*ex*n
“2%(c + d*x"n)) + (b™2x(a*xBx(b*xc*(1 + m) - a*d*(1 + m — 3*n)) + Axb*x(a*xd*(1
+m - 4%n) - bxc*x(1 + m - n)))*(e*xx)” (1 + m)*Hypergeometric2F1[1, (1 + m)/
n, (1 +m+ n)/n, -((bxx"n)/a)])/(a~2x(bxc - axd) 4*xex(1 + m)*n) + (d*x(b~2%
cT2%(A*xd*(1 + m - 4*n) - Bxcx(1 + m - 2*xn))*(1 + m - 3*n) - a~2*xd" 2% (Bxcx(1
+m) - Axd*x(1 + m - 2*n))*(1 + m - n) + 2*xaxbkckd*x(Bkxcx(1 + m)*(1 + m - 3%
n) - Axdx(1 + m™2 + m*x(2 - 5%n) - 5*%n + 4*n~2)))*(exx)~ (1 + m)*Hypergeometr
ic2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/(2xc”3*(bxc - axd) 4d*xex(1

+ m)*n~2)

Rule 595

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

+ Dx(a + b*x™n) " (p + D*(c + d*x"n)"(q + 1))/ (axgrnx(b*xc - axd)*(p + 1)),

x] + Dist[1/(a*n*(b*c - axd)*(p + 1)), Int[(g*x) m*x(a + bxx™n) "~ (p + 1) *(c +
d*x"n) "g*Simp [cx(bxe - axf)*(m + 1) + e*nx(bxc - axd)*(p + 1) + dx(b*e - a
*f)x(m + nx(p + g + 2) + 1)*x"n, x], x], x] /; FreeQ[{a, b, c, d, e, f, g,
m, n, qF, x] && LtQ[p, -1]
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Rule 597

Int [(((g_.)*(x_))"(m_.)*x((a_) + (b_)*x(x_)"(m ) (p_)*x((e ) + ({_.)*(x_)"(n
I/ ((c ) + (d_)*(x)"(n_)), x_Symbol] :> Int[ExpandIntegrand[((g*x) m*(a
+ b*x"n) "px(e + f*x"n))/(c + d*x"n), x], x] /; FreeQ[{a, b, c, d, e, f, g,
m, n, pr, x]

Rule 364

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

Rubi steps
f(ex)’”(—uBc(l+m)+Abc(1+m—n)+uAdn+(Ab—uB)d(l+m—3n)x”) dx
f (ex)™ (A + Bx") = (Ab — aB)(ex)'*™ _ (a+bx)(c )
a+ bx")” (¢ + dx" a(bc — ad)en (a + bx™) (c + dx” aloc —aa)n
(a+bx")* (¢ + dxy’ (be - ad)en (a + bx") (¢ + dx")? (be ~ ad)
(ex)’”(—n(ch(Zbc+ad)(l-
_ d(2Abc - 3aBc + aAd)(ex)!*" . (Ab — aB)(ex)*™
2ac(bc — ad)?en (c + dx”)2 a(bc — ad)en (a + bx") (c + clx”)2
2Abc —3aBc +a ex —aB)(ex a c m) —
_ d(2Ab Bc + aAd)(ex)t*™ .\ (Ab — aB)(ex)'*™ d (a®d(Be(1 + m) - A
2ac(bc — ad)?en (c + clx”)2 a(bc — ad)en (a + bx") (c + lex”)2
_ d(2Abc - 3aBc + aAd)(ex)1 ™ .\ (Ab — aB)(ex)'*™ d (azd(Bc(l +m) - A
2ac(bc — ad)?en (c + clx”)2 a(bc — ad)en (a + bx") (c + dx”)2
_ d(2Abc - 3aBc + aAd)(ex) ™ .\ (Ab — aB)(ex)!*™ d (azd(Bc(l +m) - A
2ac(bc — ad)?en (c + clx”)2 a(bc — ad)en (a + bx") (c + clx”)2
_ d(2Abc - 3aBc + aAd)(ex) ™ .\ (Ab — aB)(ex)!*™ d (azd(Bc(l +m) - A
2ac(bc — ad)?en (c + clx”)2 a(bc — ad)en (a + bx") (c + clx”)2

Mathematica [A] time = 0.463409, size = 271, normalized size = 0.56

m+1 m+n+l  bx"
Lo, Y

b2(aB—Ab)(ad—be) 2F1(2,T ! a) b2(24Bd—3 Abd-+bBc) 2F1(1,T a) d(be—ad)(aBd~2 Abd+bBc) 2F1(2,

m —
x(ex) o + 2 2

m+1 m+n+l  bx" m+l m+n+l  dx
e D

n’' n 7

(m +1)(bc — ad)*
Antiderivative was successfully verified.

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

[Out] (x*(e*xx) m*x((b~2%(b*B*xc - 3%Axbxd + 2%a*Bxd)*Hypergeometric2F1[1, (1 + m)/n
, 1 +m+ n)/n, -((bxx"n)/a)])/a - (b*d*(b*Bkc - 3*Axbxd + 2%a*xB*d)*Hyperg
eometric2F1[1, (1 + m)/n, (1 + m + n)/n, -((d*x"n)/c)])/c + (b"2x(-(Axb) +
a*B) * (- (b*c) + a*d)*Hypergeometric2F1[2, (1 + m)/n, (1 + m + n)/n, -((b*x"n
)/a)])/a”2 - (d*(b*xc - a*xd)*(b*Bxc - 2xA*bxd + axB*d)*Hypergeometric2F1[2,

1 +m)/n, (1 +m+ n)/n, -((d*x"n)/c)])/c”2 + (d*(b*c - a*xd) 2x(-(B*xc) + A

*d) *Hypergeometric2F1[3, (1 + m)/n, (1 + m + n)/n, -((d*x™n)/c)])/c”3))/((b

*xc — axd)"4*x(1 + m))
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Maple [F] time = 0.678, size = 0, normalized size = 0.

f (ex)" (A + Bx™)

(a + bx")? (c + dxn)®
Verification of antiderivative is not currently implemented for this CAS.

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

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

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

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] (((m™2 - m*x(7*n - 2) + 12%n"2 - 7*n + 1)*b"2*c"2*%d"2%e"m - 2*(m~2 - m*x(5*n
- 2) + 4xn"2 - Bxn + 1)*axb*c*d"3*xe"m + (m"2 - m*x(3*%n - 2) + 2*n"2 - 3%n +
1) *a"2xd " 4*xe"m)*A - ((m™2 - mx(5*n - 2) + 6*n~2 - 5*n + 1)*b"2*c”3*d*e"m -
2%¥(m™2 - mkx(3*n - 2) — 3*n + 1)*axb*c”2*d"2*e™m + (m"2 - m¥(n - 2) - n + 1)
*a~2%c*d"3*e"m)*B) *integrate (1/2*x"m/ (b~4*c~7*n"2 - 4*a*b”~3*c~6xd*n"2 + 6%a
“2xb7T2xcT5*%dT2*n"2 - 4%a”3*bxc”T4*d"3*n"2 + a”4*c”3*d"4*n"2 + (bT4*cT6*d*n"2
- 4xaxb”3*c”5*%d"2*n"2 + 6%a”2*xb"2*c”4*%d"3*n"2 - 4*a~3*bxc"3*d"4*n"2 + a4
c2xd"5*n"2)*x"n), x) - ((b™4*cxe"m*x(m — n + 1) - a*b™3*d*xe"m*x(m - 4*n + 1)
)*A + (2"2%b"2*d*e"m*(m - 3*n + 1) - a*xb”"3xc*ke"m*x(m + 1))*B)*integrate(x"m/
(a™2%b~4*c”4*xn - 4*xa~3*%b"3xc”3kd*n + 6%a~4*xb"2xc”2xd"2%n - 4*a”5xbxc*xd”"3*n
+ a”6xd"4xn + (axb”"bxc”4*n - 4*xa”2xb"4xc”3*d*n + 6%a~3*%b"3kc"2xd"2*n - 4*a”
4*xb"2%cxd"3*%n + a~5xbxd"4*n)*x"n), x) + 1/2x(((a"3*c*d"3*e"m*(m - 3*n + 1)
- a"2%b*c”2xd"2*e"mx(m — 7*n + 1) + 2¥b"3*c”4*xe"mxn)*A - (a"3*cT2*%d"2%e " m* (
m-n+ 1) - a"2+«b*c”3kd*e"m*x(m — 5*n + 1) + 2*a*xb”2*c 4*xe"m*n)*B)*x*x"m +
((a™2%b*d"4*e"m*x(m - 2*n + 1) — a*b™2*c*d"3*e"mkx(m — 6*n + 1) + 2*%b~3*c™2*d
“2%e"m¥n) *A + (axb"2*%c”T2xd"2*e"m*(m - 6%n + 1) - a"2%b*cxd"3*e"mx(m + 1))*B
)*x*xe” (m*log(x) + 2*xn*log(x)) + ((a”3*d"4*e"m*(m - 2*n + 1) - axb™2*c™2%d"2
*e"mx(m - 7*n + 1) + 4*xb"3%c”3*d*e"m*n + 3*a”2*bkckxd"3*xe"m*n)*A + (axb”2*c”
3kdke™mx(m — 9*%n + 1) - a”3*c*d"3*ke"mk(m + 1) — 3*a"2xb*xc”2*%d"2*e " m*n) *B) *x
xe” (m*log(x) + nxlog(x)))/(a”"2xb~3*%c~7*n"2 - 3*a~3*b~2*kc~6*d*n"2 + 3*a”~4xbx*
c75*%d724%n"2 - a”b*cT4*xd"3*n"2 + (axb"4*c”5+%d"2*n"2 - 3*a"2*xb"3*c"4*%d"3*n"2
+ 3*%a”3*b72*xc"3*xd"4*xn"2 - a~4*b*c”2xd"5*n"2)*x”(3*n) + (2*ax*b”4*c”6xd*n”"2 -
Bxa”2*%b"3*%c"5%xd"2*xn"2 + 3%a”3*b"2%c"4*xd"3*n"2 + a"4*b*xc"3*xd"4*n"2 - a~b*c”
2%d75*n"2) *x”(2*n) + (a*xb"4*xc”7#n"2 - a”"2*b7"3*cT6xd*n"2 - 3*a~3*%b"2%c”5*d"2
*n"2 + B*a 4xbxcT4*xd"3*n"2 - 2*a~5*c”3*d74*n"2)*x"n)

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

(Bx™ + A) (ex)"
b2d3x51 4+ a2¢3 + (3 b2cd? 4+ 2 ubd3)x4” + (3 b2c2d + 6 abcd? + u2d3)x3” + (b2c3 +6abc?d + 3 azcdz)xzn +

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*xx) m* (A+B*x"n)/(a+b*x"n) 2/(c+d*x"n)"3,x, algorithm="fricas")
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[Out] integral((Bxx™n + A)*(e*x) m/(b~2%d"3*x~(5*n) + a~2*c”3 + (3*b7"2xc*d™2 + 2%
a*xbxd~3) *x~ (4*n) + (3*b~2%c”2%d + 6*axbkxckd™2 + a”2xd"3)*x~(3*n) + (b"2%c"3
+ 6*axbxc”2xd + 3*%a"2xcxd”"2)*x~(2*%n) + (2%axb*c”3 + 3*a"2*xc”2*xd)*x"n), x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((ex*x)**m* (A+Bkxx**n)/(a+b*x**n)**2/ (c+d*x**n)**3,x)

[Out] Timed out

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

f (Bx™ + A) (ex)" i

(bx" + a)*(dx" + ¢)°

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((B*x"n + A)*(exx)"m/((b*x"n + a)~2x(d*x™n + c)~3), x)
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3.41 f (ex)™ (a + bx") (A + Bx") (c + dx™)7 dx
Optimal. Leaf size=211

n P n -q n n
Aex)™! (a + bx™y (% + 1) (c + dx™)1 (d% + 1) F (mTH, -, —q; mindl, b _di) Bx"1(ex)™ (a + bx")? (ﬁ

n a Cc
+

e(m+1)

[Out] (Ax(exx)~(1 + m)*(a + b*x"n) p*(c + d*x"n) g*AppellF1[(1 + m)/n, -p, -q, (1
+m + n)/n, -((b*x"n)/a), -((d*x"n)/c)])/(ex(1 + m)*(1 + (b*x"n)/a) p*x(1 +
(d*x"n)/c)~q) + (B*x~(1 + n)*(e*xx)"m*(a + b*x"n) "px(c + d*x"n) g*AppellF1[

(1 +m+mn)/n, -p, -q, (1 + m + 2*n)/n, -((b*x"n)/a), -((d*x"n)/c)])/((1 +

m + n)*(1 + (b*x"n)/a) px(1 + (d*x™n)/c)"q)

Rubi [A] time = 0.245998, antiderivative size = 211, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 7, number of rules used = 3, integrand size = 31, e

0.097, Rules used = {598, 511, 510}

integrand size

n -p n -q n n
+1 p [ bx g (dx m+1__ _ _m+n+1__bx _dx +1 p é
Aex)™* (a + bx™) (—a +1) (c + dx™) (—C +1) Fy (—n e ) . Bx"**(ex)™ (a + bx™) (

e(m+1)

Antiderivative was successfully verified.

[In] Int[(e*x) m*x(a + b*x"n) px(A + B*x"n)*(c + d*x"n) q,x]

[Out] (Ax(e*xx)~(1 + m)*(a + b*x"n) p*(c + d*x"n) gq*AppellF1[(1 + m)/n, -p, -q, (1
+m + n)/n, -((b*xx"n)/a), -((d*x™n)/c)])/(ex(1 + m)*(1 + (b*x"n)/a) px(1 +
(d*x"n)/c)~q) + (B*x~(1 + n)*(e*x) " m*x(a + b*x"n) p*x(c + d*x"n) q*AppellF1[

(1 +m+mn)/n, -p, -q, (1 + m + 2*n)/n, -((b*x"n)/a), -((d*x"n)/c)])/((1 +

m + n)*(1 + (b*x"n)/a) px(1 + (d*x™n)/c)"q)

Rule 598

Int[((g_.)*(x_))"(m_.)*x((a_) + (b_)*x(x_)"(m_ D))" (p_)*((c_) + (d_.)*x(x_)"(n_
)" (g )*((e ) + (£_)*(x_)"(n_)), x_Symbol] :> Distle, Int[(g*x) m*(a + b*x
“n) px(c + d*x"n)"q, x], x] + Dist[(f*(g*x)"m)/x"m, Int[x"(m + n)*(a + b*x"
n) “px(c + d*x"n)"q, x], x] /; FreeQ[{a, b, ¢, d, e, £, g, m, n, p, qF, x]

Rule 511

Int[((e_.)*(x )) " (m_.)*x((a_) + (b_.)*x(x_)"(n )" (p)*x((c_) + (d_.)*x(x_)"(n_
))7(q_ ), x_Symbol] :> Dist[(a"IntPart[pl*(a + b*x™n) FracPart[p])/(1 + (bxx
“n)/a) “FracPart([p], Int[(exx) m*(1 + (b*x"n)/a) px(c + d*x"n)"q, x], 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])

Rule 510

Int[(Ce_.)*(x_)) " (m_.)*x((a_) + (b_)*x(x_)"(m_)) " (p_)*((c_) + (d_.)*x(x_)"(n_
))~(q_), x_Symbol] :> Simp[(a”p*c~g*(e*x)”(m + 1)*AppellFi[(m + 1)/n, -p, -
q, 1 + (m + 1)/n, -((b*x"n)/a), -((d*x"n)/c)])/(ex(m + 1)), 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] || GtQl[a, 0]) && (IntegerQlql || GtQlc, 0])

Rubi steps
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f (ex)™ (a + bx")’ (A + Bx") (c + dx")! dx = A f (ex)" (a + bx")’ (c + dx™) dx + (Bx~"(ex)™) f XM (g 4+ by (c + d

(A (a+bx"y (1 + b—) )f(ex)m (1 + %) (c +dx™)7 dx + (Bx " (ex)"

n\ P n\P
:(A(a+bx”)p(1+b%) (c + dx™)1 (1+—) )f(ex)m (1+bi) (1+

1+m

n

n\~P
A @+ by (1+20) T+ dey! (14 T) P (225 -p, g

e(l +m)
Mathematica [A] time = 0.439774, size = 162, normalized size = 0.77
x(ex)™ (a + bx™)’ ( + 1) (c + dx™)T ( + 1) (A(m +n+1)F; (mTH, —p,—q; m+:+1, _%’7, _di) + B(m +1)x"F, (

Antiderivative was successfully verified.

m+1D(m+n+1)

[In] Integratel[(exx) m*(a + b*x"n) p*x(A + Bxx"n)*(c + d*x"n)~q,x]

[Out] (xx(e*xx) " m*x(a + b*x"n) px(c + d*x"n) q*(A*(1 + m + n)*AppellF1[(1 + m)/n,
-((b*x"n)/a),
(1 +m + 2%n)/n,

p, -9, (1 +m + n)/n,
1+m+mn)/n, -p, —q,

-((d*x"n)/c)] + B*(1 + m)*x " n*AppellF1[
-((b*x"n)/a), -((d*x"n)/c)]))/((1 +

m)*(1 + m + n)*(1 + (b*x"n)/a) p*x(1 + (d*x"n)/c)~q)

Maple [F] time = 1.056, size = 0, normalized size = 0.
f(ex)m (a+ bx™) (A + Bx") (c + dx™)7 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*(a+b*x"n) “p* (A+B*x"n)*(c+d*x"n) q,x)

[Out] int((e*x) m*(at+b*x™n) “p* (A+B*x"n)*(c+d*x"n) ~q,x)

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

f (Bx" + A)bx" + af (dx" + ) (ex)" dix

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x) “m*(a+b*x"n)

[Out] integrate((B*x"n + A)*(bxx

“p* (A+B*x"n) * (c+d*x"n) °q, X,

algorithm="maxima")

“n + a)px(d*x"n + c) gx(e*xx)"m, x)

Fricas [F]

time = 0., size = 0, normalized size = 0.

integral (Bx" + A)(bx" + a)’(dx" + )" (ex)", x)
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m*(a+b*x"n) "p*(A+B*x"n)*(c+d*x"n)~q,x, algorithm="fricas")

[Out] integral((B*x"n + A)*(b*x™n + a) px(d*x"n + c) g*(exx)"m, x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate ((exx)**m* (a+bkx**n)*x*p*x (A+B*x**n)* (c+d*x**n) **q,X)

[Out] Timed out

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

f (Bx" + A)bx" + af (dx" + ) (ex)" dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m*(a+b*x"n) p*(A+B*x"n)*(c+td*x"n) q,x, algorithm="giac")

[Out] integrate((B*x"n + A)*(bxx"n + a) p*(d*x™n + c) g*(e*x)"m, x)
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3.42 f (ex)" (a + bx") (A + Bx") (c + dx") dx
Optimal. Leaf size=271

m+1 Cmn+l b

()™ (a + bx")’ (b— ; 1)_p JF; (7, p; ,——) (Ab(m + np + 1+ 1)(ad(m +1) - be(m + n(p + 2) +1)) — a(

a

b2e(m+1)(m+np+n+1)m+n(p+2)+1)

[Out] -(((a*B*d*(1 + m + n) - bx(Axd*n + B*cx(1 + m + n*(2 + p))))*(exx) (1 + m)*
(a + bxx™n)~(1 + p))/(b™2%xex(1 + m + n + n¥p)*(1 + m + n*x(2 + p)))) + (d*(e
*x)7(1 + m)*x(a + b*x™n)" (1 + p)*x(A + Bxx™n))/(bxex(1 + m + n*x(2 + p))) - ((
Axbx(1 + m + n + nxp)*(axd*(1 + m) - bxcx(1 + m + nx(2 + p))) - ax(1 + m)*(
a*Bxd*x(1 + m + n) - b*(Axd*n + Bxcx(1 + m + n*x(2 + p)))))*(exx)"(1 + m)*(a

+ b*x"n) “p*Hypergeometric2F1[(1 + m)/n, -p, (1 + m + n)/n, -((b*x"n)/a)])/(

b 2%e*x(1 + m)*(1 + m + n + nxp)*(1 + m + n*x(2 + p))*(1 + (b*x"n)/a) p)

Rubi [A] time = 0.327428, antiderivative size = 255, normalized size of antiderivative =

. . f rul
0.94, number of steps used = 4, number of rules used = 4, integrand size = 29, number of rules

= 0.138, Rules used = {596, 459, 365, 364}

integrand size

m+1

1 p (b ” :
()™ (a + bx")"*! (~aBd(m +n +1) + Abdn + bBc(m + n(p +2) + 1)) @"" @+ b (7 + 1) 21 (7, P
b2e(m+np +n+1)(m+n(p+2)+1)

Antiderivative was successfully verified.

[In] Int[(e*x) m*(a + b*x"n) p*x(A + Bxx"n)*(c + d*x"n),x]

[Out] ((A*b*d*n - a*Bxd*(1 + m + n) + b*Bxc*(1 + m + n*x(2 + p)))*(exx)~ (1 + m)*(a
+ b*x™n) (1 + p))/(b™2%ex(1 + m + n + n*xp)*(1 + m + n*x(2 + p))) + (d*x(e*xx)

(1 + m*(a + b*x™n) (1 + p)*(A + B*xx"n))/(b*ex(1 + m + nx(2 + p))) - ((a*xA

xd - (Axb*xcx(1 + m + n*x(2 + p)))/(1 + m) + (a*x(A*xb*d*n - a*Bxd*(1 + m + n)

+ b*Bkcx(1 + m + nx(2 + p))))/(b*(1 + m + n + nxp)))*(exx)" (1 + m)*(a + bx*x

“n) “p*Hypergeometric2F1[(1 + m)/n, -p, (1 + m + n)/n, -((b*x"n)/a)l)/(bxe*(

1 +m+ nx(2 + p))*x(1 + (b*x"n)/a)7p)

Rule 596

Int[((g_)*(x_))"(m_.)*((a_) + (b_)*x_)"(m_))"(p_.)*((c_) + (d_)*x_)"(n
M7 (g_)*((e ) + (f_)*(x_)"(n_)), x_Symbol] :> Simp[(f*x(gxx)~(m + 1)*(a +
b*x™n) " (p + 1)*(c + d*x"n)"q)/(b*g*(m + nx(p + q + 1) + 1)), x] + Dist[1/(
bx(m + nx(p + g + 1) + 1)), Int[(g*x) " m*(a + b*x"n) p*x(c + d*x"n)~(q - 1)*S
imp[c*((bxe - a*xf)*(m + 1) + b*xexn*x(p + q + 1)) + (dx(bxe - a*xf)*(m + 1) +
frn*xgx (b*c - a*d) + bxexd*nx(p + q + 1))*x"n, x], x], x] /; FreeQ[{a, b, c,
d, e, f, g, m, n, pr, x] & GtQ[q, 0] && !'(EqQlq, 1] && SimplerQ[e + f*x~
n, ¢ + d*xx"n])

Rule 459

Int[((e_)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(m_))"(p_.)*((c_) + (d_)*(x_)"(n
_)), x_Symbol] :> Simp[(d*(e*x)”"(m + 1)*(a + bxx™n) (p + 1))/(bxex(m + n*x(p
+ 1) + 1)), x] - Dist[(axd*(m + 1) - bxcx(m + nx(p + 1) + 1))/ (bx(m + n*x(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 - axd, 0] && NeQ[m + n*x(p + 1) + 1, 0]

Rule 365
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Int[((c_)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))~(p_), x_Symbol] :> Dist[(a”
IntPart[pl*(a + b*x"n) FracPart([p])/(1 + (b*x"n)/a) FracPart[p], Int[(c*x)~
m*x(1 + (bxx"n)/a)"p, x], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & 'IGtQ[p, O]
& ' (ILtQlp, 0] || GtQla, 01)

Rule 364

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

Rubi steps

d(ex)™*™ (a + bx)"*? (A + Bxn) | [(ex)" (a +bx"Y (~AGad( +m) = b
be+min2+p)

f(ex)’” (a+ bx" (A + Bx") (c + dx™) dx =

_ (Abdn —aBd(1 +m +n) + bBc(1 + m +n(2 + p)))(ex) (a + bx) P _1
- b2e(1 + m+n+np)(1 +m+ n(2 +p))

_ (Abdn —aBd(1 +m +n) + bBc(1 + m +n(2 + P)))(ex)1+m (a+ bxn)1+p -1
- b2e(1 + m+n+np)(1 +m + n(2 +p))

_ (Abdn —aBd(1 +m +n) + bBc(1 + m +n(2 + p)))(ex) " (a + bx”)Hp 4
B b2e(1 + m+n+np)(1 + m + n(2 + p))

Mathematica [A] time = 0.207783, size = 164, normalized size = 0.61

,-p; 2, —7) Bdx" ,F,
+
m+n+1 m+2n+1

(m+2n+1 . m+3n+1 bx”)

4 7 4

m+n+1  m+2n+1 - by
n a

n -p (Ad + BC) 21:1
x(ex)™ (a + bx™)’ (b% + 1) x"

Antiderivative was successfully verified.

[In] Integrate[(e*x) m*(a + b*x™n) p*(A + Bxx™n)*(c + d*x"n),x]

[Out] (x*(exx) m*(a + b*x"n) p*((Axc*Hypergeometric2F1[(1 + m)/n, -p, (1 + m + n)
/n, =((b*x"n)/a)])/(1 + m) + x"n*x(((Bxc + Axd)*Hypergeometric2F1[(1 + m + n

)/n, -p, (1 +m + 2%n)/n, -((b*xx"n)/a)])/(1 + m + n) + (B*d*xx n*Hypergeomet
ric2F1[(1 + m + 2%n)/n, -p, (1 + m + 3*n)/n, -((b*x"n)/a)])/(1 + m + 2*n)))

)/ (1 + (b*x"n)/a)"p

Maple [F] time = 0.403, size = 0, normalized size = 0.

f (ex)" (a + bx"Y (A + Bx") (c + dx") dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((e*x) m*(a+b*x"n) “p* (A+B*x"n)*(c+d*x"n),x)

[Out] int((e*x) “m*(a+b*x"n) p* (A+B*x"n)*(c+d*x"n),x)
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Maxima [F] time = 0., size = 0, normalized size = 0.

f (Bx™ + A)(dx™ + c)(bx" + a)’ (ex)" dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((B*x"n + A)*x(d*x"n + c)*(b*x"n + a) px(exx)"m, x)

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

integral ((Bdx2" + Ac + (Bc + Ad)x")(bx" + a)f (ex)" , x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m*(a+b*x™n) p*(A+B*x"n)*(c+td*x"n),x, algorithm="fricas")

[Out] integral ((Bxd*x~(2#n) + A*xc + (Bkc + A*xd)*x"n)*(b*x"n + a) p*(exx)m, x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**m* (a+bkx**n)**px (A+B*x**n)* (c+d*x**n) ,x)

[Out] Timed out

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

f (Bx™ + A)(dx™ + c)(bx™ + a) (ex)" dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m*(a+b*x"n) p*(A+B*x"n)*(c+td*x"n),x, algorithm="giac")

[Out] integrate((B*x"n + A)*(d*x"n + c)*(b*x"n + a) p*(e*x)"m, x)
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m n\P n
3 43 f (ex) (a+fjdin(A+Bx ) dx

Optimal. Leaf size=164

n a

B(ex)™*! (a + bx")? (— +1) oFy (m_+1 -p; m+n+1;—%) (ex)"*1(Bc — Ad) (a + bx”)p( +1) F, (m+1, -,1;

de(m +1) cde(m +1)

[Out] -(((B*c - A*d)*(exx)~(1 + m)*(a + b*x"n) p*AppellF1[(1 + m)/n, -p, 1, (1 +

m + n)/n, -((bxx"n)/a), -((d*x"n)/c)])/(cxd*ex(1 + m)*(1 + (b*x"n)/a)’p)) +
(Bx(e*x)~(1 + m)*(a + b*x"n) “pxHypergeometric2F1[(1 + m)/n, -p, (1 +m + n

)/n, —((bxx"n)/a)])/(d*xex(1 + m)*(1 + (b*x"n)/a) p)

Rubi [A] time = 0.179496, antiderivative size = 164, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 6, number of rules used = 5, integrand size = 31, e

integrand size
0.161, Rules used = {597, 365, 364, 511, 510}

m+n+1  bx"

BWWWW%W%—+Q J&Wln ;—ﬁ (ex)"™*(Be - MWHWW( H)Pdmﬁnb

n a

de(m +1) cde(m +1)

Antiderivative was successfully verified.

[In] Int[((e*x) m*x(a + bxx"n) px(A + B*x"n))/(c + d*x"n),x]

[Out] -(((Bxc - Axd)*(e*x)~(1 + m)*(a + b*x"n) "p*AppellF1[(1 + m)/n, -p, 1, (1 +

m + n)/n, -((bxx"n)/a), -((d*x"n)/c)])/(cxd*ex(1 + m)*(1 + (b*x"n)/a)’p)) +
(Bx(exx)~(1 + m)*(a + b*x"n) “p*Hypergeometric2F1[(1 + m)/n, -p, (1 +m + n

)/n, —((bxx"n)/a)])/(dxex(1 + m)*(1 + (b*x"n)/a) p)

Rule 597

Int [(((g_)*(x_))"(m_.)*x((a_) + (b_)*x(x_)"(m D)) (p_)*x((e ) + (f_.)*x(x_)"(n
I/ ((c ) + (@d_)*(x)"(n_)), x_Symbol] :> Int[ExpandIntegrand[((g*x) m*(a
+ b*x"n) "px(e + f*x"n))/(c + d*x"n), x], x] /; FreeQ[{a, b, c, d, e, f, g,
m, n, p}, x]

Rule 365

Int[((c_)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Dist[(a”
IntPart[pl*(a + b*x"n) FracPart[p])/(1 + (b*x"n)/a) FracPart[p], Int[(c*x)~
m*x(1 + (b*x"n)/a)”p, x1, x] /; FreeQ[{a, b, ¢, m, n, p}, x] & 'IGtQ[p, 0]
&& '(ILtQ[p, 0] || GtQ[a, 01)

Rule 364

Int[((c_.)*(x_)) " (m_.)*x((a_) + (b_.)*x(x_)"(n_))~(p_), x_Symbol] :> Simp[(a~
p*(c*x) " (m + 1)*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1, -((b*x"n)/a
)1)/(cx(m + 1)), x1 /; FreeQ[{a, b, ¢, m, n, p}, x] & !IGtQlp, 0] && (ILt
Qlp, 01 Il GtQ[a, 01)

Rule 511

Int[(Ce_.)*(x_)) " (m_.)*((a_) + (b_)*x(x_)"(m_ D))" (p_)*((c_) + (d_.)*x(x_)"(n_
))7(q_), x_Symbol] :> Dist[(a"IntPart[p]l*(a + b*x"n) FracPart[p])/(1 + (bxx
“n)/a) FracPart[p], Int[(exx) m*x(1 + (b*x"n)/a) p*(c + d*x"n)~q, x], x] /;
FreeQ[{a, b, ¢, d, e, m, n, p, q}, x] && NeQ[b*c - a*d, 0] && NeQ[m, -1] &&
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NeQ[m, n - 1] && !(IntegerQ[p] || GtQ[a, 01)

Rule 510

Int[(Ce_.)*(x_)) " (m_.)*((a_) + (b_)*x(x_)"(m D))" (p_)*((c) + (d_.)*x(x_)"(n_
))~(q_), x_Symbol] :> Simp[(a"p*c”g*(e*x)”(m + 1)*AppellFi[(m + 1)/n, -p, -
q, 1 + (m + 1)/n, -((b*x"n)/a), -((d*x"n)/c)])/(ex(m + 1)), x] /; FreeQ[{a,
b, ¢, d, e, m, n, p, qt, x] && NeQ[b*c - axd, 0] && NeQ[m, -1] && NeQ[m, n
- 1] && (IntegerQ[p] || GtQla, 0]) && (IntegerQlql || GtQlc, 0])

Rubi steps

f (ex)" (a + bx™Y (A + Bx”) f(B(ex)m (a+bx"Y  (=Bc+ Ad)(ex)™ (a + bx”)p) "

c+ dx d - d(c+dx)
m nyP
B f(ex)'" (a+bx"¥ dx (—=Bc+ Ad) % dx
= +
d d

(B (a+ by (1+ %)_p) S (1+ %)p dx ((—Bc +Ad) @+ b (14 2)

B d " d

(Be— Ad)ex)™* (a+ by (14 20 ) T By (L, _p g, Lo bt ) g
a p n a C
= - +
cde(l + m)

Mathematica [A] time = 0.252439, size = 138, normalized size = 0.84

m+1 m+n+1

x(ex)™ (a + bx™)? ( + 1) (A(m +n+1)F; ( ;-p1;

cim+1)(m+n+1)

m+n+1 _m+2n+1  ba
_Pl 1/ A

n [/

-, ) + B(m + 1)x"F, (

n

Warning: Unable to verify antiderivative.

[In] Integrate[((e*xx) m*(a + bxx"n) px(A + B*x"n))/(c + d*x"n),x]

[Out] (x*x(exx) m*(a + b*x™n) p*(A*(1 + m + n)*AppellF1[(1 + m)/n, -p, 1, (1 + m +
n)/n, -((b*x"n)/a), -((d*x"n)/c)] + B*(1 + m)*x " n*AppellF1[(1 + m + n)/n,

-p, 1, (1 + m + 2%n)/n, -((b*x™n)/a), -((d*x™n)/c)]))/(cx(1 + m)*(1 + m + n

)*(1 + (b*x"n)/a)”p)

Maple [F] time = 0.676, size = 0, normalized size = 0.

(ex)" (a + bx™) (A + Bx”)
c+ dx"

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

f(Bx + A)(bx" + a) (ex)"

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

[In] integrate((exx) “m*(a+b*x"n) “p*(A+B*x"n)/(c+d*x"n),x, algorithm="maxima"

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

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

) ((Bx” + A)(bx™ + a)f (ex)"
integral ,X
dx" + ¢

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m*(a+b*x"n) p*(A+B*x"n)/(c+d*x"n),x, algorithm="fricas")

[Out] integral((Bxx™n + A)*(b*x"n + a) p*(e*x) m/(d*x"n + c), x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx)**m* (a+b*x**n)**px (A+B*x**n)/(c+d*x**n) ,x)

[Out] Timed out

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

(Bx™ + A)(bx™ + a)f (ex)"
dx
dx" +c

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx) “m*(a+b*x"n) p*(A+B*x"n)/(c+d*x"n),x, algorithm="giac")

[Out] integrate((Bxx"n + A)*(b*x"n + a) p*(e*x) m/(d*x™n + ¢), x)
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m n\P n
3 44 f (ex)™(a+bx")" (A+Bx )dx

(c+dx™)?
Optimal. Leaf size=304

m+1

(ex)™ ! (a + bx"y’ (g + 1)—;7 (ad(Be(m +1) — Ad(m — n + 1)) + be(Ad(m — n(1 - p) + 1) - Be(m + np + 1)))F; (7; -
c2de(m + 1)n(bc — ad)

[Out] ((B*c - Axd)*(e*x)”(1 + m)*(a + b*x™n)~ (1 + p))/(c*x(bxc - a*xd)*e*n*(c + d*x
“n)) - ((axd*(B*cx(1 + m) - A*d*(1 + m - n)) + b*ckx(Axd*(1 + m - nx(1 - p))
- Bxcx(1 + m + n*p)))*(exx)”(1 + m)*(a + b*x"n) pxAppellF1[(1 + m)/n, -p,
1, (1 +m + n)/n, -((bxx"n)/a), -((d*x"n)/c)])/(c”2*%d*x(b*c - a*d)*ex(1l + m)
*xnx (1 + (bxx"n)/a)”p) - (bx(Bxc - A*xd)*(1 + m + n*p)*(exx)" (1 + m)*x(a + b*x
“n) “p*Hypergeometric2F1[(1 + m)/n, -p, (1 + m + n)/n, -((b*x"n)/a)l)/(cxd*(
bxc - axd)*ex(1 + m)*n*x(1 + (b*x"n)/a)”p)

Rubi [A] time = 0.536458, antiderivative size = 304, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 7, number of rules used = 6, integrand size = 31, LT

integrand size
0.194, Rules used = {595, 597, 365, 364, 511, 510}

m+1

(ex)"*1 (a + bx™Y’ (% + 1)—;7 (ad(Be(m +1) — Ad(m — n + 1)) + be(Ad(m — n(1 — p) + 1) — Be(m + np +1)))F, (T’ -
c2de(m + 1)n(bc — ad)

Antiderivative was successfully verified.

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

[Out] ((B*c - Axd)*(exx)"(1 + m)*(a + b*x"n)~ (1 + p))/(cx(b*xc - axd)*exn*(c + dxx
“n)) - ((axd*x(Bxc*(1 + m) - A*d*(1 + m - n)) + bxcx(A*xd*(1 + m - nx(1 - p))
- Bxcx(1 + m + n*p)))*(e*xx) (1 + m)*(a + bxx"n) “p*AppellF1[(1 + m)/n, -p,
1, (1 +m + n)/n, -((bxx"n)/a), -((d*x"n)/c)])/(c”2*d*x(b*c - a*d)*ex(1l + m)
xn*x (1 + (b*x"n)/a)"p) - (bx(Bxc - A*d)*(1 + m + nxp)*(e*xx) (1 + m)*(a + b*x
“n) “p*Hypergeometric2F1[(1 + m)/n, -p, (1 + m + n)/n, -((b*x"n)/a)])/(c*xd*(
b*xc - axd)*ex(1 + m)*n*(1 + (b*x"n)/a) p)

Rule 595

Int [((g_)*(x_))"(m_.)*((a_) + (b_.)*(x_)"(n_)) " (p_)*((c_) + (d_.)*(x_)"(n_
D)7 (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 + 1))/ (axgxn*x(bxc - axd)*(p + 1)),

x] + Dist[1/(a*n*(b*c - axd)*(p + 1)), Int[(g*x) m*x(a + bxx™n) " (p + 1) *(c +
d*x"n) “g*Simp [cx(bxe - axf)*(m + 1) + e*nx(bxc - a*xd)*(p + 1) + dx(b*e - a
*f)x(m + nx(p + g + 2) + 1)*x"n, x], x], x] /; FreeQ[{a, b, c, d, e, f, g,
m, n, qF, x] && LtQ[p, -1]

Rule 597

Int [(((g_)*(x_))"(m_.)*x((a_) + (b_)*x(x_)"(n )" (p_)*x((e ) + (f_.)*x(x_)"(n
I/ ((c ) + (@d_)*(x)"(n_)), x_Symbol] :> Int[ExpandIntegrand[((g*x) m*(a
+ b*x"n) "px(e + f*x"n))/(c + d*x"n), x], x] /; FreeQ[{a, b, c, d, e, f, g,
m, n, pr, x]

Rule 365

Int[(Cc_)*(x_))"(m_.)*x((a_) + (b_)*(x_)"(n_))"(p_), x_Symbol] :> Dist[(a”
IntPart[pl*(a + b*x"n) FracPart([p])/(1 + (b*x"n)/a) FracPart[p], Int[(c*x)~
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mx(1 + (bxx"n)/a)”p, x], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & 'IGtQ[p, O]
&& ! (ILtQlp, 01 Il GtQla, 01)

Rule 364

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

Rule 511

Int[(Ce_.)*(x_)) " (m_.)*x((a_) + (b_.)*x(x_)"(m_)) " (p_)*((c_) + (d_.)*x(x_)"(n_
))~(q_), x_Symbol] :> Dist[(a"IntPart[pl*(a + b*x"n) FracPart([p])/(1 + (b*x
“n)/a) “FracPart([p], Int[(exx) m*(1 + (b*x"n)/a) px(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 510

Int[((e_.)*(x D))" (m_.)*x((a_) + (b_.)*x(x_)"(n )"~ (p)*x((c_) + (d_.)*x(x_)"(n_
))~(q_), x_Symbol] :> Simp[(a"p*c”g*(e*x)”(m + 1)*AppellFi[(m + 1)/n, -p, -
q, 1 + (m + 1)/n, -((b*x"n)/a), -((d*x™n)/c)])/(ex(m + 1)), x] /; FreeQl[{a,
b, ¢, d, e, m, n, p, qt, x] && NeQ[b*c - axd, 0] && NeQ[m, -1] && NeQ[m, n
- 1] && (IntegerQ[p] || GtQla, 0]) && (IntegerQlql || GtQlc, 0])

Rubi steps

c+dx!

f (ex)’”(a+bx”)p(—a(Bc—Ad)(l+m)+A(bc—ad)n—h(Bc—Ad)(1+7

f (ex)™ (a + bx") (A + Bx™) e (Be- Ad)(ex)H™ (a + bxm) P

(c + dx)? c(be —adyen (c + dx™) c(be — ad)n

_b(Bc—Ad)(1+m+np)(ex)m(a+bx”)p + (d(—a(Bc—Ad)(1+1

_ (B~ Ad)(ex)" ™ (a + ba)!*P J ( d

c(bc — ad)en (c + dx™)

c(bc — ¢

_ (Be— Ad)(ex)™*" (a + bx")" (b(Be = Ad)(1 + m -+ np) [(ex)" (@ +bx") dx

c(bc — ad)en (c + dx™) cd(bc — ad)n

_ (Bc— Ad)(ex)™*™ (a + bx")P

(b(Bc — Ad)(L + m + np) (a + by (1 + ”—)_p)

c(bc — ad)en (c + dx™) cd(bc — ad)n

_ (Be- Ad)(ex) (a + bx")“’g ) (ad(Bc — Ad)(1 + m) — Ad(bc — ad)n — be(Bc — .

c(bc — ad)en (c + dx™)

Mathematica [A] time = 0.347816, size = 138, normalized size = 0.45

n -p n n
x(ex)™ (a + bx") (b% + ) (A(m +n+1)F (m7+1, 1,2 m+n+1;—bi,—di) + B(m + 1)x"F, (m+n+1;

n a Cc n

. m+2n+1

_p/ 21 s

n

Am+1)(m+n+1)

Warning: Unable to verify antiderivative.

[In] Integrate[((e*xx) m*(a + bxx"n) px(A + Bxx"n))/(c + d*x"n) " 2,x]

[Out] (xx(e*xx) " m*(a + b*x"n) px(A*x(1 + m + n)*AppellF1[(1 + m)/n, -p, 2, (1 + m +

n)/n, -((b*x"n)/a), -((d*x"n)/c)] + B*x(1 + m)*x " n*AppellF1[(1 + m + n)/n,
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-p, 2, (1 + m + 2*%n)/n, -((bxx™n)/a), -((d*x"n)/c)]1))/(c™2%(1 + m)*(1 + m +
n)*(1 + (b*x"n)/a)p)

Maple [F] time = 0.669, size = 0, normalized size = 0.

(ex)" (a + bx™) (A + Bx")
5 dx
(c + dx)

Verification of antiderivative is not currently implemented for this CAS.

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

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

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

(Bx™ + A)(bx"™ + a)f (ex)"

dx
(dx" + ¢)?

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((Bxx"n + A)*(b*x"n + a) p*(e*x) m/(d*x"n + ¢)72, x)

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

(Bx™ + A)(bx" + a)’ (ex)"
d2x2n 4 2 cdx™ + c2

integral (

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integral((Bxx™n + A)*(b*x"n + a) px(e*x) m/(d"2%x~(2*n) + 2*c*xd*x™n + c”2),

x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x)**m* (a+b*x**n)*xpk (A+Bkx**n) / (c+d*x**n)**2,x)

[Out] Timed out
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Giac [F] time = 0., size = 0, normalized size = 0.

(Bx™ + A)(bx" + a)’ (ex)"

dx
(dx" + )

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((B*x"n + A)*(bxx"n + a) p*x(exx) m/(d*x"n + c)~2, x)
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1 1
[ (o) (ab2) " )

x2

3.45

Optimal. Leaf size=139

dx

c d . - - - PP ~ln 1 1 1-n ba"
(a—z + b_Z) (bx”/2 - a)” (a + bx”/z)” d (bx”/2 - a)” (a + bx”/z)” (1 -— ) oF1 (——,—-; ——; a_Z)

X b2x

[Out] ((c/a”2 + d/b~2)x(-a + b*x~(n/2)) " n~(-1)*(a + b*x~(n/2))"n~(-1))/x - (d*(-a
+ b*x"(n/2))"n~(-1)*(a + b*x~(n/2)) n~(-1)*Hypergeometric2F1[-n~(-1), -n~(
-1), -((1 - n)/n), (b™2*x™n)/a"2])/(b"2xx*x(1 - (b"2%x"n)/a"2)"n~(-1))

Rubi [A] time = 0.114513, antiderivative size = 139, normalized size of antiderivative =
1., number of steps used = 4, number of rules used = 4, integrand size = 47, M =

integrand size
0.085, Rules used = {519, 452, 365, 364}

1 1 1
n

(a% + biz) (bx”/2 - a)% (a + bx”/z) d (bx”/2 - a); (a + bx”/z)z (1 - bzn )_W L, (_l,_l; _L, bzx")

X b2x

Antiderivative was successfully verified.

[In] Int[((-a + b*x"(n/2)) (-1 + n~(-1))*(a + b*xx"(n/2))" (-1 + n~(-1))*(c + d*x~
n))/x"2,x]

[Out] ((c/a”2 + d/b~2)*(-a + b*x~(n/2)) " n~(-1)*(a + b*x~(n/2))"n~(-1))/x - (d*(-a
+ b*x"(n/2))"n~(-1)*(a + b*x~(n/2)) n~(-1)*Hypergeometric2F1[-n~(-1), -n~(
-1), -((1 - n)/n), (b™2*x™n)/a"2])/ (b 2*x*x(1 - (b"2*x"n)/a"2)"n"(-1))

Rule 519

Int[(u_.)*((c_) + (d_)*(x_)"(n_.))"(q_.)*x((a1_) + (b1_.)*(x_)"(non2_.))" (p
D*((@2)) + (b2_.)*(x )" (non2_.))"(p_), x_Symbol] :> Dist[((al + bl*x~(n/2)
) "FracPart [p]*(a2 + b2xx~(n/2)) “FracPart[p])/(al*a2 + bl*b2*x"n) FracPart[p
1, Intl[ux(al*a2 + bl*b2*x7n) px(c + d*x"n)"q, x], x] /; FreeQ[{al, bl, a2,

b2, ¢, d, n, p, q}, x] && EqQ[non2, n/2] &% EqQ[a2#bl + alxb2, 0] && !(EqQ
[n, 2] && IGtQ[q, 0])

Rule 452

Int[(Ce_.)*(x_)) " (m_.)*x((a_) + (b_.)*x(x_)"(n_)) " (p_.)*((c_) + (d_)*x_)"(n
_)), x_Symbol] :> Simp[((bxc - a*d)*(e*x)”"(m + 1)*x(a + bxx™n) (p + 1))/(axb
xex(m + 1)), x] + Dist[d/b, Int[(e*x) m*(a + b*xx™n)~(p + 1), x], x] /; Free
Ql{a, b, ¢, d, e, m, n, p}, x] && NeQ[b*c - a*d, 0] && EqQ[m + n*x(p + 1) +
1, 0] && NeQ[m, -1]

Rule 365

Int[((c_)*(x D))" (m_.)*x((a_) + (b_.)*x(x_)"(n_))"(p_), x_Symbol] :> Dist[(a~
IntPart[pl*(a + b*x"n) “FracPart([p])/(1 + (b*x"n)/a) FracPart[p], Int[(c*x)~
mx(1 + (bxx"n)/a)”p, x], x] /; FreeQ[{a, b, ¢, m, n, p}, x] & 'IGtQ[p, O]
&& ' (ILtQlp, 0] || GtQ[a, 01)

Rule 364
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Int[((c_.)*(x_)) " (m_.)*x((a_) + (b_.)*x(x_)"(n_))~(p_), x_Symbol] :> Simp[(a~
p*(c*x) " (m + 1)*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1, -((b*x"n)/a
)1)/(cx(m + 1)), x] /; FreeQ[{a, b, ¢, m, n, p}, x] && !'IGtQ[p, 0] && (ILt
Qlp, 0] Il GtQla, 01)

Rubi steps

1 1
-1+
1 1

_ AN A n 2 2\t
f( a+bx"?) (”;bx ) (c+dx )dx _ ((_a+bxn/z)z (a + bx2) (_a2+b2xn)_1/”)f( a”+bx )xZ

1
(a% + %) (—a + bxn/z)ﬁ (a n bxn/Z)E (d (—u + bx”/z)” (11 + bx™
= +

1

1 1 1
(aiz n %) (—a n bxn/Z)n (a + bx”/z)” (d (—u + bx”/z)” (u + bx™

= +
X
(ﬂ% + ];iz) (—a + bx”/z)% (a + bx”/z)% d (—a + bx”/z)% (a + bx"/?
= . -

Mathematica [A] time = 0.15465, size = 124, normalized size = 0.89

nj2 % nf2 % A b % n n-1 n-1, 1 P
(bx —a) (a+bx ) (1—a—2 c(n—l)l—a—2 —dx" ,Fq 7,—,2——,

a%(n —1)x

Antiderivative was successfully verified.

[In] Integrate[((-a + b*x"(n/2))" (-1 + n~(-1))*(a + b*x"(n/2))" (-1 + n~(-1))*(c
+ d*x"n))/x"2,x]

[Out] ((-a + b*x"(n/2)) " n~(-1)*(a + b*xx"(n/2)) n~(-1)*(c*x(-1 + n)*(1 - (b"2*x"n)/
a”2)"n~(-1) - d*x"n*Hypergeometric2F1[(-1 + n)/n, (-1 + n)/n, 2 - n~(-1), (
b~2xx"n)/a"2]))/(a"2%(-1 + n)*x*x(1 - (b"2*x"n)/a~2)"n"(-1))

Maple [F] time = 0.795, size = 0, normalized size = 0.

dx" n ~1+n7! n —1+n71
fc+x2x (—a+bx2) (a+bx2) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((-a+b*x~(1/2*n))~(-1+1/n)*(a+b*x~(1/2*n)) ~(-1+1/n)*(c+d*x"n)/x"2,x)

[Out] int((-a+b*x~(1/2%n)) " (-1+1/n)*(a+b*x~(1/2*n)) " (-1+1/n)*(c+d*x"n)/x"2,x)

Maxima [F] time = 0., size = 0, normalized size = 0.
N VTN
(dx™ + c)(bx5 "4 a) (bxE " a)

d

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

[In] integrate((-a+b*x~(1/2*n))~ (-1+1/n)*(atb*x~(1/2%n))~(-1+1/n)*(c+d*x"n)/x"2,
x, algorithm="maxima"

[Out] integrate((d*x"n + c)*(bxx~(1/2*n) + a)~(1/n - 1)*(b*x~(1/2%n) - a)~(1/n -
D/x72, %)

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

dx™ + ¢

integral ,X

n-1 n-1

1 n 1 n
(bx5 "4 a) (bx2 " a) x?
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((-a+b*x~(1/2*n))~ (-1+1/n)*(a+b*x”~(1/2%n))~(-1+1/n)*(c+d*x"n)/x"2,
x, algorithm="fricas")

[Out] integral((d*x™n + c)/((b*x~(1/2*n) + a)~((n - 1)/n)*(b*x~(1/2*n) - a)~((n -
1)/n)*x72), x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((-atbxx**(1/2*n))**(-1+1/n)* (atb*xx**(1/2*n))**(-1+1/n)* (c+d*x**n)
/xX*%2 %)

[Out] Timed out

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

1_1 1 14

1 n n
(dx™ + c)(bxE "4 a) (bxin - a)

f 2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((-a+b*x~(1/2%n))~(-1+1/n)*(a+b*x~(1/2*n))~(-1+1/n)*(c+d*x"n) /x"2,
x, algorithm="giac")

[Out] integrate((d*x"n + c)*(bxx~(1/2%n) + a)~(1/n - 1) *(b*x~(1/2*n) - a)~(1/n -
1)/x72, x)
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1-n 1-n
f(—a+bx”/2) n (a+bx”/2) T (c+dx™)
x2

3.46

Optimal. Leaf size=139

dx

1 1 1 1

( C o+ bilz) (bx”/2 - a); (a + bx”/z); d (bx”/2 - a)z (a + bx”/z)Z (1 - bzn )_1/n ,F (_1,_1; _L, l’i_;‘")

a2

X b2x

[Out] ((c/a™2 + d/b~2)x(-a + b*x~(n/2)) " n~(-1)*(a + b*x~(n/2)) " n~(-1))/x - (d*(-a
+ b*x"(n/2))"n~(-1)*(a + b*x~(n/2)) n~(-1)*Hypergeometric2F1[-n~(-1), -n~(
-1), -((1 - n)/n), (b™2*x™n)/a"2])/(b"2xx*(1 - (b"2%x"n)/a~2)"n~(-1))

Rubi [A] time = 0.117721, antiderivative size = 167, normalized size of antiderivative =

1.2, number of steps used = 4, number of rules used = 4, integrand size = 55, number of rules

= 0.073, Rules used = {519, 452, 365, 364}

integrand size

1 1 1-n 1 1

a’d (bx”/2 - a);_l (a + bx”/z)rl (1 B )_ R (—1,—1; -2 hj;n) (ﬂ% + i) (bx”/2 - a)ﬁ_l (a + bx”/z)rl (a‘

a2 b2

b2x X

Antiderivative was successfully verified.

[In] Int[((-a + b*x~(n/2))~((1 - n)/n)*(a + b*x"(0n/2))"((1 - n)/n)*(c + d*x"n))/
x~2,x]

[Out] -(((c/a"2 + d/b"2)*(-a + bxx"(n/2))" (-1 + n~(-1))*(a + b*x"(n/2))" (-1 + n"(
-1))*(a"2 - b™2*x"n))/x) + (a"2*d*(-a + b*x"(n/2)) (-1 + n~(-1))*(a + b*xx"(
n/2))~ (-1 + n~(-1))*Hypergeometric2F1[-n~(-1), -n~(-1), -((1 - n)/n), (b~2%
x"n)/a"2])/(b"2*x*x(1 - (b"2*x"n)/a"2)"((1 - n)/n))

Rule 519

Int[(u_.)*((c_) + (d_)*(x_)"(n_.))"(q_.)*x((al_) + (b1_.)*(x_)"(non2_.)) (p
Ix((a2_) + (b2_.)*(x_)"(non2_.))"(p_), x_Symbol] :> Dist[((al + bl*x~(n/2)
) “FracPart [p]*(a2 + b2*xx~(n/2)) “FracPart[p])/(al*a2 + bl*b2*x"n) FracPart[p
1, Int[ux(al*a2 + bl*b2*x"n) px(c + d*x"n)"q, x], x] /; FreeQ[{al, bl, a2,
b2, ¢, d, n, p, q}, x] && EqQ[non2, n/2] &% EqQ[a2#bl + alxb2, 0] && !(EqQ
[n, 2] && IGtQ[g, 01)

Rule 452

Int[((e_.)*(x_))"(m_.)*x((a_) + (b_.)*(x_)"(n_))"(p_.)*((c_) + (d_)*(x_)"(n
_)), x_Symbol] :> Simp[((bxc - a*d)*(e*x)”"(m + 1)*x(a + bxx™n) (p + 1))/(a*b
xex(m + 1)), x] + Dist[d/b, Int[(e*x) m*(a + b*x™n)"(p + 1), x], x] /; Free
Ql{a, b, ¢, d, e, m, n, p}, x] & NeQ[bxc - axd, 0] && EqQ[m + n*x(p + 1) +
1, 0] && NeQ[m, -1]

Rule 365

Int[(Cc_)*(x_))"(m_.)*x((a_) + (b_)*(x_)"(m_))"(p_), x_Symbol] :> Dist[(a”
IntPart[pl*(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, 01 || GtQ[a, 01)

Rule 364
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Int[((c_.)*(x_)) " (m_.)*x((a_) + (b_.)*x(x_)"(n_))~(p_), x_Symbol] :> Simp[(a”
p*(c*x) " (m + 1)*Hypergeometric2F1[-p, (m + 1)/n, (m + 1)/n + 1, -((b*x"n)/a
)1)/(cx(m + 1)), x] /; FreeQ[{a, b, ¢, m, n, p}, x] && !'IGtQ[p, 0] && (ILt
Qlp, 01 Il GtQla, 01)

Rubi steps

1-

=

L L

_ n/2\ n nf2\ n n -n _ 2 2.1\ n
f( a+bx"?) " (a +2bx )" (c+dx )dx: ((_a+bxn/2)7 (a+ bx2) ™ (_a2+b2xn)_17)f( @+ " (c
X

Mathematica [A] time = 0.0521359, size = 124, normalized size = 0.89

/2 % /2 % p2x" ~l/n b2x" % " n-1 n-1 1‘b2x”
(bx —a) (a+bx ) 1-— cn=-D\1-—| —dx"oF | —, —2- - —

a?(n —1)x

Antiderivative was successfully verified.

[In] Integrate[((-a + b*x~(n/2))~((1 - n)/n)*(a + b*x~(n/2))"((1 - n)/n)*(c + dx
x"n))/x"2,x]

[Out] ((-a + b*x~(n/2))"n~(-1)*(a + b*x~(n/2)) "0~ (-1)*(c*x(-1 + n)*(1 - (b"2*x"n)/
a~2)"n~(-1) - d*x"n*Hypergeometric2F1[(-1 + n)/n, (-1 + n)/n, 2 - n~(-1), (
b~2xx"n)/a"2]))/(a"2*x(-1 + n)*x*(1 - (b™2*x"n)/a"2) " n~(-1))

Maple [F] time = 0.8, size = 0, normalized size = 0.

1-n 1-n

dx" AN N\ T
fc+x2x (—a+bx2) (a+bx2) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((-a+b*x~(1/2%n))~((1-n)/n)*(a+b*x~(1/2*n) )~ ((1-n)/n)*(c+d*x"n)/x"2,x)

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

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

dx" +c
f n-1 n-1 dx

1 n 1 n
(bxE "4 a) (bxE " a) x2
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((-a+b*x~(1/2*n))~ ((1-n)/n)*(atb*x~(1/2%n))~((1-n)/n)*(c+d*x"n)/x"
2,x, algorithm="maxima"

[Out] integrate((d*x"n + c)/((b*x~(1/2*n) + a)~((n - 1)/n)*(b*x~(1/2*n) - a)~((n
- 1)/n)*x72), x)

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

dx™ + ¢

n-1 n-1

1 n 1 n
(be "4 a) (bx2 " a) x?

integral ,X
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((-a+b*x~(1/2x*n))~ ((1-n)/n)*(atb*x~(1/2%n))~((1-n)/n)*(c+d*x"n)/x"
2,x, algorithm="fricas")

[Out] integral((d*x™n + c)/((b*x~(1/2*n) + a)~((n - 1)/n)*(b*x~(1/2*n) - a)~((n -
1)/n)*x72), x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((-atbxx**(1/2*n))**((1-n)/n)* (a+b*xx**(1/2*n))**((1-n)/n)* (c+d*x**
n)/x*x*2,x)

[Out] Timed out

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

dx" + ¢
f n-1 n-1 dx

1 n 1 "
(bxz "4 a) (bx2 " a) x?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((-a+b*x~(1/2x*n))~ ((1-n)/n)*(atb*x~(1/2%n))~((1-n)/n)*(c+d*x"n)/x"
2,x, algorithm="giac")

[Out] integrate((d*x™n + c)/((b*x~(1/2*n) + a)~((n - 1)/n)*(b*x~(1/2*n) - a)~((n
- 1)/n)*x72), x)
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Chapter 4

Listing of Grading functions

The following are the current version of the grading functions used for grading the quality
of the antiderivative with reference to the optimal antiderivative included in the test suite.

There is a version for Maple and for Mathematica/Rubi. There is a version for grading
Sympy and version for use with Sagemath.

The following are links to the current source code.

The following are the listings of source code of the grading functions.

4.0.1 Mathematica and Rubi grading function

(* Original version thanks to Albert Rich emailed on 03/21/2017 *)
(* ::Package:: *)

(* ::Subsection:: *)
(*GradeAntiderivative[result,optimal]*)

(x ::Text:: *)

(*If result and optimal are mathematical expressions, *)

(* GradeAntiderivative[result,optimal] returns*)

(x "F" if the result fails to integrate an expression thatx)

(* is integrablex)

(* "C" if result involves higher level functions than necessary*)
(x "B" if result is more than twice the size of the optimalx*)

(* antiderivativex)

(x "A" if result can be considered optimalx)

GradeAntiderivative[result_,optimal_] :=
If [ExpnType [result] <=ExpnType [optimall,
If [FreeQ[result,Complex] || Not[FreeQ[optimal,Complex]],
If [LeafCount [result] <=2*LeafCount [optimal],
IIA" s
"B"],
||Cll] s
If [FreeQ[result,Integrate] && FreeQ[result,Int],
IICll s
"))

(x ::Text:: *)

(*The following summarizes the type number assigned an *)
(*xexpression based on the functions it involvesx)

(¥1 = rational functionx)

(*2 = algebraic functionx)
(¥3 = elementary functionx)
(¥4 = special functionx)
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(¥5 = hyperpergeometric functionx)
(¥6 = appell functionx)

(*7 = rootsum functionx)

(¥8 = integrate functionx)

(*¥9 = unknown functionx)

ExpnType[expn_] :=
If[AtomQ[expn],
1,
If[ListQ[expn],
Max [Map [ExpnType,expnl],
If [Head [expn]===Power,
If [IntegerQ[expn[[2]]1],
ExpnType [expn[[1]]1],
If [Head[expn[[2]]]===Rational,
If [IntegerQlexpn[[1]]] || Head[expn[[1]]]===Rational,
1,
Max [ExpnType [expn[[1]]],2]1],
Max [ExpnType [expn[[1]]] ,ExpnType [expn[[2]]1],3]1]1],
If [Head[expn]===Plus || Headl[expn]===Times,
Max [ExpnType [First [expn]] ,ExpnType [Rest [expn]]],
If [ElementaryFunctionQ[Head [expn]],
Max [3,ExpnType [expn[[1]1]]1],
If [SpecialFunctionQ[Head [expn]],
Apply [Max,Append [Map [ExpnType, Apply[List,expnl],4]],
If [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]],
If [Head [expn]===RootSum,
Apply[Max, Append [Map [ExpnType,Apply[List,expn]],7]],
If [Head[expn]===Integrate || Head[expn]===Int,
Apply[Max, Append [Map [ExpnType,Apply[List,expn]],8]],
91111111111

ElementaryFunctionQ[func_] :=
MemberQ [{

Exp,Log,
Sin,Cos,Tan,Cot,Sec,Csc,
ArcSin,ArcCos,ArcTan,ArcCot,ArcSec,ArcCsc,
Sinh,Cosh,Tanh,Coth,Sech,Csch,
ArcSinh,ArcCosh,ArcTanh,ArcCoth,ArcSech,ArcCsch

},func]

SpecialFunctionQ[func_] :=
MemberQ [{

Erf, Erfc, Erfi,
FresnelS, FresnelC,
ExpIntegralE, ExpIntegralEi, LogIntegral,
SinIntegral, CosIntegral, SinhIntegral, Coshlntegral,
Gamma, LogGamma, PolyGamma,
Zeta, PolyLog, Productlog,
EllipticF, EllipticE, EllipticPi

}, funcl

HypergeometricFunctionQ[func_] :=

MemberQ [{Hypergeometric1F1,Hypergeometric2F1,HypergeometricPFQ}, func]
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101 | AppellFunctionQ[func_] :=
102 MemberQ [{AppellF1},func]

4.0.2 Maple grading function

1 |# File: GradeAntiderivative.mpl

2 |# Original version thanks to Albert Rich emailed on 03/21/2017

3

4 |#Nasser 03/22/2017 Use Maple leaf count instead since buildin

5 | #Nasser 03/23/2017 missing 'ln' for ElementaryFunctionQ added

6 | #Nasser 03/24/2017 corrected the check for complex result

7 | #Nasser 10/27/2017 check for leafsize and do not call ExpnType()

8 | # if leaf size is "too large". Set at 500,000

9 |#Nasser 12/22/2019 Added debug flag, added 'dilog' to special functions

10 | # see problem 156, file Apostol_Problems

11

12 |GradeAntiderivative := proc(result,optimal)

13 | local leaf_count_result, leaf_count_optimal,ExpnType_result,ExpnType_optimal,
debug:=false;

14

15 leaf count_result:=leafcount(result);

16 #do NOT call ExpnType() if leaf size is too large. Recursion problem

17 if leaf count_result > 500000 then

18 return "B";

19 fi;

20

21 leaf_count_optimal:=leafcount (optimal);

22

23 ExpnType_result:=ExpnType (result) ;

24 ExpnType_optimal:=ExpnType (optimal) ;

25

26 if debug then

27 print ("ExpnType_result",ExpnType_result," ExpnType_optimal=",
ExpnType_optimal) ;

28 fi;

29

30 |# If result and optimal are mathematical expressions,

31 |# GradeAntiderivative[result,optimal] returns

32 | # "F" if the result fails to integrate an expression that

33 | # is integrable

34 | # "C" if result involves higher level functions than necessary

35 | # "B" if result is more than twice the size of the optimal

36 | # antiderivative

37 | # "A" if result can be considered optimal

38

39 #This check below actually is not needed, since I only

40 #call this grading only for passed integrals. i.e. I check

41 #for "F" before calling this. But no harm of keeping it here.

42 #just in case.

43

44

45 if not type(result,freeof('int')) then

46 return "F";

47 end if;

48

49

50 if ExpnType_result<=ExpnType_optimal then

51 if debug then

52 print ("ExpnType_result<=ExpnType_optimal");

53 fi;

54 if is_contains_complex(result) then

55 if is_contains_complex(optimal) then

56 if debug then




57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

73
74

75
76
77
78
79
80
81

83
84
85
86
87
88

90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118

print ("both result and optimal complex");
fi;
#both result and optimal complex
if leaf_count_result<=2*leaf_count_optimal then
return "A";
else
return "B";
end if
else #result contains complex but optimal is not
if debug then
print("result contains complex but optimal is not");
fi;
return "C";
end if
else # result do not contain complex
# this assumes optimal do not as well
if debug then
print("result do not contain complex, this assumes optimal do
not as well");
fi;
if leaf count_result<=2*leaf_count_optimal then
if debug then
print("leaf_count_result<=2*leaf_count_optimal");
fi;
return "A";
else
if debug then
print ("leaf_count_result>2*leaf_count_optimal");
fi;
return "B";
end if
end if
else #ExpnType(result) > ExpnType(optimal)
if debug then
print ("ExpnType (result) > ExpnType(optimal)");
fi;
return "C";
end if

end proc:

#
# is_contains_complex(result)
# takes expressions and returns true if it contains "I" else false
#
#Nasser 032417
is_contains_complex:= proc(expression)
return (has(expression,I));
end proc:

The following summarizes the type number assigned an expression
based on the functions it involves
= rational function

= algebraic function

= elementary function

= special function

= hyperpergeometric function

= appell function

= rootsum function

= integrate function

= unknown function

H OH HF OH OH OHF H H H H H
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ExpnType := proc(expn)
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119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181

if type(expn,'atomic') then
1
elif type(expn,'list') then
apply (max ,map (ExpnType, expn))
elif type(expn, 'sqrt') then
if type(op(1l,expn),'rational') then
1
else
max (2,ExpnType (op(1,expn)))
end if
elif type(expn,' ""') then
if type(op(2,expn), 'integer') then
ExpnType (op(1,expn))
elif type(op(2,expn), 'rational') then
if type(op(1,expn), 'rational') then
1
else
max (2,ExpnType (op(1,expn)))
end if
else
max (3,ExpnType (op(1,expn)) ,ExpnType (op(2,expn)))
end if
elif type(expn,' ™+ ') or type(expn,' * ') then
max (ExpnType (op(1,expn)) ,max (ExpnType (rest (expn))))
elif ElementaryFunctionQ(op(0,expn)) then
max (3,ExpnType (op(1,expn)))
elif SpecialFunctionQ(op(0,expn)) then
max (4,apply (max,map (ExpnType, [op(expn)]1)))
elif HypergeometricFunctionQ(op(0,expn)) then
max (5, apply (max,map (ExpnType, [op(expn)])))
elif AppellFunctionQ(op(0,expn)) then
max (6,apply (max,map (ExpnType, [op(expn)])))
elif op(0,expn)='int' then
max (8, apply(max,map (ExpnType, [op(expn)]))) else
9
end if

end proc:

ElementaryFunctionQ := proc(func)

member (func, [
exp,log,ln,
sin,cos,tan,cot,sec,csc,
arcsin,arccos,arctan,arccot,arcsec,arccsc,
sinh,cosh,tanh,coth,sech,csch,
arcsinh,arccosh,arctanh,arccoth,arcsech,arccsch])

end proc:

SpecialFunction := proc(func)

member (func, [
erf,erfc,erfi,
FresnelS,FresnelC,
Ei,Ei,Li,Si,Ci,Shi,Chi,
GAMMA, 1nGAMMA,Psi,Zeta,polylog,dilog,LambertW,
EllipticF,EllipticE,E1lipticPi])

end proc:

HypergeometricFunctionQ := proc(func)

member (func, [HypergeometriclF1,hypergeom,HypergeometricPFQ])

end proc:

AppellFunctionQ := proc(func)

member (func, [AppellF1])
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182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
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end proc:

# u is a sum or product. rest(u) returns all but the
# first term or factor of u.
rest := proc(u) local v;
if nops(u)=2 then
op(2,u)
else
apply(op(0,u) ,op(2. .nops(u),u))
end if
end proc:

#leafcount (u) returns the number of nodes in u.
#Nasser 3/23/17 Replaced by build-in leafCount from package in Maple

leafcount := proc(u)
MmaTranslator [Mma] [LeafCount] (u) ;
end proc:

4.0.3 Svyvmpy grading function

#Dec 24, 2019. Nasser M. Abbasi:

# Port of original Maple grading function by

# Albert Rich to use with Sympy/Python

#Dec 27, 2019 Nasser. Added "RootSum™. See problem 177, Timofeev file
# added 'exp_polar'

from sympy import *

def leaf_count (expr):
#sympy do not have leaf count function. This is approximation
return round(l.7*count_ops(expr))

def is_sqrt(expr):
if isinstance(expr,Pow):
if expr.args[1] == Rational(1,2):
return True
else:
return False
else:
return False

def is_elementary_function(func):
return func in [exp,log,ln,sin,cos,tan,cot,sec,csc,
asin,acos,atan,acot,asec,acsc,sinh,cosh,tanh,coth,sech,csch,
asinh,acosh,atanh,acoth,asech,acsch

def is_special_function(func):
return func in [ erf,erfc,erfi,
fresnels,fresnelc,Ei,Ei,Li,Si,Ci,Shi,Chi,
gamma ,loggamma ,digamma,zeta,polylog,LambertW,
elliptic_f,elliptic_e,elliptic_pi,exp_polar

def is_hypergeometric_function(func):
return func in [hyper]

def is_appell_function(func):
return func in [appellfil]

def is_atom(expn) :
try:
if expn.isAtom or isinstance(expn,int) or isinstance(expn,float):
return True




44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

72
73

74

75
76
77
78
79
80
81
82
83

84
85
86
87
88
89
90

100
101
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else:
return False

except AttributeError as error:
return False

def expnType(expn) :
debug=False
if debug:
print ("expn=",expn, "type(expn)=",type(expn))

if is_atom(expn):
return 1
elif isinstance(expn,list):
return max(map(expnType, expn))  #apply(max,map(ExpnType,expn))
elif is_sqrt(expn):
if isinstance(expn.args[0],Rational): #type(op(1l,expn), 'rational')

return 1
else:
return max(2,expnType(expn.args[0])) #max(2,ExpnType(op(1l,expn)))
elif isinstance(expn,Pow):  #type(expn,' ~""')

if isinstance(expn.args([1],Integer): #type(op(2,expn), 'integer')
return expnType(expn.args[0])  #ExpnType(op(1l,expn))
elif isinstance(expn.args[1],Rational): #type(op(2,expn), 'rational')
if isinstance(expn.args[0],Rational): #type(op(l,expn),'rational')
return 1
else:
return max(2,expnType(expn.args[0])) #max(2,ExpnType(op(l,expn
)))
else:
return max(3,expnType(expn.args[0]),expnType(expn.args[1])) #max(3,
ExpnType (op(1,expn)) ,ExpnType (op(2,expn)))
elif isinstance(expn,Add) or isinstance(expn,Mul): #type(expn,' + ') or
type(expn, ' *"')
ml = expnType(expn.args[0])
m2 = expnType(list(expn.args([1:]1))
return max(mi,m2) #max(ExpnType(op(1,expn)) ,max(ExpnType(rest(expn))))
elif is_elementary_function(expn.func): #ElementaryFunctionQ(op(0,expn))
return max(3,expnType(expn.args[0])) #max(3,ExpnType(op(l,expn)))
elif is_special_function(expn.func): #SpecialFunctionQ(op(0,expn))
ml = max(map(expnType, list(expn.args)))
return max(4,ml)  #max(4,apply(max,map(ExpnType, [op(expn)])))
elif is_hypergeometric_function(expn.func): #HypergeometricFunctionQ(op(O,
expn))
ml = max(map(expnType, list(expn.args)))
return max(5,m1)  #max(5,apply(max,map(ExpnType, [op(expn)])))
elif is_appell_function(expn.func):
ml = max(map(expnType, list(expn.args)))
return max(6,m1)  #max(5,apply(max,map(ExpnType, [op(expn)])))
elif isinstance(expn,RootSum):
ml = max(map(expnType, list(expn.args))) #Apply[Max,Append[Map [ExpnType
,Apply[List,expn]],71],
return max(7,ml)
elif str(expn).find("Integral") != -1:
ml = max(map(expnType, list(expn.args)))
return max(8,ml1) #max (5, apply (max,map (ExpnType, [op(expn)]1)))
else:
return 9

#main function
def grade_antiderivative(result,optimal):

leaf count_result = leaf_ count(result)
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leaf_count_optimal = leaf_count(optimal)

expnType_result = expnType(result)
expnType_optimal = expnType(optimal)

if str(result).find("Integral") != -1:
return "F"

if expnType_result <= expnType_optimal:
if result.has(I):
if optimal.has(I): #both result and optimal complex
if leaf_ count_result <= 2xleaf_count_optimal:
return "A"
else:
return "B"
else: #result contains complex but optimal is not
return "C"
else: # result do not contain complex, this assumes optimal do not as

well
if leaf_count_result <= 2*leaf_count_optimal:
return "A"
else:
return "B"
else:

return "C"

4.0.4 SageMath grading function

#Dec 24, 2019. Nasser: Ported original Maple grading function by

#
#

Albert Rich to use with Sagemath. This is used to
grade Fricas, Giac and Maxima results.

#Dec 24, 2019. Nasser: Added 'exp_integral_e' and 'sng', 'sin_integral'

#

'arctan2','floor', 'abs', 'log_integral'

from sage.all import *
from sage.symbolic.operators import add_vararg, mul_vararg

def

def

tree(expr) :
debug=False;
if debug:
print ("Enter tree(expr), expr=",expr)
print ("expr.operator()=",expr.operator())
print ("expr.operands()=",expr.operands())
print ("map(tree, expr.operands()=",map(tree, expr.operands()))

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

leaf count(anti):
debug=False;

if debug: print ("Enter leaf_count, anti=", anti, " len(anti)=", len(anti))
if len(anti) == 0: #special check for optimal being O for some test cases.
if debug: print ("len(anti) == 0")
return 1
else:

if debug: print ("round(1l.35xlen(flatten(tree(anti))))=",round(1.35%len
(flatten(tree(anti)))))
return round(1l.35*len(flatten(tree(anti)))) #fudge factor
#since this estimate of leaf count is bit lower than
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43
44
45
46
47
48
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52
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73
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#what it should be compared to Mathematica's

is_sqrt(expr):
debug=False;
if expr.operator() == operator.pow: #isinstance(expr,Pow):
if expr.operands() [1]==1/2: #expr.args[1] == Rational(1,2):
if debug: print ("expr is sqrt")
return True
else:
return False
else:
return False

is_elementary_function(func):
debug = False

m = func.name() in ['exp','log','ln',
'sin','cos','tan','cot', 'sec','csc’,
'arcsin', 'arccos', 'arctan', 'arccot', 'arcsec', 'arccsc',
'sinh', 'cosh', 'tanh', 'coth', 'sech', 'csch',
'arcsinh', 'arccosh', 'arctanh', 'arccoth', 'arcsech', 'arccsch','sgn',
'arctan2', 'floor', 'abs'

]
if debug:
if m:
print ("func ", func , " is elementary_function")
else:
print ("func ", func , " is NOT elementary_function")
return m

is_special_function(func):
debug = False

if debug: print ("type(func)=", type(func))

m= func.name() in ['erf', 'erfc','erfi', 'fresnel _sin', 'fresnel cos','Ei',
'Ei','Li','Si','sin_integral','Ci', 'cos_integral','Shi','
sinh_integral'
'Chi', 'cosh_integral', 'gamma', 'log_gamma', 'psi,zeta’,
'polylog', 'lambert_w','elliptic_f','elliptic_e',
'elliptic_pi', 'exp_integral_e','log_integral']

if debug:
print ("m=",m)
if m:
print ("func ", func ," is special_function")
else:
print ("func ", func ," is NOT special_function")
return m

is_hypergeometric_function(func):
return func.name() in ['hypergeometric', 'hypergeometric_M','
hypergeometric_U']

is_appell_function(func):
return func.name() in ['hypergeometric']  #[appellfl] can't find this in
sagemath
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def is_atom(expn):

#thanks to answer at https://ask.sagemath.org/question/49179/what-is-
sagemath-equivalent-to-atomic-type-in-maple/
try:
if expn.parent() is SR:
return expn.operator() is None
if expn.parent() in (ZZ, QQ, AA, QQbar):
return expn in expn.parent() # Should always return True
if hasattr(expn.parent(),"base_ring") and hasattr(expn.parent(),"gens")

return expn in expn.parent().base_ring() or expn in expn.parent().
gens ()
return False

except AttributeError as error:

return False

def expnType(expn):
debug=False

if debug:
print (">>>>>Enter expnType, expn=", expn)
print (">>>>>is_atom(expn)=", is_atom(expn))

if is_atom(expn):
return 1
elif type(expn)==list: #isinstance(expn,list):
return max(map(expnType, expn))  #apply(max,map(ExpnType,expn))
elif is_sqrt(expn):
if type(expn.operands() [0])==Rational: #type(isinstance(expn.args[0],
Rational):
return 1
else:
return max(2,expnType(expn.operands() [0])) #max(2,expnType(expn.
args[0]))
elif expn.operator() == operator.pow: #isinstance(expn,Pow)
if type(expn.operands() [1])==Integer: #isinstance(expn.args[1],Integer

)

return expnType(expn.operands() [0])  #expnType(expn.args[0])

elif type(expn.operands() [1])==Rational: #isinstance(expn.args[1],

Rational)

if type(expn.operands() [0])==Rational: #isinstance(expn.args[0],
Rational)

return 1
else:

return max(2,expnType (expn.operands() [0])) #max(2,expnType (

expn.args[0]))

else:

return max(3,expnType (expn.operands() [0]) ,expnType (expn.operands ()

[1])) #max(3,expnType (expn.operands() [0]),expnType (expn.operands() [1]))
elif expn.operator() == add_vararg or expn.operator() == mul_vararg: #
isinstance(expn,Add) or isinstance(expn,Mul)

ml = expnType (expn.operands() [0]) #expnType(expn.args[0])

m2 = expnType(expn.operands() [1:]) #expnType(list(expn.args[1:]1))

return max(mi,m2) #max(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())) #max (map (expnType, list(
expn.args)))
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return max(4,ml) #max (4,m1)
elif is_hypergeometric_function(expn.operator()): #
is_hypergeometric_function(expn.func)
ml = max(map(expnType, expn.operands())) #max (map (expnType, list(
expn.args)))
return max(5,m1) #max (5,m1)
elif is_appell_function(expn.operator()):
ml = max(map(expnType, expn.operands())) #max (map (expnType, list(
expn.args)))
return max(6,ml1) #max (6,m1)
elif str(expn).find("Integral") != -1: #this will never happen, since it
#is checked before calling the grading function that is passed.
#but kept it here.
ml = max(map(expnType, expn.operands())) #max (map (expnType, list(
expn.args)))
return max(8,m1)  #max(5,apply(max,map(ExpnType, [op(expn)])))
else:
return 9

#main function
def grade_antiderivative(result,optimal):
debug = False;

if debug: print ("Enter grade_antiderivative for sagemath")

leaf count_result = leaf count(result)
leaf_count_optimal = leaf_count (optimal)

if debug: print ("leaf_count_result=", leaf_count_result, "
leaf_count_optimal=",leaf_count_optimal)

expnType_result expnType (result)
expnType_optimal = expnType(optimal)

if debug: print ("expnType_result=", expnType_result, "expnType_optimal=",
expnType_optimal)

if expnType_result <= expnType_optimal:
if result.has(I):
if optimal.has(I): #both result and optimal complex
if leaf_count_result <= 2x%leaf_count_optimal:
return "A"
else:
return "B"
else: #result contains complex but optimal is not
return "C"
else: # result do not contain complex, this assumes optimal do not as
well
if leaf_count_result <= 2xleaf_count_optimal:
return "A"
else:
return "B"
else:
return "C"
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