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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 [ 17 ]. This is test number [ 49 |.

1.1 Listing of CAS systems tested

The following systems were tested at this time.

1.
2.

3
4.
5
6

7.

Mathematica 12.1 (64 bit) on windows 10.
Rubi 4.16.1 in Mathematica 12 on windows 10.

. Maple 2020 (64 bit) on windows 10.

Maxima 5.43 on Linux. (via sagemath 8.9)

. Fricas 1.3.6 on Linux (via sagemath 9.0)

. Sympy 1.5 under Python 3.7.3 using Anaconda distribution.

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.


https://rulebasedintegration.org

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 Root0Of are
not allowed.

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

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

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

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

System solved Failed
Rubi % 100. (17) %0.(0)
Mathematica | % 82.35 (14) | % 17.65 ( 3)
Maple %11.76 (2) | % 88.24 (15)
Maxima %11.76 (2) | % 88.24 (15)
Fricas %4118 (7) | % 58.82 (10)
Sympy %0.(0) % 100. (17)
Giac %11.76 (2) | %88.24 (15)

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 47.06 29.41 5.88 17.65
Maple 5.88 0. 5.88 88.24
Maxima 5.88 5.88 0. 88.24
Fricas 35.29 5.88 0. 58.82
Sympy 0. 0. 0. 100.
Giac 0. 11.76 0 88.24




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

Antiderivative Grade distribution for each CAS

Numbers shown on bars are total percentage solved for each CAS
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The figure below compares the CAS systems for each grade level.
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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 0.85 457.12 1. 263.
Mathematica 1.91 1049. 1.71 290.
Maple 0.03 83.5 0.87 83.5
Maxima 1.49 64. 2.57 64.
Fricas 1.57 196. 3.61 174.
Sympy Round[Mean]], 0.01] | Round[Mean]], 0.01] | Round[Mean]], 0.01] | Round[Median][], O.
Giac 1.17 109.5 4.47 109.5




1.4 list of integrals that has no closed form an-
tiderivative

b

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 ver-
ification

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

Rubi {}

Mathematica {0}

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 F grade. The time used by failed integrals
due to time out is not counted in the final statistics.

1.8 Verification

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

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

1.9 Important notes about some of the results

1.9.1 Important note about Maxima results

Since these integrals are run in a batch mode, using an automated script, and by using
sagemath (SageMath uses Maxima), then any integral where Maxima needs an 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.
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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-diffgrent-
[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


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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#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*xcount_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.
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One record (line) per one integral result. The line is CSV comma separated. It contains 13 fields. This is
description of each record (line)

integer, the problem number.

integer. 0 or 1 for failed or passed. (this is not the grade field) High level overview of the CAS
integer. Leafsize of result. independent integration test
integer. Leaf size of the optimal antiderivative.

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. g
12. String. The grade of the antiderivative. Can be “A”, “B”, “C”, or “F”

13. String. The optimal antiderivative in CAS own syntax.
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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: {[T}[2}3}[4} 5} [6}[7) 8} [0} [LO} L1} [12} 13} [14} [15}[16,[17 }
B grade: { }
C grade: { }
F grade: { }

2.1.2 Mathematica

A grade: (BBABIIZE)
B grade: {[6}[7}[8,[9}[17] }

C grade: {[1]}

F grade: { [10}[14][15}

2.1.3 Maple

A grade: {[11]}
B grade: { }

C grade: {[1]}
F grade: (BBEBENBS DB HBE)
13
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2.1.4 Maxima

A grade: {[1]]

B grade: {[16]}
C grade: { }

F grade: { 12050780102 3, [ E 7}

21.5 FriCAS

A grade: { [0 I3{B15)
B grade: {[16]}
C grade: { }

F grade: {2 B4 56780173

2.1.6 Sympy

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

F grade: { [T}[2} B} 4[5} [6} 7 {B} O} [LO} [T} (12} {13} [T4} [15} 16} [17] }
2.1.7 Giac

A grade: { }

B grade: {[11}[16]}
C grade: { }

F grade: {2814 5,617 8% L0 1213, 1415 [17}

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



15

system. If the failure was due to integral not being evaluated within the time limit, then it is

given just an F.

In this table,the column normalized size is defined as

antiderivative leaf size

optimal antiderivative leaf size

Problem 1 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C C F F(-1) F(-1) F(1)
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 1668 1668 223 134 0 0 0 0
normalized size | 1 1. 0.13 0.08 0 0 0. 0.
time (sec) N/A 4.008 2.018 0.022 0 0 0. 0.
Problem 2 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 124 124 119 0 0 0 0 0
normalized size | 1 1. 0.96 0. 0 0 0. 0.
time (sec) N/A 0.085 0.058 0.001 0 0 0. 0.
Problem 3 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 263 263 233 0 0 0 0 0
normalized size | 1 1. 0.89 0. 0 0 0. 0.
time (sec) N/A 0.255 0.193 0.023 0 0 0. 0.
Problem 4 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 404 404 347 0 0 0 0 0
normalized size | 1 1. 0.86 0. 0. 0. 0. 0.
time (sec) N/A 0.277 0.332 0.029 0. 0. 0. 0.
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Problem 5 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 545 545 460 0 0 0 0 0
normalized size | 1 1. 0.84 0. 0. 0. 0. 0.
time (sec) N/A 0.351 0.567 0.031 0. 0. 0. 0.
Problem 6 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A B F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 283 283 946 0 0 0 0 0
normalized size | 1 1. 3.34 0. 0. 0. 0. 0.
time (sec) N/A 0.385 0.99 0.062 0. 0. 0. 0.
Problem 7 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A B F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 738 738 1878 0 0 0 0 0
normalized size | 1 1. 2.54 0. 0. 0. 0. 0.
time (sec) N/A 1.337 417 0.069 0. 0. 0. 0.
Problem 8 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A B F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 1194 1194 4238 0 0 0 0 0
normalized size | 1 1. 3.55 0. 0. 0. 0. 0.
time (sec) N/A 2.053 6.458 0.063 0. 0. 0. 0.
Problem 9 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A B F F F F(-1) F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 1654 1654 3688 0 0 0 0 0
normalized size | 1 1. 2.23 0. 0. 0. 0. 0.
time (sec) N/A 2.909 5.885 0.069 0. 0. 0. 0.
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Problem 10 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A F F F A F(-1) F
verified N/A Yes N/A TBD TBD TBD TBD TBD
size 75 75 0 0 0 311 0 0
normalized size | 1 1. 0. 0. 0. 4.15 0. 0.
time (sec) N/A 0.531 0. 0.057 0. 1.968 0. 0.
Problem 11 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 20 20 19 33 47 77 0 89
normalized size | 1 1. 0.95 1.65 2.35 3.85 0. 4.45
time (sec) N/A 0.024 0.354 0.046 1.441  1.784 0. 1.158
Problem 12 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 45 45 45 0 0 107 0 0
normalized size | 1 1. 1. 0. 0. 2.38 0. 0.
time (sec) N/A 0.079 0.222 0.054 0. 1.389 0. 0.
Problem 13 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 65 65 64 0 0 163 0 0
normalized size | 1 1. 0.98 0. 0. 2.51 0. 0.
time (sec) N/A 0.156 0.157 0.043 0. 1.442 0. 0.
Problem 14 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A F F F A F(-1) F
verified N/A Yes N/A TBD TBD TBD TBD TBD
size 75 75 0 0 0 240 0 0
normalized size | 1 1. 0. 0. 0. 3.2 0. 0.
time (sec) N/A 0.108 0. 0.029 0. 1.506 0. 0.
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Problem 15 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A F F F A F(-1) F
verified N/A Yes N/A TBD TBD TBD TBD TBD
size 95 95 0 0 0 300 0 0
normalized size | 1 1. 0. 0. 0. 3.16 0. 0.
time (sec) N/A 0.217 0. 0.022 0. 1.438 0. 0.
Problem 16 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F B B F(-1) B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 29 29 24 0 81 174 0 130
normalized size | 1 1. 0.83 0. 2.79 6. 0. 4.48
time (sec) N/A 0.071 0.45 0.055 1.544 1.463 0. 1.183
Problem 17, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A B F F F(-2) F(1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 494 494 2402 0 0 0 0 0
normalized size | 1 1. 4.86 0. 0. 0. 0. 0.
time (sec) N/A 1.584 4.949 0.024 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 .

: — is given. The larger this ratio is, the harder the
integrand size

integral was to solve. In this test, problem number [7] had the largest ratio of [ 0.3636 ]

Table 2.1: Rubi specific breakdown of results for each integral

number of number of normalized - d
integran f rul
# | grade steps unique antiderivative & _pumber of rules
leaf size integrand leaf size
used rules leaf size
1 A 37 16 1. 55 0.291

Continued on next page




Table 2.1 — continued from previous page

number of number of normalized .
# | grade steps unique antiderivative 1?;:?2?;; %
used rules leaf size
2 A 3 2 1. 16 0.125
3 A 9 4 1. 22 0.182
4 A 11 4 1. 27 0.148
5 A 13 4 1. 32 0.125
6 A 4 3 1. 16 0.188
7 A 15 8 1. 22 0.364
3 A 24 8 1. 27 0.296
9 A 33 8 1. 32 0.25
10 A 2 2 1. 63 0.032
11 A 1 1 1. 45 0.022
12 A 1 1 1. 52 0.019
13 A 2 2 1. 54 0.037
14 A 1 1 1. 61 0.016
15 A 2 2 1. 63 0.032
16 A 1 1 1. 56 0.018
17 A 4 3 1. 38 0.079
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Chapter 3

Listing of integrals

d+ex+ fx?+gx3+hat -+ +kx0+1x” +ma®
31 | A dx
a+bx°+cx
Optimal. Leaf size=1668

result too large to display

[Out] (k*x)/c + (1*x72)/(2%c) + (m*x~3)/(3*c) - ((g - (b*k)/c + (2*c™2xd + b™2xk
- cx(b*g + 2xaxk))/(c*Sqrt[b~2 - 4xaxc]))*ArcTan[(1 - (2%27(1/3)*c~(1/3)*x)
/(b - Sqrt[b~2 - 4x*axc])~(1/3))/Sqrt[3]1]1)/(27(1/3)*Sqrt [3]*c~(1/3)*(b - Sqr
t[b™2 - 4xaxc])”(2/3)) - ((h - (b*1)/c + (2*%c™2%e + b~2%1 - c*(bxh + 2%axl)
)/ (c*Sqrt[b~2 - 4xaxc]))*ArcTan[(1 - (2*27(1/3)*c~(1/3)*x)/(b - Sqrt[b~2 -
4dxaxc])~(1/3))/8qrt[3]11)/(27(2/3)*Sqrt[3]1*c~(2/3)*(b - Sqrt[b™2 - 4xaxc])~(
1/3)) - ((g - (bx¥k)/c - (2%c™2%d - b*c*g + b~2xk - 2xaxcxk)/(cxSqrt[b™2 - 4
xaxc]))*xArcTan[(1 - (2%27(1/3)*c™(1/3)*x)/(b + Sqrt[b~2 - 4xaxc])~(1/3))/Sq
rt[3]11)/(27(1/3)*Sqrt [3]*c™(1/3)*(b + Sqrt[b~2 - 4*axc])~(2/3)) - ((h - (bx
1)/c - (2%c™2%e - bxc*h + b72%1 - 2*axcx1)/(c*xSqrt[b~2 - 4*axc]))*ArcTan[(1
- (2%27(1/3)*c~(1/3)*x) /(b + Sqrt[b~2 - 4xa*xc])~(1/3))/Sqrt([31]1)/(27(2/3)*
Sqrt [3]*c™(2/3)*(b + Sqrt[b~2 - 4xaxc])~(1/3)) - ((2%c™2%f - b*c*j + b~2*m
- 2xaxcxm)*ArcTanh[(b + 2%c*x~3)/Sqrt[b~2 - 4*axc]])/(3*c™2xSqrt[b~2 - 4xax
cl]) + ((g - (b*k)/c + (2*c™2+d + b~2xk - cx(bxg + 2%a*xk))/(c*Sqrt[b~2 - 4x*a
xc]))*Logl[(b - Sqrt[b~2 - 4*axc])~(1/3) + 27(1/3)*c™(1/3)*x])/(3*%27(1/3) *c”
(1/3)*(b - Sqrt[b~2 - 4xaxc])~(2/3)) - ((h - (b*1)/c + (2%c™2xe + b™2%1 - ¢
*(bxh + 2%ax*1))/(c*xSqrt[b~2 - 4xa*xc]))*Log[(b - Sqrt[b~2 - 4*axc])~(1/3) +
27(1/3)*c™(1/3)*x]) / (3%27(2/3)*c™(2/3)*(b - Sqrt[b~2 - 4*axc])~(1/3)) + ((g
- (b*k)/c - (2%c”2*%d - b*c*g + b~2xk - 2*axcxk)/(cxSqrt[b~2 - 4x*axc]))*Log
[(b + Sqrt[b™2 - 4*axc])~(1/3) + 27(1/3)*c™(1/3)*x])/(3%27(1/3)*c™(1/3)*(b
+ Sqrt[b™2 - 4*axc])~(2/3)) - ((h - (bx1l)/c - (2%c™2%e - bxcxh + b™2x1 - 2%
axc*1)/(c*Sqrt [b™2 - 4*axc]))*Logl[(b + Sqrt[b~2 - 4xaxc])~(1/3) + 27(1/3)*c
“(1/3)*x])/ (3%27(2/3) *c™(2/3) *(b + Sqrt[b~2 - 4xaxc])~(1/3)) - ((g - (bxk)/

21
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c + (2%c72%d + b"2xk - cx(bxg + 2%axk))/(cxSqrt[b~2 - 4*axc]))*Log[(b - Sqr
t[b™2 - 4xaxc])~(2/3) - 27(1/3)*c”™(1/3)*(b - Sqrt[b™2 - 4*a*xc])~(1/3)*x + 2
~(2/3)xc™(2/3)*x72] )/ (6%27(1/3)*c~(1/3)*(b - Sqrt[b™2 - 4xaxc])~(2/3)) + ((
h - (b*l)/c + (2*%c™2%e + b~™2x1 - cx(bxh + 2*ax1))/(c*xSqrt[b~2 - 4*axc]))*Lo
gl(b - Sqrt[b™2 - 4*a*xc])~(2/3) - 27(1/3)*c™(1/3)*(b - Sqrt[b™2 - 4*axc]) (
1/3)*x + 27(2/3)*c™(2/3)*x72] )/ (6*%27(2/3)*c~(2/3)*(b - Sqrt[b~2 - 4xa*xc])~(
1/3)) - ((g - (bxk)/c - (2%c™2%d - b*c*g + b~2xk - 2xaxcxk)/(cxSqrt[b™2 - 4
xaxc]))*Log[(b + Sqrt[b~2 - 4xaxc])~(2/3) - 27(1/3)*c~(1/3)*(b + Sqrt[b~2 -
4xaxc])”(1/3)*x + 27(2/3)*c™(2/3)*x72])/(6%x27(1/3)*c~(1/3)*(b + Sqrt[b~2 -
4xaxc])~(2/3)) + ((h - (b*1)/c - (2%c™2xe - bxcxh + b™2%1 - 2*axcx1l)/(c*Sq
rt[b72 - 4xaxc]))*Logl[(b + Sqrt[b~2 - 4xaxc])~(2/3) - 27(1/3)*c~(1/3)*(b +

Sqrt[b72 - 4xaxc])~(1/3)*x + 27(2/3)*c™(2/3)*x72])/(6%27(2/3)*c~(2/3)*(b +

Sqrt[b~2 - 4*axc])~(1/3)) + ((cxj - bxm)*Logla + b*xx~3 + c*x~6])/(6%c"2)

Rubi [A] time = 4.00758, antiderivative size = 1668, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 37, number of rules used = 16, integrand size = 55, il
integrand size

= 0.291, Rules used = {1790, 1789, 1422, 200, 31, 634, 617, 204, 628, 1758, 1510, 292, 1745,
1657, 618, 206}

result too large to display

Antiderivative was successfully verified.

[In] Int[(d + exx + f*x™2 + g*x~3 + h*x"4 + j*x~5 + k*x™6 + 1*x77 + m*xx~8)/(a +
b*x~3 + c*x76),x]

[Out] (k*x)/c + (1*x"2)/(2%c) + (m*xx~3)/(3*c) - ((g - (bxk)/c + (2%c™2xd + b~2x*k
- cx(b*g + 2xaxk))/(c*xSqrt[b~2 - 4xaxc]))*ArcTan[(1 - (2%27(1/3)*c~(1/3)*x)
/(b - Sqrt[b~2 - 4xaxc])~(1/3))/Sqrt[3]11)/(27(1/3)*Sqrt [31*c~(1/3)*(b - Sqr
t[b72 - 4*xa*xc])~(2/3)) - ((h - (b*1)/c + (2%c™2*e + b™2x1 - c*(b*h + 2%ax*l)
)/ (c*Sqrt[b~2 - 4*axc]))*ArcTan[(1 - (2%x27(1/3)*c”(1/3)*x)/(b - Sqrt[b~2 -
4xaxc])~(1/3))/8qrt[31]1)/(27(2/3)*Sqrt [3]1*c~(2/3)*(b - Sqrt[b~2 - 4xa*xc])~(
1/3)) - ((g - (b*xk)/c - (2%c™2*d - b*cxg + b~2*%k - 2*axc*k)/(cxSqrt[b™2 - 4
*xaxc]))*ArcTan[(1 - (2*27(1/3)*c”(1/3)*x)/(b + Sqrt[b~2 - 4*xaxc])~(1/3))/Sq
rt[311)/(27(1/3)*Sqrt [31*c~(1/3)*(b + Sqrt[b~2 - 4*xaxc])~(2/3)) - ((h - (bx*
1)/c - (2%c™2xe - bxckxh + b72%1 - 2%axcx1l)/(c*Sqrt[b~2 - 4*axc]))*ArcTan[(1
- (2%27(1/3)*c™(1/3)*x) /(b + Sqrt[b~2 - 4xaxc])~(1/3))/Sqrt[31]1)/(27(2/3)*
Sqrt[3]*c~(2/3)*(b + Sqrt[b~2 - 4xa*xc])~(1/3)) - ((2%c™2+f - b*c*j + b~ 2#*m
- 2xaxckm)*ArcTanh[(b + 2*c*x73)/Sqrt[b~2 - 4*a*xc]])/(3*c”2+Sqrt[b™2 - 4x*ax
cl) + ((g - (bxk)/c + (2xc™2*d + b~2xk - c*x(b*g + 2xaxk))/(c*Sqrt[b~2 - 4xa
*xc]))*Log[(b - Sqrt[b~2 - 4xaxc])~(1/3) + 27(1/3)*c~(1/3)*x])/(3*%27(1/3)*c”
(1/3)*(b - Sqrt[b~2 - 4xaxc])~(2/3)) - ((h - (b*1l)/c + (2%c™2%e + b™2%1 - ¢
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*(bxh + 2%ax1))/(cxSqrt[b~2 - 4xaxc]))*Logl(b - Sqrt[b~2 - 4xaxc])~(1/3) +
27 (1/3)*c™(1/3)*x]) /(3%27(2/3)*c~(2/3)*(b - Sqrt[b~2 - 4xaxc])~(1/3)) + ((g
- (b*k)/c - (2%c”2*%d - b*c*g + b~2xk - 2*axcxk)/(cxSqrt[b~2 - 4x*axc]))*Log
[(b + Sqrt[b™2 - 4xa*xc])~(1/3) + 27(1/3)*c™(1/3)*x])/(3+27(1/3)*c~(1/3)*(b
+ 8qrt[b~2 - 4xa*xc])~(2/3)) - ((h - (b*1l)/c - (2*%c™2xe - b*ckxh + b™2*1 - 2%
axckx1)/(c*Sqrt[b~2 - 4xaxc]))*Logl(b + Sqrt[b”2 - 4xaxc])~(1/3) + 27(1/3)*c
~(1/3)*x])/(3%x27(2/3)*c™(2/3)*(b + Sqrt[b~2 - 4*axc])~(1/3)) - ((g - (bxk)/
c + (2xc™2*xd + b72xk - c*(b*g + 2*axk))/(cxSqrt[b~2 - 4xaxc]))*Log[(b - Sqr
t[b~2 - 4*axc])~(2/3) - 27(1/3)*c™(1/3)*(b - Sqrt[b”2 - 4xaxc])”(1/3)*x + 2
~(2/3)xc™(2/3)*x72]) / (6%27(1/3)*c~(1/3)*(b - Sqrt[b~2 - 4xaxc])~(2/3)) + ((
h - (bx1)/c + (2xc™2%e + b™2%1 - c*(bxh + 2%ax1))/(cxSqrt[b~2 - 4*axc]))*Lo
gl(d - Sqrt[b™2 - 4*xaxc])~(2/3) - 27(1/3)*c™(1/3)*(b - Sqrt[b~2 - 4xaxc])~(
1/3)*x + 27(2/3)*c™(2/3)*x72]) /(6%27(2/3)*c™(2/3)*(b - Sqrt[b~2 - 4xaxc])~(
1/3)) - ((g - (b*xk)/c - (2%c™2*d - b*cxg + b~2*%k - 2%axc*k)/(cxSqrt[b™2 - 4
xaxc]))*Log[(b + Sqrt[b~2 - 4xaxc])~(2/3) - 27(1/3)*c~(1/3)*(b + Sqrt[b~2 -
4xaxc])”~(1/3)*x + 27(2/3)*c™(2/3)*x72])/(6%27(1/3)*c~(1/3)*(b + Sqrt[b~2 -
4xaxc])”(2/3)) + ((h - (b*1)/c - (2*%c™2%e - b*cxh + b~2%1 - 2%axcx*1l)/(c*Sq
rt[b72 - 4xaxc]))*Logl(b + Sqrt[b™2 - 4xaxc])”~(2/3) - 27(1/3)*c”(1/3)*(b +
Sqrt[b™2 - 4xaxc])~(1/3)*x + 27(2/3)*c™(2/3)*x72])/(6%27(2/3)*c~(2/3)*(b +
Sqrt[b~2 - 4*axc])~(1/3)) + ((cxj - bxm)*Logla + b*xx~3 + c*x~6])/(6%c"2)

Rule 1790

Int[(Pq )*((a_) + (b_.)*x(x_ )" (n_) + (c_)*(x_)"(m2_))"(p_), x_Symbol] :> Mo
dule[{q = Expon[Pq, x], j, k}, Int[Sum[x~j*Sum[Coeff[Pq, x, j + k*n]*x~ (k*n
), {k, 0, (9 - j)/n + 1}]*x(a + bxx"n + c*x~(2*n))"p, {j, 0, n - 1}], x]] /;
FreeQ[{a, b, c, p}, x] && EqQ[n2, 2*n] && PolyQ[Pq, x] && NeQ[b~2 - 4xaxc,
0] && IGtQ[n, O] && !'PolyQ[Pq, x"n]

Rule 1789

Int[(Pg )*x((a_) + (b_.)*(x ) (n_.) + (c_)*x(x_)"(n2_))"(p_), x_Symbol] :> W
ith[{q = Expon[Pq, x]}, With[{Pqq = Coeff[Pq, x, ql}, Int[ExpandToSum[Pq -
Pqg*x~q - (Pqg*(a*x(q - 2*n + 1)*x"(q - 2*n) + bx(q + nx(p - 1) + 1)*x"(q -
n)))/(cx(q + 2*n*p + 1)), x]*x(a + b*x"n + c*x~(2*n)) p, x] + Simp[(Pqg*x~(q
- 2%n + x(a + bxx™n + cxx~(2*xn)) " (p + 1))/(cx(q + 2*n*xp + 1)), x1]1 /; Ge
Qlg, 2*n] && NeQ[q + 2*nxp + 1, 0] && (IntegerQ[2*p] || (EqQ[n, 1] && Integ
erQ[4*p]l) || IntegerQlp + (q + 1)/(2*n)]1)] /; FreeQ[{a, b, c, p}, x] && EqQ
[n2, 2#n] && PolyQ[Pq, x"n] && NeQ[b~2 - 4*axc, 0] && IGtQ[n, O]

Rule 1422

Int[((d ) + (e_D)*x )" ))/((a) + (b_D*(x )"(n) + (c_I)*xx )" (mn2)), x
_Symbol] :> With[{q = Rt[b"2 - 4*axc, 2]}, Dist[e/2 + (2*c*d - bxe)/(2*q),
Int[1/(b/2 - q/2 + c*x"n), x], x] + Dist[e/2 - (2*c*d - bxe)/(2*q), Int[1/(
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b/2 + q/2 + cxx"n), x], x]] /; FreeQ[{a, b, ¢, d, e, n}, x] && EqQ[n2, 2*n]
&& NeQ[b"2 - 4xaxc, 0] && NeQ[c*d™2 - bxdxe + axe”2, 0] && (PosQ[b~2 - 4xa
xc] || 1IGtQ[n/2, 0])

Rule 200

Int[((a_) + (b_.)*(x_)"3)"(-1), x_Symbol] :> Dist[1/(3*Rt[a, 3]172), Int[1/(
Rt[a, 3] + Rt[b, 3]*x), x], x] + Dist[1/(3*Rt[a, 3]172), Int[(2*#Rt[a, 3] - R
t[b, 3]*x)/(Rtl[a, 312 - Rtl[a, 3]*Rt[b, 3]*x + Rt[b, 3]172%x"2), x], x] /; F
reeQ[{a, b}, x]

Rule 31

Int[((a_) + (b_.)*(x_))~(-1), x_Symbol] :> Simp[Log[RemoveContent[a + b*x,
x]1/b, x]1 /; FreeQ[{a, b}, x]

Rule 634

Int[((d_.) + (e_)*(x_))/((a_) + (b_.)*(x_) + (c_.)*(x_)"2), x_Symbol] :> D
ist[(2%xc*xd - bxe)/(2%c), Int[1/(a + b*x + c*x"2), x], x] + Dist[e/(2%c), In
t[(b + 2xc*x)/(a + b*x + c*x72), x], x] /; FreeQ[{a, b, c, d, e}, x] && NeQ
[2xc*d - bxe, 0] && NeQ[b~2 - 4xaxc, 0] && !'NiceSqrtQ[b~2 - 4xaxc]

Rule 617

Int[((a_) + (b_.)*(x_) + (c_.)*(x_)"2)"(-1), x_Symbol] :> With[{q = 1 - 4x%S
implify[(a*xc)/b~2]}, Dist[-2/b, Subst[Int[1/(q - x72), x], x, 1 + (2%c*x)/b
1, x] /; RationalQlq]l && (EqQ[q~2, 1] || !'RationalQ[b~2 - 4*a*c])] /; Free
Q[{a, b, c}, x] && NeQ[b~2 - 4xaxc, 0]

Rule 204

Int[((a_) + (b_.)*(x_)"2)"(-1), x_Symbol] :> -Simp[ArcTan[(Rt[-b, 2]*x)/Rt[
-a, 2]11/@Rt[-a, 2]1*Rt[-b, 2]1), x] /; FreeQ[{a, b}, x] && PosQ[a/b]l && (LtQ[
a, 0] || LtQ[b, 0])

Rule 628

Int[((d) + (e_)*x(x_))/((a_.) + (b_.)*(x_) + (c_.)*(x_)"2), x_Symbol] :> S
imp[(d*Log[RemoveContent [a + b*x + c*x~2, x]]1)/b, x] /; FreeQ[{a, b, c, d,
e}, x] && EqQ[2*c*d - bxe, 0]

Rule 1758
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Int [(Pq )*((d_.)*(x_)) " (m_.)*((a_) + (b_.)*(x_)"(n_.) + (c_.)*(x_)"(n2_))"(
p_), x_Symbol] :> With[{q = Expon[Pq, x]}, With[{Pqq = Coeff[Pq, x, ql}, In
t [(d*x) “m*ExpandToSum[Pq - Pqg*x~q - (Pqg*(a*x(m + q - 2*n + 1)*x~(q - 2*n)
+ bx(m + g +nx(p - 1) + Dxx"(q - n)))/(cx(m + g + 2*xn*xp + 1)), x]*(a + bx
Xx"n + c*xx”(2*n))"p, x] + Simp[(Pqg*(d*x)~(m + q - 2*%n + 1)*(a + b*x™n + c*x
“(2xn)) " (p + 1))/(c*d”(q - 2*n + 1)*(m + q + 2*n*p + 1)), x]]1 /; GeQlq, 2*n
] && NeQ[m + q + 2*n*p + 1, 0] && (IntegerQ[2*p] || (EqQ[n, 1] && IntegerQ[
4xp]) || IntegerQlp + (q + 1)/(2*n)])] /; FreeQ[{a, b, ¢, d, m, p}, x] & E
qQ[n2, 2*n] && PolyQ[Pq, x"n] && NeQ[b~2 - 4xaxc, 0] && IGtQ[n, O]

Rule 1510

Int [CCCE_D*(x_)) " (m_.)*((d_) + (e_.)*x(x_)"(n_)))/((a_) + (b_)*(x_)"(n_) +
(c_)*(x_)"(n2.)), x_Symbol] :> With[{q = Rt[b"2 - 4xax*c, 2]}, Dist[e/2 +
(2%c*xd - bxe)/(2xq), Int[(f*x)"m/(b/2 - q/2 + c*x"n), x], x] + Distl[e/2 - (
2%cxd - bxe)/(2*q), Int[(f*x)"m/(b/2 + q/2 + c*x"n), x], x]] /; FreeQ[{a, b

, ¢, d, e, £, m}, x] && EqQ[n2, 2*n] && NeQ[b~2 - 4*axc, 0] &% IGtQ[n, O]

Rule 292

Int[(x_)/((a_) + (b_.)*(x_)"3), x_Symbol]l :> -Dist[(3*Rt[a, 3]*Rt[b, 31)"(-
1), Int[1/(Rt[a, 3] + Rt[b, 31*x), x], x] + Dist[1/(3*Rt[a, 3]*Rt[b, 3]), I
nt[(Rt[a, 3] + Rt[b, 3]*x)/(Rtl[a, 3172 - Rtl[a, 3]*Rt[b, 3]*x + Rt[b, 3] 2*x
~2), x], x] /; FreeQ[{a, b}, x]

Rule 1745

Int[(Pg )*(x )" (m_.)*x((a_) + (c_)*x)D)"(m2_.) + (b_D)*& )" (@ )N~ (p_.), x_
Symbol] :> Dist[1/n, Subst[Int[SubstFor[x"n, Pq, x]*(a + b*x + c*x~2)7p, x]
, X, x’n], x] /; FreeQ[{a, b, c, m, n, p}, x] && EqQ[n2, 2*n] && PolyQ[Pq,
x"n] && EqQ[Simplify[m - n + 1], O]

Rule 1657

Int[(Pq )*((a_) + (b_.)*x(x_) + (c_.)*(x_)"2)"(p_.), x_Symbol] :> Int[Expand
Integrand[Pg*(a + bxx + c*x72)7p, x], x] /; FreeQ[{a, b, c}, x] && PolyQ[Pq
, x] && IGtQ[p, -2]

Rule 618

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



Rule 206
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Int[((a_) + (b_.)*(x_)"2)"(-1), x_Symbol] :> Simp[(1*ArcTanh[(Rt[-b, 2]*x)/
Rtla, 2]11)/(Rtla, 2]*Rt[-b, 2]), x] /; FreeQ[{a, b}, x] && NegQla/b]l && (Gt

Qla, 01 |l LtQ[b, 01)
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Mathematica [C] time = 2.01828, size = 223, normalized size = 0.13

#12am log(x—#1)+#1°bk log(x—#1)+#1*bl log (x—#1)+#1°bm log(x—#1)—#12c f log(x—#1)-#13cg log (x—#1)—#1*
#12b+2#1°¢
6c

_2RootSum [#13b +#1% + a&,

Antiderivative was successfully verified.

[In] Integrate[(d + e*xx + f*x72 + gxx~3 + h*x"4 + j*x5 + k*x"6 + 1*x~7 + m*x~8)
/(a + b*x"3 + c*x76),x]

[Out] (6*xk*x + 3*1*x"2 + 2#m*x~3 - 2+RootSum[a + b*#173 + c*#176 & , (-(cxd*Loglx
- #1]) + axkxLoglx - #1] - c*exLogl[x - #1]*#1 + axl*xLogl[x - #1]*#1 - c*xfxL

oglx - #1]1*#17°2 + axmxLogl[x - #1]*#172 - cxgxLoglx - #1]*#173 + bxk*Log[x -
#1]*#173 - cxh*Logl[x - #1]*#174 + bx1lxLogl[x - #1]*#174 - cxjxLoglx - #1]x#

175 + bxm*Log[x - #1]1*#175)/(b*#172 + 2*c*#175) & 1)/(6%c)

Maple [C] time = 0.022, size = 134, normalized size = 0.1

md 2 k1 > ((=bm +¢j) _R® + (=bl + ch) _R* + (=bk + cg) _R> + (—am + cf) _R*

ETRETRRET ) '
c c c c
_R=RootOf(_Z°c+_Z’b+a) 2_R’c+_R%

Verification of antiderivative is not currently implemented for this CAS.

[In] int((m*kx~8+1*x~7+k*x~6+]j*x " b+h*x~4+g*x~3+f*x"2+e*x+d) / (c*x~6+b*x~3+a) ,x)

[Out] 1/3*m*x~3/c+1/2x1*x"2/c+k*x/c+1/3/cxsum(((~b*m+c*j)* R™5+(-b*1l+cxh)*_R™4+(-
bxk+cxg)*_R™3+(-a*m+cxf)*_R™2+(-a*xl+cxe)*_R-axk+c*d) /(2% _R™5xc+ _R™2xb)*1n(x
- R), R=Root0f (_Z~6*c+ Z~3xb+a))

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

3 ) (cj—bm)x5+(ch—bl)x4+(cg—bk)x3+(cf —am)x2+cd—ak+(ce—al)x J
2mx’ +31x° + 6kx -/ v x
6¢ c

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((m*x~8+1*x~7+k*x~6+j*x " b+h*x~4+g*x~3+f*x"2+e*x+d) / (c*xx~6+b*x~3+a)
,X, algorithm="maxima")
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[Out] 1/6%(2*m*x~3 + 3%1*x~2 + 6xk*x)/c - integrate(-((c*j - b*m)*x~5 + (cxh - Dbx
D*x"4 + (c*xg - bxk)*x"3 + (c*f - a*xm)*x”2 + c*d - a*k + (cxe - axl)*x)/(c*

x"6 + bxx"3 + a), x)/c

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((m*x~8+1*x~7+k*x~6+]*x "~ 5+h*x~4+g*x~3+f*x"2+e*x+d) / (c*x~6+b*x~3+a)

,X, algorithm="fricas")

[Out] Timed out

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate ((m*x**8+Llxx**7+k*x**6+j*x**b+h*x**4+gkxk*3+f*x**2+e*xx+d) / (ckx**6+

b*xx**3+a) , 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 ((m*x~8+1*x~7+k*x~6+]*x~b+h*x~4+gxx~3+f*x"2+e*x+d) / (c*xx~6+b*x~3+a)

,X, algorithm="giac")

[Out] Timed out
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32 [ dx

a+bx"+cx2n

Optimal. Leaf size=124

1 1 2cx™ 1 1 2cx’
2cx,F(1,-;1+ -;— 2cx,F(1,-;1+—;—
_ X2 1( ‘n n b—Vb2—4ac) _ X2 1( n n b+Vb2—4ac)
—bVb? — 4ac — 4ac + b? bVb? — 4ac — 4ac + b?

[Out] (-2*c*x*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (-2*c*xx"n)/(b - Sqrt[b~2 -
4xaxc])])/(b"2 - 4xaxc - b*xSqrt[b~2 - 4*axc]) - (2xcxx*Hypergeometric2F1[1

, n7(-1), 1 + n7(-1), (-2%c*x"n)/(b + Sqrt[b~2 - 4*ax*xc])])/(b"2 - 4*axc + b
*Sqrt [b™2 - 4x*axc])

Rubi [A] time = 0.0849048, antiderivative size = 124, normalized size of antiderivative =

. . b f rul
1., number of steps used = 3, number of rules used = 2, integrand size = 16, o e e

0.125, Rules used = {1347, 245}

integrand size

1 1 2cx™ 1 1 2cx™
2cx,F; (1,251 + 55— —22 ) 2cx,F (1,551 + 35—
_ 2 1( n n b—Vb2—4ac) _ 2 1( n n b+\/b2—4ac)
—bVb? — 4ac - 4ac + b? bVb? — 4ac — 4ac + b?

Antiderivative was successfully verified.

[In] Int[(a + b*x"n + c*x~(2*n))~(-1),x]

[Out] (-2*c*x*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (-2*c*x"n)/(b - Sqrt[b~2 -
4xaxc])])/(b"2 - 4xaxc - b*Sqrt[b~2 - 4*axc]) - (2*c*xxHypergeometric2F1[1

, n7(-1), 1 + n~(-1), (-2xc*x"n)/(b + Sqrt[b~2 - 4*axc])])/(b~2 - 4*a*xc + b
*xSqrt [b72 - 4xaxc])

Rule 1347

Int[((a_) + (b_)*(x )" (n_) + (c_.)*(x_)"(n2_))"(-1), x_Symbol] :> With[{q
= Rt[b~2 - 4x*axc, 2]}, Distl[c/q, Int[1/(b/2 - q/2 + c*x"n), x], x] - Distlc
/q, Int[1/(b/2 + q/2 + c*x"n), x], x]] /; FreeQ[{a, b, c}, x] && EqQ[n2, 2%
n] && NeQ[b~2 - 4xaxc, 0]

Rule 245

Int[((a ) + (b_)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a p*x*Hypergeometric2F
1[-p, 1/n, 1/n + 1, -((b*x"n)/a)], x] /; FreeQ[{a, b, n, p}, x] && 'IGtQlp
, 0] && !'IntegerQ[1/n] && !'ILtQ[Simplify[1/n + p], 0] && (IntegerQlp] ||
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GtQla, 0])
Rubi steps
dx ¢ dx
f 1 P f b—1Vb2 4ac+cx™ f \/ —4ac+cx™
x — —
a+ bx" 4 cx2n b2 — dac \/ — 4ac
1 2cx
2cx,F (1, -;1 + 2c¢x oF 1+ = -
_ %2 1( X ~Vb2—4ac 4ac) X2 1( n’ b+Vb2—4ac)

- b2 —4ac - b\/b2 4ac —4ac + bVb? - 4ac

Mathematica [A] time = 0.0579454, size = 119, normalized size = 0.96

NP 1.0 27 ) (wlz_ _) ( 1,1 2 ))
x(( b 4ac+b) ZPl(l’n’1+n’m_b +|\Vb* —4ac = b) oF; (1, ~;1+ —; N
2aVb? - 4ac

Antiderivative was successfully verified.

[In] Integratel[(a + b*x™n + c*x~(2*n))~(-1),x]

[Out] (xx((b + Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (2*c*x

“n)/(-b + Sqrt[b~2 - 4xaxc])] + (-b + Sqrt[b~2 - 4*axc])*Hypergeometric2F1[
1, n°(-1), 1 + n~(-1), (-2*%c*x"n)/(b + Sqrt[b~2 - 4xax*xc])]))/(2*a*xSqrt[b~2

- 4xaxc])

Maple [F] time = 0.001, size = 0, normalized size = 0.

f(a +bx" + ch”)_l dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(at+b*x"n+c*x~(2*n)),x)

[Out] int(1/(atb*x"n+c*x~(2*n)),x)




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

—_—_—nm x
cxX?" +bx" +a
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a+b*x n+c*x”(2*n)),x, algorithm="maxima")

[Out] integrate(1/(c*x~(2*n) + bxx™n + a), x)
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Fricas [F] time = 0., size = 0, normalized size = 0.
integral !
integral | —————,x
SN o2 v o 1 a
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(atb*x"nt+c*x~(2*n)),x, algorithm="fricas")

[Out] integral(1l/(c*x”(2%n) + b*x™n + a), x)

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

[t
a+bx”+cx2”x

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(at+b*x**n+c*x**(2*n)),x)

[Out] Integral(l/(a + bxx**n + c*x*x(2*n)), x)

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

1
— dx
fch" +bx"+a



Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a+b*x n+c*x”(2*n)),x, algorithm="giac")

[Out] integrate(1/(c*x~(2*n) + bxx"n + a), x)

32



33

33 f d+ex

a+bx"+cx2n

Optimal. Leaf size=263

1 1 2cx" 1 1 2cx" 2 n+2 2cx"
2cdx ,F (1 —'1+—'——) 2cdx »F (1 —‘1+—'——) cex? ,F (1 = —;—
_ 21\ n’ p-\b2—4ac 2\ n’ Vb2 —dac _ 2\ b—Vb%—4ac

) cex? ,F; (1,

—bVb? - 4ac - dac + b? bVb? — 4ac — 4ac + b? —bVb? - 4ac - dac + b?

- bﬂbZ —

[Out] (-2*cxd*x*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (-2xc*x"n)/(b - Sqrt[b~2

- 4xaxc])]) /(072 - 4xa*xc - b*xSqrt[b~2 - 4*axc]) - (2*cxd*x*Hypergeometric2

F1[1, n~(-1), 1 + n~(-1), (-2*c*x"n)/(b + Sqrt[b~2 - 4*axc])])/(b"2 - 4*axc
+ bxSqrt[b~2 - 4*axc]) - (c*e*x”2xHypergeometric2F1[1, 2/n, (2 + n)/n, (-2
xcxx™n) /(b - Sqrt[b~2 - 4*axc])])/(b~2 - 4*xaxc - b*Sqrt[b™2 - 4xaxc]) - (cx
exx~2*Hypergeometric2F1[1, 2/n, (2 + n)/n, (-2xc*x"n)/(b + Sqrt[b~2 - 4*axc
1)1)/(72 - 4xaxc + b*Sqrt[b~2 - 4*axc])

Rubi [A] time = 0.255132, antiderivative size = 263, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 9, number of rules used = 4, integrand size = 22, e e .

0.182, Rules used = {1793, 1893, 245, 364}

integrand size

1 1 2cx" 1 1 2cx" 2 n+2 2cx"
2cdx »F (1 —'1+—'——) 2cdx ,F (1 —'1+—'——) cex? ,F (1 = —; -
_ 21\ n’ p-\b2_4ac _ 2\ n’ N2 dac _ 2\ e b—Vb%—4ac

) cex? ,F; (1,

—bVb? — 4ac - 4ac + b? bVb? — 4ac — 4ac + b? —bVb? — 4ac - 4ac + b?

Antiderivative was successfully verified.

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

V-

[Out] (-2*cxd*x*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (-2xc*x"n)/(b - Sqrt[b~2

- 4xaxc])])/(b72 - 4xa*xc - b*xSqrt[b~2 - 4*axc]) - (2*cxd*x*Hypergeometric2

F1[1, n~(-1), 1 + n~(-1), (-2*c*x"n)/(b + Sqrt[b~2 - 4*axc])])/(b"2 - 4*axc
+ bxSqrt[b~2 - 4*axc]) - (cke*xx”2*xHypergeometric2F1[1, 2/n, (2 + n)/n, (-2
xcxx™n) /(b - Sqrt[b~2 - 4*axc])])/(b~2 - 4*xaxc - b*Sqrt[b™2 - 4xaxc]) - (cx
exx~2*Hypergeometric2F1[1, 2/n, (2 + n)/n, (-2*c*x"n)/(b + Sqrt[b~2 - 4*axc
1)1)/(72 - 4xaxc + b*Sqrt[b~2 - 4*axc])

Rule 1793

Int[(Pq )/((a_) + (b_)*x(x_)"(n_.) + (c_.)*(x_)"(n2_.)), x_Symbol] :> With[
{q = Rt[b"2 - 4xaxc, 2]}, Dist[(2*c)/q, Int[Pq/(b - q + 2%c*x"n), x], x] -
Dist[(2xc)/q, Int[Pq/(b + q + 2*c*x"n), x], x]] /; FreeQ[{a, b, c, n}, x] &
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& EqQ[n2, 2*n] && PolyQ[Pq, x] && NeQ[b~2 - 4*axc, 0]

Rule 1893

Int[(Pq )*((a_) + (b_.)*x(x_)"(n_))"(p_.), x_Symbol] :> Int[ExpandIntegrand[
Pg*(a + b*x™n)"p, x], x] /; FreeQ[{a, b, n, p}, x] && (PolyQ[Pq, x] || Poly
Q[Pg, x™n])

Rule 245

Int[((a_) + (b_.)*x(x_)"(n_))"(p_), x_Symbol] :> Simp[a~p*x*Hypergeometric2F
1[-p, 1/n, 1/n + 1, -((b*x"n)/a)], x] /; FreeQ[{a, b, n, p}, x] && !'IGtQlp
, 0] & !'IntegerQ[1/n] && !'ILtQ[Simplify[1/n + p], 0] && (IntegerQlp] ||
GtQla, 0])

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, 0] Il GtQla, 01)

Rubi steps
d+ex d+ex
2c d
f d+ex Y = ( )f b—Vb2—4ac+2cx" i ( )f b+ V2 —dac+2cx" ax
a + bx" + cx?" b2 — 4ac Vb2 - 4ac
d ex d ex
20) [ (- - ix 2 ( ) d
— ( C) f( —b+Vb2—4ac-2cx" —b+\/b2—4ac—2cx”) i _ ( C) f b+Vb2—4ac+2cx" * b+Vb2—4ac+2cx" X
b2 — 4ac b2 — 4ac
1 X
_ (2cd) f —b+Vb2—4ac—2cx" dx (2Cd) f b+ V2 —dac+2cx" ax _ (2ce) f —b+Vb2—4ac—2cx" ax _ (2ce) f ;
b2 — 4ac Vb2 - 4ac b2 — 4ac Vb
1 1 2cx™ 1 1 2cx" 2 2+n
~ 2Cdx2F1 (1, E’l + ;,—m) B 2CdX2F] 1, ;,1 + ;,—m) B cex 2F1 (1, - T, _b_—
—4ac — bVb? - 4ac b2 — 4ac + bVb? — 4ac b2 — 4ac - bVb? -
Mathematica [A] time = 0.193288, size = 233, normalized size = 0.89
2cx 1 1
(Zd(\/bz 4ac+b) 21—"1( =1+ m h)+2d(\/b2—4ac—b) oF; (1,;;1+;, b+m)+ex((v —4ac +1

4aVb? — 4ac
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Antiderivative was successfully verified.

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

[Out] (xx(2x(b + Sqrt[b~2 - 4*axc])*d*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (2
xcxx™n) /(b + Sqrt[b~2 - 4xa*xc])] + 2x(-b + Sqrt[b~2 - 4xaxc])*d*Hypergeome
tric2F1[1, n7(-1), 1 + n~(-1), (-2xc*x"n)/(b + Sqrt[b~2 - 4*axc])] + exx*((

b + Sqrt[b~2 - 4*axc])*Hypergeometric2F1[1, 2/n, (2 + n)/n, (2*c*x"n)/(-b +
Sqrt[b~2 - 4*axc])] + (-b + Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1, 2/n, (

2 + n)/n, (-2%cxx"n)/(b + Sqrt[b~2 - 4*axc])])))/(4*xa*xSqrt[b~2 - 4xaxc])

Maple [F] time = 0.023, size = 0, normalized size = 0.

ex +d
—zdx
a+ bx" + cx2n

Verification of antiderivative is not currently implemented for this CAS.

[In] int((exx+d)/(a+b*x " n+c*xx~(2*n)),x)

[Out] int((ex*x+d)/(a+b*x"n+c*xx~(2*n)),x)

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

ex +d
2—dx
X2 4+ bx" +q

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((exx + d)/(c*x~(2%n) + b*xx™n + a), x)

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

ex +d )

integral | ————, x
& (szn +bx" +a’
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((e*x+d)/(a+b*x " n+c*x”(2*n)),x, algorithm="fricas")

[Out] integral((e*xx + d)/(c*x~(2%n) + b*x™n + a), 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+d)/(at+bxx**n+ckx**(2*n)),x)

[Out] Timed out

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

ex +d
z—dx
cx2" + bx" + a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((exx+d)/(at+b*x n+c*x~(2#n)),x, algorithm="giac")

[Out] integrate((exx + d)/(c*x~(2*n) + b*x"n + a), x)
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3 4 fde

a+bx"+cx2n

Optimal. Leaf size=404

1 1 2cx" 1 1 2cx" 2 n+2 2cx"
2cdx ,F (1 —'1+—'——) 2cdx »F (1 -1+ -;- ) cex? ,F (1 =, — -
_ 21\ n’ p-\b2—4ac 2\ n’ Vb2 —dac 2\ b—Vb%—4ac

) cex? ,F; (1,

—bVb? — 4ac — 4ac + b? bVb? — 4ac — 4ac + b? —bVb? - 4ac — 4ac + b?

bV -

[Out] (-2*cxd*x*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (-2xc*x"n)/(b - Sqrt[b~2

- 4xaxc])])/(b72 - 4xa*xc - b*xSqrt[b~2 - 4*axc]) - (2*cxd*x*Hypergeometric?2
F1[1, n~(-1), 1 + n~(-1), (-2*c*x"n)/(b + Sqrt[b~2 - 4*axc])])/(b"2 - 4*axc
+ bxSqrt[b~2 - 4*axc]) - (cxexx”2*xHypergeometric2F1[1, 2/n, (2 + n)/n, (-2
xcxx™n) /(b - Sqrt[b~2 - 4*axc])])/(b~2 - 4*xaxc - b*Sqrt[b™2 - 4xaxc]) - (cx
exx~2*Hypergeometric2F1[1, 2/n, (2 + n)/n, (-2*c*x"n)/(b + Sqrt[b~2 - 4xax*c
11/ (072 - 4xaxc + bxSqrt[b™2 - 4xaxc]) - (2*xcxf*x"3*Hypergeometric2F1[1,
3/n, (3 + n)/n, (-2*%c*x"n)/(b - Sqrt[b~2 - 4*axc])])/(3*(b~2 - 4*axc - b*Sq
rt[b72 - 4xaxc])) - (2xc*f*x”"3*Hypergeometric2F1[1, 3/n, (3 + n)/n, (-2xc*x
n)/(b + Sqrt[b~2 - 4xaxc])])/(3%(b"2 - 4xaxc + bxSqrt[b™2 - 4*axc]))

Rubi [A] time = 0.277374, antiderivative size = 404, normalized size of antiderivative =

1., number of steps used = 11, number of rules used = 4, integrand size = 27, number of rules _

integrand size
0.148, Rules used = {1793, 1893, 245, 364}

1 1 2cx" 1 1 2cx" 2 n+2 2cx"
2cdx ,F (1 Log L ) 2cdx ,F (1 logl_ ) cex? ,F (1 2, m2,
_ 21\ n’ p-\b2—4ac 2\ n’ Vb2 —dac 2\ e b—Vb%—4ac

) cex? ,F; (1,

—bVb? — 4ac — 4ac + b? bVb? — 4ac — 4ac + b? —bVb? - 4ac - dac + b?

Antiderivative was successfully verified.

[In] Int[(d + e*xx + f*xx"2)/(a + b*x™n + c*xx~(2%n)),x]

R

[Out] (-2*cxd*x*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (-2*c*x"n)/(b - Sqrt[b~2

- 4xaxc])]) /(072 - 4xa*xc - b*xSqrt[b~2 - 4*axc]) - (2*cxd*x*Hypergeometric2
F1[1, n~(-1), 1 + n~(-1), (-2*c*x"n)/(b + Sqrt[b~2 - 4*axc])])/(b~2 - 4*axc
+ bxSqrt[b~2 - 4*axc]) - (cke*xx”2xHypergeometric2F1[1, 2/n, (2 + n)/n, (-2
xcxx™n) /(b - Sqrt[b~2 - 4*xaxc])])/(b~2 - 4*xaxc - b*Sqrt[b”™2 - 4xaxc]) - (cx*
exx”2*Hypergeometric2F1[1, 2/n, (2 + n)/n, (-2*c*x"n)/(b + Sqrt[b~2 - 4*axc
1)1/ (072 - 4xaxc + bxSqrt[b™2 - 4xaxc]) - (2xcxf*x"3*Hypergeometric2F1[1,

3/n, (3 + n)/n, (-2*cxx"n)/(b - Sqrt[b~2 - 4xaxc])])/(3*(b"2 - 4*xaxc - bx*Sq
rt[b72 - 4xaxc])) - (2xc*f*x”~3*Hypergeometric2F1[1, 3/n, (3 + n)/n, (-2xc*x
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"n)/(b + Sqrt[b™2 - 4x*axc])])/(3*x(b72 - 4xa*xc + bxSqrt[b~2 - 4*axc]))

Rule 1793

Int[(Pq )/((a_) + (b_.)*x(x )" (n_.) + (c_.)*x(x_)"(n2_.)), x_Symbol] :> With[
{q = Rt[b™2 - 4xaxc, 2]}, Dist[(2*c)/q, Int[Pq/(b - q + 2*c*x"n), x], x] -
Dist[(2*c)/q, Int[Pq/(b + q + 2*c*x"n), x], x]] /; FreeQ[{a, b, ¢, n}, x] &
& EqQ[n2, 2*n] && PolyQ[Pq, x] && NeQ[b~2 - 4*axc, 0]

Rule 1893

Int[(Pq )*((a_) + (b_.)*(x_)"(n_))"(p_.), x_Symbol] :> Int[ExpandIntegrand[
Pg*(a + b*x™n)"p, x], x] /; FreeQ[{a, b, n, p}, x] && (PolyQ[Pq, x] || Poly
Q[Pq, x"n])

Rule 245

Int[((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a p*x*Hypergeometric2F
1[-p, 1/n, 1/n + 1, -((b*x"n)/a)], x] /; FreeQ[{a, b, n, p}, x] && 'IGtQ[p
, 0] && !'IntegerQ[1/n] && !ILtQ[Simplify[1/n + pl, 0] && (IntegerQ[pl ||
GtQla, 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, 0] Il GtQla, 0])

Rubi steps
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d+ex+fx? d+ex+fx
2 —
f d+ex+ fxz dx = (20) f b—Vb2—4ac+2cx" 3 ( ‘) f b+ b2—4ac+2cx”
a + bx" + cx2n B2 — dac b2 — dac

d ex fx ) (
20) [ (- - - dx @0 [[—t— + —
— ( C) f ( —b+Vb2—4ac—2cx" —b+Vb2—4ac-2cx" —b+Vb2—4ac-2cx" X ( C) f b+ Vb2 4ac+2cx" b+\/i
b2 — 4ac Vb2

1 x
o) [ b [ e o0 [ s (e[

b2 — 4ac Vb2 — 4ac b2 — 4ac v

1 1 2cx™ 1 1 2cx™ 2 2+n
- - = Fil1,-1+-;- Fil1,=—;—
_2cdx2F1 (1,n,1+ e b2_4ac) 2cdx oFy 2 TR _cex 1SN N iy |

—4ac — bVb? — dac - b2 — 4ac + bVb? — 4ac b2 —4ac - bVb?

Mathematica [A] time = 0.332065, size = 347, normalized size = 0.86

1. 1 2cx’ 1. 1. 2cx™ 2 _
x(6d (\/bz —4ac+b) -F; (1, ;,1 pT el b) +6d(\/b2—4ac—b) »F; (1, ;,1 + ;'_b+M) +x(3e( b2 - 4ac

Antiderivative was successfully verified.

[In] Integrate[(d + e*x + f*x72)/(a + b*x"n + c*x~(2*n)),x]

[Out] (xx(6%(b + Sqrt[b~2 - 4*axc])*d*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (2
xcxx"n)/(~b + Sqrt[b~2 - 4xa*xc])] + 6%(-b + Sqrt[b”2 - 4xaxc])*d*Hypergeome
tric2F1[1, n7(-1), 1 + n~(-1), (-2xc*x"n)/(b + Sqrt[b~2 - 4*axc])] + xx(3*(

b + Sqrt[b~2 - 4x*axc])*exHypergeometric2F1[1, 2/n, (2 + n)/n, (2*c*x"n)/(-b

+ Sqrt[b~2 - 4xaxc])] + 3*(-b + Sqrt[b~2 - 4xaxc])*ex*Hypergeometric2F1[1,

2/n, (2 + n)/n, (-2xc*x"n)/(b + Sqrt[b”2 - 4xaxc])] + 2*f*xxx((b + Sqrt[b~2

- 4xaxc])*Hypergeometric2F1[1, 3/n, (3 + n)/n, (2xc*x"n)/(-b + Sqrt[b~2 - 4
xaxc])] + (-b + Sqrt[b~2 - 4x*axc])x*Hypergeometric2F1[1, 3/n, (3 + n)/n, (-2
xcxx"n) /(b + Sqrt[b~2 - 4x*axc])]))))/(12xa*xSqrt[b~2 - 4x*axc])

Maple [F] time = 0.029, size = 0, normalized size = 0.

fxt+ex+d
a+ bx" + cx2n

Verification of antiderivative is not currently implemented for this CAS.



[In] int((f*x"2+exx+d)/(a+b*x"n+c*x~(2%n)),x)

[Out] int((f*x~2+exx+d)/(a+b*x " n+cxx~(2*n)),x)
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Maxima [F] time = 0., size = 0, normalized size = 0.

fx?+ex+d
cxX2n 4+ bx" 4+ a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((f*x”2+e*x+d)/(a+b*x n+c*x~(2*n)),x, algorithm="maxima")

[Out] integrate((f*x~2 + e*xx + d)/(c*x~(2*n) + b*x"n + a), x)

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

fx?+ex+d )

integral [ —————,x
& (cx2”+bx”+a'

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((f*x”2+e*x+d)/(a+b*x n+c*x~(2*n)),x, algorithm="fricas")

[Out] integral((f*x"2 + exx + d)/(c*x~(2*n) + b*x™n + a), 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((fxx*x2+exx+d)/ (atb*x**n+c*x**(2*n)),x)

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

f fx?+ex+d i

cxX?" +bx" +a
Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((f*x~2 + e*x + d)/(c*x”(2*n) + b*x"n + a), x)
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d+ex+ fx?+gx3
3. | dx
5 a+bx"+cx2"

Optimal. Leaf size=545

1 X 1 1 2cx™ 2 n+2 2cx"
2cdx ,F (1 =1+ =;— ) 2cdx ,F (1 =1+ =;- ) cex? ,F (1 P g
_ 21\ n’ b—Vb2—4ac _ 2\ n’ b+Vb2—4ac _ R I b—Vb2—4ac

1 2cx™

) cex? ,F; (1,;

—bVb? - 4ac - 4ac + b? bVb? — 4ac — 4ac + b? —bVb? — 4ac - 4ac + b?

bVb? -

[Out] (-2*c*d*x*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (-2xc*x"n)/(b - Sqrt[b~2

- 4xaxc])])/(b”2 - 4xaxc - b*Sqrt[b~2 - 4*axc]) - (2xcxd*x*Hypergeometric?2
F1[1, n~(-1), 1 + n~(-1), (-2*c*x"n)/(b + Sqrt[b™2 - 4*xaxc])])/(b"2 - 4xaxc
+ bxSqrt[b~2 - 4*axc]) - (cxexx”2*xHypergeometric2F1[1, 2/n, (2 + n)/n, (-2
xcxx"n)/(b - Sqrt[b~2 - 4x*axc])])/(b~2 - 4xaxc - bxSqrt[b~2 - 4xaxc]) - (cx
exx~2*Hypergeometric2F1[1, 2/n, (2 + n)/n, (-2xc*x"n)/(b + Sqrt[b~2 - 4xax*c
1)1)/(b72 - 4xaxc + b*Sqrt[b~2 - 4*axc]) - (2xcxf*x~3*Hypergeometric2F1[1,
3/n, (3 + n)/n, (-2*%c*x"n)/(b - Sqrt[b~2 - 4*axc])])/(3*(b~2 - 4*a*xc - b*Sq
rt[b72 - 4xaxc])) - (2*kcxf*x"3*Hypergeometric2F1[1, 3/n, (3 + n)/n, (-2%c*x
“n)/(b + Sqrt[b~2 - 4*axc])])/(3*(b”2 - 4*axc + bxSqrt[b~2 - 4xa*xc])) - (cx
g*xx~4xHypergeometric2F1[1, 4/n, (4 + n)/n, (-2*c*x"n)/(b - Sqrt[b~2 - 4xaxc
1)/ (2*(b~2 - 4*axc - b*Sqrt[b”2 - 4xaxc])) - (cxg*x~4*xHypergeometric2F1[1
, 4/n, (4 + n)/n, (-2*%c*x"n)/(b + Sqrt[b~2 - 4*axc])])/(2*(b"2 - 4*axc + bx
Sqrt[b72 - 4*ax*xc]))

Rubi [A] time = 0.351151, antiderivative size = 545, normalized size of antiderivative =

1., number of steps used = 13, number of rules used = 4, integrand size = 32, number of rules_

0.125, Rules used = {1793, 1893, 245, 364}

integrand size

1 2cx™ 1 1 2cx™ 2 n+2 2cx"
; ) 2Cdx2F1 (1, ;}1+—}— ; ;

1
2cde(1—'1+—— ) cesz(l———
_ 21\ n’ b—Vb2—4ac _ n b+Vb2—4ac _ 2\ e b—Vb2—4ac

) cex? ,F; (1,%

—bVb? — 4ac - 4ac + b? bVb? — 4ac — 4ac + b? —bVb? — 4ac — 4ac + b?

Antiderivative was successfully verified.

[In] Int[(d + e*x + f*x72 + gxx~3)/(a + b*x™n + cxx”(2*n)),x]

R

[Out] (-2*c*d*xxHypergeometric2F1[1, n~(-1), 1 + n~(-1), (-2*cxx"n)/(b - Sqrt[b~2

- 4xaxc])]) /(072 - 4xa*xc - b*xSqrt[b~2 - 4*axc]) - (2*cxd*x*Hypergeometric2
F1[1, n~(-1), 1 + n~(-1), (-2*c*x"n)/(b + Sqrt[b~2 - 4*axc])])/(b"2 - 4*axc
+ bxSqrt[b~2 - 4*axc]) - (cke*xx”2*xHypergeometric2F1[1, 2/n, (2 + n)/n, (-2
xcxx™n) /(b - Sqrt[b~2 - 4xaxc])])/(b~2 - 4*xaxc - b*Sqrt[b™2 - 4xaxc]) - (cx*
exx~2*Hypergeometric2F1[1, 2/n, (2 + n)/n, (-2*c*x"n)/(b + Sqrt[b~2 - 4*axc
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1D1)/ (72 - 4xaxc + b*Sqrt[b~2 - 4*axc]) - (2xc*xf*x~3xHypergeometric2F1[1,
3/n, (3 + n)/n, (-2*%cxx"n)/(b - Sqrt[b”™2 - 4xaxc])])/(3*(b"2 - 4*axc - bx*Sq
rt[b72 - 4xaxc])) - (2*%cxf*x"3*Hypergeometric2F1[1, 3/n, (3 + n)/n, (-2%c*x
“n)/(b + Sqrt[b~2 - 4*axc])])/(3*(b”2 - 4*axc + bxSqrt[b~2 - 4xa*xc])) - (cx
gxx~4xHypergeometric2F1[1, 4/n, (4 + n)/n, (-2*c*x"n)/(b - Sqrt[b~2 - 4xa*c
1)/ (@2*(b72 - 4*axc - b*Sqrt[b”™2 - 4xaxc])) - (cxg*x 4*xHypergeometric2F1[1
, 4/n, (4 + n)/n, (-2*%c*x"n)/(b + Sqrt[b~2 - 4*axc])])/(2%(b"2 - 4*a*xc + bx
Sqrt[b7™2 - 4xaxc]))

Rule 1793

Int[(Pq )/((a_) + (b_)*x(x_)"(n_.) + (c_.)*(x_)"(n2_.)), x_Symbol] :> With[
{q = Rt[b~2 - 4x*axc, 2]}, Dist[(2*c)/q, Int[Pq/(b - q + 2%c*xx"n), x], x] -
Dist[(2xc)/q, Int[Pq/(b + q + 2*c*x"n), x], x]] /; FreeQ[{a, b, c, n}, x] &
& EqQ[n2, 2*n] && PolyQ[Pq, x] && NeQ[b~2 - 4*axc, 0]

Rule 1893

Int[(Pq )*((a_) + (b_.)*x(x_)"(n_))~(p_.), x_Symbol] :> Int[ExpandIntegrand[
Pgx(a + b*xx™n)"p, x], x] /; FreeQ[{a, b, n, p}, x] && (PolyQ[Pq, x] || Poly
Q[Pq, x"n])

Rule 245

Int[((a_) + (b_)*(x )" (n_))"(p_), x_Symbol] :> Simp[a p*x*Hypergeometric2F
1[-p, 1/n, 1/n + 1, -((b*x"n)/a)], x] /; FreeQ[{a, b, n, p}, x] && 'IGtQ[p
, 0] & !'IntegerQ[1/n] && !'ILtQ[Simplify[1/n + p]l, 0] && (IntegerQlp] ||
GtQla, 0])

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, 01 Il GtQla, 01)

Rubi steps
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( )fbd+ex+fx +gx3 dx (2 )f d+ex+fx +gx3

2 3
f d+ex+ fx +8x Vbh2—4ac+2cx" b+ Vb2 —4ac 4ac+2cx"
a+ bx" + cx*" b2 — 4ac b2 — 4ac
d ex fa? gx3
2c (— - - - dx (2c -
_ ( )f —b+Vb2—4ac-2cx®  —b+Vb%2—4dac-2cx"  —b+Vb2—-4ac-2cx"  —b+Vb2—4ac—2cx" _ ( )f |
b2 — 4ac

1 1 X
) e ™ O e ™ ) e %9

b2 — 4ac Vb2 - 4ac b2 — 4ac

1 1 2cx™ 1 1 2cx" 2 2+n
_2Cdx2Fl (1, ;,1 + Z’_b—\/bz—_zlac) 2Cdx2F1 (1, ;,1 + ;,—b+m) B cex ZFl (1, =, T,

—4ac - bVb? — 4ac - b2 — 4ac + bVb? - 4ac b2 — 4ac — bV

Mathematica [A] time = 0.566578, size = 460, normalized size = 0.84

Ny 1,12 ) (\/72_ _) (1. 1._ﬂ) ((2_
x(lZd(b 4ac+b)2F1(1,n,1+ N 12d ( Vb? — 4ac - b| ,F, 1,n,1+n, T + x [6e | Vb% — 4ac

Antiderivative was successfully verified.

[In] Integrate[(d + e*x + f*x™2 + gxx~3)/(a + b*x™n + c*x~(2*n)),x]

[Out] (x*x(12*%(b + Sqrt[b~2 - 4xax*c])*d*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (
2xcxx™n)/(-b + Sqrt[b”2 - 4*axc])] + 12x(-b + Sqrt[b~2 - 4xaxc])*d*Hypergeo
metric2F1[1, n~(-1), 1 + n~(-1), (-2*%c*xx"n)/(b + Sqrt[b~2 - 4xaxc])] + x*(6
*(b + Sqrt[b~2 - 4*axc])*exHypergeometric2F1[1, 2/n, (2 + n)/n, (2%c*x"n)/(
-b + Sqrt[b~2 - 4xaxc])] + 6*%(-b + Sqrt[b~2 - 4*axc])*exHypergeometric2F1[1
, 2/n, (2 + n)/n, (-2%c*x"n)/(b + Sqrt[b~2 - 4*axc])] + x*(4*x(b + Sqrt[b~2
- 4xaxc])*f*xHypergeometric2F1[1, 3/n, (3 + n)/n, (2*c*x"n)/(-b + Sqrt[b~2 -
4xaxc])] + 4x(-b + Sqrt[b~2 - 4xaxc])*f*Hypergeometric2F1[1, 3/n, (3 + n)/
n, (-2xcxxn)/(b + Sqrt[b~2 - 4*axc])] + 3xg*x*x((b + Sqrt[b~2 - 4xaxc])=*Hyp
ergeometric2F1[1, 4/n, (4 + n)/n, (2xc*x"n)/(-b + Sqrt[b~2 - 4xaxc])] + (-b
+ Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1, 4/n, (4 + n)/n, (-2xcxx"n)/(b +
Sqrt[b™2 - 4xa*xc])])))))/(24*axSqrt[b~2 - 4*axc])

Maple [F] time = 0.031, size = 0, normalized size = 0.

e+ fx? +ex+d
a4+ bx" + cx?"
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Verification of antiderivative is not currently implemented for this CAS.

[In] int ((g*x"3+f*x"2+e*x+d)/(a+b*x n+cxx”(2*n)),x)

[Out] int((gxx~3+f*x"2+e*x+d)/(at+b*x n+c*x”~(2*n)),x)

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

g3+ fx? +ex+d
cxX?m + by +a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((gxx~3+f*x"2+e*xx+d)/(at+b*x n+c*x”~(2*n)),x, algorithm="maxima"

[Out] integrate((g*x~3 + f*xx72 + exx + d)/(c*x”(2#n) + b*x™n + a), x)

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

S+ fx?+ex+d
integral gy X tex x)

X2 4+ bx" +a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((gxx~3+f*x~2+e*x+d)/(atb*x"n+c*x~(2*n)),x, algorithm="fricas")

[Out] integral((g*x~3 + f*x72 + e*x + d)/(c*x~(2*%n) + b*x"n + a), 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 ((gxx**3+fxx*x2+e*xx+d)/ (a+b*x**n+ckx**(2*n)) ,x)
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[Out] Timed out

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

g3+ fx? +ex+d
cxX?m + bx" +a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((gxx~3+f*x~2+e*x+d)/(atb*x"n+c*x~(2*n)),x, algorithm="giac")

[Out] integrate((g*x~3 + f*x72 + e*x + d)/(c*x”~(2*n) + b*x"n + a), x)
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1

3.6 dx

<a+bx”+cx2”)2

Optimal. Leaf size=283

cx (—b(l —n)Vb2 - 4ac + 4ac(1 - 2n) + b*(-(1 - n))) »Fq (1, }1;1 + %; - j%) cx (b(l —n)Vb? — 4dac + 4ac(l -

an (b2 - 4ac) (—b\/b2 —4ac - 4ac + bz) an (bz — 4

[Out] (x*x(b72 - 2%a*c + b*c*x™n))/(ax(b”2 - 4*axc)*n*x(a + b*x™n + c*x~(2*n))) - (
ckx(4xaxc*x(1 - 2%n) - b™2x(1 - n) - bxSqrt[b~2 - 4*xaxc]*(1 - n))*x*Hypergeom
etric2F1[1, n~(-1), 1 + n~(-1), (-2*c*x"n)/(b - Sqrt[b~2 - 4xaxc])])/(a*x(b”

2 - 4dxaxc)*x(b~2 - 4xaxc - b*xSqrt[b~2 - 4xaxc])*n) - (ck(4*xaxc*(1l - 2%n) - b

“2%(1 - n) + bxSqrt[b~2 - 4xaxc]*(1 - n))*x*Hypergeometric2F1[1, n~(-1), 1

+ n7(-1), (-2xc*x"n)/(b + Sqrt[b~2 - 4xaxc])])/(ax(b~2 - 4xaxc)*x(b~2 - 4xax

c + b*Sqrt[b~2 - 4xaxc])*n)

Rubi [A] time = 0.385304, antiderivative size = 283, normalized size of antiderivative
number of rules

1., number of steps used = 4, number of rules used = 3, integrand size = 16, “ntegrand size =
0.188, Rules used = {1345, 1422, 245}
cx (—b(l —n)Vb2 — 4ac + dac(l - 2n) + b*(—(1 - n))) »F1 (1, l;1 + 1; —i) cx (b(l - n)Vb% — 4ac + 4ac(1 -
n n" b-\P—dac)

an (b2 - 4ac) (—b\/bz — 4ac — 4ac + bz) an (b2 — 4

Antiderivative was successfully verified.

[In] Int[(a + b*x"n + c*x~(2*n))~(-2),x]

[Out] (x*x(D7"2 - 2*a*c + b*c*x™n))/(ax(b”2 - 4*axc)*n*x(a + b*x"n + c*¥x~(2*n))) - (
ck(4*xaxc*x(1 - 2%n) - b~2*%(1 - n) - b*xSqrt[b~2 - 4*xaxc]*(1 - n))*xxHypergeom
etric2F1[1, n~(-1), 1 + n~(-1), (-2*c*x"n)/(b - Sqrt[b~2 - 4xaxc])])/(a*x(b”

2 - 4dxaxc)*x(b"2 - 4xaxc - b*xSqrt[b~2 - 4xaxc])*n) - (c*k(4*xaxc*(1l - 2%n) - b

“2%(1 - n) + bxSqrt[b~2 - 4xaxc]l*(1 - n))*x*Hypergeometric2F1[1, n~(-1), 1

+ n7(-1), (-2xc*x"n)/(b + Sqrt[b~2 - 4*xaxc])])/(a*x(b~2 - 4*a*xc)*(b~2 - 4*ax

c + b*Sqrt[b~2 - 4x*axc])*n)

Rule 1345

Int[((a_) + (c_)*(x_)"(m2_.) + (b_.)*x(x_)"(n_))"(p_), x_Symbol] :> -Simpl[(
x*x(b72 - 2%a*xc + b¥c*x"n)*(a + bxx"n + cxx~(2*n)) " (p + 1))/ (a*n*x(p + 1)*(b”
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2 - 4xaxc)), x] + Dist[1/(a*n*(p + 1)*(b"2 - 4xa*xc)), Int[(b"2 - 2xa*xc + nx
(p + 1)*x(b72 - 4xa*xc) + bkxckx(nx(2xp + 3) + 1)*x"n)*(a + b*x™n + cxx™(2*n))"~
(p + 1), x]1, x] /; FreeQ[{a, b, c, n}, x] && EqQ[n2, 2*n] && NeQ[b~2 - 4xax*
c, 0] & ILtQ[p, -1]

Rule 1422

Int[((d) + (e_)x(x_)"(n_))/((a_) + (b_.)*(x_)"(n_) + (c_.)*(x_)"(n2_)), x
_Symbol] :> With[{q = Rt[b~2 - 4xaxc, 2]}, Dist[e/2 + (2xc*d - bx*e)/(2*q),
Int[1/(b/2 - q/2 + c*x"n), x], x] + Dist[e/2 - (2*c*d - bxe)/(2*q), Int[1/(
b/2 + q/2 + cxx"n), x], x]] /; FreeQ[{a, b, ¢, d, e, n}, x] & EqQ[n2, 2*n]
&& NeQ[b~2 - 4xaxc, 0] && NeQ[c*d™2 - bxdxe + axe”2, 0] && (PosQ[b~2 - 4xa
xc] || 'IGtQ[n/2, 0]1)

Rule 245

Int[((a_) + (b_)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a"p*x*Hypergeometric2F
1[-p, 1/n, 1/n + 1, -((b*x™n)/a)], x] /; FreeQ[{a, b, n, p}, x] && !'IGtQ[p
, 0] && !IntegerQ[1/n] && !'ILtQ[Simplify[1/n + pl, 0] && (IntegerQ[pl ||
GtQ[a, 01)

2 oo (12 o
[t g lPomennr) [
(11 + bx™ + cxzn)z a (b2 - 4ac) n (u + b + szn) . (b2 ~ 4ac) -

x (bz —2ac + bcx”)

(c (4(10(1 —2n) - b*(1 - n) - bVb? — 4ac(1 - ”))) J

NS

T4 (b2 - 4ac) n (u + bx + ch”) * o (b2 _ 4ac)3/2 n
(1 - 200 + bex) c (4ac(1 - 20) = (1~ ) = bV~ dac(1 - ) oFy (1, L
T (b2 - 411(:) n (a + bx + ch”) ’ a (bz _ 4ac)3/2 (b _ M) n

Mathematica [B] time = 0.98965, size = 946, normalized size = 3.34

x (—Zbcz\/bz — 4acn ((cx™ + b) x* + a) ((b - Vb2 - 4ac) oF; (1,1 + %;2 + 1 20 ) — (b + V12 —4ac) oF; (1,1 +

n" p4Vb2—4ac

Antiderivative was successfully verified.
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[In] Integrate[(a + b*x"n + c*x™(2*n))~(-2),x]

[Out] -((x*x(-=((b"2 - 4*axc)*x(-b + Sqrt[b~2 - 4xaxc])*(b + Sqrt[b~2 - 4xa*xc])*(1 +
n)*x(b~2 - 2%a*xc + bkxcxx"n)) + 2xb*c”2+Sqrt[b~2 - 4xaxcl*x"n*(a + x"nx(b +
cxx™n))*(-((b + Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1, 1 + n~(-1), 2 + n"(
-1), (2xc*x™n)/(-b + Sqrt[b™2 - 4*axc])]) + (b - Sqrt[b”2 - 4xaxc])x*Hyperge
ometric2F1[1, 1 + n~(-1), 2 + n~(-1), (-2*c*xx™n)/(b + Sqrt[b™2 - 4xaxc])])
- 2xb*c”24Sqrt [b”2 - 4xaxc]l*n*x"nx(a + x"n*x(b + c*xx™n))*(-((b + Sqrt[b~2 -
4xax*c])*Hypergeometric2F1[1, 1 + n~(-1), 2 + n~(-1), (2*c*xx"n)/(-b + Sqrt([b
~2 - 4xaxc])]) + (b - Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1, 1 + n~(-1), 2
+ n~(-1), (-2*c*x"n)/(b + Sqrt[b~2 - 4*xaxc])]) + 2xb~2*xc*Sqrt[b~2 - 4xaxc]
*(1 + n)*(a + x"nx(b + cxx™n))*(-((b + Sqrt[b~2 - 4x*axc])*Hypergeometric2F1
[1, n°(-1), 1 + n~(-1), (2%c*x"n)/(-b + Sqrt[b~2 - 4xaxc])]) + (b - Sqrt[b~
2 - 4xaxc])x*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (-2xc*x"n)/(b + Sqrtl[b
72 - 4xaxc])]) - 4xaxc”2xSqrt[b”2 - 4xaxc]l*(1 + n)*(a + x"nx(b + cxx"n))*(-
((b + Sqrt[b~2 - 4x*axc])*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (2%c*x"n)
/(-b + Sqrt[b~2 - 4xaxc])]) + (b - Sqrt[b~2 - 4*axc])*Hypergeometric2F1[1,
n~(-1), 1 + n7(-1), (-2*c*x"n)/(b + Sqrt[b™2 - 4xaxc])]) - 2%b~2xc*Sqrt[b~2
- 4xaxc]*n*x(1 + n)*(a + x"nx(b + cxx"n))*x(-((b + Sqrt[b~2 - 4*axc])x*Hyperg
eometric2F1[1, n~(-1), 1 + n~(-1), (2%c*x"n)/(-b + Sqrt[b~2 - 4*axc])]) + (
b - Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (-2%c*x"n)/
(b + Sqrt[b~2 - 4*axc])]) + 8xa*xc™2xSqrt[b~2 - 4xaxcl*n*(1 + n)*(a + x"nx(b
+ c*xx"n) ) *(-((b + Sqrt[b~2 - 4xaxc])+*Hypergeometric2F1[1, n~(-1), 1 + n~(-
1), (2%c*x"™n)/(-b + Sqrt[b~2 - 4*axc])]) + (b - Sqrt[b~2 - 4xaxc])*Hypergeo
metric2F1[1, n~(-1), 1 + n~(-1), (-2*c*x"n)/(b + Sqrt[b~2 - 4xaxc])])))/(ax
(b~2 - 4*axc)”2x(-b + Sqrt[b~2 - 4xaxc])*(b + Sqrt[b”™2 - 4xaxc])*nx(1 + n)x*
(a + x"n*x(b + cxx"n))))

Maple [F] time = 0.062, size = 0, normalized size = 0.

f(a+bx”+cx2”) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(a+b*x"n+c*x”~(2*n))~2,x)

[Out] int(1/(a+b*x"n+cxx~(2*n))~2,x)
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Maxima [F] time = 0., size = 0, normalized size = 0.

bexx™ + (bz - Zac)x ~ f_ be(n —1)x" = 2acn —1) + b*(n - 1)
a2b’n — 4 a3cn + (abzcn -4 azczn)xzn + (ab3n —4aq

a2b’n —4a3cn + (abzcn -4 azczn)xzn + (ab3n -4 azbcn)x”

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a+b*x"n+c*x~(2%n))~2,x, algorithm="maxima"

[Out] (b*xc*x*x™n + (b~2 - 2*xa*xc)*x)/(a"2%b"2*n - 4*a~3*c*n + (axb™2xc*xn - 4*a~2x*c
~2#n)*x”(2*n) + (a*b”3%n - 4*a”2xbkcxn)*x"n) - integrate(-(b*cx(n - 1)*x"n

- 2%axcx(2*%n - 1) + b™2x(n - 1))/(a"2%b"2*n - 4*a~3*xcxn + (axb”2*c*n - 4*a”
2%c”2xn) *x” (2*%n) + (a*b”3%n - 4*xa”2xbkxc*n)*x"n), x)

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

1
X
C2xAn + b2x21 + 2 abx" + a2 + 2 (bex" + ac)x2n’

integral(
Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(1/(a+b*x"n+c*x~(2*n))~2,x, algorithm="fricas")

[Out] integral(1/(c”2*x~(4*n) + b~2*x~(2*n) + 2*a*b*x™n + a”2 + 2*(b*cxx™n + axc)
*x7(2%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(1/(atb*x**n+ckx** (2%n))**2,x)

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

f( L 5 dx

CX2M 4 hx" + a)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a+b*x"n+c*x~(2*n))~2,x, algorithm="giac")

[Out] integrate((c*x~(2%n) + b*x"n + a)~(-2), x)
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37 [—

<a+bx”+cx2”)

Optimal. Leaf size=738

2 9 _ n+2 r (1 n+2 2(1 l)l_i) 2b2 2 _ n+2 F (1 I’l_+2 2(1 1);_ 2cx™ ) d (—b]_
Pe(2 ~ )2 F to) ) | 2R i) i) (U

an(n + 2) ( - 4ac)3/2 (b - Vb2 - 4uc) an(n + 2) (b2 - 4ac) (Vbz —4dac + b)

[Out] (d*x*x(b~2 - 2%a*c + b*c*x™n))/(ax(b”2 - 4*axc)*n*(a + b*x™n + cxx~(2*n))) +

(exx72x(b72 - 2%a*xc + bkc*xx™n))/(ax(b”2 - 4*axc)*n*(a + b*x™n + c*x~(2+%n))
) — (cxd*(4*axc*x(1 - 2xn) - b72%(1 - n) - b*Sqrt[b”2 - 4*axc]*(1 - n))*x*Hy
pergeometric2F1[1, n~(-1), 1 + n~(-1), (-2*%c*x"n)/(b - Sqrt[b~2 - 4xax*xc])])
/(ax(b~2 - 4xaxc)*(b"2 - 4xa*xc - b*Sqrt[b~2 - 4*axc])*n) - (c*d*(4*xaxcx(1l -
2¥n) - b72x(1 - n) + bxSqrt[b~2 - 4*xaxc]*(1 - n))*x*Hypergeometric2F1[1, n
“(-1), 1 + n~(-1), (-2*c*x"n)/(b + Sqrt[b~2 - 4xaxc])])/(a*x(b~2 - 4xaxc)*(b
T2 - 4xaxc + b*xSqrt[b”2 - 4xaxc])*n) - (ckex(4dxaxcx(l - n) - b72*%(2 - n))*x
~2+Hypergeometric2F1[1, 2/n, (2 + n)/n, (-2*c*x"n)/(b - Sqrt[b~2 - 4xaxc])]
)/ (ax (b2 - 4xaxc)*(b~2 - 4*axc - bxSqrt[b~2 - 4xaxc])*n) - (cxex*(4d*xaxcx*(1
- n) - b™2x(2 - n))*x"2xHypergeometric2F1[1, 2/n, (2 + n)/n, (-2*cxx"n)/(b
+ Sqrt[b”™2 - 4xaxc])])/(ax(b™2 - 4xaxc)*(b~2 - 4*axc + b*Sqrt[b~2 - 4xaxc])
*n) - (2%bxc™2%e*x(2 - n)*x~(2 + n)*Hypergeometric2F1[1, (2 + n)/n, 2%(1 + n
“(-1)), (-2%cxx™n)/(b - Sqrt[b™2 - 4xaxc])])/(ax(b™2 - 4xaxc)~(3/2)*(b - Sq
rt[b72 - 4xaxc])*n*x(2 + n)) + (2*¥bxc”2*%ex(2 - n)*x~(2 + n)*Hypergeometric2F
11, (2 + n)/n, 2%(1 + n~(-1)), (-2*c*x"n)/(b + Sqrt[b~2 - 4xa*xc])])/(ax(b~
2 - 4xaxc)”(3/2)*(b + Sqrt[b~2 - 4*axc])*n*x(2 + n))

Rubi [A] time = 1.33704, antiderivative size = 738, normalized size of antiderivative =

1., number of steps used = 15, number of rules used = 8, integrand size = 22, number of rules _

integrand size
0.364, Rules used = {1796, 1345, 1422, 245, 1384, 1560, 1383, 364}

2,09 _ )y i+2 n+2, 1), 2" n+2 1 _
_2bc e(2 —n)x"<,F, (1, - ,2(1 + n), b_m) . 2bc%e(2 - n)x Fl( - ,2(1 + n), e 4gc) ) cdx( b(1
32 32
an(n + 2) (bz - 4ac) ! (b —Vb? - 4ac) an(n + 2) 4ac) ! ( b2 — 4ac + b)

Antiderivative was successfully verified.

[In] Int[({d + exx)/(a + b*x"n + c*x~(2%n))~2,x]

[Out] (d*x*(b~2 - 2*a*c + bxc*x™n))/(ax(b™2 - 4*xaxc)*n*(a + b*x™n + cxx~(2*n))) +
(exx™2*x(b~2 - 2¥axc + b*cxx™n))/(ax(b”™2 - 4*axc)*n*(a + b*x™n + c*xx~(2*n))
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) — (cxd*(4*axc*x(1 - 2*xn) - b72%(1 - n) - b*Sqrt[b”™2 - 4*axc]*(1 - n))*x*Hy
pergeometric2F1[1, n~(-1), 1 + n~(-1), (-2%c*x™n)/(b - Sqrt[b~2 - 4xax*xc])])
/(ax(b~2 - 4xaxc)*(b"2 - 4xa*xc - b*xSqrt[b~2 - 4*axc])*n) - (c*d*(4xaxcx(1l -

2xn) - b72x(1 - n) + b*Sqrt[b~2 - 4*axc]*(1 - n))*x*Hypergeometric2F1i[1, n
“(-1), 1 + n7(-1), (-2%c*x"n)/(b + Sqrt[b~2 - 4*axc])])/(a*x(b”2 - 4*axc)*(b
T2 - 4xakxc + b*xSqrt[bT2 - 4xaxc])*n) - (ckex(4dxaxcx(l - n) - b72*%(2 - n))*x
~2xHypergeometric2F1[1, 2/n, (2 + n)/n, (-2xcxx"n)/(b - Sqrt[b~2 - 4xaxc])]
)/ (ax (b2 - 4xaxc)*(b~2 - 4*axc - b*Sqrt[b~2 - 4xaxc])*n) - (cxex*(4*xaxcx*(1
- n) - b™2%x(2 - n))*x"2xHypergeometric2F1[1, 2/n, (2 + n)/n, (-2*cxx"n)/(b
+ Sqrt[b~2 - 4x*axc])])/(ax(b"2 - 4xa*xc)*(b~2 - 4*axc + b*Sqrt[b~2 - 4xaxc])
*n) - (2¥bxc”2%e*x(2 - n)*x~(2 + n)*Hypergeometric2F1[1, (2 + n)/n, 2%(1 + n
~(-1)), (-2%c*x"n)/(b - Sqrt[b™2 - 4*a*c])])/(ax(b"2 - 4*axc)”(3/2)*(b - Sq
rt[b72 - 4xaxc])*n*x(2 + n)) + (2*%bxc ™ 2*%ex(2 - n)*x~(2 + n)*Hypergeometric2F
101, (2 + n)/n, 2%(1 + n~(-1)), (-2xc*x"n)/(b + Sqrt[b~2 - 4xa*xc])])/(ax(b~
2 - 4xaxc)”(3/2)x(b + Sqrt[b~2 - 4*axc])*n*x(2 + n))

Rule 1796

Int[(Pq )*((a_) + (b_.)*x(x_ )" (n_.) + (c_.)*x(x_)"(n2_.))"(p_), x_Symbol] :>
Int [ExpandIntegrand [Pg*(a + b*x"n + c*x~(2*n)) p, x], x] /; FreeQ[{a, b, c,
n}, x] && EqQ[n2, 2*n] && PolyQ[Pq, x] && ILtQ[p, -1]

Rule 1345

Int[((a_) + (c_D)*(x)D)"(@m2_.) + (b_)*(x )" (m_))"(p_), x_Symbol] :> -Simp[(
x*(b~2 - 2%akc + bxc*kx™n)*(a + bxx™n + cxx~(2%n)) " (p + 1))/(a*n*x(p + 1)*(b”
2 - 4xaxc)), x] + Dist[1/(a*n*(p + 1)*(b~2 - 4xa*xc)), Int[(b~2 - 2%a*xc + nx
(p + D*(072 - 4*a*xc) + bxckx(nx(2%p + 3) + L)*xx"n)*x(a + b*x™n + cxx~(2%n))"~
(p + 1), x]1, x] /; FreeQ[{a, b, c, n}, x] && EqQ[n2, 2*n] && NeQ[b~2 - 4x*a*
c, 0] & ILtQ[p, -1]

Rule 1422

Int[((d) + (e_)*x(x_)"(n_))/((a_) + (b_.)*x(x_)"(n_) + (c_)*(x_)"(n2_)), x
_Symbol] :> With[{q = Rt[b~2 - 4xaxc, 2]}, Dist[e/2 + (2xc*d - bx*e)/(2*q),

Int[1/(b/2 - q/2 + c*x"n), x], x] + Distl[e/2 - (2*c*d - bxe)/(2*q), Int[1/(
b/2 + q/2 + cxx"n), x], x]] /; FreeQ[{a, b, ¢, d, e, n}, x] & EqQ[n2, 2*n]
&& NeQ[b~2 - 4xaxc, 0] && NeQ[c*d™2 - bxdxe + axe”2, 0] && (PosQ[b~2 - 4xa
*c] || 1IGtQ[n/2, 0])

Rule 245

Int[((a_) + (b_)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a"p*x*Hypergeometric2F
1[-p, 1/n, 1/n + 1, -((b*x"n)/a)]l, x] /; FreeQ[{a, b, n, p}, x] && 'IGtQ[p
, 0] && !'IntegerQ[1/n] && 'ILtQ[Simplify[1/n + pl, 0] && (IntegerQlp]l ||
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GtQla, 0])

Rule 1384
Int[((d_.)*(x ))"(m_.)*x((a_) + (c_.)*x(x)"(n2_.) + (b_)*xx )" (0 ))"(p), x

_Symbol] :> -Simp[((d*x)"(m + 1)*(b~2 - 2%axc + bxc*x™n)*(a + b*x™n + c*x™(
2xn)) " (p + 1))/(axd*n*x(p + 1)*(b~2 - 4xa*xc)), x] + Dist[1/(a*nx(p + 1)*(b"2
- 4xaxc)), Int[(d*x)"m*(a + b*x"n + cxx~(2*n)) (p + 1)*Simp[b™2x(n*x(p + 1)
+m+ 1) - 2kaxck(m + 2%nx(p + 1) + 1) + bkcx(2*n*p + 3*n + m + 1)*x"n, x]
, x1, x] /; FreeQ[{a, b, ¢, d, m, n}, x] && EqQ[n2, 2xn] && NeQ[b~2 - 4x*axc
, 0] && ILtQ[p + 1, 0]

Rule 1560

Int[((£_)*(x_))"(m_.)*x((a_) + (c_)*(x_D)"(m2_.) + (b_.)*x(x_)"(n_)) (p_.)*(
(d) + (e_)*x(x_)"(m_))"(q_.), x_Symbol] :> Int[ExpandIntegrand[(f*x) m*(d
+ exx"n) gx(a + b*x™n + cxx~(2*n))"p, x], x] /; FreeQ[{a, b, ¢, d, e, f, m,
n, p, q}, x] & EqQ[n2, 2*n] && NeQ[b~2 - 4*axc, 0] && (IGtQ[p, 0] || IGtQ
[q, 01)

Rule 1383

Int[((d_)*(x_))"(m_.)/((a_) + (c_)*(x_)"(m2_.) + (b_.)*x(x_)"(n_)), x_Symb
0ol] :> With[{q = Rt[b~2 - 4xaxc, 2]}, Dist[(2*c)/q, Int[(d*x)"m/(b - q + 2%
cxx"n), x], x] - Dist[(2%c)/q, Int[(d*x)"m/(b + q + 2*c*x"n), x], x]] /; Fr
eeQ[{a, b, ¢, d, m, n}, x] & EqQ[n2, 2#n] && NeQ[b~2 - 4*axc, 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])

Rubi steps
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f( d+ex )de:f ( d - ex |

a+ bx™ + cx2n a+ bx" + ch”) (a + bx"* + ch”)

= 1 X+e X X
/) Pl !

a+ bx" + cx2n a+ bx" + ch”)

b2—2ac—(b2—4uc)n+bc(l—n

dx (bz —2ac + bcx”) ex? (b2 —2ac + bcx”) d f

_ _ a+bx"+cx?n
a (b2 - 4ac) n (a + bx" + cxz’l) a (b2 - 4ac) n (a + bx" + cxzn) a (b2 - 4ac) n

. f B 2(1_226((—_21::)))(_2%)'/
~ dx (bz —2ac + bcx”) ex? (bz —2ac + bcx”) a+bx" +ex?
4 (b2 - 4ac) n (u + bx" + ch”) a (b2 - 4ac) n (u + bx" + cx2”) B a (b2 — 4
~ dx (bz —2ac + bcx”) ex? (b2 —2ac + bcx”) cd (4‘1‘3(1 - 2n) = b*(1 -
4 (b2 - 411(:) n (a + bx" + ch”) a (b2 - 4ac) n (a + bx" + cx2”) * a
~ dx (bz —2ac + bcx”) ex? (b2 —2ac + bcx") cd (4‘1‘3(1 —2n) = b*(1 -
4 (b2 - 4_ac) n (a + bx" + ch”) a (b2 - 4ac) n (a + bx" + ch”) a
~ dx (b2 —2ac + bcx”) ex? (b2 —2ac + bcx”) cd (4‘1‘3(1 —2n) = b*(1 -
4 (b2 - 4_ac) n (a + bx" + ch”) a (b2 - 4ac) n (a + bx" + ch”) * a

Mathematica [B] time = 4.17041, size = 1878, normalized size = 2.54

result too large to display

Antiderivative was successfully verified.

[In] Integrate[(d + exx)/(a + b*x"n + c*x”(2*n))~2,x]

[Out] -((x*x(-((b"2 - 4xa*xc)*(-b + Sqrt[b~2 - 4*axc])*(b + Sqrt[b~2 - 4*axc])*(1 +
n)*(2 + n)*(d + exx)*(b~2 - 2%axc + b*c*x™n)) + 2*bkc”2xSqrt[b~2 - 4*axc]x*
dx(2 + n)*x™n*x(a + x"nx(b + c*x"n))*(-((b + Sqrt[b~2 - 4*a*c])*Hypergeometr
ic2F1[1, 1 + n~(-1), 2 + n~(-1), (2%c*x"n)/(-b + Sqrt[b~2 - 4xaxc])]) + (b
- Sqrt[b~2 - 4x*axc])*Hypergeometric2F1[1, 1 + n~(-1), 2 + n~(-1), (-2*%c*x"n
)/ (b + Sqrt[b™2 - 4xaxc])]) - 2%b*xc™2*Sqrt[b~2 - 4*axc]xd*n*x(2 + n)*x"nx(a
+ x"nx(b + c*x™n))*(-((b + Sqrt[b~2 - 4xa*c])*Hypergeometric2F1[1, 1 + n~(-
1), 2 + n7(-1), (2%c*x™n)/(-b + Sqrt[b~2 - 4*a*xc])]) + (b - Sqrt[b”2 - 4xax
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c])*Hypergeometric2F1[1, 1 + n"(-1), 2 + n"(-1), (-2*c*x"n)/(b + Sqrt[b~2 -
4xaxc])]) + 2%b72*ckSqrt[b”2 - 4*xaxc]*d*(1 + n)*(2 + n)*x(a + x"nx(b + c*xx~
n))*(-((b + Sqrt[b~2 - 4xaxc])+*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (2%
c*x"n)/(-b + Sqrt[b~2 - 4xaxc])]) + (b - Sqrt[b~2 - 4*axc])*Hypergeometric?2
F1[1, n~(-1), 1 + n~(-1), (-2*c*x"n)/(b + Sqrt[b~2 - 4*axc])]) - 4xa*c”2x%Sq
rt[b72 - 4xaxc]*d*(1 + n)*(2 + n)*(a + x"n*x(b + c*x™n))*(-((b + Sqrt[b~2 -
4xaxc])*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (2*c*x™n)/(-b + Sqrt[b~2 -
4xaxc])]) + (b - Sqrt[b~2 - 4*axc])*Hypergeometric2F1i[1, n~(-1), 1 + n~(-1
), (=2xc*x"n)/(b + Sqrt[b~2 - 4*axc])]) - 2xb~2*cxSqrt[b~2 - 4xaxc]*d*nx*(1
+ n)*(2 + n)*x(a + x"nx(b + cxx™n))*(-((b + Sqrt[b~2 - 4*axc])*Hypergeometri
c2F1[1, n~(-1), 1 + n~(-1), (2*%cxx"n)/(-b + Sqrt[b~2 - 4*axc])]) + (b - Sqr
t[b~2 - 4xaxc])*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (-2xc*x"n)/(b + Sq
rt[b™2 - 4xaxc])]) + 8*axc”2xSqrt[b~2 - 4*axc]*d*nx(1 + n)*(2 + n)*x(a + x"n
*(b + cxx™n))*(-((b + Sqrt[b~2 - 4*axc])*Hypergeometric2F1[1, n~(-1), 1 + n
“(-1), (2%c*x"n)/(-b + Sqrt[b~2 - 4*axc])]) + (b - Sqrt[b~2 - 4xa*c])*Hyper
geometric2F1[1, n~(-1), 1 + n~(-1), (-2*cxx™n)/(b + Sqrt[b~2 - 4xaxc])]) +
2*%b"2xcxSqrt [b72 - 4xaxclxex(1l + n)*(2 + n)*x*(a + x"nx(b + c*¥x™n))*(-((b +
Sqrt[b~2 - 4*axc])x*Hypergeometric2F1[1, 2/n, (2 + n)/n, (2*%c*x™n)/(-b + Sq
rt[b~2 - 4xaxc])]) + (b - Sqrt[b~2 - 4*axc])*Hypergeometric2F1[1, 2/n, (2 +
n)/n, (-2xc*x"n)/(b + Sqrt[b~2 - 4xaxc])]) - 4*xaxc™2xSqrt[b~2 - 4xaxc]*ex(
1 + n)*(2 + n)*xx(a + x"n*x(b + c*x™n))*(-((b + Sqrt[b~2 - 4*axc])*Hypergeom
etric2F1[1, 2/n, (2 + n)/n, (2*xc*x"n)/(-b + Sqrt[b~2 - 4xaxc])]) + (b - Sqr
t[b~2 - 4*axc])*Hypergeometric2F1[1, 2/n, (2 + n)/n, (-2*c*x"n)/(b + Sqrt(b
T2 - 4xaxc])]) - b72xc*Sqrt[b”2 - 4xaxclxexnkx (1l + n)*(2 + n)*x*x(a + x"n*x(b
+ c*xx"n) ) *(-((b + Sqrt[b~2 - 4xax*c])*Hypergeometric2F1[1, 2/n, (2 + n)/n, (
2xcxx™n)/(-b + Sqrt[b~2 - 4xaxc])]) + (b - Sqrt[b~2 - 4*axc])*Hypergeometri
c2F1[1, 2/n, (2 + n)/n, (-2*%c*x"n)/(b + Sqrt[b™2 - 4*axc])]) + 4xaxc™2xSqrt
[b72 - 4xaxcl*xexn*(1 + n)*(2 + n)*xx(a + x"n*x(b + c*x™n))*(-((b + Sqrt[b~2
- 4xaxc])*Hypergeometric2F1[1, 2/n, (2 + n)/n, (2*c*x"n)/(-b + Sqrt[b~2 - 4
xaxc])]) + (b - Sqrt[b~2 - 4x*axc])x*Hypergeometric2F1[1, 2/n, (2 + n)/n, (-2
xcxx™n) /(b + Sqrt[b~2 - 4xaxc])]) + 4xbxc™2*Sqrt[b™2 - 4xaxc]*ex(1l + n)*x"(
1 + n)x(a + x"n*x(b + c*x™n))*(-((b + Sqrt[b~2 - 4*axc])*Hypergeometric2F1[1
, (2 +n)/n, 2+ 2/n, (2*xcxx"n)/(-b + Sqrt[b~2 - 4xaxc])]) + (b - Sqrt[b~2
- 4xaxc])*Hypergeometric2F1[1, (2 + n)/n, 2 + 2/n, (-2*cxx"n)/(b + Sqrt[b~2
- 4xaxc])]) - 2%bxc”2xSqrt[b”2 - 4xaxc]*exnx(1 + n)*x~(1 + n)*(a + x"n*x(b
+ cxx"n))*(-((b + Sqrt[b~2 - 4xaxc])+*Hypergeometric2F1[1, (2 + n)/n, 2 + 2/
n, (2*%c*x™n)/(-b + Sqrt[b~2 - 4*axc])]) + (b - Sqrt[b~2 - 4x*axc])*Hypergeom
etric2F1[1, (2 + n)/n, 2 + 2/n, (-2*c*x"n)/(b + Sqrt[b~2 - 4*a*xc])])))/(ax(
b~2 - 4xaxc) 2x(-b + Sqrt[b~2 - 4xaxc])*(b + Sqrt[b~2 - 4xaxc])*n*x(1 + n)*(
2 + n)*(a + x"nx(b + c*xx"n))))
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Maple [F] time = 0.069, size = 0, normalized size = 0.

f( ex +d dx

a+bx" + cx2”)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((exx+d)/(a+b*x"n+c*xx”(2%n)) "2,x)

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

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

(bze -2 ace)x2 + (bcex2 + bcdx)x” + (bzd -2 acd)x f 2acd(2n —1) = b?d(n — 1) — (bee(n — 2)x + bed(n —

a?b’n — 4 adcn + (abzcn -4 azczn)xzn + (ab3n -4 azbcn)x” a?b?n — 4 adcn + (abzcn -4 azczn)xzn
Verification of antiderivative is not currently implemented for this CAS.

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

[Out] ((b"2*%e — 2*a*cxe)*x"2 + (b*c*e*x™2 + bkxckxd*x)*x™n + (b72%d - 2*a*xc*d)*x)/(
a"2*b"2%n - 4%a”3*xc*n + (axb " 2*xc*n - 4xa”2*xc”2#n)*x"(2*n) + (axb"3%n - 4xa”
2%b*c*n)*x"n) - integrate((2*axcxd*(2#n - 1) - b™2*d*(n - 1) - (bxcxex(n -

2)*x + bkckxdx(n - 1))*x"n + (4d*xaxckxex(n - 1) - b 2*xex(n - 2))*x)/(a”2*b"2%*n

- 4*a”3*c*kn + (axb"2xckxn - 4*a”2+c”2#n)*x”(2*n) + (axb"3*n - 4xa”2¥b*c*n)*

x"n), x)

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

ex+d
x
c2x41 + b2x2n + 2 abx™ + a2 + 2 (bex™ + ac)x2"’

integral (

Verification of antiderivative is not currently implemented for this CAS.

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

~

[Out] integral((exx + d)/(c™2*x~(4*n) + b~2*x~(2*n) + 2*axbxx™n + a”2 + 2*(b*c*x
n + akxc)*x~(2*%n)), 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((e*x+d)/(a+b*x**n+ckx** (2*n))**2,x)

[Out] Timed out

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

f ex +d i
(ch” + bx" + a)z

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((exx + d)/(c*x~(2%n) + bxx™n + a)~2, x)
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d+ex+fx?

3.8 dx

<a+bx”+cx2”)

Optimal. Leaf size=1194

result too large to display

[Out] (d*x*(b~2 - 2%a*c + bxc*xx"n))/(ax(b™2 - 4*xaxc)*n*x(a + b*x™n + c*xx~(2%n))) +

(exx™2x(b72 - 2%a*xc + bkckx™n))/(ax(b”2 - 4*axc)*n*(a + b*x™n + c*x~(2+%n))
) + (£xx73%(b72 - 2%a*xc + bkxcxx™n))/(a*x(b”2 - 4*axc)*n*(a + b*x™n + c*xx~ (2%
n))) - (cxd*(4*axcx(1 - 2*n) - b™2*%(1 - n) - b*Sqrt[b™2 - 4*a*c]*(1 - n))*x
xHypergeometric2F1[1, n~(-1), 1 + n~(-1), (-2%c*x"n)/(b - Sqrt[b~2 - 4x*axc]
)1)/(ax(b™2 - 4*axc)* (b2 - 4xaxc - b*Sqrt[b~2 - 4xa*xc])*n) - (ckxd*(4*xaxcx(
1 - 2xn) - b™2%(1 - n) + b*Sqrt[b”™2 - 4*axc]*(1 - n))*x*xHypergeometric2F1[1
, n7(-1), 1 + n~(-1), (-2xc*x"n)/(b + Sqrt[b~2 - 4x*axc])])/(ax(b~2 - 4xax*c)
*x(b72 - 4xaxc + bxSqrt[b~2 - 4xaxc])*n) - (ckex(4xa*xcx(1l - n) - b™2*%(2 - n)
) *x~2*Hypergeometric2F1[1, 2/n, (2 + n)/n, (-2*c*x"n)/(b - Sqrt[b~2 - 4xax*c
D1/ (ax(d~2 - 4xa*xc)*(b~2 - 4xa*xc - b*Sqrt[b”2 - 4*axc])*n) - (ckxex(4*xaxcx
(1 - n) - b™2%x(2 - n))*x"2xHypergeometric2F1[1, 2/n, (2 + n)/n, (-2*c*x"n)/
(b + Sqrt[b~2 - 4*axc])])/(a*x(b”2 - 4*axc)*(b~2 - 4*axc + bxSqrt[b~2 - 4xax
cl])*n) - (2*cxf*x(2%a*xc*x(3 - 2*xn) - b72%(3 - n))*x"3*Hypergeometric2F1[1, 3/
n, (3 + n)/n, (-2%c*x"n)/(b - Sqrt[b~2 - 4x*axc])])/(3*xa*x(b"2 - 4*axc)*(b~2
- 4xaxc - b*Sqrt[b”2 - 4xaxc])*n) - (2*c*kf*x(2*kaxcx(3 - 2xn) - b~2%(3 - n))*
x"3*Hypergeometric2F1[1, 3/n, (3 + n)/n, (-2*c*x™n)/(b + Sqrt[b~2 - 4x*axc])
1)/ (3*a*x(b~2 - 4xaxc)*(b~2 - 4*xaxc + bxSqrt[b~2 - 4*axc])*n) - (2%bxc 2xex(
2 - n)*x~ (2 + n)*Hypergeometric2F1[1, (2 + n)/n, 2*x(1 + n~(-1)), (-2%c*x"n)
/(b - Sqrt[b~2 - 4x*xaxc])])/(ax(b~2 - 4*axc)~(3/2)*(b - Sqrt[b~2 - 4*axc])*n
x(2 + n)) + (2%bxc”™2xe*x(2 - n)*x~ (2 + n)*Hypergeometric2F1[1, (2 + n)/n, 2%
(1 + n~(-1)), (-2%c*x"n)/(b + Sqrt[b~2 - 4*xaxc])])/(ax(b"2 - 4*axc)”(3/2)*(
b + Sqrt[b~2 - 4*axc])*n*(2 + n)) - (2xb*c™2*f*(3 - n)*x~ (3 + n)*Hypergeome
tric2F1[1, (3 + n)/n, 2 + 3/n, (-2*c*x"n)/(b - Sqrt[b~2 - 4*axc])])/(ax(b~2

- 4xaxc)”(3/2)x(b - Sqrt[b~2 - 4xaxc])*n*x(3 + n)) + (2%bxc ™ 2xf*(3 - n)*x"(
3 + n)*Hypergeometric2F1[1, (3 + n)/n, 2 + 3/n, (-2*c*x™n)/(b + Sqrt[b~2 -
4xaxc])])/(ax(b"2 - 4xaxc)”(3/2)*(b + Sqrt[b~2 - 4xa*xc])*n*(3 + n))

Rubi [A] time = 2.05313, antiderivative size = 1194, normalized size of antiderivative =

1., number of steps used = 24, number of rules used = 8, integrand size = 27, number of rules

0.296, Rules used = {1796, 1345, 1422, 245, 1384, 1560, 1383, 364}

integrand size

1 2cx"

2bc2e(2 — 1) ,F (1,”—”;2(1+—);——
_ ¢ e( 1’1)2 1 n n b—Vb2—4ac b+ b2—4ac

)x”+2 2bc%e(2 — n) ,F4 ( 2.5 (1 + %) -

) X2 2bPf(

+
tﬂ%—4mfm@—VW—4mJMn+m zﬂ%—4m) ( + Vb2 4mjﬂn+m

a(l
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Antiderivative was successfully verified.

[In] Int[(d + exx + f*x"2)/(a + b*x"n + c*xx~(2%n))"2,x]

[Out] (d*x*(b~2 - 2%a*c + b*c*x™n))/(ax(b”2 - 4*axc)*n*(a + b*x™n + c*xx~(2*n))) +
(exx™2%(b72 - 2%axc + bkxc*x™n))/(ax(b™2 - 4*akxc)*n*(a + b*x™n + c*x”(2+%n))
) + (£xx73%(b72 - 2%axc + b*c*x™n))/(ax(b”2 - 4*axc)*n*(a + bxx™n + cxx” (2%
n))) - (ckxdx(4*a*xcx(1l - 2xn) - b™2x(1 - n) - b*Sqrt[b~2 - 4*axc]*(1 - n))*x
xHypergeometric2F1[1, n~(-1), 1 + n~(-1), (-2*c*x"n)/(b - Sqrt[b~2 - 4x*axc]
)1)/(a*x(b™2 - 4*axc)*(b~2 - 4xaxc - b*Sqrt[b~2 - 4*a*xc])*n) - (ckd*(4*xaxcx(
1 - 2%n) - b™2%(1 - n) + bxSqrt[b~2 - 4*axc]*(1 - n))*xxHypergeometric2F1[1
, n7(-1), 1 + n~(-1), (-2*c*x"n)/(b + Sqrt[b”™2 - 4xaxc])])/(ax(b"2 - 4xaxc)
*x(b72 - 4xaxc + bxSqrt[b™2 - 4xaxc])*n) - (ckex(4xa*xcx(1l - n) - b™2*%(2 - n)
) *x~2*Hypergeometric2F1[1, 2/n, (2 + n)/n, (-2*c*x"n)/(b - Sqrt[b~2 - 4xax*c
1)/ (ax(b™2 - 4xa*xc)*(b™2 - 4xa*xc - b*Sqrt[b~2 - 4*axc])*n) - (ckxex(4*xaxcx
(1 - n) - b™2%x(2 - n))*x"2xHypergeometric2F1[1, 2/n, (2 + n)/n, (-2*c*x"n)/
(b + Sqrt[b~2 - 4xaxc])])/(ax(b~2 - 4xaxc)*(b~2 - 4xaxc + bxSqrt[b~2 - 4*ax
cl])*n) - (2*cxf*x(2%axc*x(3 - 2xn) - b72%(3 - n))*x"3*Hypergeometric2F1[1, 3/
n, (3 + n)/n, (-2%c*x"n)/(b - Sqrt[b~2 - 4*axc])])/(3*xa*x(b"2 - 4xaxc)*(b~2
- 4xa*xc - bxSqrt[b”2 - 4*axc])*n) - (2*kcxf*(2%a*xc*x(3 - 2xn) - b72%(3 - n))*
x"3xHypergeometric2F1[1, 3/n, (3 + n)/n, (-2*c*x"n)/(b + Sqrt[b~2 - 4xaxc])
1)/ (Bxa*x(b~2 - 4*xaxc)*(b"2 - 4xaxc + b*Sqrt[b~2 - 4xaxc])*n) - (2*bkxc™2xe*(
2 - n)*x”~ (2 + n)*Hypergeometric2F1[1, (2 + n)/n, 2*(1 + n~(-1)), (-2%c*x"n)
/(b - Sqrt[b~2 - 4x*xaxc])])/(ax(b~2 - 4*axc)~(3/2)*(b - Sqrt[b~2 - 4*axc])*n
x(2 + n)) + (2xbxc”™2xe*x(2 - n)*x~ (2 + n)*Hypergeometric2F1[1, (2 + n)/n, 2%
(1 + n~(-1)), (-2%c*x"n)/(b + Sqrt[b~2 - 4*a*xc])])/(ax(b"2 - 4xaxc)”(3/2)*(
b + Sqrt[b~2 - 4xaxc])*n*(2 + n)) - (2xbxc™2*f*(3 - n)*x~ (3 + n)*Hypergeome
tric2F1[1, (3 + n)/n, 2 + 3/n, (-2*c*x"n)/(b - Sqrt[b~2 - 4xaxc])])/(ax(b~2
- 4xaxc)”(3/2)x(b - Sqrt[b~2 - 4xaxc])*n*x(3 + n)) + (2¥bxc ™ 2xf*(3 - n)*x"~(
3 + n)*Hypergeometric2F1[1, (3 + n)/n, 2 + 3/n, (-2*c*x"n)/(b + Sqrt[b~2 -
4xaxc])])/(ax(b"2 - 4xaxc)”(3/2)*(b + Sqrt[b~2 - 4xa*xc])*n*(3 + n))

Rule 1796

Int[(Pq )*((a_) + (b_.)*x(x_ )" (n_.) + (c_.)*x(x_)"(n2_.))"(p_), x_Symbol] :>
Int [ExpandIntegrand [Pg*(a + b*x™n + c*x~(2*n)) p, x], x] /; FreeQ[{a, b, c,
n}, x] & EqQ[n2, 2*n] && PolyQ[Pq, x] && ILtQ[p, -1]

Rule 1345

Int[((a_) + (c_)*(x)"(m2_.) + (b_)*(x)"(_))"(p_), x_Symbol] :> -Simp[(
x*x(b72 - 2%a*xc + bxc*x"n)*(a + b*x"n + c*xx~(2*n)) " (p + 1))/(a*n*x(p + 1)* (b~
2 - 4xaxc)), x] + Dist[1/(a*n*(p + 1)*(b"2 - 4xa*xc)), Int[(b"2 - 2xa*xc + nx
(p + 1)*x(b72 - 4xa*xc) + bkxckx(nx(2xp + 3) + 1)*x"n)*(a + b*x™n + cxx”(2*n))"~
(p + 1), x1, x] /; FreeQ[{a, b, c, n}, x] && EqQ[n2, 2*n] && NeQ[b~2 - 4xax*
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c, 0] && ILtQ[p, -1]

Rule 1422

Int[((d)) + (e_)*x(x_)"(m_))/((a_) + (b_)*(x_)"(n_) + (c_)*(x_)"(n2))), x
_Symbol] :> With[{q = Rt[b~2 - 4xaxc, 2]}, Dist[e/2 + (2xc*d - bx*xe)/(2*q),

Int[1/(b/2 - q/2 + c*x"n), x], x] + Distl[e/2 - (2xcxd - b*e)/(2xq), Int[1/(
b/2 + q/2 + cxx"n), x], x]1] /; FreeQ[{a, b, c, d, e, n}, x] && EqQ[n2, 2xn]
&& NeQ[b~2 - 4xaxc, 0] && NeQ[c*d"2 - bxdxe + axe”2, 0] && (PosQ[b"2 - 4x*a
xc] || 1IGtQ[n/2, 01)

Rule 245

Int[((a_) + (b_.)*(x_ )" (n_))"(p_), x_Symbol] :> Simp[a p*x*Hypergeometric2F
1l-p, 1/n, 1/n + 1, -((b*x"n)/a)]l, x] /; FreeQ[{a, b, n, p}, x] && !'IGtQ[p
, 0] && !'IntegerQ[1/n] && !ILtQ[Simplify[1/n + pl, 0] && (IntegerQ[pl ||
GtQ[a, 01)

Rule 1384
Int[((A_D)*x D))" (@m_D*((a) + (c_)*xx)"@m2_.) + (b_)*xx )" ))"(p), x

_Symbol] :> -Simp[((d*x)~(m + 1)*(b"2 - 2%a*c + bxc*x™n)*(a + b*x™n + c*xx™(
2xn)) " (p + 1))/(axd*n*x(p + 1)*(b~2 - 4*axc)), x] + Dist[1/(a*nx(p + 1)*(b"2
- 4xaxc)), Int[(d*x)"m*(a + b*x"n + cxx~(2*n)) " (p + 1)*Simp[b™2x(n*x(p + 1)
+m+ 1) - 2kaxck(m + 2%nx(p + 1) + 1) + b*kcx(2*n*p + 3*n + m + 1)*x"n, x]
, x1, x] /; FreeQ[{a, b, ¢, d, m, n}, x] && EqQ[n2, 2*n] && NeQ[b~2 - 4x*axc
, 0] && ILtQ[p + 1, 0]

Rule 1560

Int[((£_)*(x_))"(m_.)*x((a_) + (c_)*(x_D)"(m2_.) + (b_.)*x(x_)"(n_)) (p_.)*(
(d) + (e_)*x(x_)"(m_))"(q_.), x_Symbol] :> Int[ExpandIntegrand[(f*x) m*(d
+ exx"n) gx(a + b*x™n + cxx~(2*n))"p, x], x] /; FreeQ[{a, b, ¢, d, e, f, m,
n, p, q}, x] && EqQ[n2, 2*n] && NeQ[b~2 - 4xaxc, 0] && (IGtQ[p, 0] || IGtQ
[q, 01)

Rule 1383

Int[((d_)*(x_))"(m_.)/((a_) + (c_)*(x_)"(m2_.) + (b_.)*x(x_)"(n_)), x_Symb
0ol] :> With[{q = Rt[b~2 - 4xaxc, 2]}, Dist[(2*c)/q, Int[(d*x)"m/(b - q + 2%
cxx™n), x], x] - Dist[(2%c)/q, Int[(d*x)"m/(b + q + 2*c*x"n), x], x]] /; Fr
eeQ[{a, b, ¢, d, m, n}, x] && EqQ[n2, 2#n] && NeQ[b~2 - 4*axc, 0]

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( d+ex+fx2)2dx:f ( d .\ ex . fa? | ax

2 2
a4+ bx" + cx2n a+ bx" + ch”) (a + bx" + ch”) (a + bx" + cxzn)

a4+ bx" + cx2n a4+ bx" + cxn

= ! x+e i X+ ©
7 el Rt

dx (bz — 2ac + bcx”) ex? (bz — 2ac + bcx”) fad (b

2
a+ bx" + ch”)

dx

2 _2ac+ bcx”)

dx (bz — 2ac + bcx”) ex? (b2 — 2ac + bcx”) fad (b

a (bz - 4ac) n (a + bx" + cxz") * a (b2 - 4ac) n (a + bx" + cxz") * a (b2 - 4ac) n (a + bx™" +

2 _Dac+ bcx")

a (bz - 4ac) n (a + bx" + ch”) a (b2 - 4ac) n (a + bx" + ch”) a (b2 - 4ac) n (a + bx™" +

dx (bz — 2ac + bcx”) ex? (bz — 2ac + bcx”) fa (b

2 _2ac + bcx”)

a (b2 - 4ac) n (u + bx" + ch”) a (b2 - 4ac) n (u + bx" + cx2”) a (b2 - 4ac) n (a + bx™" +

dx (bz — 2ac + bcx”) ex? (bz — 2ac + bcx”) fa (b

2 _2ac + bcx”)

a (b2 - 4ac) n (u + bx" + ch”) a (bz - 4ac) n (u + bx" + ch”) a (bz - 4ac) n (u + bx" + ¢

2 _2ac + bcx”)

Mathematica [B] time = 6.45798, size = 4238, normalized size = 3.55

Result too large to show
Antiderivative was successfully verified.

[In] Integratel[(d + exx + f*xx72)/(a + b*x"n + c*x~(2%n))~2,x]

[Out] (b~ 2*%e*xx”2)/(2*%a~2x(-b~2 + 4*ax*xc)) - (2*xcxexx"2)/(ax(-b~2 + 4x*ax*c)) - (b™2x%

exx”2)/(a"2x(-b"2 + 4xaxc)*n) + (2kcxexx”2)/(a*x(-b"2 + 4xaxc)*n) + (ex(2*xb”

dx (bz — 2ac + bcx”) ex? (bz — 2ac + bcx”) fa (b
+

a (b2 - 4ac) n (u + bx" + ch”) a (bz - 4ac) n (u + bx" + ch”) a (b2 - 4110) n (a + bx" + ¢
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2 - 4xaxc - b72%n + 4xaxckn)*x”"2)/(2%a”2%(-b"2 + 4*axc)*n) + (b72xf*x"3)/(3
*a"2%(-b72 + 4kaxc)) - (4xckfxx73)/(3*kax(-b~2 + 4xaxc)) - (b™2xf*x"3)/(a~2x
(-b72 + 4xaxc)*n) + (2kcxf*xx"3)/(ax(-b72 + 4*axc)*n) + (£x(3*%b72 - 6*a*xc -
b~2*%n + 4xakxckn)*x"3)/(3%a”2%(-b"2 + 4xaxc)*n) + (x*x(d + exx + fxx72)*(-b"2
+ 2kaxc - bkxckx™n))/(ax(-b72 + 4xaxc)*n*(a + bxx™n + ckxx”(2%n))) - (bxcxdx
x7(1 + m)*xx™m)" (1 + n~(-1) - (1 + n)/n)*(Hypergeometric2F1[1, 1 + n~(-1),
2 + n7(-1), (2%c*x"n)/(-b - Sqrt[b~2 - 4*xaxc])]/((b*x(-b - Sqrt[b~2 - 4x*ax*c]
))/(2%c) + (b - Sqrt[b~2 - 4xaxc])~2/(2%c)) + Hypergeometric2F1[1, 1 + n~(
-1), 2 + n7(-1), (2%c*x"n)/(-b + Sqrt[b~2 - 4x*axc])]/((bx(-b + Sqrt[b~2 - 4
xaxc]))/(2xc) + (-b + Sqrt[b~2 - 4*axc])~2/(2%c))))/(ax(-b~2 + 4*axc)*(1 +
n~(-1))*n"2) + (b*ckd*x~(1 + n)*(x"n)"(1 + n~(-1) - (1 + n)/n)*(Hypergeomet
ric2F1[1, 1 + n~(-1), 2 + n~(-1), (2*xc*x"n)/(-b - Sqrt[b~2 - 4*axc])]/((b*(
-b - Sqrt[b”2 - 4xaxc]))/(2xc) + (-b - Sqrt[b~2 - 4*axc])~2/(2%c)) + Hyperg
eometric2F1[1, 1 + n~(-1), 2 + n~(-1), (2*c*x"n)/(-b + Sqrt[b~2 - 4x*axc])]/
((bx(-b + Sqrt[b~2 - 4xaxc]))/(2xc) + (-b + Sqrt[b~2 - 4xaxc])~2/(2*c))))/(
ax(-b~2 + 4*axc)*(1 + n~(-1))*n) + (b~ 2xd*x*(Hypergeometric2F1[1, n~(-1), 1
+ n7(-1), (2%c*x™n)/(-b - Sqrt[b~2 - 4*xaxc])]/((b*x(-b - Sqrt[b~2 - 4x*ax*c])
)/ (2*%c) + (-b - Sqrt[b~2 - 4xa*xc])~2/(2xc)) + Hypergeometric2F1[1, n~(-1),
1 + n7(-1), (2%c*x"n)/(-b + Sqrt[b~2 - 4x*axc])]/((bx(-b + Sqrt[b~2 - 4x*axc]
))/(2%c) + (-b + Sqrt[b~2 - 4xaxc])~2/(2%c))))/(ax(-b"2 + 4xaxc)) - (4d*cxdx
xx (Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (2*c*x"n)/(-b - Sqrt[b~2 - 4xax
c])1/((b*x(-b - Sqrt[b~2 - 4*axc]))/(2*xc) + (-b - Sqrt[b~2 - 4*axc])~2/(2%c)
) + Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (2*c*x"n)/(-b + Sqrt[b~2 - 4x*a
xc])]/((b*x(-b + Sqrt[b~2 - 4x*axc]))/(2*%c) + (b + Sqrt[b~2 - 4xax*xc])~2/(2*c
))))/(-b~2 + 4*axc) - (b~2xd*x*(Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (2
xcxx™n)/(~b - Sqrt[b~2 - 4xaxc])]/((bx(-b - Sqrt[b~2 - 4xaxc]))/(2xc) + (-b
- Sqrt[b”2 - 4xaxc])~2/(2%c)) + Hypergeometric2F1i[1, n~(-1), 1 + n~(-1), (
2xcxx™n)/(-b + Sqrt[b”2 - 4xaxc])]/((b*(-b + Sqrt[b~2 - 4*axc]))/(2*xc) + (-
b + Sqrt[b~2 - 4*axc])”"2/(2%c))))/(ax(-b~2 + 4*axc)*n) + (2*cxd*x*(Hypergeo
metric2F1[1, n~(-1), 1 + n~(-1), (2xc*x"n)/(-b - Sqrt[b~2 - 4xax*xc])]/((b*x(-
b - Sqrt[b~2 - 4xaxc]))/(2xc) + (-b - Sqrt[b~2 - 4xaxc])~2/(2*c)) + Hyperge
ometric2F1[1, n~(-1), 1 + n~(-1), (2xc*x"n)/(-b + Sqrt[b~2 - 4xax*xc])]/((b*(
-b + Sqrt[b~2 - 4xaxc]))/(2%c) + (-b + Sqrt[b~2 - 4xaxc])~2/(2*c))))/((-b~2
+ 4xaxc)*n) + (b~2%exx”2*x(Hypergeometric2F1[1, 2/n, 1 + 2/n, (2*c*x"n)/(-b
- Sqrt[b”2 - 4xaxc])]/((b*(-b - Sqrt[b~2 - 4*axc]))/(2xc) + (-b - Sqrt[b~2
- 4xaxc])~2/(2xc)) + Hypergeometric2F1[1, 2/n, 1 + 2/n, (2*c*x"n)/(-b + Sq
rt[b72 - 4xaxc])]/((bx(-b + Sqrt[b~2 - 4*axc]))/(2xc) + (-b + Sqrt[b~2 - 4x
axc])"2/(2xc))))/(2%a*x(~b~2 + 4xaxc)) - (2kcke*xx 2% (Hypergeometric2F1[1, 2/
n, 1 + 2/n, (2%c*x™n)/(-b - Sqrt[b~2 - 4xa*xc])]/((bx(-b - Sqrt[b~2 - 4xax*c]
))/(2%c) + (b - Sqrt[b~2 - 4xaxc])~2/(2*%c)) + Hypergeometric2F1[1l, 2/n, 1
+ 2/n, (2*%c*x"n)/(-b + Sqrt[b~2 - 4*axc])]/((b*x(-b + Sqrt[b~2 - 4x*axc]))/(2
*c) + (b + Sqrt[b”2 - 4xaxc])”2/(2%c))))/(-b"2 + 4xaxc) - (b~ 2xe*xx”2*(Hype
rgeometric2F1[1, 2/n, 1 + 2/n, (2*c*x"n)/(-b - Sqrt[b~2 - 4xaxc])]/((b*(-b
- Sqrt[b”2 - 4*axc]))/(2xc) + (-b - Sqrt[b~2 - 4x*axc])~2/(2%c)) + Hypergeom
etric2F1[1, 2/n, 1 + 2/n, (2*%c*x"n)/(-b + Sqrt[b~2 - 4*axc])]/((bx(-b + Sqr
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t[b™2 - 4xaxc]))/(2*c) + (b + Sqrt[b~2 - 4*axc])"2/(2xc))))/(a*x(-b"2 + 4xa
xc)*n) + (2kcxe*xx”2x(Hypergeometric2F1[1, 2/n, 1 + 2/n, (2%c*x"n)/(-b - Sqr
t[b~2 - 4*axc])]/((b*(-b - Sqrt[b~2 - 4*axc]))/(2*c) + (-b - Sqrt[b~2 - 4x*a
xc])~2/(2%c)) + Hypergeometric2F1[1, 2/n, 1 + 2/n, (2*c*x"n)/(-b + Sqrt[b~2
- 4xaxc])]/((b*(-b + Sqrt[b~2 - 4xa*xc]))/(2+c) + (-b + Sqrt[b~2 - 4*axc])"
2/(2%c))))/((-b72 + 4x*axc)#*n) + (b~ 2*f*x"3*(Hypergeometric2F1[1, 3/n, 1 + 3
/n, (2xcxx™n)/(-b - Sqrt[b™2 - 4*axc])]/((b*(-b - Sqrt[b~™2 - 4*a*xc]))/(2*c)
+ (b - Sqrt[b”2 - 4xaxc])~2/(2*c)) + Hypergeometric2F1[1, 3/n, 1 + 3/n, (
2%c*x"n)/(-b + Sqrt[b~2 - 4xa*xc])]/((b*(-b + Sqrt[b~2 - 4xaxc]))/(2%c) + (-
b + Sqrt[b72 - 4*axc])"2/(2%c))))/(3*xax(-b"2 + 4xaxc)) - (4*xc*xf*x"3*(Hyperg
eometric2F1[1, 3/n, 1 + 3/n, (2*c*x"n)/(-b - Sqrt[b~2 - 4*axc])]/((b*x(-b -
Sqrt[b~2 - 4xaxc]))/(2xc) + (-b - Sqrt[b~2 - 4*axc])~2/(2%c)) + Hypergeomet
ric2F1[1, 3/n, 1 + 3/n, (2%c*x"n)/(-b + Sqrt[b~2 - 4x*axc])]/((bx(-b + Sqrt[
b~2 - 4xaxc]))/(2xc) + (-b + Sqrt[b~2 - 4*axc])”~2/(2%c))))/(3*(~-b~2 + 4xaxc
)) = (b™2xf*x"3*(Hypergeometric2F1[1, 3/n, 1 + 3/n, (2%c*x"n)/(-b - Sqrt[b~
2 - 4xaxc])]/((b*(-b - Sqrt[b~2 - 4*a*xc]))/(2*c) + (-b - Sqrt[b~2 - 4*axc])
~2/(2xc)) + Hypergeometric2F1[1, 3/n, 1 + 3/n, (2xc*x"n)/(-b + Sqrt[b~2 - 4
xaxc])]/((bx(-b + Sqrt[b~2 - 4*axc]))/(2xc) + (-b + Sqrt[b~2 - 4x*axc])~2/(2
xc))))/(ax(-b~2 + 4xaxc)*n) + (2*cxfxx~3*(Hypergeometric2F1i[1, 3/n, 1 + 3/n
, (2%cxx"n)/(-b - Sqrt[b~2 - 4xaxc])]/((b*(-b - Sqrt[b~2 - 4*axc]l))/(2%c) +

(-b - Sqrt[b~2 - 4x*axc])~2/(2xc)) + Hypergeometric2F1[1, 3/n, 1 + 3/n, (2%
c*x™n)/(-b + Sqrt[b~2 - 4xaxc])]/((bx(-b + Sqrt[b~2 - 4xaxc]))/(2%c) + (-b
+ Sqrt[b~2 - 4xaxc])”~2/(2%c))))/((-b"2 + 4*xa*xc)*n) + (b*xcxexx~(2 + n)x*(Hype
rgeometric2F1[1, (2 + n)/n, 2 + 2/n, (2*c*x"n)/(-b - Sqrt[b~2 - 4xaxc])]/((
b*(-b - Sqrt[b™2 - 4xaxc]))/(2%c) + (-b - Sqrt[b~2 - 4*axc])~2/(2*c)) + Hyp
ergeometric2F1[1, (2 + n)/n, 2 + 2/n, (2xc*x"n)/(-b + Sqrt[b~2 - 4xa*xc])]/(
(b*(-b + Sqrt[b~2 - 4%a*xc]))/(2%c) + (-b + Sqrt[b~2 - 4*axc])~2/(2xc))))/(a
*(-b72 + 4xaxc)*(2 + n)) - (2xb*cke*xx” (2 + n)*(Hypergeometric2F1[1, (2 + n)
/n, 2 + 2/n, (2%cxx"n)/(-b - Sqrt[b~2 - 4x*axc])]/((bx(-b - Sqrt[b~2 - 4x*axc
1))/ (2%c) + (-b - Sqrt[b”™2 - 4xaxc])~2/(2%c)) + Hypergeometric2F1[1, (2 + n
)/n, 2 + 2/n, (2xcxx"n)/(-b + Sqrt[b~2 - 4xaxc])]/((bx(-b + Sqrt[b~2 - 4x*ax
c]))/(2xc) + (-b + Sqrt[b~2 - 4xaxc])~2/(2%c))))/(a*(-b"2 + 4*axc)*n*(2 + n
)) + (b*xcxf*x~ (3 + n)*(Hypergeometric2F1[1, (3 + n)/n, 2 + 3/n, (2%cxx™n)/(
-b - Sqrt[b”2 - 4xaxc])]/((b*(-b - Sqrt[b~2 - 4*axc]))/(2*c) + (-b - Sqrt[b
"2 - 4xaxc])"2/(2xc)) + Hypergeometric2F1[1, (3 + n)/n, 2 + 3/n, (2%c*x"n)/
(-b + Sqrt[b~2 - 4*xa*xc])]/((bx(-b + Sqrt[b~2 - 4*axc]))/(2*c) + (-b + Sqrt[
b~2 - 4*xaxc])"2/(2xc))))/(a*x(-b"2 + 4*a*xc)*(3 + n)) - (3*xbkcxf*x~(3 + n)*(H
ypergeometric2F1[1, (3 + n)/n, 2 + 3/n, (2%c*x"n)/(-b - Sqrt[b~2 - 4*axc])]
/((b*(-b - Sqrt[b~2 - 4*axc]))/(2*c) + (-b - Sqrt[b~2 - 4*axc])~2/(2%c)) +

Hypergeometric2F1[1, (3 + n)/n, 2 + 3/n, (2*c*x"n)/(-b + Sqrt[b~2 - 4x*axc])
1/((bx(-b + Sqrt[b~2 - 4*a*xc]))/(2*c) + (-b + Sqrt[b~2 - 4xaxc])~2/(2*c))))
/(a*x(-b~2 + 4*axc)*n*(3 + n))

+
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Maple [F] time = 0.063, size = 0, normalized size = 0.

f( fx?+ex+d A

a+ bx" + cx2”)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((f*x~2+exx+d)/(a+b*x " n+c*x~(2*n)) "2,x)

[Out] int((f*x"2+exx+d)/(atb*x"n+cxx~(2*n)) " 2,x)

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

(bzf -2 acf)x3 + (bze -2 ace)x2 + (bcfx3 + beex? + bcdx)x” + (bzd - Zucd)x f 2acd2n—-1)-b?dn-1) + (2 ac

a’b?n — 4 a3cn + (abzcn -4 a2c2n)x2” + (ab3n -4 aZbcn)x”

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((f*xx~2+e*x+d)/(atb*x"n+c*x”(2*n))~2,x, algorithm="maxima"

[Out] ((b72*%f - 2*xaxcxf)*x~3 + (b~™2%e - 2*axckxe)*x"2 + (b*xc*xf*x~3 + b*ckexx™2 + b
*cxd*x)*x™n + (b72xd — 2xaxcxd)*x)/(a"2*%b"2*n - 4*a”~3*xckn + (axb”2*c*n - 4%
a~2xc”2xn)*x~(2*n) + (a*b”~3*n - 4*a”2*xbxc*n)*x"n) - integrate((2*xaxcxd*(2x*n

- 1) - b 2xd*(n - 1) + (2%a*cxf*x(2*n - 3) - b7 2*xf*x(n - 3))*x"2 — (b*cxfx(n

- 3)*x72 + bxcxex(n - 2)*x + b¥ckd*(n - 1))*x"n + (4*xaxcxex(n - 1) - b 2*e

*(n - 2))*x)/(a”"2*b"2*n - 4xa~3%c*n + (a*b”™2*c*n - 4*a”~2xc”2xn)*x”(2*n) + (
axb~3%n - 4xa”2*bkxc*n)*x"n), x)

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

fx?+ex+d
X
c2x4n + b2x21 + 2 abx" + a2 + 2 (bex" + ac)x2n’

integral (

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((f*x~2+e*x+d)/(atb*x"n+c*x”(2*n))~2,x, algorithm="fricas")
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[Out] integral((f*x~2 + exx + d)/(c™2%x~(4*n) + b~2*x~(2*n) + 2*axbxx™n + a”2 + 2

*(bxcxx™n + axc)*x~(2%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 ((fxx**2+exx+d)/(a+bxx**n+cxx** (2xn))**2,x)

[Out] Timed out

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

fx?+ex+d

X
(ch” + bx" + a)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((f*x"2+exx+d)/(at+b*x"n+c*x”(2%n)) " 2,x, algorithm="giac")
g g g

[Out] integrate((f*x~2 + exx + d)/(cxx~(2*n) + b*x™n + a)~2, x)
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ex x2 X3
39 d+ex+fx“+g d

2
(a+bx”+cx2”)
Optimal. Leaf size=1654

result too large to display

[Out] (d*xx*(b~2 - 2%axc + bxc*x™n))/(ax(b”2 - 4xa*xc)*nx(a + b*x™n + c*x~(2*n))) +
(exx™2x(b~2 - 2%a*xc + bxc*x"n))/(a*x(b™2 - 4*xaxc)*n*x(a + b*x"n + c*x”(2*n))
) + (£xx73%(b72 - 2xaxc + bxcxx™n))/(a*x(b”2 - 4*xaxc)*n*(a + bkx™n + c*xx™ (2%
n))) + (gxx~4*x(b"2 - 2%axc + b*c*xx™n))/(ax(b”2 - 4*axc)*n*(a + b*xx™n + c*x~
(2%n))) - (c*d*(4*xaxc*(1 - 2%n) - b™2%(1 - n) - bxSqrt[b~2 - 4xaxc]*(1 - n)
) *x*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (-2%c*x"n)/(b - Sqrt[b~2 - 4x*a
xc])])/(ax(b™2 - 4*axc)*x(b~2 - 4*axc — bxSqrt[b~2 - 4xaxc])*n) - (ckxdx*(4x*ax
cx(1 - 2%n) - b~2*%(1 - n) + b*Sqrt[b~2 - 4xaxc]*(1 - n))*xxHypergeometric2F
11, n°(-1), 1 + n~(-1), (2xc*x"n)/(b + Sqrt[b~2 - 4xaxc])])/(ax(b~2 - 4xa
xc)*(b72 - 4*axc + bxSqrt[b~2 - 4*xaxc])*n) - (cxex(4xaxcx(1 - n) - b™2*(2 -
n))*x"~2xHypergeometric2F1[1, 2/n, (2 + n)/n, (-2xc*x"n)/(b - Sqrt[b”2 - 4%
axc])])/(ax(b™2 - 4xa*xc)*(b"2 - 4xa*xc - b*Sqrt[b~2 - 4*axc])*n) - (c*ex(4*a
xc*(1 - n) - b™2%(2 - n))*x"2+Hypergeometric2F1[1, 2/n, (2 + n)/n, (-2%c*x”
n)/(b + Sqrt[b™2 - 4xaxc])])/(ax(b”™2 - 4xaxc)*(b~2 - 4*a*xc + bxSqrt[b~2 - 4
*xaxc])*n) - (2kckf*(2*axckx(3 - 2*xn) - b72%(3 - n))*x"3xHypergeometric2F1[1,
3/n, (83 + n)/n, (-2*c*x"n)/(b - Sqrt[b~2 - 4*a*xc])])/(3*xax(b"2 - 4*xaxc)*(b
T2 - 4xaxc - b*xSqrt[b”2 - 4xaxc])*n) - (2kcxf*(2*axc*x(3 - 2%n) - b"2*%(3 - n
))*x~3*Hypergeometric2F1[1, 3/n, (3 + n)/n, (-2*c*x"n)/(b + Sqrt[b~2 - 4*ax
c])1)/(3xax (b2 - 4xaxc)*(b™2 - 4*axc + bxSqrt[b~2 - 4xaxc])*n) - (cxg*(4*a
xc*(2 - n) - b72%(4 - n))*x"4*Hypergeometric2F1[1, 4/n, (4 + n)/n, (-2%c*x”
n)/(b - Sqrt[b~2 - 4xaxc])])/(2xax(b"2 - 4xaxc)*(b~2 - 4*a*xc - b*Sqrt[b~2 -
4xaxc])*n) - (cxgx(4*axcx(2 - n) - b™2%x(4 - n))*x"4*xHypergeometric2F1[1, 4
/n, (4 + n)/n, (-2*%cxx"n)/(b + Sqrt[b~2 - 4xaxc])])/(2*ax(b~2 - 4xa*xc)*(b~2
- 4xaxc + b*Sqrt[b~2 - 4xaxc])*n) - (2*¥bxc”2xe*x(2 - n)*x~ (2 + n)*Hypergeom
etric2F1[1, (2 + n)/n, 2*x(1 + n~(-1)), (-2%c*x"n)/(b - Sqrt[b~2 - 4x*axc])])
/(a*x(b™2 - 4*xaxc)”(3/2)*(b - Sqrt[b~2 - 4xaxc])*n*(2 + n)) + (2xb*xc™2*ex(2
- n)*x~ (2 + n)*Hypergeometric2F1[1, (2 + n)/n, 2*%(1 + n~(-1)), (-2*%c*x"n)/(
b + Sqrt[b~2 - 4*axc])])/(ax(b”2 - 4*axc)~(3/2)*(b + Sqrt[b~2 - 4*axc])x*n*(
2 + n)) - (2%b*xc”2*f*x(3 - n)*x~(3 + n)*Hypergeometric2F1[1, (3 + n)/n, 2 +
3/n, (-2*c*x"n)/(b - Sqrt[b~2 - 4xa*c])])/(ax(b~2 - 4xa*c)~(3/2)*(b - Sqrt[
b~2 - 4xaxc])*n*x(3 + n)) + (2%bxc”2xf*(3 - n)*x~ (3 + n)*Hypergeometric2F1[1
, 3+ n)/n, 2 + 3/n, (-2xc*x"n)/(b + Sqrt[b~2 - 4xaxc])])/(ax(b~2 - 4x*ax*c)
~(3/2)*(b + Sqrt[b~2 - 4*axc])*n*(3 + n)) - (2xb*c™2xg*(4 - n)*x~ (4 + n)*Hy
pergeometric2F1[1, (4 + n)/n, 2x(1 + 2/n), (-2*c*x"n)/(b - Sqrt[b~2 - 4xaxc
D1/ (ax(b™2 - 4xaxc)~(3/2)*%(b - Sqrt[b~2 - 4xaxc])*n*x(4 + n)) + (2xbxc™2xg
*(4 - n)*x~(4 + n)*Hypergeometric2F1[1, (4 + n)/n, 2%(1 + 2/n), (-2%c*x"n)/
(b + Sqrt[b~2 - 4*axc])])/(ax(b~2 - 4*axc)”(3/2)*(b + Sqrt[b~2 - 4xaxc])*n*
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(4 + n))

Rubi [A] time = 2.9093, antiderivative size = 1654, normalized size of antiderivative =

1., number of steps used = 33, number of rules used = 8, integrand size = 32, number of rules _

integrand size
0.25, Rules used = {1796, 1345, 1422, 245, 1384, 1560, 1383, 364}

result too large to display

Antiderivative was successfully verified.

[In] Int[(d + e*xx + f*xx72 + g*x~3)/(a + b*x™n + c*x”(2*n))~2,x]

[Out] (d*x*x(b~2 - 2%a*c + b*c*x™n))/(ax(b”2 - 4*axc)*n*(a + b*x™n + cxx~(2*n))) +
(e*xx™2x(b72 - 2%a*xc + bkc*xx™n))/(ax(b72 - 4*axc)*n*(a + b*x™n + c*x~(2+%n))
) + (£xx73%(b72 - 2%axc + bxcxx™n))/(a*x(b”2 - 4*akxc)*n*(a + bkx™n + c*x™ (2%
n))) + (gxx~4*(b”™2 - 2%axc + bxc*xx"n))/(ax(b”2 - 4xaxc)*n*(a + b*xx™n + c*x~
(2%n))) - (c*d*x(4*xaxc*(1l - 2#%n) - b™2%(1 - n) - bxSqrt[b~2 - 4xa*xc]*(1 - n)
) *x*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (-2*c*x"n)/(b - Sqrt[b”2 - 4xa
xc])])/(ax(b™2 - 4d*axc)*x(b~2 - 4*axc - bxSqrt[b~2 - 4xaxc])*n) - (ckxdx*(4xax
ck(1 - 2#%n) - b"2*%(1 - n) + bxSqrt[b™2 - 4xaxc]*(1 - n))*xxHypergeometric2F
101, n™(-1), 1 + n~(-1), (2xc*x"n)/(b + Sqrt[b~2 - 4x*axc])])/(ax(b”2 - 4xa
xc)*x(b~2 - 4*axc + bxSqrt[b~2 - 4xaxc])*n) - (ckex(4xa*xcx(1l - n) - b™2*%(2 -
n))*x~2*Hypergeometric2F1[1, 2/n, (2 + n)/n, (-2*c*x"n)/(b - Sqrt[b~2 - 4x
axc])])/(ax(b™2 - 4xaxc)*(b"2 - 4xa*xc - b*Sqrt[b~™2 - 4*axc])*n) - (ckex(4*a
xc*(1 - n) - b72%(2 - n))*x"2*Hypergeometric2F1[1, 2/n, (2 + n)/n, (-2%c*x”
n)/(b + Sqrt[b~2 - 4xaxc])])/(ax(b™2 - 4xa*xc)*(b"2 - 4xa*xc + b*Sqrt[b~2 - 4
xaxc])*n) - (2kcxf*(2*kaxc*(3 - 2+n) - b~2*(3 - n))*x"3*Hypergeometric2F1[1,
3/n, (3 + n)/n, (-2*%c*x"n)/(b - Sqrt[b~2 - 4xaxc])])/(3*a*x(b~2 - 4xaxc)*(b
T2 - 4xaxc - b*Sqrt[b”2 - 4xaxc])*n) - (2kcxf*(2*axc*(3 - 2%n) - b"2*%(3 - n
))*x~3*Hypergeometric2F1[1, 3/n, (3 + n)/n, (-2*c*x"n)/(b + Sqrt[b~2 - 4*ax
c])1)/(3*ax(b™2 - 4xaxc)*(b"2 - 4*axc + b*Sqrt[b~2 - 4*axc])*n) - (cxg*(4*a
xc*(2 - n) - b72x(4 - n))*x"4xHypergeometric2F1[1, 4/n, (4 + n)/n, (-2%c*x”
n)/(b - Sqrt[b~2 - 4xaxc])])/(2xa*x(b~2 - 4*axc)*(b~2 - 4*axc - bxSqrt[b~2 -
4xaxc])*n) - (ckxgx(4d*axcx(2 - n) - b™2*(4 - n))*x"4*xHypergeometric2F1[1, 4
/n, (4 + n)/n, (-2xcxx"n)/(b + Sqrt[b~2 - 4xaxc])])/(2*xa*x(b~2 - 4xaxc)*(b~2
- 4xaxc + b*Sqrt[b”2 - 4*axc])*n) - (2*%bxc™2%e*x(2 - n)*x~ (2 + n)*Hypergeom
etric2F1[1, (2 + n)/n, 2%x(1 + n~(-1)), (-2%c*x"n)/(b - Sqrt[b~2 - 4x*axc])])
/(ax(b~2 - 4xaxc)”(3/2)*x(b - Sqrt[b~2 - 4*axc])*n*x(2 + n)) + (2xbxc™2xex*(2
- n)*x~ (2 + n)*Hypergeometric2F1[1, (2 + n)/n, 2*%(1 + n~(-1)), (-2*c*x"n)/(
b + Sqrt[b~2 - 4xaxc])])/(ax(b~2 - 4xaxc)”(3/2)*(b + Sqrt[b~2 - 4*axc])*n*(
2 + n)) - (2%bxc”2*xf*(3 - n)*x~(3 + n)*Hypergeometric2F1[1, (3 + n)/n, 2 +
3/n, (-2xc*x"n)/(b - Sqrt[b~2 - 4xa*xc])])/(ax(b™2 - 4xa*xc)~(3/2)*(b - Sqrt[
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b™2 - 4*xaxc])*n*(3 + n)) + (2*%bxc™2%f*(3 - n)*x~ (3 + n)*Hypergeometric2F1[1
, (3 +n)/n, 2 + 3/n, (-2xcxx"n)/(b + Sqrt[b~2 - 4xaxc])])/(ax(b~2 - 4xaxc)
~(3/2)*(b + Sqrt[b~2 - 4*axc])*n*(3 + n)) - (2xb*c™2xg*(4 - n)*x~ (4 + n)*Hy
pergeometric2F1[1, (4 + n)/n, 2x(1 + 2/n), (-2*c*x"n)/(b - Sqrt[b~2 - 4xaxc
D1)/(ax(b™2 - 4xaxc)”(3/2)*(b - Sqrt[b~2 - 4xaxc])*n*(4 + n)) + (2xbxc™2xg
*(4 - n)*x~ (4 + n)*Hypergeometric2F1[1, (4 + n)/n, 2%(1 + 2/n), (-2%c*x"n)/
(b + Sqrt[b~2 - 4xaxc])])/(ax(b~2 - 4xaxc)”(3/2)*(b + Sqrt[b~2 - 4*a*xc])*n*
(4 + n))

Rule 1796

Int[(Pg )*((a_) + (b_.)*(x_)"(n_.) + (c_.)*x(x_)"(n2_.))"(p_), x_Symbol] :>
Int [ExpandIntegrand [Pg*(a + b*x"n + c*x~(2*n)) p, x], x] /; FreeQ[{a, b, c,
n}, x] && EqQ[n2, 2*n] && PolyQ[Pq, x] && ILtQ[p, -1]

Rule 1345

Int[((a_) + (c_)*(xD)"(m2_.) + (b_)*x_)"(m_))"(p_), x_Symbol] :> -Simp[(
x*(b~2 - 2%akc + bxc*x™n)*(a + bxx™n + cxx~(2%n)) " (p + 1))/(a*n*x(p + 1)*(b”
2 - 4xaxc)), x] + Dist[1/(a*n*x(p + 1)*(b"2 - 4xax*xc)), Int[(b"2 - 2xa*c + nx
(p + D*x(b"2 - 4xa*xc) + bkcx(nx(2*p + 3) + 1)*x"n)*(a + b*x™n + c*x~(2%n))~
(p + 1), x], x] /; FreeQ[{a, b, c, n}, x] & EqQ[n2, 2*n] && NeQ[b~2 - 4*ax
c, 0] &% ILtQlp, -1]

Rule 1422

Int[((d_) + (e_)*xx_D"(m_))/((a)) + (b_)*x(x_)"(n_) + (c_)*x_)"(m2))), x
_Symbol] :> With[{q = Rt[b"2 - 4*a*xc, 2]}, Dist[e/2 + (2*c*d - bxe)/(2*q),
Int[1/(b/2 - q/2 + c*x"n), x], x] + Distl[e/2 - (2*c*d - bxe)/(2*q), Int[1/(
b/2 + q/2 + c*x"n), x], x]] /; FreeQ[{a, b, c, d, e, n}, x] && EqQ[n2, 2+*n]
&& NeQ[b~2 - 4xaxc, 0] && NeQ[c*d"2 - bxdxe + axe”2, 0] && (PosQ[b~2 - 4x*a
xc] || 1IGtQ[n/2, 0])

Rule 245

Int[((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[a~p*x*Hypergeometric2F
1[-p, 1/n, 1/n + 1, -((b*x"n)/a)], x] /; FreeQ[{a, b, n, p}, x] && 'IGtQlp
, 0] && !IntegerQ[1/n] && !'ILtQ[Simplify[1/n + p], 0] && (IntegerQ[p]l ||
GtQla, 0])

Rule 1384

Int [((d_D)*(x_))"(m_.)*((a_) + (c_)*(x_)"(n2_.) + (b_)*(x_)"(n_))"(p_), x
_Symbol] :> -Simp[((d*x)~(m + 1)*(b"2 - 2%a*c + bxck*x™n)*(a + b*x™n + c*xx(
2xn)) " (p + 1))/ (axd*n*x(p + 1)*(b"2 - 4*a*xc)), x] + Dist[1/(a*nx(p + 1)*(b~2
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- 4xaxc)), Int[(d*x) m*x(a + b*x"n + c*xx”~(2*n)) (p + 1)*Simp[b~2*%(nx(p + 1)
+m + 1) - 2%akxck(m + 2xnx(p + 1) + 1) + bxck(2*n*p + 3*%n + m + 1)*x"n, x]
, x], x] /; FreeQ[{a, b, c, d, m, n}, x] & EqQ[n2, 2*n] && NeQ[b~2 - 4*axc
, 0] && ILtQ[p + 1, 0]

Rule 1560

Int[((f_)*(x_))"(m_.)*x((a_) + (c_)*x(x_)"(m2_.) + (b_.)*x(x_)"(n_)) (p_.)*(
(@) + (e_)*(x_)"(n_))"(qg_.), x_Symbol] :> Int[ExpandIntegrand[(f*x) “mx*(d
+ exx"n) g*x(a + bxx"n + c*x~(2*n)) p, x], x] /; FreeQ[{a, b, ¢, d, e, f, m,
n, p, 9}, x] & EqQ[n2, 2*n] && NeQ[b~2 - 4*axc, 0] && (IGtQ[p, O] || IGtQ
[q, 01)

Rule 1383

Int[((d_)*x_))"(m_.)/((a_) + (c_)*x_)"(m2_.) + (b_.)*x(x_)"(n_)), x_Symb
0ol] :> With[{q = Rt[b~2 - 4x*axc, 2]}, Dist[(2*c)/q, Int[(d*x)"m/(b - q + 2%
c*x"n), x], x] - Dist[(2%c)/q, Int[(d*x)"m/(b + q + 2%c*x"n), x], x]] /; Fr
eeQ[{a, b, ¢, d, m, n}, x] && EqQ[n2, 2+*n] && NeQ[b~2 - 4*axc, 0]

Rule 364

Int[((c_)*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, 0])

Rubi steps
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fd+ex+fx2+g3;3dx:f d - ex - fa? - gx3 | ax
(a + bx" + ch”) (u + b + ch”) (a + bx" + cx2”) (a + bx" + ch”) (a + bx" + ch”)

= ! xX+e a X+ ° X + -
7 e Sl hesverast i

a+ bx" + cx2n a+bx" + ch”) a+bx"+c

dx (b2 — 2ac + bcx”) ex? (bz - 2ac + bcx”) fad (bz — 2ac + bc

a (b2 - 4ac) n (a + bx" + cxzn) a (bz - 4ac) n (a + bx" + cxzn) a (bz - 4ac) n (a + bx"

dx (bz — 2ac + bcx”) ex? (bz - 2ac + bcx”) fa (bz — 2ac + bc

a (b2 - 4ac) n (a + bx" + ch”) a (bz - 4ac) n (a + bx" + cx2”) a (bz - 4ac) n (a + bx"

dx (b2 — 2ac + bcx”) ex? (b2 - 2ac + bcx”) fa (b2 — 2ac + bc

a (b2 - 4ac) n (a + bx" + ch”) a (b2 - 4uc) n (a + bx" + ch”) a (b2 - 4uc) n (a + bx"

dx (b2 — 2ac + bcx”) ex? (b2 - 2ac + bcx”) fa (bz — 2ac + bc

- a (b2 - 4ac) n (a + bx" + cx2”) a (b2 - 4ac) n (a + bx" + cx2") ’ a (b2 - 4ac) n (a + bx"

dx (b2 — 2ac + bcx”) ex? (bz - 2ac + bcx”) fa (b2 — 2ac + be

a (b2 - 4ac) n (a + bx" + ch”) a (b2 - 4ac) n (a + bx" + cx2") a (b2 - 4uc) n (a + bx"

Mathematica [B] time = 5.88538, size = 3688, normalized size = 2.23

Result too large to show

Warning: Unable to verify antiderivative.

[In] Integrate[(d + exx + f*xx"2 + g*x~3)/(a + b*x™n + c*x~(2*n))~2,x]

[Out] (2*cxe*xx”2)/(a*x(b~2 - 4xaxc)) + (b 2*xexx"2)/(2*xa"2*x(-b"2 + 4*axc)) - (ex(-(
b 2% (-2 + n)) + 4xaxcx(-1 + n))*x"2)/(2*a" 2% (b2 - 4*axc)*n) - (2*c*xexx"2)/
(a*xb™2%n - 4*a”2*c*n) + (b™2xexx"2)/(a”2%b"2*n - 4*a”3*xc*xn) + (4dxcxf*xx~3)/(
3xax(b™2 - 4d*xaxc)) + (b7 2+xf*x73)/(3*a"2x(-b~"2 + 4xaxc)) - (2*c*xf*x"3)/(a*xb™
2%n - 4*a”2*c*n) + (b"2xf*x73)/(a”2*%b"2*n - 4*a”~3*c*n) - (f*(-(b"2*%(-3 + n)
) + 2kaxc*(-3 + 2%n))*x"3)/(3%¥a"2x(b"2 - 4xaxc)*n) + (c*xg*x~4)/(a*x(b™2 - 4x
axc)) + (b7 2%g*xx~4)/(4*%a"2x(-b"2 + 4xaxc)) - (gkx(-(b"2*%(-4 + n)) + 4xakxcx(-
2 + n))*xx"4)/(4xa"2+(b"2 - 4*axc)*n) - (2*c*xg*xx~4)/(a*xb”™2*n - 4*a”2*ckxn) +
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(b™2xg*x~4)/(a~2%b~2*%n - 4*a~3*c*xn) - (x*(b~"2 - 2%axc + bkcxx n)*(d + xx(e
+ xx(f + g*xx))))/(a*x(-b~2 + 4*axc)*n*(a + x"nx(b + c*x™n))) + (bxckd*x~(1 +
n)*x((b + Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1, 1 + n~(-1), 2 + n~(-1), (
2xcxx"n)/(-b + Sqrt[b~2 - 4xaxc])] + (-b + Sqrt[b~2 - 4x*axc])*Hypergeometri
c2F1[1, 1 + n~(-1), 2 + n~(-1), (-2%c*x"n)/(b + Sqrt[b~2 - 4x*axc])]))/(2*xa"
2% (b72 - 4xaxc)”(3/2)*(1 + n)) - (b*cxd*x~ (1 + n)*((b + Sqrt[b~2 - 4*axc])*
Hypergeometric2F1[1, 1 + n~(-1), 2 + n~(-1), (2*c*x"n)/(-b + Sqrt[b~2 - 4xa
xc])] + (b + Sqrt[b~2 - 4xax*c])*Hypergeometric2F1[1, 1 + n~(-1), 2 + n~(-1
), (=2xc*x"n)/(b + Sqrt[b~2 - 4xaxc])]))/(2*a~2* (b2 - 4*axc) (3/2)*n*x(1 +
n)) + (b™2*d*x*((b + Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1, n~(-1), 1 + n~
(-1), (2*%c*x™n)/(-b + Sqrt[b~2 - 4xaxc])] + (-b + Sqrt[b~2 - 4x*axc])*Hyperg
eometric2F1[1, n~(-1), 1 + n~(-1), (-2*c*x™n)/(b + Sqrt[b~2 - 4xaxc])]))/(2
*xa”"2%x(b72 - 4xax*xc)”(3/2)) - (2xckxd*xx*x((b + Sqrt[b~2 - 4x*axc])*Hypergeometri
c2F1[1, n~(-1), 1 + n~(-1), (2*%c*xx"n)/(-b + Sqrt[b~2 - 4*axc])] + (-b + Sqr
t[b~2 - 4*axc])*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (-2*c*x"n)/(b + Sq
rt[b72 - 4xaxc])]))/(ax(b”2 - 4*a*xc)”(3/2)) - (b™2xd*x*x((b + Sqrt[b~2 - 4x*a
xc])*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (2*c*x"n)/(-b + Sqrt[b™2 - 4%
axc])] + (-b + Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1, n~(-1), 1 + n~(-1),
(=2xc*x"n) /(b + Sqrt[b~2 - 4xaxc])]))/(2xa~2* (b2 - 4*axc)~(3/2)*n) + (cxdx
x*x((b + Sqrt[b~2 - 4x*axc])*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (2%c*x~
n)/(-b + Sqrt[b~2 - 4*axc])] + (-b + Sqrt[b~2 - 4x*a*c])*Hypergeometric2F1[1
, n7(-1), 1 + n~(-1), (-2xc*x"n)/(b + Sqrt[b~2 - 4xaxc])]))/(ax(b"2 - 4*a*c
)7(3/2)*%n) + (b~2*%exx"2x((b + Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1, 2/n,
(2 + n)/n, (2xc*x"n)/(-b + Sqrt[b~2 - 4xa*c])] + (-b + Sqrt[b~2 - 4*axc])*H
ypergeometric2F1[1, 2/n, (2 + n)/n, (-2*c*xx"n)/(b + Sqrt[b~2 - 4xaxc])]))/(
4xa~2%(b~2 - 4*axc)”(3/2)) - (cxexx™2%x((b + Sqrt[b~2 - 4*axc])*Hypergeometr
ic2F1[1, 2/n, (2 + n)/n, (2*%c*x"n)/(-b + Sqrt[b™2 - 4x*axc])] + (-b + Sqrt[b
~2 - 4xaxc])xHypergeometric2F1[1, 2/n, (2 + n)/n, (-2*c*x"n)/(b + Sqrt[b~2
- 4xaxc])]))/(a*x(b™2 - 4*xaxc)~(3/2)) - (b™2xe*xx"2x((b + Sqrt[b~2 - 4*axc])*
Hypergeometric2F1[1, 2/n, (2 + n)/n, (2*%c*xx™n)/(-b + Sqrt[b~2 - 4*axc])] +
(-b + Sqrt[b~2 - 4x*axc])*Hypergeometric2F1[1, 2/n, (2 + n)/n, (-2*c*x"n)/(b
+ Sqrt[b~2 - 4xaxc])]))/(2*%a"2x (b2 - 4xaxc)~(3/2)*n) + (c*xe*xx™2x((b + Sqr
t[b~2 - 4xaxc])*Hypergeometric2F1[1, 2/n, (2 + n)/n, (2*c*x"n)/(-b + Sqrt([b
72 - 4xaxc])] + (-b + Sqrt[b~2 - 4x*axc])*Hypergeometric2F1i[1, 2/n, (2 + n)/
n, (-2xcxx™n)/(b + Sqrt[b™2 - 4xaxc])]))/(a*x(b”2 - 4*axc)~(3/2)*n) + (b~2xf
*x73*%((b + Sqrt[b~2 - 4*axc])*Hypergeometric2F1[1, 3/n, (3 + n)/n, (2*%c*x"n
)/(-b + Sqrt[b~2 - 4*axc])] + (-b + Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1,
3/n, (3 + n)/n, (-2*c*x"n)/(b + Sqrt[b~2 - 4*xa*xc])]))/(6*a~2x(b~2 - 4*axc)
~(3/2)) - (2%cxfxx"3*x((b + Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1, 3/n, (3
+ n)/n, (2%c*x"n)/(-b + Sqrt[b~2 - 4xaxc])] + (-b + Sqrt[b~2 - 4x*axc])*Hype
rgeometric2F1[1, 3/n, (3 + n)/n, (-2*c*x"n)/(b + Sqrt[b~2 - 4x*axc])]))/(3*a
* (072 - 4xa*xc)~(3/2)) - (b~2*f*x"3x((b + Sqrt[b~2 - 4xa*c])*Hypergeometric2
F1[1, 3/n, (3 + n)/n, (2*c*x"n)/(-b + Sqrt[b~2 - 4*xaxc])] + (-b + Sqrt[b~2
- 4xaxc])*Hypergeometric2F1[1, 3/n, (3 + n)/n, (-2*%c*x™n)/(b + Sqrt[b™2 - 4
xaxc])]))/(2%a"2x(b~2 - 4xaxc)”(3/2)*n) + (cxf*xx"3%x((b + Sqrt[b~2 - 4xaxc])



73

xHypergeometric2F1[1, 3/n, (3 + n)/n, (2*c*x"n)/(-b + Sqrt[b~2 - 4xaxc])] +
(-b + Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1, 3/n, (3 + n)/n, (-2*c*x"n)/(
b + Sqrt[b~2 - 4*axc])]))/(ax(b™2 - 4xa*xc)”(3/2)*n) + (b~2*xg*xx~4x((b + Sqrt
[b™2 - 4xaxc])*Hypergeometric2F1[1, 4/n, (4 + n)/n, (2*c*x"n)/(-b + Sqrt[b”
2 - 4xaxc])] + (-b + Sqrt[b~2 - 4x*axc])*Hypergeometric2F1[1, 4/n, (4 + n)/n
, (=2%c*x"n)/(b + Sqrt[b~2 - 4*axc])]))/(8xa~2x(b"2 - 4xa*xc)”(3/2)) - (cxg*
x74*x((b + Sqrt[b~2 - 4*axc])*Hypergeometric2F1[1, 4/n, (4 + n)/n, (2*c*x"n)
/(-b + Sqrt[b~2 - 4xa*xc])] + (-b + Sqrt[b~2 - 4*axc])*Hypergeometric2F1[1,
4/n, (4 + n)/n, (-2%cxx"n)/(b + Sqrt[b~2 - 4xa*xc])]))/(2*xax(b~2 - 4xa*xc) (3
/2)) - (b™2*xgxx"4*((b + Sqrt[b~2 - 4xax*c])*Hypergeometric2F1[1, 4/n, (4 + n
)/n, (2xcxx"n)/(-b + Sqrt[b™2 - 4xaxc])] + (-b + Sqrt[b~2 - 4*axc])*Hyperge
ometric2F1[1, 4/n, (4 + n)/n, (-2*c*x"n)/(b + Sqrt[b~2 - 4xaxc])]))/(2*a"2x*
(b™2 - 4*axc)”(3/2)*n) + (cxg*xx~4x((b + Sqrt[b~2 - 4xax*c])*Hypergeometric2F
1[1, 4/n, (4 + n)/n, (2*%cxx™n)/(-b + Sqrt[b~2 - 4*axc])] + (-b + Sqrt[b~2 -
4xaxc])*Hypergeometric2F1[1, 4/n, (4 + n)/n, (-2*c*x"n)/(b + Sqrt[b~2 - 4%
axc])1))/(ax(b~2 - 4xa*xc)”(3/2)*n) + (b*ckxexx™ (2 + n)*((b + Sqrt[b~2 - 4x*ax
c]) *Hypergeometric2F1[1, (2 + n)/n, 2 + 2/n, (2*c*x™n)/(-b + Sqrt[b~2 - 4*a
xc])] + (b + Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1, (2 + n)/n, 2 + 2/n, (
-2%cxx"n) /(b + Sqrt[b”2 - 4*axc])]))/(2%¥a”2x(b~2 - 4xa*xc)~(3/2)*(2 + n)) -
(b*xc*xexx™ (2 + n)*x((b + Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1, (2 + n)/n, 2
+ 2/n, (2%cxx"n)/(-b + Sqrt[b~2 - 4xaxc])] + (-b + Sqrt[b~2 - 4x*axc])=*Hype
rgeometric2F1[1, (2 + n)/n, 2 + 2/n, (-2*%cxx™n)/(b + Sqrt[b~2 - 4xaxc])]))/
(2% (b2 - 4xaxc)”(3/2)*n*x(2 + n)) + (bxcxf*x"(3 + n)*((b + Sqrt[b~2 - 4x*a
xc] ) *Hypergeometric2F1[1, (3 + n)/n, 2 + 3/n, (2*%c*x"n)/(-b + Sqrt[b~2 - 4x
axc])] + (-b + Sqrt[b~2 - 4x*axc])*Hypergeometric2F1[1, (3 + n)/n, 2 + 3/n,
(=2xc*x"n) /(b + Sqrt[b~2 - 4xaxc])]))/(2*xa~2* (b2 - 4*axc)~(3/2)*(3 + n)) -
(3xbxc*kf*x™ (3 + n)*((b + Sqrt[b™2 - 4*axc])+*Hypergeometric2F1[1, (3 + n)/n
, 2+ 3/n, (2%cxx™n)/(-b + Sqrt[b~2 - 4xaxc])] + (-b + Sqrt[b~2 - 4x*axc])=*H
ypergeometric2F1[1, (3 + n)/n, 2 + 3/n, (-2*c*x"n)/(b + Sqrt[b~2 - 4*axc])]
))/(2%a”2x(b~2 - 4xa*xc)”(3/2)*n*(3 + n)) + (bxc*xgxx~(4 + n)*((b + Sqrt[b~2
- 4xaxc])*Hypergeometric2F1[1, (4 + n)/n, 2 + 4/n, (2*c*x"n)/(-b + Sqrt[b~2
- 4xaxc])] + (b + Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1, (4 + n)/n, 2 +
4/n, (-2xc*x™n)/(b + Sqrt[b~2 - 4xaxc])]))/(2%xa~2%(b"2 - 4*axc)”(3/2)*(4 +
n)) - (2xb*xcxgxx~(4 + n)*((b + Sqrt[b~2 - 4x*axc])*Hypergeometric2F1[1, (4 +
n)/n, 2 + 4/n, (2*%cxx"n)/(-b + Sqrt[b~2 - 4*axc])] + (-b + Sqrt[b~2 - 4xax
c])*Hypergeometric2F1[1, (4 + n)/n, 2 + 4/n, (-2*c*x"n)/(b + Sqrt[b”2 - 4xa
*c])]))/(a”2%(b72 - 4*axc)~(3/2)*n*(4 + n))

Maple [F] time = 0.069, size = 0, normalized size = 0.

e+ fx® +ex+d

X
2
(a-+bx”-+cx2”)
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Verification of antiderivative is not currently implemented for this CAS.

[In] int((g*x~3+f*xx"2+e*x+d)/(atb*x"n+c*x” (2*n)) 2,x%)

[Out] int((g*x~3+f*x"2+e*x+d)/(atb*x n+cxx~(2*n)) ~2,x)

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

(bzg -2 acg)x4 + (bzf -2 acf)x3 + (bze -2 ace)xz + (bch4 +befx3 + beex? + bcdx)x” + (bzd -2 acd)x f 2acd(2n

a2b?n — 4 a3cn + (ubzcn -4 azczn)xzn + (ab3n -4 azbcn)xn

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((g*x~3+f*x"2+e*x+d)/(a+b*x " n+c*x~(2*n))~2,x, algorithm="maxima")

[Out] ((b™2xg - 2xa*xcxg)*x~4 + (b~2*xf - 2*xaxc*xf)*x~3 + (b"2%e - 2*axc*xe)*x"2 + (b
xCkg*x~4 + bxckxf*x73 + bxckxe*x”"2 + bkxckd*x)*x"n + (b72xd - 2*akxcxd)*x)/(a”2
*b72%n - 4*a”3*kckn + (axb"2xckn - 4*a”2*xc”2*n)*x”(2*n) + (a*xb”3*n - 4*a”2x*b
xcxn)*x"n) - integrate((2¥axc*d*(2*n - 1) - b~ 24d*(n - 1) + (4*axc*xg*x(n - 2

) - b2*gx(n - 4))*x73 + (2*kaxc*xf*(2xn - 3) - b"2xfx(n - 3))*x72 - (bkxcxg*(

n - 4)*x73 + bxckf*x(n - 3)*x"2 + bxckxex(n - 2)*x + b*ckdx(n - 1))*x"n + (4%
axcxex(n - 1) - b™2xex(n - 2))*x)/(a"2*%b"2*n - 4*a”~3xc*n + (a*xb™2xc*n - 4*a
“2%cT2#n) *x~ (2*n) + (axb"3%n - 4%a”2*bxc*n)*x"n), x)

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

g3+ fx? +ex+d
X
c2x41 + h2x21 + 2 abx™ + a2 + 2 (bex™ + ac)x2n’

integral (

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((g*x~3+f*x"2+e*x+d)/(atb*x " n+c*x~(2*n))~2,x, algorithm="fricas")

[Out] integral((g*x~3 + f*xx72 + exx + d)/(c™2xx"(4*n) + b72%x~(2%n) + 2*a*b*x™n +
a~2 + 2x(b*c*x™n + axc)*x~(2*n)), 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 ((g*x**3+f*x**x2+e*xx+d)/ (atb*x*k*n+ckx** (2+n))**2,x)

[Out] Timed out

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

e+ fx? +ex+d

2
(ch” + bx" + a)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((g*x~3+f*x"2+e*xx+d)/(atb*x " n+c*x~(2*n))~2,x, algorithm="giac")

[Out] integrate((gxx~3 + f*x72 + exx + d)/(c*x~(2%n) + b*x™n + a)~2, x)
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5n

de

3.10

n
o _ -1
‘[‘—ahx 2 e fa I pegx 12 chix
3/2
(a+bx”+cx2”)
Optimal. Leaf size=75

2 (hx"? (b - 4ac) +c(bf - 2ag) + cx"(2cf - bg))

n (bz - 4ac) Va + bx" + cx?n

[Out] (-2*(c*x(bxf - 2*axg) + (b™2 - 4xaxc)*h*x”(n/2) + c*(2%c*f - bxg)*x™n))/((b”
2 - 4xaxc)*nxSqrtla + b*x™n + c*x~(2%n)])

Rubi [A] time = 0.530568, antiderivative size = 75, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 63, e =

0.032, Rules used = {6741, 1753}

integrand size

2 (hx”/2 (b2 - 4ac) +c(bf - 2ag) + cx"(2cf - bg))
n (b2 - 4ac) Va + bx" + cx?"

Antiderivative was successfully verified.

[In] Int[(-(a*xh*x~(-1 + n/2)) + c*xf*x~ (-1 + n) + cxg*x~ (-1 + 2*n) + c*xh*xx~(-1 +
(6%n)/2))/(a + b*x"n + c*x”(2*n))~(3/2),x]

[Out] (-2x(cx(b*f - 2*axg) + (b72 - 4*axc)*h*x~(n/2) + c*x(2xcxf - b*xg)*x"n))/((b”
2 - 4xaxc)*n*Sqrtla + bxx™n + c*x~(2*n)])

Rule 6741

Int[u_, x_Symbol] :> With[{v = NormalizelIntegrand[u, x]}, Int[v, x] /; v =!
= u]

Rule 1753

Int[((x_ )" (m_)*((e_) + (f_)*x(x_)"(q_.) + (g_)*x_)"(r_.) + (h_)*(x_)"(s
o))/ (al) + (b_)*(x_)"(m_.) + (c_)*(x_)"(m2_.))"(3/2), x_Symbol] :> -Si
mp [(2%c*k (b*f - 2%axg) + 2xh*(b~2 - 4*axc)*x~(n/2) + 2*cx(2xc*xf - b*g)*x"n)/
(cxn*(b~2 - 4xaxc)*Sqrtla + bxx"n + cxx~(2*n)]), x] /; FreeQ[{a, b, c, e, £
, g2 h, m, n}, x] && EqQ[n2, 2*n] && EqQlq, n/2] && EqQ[r, (3*n)/2] && EqQL
s, 2*n] && NeQ[b~2 - 4*axc, 0] &% EqQ[2*m - n + 2, 0] && EqQ[c*e + a*h, 0]
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Rubi steps

n 5n 142
—ahx T2 4 ofa 1 4 g 120 4 i x 2 (—ah +cfx™? + cgx®? + cth”)
dx = dx
32 Y
(a + bx" + ch”)

(a + bx" + ch”)3 2
2 (c(bf —2ag) + (b2 -~ 4ac) ha? + c(2cf - bg)x")
- (b2 - 4ac) nvVa + bx" + cxn

Mathematica [F]

time = 0, size = 0, normalized size = 0.
$Aborted

Verification is Not applicable to the result.

[In] Integrate[(-(a*h*x~ (-1 + n/2)) + c*f*x~ (-1 + n) + c*xg*x~ (-1 + 2*n) + c*h*x"
(-1 + (5%n)/2))/(a + b*x"n + c*xx~(2*n))~(3/2),x]

[Out] $Aborted

Maple [F] time = 0.057, size = 0, normalized size = 0.

5n _3
-1+7 - - -1+27 z
f(—ahx T2 pofx 4 g M2 4 chy T2 )(a+bx”+cx2”) 2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((-a*h*x~(-1+1/2*n)+c*f*x~(-1+n)+c*xgxx™ (-1+2*n)+cxh*x~ (-1+5/2+*n)) / (a+b*x
“n+c*xx”(2%n)) " (3/2) ,%)

[Out] int((-axh*x™(-1+1/2*n)+c*xf*x” (—1+n)+cxg*x™ (-1+2*n)+cxh*x~ (-1+5/2%n) ) / (a+b*x
“n+c*x”(2%n)) " (3/2) ,x)

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

5 1
2 n-1 _ - In-1
f chx2"™ + cgx?" 7 + cfx"1 — ahx2”

(ch” + bx" + u)

dx

N W
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((-axh*x~(-1+1/2*n)+c*f*x~(-1+n)+ckgxx™ (-1+2*n)+cxh*x” (-1+5/2%n))/
(atb*x"n+c*x~(2#n)) ~(3/2) ,x, algorithm="maxima"

[Out] integrate((cxh*x~(5/2*n - 1) + cxgxx~(2%n - 1) + cxf*x"(n - 1) - a*h*x™(1/2
*n - 1))/(c*x~(2*n) + b*x™n + a)~(3/2), x)

Fricas [A] time = 1.96787, size = 311, normalized size = 4.15

1
2 Vextx2n—4 4 bx2xn-2 4 a((Z 2f - bcg)x%c”‘2 + (b2 -4 ac)hxxE "1y bef -2 acg)

(bzc -4 ucz)nx4x2 n—-4 4 (b3 -4 abc)mczxn‘2 + (ab2 -4 azc)n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((-axh*x~(-1+1/2*n)+c*f*x~(-1+n)+cxgxx™ (-1+2*n)+c*xh*x~(-1+5/2%n))/
(at+b*x"n+c*x” (2%n)) ~(3/2) ,x, algorithm="fricas")

[Out] -2*sqrt(c*x™4*x~(2*n - 4) + b*x™2*x"(n - 2) + a)*((2*%c™2*f - b*ckxg)*x~2*%x"(
n - 2) + (b72 - 4xaxc)*h*x*x~(1/2*%n - 1) + bxc*f - 2*axc*xg)/((b™2%c - 4xaxc
T2)*n*kx"4%x” (2%n - 4) + (b73 - 4xaxbxc)*n*x"2%x"(n - 2) + (axb”2 - 4*a”2xc)

*n)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((-axh*x**(-1+1/2%n)+c*f*x** (—1+n)+cxgrxrk (—1+2%n) +cxhkxx*x (-1+5/2%
n) )/ (a+b*xx**kn+crx** (2*¥n) ) ** (3/2) ,x)

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

5 1

2 n-1 - - a1
fcthn +cgx?" 4+ cfx" 1 — ghx2" p
x

N W

(cx2” + bx" + a)

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((-axh*x~(-1+1/2xn)+c*f*x~(-1+n)+c*xgxx™ (-1+2*n)+cxh*x~ (-1+5/2%n))/

(atb*x"n+c*xx” (2*n)) ~(3/2) ,x, algorithm="giac")

[Out] integrate((cxh*x~(5/2*n - 1) + c*xgxx~(2*n - 1) + c*xf*x"(n - 1) - a*xh*xx~(1/2
*n - 1))/(cxx”(2*n) + bxx™n + a)~(3/2), x)
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3.11 | (a + bx" + szn)’” (a +b(1 +n+np)x™ + c(1 +2n(1 + p))

Optimal. Leaf size=20

p+1
x (a + bx" + ch”)

[Out] x*(a + b*x"n + c*x~(2*n))~ (1 + p)

Rubi [A] time = 0.023506, antiderivative size = 20, normalized size of antiderivative =

1., number of steps used = 1, number of rules used = 1, integrand size = 45, n,mnber—()fn_ﬂes =
integrand size
0.022, Rules used = {1775}

p+1
x (a + bx" + cxz’“)

Antiderivative was successfully verified.

[In] Int[(a + b*x"n + c*x”(2*n)) px(a + b*x(1 + n + n*p)*x"n + cx(1 + 2xn*x(1 + p)
)*x”(2+%n)) ,x]

[Out] x*(a + b*x"n + c*x~(2*n))~ (1 + p)

Rule 1775

Int[((a_) + (b_)*(x_)"(n_.) + (c_)*x(x_)"(n2_.)) (p_.)*((d_) + (e_.)*x(x_)"
(n_.) + (£_)*(x_)"(n2_.)), x_Symbol] :> Simp[(d*x*(a + b*x"n + c*x~(2%n))"
(p + 1))/a, x]1 /; FreeQ[{a, b, ¢, d, e, £, n, p}, x] && EqQ[n2, 2*n] && EqQ
[a*e - bxd*(n*x(p + 1) + 1), 0] && EqQ[a*f - c*xd*x(2*n*x(p + 1) + 1), 0]

Rubi steps

f (a +bx" + ch”)p (a +b(l +n+np)x™ +c(l +2n(1 + p))xZ”) dx = x (a +bx" + ch”)Hp

Mathematica [A]

time = 0.354304, size = 19, normalized size = 0.95
x(a+x" (b + cx)*!

Antiderivative was successfully verified.
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[In] Integrate[(a + b*x™n + c*x”(2%n)) px(a + bx(1 + n + n*p)*x™n + cx(1 + 2x*nx*(

1 + p))*x~(2*n)) ,x]

[Out] xx(a + x"n*(b + c*x"n))~ (1 + p)

Maple [A] time = 0.046, size = 33, normalized size = 1.7
X (a +bx" +c (x”)z) (a +bx" +c (x”)z)p

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a+b*x"n+c*x”(2*n)) “p* (a+b* (nxp+n+1)*x " n+c* (1+2*n* (1+p) ) *x~ (2*n)) ,x)

[Out] x*(atb*x"n+c*x(x"n) 2)*(atb*x"n+c*x(x"n)~2)"p

Maxima [A] time = 1.4414, size = 47, normalized size = 2.35

p
(cxe” + bxx™ + ax) (cxz’l + bx" + a)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((at+b*x"n+c*x”™(2xn)) “p* (a+b* (nxp+n+1)*x n+ck (1+2*n* (1+p) ) *x~ (2*n) )

,X, algorithm="maxima")

[Out] (cxx*x™(2*%n) + b*x*x™n + a*x)*(c*x~(2*n) + b*x™n + a)7p

Fricas [A] time = 1.78385, size = 77, normalized size = 3.85

p
(cxe” + bax™ + ax) (cx2" + b + a)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((at+b*x"n+c*x”™(2xn)) “p* (a+b* (nxp+n+1)*x n+ck (1+2*n* (1+p) ) *x~ (2*n) )

,X, algorithm="fricas")
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[Out] (cxx*x~(2*n) + b*x*x™n + axx)*(c*x~(2*%n) + b*x"n + a)7p

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*x**n+c*xk* (2*n))**xp* (a+b* (nxp+n+l)*xx**n+ck (1+2xn* (1+p) ) *x** (
2*n)) ,x)

[Out] Timed out

Giac [B] time = 1.15811, size = 89, normalized size = 4.45

p p p
(cxzn + bx" + a) cxx2" + (szn + bx" + a) bxx™ + (cxzn + bx" + a) ax

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((at+b*x"n+c*x”™(2xn)) “p* (a+b* (nxp+n+1)*x~n+c*x (1+2*n* (1+p) ) *x~ (2*n) )

,X, algorithm="giac")

[Out] (c*x™(2%n) + b*x™n + a) pkcxx*x™(2%n) + (c*x™(2%n) + b*x™n + a) “p*b*x*x"n +
(c*x™(2*%n) + b*x"n + a) “p*a*x
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3.12 dx

n
f ¥ I (—ah+cfx”/4+ch3”/4+chx”)
3/2

(a+cx™)

Optimal. Leaf size=45

2 (ug + 2ahx"* — cfx”/z)

anvya + cx"

[Out] (-2*(axg + 2*xaxh*x~(n/4) - c*f*x~(n/2)))/(a*n*Sqrtla + cxx"n])

Rubi [A] time = 0.07873, antiderivative size = 45, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 1, number of rules used = 1, integrand size = 52, e o e

0.019, Rules used = {1816}

integrand size

2 (ag + 2ahx"* — cfx”/z)

anva + cx"

Antiderivative was successfully verified.

[In] Int[(x"(-1 + n/4)*(-(axh) + cxf*x~(n/4) + c*xgxx~((3*n)/4) + cxh*x"n))/(a +
c*x"n) " (3/2),x]

[Out] (-2*(a*xg + 2*xaxh*x~(n/4) - cxf*x~(n/2)))/(a*n*Sqrtla + c*x"n])

Rule 1816

Int[((x_)"(m_D)*((e_) + (h_)*xx_)"(n_.) + (f_)*(x_)"(q_.) + (g_)*x_)"(r
_o))/ () + (e_)*(x_)"(n_.))"(3/2), x_Symbol] :> -Simp[(2*axg + 4*axh*x”
(n/4) - 2*cxfxx~(n/2))/(axc*n*Sqrta + c*x"nl), x] /; FreeQ[{a, c, e, £, g,
h, m, n}, x] && EqQ[q, n/4] &% EqQ[r, (3*n)/4] && EqQ[4*m - n + 4, 0] && E
qQlcxe + axh, 0]

Rubi steps

i (—ah +cf ™ + cgd + Chx”) ; 2 (ag + 2ahxl4 — cfxn/z)
x=-

(a+ cx”)3/2 anvya + cx"
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Mathematica [A] time = 0.222079, size = 45, normalized size = 1.

2cfx"? - 2a (g + 2hx”/4)

anvya + cx"

Antiderivative was successfully verified.

[In] Integrate[(x~(-1 + n/4)*(-(axh) + cxf*x"(n/4) + c*xgxx~((3*n)/4) + c*h*x"n))
/(a + c*xx"n)~(3/2),x]

[Out] (2%cxfxx~(n/2) - 2xax(g + 2*h*x~(n/4)))/(a*n*Sqrtla + c*x"n])

Maple [F] time = 0.054, size = 0, normalized size = 0.

n n 3n 3
fx_HZ (—ah +cofxd +cgxd + chx”) (a+cx") 2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(-1+1/4*n)*(-axh+c*f*x~(1/4*n)+cxg*x” (3/4*n)+cxh*x"n)/(atc*x"n)~(3/2)

,X)

[Out] int(x”~(-1+1/4%*n)*(-a*xh+c*xf*x™(1/4*n)+cxg*x™ (3/4%*n)+cxh*x"n)/(atcxx™n)~(3/2)

,X)

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

J

Verification of antiderivative is not currently implemented for this CAS.

3 1 1
3 1 In1
(ch4 "+cfxt" + cha - ah)x4 !
dx

3
(cx™ + a)2

[In] integrate(x~(-1+1/4*n)*(—axh+c*xf*x~(1/4%n)+c*xg*x”™(3/4*n)+cxh*x"n)/(atc*x"n)
~(3/2),x, algorithm="maxima"

[Out] integrate((c*xgxx~(3/4*n) + c*f*x~(1/4*n) + cxh*xx™n - axh)*x~(1/4*n - 1)/(c*
x"n + a)~(3/2), x)
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Fricas [A] time = 1.3892, size = 107, normalized size = 2.38

1 1
2 (cfxin —2ahxi" - ug)\/cx” +a

acnx" + a’n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1+1/4*n)*(~axh+c*f*x~(1/4*n)+c*xg*x™(3/4*n)+cxh*x"n)/(atc*x"n)
~(3/2),x, algorithm="fricas")

[Out] 2x(cxf*x~(1/2%n) - 2%axh*x~(1/4*n) - axg)*sqrt(cxx™n + a)/(axc*kn*xx™n + a~2%

n)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*x(-1+1/4*n)* (—axh+c*f*xx**(1/4*n)+cxg*x**(3/4*n)+cxh*xxx*n)/(atcx
x**n) **(3/2) ,x)

[Out] Timed out

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

J

Verification of antiderivative is not currently implemented for this CAS.

3 1 1
(chZ "+ofxi" + cha - ah)xZ -
dx

3
(cx™ +a)2
[In] integrate(x™(-1+1/4*n)*(-axh+c*xf*x~(1/4%n)+c*xg*x™(3/4*n)+cxh*x"n)/(atc*x™n)
~(3/2),x, algorithm="giac")

[Out] integrate((c*xgxx~(3/4*n) + c*f*x~(1/4*n) + cxh*xx™n - axh)*x~(1/4*n - 1)/(c*
x"n + a)~(3/2), x)
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n
f o) 1 (—ah+c a4 4 cgxdn/ 4+chx”)
3/2

3.13 dx

(a+cx™)

Optimal. Leaf size=65

n n—4
2x i (dn) T (ag + 2ahx"* — cfx”/z)

anvya + cx"

[Out] (-2*%x"(1 - n/4)*(d*x)~((-4 + n)/4)x(axg + 2*axh*xx~(n/4) - c*xf*xx~(n/2)))/(ax
nxSqrt[a + c*x"nl)

Rubi [A] time = 0.15557, antiderivative size = 65, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 54, e -

0.037, Rules used = {1817, 1816}

integrand size

n—4

2x1_%(dx) z (ug + 2ahx"* — cfx”/z)

anva + cx"

Antiderivative was successfully verified.

[In] Int[((d*x)~(-1 + n/4)*(-(axh) + c*f*x~(n/4) + c*gx~((3*n)/4) + c*h*x"n))/(
a + c*x"n)~(3/2),x]

[Out] (-2*x~(1 - n/4)*(d*x)~((-4 + n)/4)*(axg + 2*a*xh*x~(n/4) - cxf*x~(n/2)))/(ax
n*Sqrt[a + c*x"n])

Rule 1817

Int [(CA)*(x_)) " (m_.)*((e_) + (h_.)*x(x_)"(n_.) + (f_)*(x_)"(q_.) + (g_.)*
)" (_))N/(a)) + (c_)*x(x_)"(n_.))"(3/2), x_Symbol] :> Dist[(d*x) m/x"m
, Int[(x"m*(e + f*x~(n/4) + gxx~((3*n)/4) + h*xx"n))/(a + cxx"n)~(3/2), x],
x] /; FreeQl{a, c, d, e, £, g, h, m, n}, x] && EqQ[4*m - n + 4, 0] && EqQlq
, n/4] && EqQ[r, (3*n)/4] && EqQ[c*e + a*h, 0]

Rule 1816

Int[((x )" (m_D)*((e_ ) + (h_)*x(x_ )" (n_.) + (£_)*x(x_)"(q_.) + (g_)*xx_)"(r
_ON /(@) + (c_)*(x)"(m_.))"(3/2), x_Symbol] :> -Simp[(2*a*g + 4xaxh*x”
(n/4) - 2%cxf*x~(n/2))/(axcxnxSqrtla + c*x™nl]), x] /; FreeQ[{a, c, e, £, g,
h, m, n}, x] && EqQ[q, n/4] &% EqQlr, (3*n)/4] && EqQ[4*m - n + 4, 0] && E
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qQlc*e + axh, 0]

Rubi steps

dx

AT (ah + o F v 4 cox®4 4 ol n i T (—ah+ ofx 4 coxdt 4 gt
f (dx) " f 8 ) . (xl_z ( dx)—1+z) f ( f 8 )

3/2 3/2

(a + cx™) (a + cx™)

n 1
22177 (dx)a A (ag + 2ahx™* — ¢ fx"/z)

anva + cx"

Mathematica [A] time = 0.156561, size = 64, normalized size = 0.98

214 () (Cfxn/z —a (g + 2hxn/4))

adnva + cx"

Antiderivative was successfully verified.

[In] Integrate[((d*x)~ (-1 + n/4)*(-(axh) + cxf*x"(n/4) + c*xgxx~((3*n)/4) + cxh*x
“n))/(a + c*x™n)~(3/2),x]

[Out] (2x(d*x)~(n/4)*(c*xf*x~(n/2) - ax(g + 2xh*x"(n/4))))/(axd*n*x~(n/4)*Sqrt[a +
c*x"nl)

Maple [F] time = 0.043, size = 0, normalized size = 0.

n n 3n 3
f(dx)_1+Z (—ah +cofxt +cgxd + chx”) (a+cx") 2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x)~(-1+1/4%*n)*(—axh+cxf*x~(1/4*n)+cxg*x™(3/4*n)+cxh*x"n)/(a+c*x™n) ~(
3/2) ,%)

[Out] int((d*x)~(-1+1/4%n)*(-axh+cxf*x~ (1/4*n)+c*xgxx™(3/4*n)+cxh*x"n)/(a+ckx™n) ~(
3/2) ,%)
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Maxima [F] time = 0., size = 0, normalized size = 0.

3 1 1
(chfl "+cfxt” + chx - ah) (dx)1"!

f 3 dx

(cx™ +a)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((dx*x)~(-1+1/4*n)*(—axh+c*f*x~(1/4*n)+c*xg*x™(3/4*n)+cxh*x"n)/(atcx
x"n)~(3/2) ,x, algorithm="maxima"

[Out] integrate((ckxg+*x~(3/4*n) + cxf*x~(1/4*n) + cxh*x™n - axh)*(d*x)~(1/4*n - 1)
/(c*xx"™n + a)~(3/2), %)

Fricas [A] time = 1.44246, size = 163, normalized size = 2.51

1 1 1 1 1
2 (cdZ "lexa" —2ada " hyd " - adt "_1g)\/cx” +a

acnx" + a’n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x)~(-1+1/4*n)*(—a*xh+c*xf*x~(1/4*n)+c*xg*x™(3/4*n)+c*h*x"n)/ (atc*
x"n)~(3/2) ,x, algorithm="fricas")

[Out] 2*%(cxd™(1/4*n - 1)*f*x~(1/2*n) - 2*a*xd”(1/4*n - 1)*h*x~(1/4*n) - a*xd”(1/4*n
- Dxg)xsqrt(cxx™n + a)/(a*xc*kn*xx™n + a~2xn)

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

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x)**(-1+1/4*n)* (-axh+cxf*x*x*(1/4*n)+ckgrx**(3/4*n)+cxh*x*x*n)/(
a+ckx**n) **(3/2) ,x)

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

§n ln 1n—l
(ch4 +cfxt” 4+ chx" - ah) (dx)4

f 3 dx

(cx™ + a)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x)~(-1+1/4*n)*(-a*xh+c*f*x~(1/4*n)+c*xg*x~(3/4*n)+c*h*x"n)/ (atc*
x"n)~(3/2),x, algorithm="giac")

[Out] integrate((c*xg*x~(3/4*n) + cxf*x~(1/4*n) + cxh*x"n - axh)*(d*x)~(1/4*n - 1)
/(c*x™n + a)~(3/2), x)
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3.14 dx

n
f x_l+§ (—ah+cfx”/2+ch3”/2+chx2”)
3/2

(a+bx”+cx2”)

Optimal. Leaf size=75

2 (hx”/2 (b2 - 4ac) +c(bf - 2ag) + cx"(2cf - bg))

n (b2 - 4ac) Va + bx™ + cx?"

[Out] (-2*(cx(b*xf - 2xaxg) + (b72 - 4xaxc)*h*x~(n/2) + c*x(2%cxf - bxg)*x"n))/((b~
2 - 4xaxc)*n*Sqrtla + bxx"n + c*x~(2xn)])

Rubi [A] time = 0.10818, antiderivative size = 75, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 1, number of rules used = 1, integrand size = 61, e -

0.016, Rules used = {1753}

integrand size

2 (hx”/2 (bz - 4ac) +c(bf - 2ag) + cx"(2cf - bg))

n (b2 - 4ac) Va + bx" + cx2n

Antiderivative was successfully verified.

[In] Int[(x~(-1 + n/2)*(-(axh) + c*f*x~(n/2) + cxgxx”~((3%n)/2) + c*h*x~(2xn)))/(
a + bxx™n + c*x~(2*n))~(3/2),x]

[Out] (-2%(cx(bxf - 2*axg) + (072 - 4*xaxc)*h*x~(n/2) + c*x(2*xc*xf - b*xg)*x™n))/((b”
2 - 4xaxc)*nxSqrtla + b*x™n + c*x~(2%n)])

Rule 1753

Int[((x )" (m_D)*((e_ ) + (f_)*x(x_)"(q_.) + (g_)*xx_)"(r_.) + (h_)*(x_)"(s
SN/ (@) + (b_)*(x )" (n_.) + (c_.)*(x_)"(n2_.))"(3/2), x_Symbol] :> -Si
mp [(2%c*x (bxf - 2%axg) + 2xh* (b2 - 4*axc)*x~(n/2) + 2*cx(2xc*xf - b*g)*x™n)/
(cxn*(b~2 - 4xaxc)*Sqrtla + bxx"n + cxx~(2*n)]), x] /; FreeQ[{a, b, c, e, £
, € h, m, n}, x] && EqQ[n2, 2*n] && EqQlq, n/2] && EqQ[r, (3*n)/2] && EqQ[
s, 2xn] && NeQ[b~2 - 4xaxc, 0] && EqQ[2*m - n + 2, 0] && EqQ[c*e + a*h, 0]

Rubi steps
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x_1+g (—ah + Cfxn/z " ng3n/2 + Cthn) 2 (C(bf _ zag) + (bz — 4ac) a2 + C(2Cf - bg)Xn)

d
(a 4 byt + CxZn)3/2 * (b2 - 4ac) nva + bx* + cx?"

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

$Aborted

Verification is Not applicable to the result.

[In] Integrate[(x~(-1 + n/2)*(-(axh) + cxf*x~(n/2) + ckxgxx~((3*n)/2) + cxhxx~(2x
n)))/(a + b*x™n + c*x~(2*n))~(3/2),x]

[Out] $Aborted

Maple [F] time = 0.029, size = 0, normalized size = 0.

3n _g

fx_Hg (—ah + cfxg +cgx? + cth”) (a +bx" + cxz”) 2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~(-1+1/2*n)*(-axh+c*xf*x” (1/2%n)+ckgxx™(3/2*n)+cxh*x~(2#n) )/ (a+b*x n+cx
x~(2%n)) " (3/2) ,%)

[Out] int(x”~(-1+1/2%n)*(-axh+cxf*x”~(1/2*n)+cxg*x™ (3/2*n) +cxh*x™ (2*n)) / (a+b*x " n+c*
x~(2*n))~(3/2) ,x%)

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

J

Verification of antiderivative is not currently implemented for this CAS.

3 1 1
2 ! In-1
(chxzn +cgxz" +cfx2" - ah)xz !

dx

N W

(cxz’1 + bx" + a)
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[In] integrate(x~(-1+1/2xn)*(—a*xh+c*f*x~(1/2*n)+c*xg*x™(3/2*n)+cxh*x~(2*n) )/ (a+b*
X n+cxx”(2#n)) ~(3/2) ,x, algorithm="maxima")

[Out] integrate((cxh*x~(2xn) + c*g*x~(3/2*n) + cxf*x~(1/2*n) - axh)*x~(1/2%n - 1)
/(cxx”™(2*n) + b*x™n + a)~(3/2), x)

Fricas [A] time = 1.50595, size = 240, normalized size = 3.2

1
2 (bcf —2acg + (b2 —4ac)hx§n + (2 2f - bcg)x”)\/cxzn +bx" +a

(bzc -4 acz)nxzn + (b3 -4 abc)nx” + (ab2 -4 aZC)n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1+1/2xn)*(—a*xh+c*f*x~(1/2*n)+c*xg*x~(3/2*n)+c*xh*x~(2*n) )/ (a+b*
X n+cxx”(2#n)) ~(3/2) ,x, algorithm="fricas")

[Out] -2x(bkxcxf - 2*akxcxg + (b~2 - 4*axc)*h*xx~(1/2xn) + (2%c™2xf - b*ckxg)*x™n)*sq
rt(c*x™(2*n) + b*x™n + a)/((b72*c - 4xa*xc”2)*n*x~(2*n) + (b~3 - 4*axbxc)*nx
x"n + (axb™2 - 4*a”~2%c)*n)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*x(-1+1/2%n)* (—a*xh+c*xf*x*x*x(1/2*n)+ckgxx**(3/2%n)+cxh*xxx* (2*xn) )/ (
atbxxkkn+cxxk* (2xn) ) #*(3/2) ,x)

[Out] Timed out

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

J

3 1 1
(cth” +egr2” +cfx2" - ah)xE o
dx

N w

(ch” + bx" + u)
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~(-1+1/2*n)*(-axh+cxf*x~(1/2*n)+c*xgxx~(3/2*n)+c*xh*x~(2x*n) )/ (atb*
X n+cxx~(2#n)) ~(3/2) ,x, algorithm="giac")

[Out] integrate((cxh*x~(2*n) + cxgxx~(3/2*n) + cxf*x~(1/2%n) - axh)*x~(1/2*%n - 1)
/(c*x~™(2*n) + b*x"n + a)~(3/2), x)
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3.15 dx

n
f (dx)_1+§ (—ah+c Fxl2 4 cqx3n/ 2+chx2”)

(a+bx” +cx2”)3/2

Optimal. Leaf size=95

n2
2

(hx”/2 (b2 - 4ac) +c(bf - 2ag) + cx"(2cf - bg))
n (bz - 4ac) Va + bx" + cx?"

2x1_g (dx)

[Out] (-2*%x"(1 - n/2)*x(d*x)~((-2 + n)/2)*(c*x(b*xf - 2*axg) + (b2 - 4*axc)*h*x” (n/
2) + cx(2%cxf - bxg)*x"n))/((b72 - 4xaxc)*n*Sqrtla + b*x™n + c*xx”(2*n)])

Rubi [A] time = 0.217227, antiderivative size = 95, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 63, e e .

0.032, Rules used = {1754, 1753}

integrand size

n2
2

(hxn/2 (b2 _ 4ac) +c(bf —2ag) + cx"(2cf - bg))
n (bz - 4ac) Va + by + cx?

2x1_; (dx)

Antiderivative was successfully verified.

[In] Int[((d*x)~ (-1 + n/2)*(-(axh) + c*xfxx~(n/2) + c*xg*xx~((3*n)/2) + cxh*x~(2*n)
))/(a + b*x™n + cxx”(2*n))~(3/2),x]

[Out] (-2*%x"(1 - n/2)*(d*x)~((-2 + n)/2)*(c*x(b*xf - 2*axg) + (b~2 - 4*axc)*h*x” (n/
2) + cx(2%cxf - bxg)*x"n))/((b72 - 4xa*xc)*n*Sqrtla + b*x™n + c*xx”(2*n)])

Rule 1754

Int[(CCA)*(x_))"(m_.)*x((e_) + (£_)*(x_)"(q_.) + (g_.)*(x_)"(r_.) + (h_.)*
(x)7(@s_)N/(a)) + (b_)*x(x_)"(n_.) + (c_)*(x_)"(n2_.))"(3/2), x_Symbol]
:> Dist[(d*x) "m/x"m, Int[(x"m*(e + f*x~(n/2) + g*x~((3*n)/2) + h*x~(2%n)))
/(a + b*x"n + c*x~(2*n))~(3/2), x], x] /; FreeQ[{a, b, ¢, d, e, f, g, h, m,
n}, x] && EqQ[n2, 2*n] && EqQlq, n/2] && EqQ[r, (3*n)/2] && EqQ[s, 2*n] &&
NeQ[b~2 - 4xa*xc, 0] && EqQ[2*m - n + 2, 0] && EqQ[c*e + axh, 0]

Rule 1753

Int [((x_)"(m_.)*((e_) + (£_)*(x_)7(q_.) + (g_)*(x_)"(r_.) + (h_)*(x_)"(s
o))/ (al) + (b_D*(x_)"(m_.) + (c_)*(x_)"(m2_.))"(3/2), x_Symbol] :> -Si
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mp [(2%c*x (b*f - 2%axg) + 2xh* (b2 - 4*axc)*x”~(n/2) + 2*cx(2xc*f - b*xg)*x™n)/
(cxn*(b™2 - 4xaxc)*Sqrtla + b*xx"n + cxx~(2*n)]), x] /; FreeQ[{a, b, c, e, £

, g h, m, n}, x] & EqQ[n2, 2*n] && EqQlq, n/2] && EqQ[r, (3*n)/2] && EqQL
s, 2xn] && NeQ[b~2 - 4xaxc, 0] && EqQ[2*m - n + 2, 0] && EqQ[c*e + a*h, 0]

Rubi steps

f (dx)_lJrg (—ah +cfx™? + cgx®? + cth")

(a + bx" + cx2’1)3/2

_1+E
, 0 x T2 (—ah + cfx"? + cox®M2 + chy?h
dx = (xl_i(dx)_HE) f ( f § ) dx

(u + bx" + ch”)3/2

n 1
2x1_5(dx)i(_2+n) (C(bf _ Zﬂg) + (b2 — 4ﬂC) hxn/z + C(2Cf - bg)Xn)
(bz - 4ac) nm

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

$Aborted

Verification is Not applicable to the result.

[In] Integrate[((d*x)~ (-1 + n/2)*(-(axh) + c*xf*x~(n/2) + cxgxx~((3%n)/2) + c*hxx
“(2%n)))/(a + b*x"n + c*x"(2*n)) "~ (3/2),x]

[Out] $Aborted

Maple [F] time = 0.022, size = 0, normalized size = 0.

3

n n 3n 3
f(dx)_Hi (—ﬂh +cfx? +cQx? + cth”) (a +bx" + ch”) 2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x)~(-1+1/2#*n)*(—a*xh+cxf*x~(1/2*n)+cxg*x™ (3/2*n) +cxh*xx™ (2*n)) / (a+tb*x™
n+c*xx” (2%n)) ~(3/2) ,x)

[Out] int((d*x)~(-1+1/2#n)*(-axh+cxf*x~ (1/2*n)+cxgxx™ (3/2*n) +cxh*x~(2+n)) / (a+b*x™
n+cxx”(2*n))~(3/2) ,x)
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Maxima [F] time = 0., size = 0, normalized size = 0.

J

Verification of antiderivative is not currently implemented for this CAS.

3 1 1
(chxz’7 +cgxz" +cfx2" - ah) (dx)2 "
dx

N w

(chn + bx" + a)
[In] integrate((d+*x)~(-1+1/2%n)*(-axh+c*f*x™ (1/2%n)+c*xgkx™ (3/2*n)+cxh*x~(2*n) )/ (
atb*xx"n+c*x” (2*n)) " (3/2) ,x, algorithm="maxima")

[Out] integrate((cxh*x™(2*n) + c*gxx~(3/2*n) + cxfxx~(1/2*n) - axh)*(dxx)~(1/2*n
- 1)/(c*x”~(2%n) + b*x™n + a)~(3/2), x)

Fricas [A] time = 1.4377, size = 300, normalized size = 3.16

2 ((bz - 4ac)d%"_1hx%" + (2 cf - bcg)d%"_lx” + (bcf - 2acg)d% "_1)\/cx2” +bx" +a

(bzc -4 acz)nxzn + (b3 -4 abc)nx” + (ub2 -4 azc)n

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x)~(-1+1/2%n)*(—a*h+c*f*x~(1/2*n)+c*xg*x™ (3/2*n)+cxh*x~ (2*n) )/ (
atb*xx"n+c*x” (2*n) )~ (3/2) ,x, algorithm="fricas")

[Out] -2%x((b~2 - 4*axc)*d”(1/2*n - 1)*xh*x”~(1/2%n) + (2xc™2*f - bkxcxg)*d~(1/2*n -
D*x™n + (bxcxf - 2kaxckxg)*d™(1/2*n - 1))*sqrt(cxx”(2#n) + b*x™n + a)/((b"2
xC — 4xa*xc”2)*n*x”(2%n) + (b3 - 4*axbkxc)*n*x"n + (axb”™2 - 4*a~2%c)*n)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x)**(-1+1/2*n)* (—a*h+cxf*x**x (1/2*%n) +cxgxx** (3/2%n) +cxhxx** (2*n
)/ (a+bkx**xn+crxr* (2*xn) ) *x* (3/2) ,x)
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[Out] Timed out

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

Verification of antiderivative is not currently implemented for this CAS.

3 1 1
chx®" + cgx2" + cfx2" - ah) (dx)2"!
dx

3
(cxzn + bx" + a)z

[In] integrate((d*x)~(-1+1/2*n)* (—a*xh+c*f*x~(1/2*n)+cxg*x” (3/2*n)+cxh*x~ (2*n) )/ (
atbxx n+c*x~(2+n)) " (3/2) ,x, algorithm="giac")

[Out] integrate((cxh*x™(2*n) + c*xgxx~(3/2*%n) + cxf*xx~(1/2*n) - axh)*(d*x)~(1/2*n
- 1)/(c*x~(2*n) + b*x"n + a)~(3/2), x)
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3.16 [(gx)" (a + bx" + cxzn)p (a(l +m) + b(1 + m+n + np)x" -
Optimal. Leaf size=29

+1
(gx)m+1 (a + bx" + cx2”)p

8

[Out] ((g*x)~(1 + m)*(a + bxx™n + c*x~(2*n))~(1 + p))/g

Rubi [A] time = 0.0712211, antiderivative size = 29, normalized size of antiderivative
1., number of steps used = 1, number of rules used = 1, integrand size = 56, number of rules_

integrand size
0.018, Rules used = {1747}

+1
(gx)erl (u + bx™ + cxzn)p

8

Antiderivative was successfully verified.

[In] Int[(g*x) m*(a + b*x"n + c*x~(2%n)) p*(a*(1l + m) + b*x(1 + m + n + n*p)*x_n
+ cx(1 + m + 2xnx(1 + p))*x~(2*n)),x]

[Out] ((gxx)~(1 + m)*(a + b*x"n + cxx~(2*n))~(1 + p))/g

Rule 1747

Int[((g_.)*(x_))"(m_.)*x((a_) + (b_)*(x_)"(n_.) + (c_.)*(x_)"(n2_.))"(p_.)*
(d) + (e_)*x(x_)"(n_.) + (£_)*(x_)"(n2_.)), x_Symbol] :> Simp[(d*(g*x)~(
m+ 1)x(a + b*x™n + c*xx~(2*n)) " (p + 1)) /(axgx(m + 1)), x] /; FreeQ[{a, b, c
, d, e, f, g, m, n, p}, x] && EqQ[n2, 2*n] && EqQ[a*ex(m + 1) - bxd*(m + nx
(p+1) + 1), 0] & EqQ[a*xf*(m + 1) - cxd*(m + 2*nx(p + 1) + 1), 0] && NeQ[
m, -1]

Rubi steps

(gx)t+m (a + bx" + cx2”)1+'

8

f(gx)m (a +bx" + ch”)p (a(l +m) + bl +m+n+np)x” +c(l +m+2n(1+ p))xzn) dx =
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Mathematica [A] time = 0.449842, size = 24, normalized size = 0.83

xX(gx)™ (a + x" (b + cx)y*!

Antiderivative was successfully verified.

[In] Integratel[(g*x) m*(a + b*x"n + c*xx~(2*n)) p*(a*x(l + m) + bx(1 + m + n + n*p
)*x"n + cx(1 + m + 2xn*x(1 + p))*x~(2*n)) ,x]

[Out] x*(g*x) m*x(a + x"n*(b + c*x™n))~(1 + p)

Maple [F] time = 0.055, size = 0, normalized size = 0.

f(gx)m(a+bx"+cx2”)p(a(1+m)+b(pn+m+n+1)x"+c(1+m+2n(1 +p))x2”) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((g*x) “m*(a+b*x " n+cxx™(2*n)) “p* (a*x (1+m)+b* (n*p+m+n+1)*x " n+ckx (1+m+2*xn* (1+
p))*x~(2%n)) ,x)

[Out] int((g*x) “m*(atb*x"n+c*xx™(2*n)) “p* (a* (1+m) +b* (n*p+m+n+1) *x"n+c* (1+m+2*xn* (1+
p))*x”~(2*n)) ,x)

Maxima [B] time = 1.54354, size = 81, normalized size = 2.79

(agmxxm + Cgmxe(mlog(x)+2nlog(x)) + bgmxe(m log(x)+n log(x)))(CXZn + b + a)P

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((g*x) “m*(a+b*x " n+c*x~ (2*n)) “p* (a*x(1+m)+b* (n*p+m+n+1)*x " n+c* (1+m+2
*n* (1+p) ) *x~(2#n) ) ,x, algorithm="maxima"

[Out] (a*xg m*x*x"m + cxg mxx*e” (m*log(x) + 2*n*xlog(x)) + bxg mkx*e” (m*¥log(x) + nx
log(x)))*(c*x~(2*n) + b*x™n + a)7p
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Fricas [B] time = 1.4631, size = 174, normalized size = 6.

(CX.XZ ne(m log(g)+mlog(x)) + bxxne(m log(g)+m10g(x)) + uxe(m log(g)+m log(x)))(cxzn + b + H)P

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((g*x) “m*(a+b*x " n+c*x~ (2*n)) “p* (a*x(1+m)+b* (n*p+m+n+1)*x " n+c* (1+m+2
*xn* (1+p) ) *x~(2#n)) ,x, algorithm="fricas")

[Out] (c*xxx”(2%n)*e” (m*¥log(g) + m*log(x)) + b*x*x"n*e” (mklog(g) + mxlog(x)) + ax
x*xe” (mxlog(g) + m*log(x)))*(c*x~(2%n) + b*xx™n + a)7p

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate ((gxx)**m* (a+b*x**n+ckxx* (2%xn) ) **p* (a* (1+m) +b* (n*p+m+n+1) kxx*kn+cx* (
1+m+2xn* (1+p) ) kx** (2%n) ) ,x)

[Out] Timed out

Giac [B] time = 1.18331, size = 130, normalized size = 4.48

(ch” +bx" + a)pcxx2 nplmlog(g)+mlog() (ch” +bx" + a)pbxx”e(m log(g) +mlog() (ch” +bx" + a)paxe(m log(g) +log

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((g*x) “m* (a+b*x " n+c*x~ (2*n)) “p* (a*x(1+m)+b* (n*p+m+n+1)*x " n+c* (1+m+2
*n* (1+p) ) *x~(2*n)) ,x, algorithm="giac")

[Out] (c*x~(2*%n) + bxx"n + a) p*c*x*x”(2*n)*e” (m*xlog(g) + mxlog(x)) + (c*x™(2#n)
+ b*x"n + a) “pxb*x*x"n*e” (m*xlog(g) + m*log(x)) + (c*x~(2%n) + b*xx"n + a) “px
axxxe” (m*log(g) + mxlog(x))
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A+Bx""+Cx2"+Dy"

317 | dx

<a+bx”+cx2”)2

Optimal. Leaf size=494

1 1 2cx™ ACZ(4ac(1—2n)—b2(1—n))—a(—Zbc(aD(n+2)+Bcn)+4111:2C—b2cC(1—n)+b3D)
x,Fi(1,=1+ =; - ) — bc(1 = n)(aC + Ac) + ab®*D
21 ( n n" p—Vbh2-4ac ( Vb2-4ac ( X )

acn (b2 - 4ac) (b - M)

[Out] (x*x(Axcx(b"2 — 2xaxc) - a*x(b*B*c - 2*axc*C + axbxD) + (b*ckx(A*c + a*xC) - ax*
b~2*D — 2xaxc*x(Bxc - a*D))*x"n))/(axcx(b~2 - 4*axc)*n*(a + b*x"n + cxx~(2*n
))) + ((axb™2*D - bxck(Axc + a*C)*(1 - n) + 2*akxckx(Bkcx(1 - n) - a*xDx(1 + n
)) + (A*c™2x(4*a*xcx(1 - 2*n) - b™2x(1 - n)) - ax(4*a*xc™2*C + b~3*D - b~ 2xc*
Cx(1 - n) - 2%bkcx(Bxc*n + a*D*x(2 + n))))/Sqrt[b~2 - 4xaxc])*x*Hypergeometr
ic2F1[1, n~(-1), 1 + n~(-1), (-2xc*x"n)/(b - Sqrt[b~2 - 4*axc])])/(axc*x(b~2
- 4xaxc)*(b - Sqrt[b~2 - 4*axc])*n) + ((a*b”™2*D - b*xck(A*xc + a*xC)*(1 - n)
+ 2xaxck(Bxcx(1 - n) - axDx(1 + n)) - (Axc™2x(4*xaxc*x(1 - 2¥n) - b~2*x(1 - n)
) — ax(4*a*xc”2+%C + b73*D - b72xcxCx(1 - n) - 2¥b*ckx(Bkcxn + axDx(2 + n))))/
Sqrt[b~2 - 4x*axc])x*x*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (-2*c*xx"n)/(b
+ Sqrt[b~2 - 4xaxc])])/(axc*x(b~2 - 4*axc)*(b + Sqrt[b~2 - 4*axc])x*n)

Rubi [A] time = 1.58409, antiderivative size = 494, normalized size of antiderivative =

. . . ber of rul
1., number of steps used = 4, number of rules used = 3, integrand size = 38, e -

0.079, Rules used = {1794, 1422, 245}

integrand size

1 1 20x!t Ac?(4ac(1-2n)-1?(1-n))-a(~2bc(aD(n+2)+Ben)+4ac2C-b%cC(1-n)+b°D) )
x,F; (1,;,1+;,—b_\/b2__4ac)( N —bc(1 —n)(aC + Ac) + ab“D

acn (bz - 4ac) (b - M)

Antiderivative was successfully verified.

[In] Int[(A + Bxx"n + Cxx~(2*n) + D*x~(3*n))/(a + b*x™n + c*x~(2%n))"2,x]

[Out] (x*x(Axcx(b~2 - 2*a*xc) - a*x(b*Bxc - 2xaxc*C + axb*D) + (bxcx(Axc + axC) - ax
b~2*D — 2xaxc*x(B*c - a*D))*x"n))/(axcx(b~2 - 4*axc)*n*(a + b*x™n + cxx~(2*n

))) + ((a*¥b™2+D - bkxckx(Axc + a*xC)*(1 - n) + 2*axckx(Bxcx(1 - n) - a*xD*x(1 + n

)) + (A*xc™2x(4*a*xckx(1 - 2*n) — b™2*x(1 - n)) - a*x(4*axc™2*C + b~3*D — b~ 2xc*

Cx(1 - n) - 2xbkc*x(Bxc*kn + a*Dx(2 + n))))/Sqrt[b”2 - 4x*axc])*x*Hypergeometr
ic2F1[1, n~(-1), 1 + n~(-1), (-2*c*x"n)/(b - Sqrt[b~2 - 4xa*xc])])/(axcx(b~2

- 4xaxc)*(b - Sqrt[b~2 - 4xaxc])*n) + ((a*b”2#D - b*cx(Axc + a*xC)*(1 - n)
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+ 2xaxck(Bxc*(1 - n) - a*xD*(1 + n)) - (Axc™2+(4xa*xc*(1 - 2*n) - b™2x(1 - n)
) — ax(4*xaxc™2*%C + b73*%D - b72*c*kCk(1 - n) - 2*bkck(Bkckn + a*D*(2 + n))))/
Sqrt[b~2 - 4x*axc])x*x*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (-2*c*xx"n)/(b
+ Sqrt[b~2 - 4xaxc])])/(axc*x(b~2 - 4*axc)*(b + Sqrt[b~2 - 4*axc])x*n)

Rule 1794

Int[(P3_)*((a_) + (b_.)*x(x_ )" (n_) + (c_)*(x_)"(m2_))"(p_), x_Symbol] :> Wi
th[{d = Coeff[P3, x"n, 0], e = Coeff[P3, x"n, 1], f = Coeff[P3, x"n, 2], g
= Coeff[P3, x"n, 3]}, -Simp[(x*x(b~2*cxd - 2xa*xcx(cxd - axf) - axb*x(c*xe + ax
g) + (b*ckx(cxd + axf) - axb™2%g - 2kaxck(cke - axg))*x n)*(a + bxx™n + c*x~
(2%n))~(p + 1)) /(a*xcxn*x(p + 1)*(b"2 - 4xa*xc)), x] - Dist[1/(a*xcxn*x(p + 1)*(
b~2 - 4xaxc)), Int[(a + b*x"n + c*x”(2*n)) " (p + 1)*Simp[axb*(c*e + a*xg) - b
“2%ckd*(n + nxp + 1) - 2kaxck(axf - cxd*(2*nx(p + 1) + 1)) + (axb™2*xgx(nx(p
+ 2) + 1) - b*xcx(cxd + axf)*x(n*x(2%p + 3) + 1) - 2*axcx(axgx(n + 1) - cxex*(
nx(2xp + 3) + 1)))*x"n, x], x], x]] /; FreeQ[{a, b, c, n}, x] && EqQ[n2, 2%
n] && PolyQ[P3, x"n, 3] &% NeQ[b~2 - 4xaxc, 0] && ILtQ[p, -1]

Rule 1422

Int[((d_) + (e_)*(x_)"(n_))/((a_) + (b_.)*(x_)"(n_) + (c_.)*(x_)"(n2))), x
_Symbol] :> With[{q = Rt[b"2 - 4*a*xc, 2]}, Dist[e/2 + (2*c*d - bxe)/(2*q),

Int[1/(0/2 - gq/2 + c*x"n), x], x] + Distl[e/2 - (2xcxd - bxe)/(2*xq), Int[1/(
b/2 + q/2 + cxx"n), x], x]] /; FreeQ[{a, b, ¢, d, e, n}, x] && EqQ[n2, 2xn]
&& NeQ[b~2 - 4xaxc, 0] && NeQ[c*d"2 - bxdxe + axe”2, 0] && (PosQ[b"2 - 4x*a
*c] || 1IGtQ[n/2, 0])

Rule 245

Int[((a_) + (b_.)*(x )" (n_))"(p_), x_Symbol] :> Simp[a p*x*xHypergeometric2F
1[-p, 1/n, 1/n + 1, -((b*x"n)/a)], x] /; FreeQ[{a, b, n, p}, x] && 'IGtQlp
, 0] && !'IntegerQ[1/n] && !ILtQ[Simplify[1/n + pl, 0] && (IntegerQ[pl ||
GtQla, 01)

Rubi steps
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X

A + Bx" + Cx2 + D" X (Ac (bz -~ 2ac) —a(bBc - 2acC + abD) + (bc(Ac +aC) — ab®*D - 2ac(Bc - aD)) x”)
f (a 4 byt + szn)z ac (b2 - 4ac) n (a + bx + ch”)

X (Ac (bz -~ 2ac) — a(bBc - 2acC + abD) + (bc(Ac +aC) — ab®*D - 2ac(Bc — aD)) x”)

ac (bz - 4ac) n (a + bx + cxz’l)

X (Ac (bz -~ 2ac) — a(bBc - 2acC + abD) + (bc(Ac +aC) — ab®*D - 2ac(Bc — aD)) x”)

ac (bz - 4610) n (a + bx + ch”)

Mathematica [B] time = 4.94864, size = 2402, normalized size = 4.86

Result too large to show

Antiderivative was successfully verified.

[In] Integrate[(A + Bxx™n + C*x~(2*n) + D*x~(3#n))/(a + b*x"™n + c*x~(2*n))~2,x]

[Out] -((x*x((b"2 - 4xaxc)*(-b + Sqrt[b™2 - 4xa*xc])*(b + Sqrt[b~2 - 4*a*xc])*(1 + n
)*(—(Axcx(b™2 - 2xaxc + bxcxx™n)) + ax(2*B*c”2%x"n + b72+D*x"n + b*(B*c + a
xD - cxC*x"n) - 2*%a*xcx(C + D*x"n))) + 2%Axbxc”3*Sqrt[b~2 - 4*axc]*x"n*x(a +
x"n*x(b + c*x"n))*(-((b + Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1, 1 + n~(-1)
, 2+ n7(-1), (2xc*x"n)/(-b + Sqrt[b”™2 - 4xaxc])]) + (b - Sqrt[b~2 - 4x*axc]
) *Hypergeometric2F1[1, 1 + n~(-1), 2 + n~(-1), (-2*c*x"n)/(b + Sqrt[b”™2 - 4
xaxc])]) - 4xaxBxc”3*Sqrt[b~2 - 4*axc]*x"nx(a + x"nx(b + c*x"n))*(-((b + Sq
rt[b™2 - 4xaxc])*Hypergeometric2F1[1, 1 + n~(-1), 2 + n™(-1), (2*c*x"n)/(-b
+ Sqrt[b”™2 - 4xaxc])]) + (b - Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1, 1 +
n~(-1), 2 + n7(-1), (-2*c*x"n)/(b + Sqrt[b~2 - 4*axc])]) + 2xa*bxc~2*xSqrt[b
72 - 4xaxc]*Cxx"nx(a + x"n*x(b + c*x"n))*(-((b + Sqrt[b~2 - 4x*axc])*Hypergeo
metric2F1[1, 1 + n~(-1), 2 + n~(-1), (2*c*x"n)/(-b + Sqrt[b~2 - 4*axc])]) +
(b - Sqrt[b~2 - 4*axc])*Hypergeometric2F1[1, 1 + n~(-1), 2 + n~(-1), (-2*c
xx"n)/(b + Sqrt[b™2 - 4xa*xc])]) - 2%axb~2*cxSqrt[b~2 - 4xa*xc]*Dxx"n*x(a + x~
n*x(b + cxx™n))*(-((b + Sqrt[b~2 - 4*axc])*Hypergeometric2F1[1, 1 + n~(-1),
2 + n7(-1), (2%c*x"n)/(-b + Sqrt[b~2 - 4xaxc])]) + (b - Sqrt[b~2 - 4*axc])*
Hypergeometric2F1[1, 1 + n~(-1), 2 + n~(-1), (-2*c*x"n)/(b + Sqrt[b~2 - 4x*a
*c])]) + 4xa”2xc"2+Sqrt[b”2 - 4xaxc]*D*x"n*(a + x"n*x(b + c*x"n))*(-((b + Sq
rt[b™2 - 4xaxc])*Hypergeometric2F1[1, 1 + n~(-1), 2 + n~(-1), (2*c*x"n)/(-b
+ Sqrt[b”2 - 4xa*xc])]) + (b - Sqrt[b~2 - 4*axc])*Hypergeometric2F1[1, 1 +
n~(-1), 2 + n7(-1), (-2*c*x"n)/(b + Sqrt[b~2 - 4*axc])]) - 2xA*xbxc~3*Sqrt[b
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72 - 4xaxc]* nxx"nx(a + x"nx(b + cxx"n))*(-((b + Sqrt[b~2 - 4*axc])*Hypergeo
metric2F1[1, 1 + n~(-1), 2 + n~(-1), (2%c*x"n)/(-b + Sqrt[b”™2 - 4xaxc])]) +
(b - Sqrt[b~2 - 4*axc])*Hypergeometric2F1[1, 1 + n~(-1), 2 + n~(-1), (-2xc
xx"n)/(b + Sqrt[b™2 - 4xaxc])]) + 4*axBxc~3xSqrt[b~2 - 4xa*cl*nxx"n*x(a + x~
nx(b + cxx"n))*(-((b + Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1, 1 + n~(-1),
2 + n7(-1), (2%cxx™n)/(-b + Sqrt[b~2 - 4xaxc])]) + (b - Sqrt[b~2 - 4x*axc])*
Hypergeometric2F1[1, 1 + n~(-1), 2 + n~(-1), (-2xc*x"n)/(b + Sqrt[b~2 - 4xa
xc])]) - 2xaxbxc”2*xSqrt[b~2 - 4*axc]*Cnxx"n*x(a + x"nx(b + cxx"n))*(-((b +
Sqrt[b~2 - 4x*axc])*Hypergeometric2F1[1, 1 + n~(-1), 2 + n~(-1), (2%c*x"n)/(
-b + Sqrt[b~2 - 4xaxc])]) + (b - Sqrt[b~2 - 4*axc])*Hypergeometric2F1[1, 1
+n7(-1), 2 + n7(-1), (-2xc*x"n)/(b + Sqrt[b~2 - 4*axc])]) + 4*xa~2%c~2*Sqrt
[b72 - 4xaxc]*D*n*x " n*(a + x"nx(b + c*x™n))*(-((b + Sqrt[b™2 - 4*axc])x*Hype
rgeometric2F1[1, 1 + n™(-1), 2 + n7(-1), (2%c*x"n)/(-b + Sqrt[b~2 - 4xax*c])
1) + (b - Sqrt[b~2 - 4x*axc])*Hypergeometric2F1[1, 1 + n~(-1), 2 + n~(-1), (
-2xc*x"n) /(b + Sqrt[b~2 - 4xaxc])]) + 2xAxb~2%c"2xSqrt[b~2 - 4*axc]*(1 + n)
x(a + x"nx(b + c*x™n))*x(-((b + Sqrt[b~2 - 4*axc])*Hypergeometric2F1[1, n~(-
1), 1 +n7(-1), (2%c*x™n)/(-b + Sqrt[b~2 - 4*a*xc])]) + (b - Sqrt[b”2 - 4xax
c])*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (-2%c*x"n)/(b + Sqrt[b~2 - 4x*a
xc])]) - 2xaxb*Bxc”2xSqrt[b”2 - 4xaxc]*(1 + n)*x(a + x"n*x(b + c*x"n))*(-((b
+ Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (2*c*x"n)/(-b
+ Sqrt[b~2 - 4*axc])]) + (b - Sqrt[b”™2 - 4xaxc])x*Hypergeometric2F1[1, n~(-
1), 1 +n7(-1), (-2xc*xx"n)/(b + Sqrt[b~2 - 4*axc])]) - 4*xaxAxc”3*Sqrt[b~2 -
4xaxc]*(1 + n)*x(a + x"n*x(b + c*x™n))*(-((b + Sqrt[b~2 - 4*axc])*Hypergeome
tric2F1[1, n~(-1), 1 + n~(-1), (2*c*x"n)/(-b + Sqrt[b~2 - 4x*axc])]) + (b -
Sqrt[b~2 - 4x*axc])*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (-2%c*x"n)/(b +
Sqrt[b™2 - 4xaxc])]) + 4*a”2*%c”2xSqrt[b~2 - 4*axc]*Cx(1 + n)*(a + x"nx(b +
cxx™n))*(-((b + Sqrt[b~2 - 4*axc])*Hypergeometric2F1[1, n~(-1), 1 + n~(-1)
, (2xc*xx™n)/(-b + Sqrt[b~2 - 4xa*xc])]) + (b - Sqrt[b~2 - 4xaxc])*Hypergeome
tric2F1[1, n~(-1), 1 + n~(-1), (-2%c*x"n)/(b + Sqrt[b~2 - 4*axc])]) - 2xa~2
xb*xckxSqrt [b™2 - 4xaxc]*D*(1 + n)*(a + x"n*x(b + c*x"n))*(-((b + Sqrt[b~2 - 4
xaxc])*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (2*c*x"n)/(-b + Sqrt[b~2 -
4xaxc])]) + (b - Sqrt[b~2 - 4*axc])*Hypergeometric2F1[1, n~(-1), 1 + n~(-1)
, (=2%c*x"n)/(b + Sqrt[b~2 - 4*axc])]) - 2xA*xb7"2xc”2xSqrt[b™2 - 4xaxc]*n*x(1
+ n)x(a + x"n*x(b + cxx™n))*(-((b + Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1,
n~(-1), 1 + n~(-1), (2*c*x"n)/(-b + Sqrt[b~2 - 4xax*xc])]) + (b - Sqrt[b~2 -
4xaxc])*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (-2*c*x"n)/(b + Sqrt[b~2
- 4xaxc])]) + 8*axAxc”3xSqrt[b”2 - 4xaxcl*nx(1 + n)*(a + x"nx(b + c*x"n))*(
-((b + Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1, n~(-1), 1 + n~(-1), (2%c*x"n
)/(-b + Sqrt[b~2 - 4*axc])]) + (b - Sqrt[b~2 - 4xaxc])*Hypergeometric2F1[1,
n~(-1), 1 + n7(-1), (-2*%cxx"n)/(b + Sqrt[b™2 - 4xaxc])])))/(axc*x(b”™2 - 4x*a
xc) 2% (-b + Sqrt[b~2 - 4*axc])*(b + Sqrt[b~2 - 4*axc])*nx(1 + n)*(a + x"n*(
b + c*x™n))))
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Maple [F] time = 0.024, size = 0, normalized size = 0.

dx

f A + Bx" + Cx%" 4+ Dx3"

2
(a + bx" + cx2”)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((A+B*x"n+Cxx~ (2*n)+D*x~(3*n))/(a+b*x " n+c*xx~(2*n)) "2,x)

[Out] int((A+B*x"n+C*x~ (2*n)+D*x~(3*n))/(a+b*x n+cxx~(2*n)) "2,x)

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

(Cabc — 2 Bac? + Abc? - (abz -2 azc)D)xx” - (Dazb —2Ca?c + Babc - (bzc -2 acz)A)x

a’b?cn — 4 a3c?n + (ab2c2n -4 uzc3n)x2” + (ab3cn -4 aZbczn)x"

f Da?b — 2 Ca?c + Bab

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((A+B*x"n+Cxx~(2*n)+D*x~(3*n))/(atb*x " n+c*xx~(2*n))~2,x, algorithm=
"maxima")

[Out] ((Ckxaxbxc — 2*xBxaxc™2 + Axb*c™2 - (a*b”™2 - 2*xa~2xc)*D)*x*x"n - (D*a"2*%b - 2
*C*a”2%c + Bxaxbxc — (b72xc - 2%a*xc”2)*A)*x)/(a”"2*b"2*%ckn — 4*xa~3*%c”2*n + (
a*b”2xc”2*xn - 4*a"2%c”3*n)*x”(2*n) + (axb”3*cxn - 4*xa~2*b*xc”2*n)*x"n) - int
egrate(-(D*a"2%b - 2*Cxa~2%c + Bxaxbxc - (2%a*c™2x(2*n - 1) - b~ 2*c*x(n - 1)

)xA + (Cxaxb*cx(n - 1) - 2xBxaxc™2x(n - 1) + Axb*c™2x(n - 1) - (2*xa"2xcx*x(n

+ 1) - axb”2)*D)*x"n)/(a"2%b"2*c*kn - 4*a~3xc"2xn + (axb”2*xc”2*n - 4*a”"2*xc”3

*n) *x~ (2*%n) + (axb~3*cxn - 4*a~2%b*c”2*n)*x"n), Xx)

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

Exception raised: UnboundLocalError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((A+B*x " n+C*x~(2*n)+D*x~(3*n))/(atb*x " n+c*x~(2*n))~2,x, algorithm=
"fricas")
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[Out] Exception raised: UnboundLocalError

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate ((A+B*x**n+Cxxk* (2*n)+Dxx*x (3*n) )/ (atb*x*k*n+ckxk* (2*n))**2,x)

[Out] Timed out

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

X

fDx3” +Cx2"+Bx"+ A

2
(ch” + bx" + a)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((A+B*x"n+C*x~(2*n)+D*x~(3*n))/(atb*x"n+c*x~(2*n))~2,x, algorithm=

"giac u)

[Out] integrate((D*x~(3%n) + Cxx~(2xn) + B*x™n + A)/(c*x”(2*n) + b*x"n + a)~2, x)
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Chapter 4

Listing of Grading functions

The following are the current version of the grading functions used for grading the quality
of the antiderivative with reference to the optimal antiderivative included in the test suite.

There is a version for Maple and for Mathematica/Rubi. There is a version for grading
Sympy and version for use with Sagemath.

The following are links to the current source code.

The following are the listings of source code of the grading functions.

4.0.1 Mathematica and Rubi grading function

(* Original version thanks to Albert Rich emailed on 03/21/2017 *)
(* ::Package:: *)

(* ::Subsection:: *)
(*GradeAntiderivative [result,optimal]*)

(x ::Text:: *)

(*If result and optimal are mathematical expressions, *)

(* GradeAntiderivative[result,optimal] 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]],
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
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

If [LeafCount [result]<=2*LeafCount [optimal],
IIA" s
uBn] s
||Cl|:| s
If [FreeQ[result,Integrate] && FreeQ[result,Int],
IICII s
"F"]]

(x ::Text:: *)

(*The following summarizes the type number assigned an *)
(*expression based on the functions it involvesx)
(¥1 = rational functionx)

(¥2 = algebraic functionx)

(¥3 = elementary functionx)

(¥4 = special functionx)

(x5 = hyperpergeometric function*)

(*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 [IntegerQlexpn[[2]1]1],
ExpnType [expn[[1]]],
If [Head[expn[[2]]]===Rational,
If [IntegerQ[expn[[1]]] || Head[expn[[1]]]===Rational,
1,
Max [ExpnType [expn[[1]1],2]],
Max [ExpnType [expn[[1]]] ,ExpnType[expn[[2]1]1],3]11],
If [Head [expn]===Plus || Head[expn]===Times,
Max [ExpnType [First [expn]] ,ExpnType [Rest [expn]]],
I1f [ElementaryFunctionQ[Head [expn]],
Max [3,ExpnType [expn[[1]1]1]],
If [SpecialFunctionQ[Head [expn]],
Apply [Max, Append [Map [ExpnType,Apply[List,expn]],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,expnl],6]],
If [Head [expn]===RootSum,
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Apply[Max, Append [Map [ExpnType,Apply[List,expnl],7]1],
If [Head [expn]l===Integrate || Head[expn]===Int,

Apply [Max, Append [Map [ExpnType, Apply[List,expn]],8]],
91111111111

ElementaryFunctionQ[func_] :=
MemberQ [{

Exp,Log,
Sin,Cos,Tan,Cot,Sec,Csc,
ArcSin,ArcCos,ArcTan,ArcCot,ArcSec,ArcCsc,
Sinh,Cosh,Tanh,Coth,Sech,Csch,
ArcSinh,ArcCosh,ArcTanh,ArcCoth,ArcSech,ArcCsch

}, funcl

SpecialFunctionQ[func_] :=
MemberQ [{

Erf, Erfc, Erfi,
FresnelS, FresnelC,
ExpIntegralE, ExpIntegralEi, LogIntegral,
SinIntegral, CosIntegral, SinhIntegral, CoshlIntegral,
Gamma, LogGamma, PolyGamma,
Zeta, PolyLog, Productlog,
EllipticF, EllipticE, EllipticPi

}, func]

HypergeometricFunctionQ[func_] :=
MemberQ [{HypergeometriciF1,Hypergeometric2F1,HypergeometricPFQ}, func]

AppellFunctionQ[func_] :=
MemberQ [{AppellF1},func]
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4.0.2 Maple grading function

# File: GradeAntiderivative.mpl
# Original version thanks to Albert Rich emailed on 03/21/2017

#Nasser 03/22/2017 Use Maple leaf count instead since buildin

#Nasser 03/23/2017 missing 'ln' for ElementaryFunctionQ added

#Nasser 03/24/2017 corrected the check for complex result

#Nasser 10/27/2017 check for leafsize and do not call ExpnType()

# if leaf size is "too large". Set at 500,000

#Nasser 12/22/2019 Added debug flag, added 'dilog' to special functions
# see problem 156, file Apostol_Problems
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GradeAntiderivative := proc(result,optimal)
local leaf_count_result, leaf_count_optimal,ExpnType_result,ExpnType_optimal,
debug:=false;

leaf count_result:=leafcount(result);
#do NOT call ExpnType() if leaf size is too large. Recursion problem
if leaf_count_result > 500000 then
return "B";
fi;

leaf_count_optimal:=leafcount (optimal);

ExpnType_result:=ExpnType(result) ;
ExpnType_optimal:=ExpnType (optimal) ;

if debug then
print ("ExpnType_result",ExpnType_result," ExpnType_optimal=",
ExpnType_optimal) ;
fi;

# If result and optimal are mathematical expressions,

# GradeAntiderivative[result,optimal] returns

# "F" if the result fails to integrate an expression that

# is integrable

# "C" if result involves higher level functions than necessary
# "B" if result is more than twice the size of the optimal

# antiderivative

# "A" if result can be considered optimal

#This check below actually is not needed, since I only

#call this grading only for passed integrals. i.e. I check
#for "F" before calling this. But no harm of keeping it here.
#just in case.

if not type(result,freeof('int')) then
return "F";
end if;

if ExpnType_result<=ExpnType_optimal then
if debug then
print ("ExpnType_result<=ExpnType_optimal");
fi;
if is_contains_complex(result) then
if is_contains_complex(optimal) then




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
91
92
93
94
95
96
97
98
99
100
101

if debug then
print("both result and optimal complex");
fi;
#both result and optimal complex
if leaf_ count_result<=2*leaf_count_optimal then
return "A";
else
return "B";
end if
else #result contains complex but optimal is not
if debug then
print ("result contains complex but optimal is not");
fi;
return "C";
end if
else # result do not contain complex
# this assumes optimal do not as well
if debug then
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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
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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 OHF H OH HF OH OH H H H H
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I

ExpnType := proc(expn)
if type(expn, 'atomic') then
1
elif type(expn,'list') then
apply (max,map (ExpnType,expn))
elif type(expn, 'sqrt') then
if type(op(l,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(l,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)])))
elif HypergeometricFunctionQ(op(0,expn)) then
max (5, apply (max,map (ExpnType, [op(expn)]1)))
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elif AppellFunctionQ(op(0,expn)) then
max (6,apply (max,map (ExpnType, [op(expn)]1)))
elif op(0,expn)='int' then
max (8,apply (max ,map (ExpnType, [op(expn)]))) else
9
end if
end proc:

ElementaryFunctionQ := proc(func)
member (func, [

exp,log,1ln,
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:

SpecialFunctionQ := 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,EllipticPi])

end proc:

HypergeometricFunctionQ := proc(func)
member (func, [HypergeometriclF1,hypergeom,HypergeometricPFQ])
end proc:

AppellFunctionQ := proc(func)
member (func, [AppellF1])
end proc:

# u is a sum or product. rest(u) returns all but the
# first term or factor of u.
rest := proc(u) local v;
if nops(u)=2 then
op(2,u)
else
apply(op(0,u) ,op(2. .nops(u),u))
end if
end proc:

#leafcount (u) returns the number of nodes in u.

#Nasser 3/23/17 Replaced by build-in leafCount from package in Maple
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leafcount := proc(u)
MmaTranslator [Mma] [LeafCount] (u) ;
end proc:
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4.0.3 Sympy grading function

#Dec 24, 2019. Nasser M. Abbasi:

# Port of original Maple grading function by

# Albert Rich to use with Sympy/Python

#Dec 27, 2019 Nasser. Added “RootSum™. See problem 177, Timofeev file
# added 'exp_polar'

from sympy import *

def leaf_count(expr):
#sympy do not have leaf count function. This is approximation
return round(1l.7*count_ops(expr))

def is_sqrt(expr):
if isinstance(expr,Pow):
if expr.args[1] == Rational(1,2):
return True
else:
return False
else:
return False

def is_elementary_function(func):
return func in [exp,log,ln,sin,cos,tan,cot,sec,csc,
asin,acos,atan,acot,asec,acsc,sinh,cosh,tanh,coth,sech,csch,
asinh,acosh,atanh,acoth,asech,acsch

def is_special_function(func):
return func in [ erf,erfc,erfi,
fresnels,fresnelc,Ei,Ei,Li,Si,Ci,Shi,Chi,
gamma ,loggamma,digamma,zeta,polylog,LambertW,
elliptic_f,elliptic_e,elliptic_pi,exp_polar

def is_hypergeometric_function(func):
return func in [hyper]

def is_appell_function(func):
return func in [appellfl]

def is_atom(expn):
try:
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if expn.isAtom or isinstance(expn,int) or isinstance(expn,float):
return True

else:
return False

except AttributeError as error:
return False

def expnType(expn) :
debug=False
if debug:
print ("expn=",expn, "type(expn)=",type(expn))

if is_atom(expn):
return 1
elif isinstance(expn,list):
return max(map(expnType, expn))  #apply(max,map(ExpnType,expn))
elif is_sqrt(expn):
if isinstance(expn.args[0],Rational): #type(op(l,expn),'rational')

return 1
else:
return max(2,expnType(expn.args[0])) #max(2,ExpnType(op(1,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(1l,expn)
)
else:
return max(3,expnType(expn.args[0]),expnType(expn.args[1])) #max(3,
ExpnType (op(1,expn)) ,ExpnType (op(2,expn)))
elif isinstance(expn,Add) or isinstance(expn,Mul): #type(expn,' + ') or type
(expn, '**~ ")
ml = expnType(expn.args[0])
m2 = expnType(list(expn.args[1:]1))
return max(ml,m2) #max(ExpnType(op(1l,expn)) ,max(ExpnType(rest(expn))))
elif is_elementary_function(expn.func): #ElementaryFunctionQ(op(0,expn))
return max(3,expnType(expn.args[0])) #max(3,ExpnType(op(l,expn)))
elif is_special_function(expn.func): #SpecialFunctionQ(op(0,expn))
ml = max(map(expnType, list(expn.args)))
return max(4,ml1)  #max(4,apply(max,map(ExpnType, [op(expn)])))
elif is_hypergeometric_function(expn.func): #HypergeometricFunctionQ(op(0,
expn))
ml = max(map(expnType, list(expn.args)))
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return max(5,m1)  #max(5,apply(max,map(ExpnType, [op(expn)]1)))
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]],711,

return max(7,ml)
elif str(expn).find("Integral") != -1:

ml = max(map(expnType, list(expn.args)))

return max(8,m1)  #max(5,apply (max,map(ExpnType, [op(expn)])))
else:

return 9

#main function
def grade_antiderivative(result,optimal):

leaf _count(result)
leaf_count (optimal)

leaf _count_result
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 <= 2xleaf_count_optimal:
return "A"
else:
return "B"
else:

return "C"

4.0.4 SageMath grading function

(#Dec 24, 2019. Nasser: Ported original Maple grading function by
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# 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 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()))

def 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(l.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
#what it should be compared to Mathematica's

def 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
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def is_elementary_function(func):
debug = False

m = func.name() in ['exp','log','ln',
'sin','cos','tan','cot', 'sec','csc’,
'arcsin', 'arccos', 'arctan', 'arccot', 'arcsec', 'arccsc',
'sinh', 'cosh', 'tanh', 'coth', 'sech','csch',
'arcsinh', 'arccosh', 'arctanh', 'arccoth', 'arcsech', 'arccsch', 'sgn',
'arctan2', 'floor', 'abs'

]
if debug:
if m:
print ("func ", func , " is elementary_function")
else:
print ("func ", func , " is NOT elementary_function")
return m

def is_special_function(func):
debug = False

if debug: print ("type(func)=", type(func))

m= func.name() in ['erf', 'erfc','erfi', 'fresnel _sin','fresnel_cos',6'Ei',
'Ei','Li','Si','sin_integral','Ci', 'cos_integral','Shi','
sinh_integral'
'Chi', 'cosh_integral', 'gamma', 'log_gamma', 'psi,zeta’,
'polylog', 'lambert_w','elliptic_f','elliptic_e',
'elliptic_pi', 'exp_integral_e','log_integral']

if debug:
print ("m=",m)
if m:
print ("func ", func ," is special_function")
else:
print ("func ", func ," is NOT special_function")
return m

def is_hypergeometric_function(func):
return func.name() in ['hypergeometric', 'hypergeometric_M', 'hypergeometric_U

']

def is_appell_function(func):
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return func.name() in ['hypergeometric'] #[appellfl] can't find this in
sagemath

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
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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)))
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,ml) #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_optimal

leaf count(result)
leaf_count (optimal)

if debug: print ("leaf_count_result=", leaf_count_result, "
leaf_count_optimal=",leaf_count_optimal)
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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 <= 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"
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