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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 [ 61 |. This is test number [ 109 ].

1.1 Listing of CAS systems tested

The following systems were tested at this time.

1.

Mathematica 12.3 (64 bit) on windows 10.

. Rubi 4.16.1 in Mathematica 12.1 on windows 10.
. Maple 2021.1 (64 bit) on windows 10.

. Maxima 5.44 on Linux. (via sagemath 9.3)

2
3
4
5.
6
7
8

Fricas 1.3.7 on Linux (via sagemath 9.3)

. Giac/Xcas 1.7 on Linux. (via sagemath 9.3)
. Sympy 1.8 under Python 3.8.8 using Anaconda distribution on Ubuntu.
. Mupad using Matlab 2021a with Symbolic Math Toolbox Version 8.7 under win-

dows 10 (64 bit)

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

Sympy was called directly using Python.


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 RootOf are
not allowed.

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

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

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

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

System solved Failed
Rubi % 100.00 (61 ) | % 0.00 (0)
Mathematica | % 100.00 (61 ) | % 0.00 (0)
Maple % 95.08 (58) | %492(3)
Maxima % 7541 (46 ) | %2459 (15)
Fricas % 100.00 (61 ) | % 0.00 (0)
Sympy % 45.90 (28 ) | % 54.10 (33)
Giac %57.38 (35) | %42.62(26)
Mupad % 4590 (28 ) | % 54.10 (33)

Table 1.1: Percentage solved for each CAS

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



grade | description

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

size is larger than twice the optimal antiderivatives leaf size.

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

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

Table 1.2: Description of grading applied to integration result

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

System % A grade | % B grade | % C grade | % F grade
Rubi 100.00 0.00 0.00 0.00
Mathematica 80.33 19.67 0.00 0.00
Maple 45.90 49.18 0.00 4.92
Maxima 36.07 39.34 0.00 24.59
Fricas 60.66 14.75 24.59 0.00
Sympy 45.90 0.00 0.00 54.10
Giac 40.98 16.39 0.00 42.62
Mupad 29.51 16.39 0.00 54.10

Table 1.3: Antiderivative Grade distribution of each CAS



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

Antiderivative Grade distribution for each CAS

Numbers shown on bars are total percentage solved for each CAS
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The following table shows the distribution of the different types of failure for each CAS.
There are 3 types of reasons why it can fail. The first is when CAS returns back the input
within the time limit, which means it could not solve it. This the typical normal failure F .

The second is due to time out. CAS could not solve the integral within the 3 minutes time
limit which is assigned F(-1).



The third is due to an exception generated. Assigned F(-2). This most likely indicates an
interface problem between sagemath and the CAS (applicable only to FriCAS, Maxima
and Giac) or it could be an indication of an internal error in CAS. This type of error
requires more investigations to determine the cause.

System Number failed | Percentage nor-| Percentage time- | Percentage ex-
mal failure out failure ception failure

Rubi 0 0.00 % 0.00 % 0.00 %
Mathematica | 0 0.00 % 0.00 % 0.00 %

Maple 3 100.00 % 0.00 % 0.00 %

Maxima 15 20.00 % 20.00 % 60.00 %

Fricas 0 0.00 % 0.00 % 0.00 %

Sympy 33 100.00 % 0.00 % 0.00 %

Giac 26 100.00 % 0.00 % 0.00 %

Mupad 33 100.00 % 0.00 % 0.00 %

Table 1.4: Time and leaf size performance for each CAS
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1.3 Performance

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

System Mean time | Mean size | Normalized | Median Normalized
(sec) mean size median

Rubi 0.30 169.20 0.70 126.00 1.00
Mathematica | 4.69 317.84 1.32 182.00 1.25

Maple 2.61 600.38 227 235.50 2.14
Maxima 1.66 982.39 3.70 263.00 2.57

Fricas 0.76 369.33 1.56 140.00 0.75

Sympy 0.17 134.79 0.65 0.00 0.00

Giac 6.18 449.91 2.33 0.00 0.00
Mupad 0.29 79.00 0.41 -1.00 -0.04

Table 1.5: Time and leaf size performance for each CAS

The following are bar charts for the normalized leafsize and time used columns from the
above table.
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Normalized mean size of antiderivative
Lower is better
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1.4 list of integrals that has no closed form an-
tiderivative

{HBPI1O/[14[15,32, 33} 40, AT} 45} 4650, 51] 55, 56}/60} (6 1)
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1.5 list of integrals solved by CAS but has no
known antiderivative

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

Giac {}
Mupad {}

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 {B)f7{[1J[13/20)21,57) 3859, 42} 43,7} 45} 57,59)
Maple Verification phase not implemented yet.

Maxima Verification phase not implemented yet.

Fricas Verification phase not implemented yet.

Sympy Verification phase not implemented yet.

Giac Verification phase not implemented yet.

Mupad Verification phase not implemented yet.
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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 14 such integrals out of total 705, or about 2
percent. This pecrentage can be higher or lower depending on the specific input test file.
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Such integrals can be indentified by looking at the output of the integration in each section
for Maxima. The exception message will indicate of the error is due to the interactive
question being asked or not.

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

'besselexpand : true'

'display2d : false'

'domain : complex'

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

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

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

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

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

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

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

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

1.9.3 Important note about finding leaf size of
antiderivative

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

The other CAS systems (SageMath and Sympy) do not have special buildin function for
this purpose at this time. Therefore the leaf size for Fricas and Sympy and Giac antideriva-
tives is determined using the following function, thanks to user slelievre athttps://


https://ask.sagemath.org/question/43088/integrate-results-that-are-different-from-using-maxima/
https://ask.sagemath.org/question/43088/integrate-results-that-are-different-from-using-maxima/
https://ask.sagemath.org/question/57123/could-we-have-a-leaf_count-function-in-base-sagemath/
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lask.sagemath.org/question/57123/could-we-have-a-leaf count-function-in-baseg-

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

For Sympy, which is called directly from Python, the following code is used to obtain the
leafsize of its result

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

except Exception as ee:
leafCount =1

1.9.4 Important note about Mupad results

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

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

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

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

Which gives sin(x)~2/2


https://ask.sagemath.org/question/57123/could-we-have-a-leaf_count-function-in-base-sagemath/
https://ask.sagemath.org/question/57123/could-we-have-a-leaf_count-function-in-base-sagemath/
https://ask.sagemath.org/question/57123/could-we-have-a-leaf_count-function-in-base-sagemath/

1.10 Design of the test system

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

Mathematica script w

POST PROCESSOR PROGRAM
;/r\ :
Test files from Maple script E Program that

Albert Rich Rubi generates the
website = Ltex repor

using input

from the
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— Giac 4>
SageMath/Python
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— Maxima b
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One record (line) per one integral result. The line is CSV comma separated. This is description of each record
. integer, the problem number.

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

. integer. Leaf size of result.

. integer. Leaf size of the optimal antiderivative.

. number. CPU time used to solve this integral. 0 if failed.
. string. The integral in Latex format . .
. string. The input used in CAS own syntax. ngh level overview of the CAS

. string. The result (antiderivative) produced by CAS in Latex format independent integration test
. string. The optimal antiderivative in Latex format. .
.integer. 0 or 1. Indicates if problem has known antiderivative or not build SyStem
. String. The result (antiderivative) in CAS own syntax.
. String. The grade of the antiderivative. Can be “A”, “B”, “C”, or “F”
The following field present only in Rubi and Mathematica Tables
.integer. 1 if result was verified or 0 if not verified.
The following fields present only in Rubi Tables Nasser M. Abbasi
14. integer. Number of rules used. Ve 20m
15. integer. Integrand leaf size.
16. real number. Ratio of field 14 over field 15
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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

Agmde (1ABABENRAIT
82)83,84[35}[36}37) 38} 39, 0} 41} 42} 43 44} 15} 6] 47} 48, 49 50} 51}, 52} B3

lllll}

B grade: { }

C grade: { }

F grade: { }

2.1.2 Mathematica

A grade: { [1}]2}[4[5}[6}[8][9}[10}[12} 13} [T4] [15] 16} 17
B0V 31} B2} B3] 3435} 36} 40} |41} |44} |45 [46 |49} 50} 51 [52
B grade: {[B[7}[11} 37 B8} % 42 [43] 47} 8, 57, B9 }

C grade: { }
F grade: { }

EA
(——

2.1.3 Maple

}{ 4 51811101415} [T6} 1719} 20} 2T} [25}26) 30} B1} B2} 83} |40} 41} 45, 46} 50} 5T} 55}
56}[60} 61

17
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B grade: {@@@Iﬂ@@@@@l
64576859}

C grade: { }

F grade: {34356}

2.1.4 Maxima

A grade: {{[5} 5} [10}[14)15) [19)[20}21} 25} 26} 30} BT} 32 B3} 40} (41} 46} 50} 51} 55 56}
B grade: {[1}[2,3}[6}[7 B}[11][12/[13}37) 38} 89} 42} 43, (44} 47} 48} 49} 52} 53} 54 57, 58} 59}

C grade: { }

F grade: {[16,[17}[18) 22} 23] 24} 27 28} 29 B4}[35 B6} 45 60} 61)

2.1.5 FriCAS

A grade: {45010 [14)[15) 16, [17] 18} 1) 20} 2T} [22}23) P4} 25 26} 27} 28} 29) B0} 31} 32 33} p4)
8536} 0} 41} 15146} 50, 51} 55, Bl 60y o 1]}

B grade: {5} 718}[13/ 6% 4419} 5459}

C grade: {[1}[26}[11}[12,87} 38} 42} 43} 47} 48} 52} 3, 57} 58} }

F grade: { }

2.1.6 Sympy

}{ A B BP0 14151617 18,2223 24,27, 8, 29}[52) 33} A0} AT} 45} 46} 50} 5T} 55,

B grade: { }
C grade: { }

F grade: {[T " lll@ll@@lll@@l@lll@l
H9/B2,53p4

2.1.7 Giac

A grade: { B} [10}[14 [15)[16,[17}[18}23) 24 [28) 29}[32, B3} A0} 1} 45} 46} 50} 51} 55}, 56} (60} 6 1]}
B grade: {[§}[19,20,21 22252627, 80}[31])

C grade: { }
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;F grade: {[1}[23}[6}[71[11}12}[13} 34} 5536 87} 38} 39} 42} 43} A4} 47148, 4] 52} 53} 54} 571 58} 9]

2.1.8 Mupad

A grade: {{4[5]9} [10}[14)[15}32}[33, 40} 41} 45} 46} |50} 51} 55} 56} 60} 61 )
B grade: {[B}[16][17)[18 2223 24 p7) P8I 29 }
C grade: { }

F grade: { [1}D}[5) f6)7}[11}12}[13}[19}[20} 21} 25} 26} 30} B1} 3435 36] 87} 38} 39 42} 43} A4 (7] 48
H9/62,53,p4b7,58,59 }
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2.2 Detailed conclusion table per each integral
for all CAS systems

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

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

optimal antiderivative leaf size

Problem 1 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A B B C F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 101 101 184 240 391 306 0 0 -1
normalized size | 1 1.00 1.82 2.38 3.87 3.03 0.00 0.00 -0.01
time (sec) N/A 0.171 0.714 0.862 0.484 0557 0.000 0.000 0.000
Problem 2 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A B B C F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 74 74 136 198 257 244 0 0 -1
normalized size | 1 1.00 1.84 2.68 3.47 3.30 0.00 0.00 -0.01
time (sec) N/A 0.140 0.464 0.798 0.486 0574 0.000 0.000 0.000
Problem 3 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A B B B B F F F
verified N/A Yes NO TBD TBD TBD TBD TBD  TBD
size 53 53 135 150 140 174 0 0 -1
normalized size | 1 1.00 2.55 2.83 2.64 3.28 0.00 0.00 -0.02
time (sec) N/A 0.085 3.728 0.823 0456 0526  0.000 0.000 0.000




21

Problem 4 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD  TBD
size 13 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.08
time (sec) N/A 0.016 1.898 0.896 0.000 0.544 0.000 0.000  0.000
Problem 5 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD  TBD
size 13 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.08
time (sec) N/A 0.017 3.325 1.083 0.000 0.624  0.000 0.000  0.000
Problem 6 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A B B C F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 97 97 171 231 953 372 0 0 -1
normalized size | 1 1.00 1.76 2.38 9.82 3.84 0.00 0.00 -0.01
time (sec) N/A 0.178 0.918 0.952 0.594 0.688  0.000 0.000  0.000
Problem 7| Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A B B B B F F F
verified N/A Yes NO TBD TBD TBD TBD  TBD TBD
size 74 74 153 183 384 281 0 0 -1
normalized size | 1 1.00 2.07 247 5.19 3.80 0.00 0.00 -0.01
time (sec) N/A 0.119 5.355 0.898 0.618 1.163  0.000 0.000  0.000
Problem § Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A A B B A B B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 31 31 44 30 269 75 68 1250 54
normalized size | 1 1.00 1.42 0.97 8.68 242 219 4032 174
time (sec) N/A 0.023 0.219 0.719 0.467 0.740 0460 4.743 0452
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Problem 9 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD  TBD
size 15 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.07
time (sec) N/A 0.030 3.816 1.052 0.000  2.102 0.000 0.000 0.000
Problem 10 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD  TBD
size 15 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00  -0.07
time (sec) N/A 0.030 3.429 1.118 0.000  0.857 0.000 0.000  0.000
Problem 11 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A B B B C F F F
verified N/A Yes NO TBD TBD TBD TBD TBD  TBD
size 202 202 461 444 1970 565 0 0 -1
normalized size | 1 1.00 2.28 2.20 9.75 2.80 0.00 0.00 -0.00
time (sec) N/A 0.301 6.807 1.060 0.754  2.053 0.000 0.000 0.000
Problem 12 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A B B C F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 126 126 221 293 1216 423 0 0 -1
normalized size | 1 1.00 1.75 2.33 9.65 3.36 0.00 0.00 -0.01
time (sec) N/A 0.186 5.485 1.008 1.179 0.665  0.000 0.000 0.000
Problem 13 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A B B B F F F
verified N/A Yes NO TBD TBD TBD TBD TBD  TBD
size 91 91 179 197 591 291 0 0 -1
normalized size | 1 1.00 1.97 2.16 6.49 3.20 0.00 0.00 -0.01
time (sec) N/A 0.107 4.295 0.803 0.882  0.657  0.000 0.000 0.000
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Problem 14 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD  TBD
size 15 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.07
time (sec) N/A 0.028 6.506 2916 0.000 0.552  0.000 0.000  0.000
Problem 15 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD  TBD
size 15 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.07
time (sec) N/A 0.030 5.270 3.788 0.000 0920 0.000 0.000  0.000
Problem 16 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A A F(-2) A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 189 189 246 170 0 153 318 243 423
normalized size | 1 1.00 1.30 0.90 0.00 0.81 1.68 1.29 2.24
time (sec) N/A 0.200 0.628 2.069 0.000 0.755 0.365 0.421 1.236
Problem 17] Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A A F(-2) A A A B
verified N/A Yes Yes TBD TBD TBD TBD  TBD TBD
size 137 137 149 108 0 95 197 143 241
normalized size | 1 1.00 1.09 0.79 0.00 0.69 1.44 1.04 1.76
time (sec) N/A 0.123 0.366 1.864 0.000 0499 0287 0418 0.769
Problem 18 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A B F(-2) A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 84 84 107 177 0 48 104 67 105
normalized size | 1 1.00 1.27 2.11 0.00 0.57 1.24 0.80 1.25
time (sec) N/A 0.054 0.247 0.622 0.000 0.483 0226 0.651 0.382
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Problem 19 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F B F
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 161 161 77 204 111 51 0 367 -1
normalized size | 1 1.00 0.48 1.27 0.69 0.32 0.00 2.28 -0.01
time (sec) N/A 0.278 0.284 0.597 0.449 0.565 0.000 0.552  0.000
Problem 20 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F B F
verified N/A Yes NO TBD TBD TBD  TBD TBD TBD
size 166 166 215 271 122 72 0 367 -1
normalized size | 1 1.00 1.30 1.63 0.73 0.43 0.00 2.21 -0.01
time (sec) N/A 0.227 1.245 0.575 0.791 0.644 0.000 47.649 0.000
Problem 21 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F B F
verified N/A Yes NO TBD TBD TBD TBD TBD  TBD
size 227 227 283 143 160 118 0 1630 -1
normalized size | 1 1.00 1.25 0.63 0.70 0.52 0.00 7.18 -0.00
time (sec) N/A 0.312 1.592 1.635 0.910 0.833  0.000 0.619  0.000
Problem 22 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A B F(-2) A A B B
verified N/A Yes Yes TBD TBD TBD TBD  TBD TBD
size 270 270 362 2261 0 253 653 433 294
normalized size | 1 1.00 1.34 8.37 0.00 0.94 242 1.60 1.09
time (sec) N/A 0.276 1.605 2.155 0.000 1905 0.636 0513 1.119
Problem 23 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A B F(-2) A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 202 202 255 1073 0 151 406 247 186
normalized size | 1 1.00 1.26 531 0.00 0.75 2.01 1.22 0.92
time (sec) N/A 0.198 0.737 1.948 0.000 1514 0480 0504 0.579
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Problem 24 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A B F(-2) A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 151 151 165 390 0 69 214 108 102
normalized size | 1 1.00 1.09 2.58 0.00 0.46 1.42 0.72 0.68
time (sec) N/A 0.138 0.613 1.662 0.000 0.758 0.356 1.734  0.338
Problem 25 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F B F
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 305 305 136 382 194 80 0 987 -1
normalized size | 1 1.00 0.45 1.25 0.64 0.26 0.00 3.24 -0.00
time (sec) N/A 0.752 0.609 1.425 0.963 0.882  0.000 1.834 0.000
Problem 26 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F B F
verified N/A Yes Yes TBD TBD TBD  TBD TBD TBD
size 434 434 203 537 214 129 0 2369 -1
normalized size | 1 1.00 0.47 1.24 0.49 0.30 0.00 5.46 -0.00
time (sec) N/A 0.681 0.587 1.429 0.809 0.605 0.000 64.087  0.000
Problem 27] Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A B F(-2) A A B B
verified N/A Yes Yes TBD TBD TBD TBD  TBD TBD
size 396 396 664 3997 0 353 935 623 418
normalized size | 1 1.00 1.68 10.09 0.00 0.89 2.36 1.57 1.06
time (sec) N/A 0.381 2.850 1.721 0.000 0949 0843 0.611 1.624
Problem 28 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A B F(-2) A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD TBD
size 294 294 369 1843 0 207 578 351 263
normalized size | 1 1.00 1.26 6.27 0.00 0.70 1.97 1.19 0.89
time (sec) N/A 0.269 0.812 1.481 0.000 0.813 0.636 0.552 1.001
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Problem 29 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A B F(-2) A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 209 209 244 653 0 94 301 151 144
normalized size | 1 1.00 1.17 3.12 0.00 0.45 1.44 0.72 0.69
time (sec) N/A 0.218 0.663 1.061 0.000  0.658 0458 2.084 0.625
Problem 30 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F B F
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 449 449 197 560 275 113 0 1887 -1
normalized size | 1 1.00 0.44 1.25 0.61 0.25 0.00 4.20 -0.00
time (sec) N/A 1.732 0.578 0.641 0902  0.833 0.000 1.535 0.000
Problem 31 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A A A A F B F
verified N/A Yes Yes TBD TBD TBD TBD  TBD TBD
size 712 712 292 756 300 180 0 4524 -1
normalized size | 1 1.00 0.41 1.06 0.42 0.25 0.00 6.35 -0.00
time (sec) N/A 1.643 0.643 0.645 1.652 0764 0.000 87.906  0.000
Problem 32 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD  TBD TBD
size 26 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.051 10.378 0.706 0.000  0.714 0.000 0.000  0.000
Problem 33 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD  TBD
size 24 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.029 5.738 1.006 0.000  0.633 0.000 0.000 0.000
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Problem 34 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F A F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 98 98 190 0 0 84 0 0 -1
normalized size | 1 1.00 1.94 0.00 0.00 0.86 0.00 0.00 -0.01
time (sec) N/A 0.124 1.292 1.287 0.000  0.542 0.000 0.000 0.000
Problem 35 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F A F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 171 171 152 0 0 140 0 0 -1
normalized size | 1 1.00 0.89 0.00 0.00 0.82 0.00 0.00 -0.01
time (sec) N/A 0.185 2.832 2.102 0.000  0.681  0.000 0.000  0.000
Problem 36 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A F F A F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 251 251 238 0 0 192 0 0 -1
normalized size | 1 1.00 0.95 0.00 0.00 0.76 0.00 0.00 -0.00
time (sec) N/A 0.242 4.099 2.342 0.000 0551 0.000 0.000 0.000
Problem 37] Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A B B B C F F F
verified N/A Yes NO TBD TBD TBD TBD TBD  TBD
size 147 147 730 857 966 626 0 0 -1
normalized size | 1 1.00 497 5.83 6.57 4.26 0.00 0.00 -0.01
time (sec) N/A 0.255 7.503 1.320 1164  0.739  0.000 0.000  0.000
Problem 38 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A B B B C F F F
verified N/A Yes NO TBD TBD TBD TBD TBD  TBD
size 112 112 406 516 520 403 0 0 -1
normalized size | 1 1.00 3.62 4.61 4.64 3.60 0.00 0.00 -0.01
time (sec) N/A 0.210 2.571 1.221 1.753  0.607 0.000 0.000 0.000
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Problem 39 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A B B B B F F F
verified N/A Yes NO TBD TBD TBD TBD TBD  TBD
size 83 83 204 240 208 224 0 0 -1
normalized size | 1 1.00 2.46 2.89 2.51 2.70 0.00 0.00 -0.01
time (sec) N/A 0.123 5.036 1.113 0.930 0.520  0.000 0.000  0.000
Problem 40 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD  TBD
size 21 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.05
time (sec) N/A 0.029 2.227 1.779 0.000 0.648 0.000 0.000 0.000
Problem 41 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD  TBD
size 21 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.05
time (sec) N/A 0.028 8.192 1.799 0.000 0.503  0.000 0.000  0.000
Problem 42 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A B B B C F F F
verified N/A Yes NO TBD TBD TBD TBD  TBD TBD
size 295 295 1611 1571 4012 1154 0 0 -1
normalized size | 1 1.00 5.46 5.33 13.60 3.91 0.00 0.00 -0.00
time (sec) N/A 0.531 7.433 1.819 4.352 0.904 0.000 0.000 0.000
Problem 43 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A B B B C F F F
verified N/A Yes NO TBD TBD TBD TBD TBD  TBD
size 227 227 729 899 1945 715 0 0 -1
normalized size | 1 1.00 3.21 3.96 8.57 3.15 0.00 0.00 -0.00
time (sec) N/A 0.383 7.224 1.636 1.993 0.827  0.000 0.000  0.000
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Problem 44 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A B B B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 137 137 200 365 776 378 0 0 -1
normalized size | 1 1.00 1.46 2.66 5.66 2.76 0.00 0.00 -0.01
time (sec) N/A 0.174 2.251 1.348 1.447  0.875 0.000 0.000 0.000
Problem 45 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A E(-1) A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD  TBD
size 23 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.053 19.847 5.793 0.000 0502 0.000 0.000 0.000
Problem 46 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD  TBD
size 23 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.051 16.277 7.245 0.000 0456 0.000 0.000 0.000
Problem 47] Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A B B B C F F F
verified N/A Yes NO TBD TBD TBD TBD  TBD TBD
size 603 603 3045 3113 11204 2749 0 0 -1
normalized size | 1 1.00 5.05 5.16 18.58 4.56 0.00 0.00 -0.00
time (sec) N/A 0.981 8.544 2398 35800 0.706  0.000 0.000 0.000
Problem 48 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A B B B C F F F
verified N/A Yes NO TBD TBD TBD TBD TBD  TBD
size 433 433 2013 1740 5411 1564 0 0 -1
normalized size | 1 1.00 4.65 4.02 12.50 3.61 0.00 0.00  -0.00
time (sec) N/A 0.649 7.898 2.066 3977 1176  0.000 0.000 0.000
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Problem 49 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A B B B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 278 278 276 745 2017 721 0 0 -1
normalized size | 1 1.00 0.99 2.68 7.26 2.59 0.00 0.00 -0.00
time (sec) N/A 0.323 3.647 1.809 1212 0.608 0.000 0.000 0.000
Problem 50 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD  TBD
size 23 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.053 9.594 8.519 0.000  0.631  0.000 0.000  0.000
Problem 51 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD  TBD
size 23 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.051 12.557 11.166 ~ 0.000  0.508 0.000 0.000 0.000
Problem 52 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A B B C F F F
verified N/A Yes Yes TBD TBD TBD TBD  TBD TBD
size 242 242 345 1386 987 1029 0 0 -1
normalized size | 1 1.00 1.43 5.73 4.08 4.25 0.00 0.00 -0.00
time (sec) N/A 0.341 2.135 2.556 0.846 0594 0.000 0.000 0.000
Problem 53 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A B B C F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 181 181 289 881 719 730 0 0 -1
normalized size | 1 1.00 1.60 4.87 3.97 4.03 0.00 0.00 -0.01
time (sec) N/A 0.288 1.547 2.273 0.823  0.747 0.000 0.000 0.000
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Problem 54 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A B B B F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 126 126 182 445 406 475 0 0 -1
normalized size | 1 1.00 1.44 3.53 3.22 3.77 0.00 0.00 -0.01
time (sec) N/A 0.162 1.857 2.251 0.665  0.656  0.000 0.000 0.000
Problem 55 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD  TBD
size 23 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.064 1.967 3.290 0.000  0.534 0.000 0.000 0.000
Problem 56 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD  TBD
size 23 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.059 3.944 5.052 0.000  0.640 0.000 0.000 0.000
Problem 57] Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A B B B C F F F
verified N/A Yes NO TBD TBD TBD TBD  TBD TBD
size 839 839 1682 3446 4699 3359 0 0 -1
normalized size | 1 1.00 2.00 411 5.60 4.00 0.00 0.00 -0.00
time (sec) N/A 1.969 10.660 2917 4717  0.874 0.000 0.000 0.000
Problem 58 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A A B B C F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD  TBD
size 650 650 718 2137 2592 2036 0 0 -1
normalized size | 1 1.00 1.10 3.29 3.99 3.13 0.00 0.00 -0.00
time (sec) N/A 1.477 9.213 2.717 2212 0.603 0.000 0.000 0.000
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Problem 59 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade A A B B B B F F F
verified N/A Yes NO TBD TBD TBD TBD TBD  TBD
size 213 213 730 990 1181 1053 0 0 -1
normalized size | 1 1.00 3.43 4.65 5.54 4.94 0.00 0.00 -0.00
time (sec) N/A 0.292 7.100 2.563 2.027  0.650 0.000 0.000 0.000
Problem 60 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A E(-1) A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD  TBD
size 23 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00  0.00 -0.04
time (sec) N/A 0.059 19.281 13.352  0.000  0.673  0.000 0.000 0.000
Problem 61 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac Mupad
grade N/A A A A F(-1) A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD  TBD
size 23 0 0 0 0 0 0 0 -1
normalized size | 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.04
time (sec) N/A 0.056 17.173 21.116 ~ 0.000  0.598  0.000 0.000  0.000

2.3 Detailed conclusion table specific for Rubi
results

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

of the integrand. Finally the ratio

number of rules

integrand size

is given. The larger this ratio is, the harder

the integral was to solve. In this test, problem number [11] had the largest ratio of [.8333]




Table 2.1: Rubi specific breakdown of results for each integral

number of

number of

normalized

# | grade steps unique antiderivative ntegrand %
o . - leaf size integrand leaf size
1 A 6 6 1.00 10 0.600
2 A 5 5 1.00 10 0.500
3 A 4 4 1.00 8 0.500
4 A 0 0 0.00 0 0.000
5 A 0 0 0.00 0 0.000
6 A 7 7 1.00 12 0.583
U A 6 6 1.00 12 0.500
8 A 3 3 1.00 10 0.300
9 A 0 0 0.00 0 0.000
100 A 0 0 0.00 0 0.000
11 A 13 10 1.00 12 0.833
12(| A 9 8 1.00 12 0.667
13 A 7 7 1.00 10 0.700
14{| A 0 0 0.00 0 0.000
15 A 0 0 0.00 0 0.000
16(|] A 5 3 1.00 23 0.130
171 A 4 3 1.00 23 0.130
18 A 3 3 1.00 21 0.143
19 A 7 4 1.00 23 0.174
20| A 7 4 1.00 23 0.174
21 A 8 5 1.00 23 0.217
22| A 10 3 1.00 23 0.130
23 A 8 3 1.00 23 0.130
24 | A 7 3 1.00 21 0.143
25 A 21 5 1.00 23 0.217

Continued on next page
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Table 2.1 — continued from previous page

number of number of normalized
# | grade steps unique antiderivative ntegrand %
o . o leaf size integrand leaf size
26| A 24 7 1.00 23 0.304
27/ A 14 3 1.00 23 0.130
28 A 11 3 1.00 23 0.130
29 A 11 3 1.00 21 0.143
30| A 53 7 1.00 23 0.304
31 A 60 9 1.00 23 0.391
32| A 0 0 0.00 0 0.000
33 A 0 0 0.00 0 0.000
34| A 2 2 1.00 23 0.087
35 A 4 2 1.00 23 0.087
36| A 5 2 1.00 23 0.087
37| A 8 7 1.00 18 0.389
38 A 7 6 1.00 18 0.333
39 A 6 5 1.00 16 0.312
40| A 0 0 0.00 0 0.000
41 A 0 0 0.00 0 0.000
420 A 15 9 1.00 20 0.450
43 A 13 10 1.00 20 0.500
44 | A 9 7 1.00 18 0.389
45 A 0 0 0.00 0 0.000
46| A 0 0 0.00 0 0.000
47/ A 28 11 1.00 20 0.550
48 A 22 11 1.00 20 0.550
49 A 16 9 1.00 18 0.500
50| A 0 0 0.00 0 0.000
51 A 0 0 0.00 0 0.000

Continued on next page
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Table 2.1 — continued from previous page

number of number of normalized
. integr and number of rules
# | grade steps unique antiderivative P ——E .
. leaf lee mi egran ear size
used rules leaf size
52, A 6 6 1.00 20 0.300
53 A 5 5 1.00 20 0.250
54 A 4 4 1.00 18 0.222
55 A 0 0 0.00 0 0.000
56 A 0 0 0.00 0 0.000
57| A 21 9 1.00 20 0.450
58 A 18 10 1.00 20 0.500
59 A 5 5 1.00 18 0.278
60 A 0 0 0.00 0 0.000
61 A 0 0 0.00 0 0.000

35



36



Chapter 3

Listing of integrals

3.1 f x3 cot(a + bx) dx

Optimal. Leaf size=101

3iLi, (EZi(a+bx)) . 3xLis (eZi(a+bx)) 3ix2L12 (eZi(u+bx)) . 3 log (1 _ eZi(a+bx)) ik
4bt 2b3 2b? b 4

[Out] -1/4%I*x"4+x"3*1n(1-exp(2*I*(b*x+a)))/b-3/2*I*x"2xpolylog(2,exp (2*I* (b*x+a)
))/b"2+3/2*x*polylog(3,exp (2xI* (bxx+a))) /b~3+3/4*I*polylog(4,exp (2+I* (b*x+a
))) /b4

Rubi [A] time = 0.17, antiderivative size = 101, normalized size of antiderivative =

1.00, number of steps used = 6, number of rules used = 6, integrand size = 10, number of rules

= 0.600, Rules used = {3717, 2190, 2531, 6609, 2282, 6589}

integrand size

3ix?PolyLog (2, %)) 3xPolyLog (3,¢2@*!9)) 3iPolyLog (4,@*t¥)) x*log (1 - ¢2@+00) 4
—_ + —_—
2b? 2b3 4p* b 4

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

[Out] (-I/4)*x~4 + (x"3*Log[l - E~((2xI)*(a + b*x))]1)/b - (((3*%I)/2)*x~2*PolyLogl[
2, ET((2%I)*(a + b*x))])/b~2 + (3*x*PolyLog[3, E~((2*I)*(a + b*x))])/(2*b~3
) + (((3%I)/4)*PolyLogl4, E~((2xI)*(a + bxx))])/b~4

Rule 2190
Int [(C(F_)~((g_.)*x((e_.) + (£_D)*(x_))))"(m_)*x((c_.) + (d_)*x))"(m_.))/

(@) + (b_)*x((F)~((g_I)*x((e_.) + (£_)*(x))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"mxLogl[l + (bx(F~(g*(e + £*x)))"n)/al)/(b*f*g*nxLog[F]), x] - Di

37



38

st [(d*m) / (b*f*xgxn*xLog[F]), Int[(c + d*x)"(m - 1)*Log[l + (b*x(F~(gx(e + fxx)
))"n)/al, x1, x] /; FreeQ[{F, a, b, ¢, d, e, £, g, n}, x] && IGtQ[m, O]

Rule 2282

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

Rule 2531

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

Rule 3717

Int[((c_.) + (d_)*(x_))"(m_.)*tan[(e_.) + Pix(k_.) + (f_.)x(x_)], x_Symbol
1 > Simp[(I*(c + d*x)"(m + 1))/(d*(m + 1)), x] - Dist[2*I, Int[((c + d*x)~
m¥E~ (2*xI*k*Pi)*E~ (2xI*(e + f*x)))/(1 + E~(2xI*k*Pi)*E~(2*xI*x(e + f*x))), xJ,
x] /; FreeQ[{c, d, e, £}, x] && IntegerQ[4xk] && IGtQ[m, O]

Rule 6589

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

Rule 6609

Int[((e_.) + (£f_.)*(x_)) " (m_.)*PolyLogln_, (d_.)*((F_)"((c_.)*((a_.) + (b_.
)*(x ))))"(p_.)], x_Symbol]l :> Simp[((e + f*x) m*PolyLog[n + 1, d*(F~(c*(a
+ b*x))) "pl)/ (b*cxp*Log[F1), x] - Dist[(f*m)/(bxc*p*Log[F]), Int[(e + f*x)~
(m - 1)*PolyLogl[n + 1, d*x(F~(cx(a + b*x)))~pl, x], x] /; FreeQ[{F, a, b, c,
d, e, f, n, p}, x] && GtQ[m, O]

Rubi steps



fx cot(a+bx)dx———— Zfl

21(u+bx

_ eZz a+bx)
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it 3 log( @2 a+bx)) 3 fxz log (1 _ eZi(a+bx)) dx
T b B b
PR x*log (1 a+bx)) 3ix2LiZ (eZi(a+bx)) (31) foiZ (62i(a+bx)) dx
s b 262 " P2
it 310g (1 a+bx)) 31x2L1 ( 2i( a+bx)) 3xLi, (621'(11+bx)) 3fL1 ( 21(a+bx) ‘
s b 212 BT= 26
i xqog@_%gmww) 3quzkmmwn) 3ﬂj3&MMm» @DSuMn(fE%f
Ty b ) 212 T T 1
i 3 IOg (1 _ eZi(a+bx)) 31x2L1 ( 2i( a+bx)) 3xLi, (621'(11+bx)) 3iLi, ( 2i( a+bx))
Ty b 212 T R T

Mathematica [A]

4b3x 310g(

~ila+bx) ) +4b%x% log (1 + e ia+bx) ) +12ib®x*Li, (

time = 0.71, size = 184, normalized size = 1.82

e @09 1 12ib242Liy (e7(+1)) + 24bxLis (

Antiderivative was successfully verified.

[In] Integrate[x~3*Cot[a + b*x],x]

4p*

[Out] (Ixb~4*x~4 + 4xb~3xx"3*Logl[l - ET((-I)*(a + bxx))] + 4%b~3*x"3*Logl[1l + E~((

-I)x(a + bxx))] + (12%I)*b~2*x"2*PolyLogl[2,
~2%x72xPolyLog[2, E~((-I)*(a + b*x))] + 24*b*x*PolyLogl[3,
))]1 + 24xb*xx*PolyLogl[3, E~((-I)*(a + b*x))] - (24*I)*PolyLogl[4,

-E"((-D)*(a + b*x))] + (12xI)*b
-E°((-I)*(a + bx*x
-E~((-D)*(a

+ b*x))] - (24xI)*PolyLogl[4, E~((-I)*(a + bx*x))])/(4*b~4)

fricas [C]

time = 0.56, size = 306, normalized size = 3.03

—6i b?x?Li, (cos (2bx + 2 a) + i sin (2bx + 2 a)) + 6i b?x*Li, (cos (2 bx + 2a) — i sin (2bx + 2a)) — 4a°log (—

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/8%(-6*I*b~2*x"2*dilog(cos(2*¥bxx + 2%a) + I*sin(2%b*x + 2%a)) + 6*Ixb~2%x~
2xdilog(cos(2*b*x + 2%a) - I*sin(2xb*x + 2%a)) - 4xa”3*xlog(-1/2*cos(2*b*x +
2%a) + 1/2xI*sin(2xbxx + 2%a) + 1/2) - 4xa~3xlog(-1/2*cos(2*b*x + 2%a) - 1
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/2*%Ixsin(2xb*x + 2*a) + 1/2) + 6*b*xx*polylog(3, cos(2xb*x + 2%a) + I*sin(2x%
bxx + 2%a)) + 6xb*x*polylog(3, cos(2xbxx + 2%a) - Iksin(2%b*x + 2xa)) + 4x*(
b~3*x73 + a”3)*log(-cos(2xb*x + 2*a) + I*sin(2%bxx + 2%a) + 1) + 4*x(b"3%x"3
+ a”3)*log(-cos(2%b*x + 2%a) - I*sin(2*b*x + 2%a) + 1) + 3*Ixpolylog(4, co
s(2xb*x + 2%a) + I*sin(2*xb*x + 2%a)) - 3xI*polylog(4, cos(2%b*x + 2%a) - Ix
sin(2xb*x + 2%a))) /b4

giac [F] time = 0.00, size = 0, normalized size = 0.00
f x3 cot (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*cot(b*x+a),x, algorithm="giac")
[Out] integrate(x~3*cot(b*x + a), x)
maple [B] time = 0.86, size = 240, normalized size = 2.38
ixt 3ipolylog (2, —ei(bx”)) x? 3ipolylog (2, ei(b““)) X% 2igdx In (1 - ei(bx+“)) a In (1 - ei(bx”)) X In

1 2 2 R A " b T

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*cot(b*x+a),x)

[Out] -1/4%I*x"4-3*I/b~2*polylog(2,-exp(I*(b*x+a)))*x"2-3*I/b"2*polylog(2,exp (I*(
bkxx+a)))*x"2-2%1/b"3%a"3*x+1/b~4*1n(1-exp (I* (b*x+a)))*a”~3+1/b*1n(1-exp (I*(b
*x+a)))*x~3+1/b*1n(exp (I* (bkx+a))+1)*x~3+6+I/b 4*polylog(4,-exp(I*(b*x+a)))
+6%I/b~4*polylog(4,exp(I*(b*x+a)))-3/2*%I/b"4*a"4+2/b~4*a~3*1n (exp (I*(b*x+a)
))-1/b~4*a”3*1n(exp (I*(b*xx+a))-1)+6/b"3*polylog(3,exp (I*(b*x+a)))*x+6/b~3*p
olylog(3,-exp(I*(b*x+a)))*x

maxima [B] time = 0.48, size = 391, normalized size = 3.87

i (bx + a)* — 4i (bx + a)°a + 6i (bx + a)°a® + 4 a3 log (sin (bx + a)) — 24 bxLiy(—e0x+0) — 24 pxLis(elibx+i0)) —

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/4%(I*(b*x + a)”4 - 4*xIx(bxx + a)~3*a + 6*xIx(bxx + a) 2%a”2 + 4*xa~3*log(s
in(b*x + a)) - 24xbxx*polylog(3, -e” (I*b*x + Ixa)) - 24*b*xx*polylog(3, e (I
*bxx + I*a)) - (4xI*(b*x + a)”3 - 12%Ix(b*x + a) 2xa + 12*%I*(bxx + a)*a~2)x*
arctan2(sin(b*x + a), cos(b*x + a) + 1) - (-4*Ix(b*x + a)~3 + 12+%I*x(b*x + a
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)" 2%a - 12%Ix(b*x + a)*a”~2)*arctan2(sin(b*x + a), -cos(b*x + a) + 1) - (-12
xI*x(b*x + a)”2 + 24xI*x(b*x + a)*a - 12*Ixa~2)*dilog(-e” (I*b*x + I*a)) - (-1
2%k (b*x + a)”2 + 24xIx(b*x + a)*a - 12%I*a”2)*dilog(e” (Ixb*x + I*a)) - 2x%(
(b*x + a)~3 - 3*(b*x + a)~2*xa + 3x(bxx + a)*a~2)*log(cos(b*x + a)~2 + sin(b
*x + a)”2 + 2xcos(b*x + a) + 1) - 2*%((b*x + a)~3 - 3*(b*x + a) 2*xa + 3x(b*x
+ a)*a”2)*log(cos(b*x + a)”2 + sin(b*x + a)”2 - 2*cos(b*x + a) + 1) - 24x*I
xpolylog(4, -e”~ (Ixb*xx + I*a)) - 24xIxpolylog(4, e~ (I*b*x + Ixa)))/b~4

mupad [F] time = 0.00, size = -1, normalized size = -0.01
fx3cot(a +bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*cot(a + b*x),x)
[Out] int(x"3*cot(a + b*x), x)

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

f x3 cot (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**3*cot(bxx+a),x)

[Out] Integral (x**3*cot(a + b*x), x)
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3.2 f x? cot(a + bx) dx

Optimal. Leaf size=74

Lis (eZi(a+bx)) ixLi, (eZi(u+bx)) $2 log (1 _ eZi(a+bx)) i3
2w B b e

[Out] -1/3*I*x"3+x"2*1n(1-exp(2*I*(b*x+a)))/b-I*x*polylog(2,exp(2*xI*(b*x+a)))/b~2
+1/2*polylog(3,exp(2*I* (b*x+a)))/b"3

Rubi [A] time = 0.14, antiderivative size = 74, normalized size of antiderivative = 1.00,

. . number of rules
number of steps used = 5, number of rules used = 5, integrand size = 10, ————— =

0.500, Rules used = {3717, 2190, 2531, 2282, 6589}

integrand size

ixPolyLog (2, eZi(“”’x)) PolyLog (3, eZi(“”’X)) x?log (1 — eZi(“bx)) i3
) 2 ’ 203 * b E)

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

[Out] (-I/3)*x~3 + (x72*Log[l - E~((2*I)*(a + b*x))])/b - (I*x*PolyLog[2, E~((2*I
)*(a + b*x))])/b"2 + PolyLog[3, E~((2*I)*(a + b*x))]/(2%b~3)

Rule 2190

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

Rule 2282

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

Rule 2531

Int[Log[l + (e_.)*x((F_)~((c_.)*x((a_.) + (b_.)*(x_)))) " (n_)I*x((f_.) + (g_.)
x(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) “m*PolyLog[2, -(ex(F~(cx(a + bxx
)))"n)]1)/(b*cxn*xLog[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x)~(m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))™n)], x1, x] /; FreeQ[{F, a, b, c, e, f
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, g, nt, x] & GtQ[m, 0]

Rule 3717

Int[((c_.) + (d_)*(x_))"(m_.)*tan[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
1 > Simp[(I*(c + d*x)"(m + 1))/(d*(m + 1)), x] - Dist[2*I, Int[((c + d*x)~
m*E” (2xI*k*Pi)*E~ (2xI*x(e + f*x)))/(1 + E-(2xI*k*Pi)*E~(2xIx(e + f*x))), x],
x] /; FreeQ[{c, d, e, f}, x] && IntegerQ[4*k] && IGtQ[m, O]

Rule 6589

Int [PolyLogln_, (c_.)*((a_.) + (b_.)*(x )" (p_.)1/((d_.) + (e_.)*(x)), x_S
ymbol] :> Simp[PolyLogln + 1, c*(a + bxx)"pl/(e*xp), x] /; FreeQ[{a, b, c, d
, €, n, pt, x] & EqQ[b*xd, axe]

Rubi steps

21(a+bx

fx cot(a + bx)dx = —— — Zfl — a+bx)
ZXS 2 log( 21(a+bx)) 2 fxlog (1 _ eZi(u+bx)) dx

=—— +

3 b b

_ﬁ . 2 log (1 _ €2i(a+bx)) ) ixLi, ( 2i(a+bx) ) lle ( 2i( a+bx))

3 b P2 7

i x2log (1 - c2@t))  ixii, (ezi(a+bx)) Subst ( Il leT(x) dx, x, ezz'(“bx))
= —— + - +

3 b b2 2b3

i3 2 IOg (1 _ eZi(a+bx)) ixLi, (eZi(a+bx)) Lis (621'(11+bx))
=——+ - +

3 b b2 2b3

Mathematica [A] time = 0.46, size = 136, normalized size = 1.84

30222 log (1 — e *89)) 4 3122 log (1 + e7@+09)) + 6ibxLiy (—e~@+09) + 6ibxLi, (7)) + 6Li5 (—e~@+09)
30°

Antiderivative was successfully verified.

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

[Out] (Ixb~3%x73 + 3*b~2*xx"2xLog[l - ET((-I)*(a + b*x))] + 3*b~2*x"2xLog[1 + E~((
-Ix(a + bxx))] + (6%xI)*b*x*PolyLog[2, -E~((-I)*(a + b*x))] + (6%I)*b*x*Pol
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yLog[2, E7((-I)x(a + b*x))] + 6*PolyLogl[3, -E~((-I)*(a + b*x))] + 6*PolyLog
[3, ET((-I)*(a + b*x))])/(3*xb~3)

fricas [C] time = 0.57, size = 244, normalized size = 3.30

—2i bxLi, (cos (2bx + 2a) + i sin (2bx + 2a)) + 2i bxLi, (cos (2 bx + 2a) — i sin 2bx + 2a)) + 24 log (—% COS

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/4*(-2*Ixb*x*dilog(cos(2xb*x + 2%a) + I*sin(2%b*x + 2%a)) + 2xI*b*xx*dilog(
cos(2%b*x + 2%a) - Ixsin(2xb*x + 2%a)) + 2*a~2xlog(-1/2*cos(2*bxx + 2%a) +
1/2%Ixsin(2%b*x + 2%a) + 1/2) + 2*xa~2*log(-1/2*cos(2xb*x + 2%a) - 1/2xI*sin
(2%b*x + 2%a) + 1/2) + 2x(b72%x"2 - a"2)*xlog(-cos(2*bxx + 2%a) + I*sin(2*bx*

X + 2%xa) + 1) + 2%(b"2*x"2 - a"2)*log(-cos(2%b*x + 2*a) - I*sin(2*b*x + 2%*a

) + 1) + polylog(3, cos(2%b*x + 2%a) + I*sin(2xb*x + 2*a)) + polylog(3, cos
(2%b*x + 2*a) - I*sin(2xbxx + 2%a)))/b~3

giac [F] time = 0.00, size = 0, normalized size = 0.00
f x? cot (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*cot(b*x+a),x, algorithm="giac")
[Out] integrate(x~2*cot(b*x + a), x)
maple [B] time = 0.80, size = 198, normalized size = 2.68
ixd 2ii2x In (1 - ei(bx+‘1)) a? 4i3 In (ei(b"”) + 1) x? 2ipolylog (2, —ei(bx”)) X .\ 2 polylog (3, —ei(b”“))

-——+ - +—t

3 TR b 305 b ) b !

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/3*I*x"3+2*I/b"2xa"2*x-1/b"3*1n(1l-exp(I*(b*x+a)))*a~2+4/3*I/b~3*a~3+1/b*1l
n(exp(I*(b*x+a))+1)*x~2-2%xI/b"2*polylog(2,-exp(I*(b*x+a)))*x+2/b~3*polylog(
3,-exp(I*x(b*x+a)))+1/b*1n(1-exp(I*(b*x+a)))*x"2-2*%I/b~2*polylog(2,exp (I*(b*

x+a)) ) *x+2/b"3*polylog(3,exp (I*(b*x+a)))+1/b~3*a~2*1n(exp (I*(b*x+a))-1)-2/b
~3xa”2*1n(exp (I*(b*xx+a)))
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maxima [B] time = 0.49, size = 257, normalized size = 3.47

2i (bx + a)” = 6i (bx + a)°a + 121 bxLiy (—e@¥¥+10)) +-12i bxLi, (e@¥*+19) — 6 a2 log (sin (bx + a)) - (6i (bx +a

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/6%(2*%I*(b*x + a)”3 - 6*%I*(bxx + a) 2*a + 12xIxbxxxdilog(-e” (I*b*x + I*a)
) + 12xIxbxx*dilog(e” (I*b*x + I*a)) - 6%a”2xlog(sin(b*x + a)) - (6xI*(b*x +
a)”"2 - 12xIx(b*x + a)*a)*arctan2(sin(b*x + a), cos(b*x + a) + 1) - (-6%Ix*(
bxx + a)~2 + 12x%Ix(b*x + a)*a)*arctan2(sin(b*x + a), -cos(b*x + a) + 1) - 3
*((bxx + a)”2 - 2x(bxx + a)*a)*xlog(cos(b*x + a)”2 + sin(b*x + a)”~2 + 2xcos(
bxx + a) + 1) - 3*%((b*x + a)~2 - 2x(b*x + a)*a)*log(cos(b*x + a)~2 + sin(bx
X + a)”2 - 2xcos(bxx + a) + 1) - 12xpolylog(3, -e” (I*b*x + I*a)) - 12*polyl
0g(3, e " (Ixb*x + I*a)))/b~3

mupad [F] time = 0.00, size = -1, normalized size = -0.01
fxz cot (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

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

sympy [F] time = 0.00, size = 0, normalized size = 0.00
f x% cot (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral(x**2*cot(a + b*x), x)
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3.3 f x cot(a + bx) dx

Optimal. Leaf size=53

iLi eZi(a+bx) xloe (1 = eZi(a+bx) ixz
2b? b 2

[Out] -1/2%I*x"2+x*1n(1-exp(2*I*(b*x+a)))/b-1/2*xI*polylog(2,exp(2*xI*(b*x+a)))/b~2

Rubi [A] time = 0.08, antiderivative size = 53, normalized size of antiderivative =

. . ber of rul
1.00, number of steps used = 4, number of rules used = 4, integrand size =8, /e =

= 0.500, Rules used = {3717, 2190, 2279, 2391}

integrand size

iPolyLog (2, eZi(“bx)) xlog (1 - eZi(”+bx)) i
- 202 " b 2

Antiderivative was successfully verified.
[In] Int[x*Cotl[a + b*x],x]

[Out] (-I/2)*x"2 + (x*xLogl[l - E~((2xI)*(a + b*x))])/b - ((I/2)*PolyLog[2, E~((2*I
)*¥(a + b*x))]) /b2

Rule 2190

Int [(C(F_)~((g_.)*((e_.) + (£_.)*(x_))))"(n_.)*((c_.) + (d_.)*(x_))"(m_.))/
(@) + (b_)*x((F_)"((g_.)*x((e_.) + (£_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*Log[l + (bx(F~(gx(e + fx*x)))"n)/al)/(bxfxg*n*Logl[F]), x] - Di
st [(d*m) / (bxfxg*n*Log[F]), Int[(c + d*x)~(m - 1)*Logl[l + (b*x(F~(gx(e + f*x)
))"n)/al, x1, x] /; FreeQ[{F, a, b, ¢, d, e, f, g, n}, x] && IGtQ[m, O]

Rule 2279

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

Rule 2391

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

Rule 3717

Int[((c_.) + (d_)*(x_))"(m_.)*tan[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
1 > Simp[(I*(c + d*x)"(m + 1))/(d*(m + 1)), x] - Dist[2*I, Int[((c + d*x)~
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m*E~ (2% I*k*Pi)*E~(2%I*(e + f*x)))/(1 + E~(2%Ixk*Pi)*E~(2xI*x(e + f*x))), x],
x] /; FreeQ[{c, d, e, £}, x] && IntegerQ[4xk] && IGtQ[m, O]

Rubi steps

ix? _ p2i(a+bx) 5
f x cot(a + bx)dx = 5 2i f T dx
ix2  xlog (1 - 62i<a+bx>) [log (1 _ €2i(a+hx)) dx

=-+ ; )
B ix2 .\ xlog (1 - eZi(ll+bx)) . iSubst ( f bg(# dx, x, eZi(“bx))
2 b 212
2 xlog (1 _ eZi(a+bx)) iLi, (eZi(a+bx))
2 b 2p2

Mathematica [B] time = 3.73, size = 135, normalized size = 2.55

iLi, (eZi(bx“an_l(tan(”)))) — ibx (n -2 tan_l(tan(a))) -2 (tan_l(tan(a)) + bx) log (1 - eZi(tan_l(tan(”))J“bx)) +

1
2 b?
Warning: Unable to verify antiderivative.

[In] Integrate[x*Cot[a + b*x],x]

[Out] (x"2*Cot[a]l - ((-I)*b¥x*(Pi - 2*#ArcTan[Tan[all) - PixLog[1 + E~((-2*I)*b*x)
] - 2%(b*x + ArcTan[Tan[a]])*Logl[1 - E~((2*I)*(b*x + ArcTan[Tan[al]l))] + Pi
*xLog[Cos [bxx]] + 2*ArcTan[Tan[al]*Log[Sin[b*x + ArcTan[Tan[a]]]] + I*PolyLo

gl2, ET((2*I)*(b*x + ArcTan[Tan[a]]))])/b"2 - E~(I*ArcTan[Tan[a]])*x"2*Cot [
al*Sqrt[Seclal~2])/2

fricas [B] time = 0.53, size = 174, normalized size = 3.28

2alog(—% cos(2bx +2a)+ %i sin(2bx +2a) + %) +2a10g(—% cos(2bx +2a) - %i sin(2bx +2a) + %)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/4x(2%axlog(-1/2xcos(2%b*x + 2%a) + 1/2xI*sin(2*%bxx + 2%a) + 1/2) + 2xax*l
og(-1/2xcos(2xb*x + 2%a) - 1/2xI*sin(2*bxx + 2%a) + 1/2) - 2x(bxx + a)*log(
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—cos(2%b*x + 2%a) + I*sin(2*b*xx + 2*a) + 1) - 2x(b*x + a)*log(-cos(2*b*xx +
2%a) - I*sin(2*b*x + 2%a) + 1) + Ixdilog(cos(2%b*x + 2*a) + I*sin(2xb*x + 2
*a)) - Ixdilog(cos(2*b*x + 2xa) - I*sin(2%bxx + 2¥a)))/b~2

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

fxcot (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*cot(b*x+a),x, algorithm="giac")
[Out] integrate(x*cot(b*x + a), x)
maple [B] time = 0.82, size = 150, normalized size = 2.83
ix2 2iax ia? In (e“bxm) + 1) x ipolylog (2, —ei(b““)) In (1 - ei(bx”)) x In (1 - ei(bx”)) a ipolylog (2,

2 b P2 " b i P2 2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*cot(b*x+a),x)

[Out] -1/2%I*x"2-2*%I/b*a*xx-I1/b~2*%a~2+1/b*1n(exp(I*(b*x+a))+1)*x-I/b"2*polylog(2,-
exp (I*(b*x+a)))+1/b*1n(1l-exp(I*(b*x+a)))*x+1/b~2*1n(1-exp(I*(b*x+a)))*a-I1/b
~2*polylog(2,exp (I*(b*x+a)))+2/b~2*a*1ln(exp (I* (b*x+a)))-1/b~2*a*x1ln(exp (I*(b

*x+a))-1)

maxima [B] time = 0.46, size = 140, normalized size = 2.64

—ib?x? + 2i bx arctan (sin (bx + a) , cos (bx + a) + 1) — 2i bx arctan (sin (bx + a), — cos (bx + a) + 1) + bxlog (c«

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/2*%(-I*b~2*x"2 + 2*Ixbxx*arctan2(sin(b*x + a), cos(b*x + a) + 1) - 2%Ixbx*x
xarctan2(sin(b*x + a), -cos(b*x + a) + 1) + b*x*xlog(cos(b*x + a)”2 + sin(bx*

X + a)”2 + 2xcos(b*x + a) + 1) + b*x*log(cos(b*x + a)~2 + sin(b*x + a)~2 -
2xcos(b*x + a) + 1) - 2xIxdilog(-e” (Ixb*x + I*a)) - 2xI*dilog(e”(Ixb*x + Ix*
a)))/b"2

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

fxcot(a +bx) dx



Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*cot(a + b*x),x)
[Out] int(x*cot(a + b*x), x)

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

fxcot (a + bx)dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral(x*cot(a + b*x), x)
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3.4 f cot(a+bx) dx

X

Optimal. Leaf size=13

(cot(a + bx) )

Int| ————,x
X

[Out] Unintegrable(cot(b*x+a)/x,x)

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

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

integrand size

0.000, Rules used = {}
f cot(a + bx) i

X

Verification is Not applicable to the result.
[In] Int[Cotl[a + b*x]/x,x]
[Out] Defer[Int] [Cot[a + b*x]/x, x]

Rubi steps

cot(a + bx) cot(a + bx)
f — " dx = f ——dx
X X

time = 1.90, size = 0, normalized size = 0.00

f cot(a + bx) i

X

Mathematica [A]

Verification is Not applicable to the result.

[In] Integrate[Cot[a + b*x]/x,x]

[Out] Integrate[Cot[a + b*x]/x, x]

fricas [A] time = 0.54, size = 0, normalized size = 0.00

- (cot (bx + a) )
integral | ——, x

Verification of antiderivative is not currently implemented for this CAS.

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



[Out] integral(cot(b*x + a)/x, x)

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

X

f cot (bx + a) p

X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cot(bxx+a)/x,x, algorithm="giac")
[Out] integrate(cot(b*x + a)/x, x)
maple [A] time = 0.90, size = 0, normalized size = 0.00

t(b
fco ( x+a)dx

X

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cot(b*x+a)/x,x)
[Out] int(cot(b*x+a)/x,x)
maxima [A] time = 0.00, size = 0, normalized size = 0.00

t(b
fco ( x+a)dx

X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cot(b*x+a)/x,x, algorithm="maxima"
[Out] integrate(cot(b*x + a)/x, x)
mupad [A] time = 0.00, size = -1, normalized size = -0.08

fcot(a +bx) i

X

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cot(a + b*x)/x,x)
[Out] int(cot(a + b*x)/x, x)

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

f cot (a + bx) ix

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

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

[Out] Integral(cot(a + b*x)/x, x)
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3.5 f cot(a+bx) dx

xz

Optimal. Leaf size=13
(cot(a + bx) )
Int| ———x
X

[Out] Unintegrable(cot(b*x+a)/x"2,x)

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

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

0.000, Rules used = {}
f cot(a + bx) i

xz

Verification is Not applicable to the result.
[In] Int[Cotl[a + b*x]/x"2,x]
[Out] Defer[Int] [Cot[a + b*x]/x"2, x]

Rubi steps

f cot(a + bx) f cot(a + bx) i

dx =
x2 x2

time = 3.32, size = 0, normalized size = 0.00

f cot(a + bx) i

x2

Mathematica [A]

Verification is Not applicable to the result.

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

[Out] Integrate[Cot[a + b*x]/x"2, x]

fricas [A] time = 0.62, size = 0, normalized size = 0.00

. cot (bx + a)
integral T,x

Verification of antiderivative is not currently implemented for this CAS.

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



[Out] integral(cot(b*x + a)/x"2, x)

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

X

f cot (bx + a) p

x2

Verification of antiderivative is not currently implemented for this CAS.

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

maple [A] time = 1.08, size = 0, normalized size = 0.00

f cot (bx + a)

dx
xz

Verification of antiderivative is not currently implemented for this CAS.

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

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

t(b
fco ( x+a)dx

xz

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cot(b*x+a)/x"2,x, algorithm="maxima"
[Out] integrate(cot(b*x + a)/x"2, x)
mupad [A] time = 0.00, size = -1, normalized size = -0.08

fcot(a +bx) i

x2

Verification of antiderivative is not currently implemented for this CAS.

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

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

f cot (a + bx) ix

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

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

[Out] Integral(cot(a + bxx)/x**2, x)
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3.6  [x°cot’(a+bx)dx
Optimal. Leaf size=97

3Li, (eZi(a+bx)) 3ixLi, (eZi(a+bx)) . 32 log (1 _ eZi(a+bx)) 3 cot(a + bx) 3 A

204 b3 b? b b 4

[Out] -I*x"3/b-1/4*%x"4-x"3*cot (b*x+a)/b+3*x"2*x1n(1-exp(2*I* (b*x+a)))/b~2-3*xI*x*po
lylog(2,exp(2xI*(b*x+a)))/b~3+3/2xpolylog(3,exp(2*I*(b*x+a)))/b~4

Rubi [A] time = 0.18, antiderivative size = 97, normalized size of antiderivative = 1.00,

. . number of rules
number of steps used = 7, number of rules used =7, integrand size = 12, — =

0.583, Rules used = {3720, 3717, 2190, 2531, 2282, 6589, 30}

integrand size

3ixPolyLog (2, eZi(”+bx)) 3PolyLog (3, EZi(“+b")) +3x2 log (1 - eZi(“+bx)) x3cot(a + bx) ix® x*

b3 2b* b? b b 4

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

[Out] ((-I)*x~3)/b - x74/4 - (x"3*Cotla + b*x])/b + (3*x"2xLogl[l - E~((2xI)*(a +
b*x))]1)/b"2 - ((3*I)*x*PolyLog[2, E"((2*I)*(a + b*x))])/b~3 + (3*PolyLogl[3,
E"((2*I)*(a + b*x))])/(2%b~4)

Rule 30

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

Rule 2190

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

Rule 2282

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

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

Rule 3717

Int[((c_.) + (d_.)*(x_))"(m_.)*tan[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
1 o> Simp[(I*(c + d*x)"(m + 1))/(d*x(m + 1)), x] - Dist[2*I, Int[((c + d*x)"
m*E~ (2% I*k*Pi)*E~ (2%Ix(e + f*x)))/(1 + E~(2%Ixk*Pi)*E~(2xI*x(e + f*x))), x],
x] /; FreeQl[{c, d, e, £}, x] && IntegerQ[4xk] && IGtQ[m, O]

Rule 3720

Int[((c_.) + (@_)*(x))"(m_.)*((b_.)*tan[(e_.) + (f£_)*(x_)1)"(n_), x_Symb
0ol] :> Simp[(b*(c + d*x) m*(b*Tan[e + f*x])"(n - 1))/(f*(n - 1)), x] + (-Di
st[(bxd*m)/(f*(n - 1)), Int[(c + d*x)~(m - 1)*(b*Tanl[e + f*x])"(n - 1), x],
x] - Dist[b”2, Int[(c + d*x) m*(bxTan[e + f*x])~(n - 2), x], x]) /; FreeQl
{b, ¢, 4, e, £}, x] && GtQ[n, 1] && GtQ[m, O]

Rule 6589

Int[PolyLogn_, (c_.)*((a_.) + (b_.)*x(x_))"(p_.01/C(d_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLogln + 1, cx(a + b*x)7pl/(exp), x] /; FreeQ[{a, b, c, d
, e, n, p}, x] && EqQ[bxd, axe]

Rubi steps



58

fx3 co(a + bx) dx = K cot(;z + bx) .\ 3 [« cotéa +bx)dx fx3 o
2i(a+bx) .2

i x* Beota+by) (60 / % X

T b 4 b - b

i xoot(a+by) N 3x%log (1 - eZi(“+bx)) 6 [xlog (1 —~ eZi(“bx)) dx
b 4 b b2 b2

i Poot(a+by) . 3x2log (1 — &2 3ixLi, (e2i(+0) . (3i) [ Li, (e
b 4 b b2 b3 b3

) P R cot(a + bx) . 32 log (1 _ 621'(11+bx)) 3ixLi, (€2i(a+bx)) N 3 Subst (f Ll—i(
b 4 b b2 b3 Z

) P R cot(a + bx) . 32 log (1 _ eZi(a+bx)) 3ixLi, (€2i(a+bx)) . 3Li; (eZi(a+bx))
b 4 b b2 b3 2b*

Mathematica [A] time = 0.92, size = 171, normalized size = 1.76

2ib3x3
—1+ 821'11

+3b% log (1 - e + 36232 log (1 + 7)) + 6ibxLi, (—e ")) + 6ibxLi, (e 7@+ + 6Li, (-
b4

Antiderivative was successfully verified.

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

[Out] -1/4%x"4 + (((-2*%I)*b~3*x73)/(-1 + E~((2*I)*a)) + 3xb~2xx"2*xLog[1l - E~((-I)
x(a + bxx))] + 3*b"2xx"2xLogl[l + E~((-I)*(a + bxx))] + (6%I)*bxx*PolyLogl[2,
-E~((-I)*(a + bxx))] + (6%I)*bxx*PolyLog[2, ET((-I)*(a + b*x))] + 6*PolyLo

gl3, -E"((-I)*(a + b*x))] + 6*PolyLog[3, E~((-I)*(a + b*x))])/b"4 + (x"3%Cs
clal*Cscla + b*x]*Sin[b*x])/b

fricas [C] time = 0.69, size = 372, normalized size = 3.84

bix*sin (2bx + 2 a) + 4b3x cos (2 bx + 2 a) + 4 b3x3 + 6i bxLi, (cos (2 bx + 2a) + i sin (2 bx + 2 a)) sin (2 bx -

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/4%(b~4*x~4*sin(2*%bxx + 2%a) + 4xb~3*x"3*cos(2xb*x + 2*a) + 4*b"3%x"3 + 6
*Ixb*x*dilog(cos (2¥b*x + 2%a) + I*sin(2%b*x + 2xa))*sin(2xb*x + 2%a) - 6xIx
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bxx*dilog(cos(2xb*x + 2%a) - I*sin(2*bxx + 2%a))*sin(2%b*x + 2%a) - 6*%a~2*1
0og(-1/2xcos(2xb*x + 2*a) + 1/2xI*sin(2*bxx + 2%a) + 1/2)*sin(2*b*x + 2xa) -
6*a~2xlog(-1/2%cos(2xb*x + 2%a) - 1/2%I*sin(2xb*x + 2%a) + 1/2)*sin(2%b*x
+ 2%a) - 6%(b"2*%x"2 - a”2)*log(-cos(2%b*x + 2%a) + I*sin(2xb*x + 2%a) + 1)*
sin(2*b*x + 2xa) - 6%x(b~2*x"2 - a~2)*log(-cos(2xb*x + 2%a) - I*sin(2*b*x +
2*%a) + 1)*sin(2*b*x + 2xa) - 3*polylog(3, cos(2*xb*xx + 2%a) + I*sin(2*b*x +
2%a))*sin(2*b*x + 2%a) - 3*polylog(3, cos(2*b*x + 2%a) - I*sin(2xb*x + 2%a)
)*sin(2%bxx + 2+%a))/(b~4*sin(2%b*xx + 2%a))

giac [F] time = 0.00, size = 0, normalized size = 0.00
fx3 cot (bx + a)? dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*cot(b*x+a)~2,x, algorithm="giac")
[Out] integrate(x~3*cot(b*x + a)~2, x)
maple [B] time = 0.95, size = 231, normalized size = 2.38

x4 2ix3 6ia’x 3In (ei(b"*“) + 1) X% 6i polylog (2, —ei(bx”)) x 6polylog (3, —ei(bx”)) 3In (]
+ - + +

4 b(ezz‘(bx+a>_1)+ b3 b2 b3 b*

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/4%x"4-2%I*xx"3/b/(exp(2*I*(b*x+a))-1)+6%I/b"3*a”~2xx+3/b~2*1n(exp (I* (b*xx+a
))+1)*x"2-6%I/b"3*polylog(2,-exp(I*(b*x+a)))*x+6/b 4*polylog(3, —exp (I* (b*x+
a)))+3/b"2x1n(1-exp (I* (b*x+a)))*x"2-3/b~4*1n(1-exp (I*(b*x+a)))*a~2-6%I/b~ 3%
polylog(2,exp(I*(b*x+a)))*x+6/b"4*polylog(3,exp(I*(b*x+a)))+3/b"4*a"2*1n(ex
p(I*(b*x+a))-1)-6/b"4*a"2x1n (exp (I* (b*x+a)))-2*%I/b*x"3+4*I/b~4*a~3

maxima [B]  time = 0.59, size = 953, normalized size = 9.82

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/2*%(2*(b*x + a + 1/tan(b*x + a))*a~3 - 3*((b*x + a) " 2*cos(2xb*x + 2%a)”~2 +
(bxx + a) 2*sin(2*b*x + 2*a)~2 - 2% (b*x + a) " 2*cos(2xbxx + 2*a) + (b*x + a

)72 - (cos(2xb*xx + 2%a)”~2 + sin(2%b*x + 2*a)”2 - 2xcos(2*b*x + 2*a) + 1)*lo

g(cos(b*x + a)~2 + sin(b*x + a)~2 + 2*cos(b*x + a) + 1) - (cos(2%b*x + 2%a)
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"2 + sin(2xb*x + 2%a)”2 - 2xcos(2xb*x + 2*a) + 1)*log(cos(b*x + a)~2 + sin(
bxx + a)~2 - 2xcos(bxx + a) + 1) + 4x(bxx + a)*sin(2xb*xx + 2%a))*a~2/(cos(2
*b*x + 2%a)”2 + sin(2xbxx + 2%a)”2 - 2*cos(2*xb*x + 2xa) + 1) + 2% (-I*x(b*x +
a)”4 + 4xIx(bxx + a)~3*a - (12*%(b*x + a)~2 - 24x(b*x + a)*a - 12x((b*x + a
)72 = 2% (b*x + a)*a)*cos(2xbxx + 2%a) - (12*xI*(b*x + a)~2 - 24*I*x(b*x + a)*
a)*sin(2%bxx + 2*a))*arctan2(sin(b*x + a), cos(b*x + a) + 1) + (12x(b*x + a
)72 - 24%(b*x + a)*a - 12*x((b*x + a)”2 - 2*x(b*x + a)*a)*cos(2¥b*x + 2%a) +
(-12*%Ix(b*x + a)~2 + 24*xIx(b*x + a)*a)*sin(2*b*x + 2*a))x*arctan2(sin(b*x +
a), —cos(b*x + a) + 1) + (Ix(b*x + a)~4 - 4x(b*x + a) 3x(Ixa + 2) + 24*x(b*x
+ a) " 2*a)*cos(2xb*xx + 2xa) - 24x(b*x*cos(2xb*x + 2%a) + I*b*x*sin(2xb*x +
2*%a) - b*x)*dilog(-e”~ (Ixb*x + I*a)) - 24x(bxx*cos(2*¥bxx + 2%a) + Ixb*x*sin(
2*¥b*x + 2%a) - b*x)*dilog(e”(Ix*bxx + I*a)) + (6xIx(bxx + a)~2 - 12%I*(b*x +
a)*a + (—6xI*x(bxx + a)~2 + 12xIx(b*x + a)*a)*cos(2*b*x + 2*a) + 6x((b*x +
a)~2 - 2x(b*x + a)*a)*sin(2xb*x + 2*a))*log(cos(b*x + a)~2 + sin(b*x + a)~2
+ 2xcos(b*x + a) + 1) + (6%Ix(b*x + a)~2 - 12xI*(b*x + a)*a + (-6%xIx(b*x +
a)”2 + 12xI*x(b*x + a)*a)*cos(2*b*x + 2*a) + 6x((b*x + a)”2 - 2*x(b*x + a)*a
)*sin(2*%bxx + 2#%a))*log(cos(b*x + a)~2 + sin(b*xx + a)~2 - 2xcos(b*x + a) +
1) + (-24xIxcos(2*%bxx + 2%a) + 24*sin(2xbxx + 2%a) + 24*I)*polylog(3, -e~ (I
*xbxx + I*a)) + (-24*I*cos(2%b*x + 2%a) + 24*sin(2%b*x + 2x%a) + 24*I)*polylo
g(3, e (Ixbxx + I*a)) - ((b*x + a)”4 - (b*xx + a)"3*(4*a - 8*%I) - 24*I*(b*x
+ a) " 2*a)*sin(2xb*xx + 2%a))/(-4xI*xcos(2*bxx + 2*a) + 4xsin(2*xb*x + 2%a) + 4
*x1))/b"4

mupad [F] time = 0.00, size = -1, normalized size = -0.01
fx3 cot (a + bx)? dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*cot(a + b*x)"2,x)
[Out] int(x"3*cot(a + b*x)"2, x)

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

f x3 cot? (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral (x**3*cot(a + b*x)**2, x)
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3.7  [x2cot’(a + bx)dx
Optimal. Leaf size=74

iLi, (€2i(a+bx)) N 2xlog (1 - €2i(a+bx)) x?cot(a + bx) ix? X

b3 b? b b 3

[Out] -I*x"2/b-1/3*x"3-x"2*cot (b*x+a) /b+2xx*1n(1l-exp(2*I*(b*x+a)))/b~2-I*polylog(
2,exp(2xI*(bxx+a)))/b~3

Rubi [A] time =0.12, antiderivative size = 74, normalized size of antiderivative = 1.00,

. . number of rules
number of steps used = 6, number of rules used = 6, integrand size = 12, ————— =

0.500, Rules used = {3720, 3717, 2190, 2279, 2391, 30}

integrand size

iPolyLog (2, eZi(‘”bx)) N 2xlog (1 — eZi(“b")) x2cot(a+bx) 2 x°

b3 b? b b 3

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

[Out] ((-D)*x~2)/b - x73/3 - (x72#Cot[a + b*x])/b + (2xx*Log[l - E~((2*I)*(a + bx
x))]1)/b"2 - (I*PolyLogl[2, E~((2*I)*(a + b*x))])/b"3

Rule 30

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

Rule 2190

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

Rule 2279

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

Rule 2391
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Int[Log[(c_.)*x((d_) + (e_.)*x(x )" (n_.))]1/(x_), x_Symbol] :> -Simp[PolyLogl[2
, —(cxexx"n)]/n, x] /; FreeQl{c, d, e, n}, x] && EqQ[c*d, 1]

Rule 3717

Int[((c_.) + (d_)*(x_))"(m_.)*tan[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
1 > Simp[(I*(c + d*x)"(m + 1))/(d*(m + 1)), x] - Dist[2*I, Int[((c + d*xx)~
m*E~ (2xI*k*xPi)*E~ (2%I* (e + f*xx)))/(1 + E~(2*%Ixk*Pi)*E~(2*xI*(e + f*x))), x],
x] /; FreeQ[{c, d, e, £}, x] && IntegerQ[4xk] && IGtQ[m, O]

Rule 3720

Int[((c_.) + (d_)*(x_))"(m_.)*((b_.)*tan[(e_.) + (f_.)*(x )1)"(n_), x_Symb
0ol] :> Simp[(b*(c + dx*x) m*(b*Tan[e + f*x])"(n - 1))/(fx(n - 1)), x] + (-Di
st[(bxd*m)/(fx(n - 1)), Int[(c + d*x) " (m - 1)*(bxTan[e + f*xx])"(n - 1), x],
x] - Dist[b~2, Int[(c + d*x) “m*(b*Tan[e + f*x])~(n - 2), x], x]) /; FreeQ[
{b, c, 4, e, £}, x] && GtQ[n, 1] && GtQ[m, O]

Rubi steps
2 cot b 2 | xcot(a + bx) dx
fxzcotz(a+bx)dx:—x CO(Z+ x)+ / (b ) —fxzdx
p2i(a+bx)
_ ﬁ ~ x_3 ~ x? cot(a + bx) (41) f - 21(zz+b§)
b 3 b b

i ¥ x2cot(a+ bx) . 2xlog (1 _ EZi(a+bx)) Zflog( a+bx)) dx

b 3 b b2 bz

_ _ﬁ ) x_3 ) 22 cot(a + bx) ) 2xlog (1 _ eZi(a+bx)) ) iSubst (f IOg(; %) dx, x, 621(“““’”‘))
b 3 b b2 b3

] i P Rcot(a+ by . 2xlog (1 _ eZi(a+bx)) L (e2i(a+bx))
b 3 b b2 b3

Mathematica [B] time = 5.35, size = 153, normalized size = 2.07

—p22eitan” (tan@) cot(g)+/sec2(a) — iLi, (eZi(bx+tan_1(tan(”)))) + ibx (n -2 tan‘l(tan(a))) +2 (tan‘l(tan(a)) +bx

Warning: Unable to verify antiderivative.

[In] Integrate[x~2xCot[a + bxx]~2,x]

{
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[Out] -1/3%x"3 + (I*b*x*(Pi - 2xArcTan[Tan[al]) + Pi*Log[l + E~((-2xI)x*b*x)] + 2%
(bxx + ArcTan[Tan[al]l)*Logl[l - E~((2*I)*(b*x + ArcTan[Tan[al]))] - PixLoglC
os[b*x]] - 2*ArcTan[Tan[a]]*Log[Sin[b*x + ArcTan[Tan[a]]l]] - I*PolyLog[2, E
“((2xI)*(bxx + ArcTan[Tan[al]))] - b~2*E~(I*ArcTan[Tan[a]])*x"2xCot[a]*Sqrt
[Sec[al~2])/b"3 + (x"2#Cscl[al*Csc[a + b*x]*Sin[b*x])/b

fricas [B] time = 1.16, size = 281, normalized size = 3.80

2533 sin (2 bx + 2 ) + 6 b2x2 cos (2 bx + 2.a) +6b2x2+6alog(—% cos (2bx +2a) + 5i sin (2bx +24) + ;

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/6%(2%b73*x"3*sin(2%b*x + 2%a) + 6*%b~2*x"2%cos(2*b*x + 2%a) + 6xb~2%xx"2 +
6xa*xlog(-1/2*%cos(2xb*x + 2%a) + 1/2%I*sin(2%b*xx + 2%a) + 1/2)*sin(2%b*x +

2*%a) + 6*axlog(-1/2*cos(2*b*x + 2%a) - 1/2*I*xsin(2xb*x + 2%a) + 1/2)*sin(2x%

b*xx + 2%a) - 6%(b*x + a)*log(-cos(2xb*x + 2%a) + I*sin(2*%bxx + 2%a) + 1)*si
n(2xb*x + 2xa) - 6x(b*x + a)xlog(-cos(2*b*xx + 2%a) - I*sin(2xb*x + 2%a) + 1
)*sin(2xbxx + 2%a) + 3*xIxdilog(cos(2%b*x + 2%a) + I*sin(2*b*x + 2%a))*sin(2

xb*x + 2%a) - 3*Ixdilog(cos(2%b*x + 2%a) - I*sin(2xb*x + 2%a))*sin(2*b*x +
2xa))/ (b~ 3*sin(2xb*x + 2%*a))

giac [F] time = 0.00, size = 0, normalized size = 0.00
fxz cot (bx + a)? dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*cot(b*x+a)~2,x, algorithm="giac")
[Out] integrate(x~2*cot(bxx + a)~2, x)
maple [B] time = 0.90, size = 183, normalized size = 2.47
x 2ix2 2ix2  diax 2ia® 2In (ei(bx”) + 1) x 2ipolylog (2, —ei(bx”)) 2ln (1 - ei(bx”)) x 2]

‘E‘b(ezi(bx+a>_1)_ b 2P b2 b3 " b2 T

3

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*cot(b*x+a)”~2,x)

[Out] -1/3*x73-2%I*x"2/b/(exp(2*I*(b*x+a))-1)-2%I/b*x"2-4%I/b"2%xa*xx-2*I1/b~3%a"~2+2
/b~ 2x1n(exp (I*(b*x+a))+1)*x-2%I/b~3*polylog(2,-exp(I*(b*x+a)))+2/b~2*%1In(1l-e



64

xp (I*(b*x+a)))*x+2/b~3*1n(1-exp (I* (b*x+a)))*a-2*I/b~3*polylog(2,exp (I* (b*x+
a)))+4/b"3*ax1n(exp (I*(b*x+a)))-2/b"3*a*x1ln(exp (I* (b*x+a))-1)

maxima [B] time = 0.62, size = 384, normalized size = 5.19

—ib3x3 + 6 (bx cos (2bx + 2a) + ibx sin (2 bx + 2 a) — bx) arctan (sin (bx + a), cos (bx + a) + 1) — 6 (bx cos (2 b

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] (-I*b~3*x"3 + 6% (b*x*cos(2*b*x + 2*a) + Ixb*x*sin(2*b*x + 2*a) - b*x)*arcta
n2(sin(b*x + a), cos(b*x + a) + 1) - 6x(b*x*cos(2*b*xx + 2%a) + Ixbxx*sin(2*

b*x + 2*a) - b*x)*arctan2(sin(b*x + a), -cos(b*x + a) + 1) + (I*b"3*%x"3 - 6
*b"2*xx72) *cos (2xb*x + 2%a) - 6*%(cos(2xbxx + 2*a) + I*sin(2*b*x + 2%a) - 1)x*
dilog(-e~ (I*b*x + I*a)) - 6%(cos(2xb*x + 2%a) + I*sin(2*xb*x + 2%a) - 1)xdil

og(e™ (Ixb*xx + I*a)) + (-3*%Ixb*x*kcos(2xb*x + 2%a) + 3*bxx*sin(2*b*x + 2%a) +
3xIxb*xx)*log(cos(b*x + a)"2 + sin(b*x + a)”2 + 2xcos(bxx + a) + 1) + (-3x*I
*xbxx*cos (2xbxx + 2%a) + 3xbxx*sin(2xbxx + 2%a) + 3*xIxbxx)*log(cos(bxx + a)~

2 + sin(b*x + a)~2 - 2*cos(b*x + a) + 1) - (b7™3*x"3 + 6*%I*b~2*x"2) *sin (2*b*

x + 2%a))/(-3%xIxb~3%cos(2xbxx + 2%a) + 3%b~3*sin(2%b*x + 2%a) + 3%I*b~3)

mupad [F] time = 0.00, size = -1, normalized size = -0.01
fxz cot(a + bx)* dx

Verification of antiderivative is not currently implemented for this CAS.

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

sympy [F] time = 0.00, size = 0, normalized size = 0.00
f x% cot? (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral(x**2*cot(a + b*x)**2, x)
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38  [xcot’(a+bx)dx

Optimal. Leaf size=31

log(sin(a + bx))  xcot(a +bx) x?

b? b 2

[Out] -1/2*x"2-x*cot (b*x+a)/b+1ln(sin(b*x+a))/b"2

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

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

integrand size
0.300, Rules used = {3720, 3475, 30}

log(sin(a + bx))  xcot(a +bx) x?

b2 b 2

Antiderivative was successfully verified.

[In] Int[x*Cotla + b*x]"2,x]

[Out] -x"2/2 - (x*Cot[a + b*x])/b + Logl[Sin[a + b*x]]/b~2
Rule 30

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

Rule 3475

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

Rule 3720

Int[((c_.) + (@_)*(x)) " (m_.)*((b_.)*tan[(e_.) + (£_)*(x_)1)"(n_), x_Symb
0ol] :> Simp[(b*(c + d*x) m*(b*Tan[e + f*x])"(n - 1))/(fx(n - 1)), x] + (-Di
st[(bxd*m)/(f*(n - 1)), Int[(c + d*x)~(m - 1)*(b*Tanl[e + f*x])"(n - 1), x],
x] - Dist[b”2, Int[(c + d*x) m*(bxTan[e + f*x])~(n - 2), x], x]) /; FreeQl
{b, c, 4, e, £}, x] && GtQ[n, 1] && GtQ[m, O]

Rubi steps
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t(a + bx)d
fxcotz(a + bx)dx = —XCOt(Z+ bx) + fco (ab xdx fxdx
x?> xcot(a+bx) log(sin(a + bx))
=——- +
2 b b2

Mathematica [A] time = 0.22, size = 44, normalized size = 1.42

log(sin(a + bx)) _ xcot(a) xcsc(a)sin(bx) csc(a + bx) _ x?

b? b b 2

Antiderivative was successfully verified.

[In] Integrate[x*Cot[a + b*x]~2,x]
[Out] -1/2%x"2 - (x*Cot[a])/b + Logl[Sin[a + b*x]]/b~2 + (x*Cscl[al*Csc[a + b*x]*Si
n[bx*x]) /b

fricas [B] time = 0.74, size = 75, normalized size = 2.42

bzxzsin(be+2a)+2bxcos(2bx+2a)+2bx—log(—% cos (2bx +2a) + %)sin(2bx+2a)
2b2sin (2bx +2a)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*cot(b*x+a)~2,x, algorithm="fricas")
[Out] -1/2%(b~2%x"2*sin(2%b*x + 2%a) + 2xb*x*cos(2%b*x + 2%a) + 2xb*x - log(-1/2%
cos(2xb*xx + 2%a) + 1/2)*sin(2xbxx + 2*a))/(b"2*sin(2*b*x + 2%a))

giac [B] time = 4.74, size = 1250, normalized size = 40.32

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/2%(b~2*xx"2*tan(1/2xb*xx) “2*tan(1/2*a) + b 2*x"2*xtan(1/2*b*x)*tan(1/2*a) 2
- bxx*tan(1/2%bxx) “2*tan(1/2*a) "2 - b 2*x"2*tan(1/2*bxx) - b~2*x"2xtan(1/2
*xa) + bxx*tan(1/2xb*x)~2 + 4xbxx*tan(1/2xb*x)*tan(1/2%a) - log(l6*(tan(1/2%
b*x) “8xtan(1/2*a) "2 + 2*xtan(1/2*xb*xx) ~7xtan(1/2*a) 3 + tan(1/2*b*xx) “6*tan(1/
2%a) "4 - 2*xtan(1/2*xb*xx) " 7+tan(1/2*a) - 2*tan(1/2xb*x) “6*tan(1/2*a) 2 + 2*ta
n(1/2*xb*xx) “5xtan(1/2*a) "3 + 2*tan(1/2*bxx) “4*tan(1/2*a) 4 + tan(1/2*bxx)"6
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- 2xtan(1/2*b*x) “5xtan(1/2*a) - 6*tan(1/2*b*x) “4*xtan(1/2*a)”2 - 2*xtan(1/2*b
*x) "3*tan(1/2*a) "3 + tan(1/2*b*x) "2*tan(1/2*a) "4 + 2xtan(1/2*b*x)"4 + 2*tan
(1/2*%b*x) “3xtan(1/2*a) - 2*xtan(1/2%bxx) " 2*tan(1/2*a)”2 - 2xtan(1/2*b*x)*tan
(1/2*%a)~3 + tan(1/2%b*x)~2 + 2*tan(1/2*xb*x)*tan(1/2*a) + tan(1/2*a)~2)/(tan
(1/2%a)~4 + 2*xtan(1/2*a)”2 + 1))*tan(1/2*b*x) " 2*tan(1/2*a) + b*x*tan(1/2+*a)
"2 - log(16*(tan(1/2xb*x) ~8*tan(1/2*a)~2 + 2*xtan(1l/2%b*x) " 7+tan(1/2*a)~3 +
tan(1/2*b*x) “6*tan(1/2*a) "4 - 2*xtan(1/2%b*x) " 7*tan(1/2*a) - 2*xtan(1/2*b*x)”
6*xtan(1/2*a) "2 + 2xtan(1/2%b*x) ~5*tan(1/2*a)~3 + 2xtan(1/2*b*x) “4*xtan(1/2*a
)74 + tan(1/2*xb*x) "6 - 2xtan(1/2%b*x) “5*xtan(1/2*a) - 6*tan(1/2*xb*x) 4*tan(1
/2%a)”2 - 2*xtan(1/2*b*x) ~3*tan(1/2+*a) 3 + tan(1/2xb*x) 2*xtan(1/2*a) 4 + 2%t
an(1/2*b*x) "4 + 2*xtan(1/2%b*x) "3*tan(1/2*a) - 2xtan(1/2¥b*x) " 2*tan(1/2*a) 2
- 2%tan(1/2*b*x)*tan(1/2*a) "3 + tan(1/2*b*x)~2 + 2xtan(1/2*b*x)*tan(1/2*a)
+ tan(1/2*a)~2)/(tan(1/2*a)~4 + 2*xtan(1/2*a)~2 + 1))*tan(1l/2*b*x)*tan(1/2*
a)”2 - b*xx + log(16x*(tan(1/2%bxx) "8*tan(1/2*a)~2 + 2*tan(1/2xb*x) " 7*xtan(1/2
*a) 3 + tan(1/2*b*xx) “6xtan(1/2*a) 4 - 2*xtan(1/2*bxx) “7+tan(1/2*a) - 2*tan(1l
/2xbxx) “6*tan(1/2*a) "2 + 2xtan(1/2*b*x) “5xtan(1/2%a)~3 + 2*tan(1/2xb*x) "4*t
an(1/2*a)"4 + tan(1/2*bxx)"6 - 2xtan(1/2*b*x) "5xtan(1/2*a) - 6*tan(1/2*b*x)
“4xtan(1/2*a) "2 - 2*xtan(1/2*b*x) "3*tan(1/2*a)”~3 + tan(1/2*b*x) " 2*tan(1/2*a)
4 + 2xtan(1/2xb*x) "4 + 2xtan(1/2*b*x) ~3xtan(1/2*a) - 2*tan(1/2*bxx) " 2*tan(
1/2%a)~2 - 2*xtan(1/2*xb*x)*tan(1/2*a) 3 + tan(1/2*b*x) "2 + 2xtan(1/2*b*x)*ta
n(1/2*xa) + tan(1/2*a)~2)/(tan(1/2*a)~4 + 2*tan(1/2*a)”2 + 1))*tan(1/2*b*x)
+ log(16*(tan(1/2xb*x) "8xtan(1/2*a)~2 + 2xtan(1/2*b*x) ~7*tan(1/2xa)~3 + tan
(1/2%b*x) "6*tan(1/2*a) "4 - 2xtan(1/2*b*x) " 7*tan(1/2*a) - 2xtan(1/2*b*x) 6%t
an(1/2*a)~2 + 2*xtan(1/2*b*x) “5*xtan(1/2*a)”3 + 2*tan(1/2*b*x) “4*xtan(1/2*a) "4
+ tan(1/2*b*x) "6 - 2*xtan(1/2*b*x) “5xtan(1/2*a) - 6*tan(1/2*b*x) 4*xtan(1/2x*
a)”2 - 2*xtan(1/2*xb*xx) "3xtan(1/2*a) 3 + tan(1/2*b*xx) 2*tan(1/2*a) 4 + 2*xtan(
1/2*b*xx) "4 + 2+tan(1/2*b*x) "3*tan(1/2*a) - 2*tan(1/2*b*x) " 2*tan(1/2*a)”~2 -
2+xtan (1/2*b*x)*tan(1/2*a)~3 + tan(1/2*b*x) "2 + 2xtan(1/2*b*x)*tan(1/2*a) +
tan(1/2*a)~2)/(tan(1/2*a)~4 + 2*xtan(1/2*a)~2 + 1))*tan(1/2*a))/(b"2*tan(1/2
*bxx) “2*tan(1/2*a) + b~ 2xtan(1/2*b*x)*tan(1/2*a)~2 - b~ 2*tan(1/2xb*x) - b~2
*tan(1/2%*a))

maple [A] time = 0.72, size = 30, normalized size = 0.97

x> xcot(bx +a) . In (sin (bx + a))

2 b b?

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*cot(b*x+a)”~2,x)
[Out] -1/2*x"2-x*cot(b*x+a)/b+1ln(sin(b*x+a))/b"2

maxima [B] time = 0.47, size = 269, normalized size = 8.68

2(bx+a+

tan(bx+a)

1 ) (bx+a)” cos(2 bx+2 a)*+(bx+a)’ sin(2 bx-+2 a)° =2 (bx+a)” cos(2 bx+2 a)+(bx+a)’(cos(2 bx+2 a)+sin(2 bx+2 a)’-




68

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/2*%(2x(b*x + a + 1/tan(b*x + a))*a - ((b*x + a) 2*cos(2%b*x + 2*a)~2 + (bx*

X + a) 2xsin(2*b*x + 2*a) 2 - 2x(b*x + a) 2*cos(2*b*x + 2*a) + (b*x + a)”2

- (cos(2%bxx + 2%a)”2 + sin(2%b*x + 2%a)”~2 - 2xcos(2*b*x + 2xa) + 1)*log(co

s(b*x + a)”2 + sin(b*x + a)~2 + 2*cos(b*x + a) + 1) - (cos(2*b*x + 2*a)~2 +
sin(2%b*x + 2%a)~2 - 2%cos(2*bxx + 2%a) + 1)*log(cos(b*x + a)”2 + sin(b*x

+ a)”2 - 2xcos(b*x + a) + 1) + 4x(b*x + a)*sin(2xb*xx + 2*a))/(cos(2*bxx + 2

*a) "2 + sin(2*b*xx + 2*a)”~2 - 2*cos(2*b*x + 2*a) + 1))/b"2

mupad [B] time = 0.45, size = 54, normalized size = 1.74

In(e" e -1) ypi 2 x2i

b2 b 2 b (ea21+bx21 _ 1)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] log(exp(a*x2i)*exp(b*x*2i) - 1)/b72 - (x*2i)/b - x72/2 - (x%21)/(bx(exp(a*2i
+ b¥x*2i) - 1))

sympy [A] time = 0.46, size = 68, normalized size = 2.19

Sox2 for (a=0Va=-bx)A(a=-bxVb=0)
2
< cof” (@) forb=0
2
$2 x log (tanz (a+bx)+1) log (tan (a+bx)) .
T2 btan(atbx) 262 + b2 otherwise

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Piecewise((zoo*x**2, (Eq(a, 0) | Eq(a, -b*x)) & (Eq(b, 0) | Eq(a, -bx*x))),
(x*xx2%cot (a)**2/2, Eq(b, 0)), (-x*x*2/2 - x/(b*tan(a + b*x)) - log(tan(a + b
*xx)**%2 + 1)/(2xb*x2) + log(tan(a + b*x))/b*x2, True))
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2
3.9 f cot“(a+bx) dx

X

Optimal. Leaf size=15
t?(a+b
Int (w x)

[Out] Unintegrable(cot(b*x+a)~2/x,x)

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

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

0.000, Rules used = {}

cot?(a + bx)
f — dx

Verification is Not applicable to the result.
[In] Int[Cotl[a + b*x]~2/x,x]
[Out] Defer[Int] [Cot[a + b*x]~2/x, x]

Rubi steps

2 2
fcot (a + bx) dx_fcot (a + bx) i

X X

Mathematica [A] time = 3.82, size = 0, normalized size = 0.00

f cot?(a + bx) 0

X

Verification is Not applicable to the result.

[In] Integrate[Cot[a + bxx]~2/x,x]

[Out] Integrate[Cot[a + b*x]~2/x, x]

fricas [A] time = 2.10, size = 0, normalized size = 0.00

cot (bx + a)* )
—,x

integral
integra ( "

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

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

f cot (bx + a)° N

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

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

maple [A] time = 1.05, size = 0, normalized size = 0.00

X

t? (b
fco (x+a)d

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

[In] int(cot(b*x+a)~2/x,x)
[Out] int(cot(b*x+a)~2/x,x)
maxima [A] time = 0.00, size = 0, normalized size = 0.00
(bzx cos(2 bx+2¢

bxcos (2bx +2 a)2 log(x) + bxlog(x)sin (2 bx + 2 a)2 —2bx cos (2bx + 2 a)log(x) + bxlog(x) -

bx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -(b*x*cos(2*b*x + 2xa) 2xlog(x) + b*x*xlog(x)*sin(2*b*xx + 2%a)~2 - 2%b*x*cos
(2%b*x + 2*xa)xlog(x) + b*xxlog(x) - (b™2xx*cos(2*¥bxx + 2%a)~2 + b~ 2*x*sin(2
*bxx + 2%a)”2 - 2¥b72*x*cos(2¥b*x + 2¥a) + b~2*x)*integrate(sin(b*x + a)/(b
"2%x72%cos(b*x + a)”2 + b72xx"2*xsin(b*x + a)”2 + 2*xb7"2xx"2*cos(b*x + a) + b
“2%x72), x) + (b72%x*xcos(2*xb*x + 2%a) 2 + b 2xx*sin(2*bxx + 2%a)”2 - 2xb”2%
x*xcos(2%b*x + 2%a) + b~2*x)*integrate(sin(b*x + a)/(b"2xx"2*cos(b*x + a)~2
+ b~ 2*x " 2xsin(b*x + a)”~2 - 2%xb"2%x"2xcos(b*x + a) + b"2*xx"2), x) + 2*sin(2x%
bxx + 2xa))/(bxx*kcos(2%bxx + 2%a)”2 + bxx*ksin(2¥bxx + 2%a)”2 - 2xbkx*kcos (2%

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



mupad [A] time = 0.00, size = -1, normalized size = -0.07

fcot (a+bx)? i

X

Verification of antiderivative is not currently implemented for this CAS.

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

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

f cot? (a + bx) 0

X

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral(cot(a + bxx)**2/x, x)
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2
310 [ gy

x2
Optimal. Leaf size=15

2
Int(%;bx),x)
X

[Out] Unintegrable(cot(b*x+a)~2/x72,x)

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

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

0.000, Rules used = {}
cot?(a + bx)
f ——dx

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

Rubi steps

2 2
fcot (a + bx) dx_fcot (a + bx) i

x2 x2

Mathematica [A] time = 3.43, size = 0, normalized size = 0.00

f cot?(a + bx) 0

x2

Verification is Not applicable to the result.

[In] Integrate[Cot[a + bx*x]~2/x72,x]

[Out] Integrate[Cot[a + b*x]~2/x72, x]

fricas [A] time = 0.86, size = 0, normalized size = 0.00

cot (bx + a)* )
—,x

integral ( =z

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(cot(b*x+a)~2/x72,x, algorithm="fricas")
[Out] integral(cot(b*x + a)~2/x72, x)

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

cot (bx + a)°

[t
x

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate(cot(b*x + a)~2/x72, x)

maple [A] time = 1.12, size = 0, normalized size = 0.00

X

t? (b
fco (x+a)d

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

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

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

2 (bzx2 cos(2 bx+2 11)2+172x2 sin(2 bx+2 a)2—2 b2x2 co

bx cos (2 bx + 2 a)* + bxsin (2bx + 2a)* — 2bxcos 2bx +2a) + bx +

bx2 cos (2 bx -

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] (b*x*cos(2xb*x + 2*a)”2 + b*x*ksin(2*b*x + 2*a)~2 - 2xb*x*cos(2*b*x + 2*a) +
bxx + 2% (b72%x"2%cos(2*b*x + 2*a)”2 + b 2*x"2*sin(2*b*x + 2%a)”2 - 2%b72*x
“2xcos(2xbxx + 2*a) + b72*x"2)*integrate(sin(b*x + a)/(b"2*x"3*cos(b*x + a)

"2 + b72*x73*sin(b*x + a)”2 + 2*%b”2*x"3*cos(b*x + a) + b"2*x73), x) - 2x(b~
2%x"2xcos (2xb*x + 2%a) 2 + bT2xx " 2*sin(2%b*x + 2%a) "2 - 2%b72*xx"2*cos (2*b*x

+ 2%a) + b”2*xx"2)*integrate(sin(b*x + a)/(b~2xx"3*cos(b*x + a)”2 + b~2*x"3
*sin(b*x + a)”2 - 2*xb"2xx"3*cos(b*x + a) + b"2*x"3), x) - 2*sin(2*b*x + 2*a

))/ (b*x"2%cos (2%b*x + 2*a)”2 + b*x " 2xsin(2*b*x + 2%a) 2 - 2%bxx~2%cos (2*b*x

+ 2%a) + b*x"2)



mupad [A] time = 0.00, size = -1, normalized size = -0.07

fcot (a+bx)? n

x2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cot(a + b*x)~2/x72,x)
[Out] int(cot(a + b*x)~2/x"2, x)

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

f cot? (a + bx) 0

X2

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral(cot(a + b*x)**2/x**2, x)
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311 [ x*cot’(a+ bx)dx
Optimal. Leaf size=202

_3iLiz (eZi(u+bx)) _3iLi4 (eZi(u+bx)) _3xLi3 (eZi(u+bx)) . 3xlog (1 _ eZi(a+bx)) . 3ix2Liz (eZi(u+bx)) ) 352 cot(a + bx)
2b* 4p* 2b3 b3 2b2 2b?

[Out] -3/2%I%x"2/b72-1/2*%x"3/b+1/4*I*x"4-3/2*x"2xcot (b*x+a)/b~2-1/2%x"3*cot (b*x+a
) "2/b+3*x*x1n (1-exp (2%xI* (b*x+a))) /b~3-x"3*1n(1-exp (2*I* (b*x+a)))/b-3/2xI*pol
ylog(2,exp(2xI*(b*x+a)))/b~4+3/2xI*xx"2xpolylog(2,exp(2*I* (b*x+a)))/b~2-3/2%
x*xpolylog(3,exp (2*%I*(b*x+a)))/b~3-3/4*I*polylog(4,exp(2*I*(b*x+a)))/b~4

Rubi [A] time = 0.30, antiderivative size = 202, normalized size of antiderivative
= 1.00, number of steps used = 13, number of rules used = 10, integrand size = 12,

number of rules _ ) 833, Rules used = {3720, 3717, 2190, 2279, 2391, 30, 2531, 6609, 2282,

integrand size

6589}

3ix?PolyLog (2, eZi(”+bx)) 3xPolyLog (3, eZi(“+hx)) 3iPolyLog (2, eZi(””’x)) 3iPolyLog (4, 62i(“+bx)) 3x2 cot
22 B 203 - 20 B 4t 2

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

[Out] (((=3*%I)/2)*x72)/b"2 - x73/(2*%b) + (I/4)*x"4 - (3*x"2*Cot[a + b*x])/(2%b~2)
- (x73%Cot[a + b*x]~2)/(2*%b) + (3*x*Logl[l - E~((2*I)*(a + b*x))])/b"3 - (x
~3%Logl[1 - E~((2%I)*(a + b*x))]1)/b - (((3+I)/2)*PolylLogl[2, E~((2*I)*(a + b*
x))1) /b4 + (((3%I)/2)*x"2*PolyLogl[2, E~((2xI)*(a + b*x))])/b"2 - (3*x*Poly
Log[3, ET((2xI)*(a + bxx))])/(2¥b~3) - (((3%I)/4)*PolyLogl[4, E~((2xI)*(a +
b*x))1)/b"4

Rule 30

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

Rule 2190

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

Rule 2279
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Int[Logl(a_) + (b_.)*x((F_)~((e_.)*((c_.) + (d_.)*(x_))))"(n_.)], x_Symbol]
:> Dist[1/(d*e*n*Log[F]), Subst[Int[Logla + b*x]/x, x], x, (F~(ex(c + d*x))
)°nl, x] /; FreeQ[{F, a, b, c, d, e, n}, x] && GtQ[a, O]

Rule 2282

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

Rule 2391

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

Rule 2531

Int[Log[l + (e_.)*x((F_)"((c_.)*((a_.) + (b_.)*(x_)))) " (n_D1*x((f_.) + (g_.)
x(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(ex(F~(cx(a + bxx
)))"n)]1)/(b*cxn*xLog[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x) " (m -
1)*PolyLog[2, -(ex(F~(cx(a + b*x)))"n)]1, x1, x] /; FreeQ[{F, a, b, c, e, f
, g, n}, x] && GtQ[m, O]

Rule 3717

Int[((c_.) + (@_)*(x_))"(m_.)*tan[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
1 > Simp[(Ix(c + d*x)"(m + 1))/(d*x(m + 1)), x] - Dist[2*I, Int[((c + d*x)~
m¥xE~ (2*xI*k*Pi)*E~ (2xI* (e + f*x)))/(1 + E~(2xI*k*Pi)*E~(2*xI*x(e + f*x))), xJ,
x] /; FreeQl[{c, d, e, f}, x] && IntegerQ[4*k] && IGtQ[m, O]

Rule 3720

Int[((c_.) + (d_)*(x_))"(m_.)*((b_.)*tan[(e_.) + (f_.)*(x_)]1)"(n_), x_Symb
0ol] :> Simp[(b*(c + d*x) m*(b*Tan[e + f*x])~(n - 1))/(f*(n - 1)), x] + (-Di
st[(bxd*m)/(f*(n - 1)), Int[(c + d*x)~(m - 1)*(bxTanl[e + f*x])"(n - 1), x],
x] - Dist[b~2, Int[(c + d*x) “m*(b*Tan[e + f*x])~(n - 2), x], x]) /; FreeQ[
{b, ¢, 4, e, £}, x] && GtQ[n, 1] && GtQ[m, O]

Rule 6589

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

Rule 6609

Int[((e_.) + (£_.)*(x_)) " (m_.)*PolyLogln_, (d_.)*((F_)"((c_.)*((a_.) + (b_.
)*(x_))))"(p_.)], x_Symbol] :> Simp[((e + f*x) m*PolyLog[n + 1, d*(F~(c*(a
+ bxx)))"pl)/(bxc*pxLog[F]), x] - Dist[(f*m)/(b*cxp*Log[F]), Int[(e + f*x)~
(m - 1)*PolyLog[n + 1, d*x(F~(c*(a + b*x)))"pl, x], x] /; FreeQ[{F, a, b, c,
d, e, f, n, p}, x] && GtQ[m, O]

Rubi steps
3cot?(a+bx) 3 [ x?cot’(a + bx)dx
fx3 cot®(a + bx)dx = X 2(5 + by) + J 22 Jax _ fx3 cot(a + bx) dx
_ix* 3x?cot(a + bx) «x cotz(a + bx e2ia+bx) 53 3 [ xcot(a + bx) dx
- I h 2h2 fl 2i(a+bx) b2 B
_ 8 2 it 3Pcotatby) Peof(a+by) xlog (1-e2est0) (o) [ -
2b2 20 4 2h2 2b b
_ 3B 2P s ix*  3x2cot(a+bx) x°coti(a+ bx) 3xlog (1 - “+bx)) x°log |
202 20 4 2b? 2b b3
_ B A8 L ix4 _ 3x%cot(a+bx) °cot(a+ bx) 3x log( ‘”bx)) B x> log |
262 2b 2h2 2b b3
32 X . ix*  3x2cot(a+bx) x°coti(a+ bx) 3x log( ‘”b")) x3log |
202 20 4 2b? 2b b3
_ B i@ s ix*  3x%cot(a+bx) x’cot’(a+ bx) 3x log( ”+bx)) B x®log
202 20 4 2b? 2b b3

Mathematica [B] time = 6.81, size = 461, normalized size = 2.28

3CSC(LZ) sec(a) b2x26itan_1(tan(a)) +

. -1
tan(a)(iLiz (EZz(than (tan(a))))ﬁbx(z tan~1 (tan(a))—n)—l

3x? csc(a) sin(bx) csc(a + bx)

202

Warning: Unable to verify antiderivative.

[In] Integrate[x~3*Cot[a + bxx]~3,x]

2b4\/;
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[Out] -1/4%(x"4*Cot[al) - (x73#Cscla + bxx]~2)/(2*b) + (E~(I*a)*Cscla]l*((b~4*x"4)
/ET((2%I)*a) + (2xI)xb~3*(1 - E~((-2%I)*a))*x"3*xLog[l - ET((-I)*(a + bx*x))]
+ (2xI)*b73*%(1 - E~((-2*I)*a))*x"3*Log[l + ET((-I)*(a + b*x))] - (6%(-1 +
E~((2xI)*a))*(b~2%x"2%PolyLog[2, -E~((-I)*(a + bx*x))] - (2*I)*b*x*xPolyLogl[3
» "E7((-D)*(a + b*x))] - 2+PolyLogl[4, -E~((-D*(a + b*x))]1))/E~((2*I)*a) -
(6%(-1 + E~((2*%I)*a))*(b"2xx"2*PolyLog[2, ET((-I)*(a + bxx))] - (2xI)*b*x*P
olyLog[3, E7((-I)*(a + b*x))] - 2xPolyLogl[4, E~((-I)*(a + b*x))]))/E~((2*I)
*a)))/(4xb~4) + (3*xx"2*xCsclal*Cscla + b*x]*Sin[b*x])/(2%¥b~2) - (3*Csclal*Se
clal*(b"2+E~ (I*ArcTan[Tan[a]l]l)*x"2 + ((I*b*x*(-Pi + 2*ArcTan[Tan[al]) - Pix
Logl[1l + E~((-2xI)*b*x)] - 2*(b*x + ArcTan[Tan[al]])*Log[l - E~((2*I)*(b*x +
ArcTan[Tan[al]))] + PixLog[Cos[b*x]] + 2*ArcTan[Tan[a]]*Log[Sin[b*x + ArcTa
n[Tan[al]]l]l + I*PolyLogl[2, E~((2*I)*(b*x + ArcTan[Tan[a]]))])*Tan[a])/Sqrt[
1 + Tan[a]l~2]))/(2+b~4*Sqrt [Sec[a] "2x(Cos[al "2 + Sin[a]~2)])

fricas [C] time = 2.05, size = 565, normalized size = 2.80

8b3x3 +12%x%sin R bx +2a) + (—6i b>x? + (61' b?x? — 6i) cos(2bx +2a) + 6i)L12 (cos(2bx +2a)+isin(2b

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/8%(8%b~3%x"3 + 12xb~2*x"2*sin(2*b*x + 2%a) + (-6*%I*b72%x"2 + (6*%I*b~2%x"2
- 6%I)*cos(2*b*x + 2xa) + 6xI)*xdilog(cos(2*b*x + 2xa) + Ixsin(2xb*x + 2%a)
) + (6%I*b72%x72 + (-6%Ixb~2%x"2 + 6%I)*cos(2*b*x + 2%a) - 6*I)*dilog(cos(2
xb*x + 2%a) - I*sin(2%bxx + 2%a)) - 4x(a”3 - (a”3 - 3*a)*cos(2*b*x + 2xa) -
3xa)*xlog(-1/2*cos(2*b*xx + 2%a) + 1/2*I*xsin(2xb*x + 2%a) + 1/2) - 4*x(a”3 -
(a™3 - 3*a)*cos(2xbxx + 2%a) - 3*a)*log(-1/2*%cos(2xb*x + 2*a) - 1/2xI*sin(2
*bxx + 2%a) + 1/2) + 4x(b73%x"3 + a”3 - 3*b*x - (b73*xx"3 + a”3 - 3*b*x - 3%
a)*cos (2xbxx + 2*a) - 3*a)*log(-cos(2xbxx + 2%a) + I*sin(2*b*x + 2%a) + 1)
+ 4x(b73*x73 + a”3 - 3*b*x - (b73*x"3 + a”3 - 3xb*x - 3*a)*cos(2*b*x + 2xa)
- 3%a)*log(-cos(2xb*x + 2%a) - I*sin(2*b*x + 2%a) + 1) + (-3*I*cos(2*xb*x +
2xa) + 3*xI)*polylog(4, cos(2*%bxx + 2%a) + I*sin(2*b*xx + 2%a)) + (3*I*cos(2
xb*x + 2%a) - 3*I)*polylog(4, cos(2*bxx + 2%a) - Ixsin(2%b*x + 2%a)) - 6*(b
xx*cos (2%bxx + 2%a) - b*x)*polylog(3, cos(2*¥bxx + 2*a) + I*ksin(2xb*x + 2xa)
) - 6%(b*x*cos(2%b*x + 2%a) - b*x)*polylog(3, cos(2%b*x + 2%a) - I*sin(2%bx*
x + 2%a))) /(b 4xcos(2*%b*x + 2*a) - b~4)

giac [F] time = 0.00, size = 0, normalized size = 0.00
f 3 cot (bx + a)° dx

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

maple [B] time = 1.06, size = 444, normalized size = 2.20

3ipolylog (2, ei(bx”)) 2 x? (be e2ilbx+a) _ 3je2i(bx+a) 4 31') 2ig3x 3ipolylog (2, —ei(bx”)) X% Giax 3ix?
b2 + , 2 + B3 + b2 B R t
b2 (e21(bx+a) _ 1)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*cot(b*x+a)”3,x)

[Out] -3*I/b~2%x"2-6%I/b~3*%a*x+3*I/b"2*polylog(2,-exp(I*(b*xx+a)))*x"2+3*I/b~2*pol
ylog(2,exp(I*(b*x+a)))*x~2+2xI/b"3*a”~3*x+1/4*I*x"4-1/b*1n(1-exp(I*(b*x+a)))
*xx73-1/b*1n(exp (I*(b*x+a))+1)*x~3+3/b"3*1n(exp (I*(b*x+a))+1)*x+3/b~3*1n(1l-e

xp (I*(b*x+a)))*x-6/b~3*polylog(3,exp(I*(b*x+a)))*x-6/b~3*polylog(3,-exp (I*(
b*x+a)))*x+6/b~4*ax1n (exp (I*(b*x+a)))-1/b~4*1n(1-exp(I*(b*x+a)))*a”~3+x"2* (2
xbxxkexp (2xI* (b*x+a) ) -3*xI*xexp (2xI* (b*x+a))+3*I1) /b~2/ (exp (2*Ix (b*x+a))-1) "2-
3/b~4xax1n(exp (I*(b*x+a))-1)-2/b~4*a”~3*1n(exp (I*(b*x+a)))+3/b 4*ax1ln(1-exp(
I*(bxx+a)))-3*I/b"4xa~2+3/2*I/b~4*a~4-3*xI/b~4*polylog(2,exp (I*(b*x+a)))-3*I

/b~ 4*xpolylog(2,-exp (I*(b*x+a)))-6%I1/b~4*polylog(4,exp(I*(b*x+a)))-6+I/b 4*p
olylog(4,-exp(I*(b*x+a)))+1/b~4*a~3*1n(exp(I*(b*x+a))-1)

maxima [B] time = 0.75, size = 1970, normalized size = 9.75

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/2*%(a”3*(1/sin(b*x + a)~2 + log(sin(b*x + a)~2)) + 2*x((b*x + a)~4 - 4x*(b*x
+ a)73*%a + 6x(b*x + a)”2*a”2 + 12*a”2 - (4x(b*x + a)”3 - 12*x(b*x + a) 2*a
+ 12%(a"2 - 1)*(b*x + a) + 4*x((b*x + a)~3 - 3*(b*x + a) " 2*%a + 3*x(a"2 - 1)*(
b*x + a) + 3*a)*cos(4*b*x + 4*a) - 8x((b*x + a)~3 - 3*x(b*x + a)~2xa + 3x(a”
2 - 1)*x(b*x + a) + 3*xa)xcos(2¥b*x + 2*a) + (4*xIx(b*x + a)~3 - 12xI*x(b*x + a
)72xa + (12+I*a”2 - 12xI)*(b*x + a) + 12*I*a)*sin(4dxb*xx + 4xa) + (-8*I*(b*x
+ a)73 + 24xIx(b*x + a) 2*a + (-24*xI*xa~2 + 24*I)*(b*x + a) — 24xIxa)*sin(2
xbxx + 2%a) + 12%a)*arctan2(sin(b*x + a), cos(b*x + a) + 1) - (12xaxcos(4x*b
*X + 4%a) - 24*axcos(2*xbxx + 2*a) + 12+xI*axsin(4*xb*x + 4xa) - 24*I*axsin(2x*
bxx + 2%a) + 12%a)*arctan2(sin(b*x + a), cos(b*x + a) - 1) + (4x(b*x + a)~3
- 12x(b*x + a) 2xa + 12x(a”"2 - 1)*(bxx + a) + 4*x((b*x + a)”3 - 3*(b*x + a)
“2%a + 3*%(a”2 - 1)*x(b*x + a))*cos(4*b*x + 4*a) — 8x((b*x + a)”3 - 3*x(b*x +
a)"2*a + 3*(a"2 - 1)*x(b*x + a))*cos(2*b*x + 2*%a) - (-4*I*(b*x + a)~3 + 12%I
*(b*x + a) 2%a + (-12*I*a”2 + 12*%I)*(b*x + a))*sin(4*b*x + 4x*a) - (8xI*(b*x



80

+ a)”3 - 24xIx(b*x + a) 2*a + (24*xI*a~2 - 24*I)*(b*x + a))*sin(2xbxx + 2*a
))*arctan2(sin(b*x + a), —cos(b*x + a) + 1) + ((b*x + a)~4 - 4*(b*x + a) 3%
a+ 6x(a”2 - 2)*x(bxx + a)~2 + 24x(b*x + a)*a)*cos(4xb*x + 4*a) - (2x(b*x +
a)~4 - (b*x + a)”~3*x(8xa - 8+I) + 12*%(a”2 - 2xIxa - 1)*(b*x + a)~2 + (24*xI*a
"2 + 24xa)*x(b*x + a) + 12%¥a"2)*xcos(2xb*x + 2%a) + (12x(bxx + a)”2 - 24x(b*x

+ a)*a + 12*xa”2 + 12%((b*x + a)”2 - 2x(b*x + a)*a + a2 - 1)*cos(4*xbxx + 4
*a) - 24*%((b*x + a)”2 - 2%(b*x + a)*a + a”2 — 1)xcos(2*b*x + 2*a) - (-12xIx
(b*x + a)”2 + 24*xIx(b*x + a)*a — 12*I*a”2 + 12*I)*sin(4*xbxx + 4*xa) - (24*Ix*
(b*x + a)”2 - 48*xI*x(b*x + a)*a + 24*xI*a~2 - 24xI)*sin(2*b*x + 2*a) - 12)*di
log(-e~ (I*b*x + Ixa)) + (12x(b*xx + a)”2 - 24x(b*x + a)*a + 12*%a”2 + 12x((bx*
X + a)”2 - 2%(b*x + a)*a + a”2 — 1)*xcos(4*b*x + 4*a) - 24*x((b*x + a)~2 - 2%
(b*x + a)*a + a”2 - 1)*cos(2xbxx + 2%a) - (-12xI*(b*x + a)~2 + 24*I*(b*x +
a)*a - 12*xIxa”2 + 12*%I)*sin(4d*xb*x + 4xa) - (24*xI*x(b*x + a)”2 - 48*xI*x(b*x +
a)*a + 24xI¥a”2 - 24*xI)*sin(2%b*x + 2¥a) - 12)*dilog(e” (I*b*x + Ix¥a)) - (-2
*I*(b*x + a)”3 + 6xIx(bxx + a) 2*a + (-6xI*a~2 + 6xI)*(b*x + a) + (-2xI*x(bx*
X + a)”3 + 6xI*x(b*x + a) 2*%a + (-6xI*a~2 + 6*I)*(b*x + a) - 6*xI*a)*cos(4*b*
X + 4*xa) + (4*Ix(b*x + a)”3 - 12*xIx(bxx + a) 2*a + (12*xI*a~2 — 12%I)*(b*x +

a) + 12xI*a)*cos(2xbxx + 2%a) + 2% ((b*x + a)~3 - 3*(b*x + a) 2*a + 3*x(a"2
- D)*(b*x + a) + 3*a)*sin(4*b*x + 4*a) - 4*x((b*x + a)~3 - 3*(b*x + a) 2*a +

3x(a”2 - 1)x(bxx + a) + 3*a)*sin(2xb*x + 2%a) - 6*Ixa)*xlog(cos(b*xx + a)~2
+ sin(b*x + a)”2 + 2*xcos(b*x + a) + 1) - (—2*%Ix(b*x + a)~3 + 6%I*x(bxx + a)~
2%a + (-6xI*a”2 + 6xI)*x(b*x + a) + (-2xI*(b*x + a)~3 + 6%xI*x(b*x + a) 2*a +

(-6%I*a"2 + 6*xI)*(b*x + a) — 6xI*a)*cos(4*b*x + 4*a) + (4*xIx(b*x + a)”3 - 1
2%I*x(b*x + a) 2*%a + (12*xI*xa”2 - 12*I)*(b*x + a) + 12xI*a)*cos(2xb*x + 2%*a)
+ 2% ((b*x + a)~3 - 3*(b*x + a) ™ 2*%a + 3*x(a”2 - 1)*(b*x + a) + 3*a)*sin(4*b*x

+ 4xa) - 4x((b*x + a)”3 - 3*x(b*x + a) 2*%a + 3*(a"2 - 1)*(b*x + a) + 3*a)x*s
in(2*%bxx + 2%a) - 6xI*a)*log(cos(b*x + a)”2 + sin(b*x + a)~2 - 2*cos(b*x +
a) + 1) - (24*cos(4*xbxx + 4*a) - 48*cos(2*xb*x + 2*a) + 24*I*sin(4*b*x + 4*a
) - 48xIxsin(2xbxx + 2%a) + 24)xpolylog(4, -e” (Ixb*x + Ixa)) - (24xcos(4*bx
X + 4%a) - 48*cos(2*xbxx + 2*a) + 24xI*sin(4*b*xx + 4*a) - 48*I*sin(2¥b*x + 2
xa) + 24)*polylog(4, e~ (I*bxx + Ixa)) - (-24xIxbkxxcos(4*b*xx + 4xa) + 48*Ix
bxx*cos (2xbxx + 2%a) + 24*b*x*sin(4xbxx + 4*a) - 48*b*x*sin(2xbxx + 2xa) -
24xI*b*x) *polylog(3, -e” (I*b*x + I*a)) - (-24*xIxbxx*cos(4xb*x + 4*a) + 48*I
*bxx*xcos (2xb*x + 2%a) + 24*b*x*sin(4*xb*x + 4%a) - 48*b*x*sin(2xb*x + 2*a) -

24*I*b*x)*polylog(3, e  (Ixb*x + I*a)) - (-Ikx(b*x + a)”4 + 4xIx(b*x + a) 3%
a + (-6*xI*a”2 + 12*xI)*x(b*x + a)~2 - 24*xI*x(b*x + a)*a)*sin(4*b*x + 4*a) - (2
*I*(b*x + a)”4 - 8x(bxx + a) 3*%(I*a + 1) + (12*xI*a~2 + 24*a - 12*xI)*(b*x +
a)”2 - 24*x(a”2 - I*xa)*x(bxx + a) + 12*I*a”2)*sin(2xbxx + 2*a))/(-4*I*cos(4*b
*X + 4%a) + 8*I*cos(2*bxx + 2*a) + 4xsin(4*xbxx + 4xa) - 8*sin(2xb*x + 2*a)
- 4x1))/b"4

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

.fx%mua+b@%M



Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*cot(a + b*x)~3,x)
[Out] int(x"3*cot(a + b*x)~3, x)

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

f x3 cot® (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral (x*x3*cot(a + b*x)**3, x)

81
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312 [ x?cot’(a+ bx)dx

Optimal. Leaf size=126

2b3 b3 b? b? b 2b 2b

Liz (€2i(a+bx)) +10g(sin(a + bx)) +iXLiz (€2i(a+bx)) xcot(a + bx) x*log (1 - €2i(a+bx)) x% cot?(a + bx) x2

[Out] -1/2%x72/b+1/3*I*x"3-x*cot(b*x+a)/b~2-1/2xx"2*cot (b*xx+a) ~"2/b-x"2*1n(1-exp(2
*Ix(bxx+a))) /b+1n(sin(b*x+a)) /b~ 3+I*x*polylog(2,exp (2*I* (b*x+a)))/b~2-1/2*p
olylog(3,exp(2*I*(b*x+a)))/b"3

Rubi [A] time = 0.19, antiderivative size = 126, normalized size of antiderivative =

f rul
1.00, number of steps used = 9, number of rules used = 8, integrand size =12, number of rules

= 0.667, Rules used = {3720, 3475, 30, 3717, 2190, 2531, 2282, 6589}

integrand size

ix
T

ixPolyLog (2’ ezi(a+bx)) PolyLog (3’ ezi(a+bx)) x cot(a + bx) +10g(sin(a + b)) 2 log (1 _ eZi(a+bX)) 22 cot?(s

b? 263 b? b3 b

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

[Out] -x~2/(2xb) + (I/3)*x”3 - (x*Cotla + b*x])/b"2 - (x72*Cot[a + b*x]~2)/(2xb)
- (x"2*Log[1l - E"((2xI)*(a + b*x))])/b + Logl[Sin[a + b*x]]/b"3 + (I*x*PolyL
ogl2, ET((2*I)*(a + b*x))])/b~2 - PolyLog[3, E~((2*I)*(a + b*x))]/(2%¥b~3)

Rule 30

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

Rule 2190

Int [(CF_)~((g_)*x((e_.) + (£_)*(x_))))"(n_)*((c_.) + (d_.)*(x_))"(m_.))/
(@) + (b_)*x((F_)~((g_)*((e_.) + (f_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*Log[1l + (bx(F~(g*(e + fxx)))"n)/al)/(bxf*xgn*Log[F]), x] - Di
st [(d*m) / (bxf*xg*n*xLog[F]), Int[(c + d*x)~(m - 1)*Logl[l + (b*x(F~(gx(e + f*x)
))°n)/al, x1, x] /; FreeQ[{F, a, b, ¢, d, e, f, g, n}, x] && IGtQ[m, O]

Rule 2282

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

2b
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(F)Iv_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

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

Rule 3475

Int[tan[(c_.) + (d_.)*(x_)], x_Symbol] :> -Simp[Log[RemoveContent[Cos[c + d
xx], x]11/d, x] /; FreeQl{c, d}, x]

Rule 3717

Int[((c_.) + (@_)*(x_))"(m_.)*tan[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
1 > Simp[(I*(c + d*x)"(m + 1))/(d*(m + 1)), x] - Dist[2*I, Int[((c + d*x)~
m*E” (2% Ixk*Pi)*E~ (2*%Ix (e + f*x)))/(1 + E~(2%Ixk*Pi)*E~(2*xIx(e + f*x))), x],
x] /; FreeQl{c, d, e, £}, x] && IntegerQ[4xk] && IGtQ[m, O]

Rule 3720

Int[((c_.) + (d_)*(x_)) " (m_.)*((b_.)*tan[(e_.) + (f_.)*(x_)]1)"(n_), x_Symb
0l] :> Simp[(b*(c + d*x) m*(b*Tan[e + f*x])~(n - 1))/(f*(n - 1)), x] + (-Di
st[(bxd*m)/(f*(n - 1)), Int[(c + d*x)~(m - 1)*(bxTanl[e + f*x])"(n - 1), x],
x] - Dist[b~2, Int[(c + d*x) “m*(b*Tan[e + f*x])~(n - 2), x], x]) /; FreeQ[
{b, ¢, 4, e, £}, x] && GtQ[n, 1] && GtQ[m, O]

Rule 6589

Int [PolyLogln_, (c_.)*((a_.) + (b_.)*(x_)) " (p_.01/(C(@_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, c*x(a + b*x) pl/(exp), x] /; FreeQ[{a, b, c, d
, €, n, pt, x] & EqQ[b*xd, axe]

Rubi steps
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2 cot?(a + b x cot?(a + bx) dx
fxz cot3(a + bx)dx = I 2(; + bx) + / (b Jax _ fxz cot(a + bx) dx

ix¥>  xcot(a+by) x cotz(a + bx e2i(a+bx) 52 f cot(a +bx)dx [ xdx
= ? B b2 f 1 — p2i(a+bx) b2 N b
_ i xcota+by x cotz(a +bx) Plog(l- 2“‘”b")) , log(sin(a + bx)
20 3 b2 2b b b
S . ix® xcot(a+bx) x2coti(a+bx) x*log (1 - €21(a+bx)) . log(sin(a + bx)) |
-2 3 b2 2b b b
S . ix®> xcot(a+bx) x?coti(a+bx) x*log (1 - €2i(ﬂ+bx)) . log(sin(a + bx)) |
-2 3 b2 2b b b
B x? N ix®>  xcot(a+bx) x%cot?(a+ bx) x*log (1 - 321(a+bx)) N log(sin(a + bx)) |
-2 3 b2 2b b b

Mathematica [A] time = 5.49, size = 221, normalized size = 1.75

2b3x3 cot(a) + 3b%x? csc®(a + bx) + 27 sin(a)(cot(a) + i) (—b3x3 cot(a) + 3b%x? log (1 —~ e‘i(“bx)) + 3b%x? log

Antiderivative was successfully verified.

[In] Integrate[x~2xCot[a + bxx]~3,x]

[Out] -1/6%(6*b*xx*Cot[a] + 2*b~3*x"3*Cot[a] + 3*b~2xx"2*Cscl[a + b*x]~2 - 6%*Log[Si
nla + b*x]] + (2%(I + Cot[a])*(I*b~3*x~3 - b~3*x"3*Cot[a] + 3*b~2xx"2xLog[1

- E7((-I)*(a + b*x))] + 3xb~2*x"2*xLog[1l + E7((-I)*(a + b*x))] + (6*I)*b*xx*
PolyLog[2, -E~((-I)*(a + b*x))] + (6%I)*b*x*xPolyLog[2, E((-I)*(a + b*x))]

+ 6%PolyLog[3, -E~((-I)*(a + bxx))] + 6%PolyLogl[3, E~((-I)*(a + bxx))])*Sin
[al)/E~(I*a) - 6x%b*x*Csclal*Cscla + bxx]*Sin[b*x])/b~3

fricas [C] time = 0.66, size = 423, normalized size = 3.36

4b%x% + 4 bxsin (2bx + 2 a) + (2i bx cos (2 bx + 2 a) — 2i bx)Li, (cos (2 bx + 2a) + i sin (2bx + 2 a)) + (—2i bx cc

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/4*%(4xb~2%x"2 + 4xbxx*sin(2xb*x + 2%a) + (2*xIxbkxx*cos(2*xb*x + 2%a) - 2xIx*b
xx)*dilog(cos(2*b*x + 2xa) + Ixsin(2%b*x + 2*a)) + (-2xIxb*xxcos(2%b*x + 2%
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a) + 2xIxbxx)*dilog(cos(2*b*x + 2xa) - Ixsin(2xb*x + 2*a)) + 2x(a"2 - (272
- 1)*cos(2xb*x + 2*a) - 1)*xlog(-1/2*cos(2*%bxx + 2%a) + 1/2*%Ixsin(2%b*x + 2%
a) + 1/2) + 2x(a”2 - (a”2 - 1)*cos(2%b*x + 2*%a) - 1)*log(-1/2%cos(2xb*x + 2
*a) - 1/2*I*sin(2%b*x + 2%a) + 1/2) + 2% (b72*%x"2 - a”2 - (b72%x72 - a"2)*co
s(2xb*x + 2%a))*log(-cos(2*b*x + 2%a) + I*sin(2xb*x + 2*a) + 1) + 2x(b~2*x~
2 - a”2 - (b7™2*x"2 - a"2)*cos(2*%bxx + 2%a))*log(-cos(2xb*x + 2*a) - I*sin(2
*bxx + 2*%a) + 1) - (cos(2xbxx + 2*a) - 1)*polylog(3, cos(2*b*xx + 2*a) + Ix*s
in(2%b*x + 2%a)) - (cos(2*b*x + 2%a) - 1)*polylog(3, cos(2%b*x + 2%a) - Ix*s
in(2%b*x + 2%a)))/(b"3*cos(2%b*x + 2%a) - b~3)

giac [F] time = 0.00, size = 0, normalized size = 0.00
f x2 cot (bx + a)° dx

Verification of antiderivative is not currently implemented for this CAS.

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

maple [B] time = 1.01, size = 293, normalized size = 2.33

2ipolylog (2, ei(bx”)) x 2x (bx e2ilbxta) _ jo2ilbx+a) 4 i) 2 polylog (3, ei(bx”)) 2 polylog (3, —ei(bx”)) 2ia?
+ — — —
b b2 (eZi(bx+a) _ 1)2 v b v?

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*cot(b*x+a)”3,x)

[Out] -2*%I/b~2xa”2*xx+2*x* (b*xx*exp (2*xI* (b*x+a))-Ixexp(2*I* (b*x+a))+I)/b~2/ (exp(2*I
*x(bxx+a))-1)"2-2/b"3*polylog(3,exp(I*(b*x+a)))-2/b~3*polylog(3,-exp (I* (b*x+
a)))-4/3*%I/b~3%a"3+1/b~3*1n(1-exp (I* (b*x+a)))*a~2+1/b~3*1n(exp (I*(b*x+a))-1
)+2%I/b"2%polylog(2,-exp(I*(b*x+a)))*x-1/b*1n(exp (I* (b*x+a))+1)*x"2+1/3*I*x
~3-1/b*1n(1-exp (I*(b*x+a)))*x"2+2+I/b~2*polylog(2,exp (I*(b*x+a)))*x-2/b~3%1
n(exp(I*(b*x+a)))+1/b~3*1ln(exp(I*(b*x+a))+1)-1/b"3*a"2*1n(exp (I*(b*x+a))-1)
+2/b73*a”~2*1n (exp (I* (b*x+a)))

maxima [B] time = 1.18, size = 1216, normalized size = 9.65

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*cot(b*x+a)~3,x, algorithm="maxima"
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[Out] -1/2%(a"2*(1/sin(b*x + a)~2 + log(sin(b*x + a)~2)) - 2x(2*(b*x + a)~3
b*x + a)"2*xa - (6%(b*x + a)”2 - 12x(b*x + a)*a + 6%((b*x + a)”2 — 2x(b*x +
a)xa — 1)*cos(4xbxx + 4xa) - 12x((b*x + a)~2 - 2%(b*x + a)*a - 1)*cos(2*b*x
+ 2*%a) + (6xIx(bxx + a)”2 - 12%I*x(b*x + a)*a - 6*xI)*sin(4*b*x + 4x*a) + (-1
2%Ix(b*x + a)”2 + 24*xI*x(b*x + a)*a + 12*¢I)*sin(2*xb*x + 2%a) - 6)*arctan2(si
n(b*x + a), cos(b*x + a) + 1) + (6xcos(4xb*x + 4*a) — 12*cos(2*b*xx + 2%a) +
6*%I*sin(4*xb*x + 4*a) - 12+%I*sin(2*b*x + 2*a) + 6)*arctan2(sin(b*x + a), co
s(b*x + a) - 1) + (6%(bxx + a)”2 - 12x(b*x + a)*a + 6x((bxx + a)~2 - 2x(b*x
+ a)*a)*cos(4xbxx + 4%a) - 12%((b*x + a)~2 - 2x(b*x + a)*a)*cos(2xbxx + 2x
a) - (-6*xI*x(b*x + a)”~2 + 12+Ix(b*x + a)*a)*sin(4xbxx + 4*a) - (12*xI*x(b*xx +
a)”2 - 24xIx(b*x + a)*a)*sin(2*xb*x + 2%a))x*arctan2(sin(b*x + a), -cos(b*x +
a) + 1) + 2x((b*x + a)~3 - 3*(b*x + a) " 2*a — 6%b*x - 6%a)*cos(4d*xb*x + 4*a)
- (4x(b*x + a)”3 - (b*x + a) 2%(12*a - 12*I) - 12%(b*x + a)*(2%I*a + 1) -
12*%a)*cos (2%b*x + 2%a) + (12xbxx*xcos(4*b*x + 4*a) - 24*xbxx*xcos(2xb*x + 2%*a)
+ 12xI*bkxx*sin(4*b*xx + 4xa) - 24*xIxb*x*sin(2xb*x + 2*a) + 12xb*x)*dilog(-e
“(I*¥b*x + I*a)) + (12xbxx*cos(4*b*x + 4*a) — 24*xbxx*cos(2¥b*x + 2%a) + 12%I
xb*xx*sin(4xb*x + 4*a) - 24xI*xbxx*sin(2*%bxx + 2%a) + 12%bx*x)*dilog(e” (Ixb*x
+ I*xa)) - (=3*Ix(b*x + a)~2 + 6xI*x(b*x + a)*a + (-3*xI*x(b*x + a)”2 + 6xIx(bx*
X + a)*a + 3xI)*cos(4*b*x + 4x*a) + (6xIx(b*x + a)”2 - 12xI*x(b*x + a)*xa - 6%
I)*cos(2*b*x + 2*a) + 3*x((b*x + a)”2 - 2*%(b*x + a)*a - 1)*sin(4xb*x + 4%a)
- 6%x((bxx + a)”2 - 2x(b*x + a)*a - 1)*sin(2%b*x + 2*a) + 3*I)*log(cos(b*x +
a)”2 + sin(b*x + a)~2 + 2*cos(b*x + a) + 1) - (-3*I*x(b*x + a)”2 + 6xIx(b*x
+ a)*a + (=3*xIx(b*x + a)~2 + 6xI*(b*x + a)*a + 3*xI)*cos(4*b*x + 4*a) + (6%
Ix(b*x + a)”2 - 12xI*x(b*x + a)*a - 6*I)*cos(2*b*x + 2*a) + 3% ((b*x + a)~2 -
2% (b*x + a)*a — 1)xsin(4*b*x + 4*a) - 6x((bxx + a)”2 - 2*x(b*x + a)*a - 1)x*
sin(2*bxx + 2xa) + 3xI)xlog(cos(b*x + a)~2 + sin(b*x + a)”2 - 2xcos(b*x + a
) + 1) - (-12*%I*cos(4*xbxx + 4xa) + 24*I*cos(2*b*x + 2*a) + 12+xsin(4*b*xx + 4
*a) - 24*xsin(2%b*x + 2%a) - 12xI)*polylog(3, -e~(Ixbxx + I*a)) - (-12xI*cos
(4%b*xx + 4*a) + 24xIxcos(2¥b*x + 2%a) + 12*sin(4*xb*x + 4*a) - 24*sin(2xb*x
+ 2xa) - 12xI)*polylog(3, e  (Ixb*x + I*a)) - (-2*xIx(b*x + a)~3 + 6*%I*x(b*x +
a) "2%a + 12xIxbxx + 12%I*a)*sin(4*b*x + 4*xa) - (4*I*(b*x + a)”3 - 12x(b*x
+ a)"2x(I*xa + 1) + (b*x + a)*(24*a - 12*I) - 12xI*a)*sin(2*b*x + 2*a) - 12x
a)/(-6xI*cos(4*bxx + 4%a) + 12%Ixcos(2*b*x + 2%a) + 6xsin(4*b*x + 4%a) - 12
*sin(2*¥b*x + 2%a) - 6*I))/b"3

mupad [F] time = 0.00, size = -1, normalized size = -0.01
fxz cot(a + bx)® dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] int(x"2*cot(a + b*x)~3, x)

- 6*(



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

f x% cot® (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral (x*x2*cot(a + b*x)**3, x)

87
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313 [ xcot’(a + bx)dx

Optimal. Leaf size=91

ZLIZ (€2i(u+bx)) COt(ﬂ + bx) XIOg (1 - eZi(a+bx)) _XCOtz(ﬂ + bX) X + ixz
2b? 2b? b 2b 2b 2

[Out] -1/2%x/b+1/2%xI*x"2-1/2*cot (b*x+a)/b"2-1/2*x*cot (b*x+a) ~2/b-x*1n(1-exp (2*I*(
b*x+a))) /b+1/2*I*polylog(2,exp(2*xI*(b*x+a)))/b~2

Rubi [A] time = 0.11, antiderivative size = 91, normalized size of antiderivative = 1.00,

. . number of rules
number of steps used = 7, number of rules used = 7, integrand size = 10, —————— =

0.700, Rules used = {3720, 3473, 8, 3717, 2190, 2279, 2391}

integrand size

iPolyLog (2, EZi(be)) cot(a + bx) xlog (1 - €2i(a+bx)) xcot?(@a+bx) x ix?
i —_ — P — + -
2b2 2b2 b 2b 2b 2

Antiderivative was successfully verified.
[In] Int[x*Cot[a + b*xx]~3,x]

[Out] -x/(2%b) + (I/2)*x"2 - Cotl[a + b*x]/(2%b"2) - (x*Cotl[a + b*x]~2)/(2xb) - (x
*xLog[1l - ET((2*I)*(a + b*x))])/b + ((I/2)*PolyLog[2, E~((2*I)*(a + b*x))])/

b~2

Rule 8

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

Rule 2190

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

Rule 2279

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

Rule 2391
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Int[Log[(c_.)*x((d ) + (e_.)*x(x )" (n_.))]1/(x_), x_Symbol] :> -Simp[PolyLogl[2
, —(cxexx"n)]/n, x] /; FreeQl{c, d, e, n}, x] && EqQ[c*d, 1]

Rule 3473

Int[((b_.)*tan[(c_.) + (d_.)*(x)1)"(n_), x_Symbol] :> Simp[(b*(b*Tan[c + d
*x])"(n - 1))/(d*x(n - 1)), x] - Dist[b™2, Int[(b*Tan[c + d*x])"(n - 2), xJ,
x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1]

Rule 3717

Int[((c_.) + (@_)*(x_))"(m_.)*tan[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
1 > Simp[(I*(c + d*x)"(m + 1))/(d*(m + 1)), x] - Dist[2*I, Int[((c + dxx)~
m*E~ (2*xI*k*Pi)*E~ (2xI*(e + f*x)))/(1 + E~(2xI*k*Pi)*E~(2*xI*x(e + f*x))), xJ,
x] /; FreeQl[{c, d, e, f}, x] && IntegerQ[4xk] && IGtQ[m, O]

Rule 3720

Int[((c_.) + (d_)*(x_))"(m_.)*((b_.)*tan[(e_.) + (f_)*(x_)1)"(n_), x_Symb
0l] :> Simp[(b*(c + d*x) m*(b*Tan[e + f*x])~(n - 1))/(f*(n - 1)), x] + (-Di
st[(bxd*m)/(f*(n - 1)), Int[(c + d*x)~(m - 1)*(bxTanl[e + f*xx])"(n - 1), x],
x] - Dist[b~2, Int[(c + d*x) “m*(b*Tan[e + f*x])~(n - 2), x], x]) /; FreeQ[
{b, c, 4, e, £}, x] && GtQ[n, 1] && GtQ[m, O]

Rubi steps
3 xcot?(a+bx) [ cot(a+ bx)dx
fxcot (a+bx)dx =- + —fxcot(a+bx)dx
2b 2b
_ x> cot(a+bx) xcot’(a+ bx) 2i(a+bx) f 1dx
T2 w2 2b f 1- e21<a+bx> o 2b
x x> cot(a+bx) xcot’(a+bx) X log( - 21(”””‘)) f log(
= - 4+ — - — —
2b 2 2b? 2b b

. . log(1-x)
x ix2 cot(a+bx) xcot’(a+bx) xlog (1 = eZz(a+bx)) iSubst (f T ax

TR T T b

x i cot(a+by) xcot(a+bx) xlog(l-eHeb) iLj, (¢2le+b0)

=4+ — - - - +

2b 2 2b? 2b b 2b?



90

Mathematica [A] time = 4.30, size = 179, normalized size = 1.97

522 cot(a) + DRaei AN n@) cot(a)y/sec2(a) + iLiy (eZi(b"“a“_l“a“(“”)) ~ bx esc(a + bx) - 2bxlog (1 - A

Warning: Unable to verify antiderivative.

[In] Integrate[x*Cot[a + b*x]~3,x]

[Out] ((-I)*b*Pi*x - b~2xx"2*Cot[a]l - b*x*Cscl[a + b*x]~2 - PixLog[l + E~((-2*I)*Db
*x)] - 2xbxxxLogl[l - E~((2*I)*(bxx + ArcTan[Tan[al]))] + PixLog[Cos[bxx]] +
2xArcTan[Tan[a]]*(I*b*x - Logl[l - E~((2*I)*(b*x + ArcTan[Tan[al]l))] + Logl
Sin[b*x + ArcTan[Tan[a]]]l]) + I*PolyLog[2, E~((2*I)*(b*x + ArcTan[Tan[a]]))

] + b™2+E~ (I*ArcTan[Tan[a]])*x"2*Cot [a] *Sqrt [Sec[a] "2] + Cscla]*Cscla + b*x
1*Sin[bxx])/(2*%b~2)

fricas [B] time = 0.66, size = 291, normalized size = 3.20

4bx + (i cos(2bx +2a) —i)Liy (cos(2bx +2a) + i sin(2bx + 2a)) + (=i cos (2bx + 2a) + i)Li, (cos (2bx + 2

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/4%(4*bxx + (I*cos(2xb*x + 2%a) - I)*dilog(cos(2%bxx + 2%a) + I*sin(2%b*x
+ 2%a)) + (-I*cos(2*bxx + 2%a) + I)*dilog(cos(2*b*x + 2%a) - I*sin(2*xb*x +

2*%a)) + 2x(a*xcos(2*%bxx + 2%a) - a)*xlog(-1/2xcos(2%b*x + 2*xa) + 1/2%I*sin(2x%

b*xx + 2%a) + 1/2) + 2x(a*xcos(2*b*x + 2xa) - a)*log(-1/2xcos(2%b*x + 2%a) -
1/2%Ixsin(2%b*x + 2*%a) + 1/2) + 2x(b*x - (b*x + a)*cos(2xb*x + 2*a) + a)*lo
g(-cos(2xb*x + 2%a) + I*sin(2%bxx + 2%a) + 1) + 2x(b*x - (b*x + a)*cos(2xb*

X + 2xa) + a)*log(-cos(2%b*x + 2%a) - I*xsin(2xb*x + 2%a) + 1) + 2xsin(2%b*x

+ 2*a))/(b"2xcos (2xb*x + 2%a) - b~2)

giac [F] time = 0.00, size = 0, normalized size = 0.00
fxcot (bx + a)3 dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate(x*cot(b*x + a)~3, x)



91

maple [B] time = 0.80, size = 197, normalized size = 2.16

ix2 Dby e2ibxta) _ jo2ibx+a) 4 2iax ig?2 In (ei(b’””) + 1) x ipolylog (2, —ei(bx”)) In (1 - ei(bx+”)) X ln(

+ e
2 bZ(eZKbx+a)__1)2 b b2 b b? b

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*cot(b*x+a)~3,x)

[Out] 1/2*Ixx"2+(2*xb*xxexp (2*xI* (b*x+a))-I*xexp(2*I*(b*x+a))+I)/b~2/(exp(2*I*(b*x+a
))-1) "2+2xI/b*a*x+I/b~2%a"~2-1/b*1n(exp (I* (b*x+a))+1) *x+I/b~2*polylog(2,-exp
(I*(b*x+a)))-1/b*x1n(1-exp(I*(b*x+a)))*x-1/b"2*1n(1-exp(I*(b*x+a)))*a+I/b~2%
polylog(2,exp(I*(bxx+a)))-2/b"2*a*ln(exp (I*(bxx+a)))+1/b"2xa*1ln(exp (I* (b*x+
a))-1)

maxima [B] time = 0.88, size = 591, normalized size = 6.49

b?x% cos (4 bx + 4 a) + i b*>x? sin (4 bx + 4 a) + b®x?> — (2bx cos (4 bx + 4a) — 4 bx cos (2bx + 2a) + 2i bx sin (4

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] (b7™2*x"2*cos(4*xb*x + 4*a) + I*b"2xx"2xsin(4*b*x + 4*a) + b™2*xx72 - (2%b*x*cC
08 (4*b*x + 4*a) - 4dxbxxxcos(2¥b*x + 2%a) + 2xI*bxx*sin(4*b*x + 4*a) - 4*xI*b
*x*xsin (2*%b*x + 2*%a) + 2*b*x)*arctan2(sin(b*x + a), cos(b*x + a) + 1) + (2xb
*x*cos (4*b*x + 4*a) - 4xbxx*cos(2*b*x + 2%a) + 2xIxbxx*sin(4*b*x + 4*a) - 4
*Ixbxx*sin (2xb*x + 2*%a) + 2*xb*xx)*arctan2(sin(b*x + a), -cos(b*x + a) + 1) -
2% (b72*%x72 + 2xIxbxx + 1)*cos(2*b*x + 2*a) + (2*xcos(4*b*x + 4*a) - 4*xcos(2
xb*xx + 2%a) + 2*%Ixsin(4xb*x + 4*a) - 4*xIxsin(2xb*x + 2%a) + 2)*dilog(-e~ (Ix*
bxx + I*a)) + (2*cos(4xb*x + 4*a) - 4*xcos(2*b*xx + 2*a) + 2xI*xsin(4xb*x + 4%
a) - 4*xI*xsin(2%b*x + 2xa) + 2)*dilog(e” (I*b*x + Ixa)) - (-Ixb*x*cos(4xb*x +
4xa) + 2xIxbxx*xcos(2¥b*x + 2%a) + bxx*sin(4xb*x + 4*a) - 2*bkxx*sin(2xbxx +
2xa) - Ixbxx)*log(cos(b*x + a)~2 + sin(b*x + a)~2 + 2*cos(b*x + a) + 1) -
(-I*b*x*cos (4*xb*xx + 4*a) + 2xIxb*x*cos(2*b*x + 2*a) + bxxxsin(4*b*x + 4*a)
- 2xb*x*sin(2xb*x + 2%a) - I*bxx)*log(cos(b*x + a)~2 + sin(bxx + a)~2 - 2xc
os(bxx + a) + 1) - (2*I*b72*x"2 - 4xb*x + 2xI)*sin(2*b*x + 2*a) + 2)/(-2*Ix*
b~2*cos (4xbxx + 4*a) + 4*xI*b~2*xcos(2xbxx + 2%a) + 2*b~2*sin(4*xb*xx + 4xa) -
4xb~2xsin(2xb*xx + 2%a) - 2*%I*b~2)

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

fxcot(a + bx)gdx



Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*cot(a + b*x)~3,x)
[Out] int(x*cot(a + b*x)~3, x)

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

f x cot® (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral(x*cot(a + b*x)*x3, x)
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3
314 [ gy

X

Optimal. Leaf size=15
@ +b
Int (w x)

[Out] Unintegrable(cot(b*x+a)~3/x,x)

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

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

0.000, Rules used = {}

cot3(a + bx)
f — dx

Verification is Not applicable to the result.
[In] Int[Cotl[a + b*x]~3/x,x]
[Out] Defer[Int] [Cot[a + b*x]~3/x, x]

Rubi steps

3 3
fcot (a + bx) dx_fcot (a + bx) i

X X

Mathematica [A] time = 6.51, size = 0, normalized size = 0.00

f cot®(a + bx) 0

X

Verification is Not applicable to the result.

[In] Integrate[Cot[a + bxx]~3/x,x]

[Out] Integrate[Cot[a + b*x]~3/x, x]

fricas [A] time = 0.55, size = 0, normalized size = 0.00

cot (bx + a)° )
—,x

integral
integra ( "

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(cot(b*x+a)~3/x,x, algorithm="fricas")
[Out] integral(cot(b*x + a)~3/x, x)

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

t (bx + a)°
fco (bx + a) i

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

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

maple [A] time = 2.92, size = 0, normalized size = 0.00

> (b
fco (x+a)dx

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

[In] int(cot(b*x+a)~3/x,x)
[Out] int(cot(b*x+a) 3/x,x)

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

4bxcos(2bx+2a)2+4bxsin(2bx+2a)2—2bxcos(2bx+2a)—(2bxcos(2bx+2a)—sin(2bx+2a))co

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -(4*xb*x*cos(2xb*x + 2%a) 2 + 4d*xb*x*sin(2xb*x + 2%a)”2 - 2*b*x*cos(2¥b*x + 2
*a) - (2*b*x*kcos(2xbxx + 2*a) - sin(2*b*x + 2*a))*cos(4*b*x + 4*a) - (b™2*x
“2%cos (4*b*x + 4*a)”"2 + 4%b72%x"2*cos(2*b*x + 2*%a) "2 + bT2*x"2*sin(4xbxx +
4xa) "2 — 4xb72%x"2*sin(4*xb*xx + 4*a)*sin(2¥b*x + 2%a) + 4*xbT2xx"2xsin (2¥b*x
+ 2%a) 72 - 4xb"2xx"2%cos (2*b*x + 2*%a) + bT2x%x72 - 2% (2*b72*x"2*cos (2xb*x +
2*%a) - b72xx72)*cos(4*xbxx + 4xa))*integrate((b~2*x"2 - 1)*sin(b*x + a)/(b~2
*x73%cos(b*x + a)”~2 + b72%x"3*sin(b*x + a)~2 + 2xb"2*x"3*cos(b*x + a) + b~2
*x73), x) + (b72*xx"2*cos(4*b*x + 4*a)”2 + 4xb"2*x"2*cos(2¥b*x + 2%a)~2 + b~
2%x"2%sin(4*xb*xx + 4*a)”~2 - 4%b"2*x"2*sin(4xbxx + 4*a)*sin(2*b*x + 2*a) + 4x
b72xx"2xsin (2%b*x + 2%a) 2 - 4*xb"2xx"2xcos (2¥b*x + 2*a) + bT2*xx72 - 2% (2%b”
2*x"2%cos (2%bxx + 2%a) - b~2*x"2)*cos(4*b*x + 4*a))*integrate((b"2*x"2 - 1)
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*sin(b*x + a)/(b™2*%x"3*xcos(b*x + a)”2 + b 2xx " 3*xsin(b*x + a)”~2 - 2%b~2%x" 3%
cos(b*x + a) + b™2*x73), x) — (2*b*x*sin(2*b*x + 2*a) + cos(2*b*x + 2%a) -
1)*sin(4xb*xx + 4*a) - sin(2*b*xx + 2*a))/(b"2*x"2*cos(4*xb*x + 4*a)~2 + 4%b~2
*xX72%cos (2xb*x + 2*%a) 2 + b72xx"2*sin(4*b*x + 4*a)”"2 - 4xb"2*x"2*sin(4xb*x
+ 4*a)*sin(2xbxx + 2*a) + 4*b72*x"2*sin(2xbxx + 2*a)”2 - 4*b”2*x"2*cos (2xbx*
X + 2*%a) + b72%x72 - 2% (2*b72*x"2*cos (2%¥b*x + 2%a) - bT2*xx72)*cos (4*b*x + 4
*a))

mupad [A] time = 0.00, size = -1, normalized size = -0.07

fCOt (a+ bx)3 i

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

[In] int(cot(a + b*x)~3/x,x)
[Out] int(cot(a + b*x)~3/x, x)

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

X

t(a+b
fco (a+ x)d

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

[In] integrate(cot(b*x+a)**3/x,x)

[Out] Integral(cot(a + b*x)**3/x, x)
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3
3.15 fw dx

x2
Optimal. Leaf size=15

3
X

[Out] Unintegrable(cot(b*x+a)~3/x72,x)

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

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

0.000, Rules used = {}
cot3(a + bx)
f ——dx

2
Verification is Not applicable to the result.
[In] Int[Cotl[a + b*x]~3/x"2,x]
[Out] Defer[Int] [Cot[a + b*x]~3/x"2, x]

Rubi steps

3 3
fcot (a + bx) dx_fcot (a + bx) i

x2 x2

Mathematica [A] time = 5.27, size = 0, normalized size = 0.00

f cot®(a + bx) 0

x2

Verification is Not applicable to the result.

[In] Integrate[Cot[a + b*x]~3/x72,x]

[Out] Integrate[Cot[a + b*x]~3/x72, x]

fricas [A] time = 0.92, size = 0, normalized size = 0.00

cot (bx + a)° )
—,x

integral ( =z

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(cot(b*x+a)~3/x72,x, algorithm="fricas")
[Out] integral(cot(b*x + a)~3/x72, x)

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

t (bx + a)°
fco (bx + a) i

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

[In] integrate(cot(b*x+a)~3/x72,x, algorithm="giac")
[Out] integrate(cot(b*x + a)~3/x72, x)

maple [A] time = 3.79, size = 0, normalized size = 0.00

> (b
fco (x+a)dx

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

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

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

4bxcos(2bx+2a)2+4bxsin(2bx+2a)2—2bxcos(2bx+2a)—2(bxcos(2bx+2a)—sin(2bx+2a))c

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cot(b*x+a)~3/x72,x, algorithm="maxima"

[Out] -(4*b*x*cos(2xb*x + 2%a) 2 + 4d*xb*x*sin(2xb*x + 2%a)”2 - 2*b*x*cos(2¥b*x + 2
*a) - 2*(b*x*kcos(2xbxx + 2%a) - sin(2*b*x + 2*a))*cos(4*b*x + 4*a) - (b™2*x
~3%cos (4*b*x + 4*a)”~2 + 4%b72%x"3*cos(2*b*x + 2*%a) "2 + b 2*x"3*sin(4xb*xx +
4%a) "2 — 4xb72%x"3*sin(4*b*x + 4*a)*sin(2¥b*x + 2%a) + 4*xb"2xx"3*sin(2¥b*x
+ 2%a) 72 - 4xb"2xx"3*cos(2*b*x + 2*%a) + bT2*%x"3 - 2% (2*b72*x"3*cos (2xb*x +
2*%a) - b72xx73)*cos(4*b*xx + 4xa))*integrate((b™2*x"2 - 3)*sin(b*x + a)/(b"2
*x"4*cos(b*x + a)”2 + b7 2*%x"4*sin(b*x + a)”~2 + 2xb"2*x"4*cos(b*x + a) + b72
*x74), x) + (b72*x"3*cos(4*b*x + 4*a)”~2 + 4xb~2*x"3*cos(2*b*x + 2*a)~2 + b~
2%x"3*sin(4*xb*xx + 4*a)”~2 - 4%b"2*x"3*sin(4*xbxx + 4*a)*sin(2*b*x + 2*a) + 4x
b7 2*x"3*sin (2¥b*x + 2%a) 2 - 4*xb"2*xx"3xcos (2¥b*x + 2*a) + bT2*xx"3 - 2% (2%b”
2*%x”"3*cos (2*¥b*x + 2%a) - b72%x"3)*cos(4xb*x + 4*a))*integrate((b~2%x"2 - 3)
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*sin(b*x + a)/(b"2*xx"4xcos(b*x + a)”2 + b™2*xx"4xsin(b*x + a)”2 - 2*b"2xx"4x
cos(bxx + a) + b™2*x"4), x) - 2% (b*x*sin(2*bxx + 2%a) + cos(2*b*xx + 2%a) -
1) *sin(4xb*xx + 4*a) - 2*sin(2xb*xx + 2%a))/(b~2*xx"3*cos(4xb*x + 4*a)”~2 + 4x*b
“2%x73%cos(2*%bxx + 2*%a)~2 + bT2*x"3*sin(4xbxx + 4xa)”2 - 4*b”2*x"3*sin(4xbx
X + 4*xa)*sin(2%b*x + 2%a) + 4*xb"2xx"3xsin(2¥b*x + 2%a) 2 - 4*xb"2xx"3*cos (2%
b*x + 2*xa) + b72%x73 - 2% (2%b"2xx"3*cos(2*bxx + 2%a) - b~2*x73)*cos(4xb*xx +
4xa))

mupad [A] time = 0.00, size = -1, normalized size = -0.07

cot(a+b x)3

[,
x

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cot(a + b*x)"3/x72,x)

[Out] int(cot(a + b*x)~3/x72, x)

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

X

t(a+b
fco (a+ x)d

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

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

[Out] Integral(cot(a + b*x)**3/x**2, x)
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3
3.16 f (c+dx)

a+ia cot(e+fx)
Optimal. Leaf size=189

3id?(c + dx) 3d(c + dx)? i(c + dx)® 3d(c + dx)? s i(c + dx)3 s (c +dx)*
4f3(a+iacot(e+fx))+4f2(a+iac0t(e+fx))_2f(a +iacot(e+fx))_ 8af? daf 8ad ¢

[Out] -3/8*I*d"3*x/a/f~3-3/8*d*x(d*xx+c)~2/a/f"2+1/4xI*x(d*x+c) "~ 3/a/f+1/8*%(d*xx+c) 4/
a/d-3/8*%d"3/f~4/ (a+I*axcot (f*x+e))+3/4xIxd~2*x (d*xx+c) /f~3/(a+I*axcot (f*xx+e))
+3/4%d* (d*x+c) "2/f72/ (a+I*axcot (f*xx+e))-1/2%I*(d*x+c) ~3/f/(a+I*a*xcot (f*xx+e)

)

Rubi [A] time = 0.20, antiderivative size = 189, normalized size of antiderivative =

ber of rul
1.00, number of steps used = 5, number of rules used = 3, integrand size = 23, /e =

= 0.130, Rules used = {3723, 3479, 8}

integrand size

3id?(c + dx) 3d(c + dx)? i(c + dx)3 3d(c + dx)?> i(c+dx)® (c+dx)* _
4f3(a + ia cot(e + fx))+4f2(a + ia cot(e + fx))_2f(a + ia cot(e + fx))_ 8af? " 4af " 8ad ¢

Antiderivative was successfully verified.
[In] Int[(c + d*x)~3/(a + I*a*Cot[e + f*x]),x]

[Out] (((-3*%I)/8)*d"3*x)/(a*xf~3) - (3xd*x(c + d*x)~2)/(8*axf~2) + ((I/4)*(c + d*x)
~3)/(axf) + (c + d*x)~4/(8xaxd) - (3*%d~3)/(8*f~4x(a + I*a*Cotle + f*x])) +
(((3*I)/4)*d"2*%(c + d*xx))/(£73*(a + I*a*Cotl[e + f*x])) + (3*d*(c + d*x)"2)/
(4xf~2+(a + I*axCotle + f*x])) - ((I/2)*(c + d*x)"3)/(f*x(a + I*axCotl[e + fx*

x]1))

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

Rule 3479

Int[((a_) + (b_.)*tanl(c_.) + (d_)*(x_)1)"(n_), x_Symbol] :> Simp[(ax(a +
bxTan[c + d*x]) n)/(2xbxd*n), x] + Dist[1/(2*a), Int[(a + bxTan[c + dx*xx])"(
n+ 1), x], x] /; FreeQ[{a, b, c, d}, x] & EqQ[a~2 + b~2, 0] && LtQ[n, 0]

Rule 3723

Int[((c_.) + (d_.)*(x_))"(m_.)/((a_) + (b_.)*tan[(e_.) + (f_.)*(x_)]), x_Sy
mbol] :> Simp[(c + d*x)"(m + 1)/(2*axd*(m + 1)), x] + (Dist[(a*d*m)/(2xbx*f)
, Int[(c + d*x)"(m - 1)/(a + b*Tanl[e + f*x]), x], x] - Simp[(a*x(c + d*x) "m)
/ (2xb*fx(a + b*Tanl[e + f*x])), x]) /; FreeQ[{a, b, c, d, e, £}, x] && EqQla



100

"2 + b~2, 0] &% GtQ[m, O]

Rubi steps
. (c+dx)?
f (c + dx)3 - (c +dx)* i(c + dx)3 s (3id) [ atincoter fx) X
a + iacot(e + fx) ~ 8ad 2f(a + iacot(e + fx)) 2f
_i(c +dx)? s (c + dx)* s 3d(c + dx)? ~ i(c + dx)® _ (Sdz) J p
- daf 8ad 4f2(a +iacote + fx)) 2f(a+iacot(e + fx))
3d(c +dx)®> i(c+dx)® (c+dx)* 3id?(c + dx) 3d(c + dx)?
=- + + + : + _
8af? daf 8ad 4f3(a +iacot(e + fx))  4f%(a+ iacot(e +
_ 3d(c + dx)? . i(c + dx)3 . (c + dx)* 3d° . 3id?(c + dx)
B 8af? daf 8ad 8f4(a +iacot(e + fx)) 4f3(a+iacot(e+
3id®x  3d(c+dx)® i(c+dx)® (c+dx)* 3d° 3id?

T T8aff  8afz | daf  8ad  8f%a+iacotet fx)  Af(a+i

Mathematica [A] time = 0.63, size = 246, normalized size = 1.30

i(cos(2e) + isin(2e)) cos(2fx) <4c3f3 +6c2df?(2fx + i) + 6cd? f (Zfzx2 +2ifx - 1) +d° (4f3x3 +6if2x2 — 6fx

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)~3/(a + I*axCotl[e + fx*x]),x]

[Out] (2*%f~4*xx*x(4*c™3 + 6*c™2*d*x + 4d*xcxd™2*xx72 + d73*%x73) + I*(4*xc™3*f~3 + 6%c™2
*dxf 724 (I + 2*%F*x) + 6xcxd™2+f* (-1 + (2*xI)*f*xx + 2%f72%x"2) + d73*(-3*I - 6

*f*xx + (6*I)*f"2%xx72 + 4%f~3%x73))*Cos [2*xf*x]*(Cos[2*e] + I*Sin[2*e]) - (4x
CT3*f73 + 6xcT2*xd*f T2+ (I + 2%f*xx) + Gkxckd"2xf*x (-1 + (2*I)*xf*x + 2%f72%xx72)

+ d73%(=3*%I - 6xfxx + (6+I)*f"2%x"2 + 4*xf~3%x73))*(Cos[2*¥e] + I*Sin[2*e])*S
in[2*f*x])/(16*a*xf~4)

fricas [A] time = 0.76, size = 153, normalized size = 0.81

28 fAxt + 8ed? fAx® +12c2df4x® + 83 fx + (4id3f3x3 +4ic3f3 - 6c2df? —6icd®f +3d° + (12icd2f3 -6d
16af4

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((d*x+c)~3/(at+I*axcot(f*x+e)),x, algorithm="fricas")

[Out] 1/16%(2%d"3%f " 4%x"4 + 8*xc*xd~2*f 4*x™3 + 12%c™2xd*xf~4*xx"2 + 8xc 3*xf 4*xx + (4
*Ixd"3*%f"3%x"3 + 4xIxc”3*%f"3 - 6*xcT2kd*f"2 - 6xIxckd"2xf + 3*%d"3 + (12xI*xc*
d72%f73 - 6xd"3*xf"2)*x"2 + (12%I*xc™2xd*f~3 — 12%ckd"2*xf"2 — 6xI*d~3*f)*x)*e

~(2xIxfxx + 2%Ixe))/(axf~4)

giac [A] time = 0.42, size = 243, normalized size = 1.29

23 fAxt + 8 cd? fAx3 + 4i d® f3x3e(2if ©2ie) 4 19 24 FAx? +12icd? f 3y2p2if742ie) | g 3 fix +12ic%d f3xe(2if X+

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 3/ (at+I*a*xcot(f*x+e)),x, algorithm="giac")

[Out] 1/16%(2*d"3*f~4*xx~4 + 8*c*d " 2*f"4*x"3 + 4*xI*xd~3*f " 3*x"3*ke” (2xI*f*x + 2xI*xe)
+ 12%c72xd*fT4*x72 + 12%I*c*kd 24" 3kx"2%e” (2xIxf*xx + 2%I*e) + 8xc™3*xf 4x*x

+ 12%I*c™2%d*f " 3xx*xe” (2% I*xf*xx + 2*%I*xe) - 6x%d " 3*f"2*x"2xe” (2xIxf*x + 2%Ix*e)

+ AxT*c”3*xf " 3ke”™ (2% Ixf*xx + 2%xIxe) — 12%ckxd™2+f " 2xx*xe”™ (2xI*f*xx + 2*xI*xe) - 6%
cT2xd*xfT2%xe” (2kIkfxx + 2%xI*xe) — 6+%I*xd"3*f*xke” (2xI*xf*xx + 2%I*e) — 6*xI*c*kxd™2
*fxe” (2kIkf*xx + 2%xI*xe) + 3*%d"3*e” (2xI*f*xx + 2xI*xe))/(axf~4)

maple [A] time = 2.07, size = 170, normalized size = 0.90

Bt BPexd 3dcx? Bx A i (4d3x3f3 +12cd? £3x2 + 6id® f2x? +12¢%d f3x + 12icd? f2x + 4¢3 f3 + 6ic
16a f4

+ + +—t—
8a 2a 4q 2a 8da

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)~3/(at+I*axcot(f*x+e)),x)

[Out] 1/8%d~3/a*xx"4+1/2xd"2/a*xc*xx~3+3/4*d/axc™2%x"2+1/2*c"3*x/a+1/8/d/axc”4+1/16%
Tk (4xd™3*x73*%f"3+6%Ixd~3*f " 2%x"2+12%ckd 2% £ "3*x"2+12%x Ik cxd™2*f " 2*kx+12%c™2%d

*f " 3%x+6%Ixc™2xd*f " 2+4*c73*f "3-6*d 3L kx-3*%I*xd"3-6*c*d"2*f) /a/f "4*xexp (2% I*(
fxx+e))
maxima [F(-2)] time = 0.00, size = 0, normalized size = 0.00

Exception raised: RuntimeError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 3/ (at+I*a*xcot(f*x+e)),x, algorithm="maxima"

[Out] Exception raised: RuntimeError >> ECL says: Error executing code in Maxima:

expt: undefined: O to a negative exponent.
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mupad [B] time = 1.24, size = 423, normalized size = 2.24

3d° cos(2€+2fx)+8c3f4x—4c3f3 sin(2€+2fx)+2d3f4x4—6c2df2 cos(2€+2fx) +12c%d f4a?

Verification of antiderivative is not currently implemented for this CAS.

[In] int((c + d*x)~3/(a + axcot(e + f*x)*1i),x)

[Out] (3*d"3*cos(2xe + 2*f*x) + d"3*sin(2*xe + 2*xf*x)*31 + 8*c ™ 3*f~4*xx + c~3*f " 3*c
0s(2%e + 2kf*xx)*4i — 4xc”3*%f " 3*sin(2*e + 2xf*xx) + 2%d"3*f"4*x"4 - 6*xc”2xd*f
"2%cos(2%e + 2xf*xx) — c”2%d*f " 2*sin(2%e + 2xf*xx)*6i + 12%c”2kd*f"4*x"2 + 8%
cxd"2xf74*x7™3 - 6xd"3*%f"2*xx"2*cos (2*%e + 2*f*x) + d73*%f"3*x"3*cos(2*e + 2xfx*

x)*41 - d73*f72xx " 2*sin(2*%e + 2xf*x)*6i — 4*d"3*f"3*x"3*sin(2%e + 2%xf*x) -
cxd"2xf*xcos(2%e + 2*f*x)*61 + 6xcxd " 2*xf*sin(2*e + 2*xf*xx) — d~3xf*x*cos(2*e

+ 2xF*x)*61 + 6xd"3xf*x*sin(2*e + 2xf*xx) — 12xcxd"2*%f " 2*x*cos(2*xe + 2xf*x)

+ c7T2xd*f"3kx*kcos (2%e + 2*f*x)*121 - cxd"2xf " 2xx*sin(2*e + 2kf*kx)*12i - 12%
cT2xd*xf"3*x*sin(2*%e + 2*xf*xx) + cxd"2*xf " 3*x"2*cos(2%e + 2xf*x)*12i - 12%c*d”
2%f"3xx " 2*sin(2*%e + 2*xf*xx))/(16xa*xf~4)

sympy [A] time = 0.37, size = 318, normalized size = 1.68
(—41'63 F3e2ie—12ic2d f3xe?e +6c2d f2e2ie~12icd? f3x2e2€ +12cd? f2xe2ie +6icd? fe?ie—4id> f3x3e2ie +6d3 f2x2 6% +6id> fx€2ie—3d3€2ie)€2if x

- Tears for16

C3 erie 3 CZ dxz eZie Cdz x3 eZie d3 x4 eZie
2a 4a 2a 8a

other

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**3/(at+tI*xaxcot(f*x+e)) ,x)

[Out] Piecewise((-(—4*I*cx*3xf*x3*xexp(2*Ixe) — 12*kIxc*k*2kd*xf*x3*xkexp(2xI*e) + 6%
ck*2kdxfxx2%exp (2kIxe) — 12kIxckdx*k2xf*x3*kxx*k2kexp (2+I*ke) + 12kckd**k2xf**2*
x*xexp(2%I*xe) + BxIxckdx*2xf*xexp(2*Ixe) — 4xI*d**3xf*x3*xx**3kexp(2xI*e) + 6%
dx*3*kfk*x2kx k% 2%exp (2%I*e) + 6*Ikd**3kfxx*xexp(2%I*e) - 3xd**3xexp(2*xI*e))*ex
p(2xIxfxx)/(16%axf**x4), Ne(16*xaxf*xx4, 0)), (-cx*3*x*kexp(2*I*e)/(2%a) - 3*cx
*x2xd*x*k*2%exp (2xIxe) / (4*a) — cxd*x*2xxx*3xexp(2*xI*e)/(2%a) - d*x3xx*x4d*xexp(2
xIxe)/(8%a), True)) + ckx*3*x/(2%a) + 3kcx*k2kdxx*x*2/(4%a) + cxd*x*2xx*x*3/(2%a

) + d¥xx3kx**x4/(8%a)
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2
3.17 f (c+dx)

a+ia cot(e+fx)

Optimal. Leaf size=137

d(c + dx) i(c + dx)? i(c +dx)?> (c+dx)® id? d?x
2f2(a + ia cot(e + fx))_2f(a + ia cot(e + fx)) " daf " 6ad +4f3(a + ia cot(e + fx))_4af2

[Out] -1/4xd"2*x/a/f~2+1/4xI*(d*x+c) " 2/a/f+1/6*(d*x+c) " 3/a/d+1/4xIxd"2/f"3/(a+I*a
*cot (fxx+e))+1/2xd* (d*x+c) /f72/ (a+I*axcot (f*xx+e))-1/2%I*x(d*xx+c) ~2/f/(a+I*xa*
cot (fxx+e))

Rubi [A] time = 0.12, antiderivative size = 137, normalized size of antiderivative =

f rul
1.00, number of steps used = 4, number of rules used = 3, integrand size = 23, number of rules

= 0.130, Rules used = {3723, 3479, 8}

integrand size

d(c + dx) i(c + dx)? i(c +dx)> (c+dx) id? d?x
2f2(a + ia cot(e + fx))_2f(a + ia cot(e + fx))Jr daf " 6ad +4f3(a + ia cot(e + fx))_4af2

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

[Out] -(d"2*x)/(4*xa*xf~2) + ((I/4)*(c + d*xx)~2)/(axf) + (c + d*xx)~3/(6xaxd) + ((I/
4)xd"2)/(£f73*%(a + I*xaxCotl[e + f*x])) + (dx(c + dx*x))/(2xf~2x(a + IxaxCotl[e
+ fxx])) - ((I/2)*(c + d*x)"2)/(f*(a + I*axCotl[e + f*x]))

Rule 8

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

Rule 3479

Int[((a_) + (b_.)*tan[(c_.) + (d_.)*(x_)1)"(n_), x_Symbol] :> Simp[(ax(a +
b*xTan[c + d*x])"n)/(2xbxd*n), x] + Dist[1/(2*a), Int[(a + b*Tan[c + d*xx]) (
n+ 1), x], x] /; FreeQ[{a, b, c, d}, x] && EqQ[a"2 + b~2, 0] && LtQ[n, O]

Rule 3723

Int[((c_.) + (d_)*(x_))"(m_.)/((a_) + (b_.)*tan[(e_.) + (f_.)*(x_)]1), x_Sy
mbol] :> Simp[(c + d*x)~(m + 1)/(2%axd*(m + 1)), x] + (Dist[(axd*m)/(2%bxf)
, Int[(c + d*x)"(m - 1)/(a + b*Tan[e + f*x]), x], x] - Simp[(a*x(c + d*x)"m)
/ (2*¥b*f*(a + b*Tan[e + f*x])), x]) /; FreeQ[{a, b, ¢, d, e, £}, x] && EqQ[a
"2 + b"2, 0] &% GtQ[m, O]
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Rubi steps
(c + dx)? = (c + dx)3 i(c + dx)? (Z )/ a+ia ZZ:i; 2)

fa + ia cot(e + fx) r= 6ad 2f(a + ia cot(e + fx)) f
et (c+dx)? d(c + dx) ic+a? P lam
- daf " 6ad " 2f2(a + ia cot(e + fx)) - 2f(a + iacot(e + fx)) 2
_i(c+dx)? (c+dx)? id? d(c + dx) i(
T T 4af " 6ad | 4f3(a+tiacote + fx)  2f2(a+iacot(e + fx) 2f(a~ti

d?x  i(c+dx)®  (c+dx)® id? d(c + dx)

22" daf " 6ad | Afa+iacotle+ fx)) | 2f2(a-+iacot(e+ fx)

Mathematica [A] time = 0.37, size = 149, normalized size = 1.09

4f3x (3c2 + 3cdx + d2x2) + 3(cos(2e) + isin(2e)) cos(2fx)((1 + i)cf + d(=1 + (L + i) fx))((1 + i)cf +d((1 + i) fx
24af3

Antiderivative was successfully verified.

[In] Integratel[(c + d*x)"2/(a + I*axCot[e + f*xx]),x]

[Out] (4*f~3*kx*x(3*%c™2 + 3*ckd*x + d72*x72) + 3*x((1 + I)*c*xf + dx(-1 + (1 + I)xf*x
1)*x((1 + I)*c*xf + d*x(I + (1 + I)*f*x))*Cos[2xf*x]*(Cos[2*%e] + I*Sin[2*e]) +
(B*I)*((1 + I)*ckf + dx(-1 + (1 + D*fxx))*((1 + I)xc*xf + d*(I + (1 + I)*f
*x))*(Cos[2*e] + I*Sin[2xe])*Sin[2*f*x])/(24*a*xf~3)

fricas [A] time = 0.50, size = 95, normalized size = 0.69

AP35 +126df3x2 +122f3x + (612242 + 61 2% — 6 cdf - 3id? + (12i cdf? - 6.d2f )x)el23+2)
24af3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~2/(at+I*a*cot(f*x+e)),x, algorithm="fricas")

[Out] 1/24%(4%xd"2*%f"3%x"3 + 12*%ckd*f~3%x"2 + 12%c ™ 2*%f " 3%x + (6*xI*xd"2*f " 2%x"2 + 6%
Ixc™2%f"2 - 6kxckd*f - 3*xI*d"2 + (12*%I*kckd*f~2 - 6%d™2%f)*x)*e” (2*xI*f*xx + 2%
Ixe))/(a*xf~3)

giac[A] time = 0.42, size = 143, normalized size = 1.04

442 £33 +12cdf3x% + 6i dzfzxze(Zifx“LZie) +12c%f3x +12i cdfzxe(ZifHZie) + 6i szze(2ifx+2ie) -6 dzfxe(%fer2
24af3
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2/ (a+I*akxcot(f*x+e)),x, algorithm="giac")

[Out] 1/24*%(4xd~2*xf73%x73 + 12*ckd*f~3*x"2 + 6xI*d"2+f " 2*x"2*e” (2xI*f*xx + 2%xI*e)
+ 12%cT2*%F73%x + 124 Ikckd*f 2*xke” (2xI*xfxx + 2xI*e) + 6xI*xc ™ 2xf " 2*xe™ (2xI*fx*

X + 2xIxe) — 6+%d72*f*xke” (2xI*xf*xx + 2xI*e) — 6*xckdxf*xe”™ (2xI*xfxx + 2%I*e) -
3kIxd"2xe” (2xIxfxx + 2%Ixe))/(a*xf~3)

maple [A] time = 1.86, size = 108, normalized size = 0.79
Px® dex® x B (28222 + dd f2x + 2id2 fx + 2c2 2 + 2icdf — d?) eZilfrre)

—+ +
6a 20 2a  6da 8a f3

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)~2/(a+I*a*xcot(f*xx+e)),x)

[Out] 1/6%d~2/a*xx~3+1/2*d/a*xc*x™2+1/2%c”2xx/a+1/6/d/a*c™3+1/8*I* (2*xd~2*f " 2%x~2+2%
Txd"2*fkx+4*ckd*f " 2xx+2x Tk ckd*xf+2xc™2%£72-d"2) /a/f " 3*exp (2% I* (fxx+e))

maxima [F(-2)] time = 0.00, size = 0, normalized size = 0.00

Exception raised: RuntimeError

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Exception raised: RuntimeError >> ECL says: Error executing code in Maxima:
expt: undefined: O to a negative exponent.

mupad [B] time = 0.77, size = 241, normalized size = 1.76

62 f? sir1(2€+2fx)—12¢:2f3x—3d2 sin(2e+2fx)—4d2f3x3+6cdf COS(2€+2fx)+6d2f2 2,

Verification of antiderivative is not currently implemented for this CAS.

[In] int((c + d*xx)~2/(a + axcot(e + f*x)*1i),x)

[Out] -(d"2*cos(2*e + 2*f*x)*31 - 3*xd"2*sin(2xe + 2*f*x) - 12*c™2*xf"3*x - ¢~ 2%f"2
*cos(2%e + 2%f*x)*61 + 6xc”2*xf " 2*sin(2%e + 2%f*x) - 4*d"2%f"3*%x"3 + 6xckdx*f
xcos(2%xe + 2%f*x) + ckxdxf*sin(2xe + 2xf*x)*6i - d72%f"2*xx"2*cos(2*e + 2%fx*x

)*61 + 6+%d72+¢f72*xx"2*xsin(2%e + 2xfxx) - 12%ckd*f73*x”2 + 6xd"2xfxx*cos(2*e

+ 2xf*x) + d72xfxx*sin(2%e + 2xf*x)*6i — cxd*f " 2*x*cos(2*e + 2xf*xx)*12i + 1
2%ckxd*f " 2kx*ksin(2*xe + 2xfxx))/(24*a*xf"3)
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sympy [A] time = 0.29, size = 197, normalized size = 1.44

(—21’(:2 f 202ie_gicd f 2xe2ie42cd f e2ie_2ig? f 2x2¢2e 42,42 f xe2ieyid2e2ie )ez’f * for 8 3 0
B 8af3 or 8af” # cx cdx®>  d%x®
—_— —_— + —_—
2,2 2,32 . 2a 2a 6a
- otherwise

c2xe?ie  cdx

2a 2a 6a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**2/(a+I*axcot(f*x+e)),x)

[Out] Piecewise((-(-2xI*cx*2xf*x2%exp(2*%Ixe) - 4AxIxckdxf*x2*xxexp(2xI*e) + 2*ckxd*
frexp(2+I*e) — 2*kIxd**2*f*x*2xx*x2*xexp (2*Ixe) + 2xd**x2*xf*xx*xexp(2*%I*xe) + I*xdx
*x2%xexp (2%Ixe) ) xexp (2xI*f*x) / (8xa*xf**3), Ne(8xaxf**3, 0)), (—ckx*2xx*xexp(2*I*
e)/(2%a) - cxdxxx*2%exp(2*Ixe)/(2%a) - dx*2*x**3xexp(2xI*xe)/(6*a), True)) +
cx*2xx/(2%a) + ckdkx**2/(2%a) + dxx2kx**3/(6%a)
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3.18 f c+dx

a+ia cot(e+fx)

Optimal. Leaf size=84

i(c + dx) (c + dx)? d idx
T2f(a+iacote t fx) | dad ' 4f2(a+iacote+ fx)) | daf

[Out] 1/4*xIxd*x/a/f+1/4x(d*x+c)~2/a/d+1/4xd/f"2/ (a+tI*axcot (f*xx+e))-1/2%I*x(d*x+c)/
f/(atI*axcot (f*xx+e))

Rubi [A] time = 0.05, antiderivative size = 84, normalized size of antiderivative = 1.00,

. ] number of rules
number of steps used = 3, number of rules used = 3, integrand size =21, — =

0.143, Rules used = {3723, 3479, 8}

integrand size

i(c + dx) (c + dx)? d idx
T2f(a+iacotie + fx)  dad ' 4f2(a+iacote+ fx) | daf

Antiderivative was successfully verified.
[In] Int[(c + d*x)/(a + I*axCot[e + f*x]),x]

[Out] ((I/4)*dxx)/(axf) + (c + dxx)~2/(4xaxd) + d/(4xf~2x(a + IxaxCotl[e + fx*x]))
- ((1/2)*(c + d*x))/(f*(a + IxaxCot[e + f*xx]))

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

Rule 3479

Int[((a_) + (b_.)*tan[(c_.) + (d_.)*(x_)])"(n_), x_Symbol] :> Simp[(ax(a +
b*xTan[c + d*x])"n)/(2xb*d*n), x] + Dist[1/(2*a), Int[(a + b*Tan[c + d*xx]) (
n+ 1), x], x] /; FreeQ[{a, b, c, d}, x] & EqQ[a~2 + b~2, 0] && LtQ[n, 0]

Rule 3723

Int[((c_.) + (A_)*x))"(m_.)/((a_) + (b_.)*tan[(e_.) + (f_.)*(x_)]1), x_Sy
mbol] :> Simp[(c + d*x)"(m + 1)/(2*axd*(m + 1)), x] + (Dist[(a*xd*m)/(2xbx*f)
, Int[(c + d*x)"(m - 1)/(a + b*Tanle + f*x]), x], x] - Simp[(a*x(c + d*x) "m)
/ (2xb*fx(a + b*Tanl[e + f*x])), x]) /; FreeQ[{a, b, c, d, e, £}, x] && EqQla
“2 + b~2, 0] && GtQ[m, O]

Rubi steps
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. 1
(ld) f a+ia cot(e+fx) dx

c+dx (c + dx)? i(c + dx)
fa+iacot(e+fx) o dad 2f(a +iacot(e + fx)) * 2f
(c + dx)? d i(c + dx) (id) [1dx
T 4ad | 4f%a+iacote+ fx) 2f(a+iacote+ fx) | 4daf
idx  (c+ dx)? d i(c + dx)

- daf " 4ad " 4f2(a + ia cot(e + fx)) - 2f(a +iacot(e + fx))

Mathematica [A] time = 0.25, size = 107, normalized size = 1.27

(cos(e + fx) +isin(e + fx)) ((2cf2fx + 1) +d (2f2 + 2ifx - 1)) cos(e + fx) — i (2cf(2fx — i) + d (2f?x? - 2
8af?

Antiderivative was successfully verified.

[In] Integratel[(c + d*x)/(a + I*a*Cotl[e + f*x]),x]

[Out] ((Cosl[e + f*x] + I*Sin[e + fxx])*((2*cxf*x(I + 2%fxx) + dx(-1 + (2*I)*f*xx +
2xf"2%x"2))*Cos[e + f*xx] - Ix(2kckxfx(-I + 2%fxx) + d*x(1 - (2%I)*f*xx + 2%xf~2

*x72))*Sinle + f*xx]))/(8xaxf~2)

fricas [A] time = 0.48, size = 48, normalized size = 0.57

2df2% + dcfx+ (2idfx +2icf - d)e(Zifo'Zie)
8af?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)/(a+I*a*cot(f*x+e)),x, algorithm="fricas")
[Out] 1/8%(2xd*f~2%x"2 + 4xc*xf~2%x + (2%Ixd*fxx + 2*%xI*cxf — d)*xe” (2*xIxf*xx + 2xI*e

)/ (a*xf~2)

giac[A] time = 0.65, size = 67, normalized size = 0.80

2df22 + dcfx +2id fxe(Zi fx+2ie) L o fe(Zi fr+2ie) _ 4,(2 fx+2ie)
8af?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((dxx+c)/(a+I*a*xcot(f*x+e)),x, algorithm="giac")
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[Out] 1/8%(2%d*f~2%x"2 + 4xc*xf~2%x + 2xIxd*fxxke™ (2xI*f*xx + 2%Ixe) + 2xI*xc*xf*xe” (2
*Ixf*xx + 2%I*xe) — dxe” (2xIxfxx + 2xIxe))/(a*xf~2)

time = 0.62, size = 177, normalized size = 2.11
(fx+e)2 (sinz(fx+e))) 4 Cf (_sin(fx+e) cos(fx+e) 4 % 4 g)  de (_ﬂ

2
f2a

maple [B]

sin( fx+e) cos( fx+e
d((fx+e)(—( )2( )+%+§ e

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)/(a+I*a*xcot (f*x+e)),x)

[Out] 1/f72/ax(d*x((fxx+e)*(-1/2*sin(f*x+e)*cos(fxx+e)+1/2xfxx+1/2%e)-1/4*x(f*xx+e)”
2+1/4xsin(fxx+e) "2)+cxf*x(-1/2%sin(f*x+e) xcos (fxx+e)+1/2xf*xx+1/2%e)-d*xex(-1/
2xsin(f*x+e) *xcos (fxx+e)+1/2xf*xx+1/2%e) -I*xd* (-1/2*% (f*xx+e)*cos (fxx+e) "2+1/4x*s
in(fxx+e)*cos(fxx+e)+1/4xfxx+1/4xe)+1/2*%Ixcxfxcos (fxx+e) "2-1/2xIxd*e*xcos (fx*

x+e) " 2)

maxima [F(-2)] time = 0.00, size = 0, normalized size = 0.00

Exception raised: RuntimeError
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)/(a+I*a*cot(f*x+e)),x, algorithm="maxima")
[Out] Exception raised: RuntimeError >> ECL says: Error executing code in Maxima:
expt: undefined: O to a negative exponent.

time = 0.38, size = 105, normalized size = 1.25

mupad [B]
dcos(26+2fx)—2df2x2+2cf sin(Ze+2fx)—4cf2x+2dfx sin(2e+2fx)+dsin(2e+2fx)
- 8a f?

Verification of antiderivative is not currently implemented for this CAS.

[In] int((c + d*x)/(a + a*cot(e + f*x)*1i),x)

[Out] -(d*cos(2%e + 2xfxx) + d*xsin(2%e + 2*xf*xx)*x1i - 2*%d*xf " 2%x"2 - c*f*xcos(2*xe +
2xf*xx)*2i + 2xckxfxsin(2%e + 2%fxx) - 4xcxf~2%x - dxfxxkxcos(2*e + 2xf*xx)*2i

+ 2kd*fxx*ksin(2%e + 2%f*x))/(8*axf~2)

time = 0.23, size = 104, normalized size = 1.24

sympy [A]
(~2icfe?ie—2idfxe?ie-+de?ie)e?!f ¥ ,
_ 8af2 for8af= #0 o A
+— + —
Cerie de eZie 2 a 4ﬂ
B - otherwise

2a 4a
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)/(at+I*xaxcot(f*x+e)),x)

[Out] Piecewise((-(-2xI*ckxfxexp(2*Ikxe) - 2xIxd*fxx*exp(2*Ixe) + dxexp(2xIx*e))*exp
(2%I*xfxx) /(8*xaxfx*x2), Ne(8xa*xf**2, 0)), (-cxx*exp(2*Ixe)/(2%a) - dxx**2*exp
(2%Ixe)/(4*a), True)) + cxx/(2*xa) + dxx**2/(4*a)
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319 1

(c+dx)(a+ia cot(e+fx))

Optimal. Leaf size=161

iCi (fo + z%f) sin (Ze - %) Ci (fo + 2%f)cos (Ze - ?)_Fsin (Ze - %) Si (fo + ?) icos (26 - %)

2ad 2ad 2ad 2a

[Out] -1/2%Ci(2%c*f/d+2xf*xx)*cos(-2xe+2*xc*f/d)/a/d+1/2*1n(d*x+c)/a/d-1/2*%I*cos (-2
xe+2xcxf/d) *Si (2xc*xf/d+2xf*xx) /a/d+1/2%xI*Ci (2xc*f/d+2xf*x) *sin(-2*e+2*xc*xf/d)
/a/d-1/2%Si (2xc*xf/d+2*f*x) *sin(-2*xe+2*xc*f/d) /a/d

Rubi [A] time = 0.28, antiderivative size = 161, normalized size of antiderivative =

ber of rul
1.00, number of steps used = 7, number of rules used = 4, integrand size = 23, e e

= 0.174, Rules used = {3726, 3303, 3299, 3302}

integrand size

iCosIntegral (% +2 fx) sin (26 - %) Coslntegral (% +2f x) cos (Ze - z%f) . sin (26 - %) Si (2x f+ 2

2ad 2ad 2ad

Antiderivative was successfully verified.
[In] Int[1/((c + d*x)*(a + I*axCotl[e + fx*xx])),x]

[Out] -(Cos[2*e - (2xc*f)/d]*CosIntegral [(2*c*f)/d + 2xfx*x])/(2%a*xd) + Logl[c + d*
x]/(2xaxd) - ((I/2)*CosIntegral[(2*c*f)/d + 2xf*x]*Sin[2*e - (2*cxf)/d])/(a

*d) - ((I/2)*Cos[2*e - (2xcxf)/d]*SinIntegral [(2*xcxf)/d + 2xfx*x])/(a*xd) + (
Sin[2*e - (2%cxf)/d]*SinIntegral [(2xcx*f)/d + 2*fxx])/(2*%ax*d)

Rule 3299

Int[sin[(e_.) + (£_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbol] :> Simp[SinInte
gralle + f*x]/d, x] /; FreeQ[{c, d, e, £}, x] && EqQ[d*e - cx*f, 0]

Rule 3302

Int[sin[(e_.) + (£_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbol] :> Simp[CosInte
gralle - Pi/2 + fx*x]/d, x] /; FreeQ[{c, d, e, £}, x] && EqQ[d*(e - Pi/2) -
cxf, 0]

Rule 3303

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

Rule 3726

Int[1/(((c_.) + (d_D)*(x_D)*((a_) + (b_.)*tanl[(e_.) + (f_.)*(x_)])), x_Symb
0l] :> Simp[Loglc + d*x]/(2*axd), x] + (Dist[1/(2%a), Int[Cos[2xe + 2%fx*x]/
(c + d*x), x], x] + Dist[1/(2*b), Int[Sin[2*e + 2*xf*x]/(c + d*x), x], x]) /
; FreeQ[{a, b, c, d, e, f}, x] && EqQ[a”2 + b~2, 0]

Rubi steps
. sin(2(e+z)+2fx) COS(2(€+E)+2fx)
[ 1 o logerdy 1 gde [ d
(c + dx)(a + ia cot(e + fx)) 2ad 2a 2a
[ 2cf 2f
] 2cf s1n(7+2fx) 2f cos(7+A
_ 10g(C + dx) B (Z cos (26 B 7)) c+dx dx B cos (26 B 7) f c+dx
B 2ad 2a 2a
cos (Ze—%) Ci(z%f +2fx) log(c + dx) iCi(z%( +2fx) sin(Ze—z—:
= + —_
2ad 2ad 2ad

Mathematica [A] time = 0.28, size = 77, normalized size = 0.48

log(c + dx) - (Ci (Zf (C;dx)) + iSi (Zf (C;dx))) (cos (Ze - %) + isin (26 - %))

2ad

Antiderivative was successfully verified.

[In] Integrate[1/((c + d*x)x*(a + I*axCotl[e + fx*x])),x]

[Out] (Loglc + d*x] - (Cos[2*e - (2%cxf)/d] + IxSin[2%e - (2%c*f)/d])*(CosIntegra
1[(2xf*x(c + dxx))/d] + I*SinIntegral [(2*f*(c + d*x))/d]))/(2xax*d)

fricas [A] time = 0.57, size = 51, normalized size = 0.32

2ide-2icf

L[ 2idfx+2i d
El( i fxd+ ch)e( 7 )—log( xd+c)

2 ad

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)/(a+I*a*cot(f*x+e)),x, algorithm="fricas")
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[Out] -1/2%(Ei((2*I*d*f*x + 2*Ixc*f)/d)*e” ((2xIxd*e - 2xIxc*f)/d) - log((d*x + c)
/d))/ (axd)

giac [B] time = 0.55, size = 367, normalized size = 2.28

o8 (ﬂ) cos(e)* Ci (M) — i cos(e)? Ci (—2 (dfx+cf)) sin (ﬂ) +2i cos (%) cos(e) Ci (2 (dfx+cf)) sin(e)

d d d d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)/(a+I*axcot(f*x+e)),x, algorithm="giac")

[Out] -1/2%(cos(2*c*f/d)*cos(e) 2*cos_integral (2x(d*f*x + c*f)/d) - I*cos(e) 2*co
s_integral (2% (d*f*x + cxf)/d)*sin(2*c*xf/d) + 2%I*cos(2*xc*f/d)*cos(e)*cos_in
tegral (2x(d*f*x + c*xf)/d)*sin(e) + 2*cos(e)*cos_integral (2x(d*f*x + cxf)/d)
xsin(2*c*f/d)*sin(e) - cos(2*cxf/d)*cos_integral (2x(d*f*x + c*xf)/d)*sin(e)”

2 + I*cos_integral (2x(dxf*x + c*f)/d)*sin(2xc*f/d)*sin(e)”2 + Ixcos(2*c*xf/d
)*cos(e) "2*sin_integral (2« (d*f*xx + cxf)/d) + cos(e) 2*sin(2xc*f/d)*sin_inte

gral (2x(dxf*x + c*f)/d) - 2%cos(2*cxf/d)*cos(e)*sin(e)*sin_integral (2 (d*xf*

x + cxf)/d) + 2xI*cos(e)*sin(2*cxf/d)*sin(e)*sin_integral (2x(dxf*x + c*f)/d

) - Ixcos(2*cxf/d)*sin(e) "2*sin_integral (2x(d*f*x + c*xf)/d) - sin(2*cxf/d)*
sin(e) "2*sin_integral (2x(d*f*x + c*xf)/d) - log(d*x + c))/(ax*d)

maple [A] time = 0.60, size = 204, normalized size = 1.27

2cf-2de 2cf-2de 2cf-2de 2cf-2de

ln((fx+e)d+cf_d€)_Si(2fx+2e+T)sin( . )_Ci(2fx+2e+T)cos( . )_iSi(Zf
2ad 2ad 2ad

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(d*x+c)/(at+I*axcot(fxx+e)),x)

[Out] 1/2/a*1n((f*x+e)*d+cxf-d*e)/d-1/2/a*Si(2xf*x+2*xe+2* (cxf-d*e)/d)*sin(2* (c*xf-
dxe)/d) /d-1/2/a*xCi (2*f*x+2%e+2% (c*f-d*e) /d) *cos (2% (cxf-d*e) /d) /d-1/2xI/a*xSi

(2% f*x+2%e+2* (cxf-d*xe) /d) *cos (2% (cxf-d*e) /d) /d+1/2*I/axCi (2*f*x+2%e+2* (cxf-
dxe)/d) *sin(2*x(cxf-d*xe)/d) /d

maxima [A] time = 0.45, size = 111, normalized size = 0.69

feos (_Z(de—c f)) E, (_21' (fr+e)d-2ide+2i cf) ifE, (_21’ (fr+e)d-2ide+2icf ) “in (_z(de—cf)) + Flog ((fx + ¢)d - de

d d d d
2adf

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(1/(d*x+c)/(a+I*axcot(f*x+e)),x, algorithm="maxima"

[Out] 1/2*(f*cos(-2*(d*e - cxf)/d)*exp_integral e(l, -(2xIx(f*x + e)*d - 2*I*d*e
+ 2%Ixcxf)/d) - Ixf*xexp_integral e(1l, —-(2xI*x(f*x + e)*d - 2%Ixd*e + 2%Ixcx*f
)/d)*sin(-2*(d*e - c*xf)/d) + fxlog((f*x + e)*d - dxe + cxf))/(axdx*f)

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

1
f(a+acot(e+fx) 11) (c+dx)dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/((a + axcot(e + fxx)*1i)*(c + d*x)),x)
[Out] int(1/((a + akxcot(e + f*xx)*1i)*(c + d*x)), x)

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

1

! f ccot (e+fx)—ic+dx cot (e+fx)—idx dx

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

[In] integrate(1/(d*x+c)/(a+I*a*cot(f*x+e)) ,x)

[Out] -IxIntegral(1l/(c*cot(e + f*x) - I*c + dxx*cot(e + fxx) - Ixd*x), x)/a
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3.20 1

(c+dx)?(a+ia cot(e+ fx))
Optimal. Leaf size=166
fCi(fo+ 22 )sm(Ze— —) ifCi (2xf+ )cos (26— %) ifsin( e— —f)Sl(Z f+ ) f cos (26—

ad? ad? * ad? *

[Out] -I*f*Ci(2*c*f/d+2*xf*x)*cos(-2%e+2*xcxf/d)/a/d"2-1/d/ (d*x+c)/(a+I*a*cot (f*x+e
))+fxcos (-2%e+2xcxf/d) *Si (2xc*xf/d+2xf*xx) /a/d"2-f*Ci (2xc*xf/d+2*f*x) *sin(-2*e
+2xcxf/d) /a/d"2-I*f*Si(2*cxf/d+2*xf*x)*sin(-2*e+2*c*xf/d)/a/d"2

Rubi [A] time = 0.23, antiderivative size = 166, normalized size of antiderivative =

. . ber of rul
1.00, number of steps used = 7, number of rules used = 4, integrand size = 23, qumper o7 fues

= 0.174, Rules used = {3724, 3303, 3299, 3302}

integrand size

fCoslntegral (— + 2fx) sin (26 - —) ifCosIntegral (— + 2fx) cos (26 - 71() if sin ( f) Si (2xf
ad? ad? i ad?

Antiderivative was successfully verified.
[In] Int[1/((c + d*x)~2x(a + I*axCotl[e + f*x])),x]

[Out] ((-I)*f*Cos[2*e - (2xcxf)/d]*CosIntegral [(2*c*f)/d + 2xf*x])/(a*xd”2) - 1/(d
x(c + dxx)*(a + IxaxCotle + f*x])) + (f*CosIntegral [(2xcx*f)/d + 2*fxx]*Sin[

2xe — (2*xcxf)/d])/(axd"2) + (fxCos[2%e - (2xc*f)/d]*SinIntegral[(2*c*f)/d +
2xfxx])/(axd”2) + (Ixf*Sin[2*%e - (2*cxf)/d]*SinIntegral [(2xc*f)/d + 2*f*x]

)/ (a*d”~2)

Rule 3299

Int[sin[(e_.) + (£_)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Simp[SinInte
gralle + f*x]/d, x] /; FreeQl[{c, d, e, f}, x] && EqQ[dxe - cx*f, 0]

Rule 3302

Int[sin[(e_.) + (£_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbol] :> Simp[CosInte
gralle - Pi/2 + f*x]/d, x] /; FreeQl{c, d, e, £}, x] && EqQ[d*(e - Pi/2) -
cxf, 0]

Rule 3303

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

Rule 3724

Int[1/(((c_.) + (d_.)*(x_))7"2x((a_) + (b_.)*tan[(e_.) + (f_.)*(x_)1)), x_Sy
mbol] :> -Simp[(d*(c + d*x)*(a + b*Tan[e + f*x]))~(-1), x] + (-Dist[f/(axd)
, Int[Sin[2%e + 2*f*x]/(c + d*x), x], x] + Dist[f/(b*d), Int[Cos[2*e + 2x*f*
x]/(c + dxx), x], x]) /; FreeQ[{a, b, c, d, e, f}, x] && EqQ[a~"2 + b~2, 0]

Rubi steps
e, e
f (c+ dxp2(a +iacotle + fx) " d(c +dx)(a+ iacot(e + fx)) ’ ad ) ad
c cos 2%(+2ch
1 (lf cos (26 h 27f)) f (c+dx ) dx (f‘
" Td(c + dx)(a + iacot(e + fx) ad T
ifcos(2€—%)€i(%+2fx) 1 fCi(E:
- ad? ~ d(c + dx)(a + ia cot(e + fx)) i

Mathematica [A] time = 1.24, size = 215, normalized size = 1.30

(cos (f (x - 2) + e) +isin (f (x - g) + e)) (Zf(c + dx)Ci (Zf(C;dx)) (sin (e - f(C;dx)) —icos (e - f(C;dx))) + 21

Warning: Unable to verify antiderivative.

[In] Integrate[1/((c + dxx)~2*(a + I*axCotl[e + f*x])),x]

[Out] ((Cosl[e + fx(-(c/d) + x)] + I*Sinl[e + fx(-(c/d) + x)])*(d*(-Cos[e + f*x(-(c/
d) + x)] + Cosl[e + f*(c/d + x)] + I*(Sin[e + f*x(-(c/d) + x)] + Sinl[e + f*(c

/d + x)])) + 2xfx(c + d*x)*CosIntegral [(2+f*(c + d*x))/d]*((-I)*Cos[e - (fx

(c + d*x))/d] + Sinle - (f*(c + d*x))/d]) + 2xfx(c + d*x)*(Cos[e - (fx(c +
d*x))/d] + I*Sin[e - (f*(c + d*x))/d])*SinIntegral [(2*f*x(c + d*x))/d]))/ (2%
axd"2*(c + d*x))

fricas [A] time = 0.64, size = 72, normalized size = 0.43

2ide-2icf

(_Zide—zin)Ei(M)e( a )+de(2ifx+2ie)_d

2 (ad3x + acdz)
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c) 2/ (a+I*a*cot(f*x+e)),x, algorithm="fricas")

[Out] 1/2%((-2%Ixd*xfxx — 2xIxcxf)*Ei((2%Ixd*fxx + 2xIxcxf)/d)*e” ((2*%Ixd*e - 2xI*c
xf)/d) + dxe” (2xIxfxx + 2%Ixe) - d)/(a*xd"3*x + axc*xd™2)

giac [B] time = 47.65, size = 367, normalized size = 2.21

, , (dx+c) x+c+ f+ +2icf-2ide) (Z2icf+2ide (dx+c) x+c+ f
i —2i(dx+c)(—%+if+iec)f2Ei( [ . o ]e( ! )+20f3E1( x 3

_ af _icf
2( z(dx+c)d( i

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c) 2/ (a+I*a*cot(f*x+e)),x, algorithm="giac")

[Out] -1/2*%Ix(-2*xIx(d*x + c)*(-I*c*xf/(d*x + c) + I*f + I*xd*xe/(d*x + c))*f72%Ei((2
*(d*x + c)*(=I*xcxf/(d*x + c) + I*f + Ixdxe/(d*x + c)) + 2*I*cxf - 2xIxd*xe)/

d) *xe” ((-2xI*xcxf + 2%Ixd*e)/d) + 2xc*xf~3*Ei((2*%(d*x + c)*(-I*xcxf/(d*x + c) +

Ixf + Ixd*e/(d*x + c)) + 2xIxcxf - 2*xIxdxe)/d)*e” ((-2%I*xcxf + 2xIxdx*e)/d)

- 2xdxf"2*%Ei ((2%(d*x + c)*(~I*xc*xf/(d*x + c) + I*f + Ixd*xe/(d*x + c)) + 2*Ix

cxf - 2%Ixdxe)/d)*e” ((-2xIxcxf + 2%Ixd*e)/d + 1) + Ixdxf~2xe” ((d*x + c)*(-2
*Txc*kf/(d*x + c) + 2xIxf + 2+I*d*e/(d*x + ¢))/d))*d"2/((-I*(d*x + c)*d~4x*x(-
Ixcxf/(d*x + c) + I*f + Ixd*xe/(d*x + c)) + cxd™4*xf — d~5xe)*axf) - 1/2/((dx*

x + c)*axd)

maple [A] time = 0.58, size = 271, normalized size = 1.63

| 2sin(2fx+2)
_ _ _ . N7
251(2fx+28+%)c05(%) 2Ci(2fx+2€+%)sin(%) ((fx+e)d+cf—de)d
1 cos(2 fx+23) ] - 7

f o(frre)dcf—de)d  2((fr+e)d+cf—de)d * 24 B

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(d*x+c)~2/(a+I*a*xcot(f*x+e)),x)
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[Out] f/ax(-1/2/((f*x+e)*d+c*xf-d*xe)/d+1/2*xcos (2*xf*x+2%e) / ((f*x+e)*d+cxf-dxe)/d+1/
2% (2%81 (2xfxx+2*e+2*x (cxf-d*e) /d) *cos (2x (cxf-d*e) /d) /d-2*Ci (2*f*x+2*e+2* (cxf

-d*e) /d) *sin(2*x (cxf-d*e)/d) /d) /d-1/4*xI*x (-2*xsin (2xf*x+2*e) / ((f*x+e) *d+cxf-d*

e) /d+2% (2*Si (2 Fxx+2%e+2x (cxf-d*e) /d) *sin (2% (cxf-d*e) /d) /d+2*Ci (2*f*x+2*e+2
*(cxf-d*e) /d) *cos (2% (cxf-d*e)/d)/d) /d))

maxima [A] time = 0.79, size = 122, normalized size = 0.73

2 (de—cf 2i( fx+e)d—-2ide+2icf . 2i(fx+e)d-2ide+2icf \ | 2 (de—cf
8f2cos(— (d ))Ez(— ( )d )—SZfZEZ(— ( )d )sm(— (d ))—8f2

16 ((fx + e)ad2 — ad?e + acdf)f

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c) 2/ (at+I*a*xcot(f*x+e)),x, algorithm="maxima")

[Out] 1/16%(8*f~2xcos(-2x(d*e - c*f)/d)*exp_integral e(2, -(2xI*(f*x + e)*d - 2x*I
xd*xe + 2%Ixc*f)/d) - 8*Ixf~2*exp_integral e(2, -(2xI*(f*x + e)*d - 2*xIxdx*e

+ 2xIxc*f)/d)*sin(-2x(d*e - c*f)/d) - 8*f72)/(((f*x + e)*axd™2 - a*xd 2*e +
axckdxf)*f)

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

1

f(a+acot(e+fx) 11) (c +dx) =

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/((a + a*cot(e + f*xx)*1i)*(c + d*x)~2),x)
[Out] int(1/((a + a*cot(e + f*x)*1i)*(c + d*x)"2), x)

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

. 1
! f c2 cot (e+fx)—ic2+26dx cot (e+fx)—2icdx+d2x2 cot (e+fx)—id2x2

a

dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)**2/(a+I*a*xcot(f*x+e)),x)

[Out] -IxIntegral(1l/(c**2*xcot(e + f*x) - Ikcx*2 + 2xckd*xxxcot(e + fxx) — 2xI*ckxd*

x + d**2xx*xx2kxcot (e + f*xx) - I*xd*xx2*xx**2), x)/a
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3.21 1

(c+dx)3(a+ia cot(e+fx))

Optimal. Leaf size=227

if?Ci (fo + %) sin (Ze - %) f2Ci (fo + %) cos (Ze - %) f?sin (Ze - 2%}C)Si (2xf + z%c) if? cos (2
+

ad3 ad> - ad3 *

[Out] 1/2*%I*xf/a/d~2/(d*x+c)+f"2*%Ci(2*xc*xf/d+2xf*x)*cos (-2*e+2*c*xf/d)/a/d~3-1/2/d/(
dxx+c) "2/ (atI*axcot (fxx+e))-Ixf/d"2/(d*x+c)/(a+I*xa*xcot (f*x+e))+I*f " 2xcos (-2
xe+2xckxf/d) *Si (2xcxf/d+2xf*x) /a/d"3-I*f " 2*xCi (2*c*xf/d+2*xf*x) *sin (-2*e+2*c*xf/
d)/a/d"3+f72*xSi (2xc*xf /d+2*f*x) *sin(-2*xe+2*xc*xf/d) /a/d~3

Rubi [A] time = 0.31, antiderivative size = 227, normalized size of antiderivative =

f rul
1.00, number of steps used = 8, number of rules used =5, integrand size = 23, number of rules

= 0.217, Rules used = {3725, 3724, 3303, 3299, 3302}

integrand size

if?CoslIntegral (% + 2fx) sin (28 - Z%f) f?Coslntegral (% + 2fx) cos (26 - %) f?sin (28 - %) Si (2:
+ —

ad3 ad3 ad3

Antiderivative was successfully verified.
[In] Int[1/((c + d*x)~3x(a + I*axCotl[e + f*x])),x]

[Out] ((I/2)*f)/(axd™2x(c + d*x)) + (£f72xCos[2xe - (2*c*f)/d]*CosIntegral [(2xc*f)
/d + 2%fxx])/(axd”3) - 1/(2%d*(c + d*x)~2*(a + IxaxCotl[e + fxx])) - (Ixf)/(
d™2%(c + d*x)*(a + IxaxCotl[e + f*x])) + (I*f~2*CosIntegral [(2xc*f)/d + 2*xf*
x]*Sin[2xe - (2xc*f)/d])/(a*d~3) + (I*f~2xCos[2%e - (2%c*f)/d]*SinIntegrall
(2xcxf)/d + 2*xf*xx])/(axd~3) - (£72xSin[2*%e - (2*xcxf)/d]*SinIntegral [(2*cx*f)

/d + 2xf*x])/(axd”3)

Rule 3299

Int[sin[(e_.) + (£_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbol] :> Simp[SinInte
gralle + f*x]/d, x] /; FreeQ[{c, d, e, £}, x] && EqQ[d*e - cx*f, 0]

Rule 3302

Int[sin[(e_.) + (£_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbol] :> Simp[CosInte
gralle - Pi/2 + fx*x]/d, x] /; FreeQ[{c, d, e, f}, x] && EqQ[d*(e - Pi/2) -
cxf, 0]

Rule 3303
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Int[sin[(e_.) + (£_)*(x)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Dist[Cos[(dx*
e - cxf)/d], Int[Sin[(c*f)/d + f*x]/(c + d*x), x], x] + Dist[Sin[(d*e - cx*f
)/d], Int[Cos[(cxf)/d + fxx]/(c + d*x), x], x] /; FreeQ[{c, 4, e, £}, x] &&
NeQ[d*e - cxf, 0]

Rule 3724

Int[1/(((c_.) + (d_.)*(x_))"2x((a_) + (b_.)*xtan[(e_.) + (f_.)*(x_)]1)), x_Sy
mbol] :> -Simp[(d*(c + d*x)*(a + bxTanl[e + f*x]))~(-1), x] + (-Dist[f/(axd)
, Int[Sin[2*e + 2xfx*x]/(c + d*x), x], x] + Dist[f/(bxd), Int[Cos[2%e + 2xfx*
x]/(c + d*x), x], x]) /; FreeQ[{a, b, c, d, e, f}, x] && EqQ[a"2 + b~2, 0]

Rule 3725

Int[((c_.) + (d_)*(x_))"(m_)/((a_) + (b_.)*tan[(e_.) + (f_.)*(x_)]), x_Sym
bol] :> Simp[(fx(c + d*x)"(m + 2))/(b*d™2%x(m + 1)*(m + 2)), x] + (Dist[(2*Db
*f)/(a*xd*x(m + 1)), Int[(c + d*x)"(m + 1)/(a + bxTanl[e + f*x]), x], x] + Sim
pl(c + d*x)"(m + 1)/(d*(m + 1)*(a + b¥Tanl[e + f*x])), x]) /; FreeQ[{a, b, c
, d, e, £}, x] & EqQ[a"2 + b~2, 0] && LtQ[m, -1] && NeQ[m, -2]

Rubi steps
. 1
f 1 gy — if ~ 1 N (if) f (c+dx)2(a+ia cot(e+ fx))
(c +dx)3(a+iacot(e + fx)) ~  2ad?(c+dx) 2d(c+dx)?(a+iacot(e + fx)) d
o if 1 if
 2ad?(c+dx) 2d(c +dx)%(a +iacot(e + fx)) d2(c + dx)(a + iacot(e +
i 1 if
 2ad?(c+dx)  2d(c + dx)%(a + iacot(e + fx)) d2(c + dx)(a + iacot(e +
if fzcos(2e—%)(:i(%+2fx) 1
- 2ad?(c + dx) " ad?  2d(c + dx)2(a + ia cot(e

Mathematica [A] time = 1.59, size = 283, normalized size = 1.25

(cos (f(x— 2) +e) + isin(f(x— 2) +e)) (4f2(c+dx)2Ci(@) (cos (e— @) + isin(e— @)) + i(

Warning: Unable to verify antiderivative.
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[In] Integrate[1/((c + d*x)"3x(a + I¥a*Cot[e + f*x])),x]

[Out] ((Cos[e + f*x(-(c/d) + x)] + I*Sinf[e + f*x(-(c/d) + x)])*(4*xf~2*x(c + d*x)~2x*C
osIntegral [(2*%f*(c + d*x))/d]*(Cos[e - (f*(c + d*x))/d] + IxSin[e - (fx(c +
d*x))/d]) + Ix(d*(I*d*Cosl[e + f*x(-(c/d) + x)] + ((-I)*d + 2*c*xf + 2xdxf*x)
*Cos[e + f*x(c/d + x)] + d*Sinl[e + f*x(-(c/d) + x)] + d*Sin[e + fx(c/d + x)]

+ (2xI)*cxf*Sinfe + f*x(c/d + x)] + (2*xI)*d*xf*x*xSinle + f*(c/d + x)]) + 4xf~

2% (c + d*x) " 2*(Cos[e - (f*(c + d*x))/d] + I*Sin[e - (f*(c + d*x))/d])*SinIn
tegral [(2xf*x(c + d*x))/d])))/(4*a*d"3x(c + d*x)~2)

fricas [A] time = 0.83, size = 118, normalized size = 0.52
2ide-2icf

4 (22 + 2cdf2x + 2f)Ei (—Zidf oz ) L) (2 fx + 2icdf +d2)el? /x4

4 (ad5x2 + 2acd*x + ac2d3)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c) 3/ (at+I*a*xcot(f*x+e)),x, algorithm="fricas")

[Out] 1/4*%(4x(d"2*f"2%x"2 + 2kc*xd*xf~2%x + c ™ 2%f " 2)*Ei ((2%I*xd*f*xx + 2*%Ixcxf)/d)*e”
((2%I*xd*xe — 2xI*cxf)/d) — d~2 + (2%xI*d~2%fxx + 2%Ikcxd*f + d~2)xe” (2*%I*xfx*x
+ 2%Ixe))/(axd~b*xx"2 + 2%akxc*d ~4*x + axc~2xd~3)

giac [B] time = 0.62, size = 1630, normalized size = 7.18

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c) 3/ (a+I*axcot(f*x+e)),x, algorithm="giac")

[Out] 1/4%(4*xd~2*f~2*x"2xcos(2*c*xf/d)*cos(e) "2*cos_integral (2x(d*f*x + c*xf)/d) -
4xI*xd~2*f"2%x"2xcos (e) "2*cos_integral (2x(dxf*x + c*f)/d)*sin(2xc*f/d) + 8x*I
*xd"2xf"2*%x"2*cos (2xcxf/d) *cos(e) *cos_integral (2x(dxf*x + c*f)/d)*sin(e) + 8
*xd"2xf"2*x"2*cos (e) *cos_integral (2x(dxf*x + c*f)/d)*sin(2xc*f/d)*sin(e) - 4
*xd"2xf"2%x"2%cos (2xcxf/d) *cos_integral (2x(d*f*x + c*xf)/d)*sin(e)”2 + 4xI*d~
2xf72*x"2%cos_integral (2x(dxf*x + c*f)/d)*sin(2xc*f/d)*sin(e) 2 + 4*xI*xd~2xf
~2%x72%cos (2*%cxf/d) *cos(e) "2*sin_integral (2x(d*f*x + c*xf)/d) + 4xd~2*xf~2*x~
2xcos(e) "2xsin(2*c*xf/d)*sin_integral (2% (dxfxx + c*f)/d) - 8*d~2%f~2%x"2*cos
(2%c*xf/d)*cos(e)*sin(e)*sin_integral (2% (d*xfxx + c*f)/d) + 8*xI*d~2*f~2%x"2xc
os(e)*sin(2*cxf/d)*sin(e)*sin_integral (2x(d*f*x + c*f)/d) - 4*I*d~2*f 2*x"2
xcos (2*c*xf/d)*sin(e) "2*sin_integral (2x(dxf*x + c*f)/d) - 4*d™2*f " 2%x"2*sin(
2xcxf/d)*sin(e) "2*sin_integral (2% (d*f*x + cxf)/d) + 8xckd*xf 2*x*xcos(2*c*xf/d
)*cos(e) "2xcos_integral (2% (d*f*x + cxf)/d) - 8xI*ckxd*f 2xx*cos(e) 2*cos_int
egral (2x(dxf*x + c*f)/d)*sin(2xc*f/d) + 16*Ikcxd*xf~2*x*cos(2xc*f/d)*cos(e)*
cos_integral (2x(dxfxx + c*f)/d)*sin(e) + 16*c*xd*f~2xx*cos(e)*cos_integral (2
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x(dxf*x + c*xf)/d)*sin(2xc*f/d)*sin(e) - 8*cxd*f~2*x*cos(2xc*f/d)*cos_integr
al (2x(d*f*x + cxf)/d)*sin(e) 2 + 8*I*ckd*f 2+x*cos_integral (2*(d*f*x + cxf)
/d)*sin(2*c*f/d)*sin(e) "2 + 8*I*c*xd*f 2*x*cos(2*c*f/d)*cos(e) "2*sin_integra
1(2x(d*f*x + cxf)/d) + 8xcxd*xf~2*x*cos(e) 2*sin(2*c*xf/d)*sin_integral (2*(d*
fxx + cxf)/d) - 16*xc*xd*f~2*x*cos(2xc*f/d)*cos(e)*sin(e)*sin_integral (2% (d*f
xx + cxf)/d) + 16xI*ckxd*xf~2*xx*cos(e)*sin(2*c*xf/d)*sin(e)*sin_integral (2*(d*
fxx + c*xf)/d) - 8*I*xckd*f~2+x*cos(2xc*f/d)*sin(e) "2*sin_integral (2% (d*xf*x +
cxf)/d) - 8kckdxf 2+x*ksin(2xc*f/d)*sin(e) "2*sin_integral (2 (d*f*x + cxf)/d
) + 4xc”2xf"2xcos (2xc*f/d)*xcos(e) "2*cos_integral (2x(dxf*x + c*f)/d) - 4*Ix*c
~2%f72xcos(e) "2*cos_integral (2x(d*f*x + c*f)/d)*sin(2xc*f/d) + 8xIxc ™ 2xf 2%
cos(2*cxf/d)*cos(e)*cos_integral (2% (dxf*x + c*f)/d)*sin(e) + 8*c~2xf " 2%cos(
e)*cos_integral (2x(dxf*x + c*f)/d)*sin(2xc*f/d)*sin(e) - 4*c™2*f"2xcos(2*cx*
f/d)*cos_integral (2% (dxf*x + c*f)/d)*sin(e)”2 + 4*xIxc~2xf 2%cos_integral (2%
(dxf*xx + cxf)/d)*sin(2kc*xf/d)*sin(e) 2 + 4*xI*kc™2xf 2%cos(2xc*xf/d)*cos(e) 2%
sin_integral (2x(dxf*x + c*f)/d) + 4*c™2*xf"2xcos(e) "2*sin(2*c*f/d)*sin_integ
ral (2x(dxf*x + c*f)/d) - 8*c™2+f " 2xcos(2*c*f/d)*cos(e)*sin(e)*sin_integral(
2% (dxf*xx + c*f)/d) + 8*Ixc~2*xf"2*cos(e)*sin(2*cxf/d)*sin(e)*sin_integral (2%
(dxf*x + c*xf)/d) - 4xIxc™2*f"2*xcos(2*c*xf/d)*sin(e) "2*sin_integral (2% (d*f*x
+ c*xf)/d) - 4*c72xf"2xsin(2xc*f/d)*sin(e) "2*sin_integral (2x(dxf*x + c*f)/d)
+ 2%Ixd"2*f*x*cos (2xf*x)*cos(e) "2 - 2xd™2*f*x*cos(e) "2%sin(2xf*x) - 4*d™2%
fxxxcos (2*xf*xx)*cos(e)*sin(e) - 4*I*xd~2xfxx*cos(e)*sin(2xf*x)*sin(e) - 2%Ixd
“2xf*xkcos (2xf*x)*sin(e) "2 + 2xd"2*f*x*sin(2*f*x)*sin(e) "2 + 2kI*xckd*f*cos(
2xf*xx)*cos(e) "2 - 2xckdxfxcos(e) "2*sin(2xfxx) - 4xckxdxfxcos(2*f*x)*cos(e)*s
in(e) - 4xIxcxdxfxcos(e)*sin(2*f*x)*sin(e) - 2*I*xc*xd*f*cos(2*f*x)*sin(e) 2
+ 2kckd*xfrsin(2*xf*x)*sin(e) "2 + d™2*cos(2*f*x)*cos(e) 2 + I*d 2*cos(e) "2*si
n(2xf*x) + 2*%I*kd"2xcos(2xf*x)*cos(e)*sin(e) - 2*d"2*cos(e)*sin(2*f*x)*sin(e
) - d™2xcos(2*f*x)*sin(e) 2 - I*d"2*sin(2*f*x)*sin(e)”2 - d72)/(a*xd"5*xx"2 +
2%axcxd"4*x + axcT2%d"3)

maple [A] time = 1.64, size = 143, normalized size = 0.63

Zi(cf—de) icf—id
fle @ Ei (1, ifx-2ie~ 2 — 6))

1 fzeZi(fx+e) f2e2i( x+e)
- 2 ; 2 ] of\ 43
dd(dx+o)a 4 5 (l.f“%f) 24 43 (sz%) a

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(d*x+c)~3/(a+I*a*cot (f*x+e)),x)

[Out] -1/4/d/(d*x+c)~2/a-1/4*xf"2/a/d"3*exp (2xI* (f*x+e) )/ (I*f*x+I/d*c*f)~2-1/2xf"2
/a/d"3%exp (2xI* (fxx+e) )/ (I*xf*x+I/d*c*xf)-£"2/a/d"3*exp (-2*I* (cxf-d*e)/d)*Ei (
1, -2%Ixf*x-2xI*e-2% (I*xcxf-I*xd*e)/d)
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maxima [A] time = 0.91, size = 160, normalized size = 0.70

2 (de—cf 2i( fx+e)d—-2ide+2icf . 2i(fx+e)d—2ide+2icf \ 2 (de—cf
2f3cos(— (d ))E3(— ( )d )—21f3E3(— ( )d )sm(— (d ))—f3

4 ((fx + e)zadS + ad3e? — 2acd?ef + ac?df? -2 (ad3e - acdzf)(fx + e))f

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)~3/(a+I*a*cot(f*x+e)),x, algorithm="maxima"

[Out] 1/4%(2%f~3%cos(-2x(d*e - cx*f)/d)*exp_integral e(3, -(2xIx(f*x + e)*d - 2%Ix
dxe + 2xIkcxf)/d) - 2xI*f~3xexp_integral_e(3, -(2*Ix(fxx + e)*d - 2xI*d*xe +
2xIxcxf)/d)*sin(-2x(d*e - cxf)/d) - £73)/(((f*x + e) 2%a*d”3 + a*xd”"3*e”2 -
2xaxckd"2*exf + axcT2xd*f"2 - 2x(axd"3*%e - axckxd"2xf)*(f*x + e))*f)

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

1

f(a+acot(e+fx) 11) (c+dx)° o

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/((a + a*cot(e + f*x)*1i)*(c + d*x)~3),x)
[Out] int(1/((a + a*cot(e + fxx)*1i)*(c + d*x)~3), x)

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

1

! f 3 cot (e+ fx)-ic3+3c2dx cot (e+ fx)-3ic2dx+3cd?x? cot (e+ f x)—3icd2x2+d3x3 cot (e+ fx)—id3x3 ax

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

[In] integrate(1/(d*x+c)**3/(a+Ixaxcot(f*x+e)),x)

[Out] -IxIntegral(1l/(c**3*cot(e + f*x) - Ikcx*3 + 3xckx2*xd*x*cot(e + fxx) - 3xI*c
*k2xd*x + 3kckdx*2kx*kkx2%xcot (e + f*xx) — 3IkIkckd*x*2kxx*x*x2 + d*x3xx**x3xcot(e +
fxx) - I*xd**3*x*x3), x)/a
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3
3.97 f (c+dx)

(a+ia cot(e+ fx))?

Optimal. Leaf size=270

3id2(c+dx)62ie+2ifx 3id2(c+dx)e4ie+4ifx 3d(c+dx)262ie+2ifx Sd(c+dx)2€4ie+4ifx i(c+dx)362ie+2ifx_i(c+
8a?f3 12842 f3 8a? f? 64a2 f? 40 f

[Out] 3/16%d"3*exp(2*I*xe+2*Ixf*x)/a~2/f74-3/512xd"3xexp (4*xI*e+d*xI*xfxx)/a~2/f~4-3/
8xI*d~2xexp (2% I*xe+2*xIxf*x) * (d*x+c) /a~2/f73+3/128%I*d " 2xexp (4*I*ke+d*Ixf*x) * (
dxx+c)/a~2/f73-3/8*d*exp (2xIxe+2*I*xf*x) * (d*x+c) "2/a”2/f72+3/64*d*exp (4xI*e+
4xT*xfxx)* (d*x+c) "2/a”2/£72+1/4*Ixexp (2xI*e+2*I*xf*xx)* (d*x+c) ~3/a"2/f-1/16%I*

exp (4xIxe+d*Ixf*x)* (d*x+c) ~3/a~2/f+1/16*(d*x+c)~4/a~2/d

Rubi [A] time = 0.28, antiderivative size = 270, normalized size of antiderivative

= 1.00, number of steps used = 10, number of rules used = 3, integrand size = 23,
number of rules _ ) 130, Rules used = {3729, 2176, 2194}

integrand size

3id2(C + dx)62i6+2ifx+3id2(c + dx)€4ie+4ifx 3d(C + dx)262i6+2ifx+3d(c + dx)264ie+4ifx+i(c + dx)362ie+2ifx i(c +
8a2f3 12842 f3 8a? f? 64a? f? 402 f

Antiderivative was successfully verified.
[In] Int[(c + d*x)"3/(a + I*axCotl[e + f*x])~2,x]

[Out] (3*d"3*E~((2*¥I)*e + (2*xI)*f*xx))/(16*%a~2*%f"4) - (3*xd"3*E~((4*I)*e + (4*I)*fx*
x))/(512%xa~2xf74) - (((3*I)/8)*d"2*xE~((2*I)*e + (2*xI)*f*xx)*(c + dxx))/(a"2*

£73) + (((3*I)/128)*d"2+«E~ ((4*I)*e + (4*xI)xfxx)*(c + d*x))/(a"2*xf~3) - (3*d
*E7((2xI)*e + (2xI)*f*x)*(c + d*x)~2)/(8*xa~2xf"2) + (3*d*E~((4*I)*e + (4%I)
*fxx)*x(c + d*x)72)/(64*xa~2+%f"2) + ((I/4)*E-((2*I)*e + (2%I)*f*x)*(c + d*x)~
3)/(a~2xf) - ((I/16)*E~((4*I)*e + (4*xI)*fxx)*x(c + d*x)~3)/(a"2*f) + (c + dx

x) "4/ (16xa~2x*d)

Rule 2176

Int [((b_)*(F_)~((g_.)*((e_.) + (£_)*x(x_))))"(n_)*x((c_.) + (d_.)*(x_)) " (m
_.), x_Symbol] :> Simp[((c + dx*x) m*x(b*F~(gx(e + f*x))) n)/(f*g*n*Log[F]),
x] - Dist[(d*m)/(f*xg*n*Logl[F]), Int[(c + d*x)"(m - 1)*(b*F~(g*x(e + f*x))) n
, x]1, x] /; FreeQ[{F, b, ¢, d, e, f, g, n}, x] & GtQ[m, 0] && IntegerQ[2+*m
] && '$UseGamma === True

Rule 2194

Int [((F)~((c_d)*x((a_.) + (b_.)*(x_))))"(n_.), x_Symbol] :> Simp[(F~(c*x(a +
b*x)) ) n/(b*xc*nxLog[F]), x] /; FreeQ[{F, a, b, c, n}, x]
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Rule 3729

Int[((c_.) + (d_0*(x_))"(m_)*((a_) + (b_.)*tan[(e_.) + (f_.)*(x_)1)"(n_),
x_Symbol] :> Int[ExpandIntegrand[(c + d*x)™m, (1/(2%a) + E~((2xax(e + f*x))
/b)/(2*a))~(-n), x], x] /; FreeQ[{a, b, c, d, e, f, m}, x] && EqQ[a~2 + b~2
, 0] && ILtQ[n, O]

Rubi steps

(c + dx)® (c+dx)® e2e+2ifx(c 4 dx)3  eHe+difx(c 4 dx)3
dr= | - ¥ dx

(a +iacot(e + fx))2 442 242 4402
(c+dx)t  [eteHifx(crdxPdx [ €22 (c + dx)3 dx
= lea2d 4 ) 222
ieZie+2ifx(C + dx)3 ie4ie+4ifx(c + dx)3 (c + dx)4 (3id)fe4z’e+4ifx(c + dx)z dx
- 4a?f - 16a2f " ead 16a2f
_ 3d€2ie+2ifx(c + dx)Z 3de4ie+4ifx(c + dx)z Z'e2ie+2ifx(c + dx)3 Z'e4ie+4ifx(c +d
T 82 T el 4df 1edf
3id262ie+2ifx(c + dx) 3id264ie+4ifx(c + dx) 3d€2ie+2ifx(c + dx)Z 3d84ie+4ifx(
T T 8af? T e
343p2ie+2ifx 343 die+4ifx 3id262ie+2ifx(c + dx) 3id264ie+4ifx(c + dx) 3e2ie
T Tlea2ft | 52a2fF 823 T

Mathematica [A] time = 1.61, size = 362, normalized size = 1.34

(cos(2(e + fx)) +isin(2(e + fx))) (323 F3(4fx — i) + 2422 (824 — difx + 1) + ded?f (3232 — 24if 22

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)~3/(a + I*axCotle + f*xx])~2,x]

[Out] ((Cos[2*(e + fxx)] + I*Sin[2*(e + f*x)])*((32%c™3*f 3% (-1 + 4*xf*xx) + 24%c~2
*dxf 72+ (1 - (4*xI)*fxx + 8*xf72%x72) + 4kckxd™2xf*(3*xI + 12+f*x - (24*I)*f~2%x

"2 + 32*%f73*%x73) + d73% (-3 + (12*I)*kf*kx + 24*xf"2xx72 - (32*%I)*f"3*x"3 + 32%
£f74*xx74))*Cos[2*x (e + £*x)] - I*(-32%x(4*c~3*f"3 + 6*xc ™ 2kd*f" 2% (I + 2xfxx) +
Bxcxd " 2+xfx (=1 + (2%I)*f*xx + 2*xFf72*x72) + d73%(-3*%I - 6xfxx + (6+I)*f~2%x"2

+ 4xf73*%x73)) + (32*%c”3*%f 3% (I + 4xfxx) + 24*c™2xd*f"2x (-1 + (4*I)*fxx + 8%
£72%x72) + dxcxd"2xf* (=3I - 12*Ff*kx + (24*I)*f72%x72 + 32*%f~3*x"3) + d~3*(3

- (12*%I)*f*kx — 24*xf~2%x72 + (32*%I)*f"3*x"3 + 32*xf~4*x74))*Sin[2*(e + f*x)]
)))/(512*xa”~2*f~4)
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fricas [A] time = 1.90, size = 253, normalized size = 0.94

323 fixct + 128 cd? f4x® + 192 c2d f4x? + 128 3 fx + (-32id° x> = 32i 3 f3 + 24 2df? + 12i cd? f - 34° + (-

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~3/(a+I*a*xcot(f*x+e))”2,x, algorithm="fricas")

[Out] 1/512%(32*d"3*f " 4xx"4 + 128*c*xd"2*f"4%x"3 + 192*%c™2*d*xf~4*x"2 + 128%c~3*f"4
*¥xX + (-32%xI*d"3*f"3%x"3 - 32%xI*c 3*f"3 + 24xc”2xd*f"2 + 12%I*xckxd " 2xf - 3*xd~

3 + (-96%xI*xcxd~2*xf"3 + 24*d"3*f"2)*x"2 + (-96%I*c™2*d*f"3 + 48*cxd~2*xf"2 +
12%I*d"3%f) *x) *e” (4d*xI*f*x + 4*I*xe) + (128+%I*d~3*f " 3*xx~3 + 128*I*c~3*f"3 - 1
92*%c™2%d*f"2 - 192%I*cxd™2+f + 96*%d”~3 + (384*I*xcxd™2*%f~3 - 192%d"3*f~2)*x~2

+ (384*xI*c™2xd*xf~3 — 384*c*d™2*f72 — 192%xI*d~3*f)*x)*e” (2*I*f*x + 2xI*xe))/
(a=2xf~4)

giac [B] time = 0.51, size = 433, normalized size = 1.60

32 d3f4x4 +128 cd2f4x3 —32i d3f3x36(4ifx+4ie) +128i d3f3x36(2ifx+2ie) +192 czdf4x2 — 96i Cd2f3x26(4ifx+4ie) 4

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/512*%(32*d"3*f~4*x~4 + 128*ckd™2*f"4*x"3 — 32%I*d"3*f " 3*x"3*e” (4*xI*xfxx + 4
*I*e) + 128*%I*d"3*xf"3*xx"3%e” (2¢I[*f*x + 2*%I*e) + 192%c™2+d*f 4*x"2 - 96*xI*cx*
d"2*xf"3*x"2%e” (AxI*f*xx + 4*xI*xe) + 384*I*xcxd " 2*f " 3%x"2*xe” (2xI*xf*x + 2%I*e) +
128%c73*xf"4*x — 96*I*c™2*xd*xf " 3*xke”™ (4*xI*xfxx + 4xIxe) + 24*xd~3*f " 2xx"2%e” (4
*[*f*x + 4xIxe) + 384xIxc™2+d*f " 3*kxke™ (2xI*xf*xx + 2%I*e) - 192*xd73*f~2xx"2*e
T(2*Ixf*kx + 2%I*ke) — 32xI*xc™3*xf " 3*e” (4xI*xf*xx + 4xIxe) + 48+c*d™2*f " 2*xx*e” (4
*[*xf*x + 4kI*xe) + 128*xI*c™3+xf " 3ke” (2xI*f*xx + 2xIxe) - 384*c*kxd™2xf " 2*kx*e™ (2%
I*xf*x + 2%I*e) + 24xc™2xd*xf " 2*e” (4*I*xf*xx + 4*xIxe) + 12%I*xd"3*f*rx*e” (4xIxf*x
+ 4xIxe) — 192*%c™2%d*f"2%e” (2xI*f*xx + 2*%I*xe) - 192%I*d"3*f*x*e” (2xIxf*x +
2%Ixe) + 12*xTkcxd™2xfxe” (4*I*f*x + 4*xIxe) — 192xIxc*xd™2+f*e” (2kI*f*xx + 2xIx
e) - 3*%d"3*xe” (4xIxf*xx + 4*Ixe) + 96*%d"3*e” (2xI*xf*xx + 2%xIxe))/(a"2*xf"4)

maple [B] time = 2.16, size = 2261, normalized size = 8.37

Expression too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) 3/ (a+Ixa*xcot(f*x+e)) 2,x)



127

[Out] -1/a"2/f*x(1/2*xI*c"3*sin(f*x+e) "4+6xI/f " 2xc*xd™ 2% (1/4* (f*xx+e) "2*xsin(f*x+e) ~4-
1/2% (fxx+e)*(-1/4* (sin(f*x+e) "3+3/2*sin (f*x+e)) *cos (f*x+e)+3/8*xf*x+3/8*e)+3
/32*% (f*x+e) ~2-1/32xsin(f*x+e) "4-3/32*xsin(f*xx+e) ~2)+6+I/F*xc™2*xd* (1/4* (f*x+e)
*sin(f*x+e) “4+1/16% (sin(f*x+e) ~3+3/2xsin(f*x+e) ) *cos (f*x+e)-3/32*%f*x-3/32*e
)-12/f72%cxd"2%ex ((fxx+e) *(-1/2*xsin(f*xx+e) *cos (fxx+e)+1/2xf*x+1/2%e)-1/16%*(
fxx+e) "2+1/16*sin(f*xx+e) "2-(fxx+e) *(-1/4*x(sin(f*x+e) "3+3/2*sin(f*x+e)) *cos(
fxx+e)+3/8*xf*xx+3/8%e)-1/16*sin(f*x+e) ~4)-6xI/f " 3*d"3*e* (1/4*(f*x+e) "2*sin(f
*x+e) “4-1/2x (f*x+e) ¥ (-1/4% (sin(f*x+e) ~3+3/2*xsin (f*x+e) ) *cos (f*x+e)+3/8*f*x+
3/8%e)+3/32% (f*x+e) "2-1/32*sin(f*x+e) "4-3/32*sin(f*x+e) "2)+6*%I/f"3*d~3*e” 2%
(1/4* (f*x+e)*sin(f*x+e) "4+1/16*x(sin(f*x+e) "3+3/2*sin(f*x+e)) *cos (f*x+e)-3/3
2+%f*xx-3/32*%e)-1/f"3*%d"3* ((f*x+e) "3*(-1/2*sin(f*x+e)*cos (f*x+e)+1/2xF*xx+1/2%
e)-3/4* (f*xx+e) "2*xcos (fxx+e) "2+3/2* (fxx+e) *(1/2xsin (f*x+e) *cos (fxx+e)+1/2xfx*
x+1/2%e)-3/8*% (f*x+e) "2-3/8*sin(f*x+e) "2-3/8* (f*x+e) ~4)+2/f " 3%d"3* ((f*x+e) "3
*(-1/2%sin(f*xx+e)*cos (fxx+e)+1/2xf*x+1/2*%e)-3/16* (fxx+e) ~2*cos (f*x+e) "2+3/8
*(fxx+e) *(1/2*¢sin(f*x+e)*cos (fxx+e)+1/2*%f*xx+1/2*%e)-21/128* (f*x+e) "2-3/128%s
in(fxx+e) "2-3/32*% (fxx+e) "4-(f*xx+e) "3*x(-1/4*(sin(f*x+e) "3+3/2*sin(f*x+e) ) *co
s (f*x+e)+3/8*f*x+3/8*%e)-3/16* (f*x+e) "2*sin(f*x+e) ~4+3/8* (f*x+e) *(-1/4*(sin(
f*xx+e) "3+3/2*xsin(f*x+e)) *cos (f*x+e)+3/8*xf*x+3/8*e)+3/128*sin(f*x+e) ~4)+3/f*
c"2*xd*ex (-1/2*sin(f*x+e)*xcos (f*x+e)+1/2xf*x+1/2%e)+6/f"2*xc*xd ™ 2xex*x ((£*x+e) * (
-1/2*sin(f*x+e) *cos (fxx+e)+1/2*xf*x+1/2*%e) -1/4x (fxx+e) "2+1/4*sin(f*x+e) ~2)+6
/7 2xcxd"2%xe" 2% (—1/4*sin(f*x+e) *cos (f*x+e) "3+1/8*sin(f*x+e) *cos (f*x+e)+1/8x%
f*x+1/8%e)-3/f " 2xc*xd"2%e" 2% (-1/2*sin(f*x+e) *cos (f*x+e)+1/2*f*x+1/2*%e)-6/f*c
~2%d*e* (-1/4*sin(f*x+e)*cos (f*x+e) "3+1/8*sin(f*x+e)*cos (f*x+e)+1/8*f*x+1/8*
e)-3/f*xc”2xd* ((f*xx+e) *(-1/2*sin(f*x+e)*cos (f*x+e)+1/2*xf*x+1/2*%e)-1/4x (f*x+e
)" 2+1/4xsin (fxx+e) "2)+2*xI/f73*d" 3% (1/4* (f*x+e) "3*sin(f*x+e) "4-3/4* (f*xx+e) "2
*(-1/4% (sin(f*x+e) ~3+3/2xsin(f*x+e) ) *cos (f*xx+e)+3/8*f*x+3/8*e)-3/32* (f*x+e)
*sin(f*x+e) ~4-3/128* (sin(f*x+e) ~3+3/2*sin(fxx+e) ) *xcos (fxx+e)-27/256xf*xx-27/
256%e+9/32% (f*x+e) *cos (fxx+e) "2-9/64*xsin (f*xx+e) *xcos (f*xx+e)+3/16* (fxx+e) ~3) -
2/f73%d"3*e" 3% (-1/4*sin(f*x+e)*cos (f*x+e) "3+1/8*sin(f*x+e) *cos (f*x+e)+1/8*f
*x+1/8%e) -3/f73*%d"3*e 2% ((f*x+e) * (-1/2*xsin(f*x+e) *xcos (f*x+e)+1/2xf*xx+1/2%*e)
-1/4x (f*x+e) "2+1/4xsin(fxx+e) "2)+6/f " 2xcxd™ 2% ((f*xx+e) "2x (-1/2*sin (f*x+e) *co
s(fxx+e)+1/2xf*xx+1/2%e)-1/8*% (f*x+e) *xcos (f*x+e) "2+1/16*sin(f*x+e)*cos (f*x+e)
+7/64*xf*x+7/64xe-1/12% (fxx+e) "3-(f*xx+e) "2x(-1/4* (sin(f*x+e) "3+3/2*sin(f*x+e
))*cos (f*x+e)+3/8xfxx+3/8*%e)-1/8x (f*x+e)*sin(f*x+e) ~4-1/32% (sin(f*x+e) ~3+3/
2xsin (f*xx+e))*cos (f*x+e))+3/f"3*xd"3*xex ((f*x+e) "2x (-1/2*sin(f*x+e) *cos (f*x+e
Y+1/2xfxx+1/2%e)-1/2% (fxx+e) *cos (f*x+e) "2+1/4xsin (f*xx+e) *cos (fxx+e)+1/4xf*x
+1/4%e-1/3%(f*x+e) ~3)-3/f " 2*%c*d" 2% ((f*x+e) "2x (-1/2*sin(f*x+e) *cos (f*x+e)+1/
2+xf*xx+1/2%e) -1/2*% (f*xx+e) *cos (f*x+e) "2+1/4*sin(f*x+e) *cos (f*xx+e)+1/4*xf*xx+1/4
xe-1/3%(f*x+e) "3)-6/f"3*xd"3*xex ((f*x+e) 2% (-1/2*sin(f*x+e)*cos (f*x+e)+1/2*xf*
x+1/2%e)-1/8% (f*xx+e)*cos (f*x+e) "2+1/16*sin(f*x+e) *cos (fxx+e)+7/64*f*x+7/64%
e-1/12% (f*xx+e) "3-(f*x+e) "2%(-1/4* (sin(f*x+e) ~3+3/2xsin(f*x+e) ) *cos (f*x+e)+3
/8xfxx+3/8%e)-1/8x (f*x+e)*sin(f*x+e) ~4-1/32x (sin(f*x+e) ~3+3/2xsin(f*x+e)) *c
os (f*x+e))+6/f"3xd"3xe" 2% ((f*x+e) *(-1/2*sin(f*x+e) *cos (f*x+e)+1/2*xF*x+1/2*e
)-1/16% (f*x+e) "2+1/16*xsin(f*x+e) "2- (f*x+e) *(-1/4* (sin(f*x+e) ~3+3/2*sin(f*x+
e))xcos(f*x+e)+3/8xf*x+3/8%e)-1/16*sin(f*xx+e) ~4)+6/fxc”~2*d* ((fxx+e) *x(-1/2%s
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in(f*x+e)*cos(f*xx+e)+1/2xfxx+1/2%e)-1/16*% (f*x+e) "2+1/16*sin (f*x+e) ~2-(f*x+e
Y*x(-1/4* (sin(f*x+e) "3+3/2*sin(f*x+e)) *cos (f*x+e)+3/8*xf*x+3/8%e)-1/16*sin(fx*
x+e) "4)+1/f73xd"3*%e”"3x (-1/2*sin(f*x+e) *cos (fxx+e)+1/2xf*x+1/2%e)-1/2%I1/f 3%
d"3*e"3*sin(f*x+e) "4-3/2+%I1/f*xc " 2*xd*e*xsin (f*x+e) “4+3/2*I/f " 2*xc*xd"2*xe " 2*sin(f
*x+e) “4-12%I/f"2xc*xd" 2%ex (1/4*x (f*x+e) *sin(fxx+e) “4+1/16* (sin(f*x+e) "3+3/2%s
in(fxx+e))*cos (f*x+e)-3/32xf*x-3/32%e)—c 3% (-1/2*sin(f*x+e)*cos (f*x+e)+1/2x%
fxx+1/2%e)+2%c”~ 3% (-1/4*xsin(f*x+e) *xcos (f*x+e) "3+1/8*sin(f*x+e)*xcos(fxx+e)+1/
8xfxx+1/8%e))

maxima [F(-2)] time = 0.00, size = 0, normalized size = 0.00

Exception raised: RuntimeError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 3/ (atI*axcot(f*x+e))”~2,x, algorithm="maxima"

[Out] Exception raised: RuntimeError >> ECL says: Error executing code in Maxima:
expt: undefined: O to a negative exponent.

mupad [B] time = 1.12, size = 294, normalized size = 1.09

(-4 -dfei+6cd f+dP3i)1i P31 dx (23 f2+cdf2i-d?)3i dx® (2cf

621+fx21 + + +
© 1642 f4 102 f 8a2 f3 8a2

Verification of antiderivative is not currently implemented for this CAS.

[In] int((c + d*x)~3/(a + axcot(e + f*x)*1i)~2,x)

[Out] exp(ex2i + f*xx*2i)*((d"3*x73*11)/(4*a"2xf) - ((d73*%3i - 4*c™3*f73 - c72*dx*f
2461 + 6kckdT2xf)*1i)/(16%a”2%f74) + (dkx*x(2%c™2*xf72 - d72 + c*d*f*21i)*3i)
/(8%a”2x£73) + (d72*x72x(d*1i + 2xc*f)*31)/(8*a"2+%f72)) - exp(exdi + fxx*4i
)*x((d73*x73%11) /(16*%a~2*xf) — ((d"3%31i - 32%c™3*f"3 — c™2xd*f~2%241i + 12%c*d
“2xf)x11)/(512*%a”2%f"4) + (d*x*(8*c™2%f~"2 - d72 + c*d*f*41)*3i)/(128*a~2*xf~

3) + (d72*x72x(d*x1i + 4xc*xf)*31i)/(64%xa~2xf~2)) + (c"3*x)/(4*a"2) + (d"3*x"4

)/ (16%a~2) + (3*c™2*xd*x"2)/(8*xa~2) + (c*d"2*x"3)/(4*a"2)

sympy [A] time = 0.64, size = 653, normalized size = 2.42

(2048ia2c3 72 +6144ia%c2d f 7 xe?e~3072a2c2d fO¢?ie +6144ia2cd? f7 x2e2e~6144a2cd? fOxe?ie~3072ia%cd? fOe?e +2048ia2d> 7232 ~3072a2d° f 022

x4(d3e4i6—2d362i6) x3(cdze4ie—26d262i3) x2(3czde4i€—6czd62ie) x(c3e4i€—20362i6)
+ + +
1642 442 842 4402

Verification of antiderivative is not currently implemented for this CAS.



129

[In] integrate((dxx+c)**3/(atI*a*xcot(f*xx+e))**2,x)

[Out] Piecewise((((2048*Ixa*x*2xc**3xf*xTxexp(2*I*xe) + 6144*xIxax*k2xck*k2xd*f**T7xx*e
xp(2xIxe) — 3072xax*k2kcx*k2xd*xf**x6xexp (2%I*xe) + 6144*Ixa*xk2xCkd*x* 2+ *xTHX**2
xexp (2%I*e) - 6144kxax*x2xckdx*2xf*xx6*xxkexp(2xI*e) — 3072k Ixa*x*x2kckd**2*f**5%
exp(2*Ixe) + 2048xI*ax*2xd**x3*xf*x*Txx**x3*xexp (2*I*ke) - 3072xa*x*x2*kd**k3xf*xE*x*
*x2%xexp (2%Ixe) — 3072xI*ax*2xd**3*xf*x*5xx*xexp(2*%I*xe) + 1536*a*x*2*xd*x*3xf*xd*xex
p(2xIxe))*exp (2*I*xf*xx) + (-512%Ikax*2*kck*x3*f**x7*xexp(4xI*xe) - 1536*I*a**2*cx*
*2kd*fxkT*xxxexp (4xI*e) + 384ka*xx2kc**x2xd*fx*x6*xexp(4*I*xe) — 1536*I*kax*x2kckxdx*
* 2k rkThxk*x2%exp (4% Ixe) + TE8*ax*2kckd*x*2xfxkx6xx*kexp (4*xI*e) + 192*Ika*x*2*cx
dx*x2xf*x5kexp (4*Ixe) — B12*Ikax*2*xd*x*3xf*x7*x*k*3kexp (4xI*xe) + 384*kax*2xd**3
*xfxxBkxkk2xexp (4*I*ke) + 192k Tkax*2kd**3*xf*x*x5xx*xexp (4*I*xe) — 4A8*ax*2xd*x3*fx*
*x4xexp (4xIxe) ) xexp (A*xIxf*xx))/(8192*a**x4*xf**8), Ne(8192*xa*x*4+xf**x8, 0)), (x**
4% (d**3*exp (4*Ixe) — 2xd**3*exp(2*Ixe))/(16*ax*2) + x**3*(ckd*x*2*exp(4*I*e)
— 2kckdx*k2xexp(2%Ike) )/ (d*kax*2) + xk*2k(3kck*x2*xd*xexp(4xI*e) — 6*ck*2kxd*exp
(2%Ix*e))/(8*kax*2) + x*k(ckx*3xexp(4xI*xe) - 2*c*x*3kxexp(2xIxe))/(4*a*x*2), True)
)+ ckkx3kx/ (4ka*xx2) + 3Ikckx2kdkx*k*x2/ (8*xa*x*2) + cxdx*k2*xx*x*3/(4d*ka*x*x2) + d**x3x%
x*%4/ (16*%a**2)
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2
3.93 f (c+dx)

(a+ia cot(e+ fx))?

Optimal. Leaf size=202

d(C + dx)62i6+2ifx d(C + dx)e4ie+4ifx i(c + dx)262i6+2ifx i(c + dx)264ie+4ifx (c + dx)3 id2e2ie+2ifx ;42 Aie+4if
- + + - + - +
4a f? 3242 f2 4a?f 16a?f 12a%d 8a2f3 128a2f3

[Out] -1/8%I*xd"2%exp(2*Ixe+2xI*f*x)/a~2/f73+1/128*Ixd"~2*%exp (4*xI*xe+4*xI*xf*x)/a~2/f"
3-1/4*xd*exp (2% I*xe+2*xIxf*x) * (d*x+c) /a~2/f72+1/32+d*exp (4*xI*xe+4*xI*f*x) * (d*xx+c
)/a”2/f72+1/4xT*xexp (2% Ixe+2xIxf*x) * (d*x+c) "2/a~2/f-1/16*Ixexp (4xI*xe+d*I*xf*xx
)*(d*x+c)~2/a”2/f+1/12x (d*x+c)~3/a"2/d

Rubi [A] time = 0.20, antiderivative size = 202, normalized size of antiderivative =

ber of rul
1.00, number of steps used = 8, number of rules used = 3, integrand size = 23, e e

= 0.130, Rules used = {3729, 2176, 2194}

integrand size

d(C + dx)62i6+2ifx d(C + dx)e4ie+4ifx i(C + dx)262i6+2ifx i(C + dx)264ie+4ifx (C + dx)3 id2e2ie+2ifx ;42 Aiet4if
- + - + - +
W R 4a>f 16a2f 12024 8a2f3  128a2f3

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

[Out] ((-I/8)*d"2*E~((2*I)*e + (2*xI)*f*x))/(a~2*xf~3) + ((I/128)*d"2*E~((4*I)*e +
(AxT)*f*x))/(a"2*f"3) — (d*E~((2*I)*e + (2*xI)*f*x)*(c + d*x))/(4*a"2*xf"2) +
(d*E~((4*I)*e + (4*xI)*fxx)x(c + dxx))/(32*%a~2*xf72) + ((I/4)*E~((2*I)*e + (
2%I)*xf*x)*x(c + d*xx)"2)/(a"2*f) - ((I/16)*E~((4*I)*e + (4*I)*f*xx)*(c + d*x)~
2)/(a”2xf) + (c + d*x)~3/(12*%a"2*d)

Rule 2176

Int[((b_)*x(F_)~((g_.)*x((e_.) + (£_)*x(x))))"(n_)*((c_.) + (d_.)*(x_))"(m
_.), x_Symbol] :> Simp[((c + d*x) m*(b*F~(g*x(e + f*x))) n)/(f*g*n*Log[F]),
x] - Dist[(d*m)/(f*g*n*Logl[F]), Int[(c + d*x) " (m - 1)*(b*F~(gx(e + f*x))) n
, x], x]1 /; FreeQ[{F, b, c, d, e, f, g, n}, x] && GtQ[m, 0] && IntegerQ[2*m
] & '$UseGamma === True

Rule 2194
Int[((F_)~((c_)*((a_.) + (b_)*(x_))))"(n_.), x_Symbol] :> Simp[(F~(c*x(a +

b*x))) n/(b*c*nxLog[F]), x] /; FreeQ[{F, a, b, c, n}, x]

Rule 3729
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Int[((c_.) + (d_D*(x_))"(m_)*((a_) + (b_.)*tan[(e_.) + (f_.)*(x_)1)"(n_),
x_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (1/(2%a) + E~((2*ax(e + f*x))
/b)/(2xa))~(-n), x], x] /; FreeQ[{a, b, c, d, e, f, m}, x] && EqQ[a~2 + b~2
, 0] && ILtQ[n, O]

Rubi steps
(c + dx)? (c+dx)?>  eZe+2ifx(c 4 dx)2  eHet4ifx(c 4 dx)2
(a + iacot(e + fx))? r= f ( 402 242 " 442 ) ax
(c+dx)®  [eHeHifx(cdx?dx [ €22 (c + dx)? dx
T 12024 T 172 ) 202
€220 (0 + dx)? e ¥+ dx)?  (c+dx)?  (id) [ et (e + dx) dx
ST a2f delf | 1242 8a2f B
deZie+2ifx(c + dx) de4ie+4ifx(c + dx) ie2ie+2ifx(c + dx)z ie4ie+4ifx(c + dx)z
T a2z T e T a2f . 1eif
id2e2ie+2ifx g2 Aie+4ifx deZie+2ifx(C + dx) de4ie+4ifx(c + dx) ieZie+2ifx(C )
T s 182 4z 3z 4adf

Mathematica [A] time = 0.74, size = 255, normalized size = 1.26

32f3x (3¢% + 3edx + d2x?) + 48(cos(2e) + i sin(2e)) cos(2f)((1 + i)cf +d(=1 + (1 + 1) fx)(1 + d)ef +d( +

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)~2/(a + I*axCotl[e + f*x])72,x]

[Out] (32*f " 3*xx*(3*%c™2 + 3*c*kd*x + d72*x72) + 48*%((1 + I)*c*xf + dx(-1 + (1 + I)*f
*x))*%((1 + D*cxf + d*x(I + (1 + I)*f*x))*Cos[2xf*x]*(Cos[2*¥e] + I*Sin[2*e])

- 3% ((2 + 2xI)*cxf + d*x (-1 + (2 + 2xI)*Ff*x))*((2 + 2*%I)*c*xf + dx(I + (2 +
2%1) *xf*x) ) *Cos [4xf*x] *(Cos[4*e] + I*Sin[4*e]) + (48*I)*((1 + I)*c*xf + d*x(-1

+ (1 + D*f*x))*((1 + I)*ckxf + d*(I + (1 + I)*f*x))*(Cos[2*e] + I*Sin[2x*e]
)xSin[2+%f*xx] - 3*(d - (2 + 2xI)*c*xf - (2 + 2xI)*dxf*x)*x(d + (2 - 2*I)*c*xf +

(2 - 2+I)*d*f*x)*(Cos[4*e] + IxSin[4*e])*Sin[4*xf*x])/(384*a~2+xf"3)

fricas [A] time = 1.51, size = 151, normalized size = 0.75

B2 F3x + 96 cdf3x? + 96 fx + (24 dF2x2 - 241 A2 +12.cdf + 3id? + (~48i cdf? + 12d2f )x)el4/+4
384 a2f3
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~2/(atI*axcot(f*x+e)) 2,x, algorithm="fricas")

[Out] 1/384x%(32*d"2*f " 3%x"3 + 96*cxd*xf~3*x"2 + 96%c ™ 2xf " 3*x + (-24*xI*d"2*f~2%x"2
- 24%T*c72*%f72 + 12xcxd*xf + 3*%I*d"2 + (—48*Ixcxd*xf~2 + 12*%d72*f)*x)*e” (4*Ix*

fxx + 4xI*xe) + (96*xI*d"2+¢f72%x72 + 96xI*xc~2*xf~2 — 96*c*d*f - 48*xI*xd"2 + (19
2+%I*xckd*f~2 — 96xd"2*xf)*xx)*e” (2*xI*f*x + 2*xI*xe))/(a~2*xf"3)

giac [A] time = 0.50, size = 247, normalized size = 1.22

32d%£3x3 + 96 cd f3x? — 24i d2f2x23(4ifx+4ie) + 96i dzfzxze(zif“% ) +96 c?f3x — 48i cdfzxe(4ifx+4ie) +192i cd,

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~2/(at+I*axcot(f*x+e)) 2,x, algorithm="giac")

[Out] 1/384*(32*xd"2*xf"3%x"3 + 96*ckd*f~3*x"2 — 24*I+d"2+f " 2*x"2*%e” (4d*xI*xfxx + 4*I*
e) + 96xI*xd~2*xf " 2xx"2xe” (2xI*xf*x + 2xI*ke) + 96%c™2*xf 3*kx - 48+ I*xckd*f ~2*x*e
T(4xIxf*x + 4*Ixe) + 192xIxcxd*xf 2kx*xe”™ (2xIxf*xx + 2%I*e) — 24*xI*xc ™ 2xf " 2%e”™ (
4xTxfxx + 4xIxe) + 12%d"2*xFkrx*ke” (4*xIxf*xx + 4*I*e) + 96%xI*xc™2xf " 2xe” (2¢I*f*x
+ 2%I*e) - 96xd"2xfxx*xe” (2¢I*f*x + 2%xI*e) + 12xckd*xf*e” (4*xI*f*xx + 4*xI*xe) -
96*ckdxfre”™ (2xIxfxx + 2%Ixe) + 3*kI*kd"2*%e” (4*xIxfxx + 4*I*e) - 48*xI*xd"2xe” (2
xI*xfxx + 2xIxe))/(a~2%xf"3)

maple [B] time = 1.95, size = 1073, normalized size = 5.31

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)~2/(a+Ixa*xcot(f*x+e))~2,x)

[Out] -1/a"2/f*(-I/f*cxd*xe*sin(f*x+e) ~4-4*xI/f~"2xd"2%e*x(1/4* (f*x+e)*sin(f*x+e) "4+1
/16*% (sin(f*xx+e) "3+3/2*sin(f*x+e)) *cos (f*x+e)-3/32xf*x-3/32%e) +2*I /£~ 2xd~ 2% (
1/4*% (fxx+e) "2*sin(f*x+e) "4-1/2*x (fxx+e) * (-1/4* (sin(f*x+e) "3+3/2*sin (f*x+e) ) *
cos (fxx+e)+3/8*f*x+3/8%e)+3/32*% (f*x+e) "2-1/32*sin(f*x+e) "4-3/32xsin(f*x+e)”
2)+1/2+%I1/f72%d" 2*xe " 2*sin (f*x+e) “4+4*I/fxcxd* (1/4* (f*x+e) *sin(fxx+e) “4+1/16%
(sin(f*x+e) "3+3/2*sin(f*x+e) ) *cos (f*x+e)-3/32*f*x-3/32*%e) +1/2%I*c " 2*sin (f*x
+e) "4+2/f72+%d" 2% ((fxx+e) "2x (-1/2*sin (f*x+e) *cos (f*xx+e)+1/2xfxx+1/2*%e)-1/8%(
fxx+e) *xcos(f*xx+e) "2+1/16*sin(f*x+e)*cos (fxx+e)+7/64*xf*xx+7/64xe—-1/12% (f*x+e)
~3-(f*x+e) 2% (-1/4x(sin(f*x+e) "3+3/2*sin(f*x+e) ) *cos (f*x+e)+3/8*f*x+3/8*e) -
1/8* (f*x+e) *sin(f*x+e) "4-1/32*(sin(f*x+e) "3+3/2*sin(f*x+e) ) *cos (f*x+e) )+4/f
*ckd* ((f*x+e) *(-1/2xsin (f*x+e) *cos (f*x+e)+1/2xfxx+1/2%e)-1/16* (f*x+e) "2+1/1
6*xsin(f*x+e) "2-(fxx+e) *(-1/4*x(sin(f*x+e) "3+3/2*sin(f*x+e) ) *cos(f*x+e)+3/8*f
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*x+3/8%e)-1/16*xsin(f*x+e) ~4)-4/f"2%d " 2*xex ((f*x+e) *(-1/2*sin (f*x+e) *cos (f*x+
e)+1/2%f*x+1/2*%e)-1/16x (f*x+e) "2+1/16*sin(f*x+e) "2- (f*x+e) *(-1/4*(sin(f*x+e
) "3+3/2*sin(f*x+e)) *cos (f*xx+e)+3/8*f*x+3/8%e) -1/16*xsin(fxx+e) ~4)+2*xc~ 2% (-1/
4xsin (fxx+e)*cos (fxx+e) " 3+1/8*xsin(f*xx+e)*cos(fxx+e)+1/8*xf*xx+1/8%e)-4/f*xcxdx*
ex(-1/4*sin(f*x+e)*cos(fxx+e) "3+1/8*sin(f*x+e) *cos (f*x+e)+1/8xf*x+1/8%e)+2/
£f72xd"2%e" 2% (-1/4*sin (f*x+e) *cos (fxx+e) "3+1/8*sin(f*x+e) *cos (f*x+e)+1/8*xf*xx
+1/8%e)-1/f72xd"2x ((f*x+e) "2% (-1/2*sin(f*x+e) *xcos (f*x+e)+1/2*xf*x+1/2*%e)-1/2
*(fxx+e) *cos (f*x+e) "2+1/4*sin(fxx+e) *cos (f*xx+e)+1/4*xf*x+1/4%e-1/3*% (f*x+e) 3
)-2/f*ckd* ((f*x+e) *(-1/2xsin(f*x+e) *cos (f*x+e)+1/2xfxx+1/2%e)-1/4* (f*x+e) "2
+1/4xsin(fxx+e) "2)+2/f72+%d " 2xex ((fxx+e) ¥ (—1/2*sin(f*x+e) *cos (f*x+e)+1/2xf*x
+1/2%e)-1/4% (fxx+e) "2+1/4*sin(f*x+e) "2)-c~ 2% (-1/2*sin(f*x+e) *cos (f*xx+e)+1/2
*fxx+1/2%e)+2/fxcxd*xex (—1/2*sin(f*x+e) *cos (fxx+e)+1/2+xf*x+1/2%e)-1/f"2*xd " 2%
e 2% (-1/2*sin(f*x+e) *cos (f*x+e)+1/2xf*xx+1/2%e))

maxima [F(-2)] time = 0.00, size = 0, normalized size = 0.00

Exception raised: RuntimeError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~2/(atI*axcot(f*x+e)) 2,x, algorithm="maxima")

[Out] Exception raised: RuntimeError >> ECL says: Error executing code in Maxima:
expt: undefined: O to a negative exponent.

mupad [B] time = 0.58, size = 186, normalized size = 0.92

ee2it+fx2i

+

(22 f2+cdf2i-d)1i 22211 dx (2cf +dli) i o (82 f2+cdf4i-d?)1i
842 f3 Ta2f 7T a2 e 12842 f3

Verification of antiderivative is not currently implemented for this CAS.

[In] int((c + d*x)~2/(a + axcot(e + f*x)*1i)~2,x)

[Out] exp(ex2i + f*x*2i)*x(((2*%c™2+f72 - d72 + cxd*f*2i)*1i)/(8*a~2*%f~3) + (d~2*x~
2x1i) /(4xa™2%f) + (dxxx(d*x1i + 2xcxf)*1i)/(4*a”2*£f72)) - exp(ex4i + fxx*4i)
*(((8%c™2*%f72 — d72 + cxd*xf*41)*11)/(128*%a"2*xf~3) + (d~2*x"2%11)/(16*a”2x*f)

+ (dxxx(d*1i + 4*c*f)*11)/(32*%a"2xf~2)) + (c™2*x)/(4*a"2) + (d~2*xx~3)/(12%

a”2) + (c*xd*x~2)/(4*a"2)

sympy [A] time = 0.48, size = 406, normalized size = 2.01

(256i11262 F5e2ie +512ia2cd fOxe?e—256a2cd f4e2° +256ia2d? fOx2e?ie 256022 f4xe?~128iad? 3€2ie)€2if x +(—641'112c2 F5etie—128iacd foxe +324°
102444 f6

x3(d2€4ie_2d2€2ie) x2(cde4ie_zcd€2ie) x(0284ie_262€2ie)

+ +
1242 442 442
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**2/(atI*a*xcot(f*x+e))**2,x)

[Out] Piecewise((((256%Ixa*x*x2*cx*2xf*x5*xexp(2%I*e) + 512*Ikax*2*xckd*f**b*xxxexp (2%
I*xe) - 266%ax*2kckd*f**xdkexp(2xI*e) + 256*%Ixa*x*x2kd**2xf*x5*xxx*2xexp (2*I*e)

— 256*ax*k2xd*xx2*kfxkdxxkexp (2%Ixe) — 128*Dkax*2xd*x*2xf**3*xexp(2*I*e) ) *exp (2%
I*xf*x) + (-64*DIkax*2kcx*2xfx*x5kexp(4*I*e) - 128*Ixax*2xckxd*f**xb*xx*kexp(4*xI*e

)+ 32xaxx2kckd*kfrkdkexp(4xI*e) — 64xIkax* 2xd*x*x2*f*x*x5xx**x2kexp (4*Ixe) + 32%
ax*2kd*x* 2% fkk4kxkexp (4*I*e) + BkDkax*x2kdx*2kf*x*3kexp(4*I*e))*exp (4*I*xf*x))/
(1024*ax*x4xf*xx6) , Ne(1024*ax*4xf*xx6, 0)), (x**3x(dx*2xexp(4*I*xe) - 2kdx*2xe
xp(2%I*e) )/ (12%a*x*2) + x*x2* (c*kdrexp(4xI*xe) - 2*cxd*xexp(2*Ixe))/(4d*xax*x2) +

x* (c*xx2%exp (4*Ixe) - 2xc*x2*exp(2xIxe))/(4xaxx2), True)) + c**2*x/(4*a**2)

+ cxdxx**x2/ (4dxax*2) + d*x*x2kxx**x3/(12%a*x*2)
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3.24 f c+dx

(a+ia cot(e+fx))?

Optimal. Leaf size=151

i(c + dx) +x(c + dx) . 3d Bidx dx? i(c + dx)

_4f ([12 + ia? cot(e +fx)) 4q2 16f2 (az +ig2 cot(e +fx))+16a2f 842 4f(a + ia cot(e +fX))2+W

[Out] 3/16%Ixd*x/a"2/f-1/8*%d*x"2/a~2+1/4*xx*(d*x+c)/a~2+1/16xd/f~2/ (a+I*axcot (f*x+
e))"2-1/4xIx(d*x+c)/f/(a+tI*xa*cot (fxx+e)) " 2+3/16*xd/f"2/(a"2+I*a"2*cot (f*x+e)
)-1/4%Ix(d*x+c)/f/(a"2+I*xa"2*xcot (f*x+e))

Rubi [A] time = 0.14, antiderivative size = 151, normalized size of antiderivative =

f rul
1.00, number of steps used = 7, number of rules used = 3, integrand size =21, number of rules

= 0.143, Rules used = {3479, 8, 3730}

integrand size

i(c + dx) +x(c + dx) . 3d 3idx dx? i(c + dx)

_4f ((12 + ia? COt(e + fx)) 442 16f2 (112 + g2 COt(e " fx)) +16a2f 842 4f(ll +ia COt(e n fX))2+W

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

[Out] (((3*I)/16)*d*x)/(a~2*f) - (d*x~2)/(8*a~2) + (xx(c + dx*x))/(4*a"2) + d/(16%
f72x(a + IxaxCotl[e + f*x])72) - ((I/4)*(c + dxx))/(f*x(a + I*axCotl[e + fx*x])

~2) + (3xd)/(16xf"2x(a~2 + I*a"2*Cotle + f*x])) - ((I/4)*(c + d*x))/(f*x(a"2

+ I*a~2+Cot[e + f*x]))

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

Rule 3479

Int[((a_) + (b_.)*tan[(c_.) + (d_)*(x_)]1)"(n_), x_Symbol] :> Simp[(ax(a +
bxTan[c + d*x]) n)/(2xbxd*n), x] + Dist[1/(2*a), Int[(a + bxTan[c + dxx])"(
n+ 1), x], x] /; FreeQ[{a, b, c, d}, x] && EqQ[a”2 + b~2, 0] && LtQ[n, O]

Rule 3730

Int[((c_.) + (d_D)*(x))"(m_.)*x((a_) + (b_.)*tan[(e_.) + (f_)*x(x_)1)"(n),
x_Symbol] :> With[{u = IntHide[(a + b*Tan[e + f*x])"n, x]}, Dist[(c + d*x)
“m, u, x] - Dist([d*m, Int[Dist[(c + d*x)~(m - 1), u, xJ, x], x]] /; FreeQ[{
a, b, ¢, d, e, f}, x] && EqQ[a”2 + b~2, 0] && ILtQ[n, -1] && GtQ[m, 0]
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Rubi steps
c+dx _ x(c +dx) i(c + dx) i(c+ dx) ~ f x
(a + ia cot(e + fx))? 5T T 4f(a + iacot(e + fx))? - 4f (a2 +ia2 cot(e + fx)) 402 4Af(a
B2 e+ i(c + d) i i(c + dx) L@ /&
8a? 442 Af(a+iacot(e + fx))*  4f (a2 +ia2 cot(e + fx))
_dx* x(c+dx) d i(c + dx)
T782 T T 42 T l6f2a+iacote+ fP  4f(a+iacotie+ X)) | 8f (@
_ddx  dx* x(c+dx) d ~ i(c + dx) Y
B W - 8a2 * 42 * 16f2(a + iacot(e + fx))?> 4f(a+iacot(e + fx))?> 1
Bidx  dx*  x(c+dx) d i(c + dx)

— 4+ -+ - +
16a2f 8a? 442 16f2(a + iacot(e + fx))*> 4f(a+iacot(e + fx))?>

Mathematica [A] time = 0.61, size = 165, normalized size = 1.09

8i(2cf +d(2fx + 1)) cos(2(e + fx)) + (—4icf — 4idfx + d) cos(4(e + fx)) —16cf sin(2(e + fx)) + 4cf sin(4(e + |

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)/(a + I*axCot[e + f*x])~2,x]

[Out] (-8*d*e™2 + 16xckxexf + 16*ckf~2%x + 8xd*xf~2xx72 + (8*I)*(2*xc*xf + dx(I + 2xf
*x))*Cos[2*(e + f*x)] + (d - (4*I)*c*xf - (4*xI)*dxf*x)*Cos[4*(e + f*x)] - (8
*I)*d*Sin[2*(e + f*x)] — 16%c*f*Sin[2*%(e + f*x)] - 16*xd*f*x*Sin[2*(e + f*x)

] + I*d*Sin[4*(e + f*x)] + 4*cxf*Sin[4*x(e + f*x)] + 4*d*f*x*Sin[4*x(e + f*xx)

1)/ (64*xa~2%xf~2)

fricas [A] time = 0.76, size = 69, normalized size = 0.46

8df2x2 +16cf2x + (~didfx - dicf +d)el /4 4 (16idfx +16icf - 8d)el/¥+2¢)
64 af?

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/64*(8xd*xf~2%xx"2 + 16%c*xf " 2xx + (—4*Ixd*fxx — 4xI*xcxf + d)*e” (4*xIxf*xx + 4x
Ixe) + (16xIkdxf*xx + 16%Ixckxf - 8%d)*e ™ (2xIxf*xx + 2%Ixe))/(a~2*f~2)
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giac[A] time = 1.73, size = 108, normalized size = 0.72

8df2X2 +16Cf2x_4idfxe(4ifx+4ie) +16idfxe(2ifx+2ie) _41-Cfe(4ifx+4ie) +16icfe(2ifx+2ie) +de(4ifx+4ie) — 8,
64 a2 f2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)/(at+I*a*xcot(f*x+e))~2,x, algorithm="giac")

[Out] 1/64*(8xd*xf~2*%xx"2 + 16%cxf " 2xx — 4xIxdxfxxxe” (4*Ixfxx + 4xI*xe) + 16%xI*xdxfx*x
*e” (2% I*fxx + 2%Ixe) - 4xIxckfxe” (4*xIxfxx + 4xI*xe) + 16xIkxcxfxe” (2xI*xf*xx +
2%Ixe) + dxe” (4xIxfxx + 4*xIxe) — 8xdxe” (2xI*xfxx + 2xIxe))/(a"~2xf"2)

maple [B] time = 1.66, size = 390, normalized size = 2.58

) (fx+e) (sin4(fx+e)) [SmS (fx+e)+ ’ Sin(fo*-e) cos(fx+e) 3fx 3 sin(fx+e) cos(fx+e) fx
2id 2 + 16 B 2d ( x+3)(_ 2 3
ic(sin4(fx+e)) ide(sm4(fx+e))
7 + > - 2f +

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)/(a+tI*axcot(f*x+e)) ~2,x)

[Out] -1/a"2/f*x(2*xI/f*xd* (1/4* (f*x+e)*sin(f*x+e) ~4+1/16* (sin(f*x+e) "3+3/2*sin (f*x+
e))*cos (f*xx+e)-3/32%f*x-3/32*%e)+1/2*I*xc*sin(f*x+e) ~4-1/2*I/f*xd*e*sin(f*x+e)
“4+2/fxd*x ((fxx+e) *(-1/2xsin(f*x+e) *cos (f*xx+e)+1/2xf*x+1/2%e) -1/16*% (f*xx+e) "2
+1/16*sin(f*x+e) "2-(fxx+e) *(-1/4*(sin(f*x+e) "3+3/2*sin(f*x+e) ) *cos (f*x+e)+3
/8*xfxx+3/8%e)-1/16*sin(fxx+e) ~"4)+2*xcx(-1/4*xsin(f*x+e) *cos (f*x+e) "3+1/8*sin(
fxx+e) *cos (fxx+e)+1/8*f+x+1/8%e) -2*xe/f*xd*x(-1/4*sin (f*x+e) *cos (f*x+e) ~3+1/8%
sin(fxx+e)*cos (f*xx+e)+1/8*f*x+1/8*e)-1/f*d*x ((f*x+e)*(-1/2*sin(f*x+e)*cos(f*
xt+e)+1/2xf*x+1/2%e) -1/4* (fxx+e) "2+1/4*sin(f*x+e) "2) —c*x (-1/2*sin (f*x+e) *cos (
fxx+e)+1/2xf*xx+1/2%e)+e/fxd*x (-1/2*sin(f*x+e) *cos (f*x+e)+1/2xf*x+1/2%e))

maxima [F(-2)] time = 0.00, size = 0, normalized size = 0.00

Exception raised: RuntimeError

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Exception raised: RuntimeError >> ECL says: Error executing code in Maxima:
expt: undefined: 0 to a negative exponent.
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mupad [B] time = 0.34, size = 102, normalized size = 0.68

ee2i+fx2i

(2¢f +d1i) B dxli) e (4cf +d1i) L dxli) de | cx
842 f2 4a%f 64 a2 f? 16a2f) 8a%2 442

Verification of antiderivative is not currently implemented for this CAS.

[In] int((c + d*x)/(a + a*cot(e + f*x)*1i)~2,x)

[Out] exp(ex2i + f*xx*x2i)*x(((d*1i + 2*cxf)*1i)/(8%a~2*xf72) + (d*xx1i)/(4*xa~2*f)) -
exp(ex4i + f*xxx4i)*x(((d*1i + 4xc*xf)*1i)/(64*a~2xf72) + (dxx*1i)/(16%a~2%f)
) + (d*x72)/(8*a”2) + (c*x)/(4*a"2)

sympy [A] time = 0.36, size = 214, normalized size = 1.42

(128i1126 F3¢%1¢ 1128ia%d f3xe? e ~64a’d f Zere)EZif x +(—32ia2c F3e4ie-32ia2d f3xeti®+8a%d f 2e4ie)e4if x
512044

4 r4
for 512a* f* # 0+ ox +dx2
$2(detie—2de?i¢)  x(celie—ce?) 402 8a?

+ herwise
8a2 402 othe

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)/(at+Ixa*xcot(f*xx+e))**2,x)

[Out] Piecewise((((128*%Ixa**2*xcxf**3*xexp(2*xI*e) + 128*Ixa*x*x2*xd*xf**3*x*kexp(2xI*e)
- B4xax*x2xdxf**x2xexp (2xI*e) ) kexp (2% Ixf*x) + (-32xI*ax*2*xcxf**3xexp(4xI*e) -

32k Ixa*xx2*xdxfxx3*xxkexp (4xI*e) + Bxax*2xd*f**2kxexp(4*xIxe))*exp(4*xI*xfxx))/(5
12xa*xxd*xfx*x4) , Ne(512*ax*x4xfxx4, 0)), (x**2*(dxexp(4*xI*xe) - 2xd*xexp(2xIxe))

/ (8xax*2) + x*x(ckexp(4xIxe) - 2*ckexp(2xIx*e))/(4*xax*2), True)) + c*x/(4*axx

2) + dxx**2/(8*%a**x2)
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325 [ 1 dx

(c+dx)(a+ia cot(e+fx))?

Optimal. Leaf size=305

\

d d d ,
+ +

iCi (fo + z%f) sin (Ze - E) iCi (4xf + %) sin (46 - ﬂ) Ci (fo + %) cos (Ze - ﬂ) Ci (4xf + 4%[
2a%d 4a°d 2a%d 4

[Out] 1/4*Ci(4xcxf/d+4*f*x)*cos(—4*xe+d*xcxf/d)/a~2/d-1/2*Ci(2*xc*xf/d+2xf*x)*cos (2%
e+2xcxf/d) /a~2/d+1/4x1n(d*x+c)/a~2/d-1/2*I*xcos (—2xe+2*xcxf/d) *Si (2*xc*xf/d+2*f
*x)/a”2/d+1/4*xI*xcos (—4xe+d*c*f/d) *Si (dxcxf/d+4*xf*xx) /a~2/d-1/4*I*Ci(d*xcxf/d+
4xf*xx)*xsin(-4*e+d*c*xf/d)/a~2/d+1/4*xSi (d*c*f/d+4*f*x) *sin(-4*xe+dxcxf/d)/a~2/
d+1/2%I*Ci (2%c*xf/d+2*xf*x) *sin(-2*e+2*c*f/d) /a~2/d-1/2*Si (2*xc*xf/d+2*xf*x) *sin
(-2xe+2xcxf/d) /a~2/d

Rubi [A] time = 0.75, antiderivative size = 305, normalized size of antiderivative
= 1.00, number of steps used = 21, number of rules used = 5, integrand size = 23,

number of rules _ ) 217, Rules used = {3728, 3303, 3299, 3302, 3312}

integrand size

iCosIntegral (z%f +2 fx) sin (26 - %) . iCosntegral (% +4f x) sin (46 - %) Coslntegral (z%c +2 fx)
2a%d 4a2d 2a%d

Antiderivative was successfully verified.
[In] Int[1/((c + d*x)*(a + I*a*xCotl[e + fx*x])~2),x]

[Out] -(Cos[2*e - (2xc*f)/d]*CosIntegral [(2*c*xf)/d + 2xfx*x])/(2%a"2xd) + (Cos[4*e
- (4xcxf)/d]*CosIntegral [(4xc*f)/d + 4xfxx])/(4xa~2*xd) + Loglc + dx*x]/(4x*a
~2xd) + ((I/4)*CosIntegral[(4xc*f)/d + 4xfxx]*Sin[4xe - (4*cxf)/d])/(a~2xd)

- ((I/2)*CosIntegral [(2%cxf)/d + 2*f*x]*Sin[2xe - (2xc*xf)/d])/(a"2*d) - ((
I/2)*Cos[2*e - (2xcxf)/d]*SinIntegral [(2*xc*xf)/d + 2xf*x])/(a"2*d) + (Sin[2%
e - (2xcxf)/d]*SinIntegral [(2%c*f)/d + 2xfx*x])/(2%a"2xd) + ((I/4)*Cos[4*e -
(4xc*f)/d]*SinIntegral [(4*c*xf)/d + 4xf*x])/(a"2*d) - (Sin[4xe - (4xcx*f)/d]
*SinIntegral [(4xcxf)/d + 4*fx*xx])/(4*a~2xd)

Rule 3299

Int[sin[(e_.) + (£_)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Simp[SinInte
gralle + f*x]/d, x] /; FreeQl[{c, d, e, f}, x] && EqQ[dxe - cx*f, O]

Rule 3302

Int[sin[(e_.) + (£_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbol] :> Simp[CosInte
gralle - Pi/2 + f*x1/d, x] /; FreeQl{c, d, e, £}, x] && EqQ[d*(e - Pi/2) -
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cxf, 0]

Rule 3303

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

Rule 3312

Int[((c_.) + (@_)*(x)) " (m )*sin[(e_.) + (f_.)*(x_ )1 (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sin[e + f*x]°n, x], x] /; FreeQl{c, 4, e, f
, m}, x] && IGtQ[n, 1] && ( !'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]))

Rule 3728

Int[((c_.) + (@_)*x)) " (m )*x((a_) + (b_.)*tan[(e_.) + (f_)*(x)1)"(n)),
x_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (1/(2%a) + Cos[2xe + 2xfx*x]/(
2%a) + Sin[2xe + 2xfxx]/(2%b))”~(-n), x], x] /; FreeQ[{a, b, c, d, e, f}, x]
&& EqQ[a”2 + b~2, 0] &% ILtQ[m, O] && ILtQ[n, O]

Rubi steps



141

1 _ f 1 cos(2e + 2fx) s cos’(2e +2fx) isinQe+2fx) s
(¢ + dx)(a + ia cot(e + fx))? 4a%(c +dx)  2a?(c + dx) 4a%(c + dx) 2a%(c + dx)
sin(4e+4fx) . [ sin(2e+2fx) cos?(2e+2 fx)
_ log(c+dx) | 2 Rl B vl B vl
4a2d 402 242 42

1 cos(4e+4fx)) dx f( : 1 + cos(4e+4fx)) dx

_ log(c+dx) f (2(c+dx) T 2(c+dy) 2(c+dx) 2(c+dx)

4a?d 402 4a?
cos (26 - %)C (ch + 2fx) . log(c + dx) . ZCI( 2 4fx) sin (4e—
- 2a%d 4a2d 4a°d
B COS(ZE—Lf)Ci(Z%[+2fx) +log(c+dx) 1Ci(%+4fx)sin(4e—
- 2a%d 4a°d 4a°d

2cf 2cf .~ [ 4cf .
cos(Ze 7)C( +2fx) log(c + dx) 1C1(7+4fx)sm(4e—

2a2d 4a2d 4a2d

Mathematica [A] time = 0.61, size = 136, normalized size = 0.45

-2 (C (Zf C;dx)) + 1Si (Zf(C;dx))) ( (Ze - 7f) +isin (26 sz)) + (Ci (@) + iSi (@)) (cos (4e -

4a2d

Antiderivative was successfully verified.

[In] Integrate[1/((c + d*x)*(a + IxaxCotl[e + fxx])~2),x]

[Out] (Loglc + d*x] - 2%(Cos[2%e - (2%c*f)/d] + I*Sin[2*e - (2%cx*f)/d])*(CosInteg
ral [(2%fx(c + d*x))/d] + I*SinIntegral[(2xf*(c + d*x))/d]) + (Cos[4xe - (4%
cxf)/d] + I*Sin[4*e - (4*xcxf)/d])*(CosIntegral [(4*xf*(c + d*x))/d] + I*Sinln
tegral [(4xfx(c + dxx))/d]))/(4*a~2xd)

fricas [A] time = 0.88, size = 80, normalized size = 0.26

4ide-4icf 2ide-2icf

Ei(4idfxd+4icf)e( 7 )_ZEi(Zidfxd+2icf)e( y )+10g(dx+c)

d

4 a%d

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(1/(d*x+c)/(at+I*axcot(f*x+e))~2,x, algorithm="fricas")

[Out] 1/4%(Ei((4*xIxdxf*xx + 4*Ixc*f)/d)*e” ((4xI*xdxe — 4*xIxcxf)/d) - 2*Ei ((2*Ixd*fx*
x + 2xIxcxf)/d)*e” ((2xI*xd*e - 2*xI*xc*xf)/d) + log((d*x + c)/d))/(a~2xd)

giac [B] time = 1.83, size = 987, normalized size = 3.24

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

[In] integrate(1/(d*x+c)/(a+I*axcot(f*x+e)) 2,x, algorithm="giac")

[Out] 1/4*(cos(4*cxf/d)*cos(e) "4*cos_integral (4*(d*f*x + c*xf)/d) - I*cos(e) 4*cos
_integral (4% (dxf*x + c*f)/d)*sin(4*xc*f/d) + 4*Ixcos(4xc*f/d)*cos(e) 3*cos_i
ntegral (4x(dxf*x + c*f)/d)*sin(e) + 4*cos(e) 3*cos_integral (4x(d*f*x + cx*f)
/d)*sin(4*cxf/d)*sin(e) - 6*xcos(4xc*f/d)*cos(e) "2*cos_integral (4x(dxf*x + c
xf)/d)*sin(e) "2 + 6xI*cos(e) 2*xcos_integral (4x(d*xf*xx + c*f)/d)*sin(4*cxf/d)
xsin(e) "2 - 4xI*cos(4*xcxf/d)*cos(e)*cos_integral (4x(d*f*x + c*xf)/d)*sin(e)”
3 - 4xcos(e)*cos_integral (4*(d*f*xx + cxf)/d)*sin(4*c*xf/d)*sin(e)~3 + cos(4*
cxf/d)*cos_integral (4% (dxfxx + c*f)/d)*sin(e)”4 - I*cos_integral (4x(d*f*x +
cxf)/d)*sin(4xc*f/d)*sin(e) "4 + Ixcos(4*cxf/d)*cos(e) 4*sin_integral (4x(d*
fxx + cxf)/d) + cos(e) 4xsin(4*c*xf/d)*sin_integral (4x(dxf*x + c*f)/d) - 4x*c
os (4xc*xf/d)*cos(e) "3*sin(e)*sin_integral (4x(d*fxx + c*f)/d) + 4*xIxcos(e) 3%
sin(4*cxf/d)*sin(e)*sin_integral (4x(dxf*x + c*f)/d) - 6*Ixcos(4xc*f/d)*cos(
e) "2xsin(e) "2xsin_integral (4 (d*xfxx + c*f)/d) - 6*cos(e) "2*sin(4*xc*f/d)*sin
(e)"2*sin_integral (4x(dxf*x + c*f)/d) + 4*cos(4xc*f/d)*cos(e)*sin(e) " 3*sin_
integral (4% (dxf*x + c*f)/d) - 4*Ixcos(e)*sin(4xc*f/d)*sin(e) 3*sin_integral
(4*(d*f*x + cxf)/d) + Ixcos(4*c*xf/d)*sin(e) 4*sin_integral (4x(d*f*x + c*xf)/
d) + sin(4x*c*xf/d)*sin(e) "4*sin_integral (4x(dxf*x + c*f)/d) - 2*cos(2*xcxf/d)
xcos(e) "2*cos_integral (2x(dxf*x + c*f)/d) + 2*Ixcos(e) 2*cos_integral (2*(d*
fxx + cxf)/d)*sin(2*cxf/d) - 4*I*xcos(2xc*f/d)*cos(e)*cos_integral (2% (d*f*x
+ cxf)/d)*sin(e) - 4xcos(e)*cos_integral (2% (dxf*x + c*f)/d)*sin(2*xc*f/d)*si
n(e) + 2xcos(2*c*xf/d)*cos_integral (2x(d*f*x + c*f)/d)*sin(e)”2 - 2*xI*cos_in
tegral (2x(d*f*x + c*xf)/d)*sin(2*c*f/d)*sin(e)”2 - 2xI*cos(2*xcxf/d)*cos(e) 2
*sin_integral (2x(d*xf*x + c*f)/d) - 2*cos(e) 2*sin(2*c*f/d)*sin_integral (2x*(
dxf*x + c*f)/d) + 4*cos(2xcxf/d)*cos(e)*sin(e)*sin_integral (2x(d*f*x + c*f)
/d) - 4xIxcos(e)*sin(2*c*xf/d)*sin(e)*sin_integral (2x(dxf*x + c*f)/d) + 2*Ix*
cos(2*c*xf/d)*sin(e) "2*sin_integral (2x(d*f*x + c*f)/d) + 2*sin(2xc*f/d)*sin(
e) "2*xsin_integral (2% (d*f*x + cxf)/d) + log(d*x + c))/(a"2xd)

maple [A] time = 1.42, size = 382, normalized size = 1.25

iSi (fo +2e + —ch;Zde) cos (—Zcf;m) +iCi (fo +2e + —ch;ZdE) sin (—chfde) +iSi (4fx +4e + 4Cf;4de) cos (E
2a%d 2a%d 4a2d

Verification of antiderivative is not currently implemented for this CAS.
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[In] int(1/(d*x+c)/(a+Ixa*xcot(f*x+e))"2,x)

[Out] -1/2*%I/a"2*Si(2*f*x+2%e+2*(cxf-d*e)/d)*cos (2% (cxf-d*xe)/d)/d+1/2*xI/a~2*Ci (2%
frx+2%e+2*x (cxf-dxe) /d) *sin(2x (cxf-d*xe) /d) /d+1/4*I/a"2*Si (4xfxx+4*xe+d* (cxf-d

*xe) /d) *cos (4x(cxf-d*e)/d) /d-1/4*1/a"2*xCi (dxfxx+4xe+4* (cxf-d*e) /d) *sin(4* (c*
f-dxe)/d)/d+1/4/a"2*%1n((f*x+e) *d+cxf-d*e) /d+1/4/a~2+S1 (4*f*x+4*e+d* (cxf-d*xe
)/d)*sin(4* (cxf-d*xe)/d)/d+1/4/a~2+Ci (4*f*x+4*xe+d* (cxf-d*e)/d) *cos (4* (cxf-dx*
e)/d)/d-1/2/a"2*Si (2xfxx+2*e+2* (cxf-d*xe) /d) *sin(2* (cxf-d*e) /d) /d-1/2/a"2*Ci

(2% f*x+2%e+2* (cxf-d*e) /d) *cos (2% (cxf-dxe) /d) /d

maxima [A] time = 0.96, size = 194, normalized size = 0.64

fam(_ﬂEjQ)El(}%ﬂ%ﬁ%ﬁﬁ%d)_2fam(_4@%ﬁ)El(}%ﬁwﬁ%ﬁ%ﬁq)+2UE1(}4ﬂﬂﬁ%

d d d d d

4a%df
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)/(a+I*a*xcot(f*x+e))”2,x, algorithm="maxima")

[Out] -1/4%(f*cos(-4x(d*e - c*f)/d)*exp_integral e(1l, -(4xI*x(f*x + e)*d - 4*xIxdx*e
+ 4*xIxcxf)/d) - 2*f*xcos(-2*%(d*e - c*xf)/d)xexp_integral e(l, -(2*Ix(fxx + e

)*d - 2%Ixd*xe + 2xIxc*xf)/d) + 2*Ixfxexp_integral e(l, —-(2*Ix(f*x + e)xd - 2
xI*xdxe + 2xI*cxf)/d)*sin(-2x(dxe - c*f)/d) - Ixf*exp_integral e(1l, —-(4xIx(f

*x + e)xd - 4xIkdxe + 4xI*cxf)/d)*sin(-4x(dxe - c*f)/d) - fxlog((f*x + e)*d

- dxe + cx*f))/(a"2xdxf)

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

1
f 5 dx
(a + acot(e+fx) 1i) (c+dx)
Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/((a + axcot(e + f*xx)*1i)~2%(c + d*x)),x)
[Out] int(1/((a + akxcot(e + fxx)*1i) 2x(c + d*x)), x)

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

1
f ccot? (e+ fx)—Zz'c cot (e+ fx)—c+dx cot? (e+ f x)—Zidx cot (e+ fx)—dx ax

a2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)/(atI*axcot(f*x+e))**2,x)

[Out] -Integral(l/(cxcot(e + f*x)*x2 - 2xI*xcxcot(e + fxx) - c + dkxxcot(e + fxx)*
*2 — 2xIxdxx*cot(e + f*xx) - d*x), x)/a*x*2
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3.26 [ 1 dx

(c+dx)?(a+ia cot(e+ fx))2
Optimal. Leaf size=434
fCi (4xf + %) sin (4@ 7f) fCi (fo + )sin (Ze - Tf) ifCi (fo + — )cos (Ze - %) ifCi (4xf +

+ +
a2d? a?d? a2d?

[Out] -1/4/a"2/d/(dxx+c)+I*f*Ci(4d*xcxf/d+4*xf*x)*xcos (-4d*e+d*c*xf/d)/a~2/d"2-I*f*Ci(2
*ckf /d+2*%f*x) *cos (—2xe+2*c*xf/d) /a~2/d"2+1/2*xcos (2xf*x+2xe) /a~2/d/ (d*x+c) -1/

dxcos (2xfxx+2%e) "2/a"2/d/ (d*x+c) +f*cos (—2*e+2*c*f/d) *Si (2xc*xf /d+2xf*x) /a~2/
d"2-f*cos(-4*e+dxc*xf/d)*Si(dxcxf/d+4xf*x) /a~2/d" 2+ *Ci (d*c*f/d+4*f*x)*sin(-
dxe+dxcxf/d) /a~2/d"2+I*f*Si (4*cxf/d+4*f*xx)*sin(-4*e+dxcxf/d)/a~2/d"2-f*Ci(2

*ckf /d+2*%F*x) *sin (—2xe+2*c*xf/d) /a~2/d"2-I*f*Si (2xc*f/d+2*f*x) *sin (-2*xe+2xcx*
£/d)/a"2/d"2+1/2xIxsin (2xf*x+2*e) /a~2/d/ (d*xx+c)+1/4*sin (2*xf*x+2*%e)~2/a"~2/d/
(d*x+c)-1/4*I*sin(4dxfxx+4xe)/a~2/d/ (d*x+c)

Rubi [A] time = 0.68, antiderivative size = 434, normalized size of antiderivative
= 1.00, number of steps used = 24, number of rules used = 7, integrand size = 23,

humber of rules _ ),304, Rules used = {3728, 3297, 3303, 3299, 3302, 3313, 12}

integrand size

fCosIntegral (— + 4fx) sin (46 - —) fCoslntegral (— + 2fx) sin (Ze - —) ifCosIntegral (—f +2f,

a2d? 4242 242

Antiderivative was successfully verified.
[In] Int[1/((c + d*x)"2x(a + IxaxCotl[e + f*x])~2),x]

[Out] -1/(4*a"2xd*(c + d*x)) + Cos[2%e + 2%fx*x]/(2%a"2*d*(c + d*x)) - Cos[2%e + 2
xf*xx] "2/ (4*xa~2xd*(c + d*x)) - (I*f*xCos[2xe - (2xcx*f)/d]*CosIntegral [(2*c*f)
/d + 2xf*xx])/(a"2xd"2) + (Ixf*Cos[4*e - (4*cxf)/d]*CosIntegral[(4*cxf)/d +
4xf*x])/(a"2%xd"2) - (fxCosIntegral[(4*c*xf)/d + 4xf*x]*Sin[4*e - (4*xcxf)/d])
/(a"2xd~2) + (f*CosIntegral[(2xcxf)/d + 2*f*x]*Sin[2xe - (2xcx*f)/d])/(a~2x*d
~2) + ((I/2)*Sin[2*xe + 2xfxx])/(a"2*d*(c + d*x)) + Sin[2%e + 2xf*xx]~2/(4*a”
2xdx(c + dxx)) - ((I/4)*Sin[4xe + 4xf*x])/(a™2xdx(c + dxx)) + (f*Cos[2*xe -
(2%c*xf)/d]l*SinIntegral [(2*c*xf)/d + 2xf*x])/(a"2%d"2) + (I*xf*Sin[2*e - (2%cx*
f)/d]*SinIntegral [(2*c*f)/d + 2xf*x])/(a~2*d~2) - (f*Cos[4xe - (4xcxf)/d]*S
inIntegral [(4xc*f)/d + 4xfxx])/(a”2%d"2) - (I*f*Sin[4xe - (4xcx*f)/d]*SinInt
egral [(4*xcxf)/d + 4xf*xx])/(a"2xd"2)

Rule 12

Int[(a_)*(u_), x_Symbol] :> Distla, Int[u, x], x] /; FreeQl[a, x] && !Match
Qlu, (b_)*(v_) /; FreeQ[b, x1]
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Rule 3297

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

Rule 3299

Int[sin[(e_.) + (£_)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Simp[SinInte
gralle + f*x]/d, x] /; FreeQl[{c, d, e, f}, x] && EqQ[dxe - cx*f, O]

Rule 3302

Int[sin[(e_.) + (f_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbol] :> Simp[CosInte
gralle - Pi/2 + f*x1/d, x] /; FreeQl{c, d, e, £}, x] && EqQ[d*(e - Pi/2) -
cxf, 0]

Rule 3303

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

Rule 3313

Int[((c_.) + (d_)*(x))"(m_)*sin[(e_.) + (f_.)*(x_ )] (n_), x_Symbol] :> Si
mp[((c + d*x)~(m + 1)*Sinf[e + fxx]"n)/(d*(m + 1)), x] - Dist[(f*n)/(d*(m +
1)), Int[ExpandTrigReduce[(c + d*x)~(m + 1), Cos[e + f*x]*Sin[e + f*x] (n -
1), x], x1, x] /; FreeQ[{c, d, e, f, m}, x] && IGtQ[n, 1] && GeQm, -2] &&
LtQ[m, -1]

Rule 3728

Int[((c_.) + (d_)*(x_)) " (m_)*((a_) + (b_.)*tan[(e_.) + (f_.)*(x_)1)"(n_),
x_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (1/(2%a) + Cos[2xe + 2xfx*x]/(
2%a) + Sin[2xe + 2xf*xx]/(2%b))~(-n), x], x] /; FreeQ[{a, b, c, d, e, f}, x]
&% EqQ[a”2 + b~2, 0] && ILtQ[m, 0] && ILtQ[n, O]

Rubi steps
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f 1 p f 1 cos(2e +2fx) N cos?(2e +2fx) isin(2e +2fx) ¢
X = — — -
(c + dx)?(a + ia cot(e + fx))? 4a%(c + dx)?  2a?(c + dx)? 4a2(c + dx)? 2a%(c + dx)?
. sin(4e+4fx) . sin(2e+2fx) cos2(2e+2 fx)
_ 1 + lf (c+dx)? dx B lf (c+dx)? dx f (c+dx)? dx B
4a?d(c + dx) 442 242 402
1 cos(2e +2fx) cos®(2e +2fx) isin(2e+2fx) sir

T 4a2d(c + dx) " 2a2d(c + dx) 4a2d(c + dx) 2a%d(c + dx) - 4,

3 1 N cos(2e +2fx) cos?(2e +2fx) isin(2e + 2fx) N sir
 4a2d(c +dx)  2a2d(c + dx) 4a2d(c + dx) 2a%d(c + dx) 4,

. 2cf .
o 1 .\ cos(2e +2fx) cos?(2e + 2fx) _ if cos (28 - 7) Cl(
© 4a2d(c+dx)  2a2d(c + dx) 4a?d(c + dx) a2d?

. ) 2cf Ci
_ 1 N cos(2e +2fx)  cos?(2e + 2fx) zfcos( €= 7) 1(
© 4a2d(c+dx)  2a2d(c + dx) 4a2d(c + dx) a2d?

Mathematica [A] time = 0.59, size = 203, normalized size = 0.47

4f(c+dx) (Ci (Zf (C;dx)) + iSi (zf (C;dx))) (sin (Ze - %) —1CoSs (Ze - %)) + (c + dx) (Ci (—4f (C;dx)) + iSi (4f (C;d

Antiderivative was successfully verified.

[In] Integrate[1/((c + d*x)"2*(a + I*axCotle + f*x])"2),x]

[Out] (-d + 2*%d*(Cos[2*x(e + f*xx)] + I*Sin[2x(e + f*x)]) - d*(Cos[4*x(e + f*xx)] + I
*3in[4*(e + f*x)]) + 4xfx(c + d*x)*((-I)*Cos[2*xe - (2*c*f)/d] + Sin[2*e - (
2*xcxf)/d])*(CosIntegral [(2*f*(c + d*x))/d] + I*SinIntegral [(2*f*(c + d*x))/

d]l) + (c + d*x)*((4*I)*xf*Cos[4*e — (4*cxf)/d] - 4*f*Sin[d*e - (4xcxf)/d])*(
CosIntegral [(4xfx(c + d*x))/d] + IxSinIntegral[(4*f*(c + dxx))/d]))/(4xa”~2x
d"2x(c + d*x))

fricas [A] time = 0.60, size = 129, normalized size = 0.30

dide-4icf 2ide-2icf

(4idfx +4icf)Ei (4—idf Ll ) A7) (~4idfx - 4icf)Ei (Zidf sl ) LT5) _ gelaipi) 4 o goloipera

d
4 (a2d3x + azcdz)
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)”~2/(a+I*a*cot(f*x+e))”2,x, algorithm="fricas")

[Out] 1/4*x((4xIxdxfxx + 4*I*c*f)*Ei((4dxIxdxfxx + 4*Ixc*f)/d)*e” ((4xIxdxe - 4*I*c*
£)/d) + (—4xIxdxfxx - 4*I*c*f)*Ei((2xI*dxfxx + 2%I*xc*xf)/d)*e” ((2xI*xd*xe - 2%
Ixcxf)/d) - d*e” (4xI*xf*xx + 4xIxe) + 2+d*e” (2kI*f*xx + 2xI*xe) - d)/(a”2*d"3*x

+ a”2*c*xd”2)

giac [B] time = 64.09, size = 2369, normalized size = 5.46

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c) 2/ (a+I*a*cot(f*x+e))~2,x, algorithm="giac")

[Out] 1/4*(4*xIxd*f*xx*cos(4*xcxf/d)*cos(e) 4*cos_integral (4x(d*f*x + c*xf)/d) + 4xdx
fxx*cos(e) "4*xcos_integral (4x(d*f*x + c*xf)/d)*sin(4*c*xf/d) - 16*xdxf*xxcos(4*
cxf/d)*cos(e) "3*cos_integral (4 (d*f*x + c*f)/d)*sin(e) + 16xIxd*f*x*cos(e)”
3*%cos_integral (4 (d*f*xx + c*f)/d)*sin(4*c*xf/d)*sin(e) - 24*Ixdxf*x*cos(4*c*
f/d)*cos(e) "2*cos_integral (4x(dxf*x + c*f)/d)*sin(e) 2 - 24*xdxf*x*cos(e) 2%
cos_integral (4 (dxfxx + cx*f)/d)*sin(4*cxf/d)*sin(e) 2 + 16*d*xf*x*cos(4*xcxf/
d)*cos(e)*cos_integral (4x(d*f*x + c*xf)/d)*sin(e)”3 - 16xIxd*xfxx*cos(e)*cos_
integral (4% (d*f*x + c*f)/d)*sin(4*c*xf/d)*sin(e) 3 + 4*xI*xd*xfxx*xcos(4*xcxf/d)x*
cos_integral (4x(dxf*x + c*f)/d)*sin(e) 4 + 4*xdxf*x*cos_integral (4*(d*xf*xx +
c*xf)/d)*sin(4xc*f/d)*sin(e) "4 - 4xd*f*xx*cos(4*cxf/d)*cos(e) "4*sin_integral(
4x(d*f*x + cxf)/d) + 4xIxd*xfxx*cos(e) 4*xsin(4xc*f/d)*sin_integral (4* (d*f*x
+ c*xf)/d) - 16xI*xdxf*x*cos(4*xcxf/d)*cos(e) " 3*sin(e)*sin_integral (4* (d*f*x +
c*xf)/d) - 16xd*xf*x*cos(e) "3xsin(4*cxf/d)*sin(e)*sin_integral (4x(dxf*x + cx
£)/d) + 24xdxfxx*cos(4*xcxf/d)*cos(e) "2xsin(e) " 2*sin_integral (4*(dxf*x + cx*f
)/d) - 24xIxdxf*x*kcos(e) "2xsin(4*c*xf/d)*sin(e) "2*sin_integral (4x(dxf*x + cx
£)/d) + 16xIxdxf*x*cos(4xc*f/d)*cos(e)*sin(e) " 3*sin_integral (4x(d*xf*x + cx*f
)/d) + 16xd*f*xx*cos(e)*sin(4*cxf/d)*sin(e) "3*sin_integral (4x(d*f*x + cxf)/d
) - 4xdxfxx*kcos(4*xcxf/d)*sin(e) "4*xsin_integral (4* (d*xfxx + c*f)/d) + 4xI*xdxf
xx*sin(4*xcxf/d)*sin(e) "4*sin_integral (4% (d*xf*x + cxf)/d) + 4xI*xcxfxcos(4*ck
f/d)*cos(e) “4*cos_integral (4x(dxf*x + c*f)/d) + 4*xcxf*xcos(e) 4*cos_integral
(4*(d*f*xx + cxf)/d)*sin(4*cxf/d) - 16*xcxf*xcos(4xc*f/d)*cos(e) 3*cos_integra
1(4x(d*f*x + cxf)/d)*sin(e) + 16*Ixcxf*cos(e) 3*cos_integral (4*(d*f*x + cxf
)/d)*sin(4*xcxf/d)*sin(e) - 24xI*xcxf*cos(4*xcxf/d)*cos(e) 2xcos_integral (4*(d
xf*xx + c*xf)/d)*sin(e) 2 - 24*cxf*cos(e) 2*cos_integral (4*(d*f*x + cxf)/d)*s
in(4xc*f/d)*sin(e) 2 + 16*cxfxcos(4*xcxf/d)*cos(e)*cos_integral (4x(dxf*x + c
xf)/d)*sin(e) 3 - 16xI*cxfxcos(e)*cos_integral (4*x(d*xfxx + c*f)/d)*sin(4*cxf
/d)*sin(e) "3 + 4xIxcxf*cos(4*xcxf/d)*cos_integral (4x(d*f*x + c*xf)/d)*sin(e)”
4 + 4xcxfxcos_integral (4*(d*f*xx + cxf)/d)*sin(4*c*xf/d)*sin(e)~4 - 4xcxfxcos
(4xcxf/d)*cos(e) “4*sin_integral (4x(dxf*x + c*xf)/d) + 4xIxc*fxcos(e) 4*sin(4
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xc*xf/d)*sin_integral (4% (d*f*x + cxf)/d) - 16%Ixc*fxcos(4xc*xf/d)*cos(e) " 3*si
n(e)*sin_integral (4x(d*xf*xx + c*f)/d) - 16*xcxfxcos(e) 3*sin(4*c*f/d)*sin(e)*
sin_integral (4x(dxf*x + c*f)/d) + 24xc*xfxcos(4*c*xf/d)*cos(e) 2*sin(e) "2*sin
_integral (4*x(d*f*x + cxf)/d) - 24*xIxcxfxcos(e) 2*sin(4*c*f/d)*sin(e) " 2*sin_
integral (4x(dxf*x + c*f)/d) + 16*Ikxcxf*cos(4*xcxf/d)*cos(e)*sin(e) " 3*sin_int
egral (4x(dxf*x + c*xf)/d) + 16xckxfxcos(e)*sin(4*c*xf/d)*sin(e) 3*sin_integral
(4x(d*f*x + cxf)/d) - 4xcxfxcos(4xc*xf/d)*sin(e) "4*sin_integral (4x(dxf*x + c
xf)/d) + 4xIxcxfxsin(4*cxf/d)*sin(e) "4*sin_integral (4*(d*f*x + cxf)/d) - 4x
I*xdxf*x*kcos(2xc*f/d)*cos(e) "2xcos_integral (2x(d*xfxx + c*f)/d) - 4*d*xfxx*cos
(e)"2*cos_integral (2x(dxf*x + c*f)/d)*sin(2xc*f/d) + 8xdxf*xxcos(2*c*xf/d)*c
os(e)*cos_integral (2x(dxf*x + c*f)/d)*sin(e) - 8*Ixd*f*x*cos(e)*cos_integra
1(2x(d*f*x + c*xf)/d)*sin(2*c*f/d)*sin(e) + 4*xIxd*fxx*cos(2*cxf/d)*cos_integ
ral (2x(dxf*x + c*f)/d)*sin(e) 2 + 4xd*f*xxcos_integral (2*x(d*xfxx + cx*f)/d)*s
in(2*%cxf/d)*sin(e) "2 + 4*xdxf*x*kcos(2xc*f/d)*cos(e) 2*sin_integral (2* (d*xf*x
+ cxf)/d) - 4xIxdxf*x*xcos(e) 2*sin(2*c*xf/d)*sin_integral (2x(dxf*x + c*f)/d)
+ 8xIxdxf*x*cos(2xc*f/d)*cos(e)*sin(e)*sin_integral (2% (d*f*x + cxf)/d) + 8
xd*xfxx*xcos(e)*sin(2*c*xf/d)*sin(e)*sin_integral (2% (dxfxx + c*f)/d) - 4xd*xfxx
xcos (2xc*f/d)*sin(e) "2*sin_integral (2x(dxf*x + c*f)/d) + 4*xIxd*f*x*sin(2*c*
f/d)*sin(e) "2*sin_integral (2x(dxf*x + c*f)/d) - d*cos(4*xfx*x)*cos(e)”4 - 4xI
xcxfxcos(2xc*xf/d)*cos(e) "2*cos_integral (2x(dxf*x + c*f)/d) - I*d*xcos(e) 4xs
in(4*xfxx) - 4xcxf*xcos(e) 2xcos_integral (2*(d*xfxx + c*f)/d)*sin(2*cxf/d) - 4
xI*xd*cos (4xf*x)*cos(e) "3*sin(e) + 8*cxfxcos(2*cxf/d)*cos(e)*cos_integral (2%
(dxf*x + cxf)/d)*sin(e) + 4xdxcos(e) 3*sin(4xf*x)*sin(e) - 8*Ixcxfxcos(e)*c
os_integral (2x(d*f*x + cxf)/d)*sin(2*c*xf/d)*sin(e) + 6*d*cos(4*f*x)*cos(e)”
2xsin(e) "2 + 4xIxckxfxcos(2*c*f/d)*cos_integral (2% (dxf*x + c*f)/d)*sin(e) "2
+ 6%I*xd*cos(e) "2*sin(4*xf*x)*sin(e) "2 + 4xckxfxcos_integral (2% (dxfxx + cx*f)/d
)*¥sin(2xcxf/d)*sin(e) "2 + 4xIxd*cos(4*xf*x)*cos(e)*sin(e)”3 - 4*xd*xcos(e)*sin
(4xf*x)*sin(e) "3 - dkcos(4*f*x)*sin(e) 4 - Ixd*sin(4xfxx)*sin(e)”4 + 4*ckxfx
cos(2xcxf/d)*cos(e) "2*sin_integral (2 (d*xf*x + c*f)/d) - 4*xIxcxfxcos(e) 2*si
n(2*xcxf/d)*sin_integral (2x(d*f*x + c*f)/d) + 8xIxckxfxcos(2xc*xf/d)*cos(e)*si
n(e)*sin_integral (2x(dxf*x + c*f)/d) + 8*cxf*cos(e)*sin(2*c*xf/d)*sin(e)*sin
_integral (2x(dxf*x + c*f)/d) - 4*cxfxcos(2*c*xf/d)*sin(e) "2*sin_integral (2x(
dxf*x + c*f)/d) + 4*xIxc*xf*sin(2xc*f/d)*sin(e) " 2*sin_integral (2% (dxf*x + cx*f
)/d) + 2%d*cos(2*f*x)*cos(e)”2 + 2%I*xd*cos(e) 2*sin(2%f*x) + 4*xI*xd*cos(2*fx*
x)*cos(e)*sin(e) - 4*d*xcos(e)*sin(2*f*x)*sin(e) - 2*xdxcos(2*f*x)*sin(e) 2 -
2xIxd*sin(2xf*x)*sin(e) ™2 - d)/(a™2%d"3*x + a”2%c*d”2)
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maple [A] time = 1.43, size = 537, normalized size = 1.24

4 81(2 fx+2e+ xof-2de ;Zde ) sin( 2cf —2de ;Zde ) 4 Ci(z fx+2e+ 2cf —2de ;Zde ) COS( xof-2de ;Zde)
2 sin(Z f x+2£) a + pi
+
((fx+e)d+cf-de)d

16 Si(4fx+4e+ @) sin‘
4 sin(4 f. x+4e) pi
((fx+e)d+cf—de)d "

if? - if?l -

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(d*x+c) "2/ (a+I*a*xcot(f*x+e)) 2,x)

[Out] -1/a"2/fx(1/4xI*f"2% (-2*sin(2*xf*xx+2*e) / ((fxx+e)*d+c*xf-d*e) /d+2* (2xSi (2xfxx+
2%e+2* (cxf-dxe) /d) *sin (2% (cxf-dx*e) /d) /d+2*xCi (2xfxx+2*e+2* (c*xf-d*e) /d) *cos (2
*(cxf-d*xe)/d)/d)/d)-1/16*I+f "2+ (~4*sin(4dxF*xx+d*xe) / ((f*x+e) *d+cxf-d*xe) /d+4x*(

4*xSi (Axfxx+4*e+4* (cxf-d*e) /d) *sin(4* (cxf-d*e) /d) /A+4*Ci (4d*xFxx+4*e+4* (cxf-d*
e)/d)*xcos(4x(c*xf-dxe)/d)/d) /d)+1/4*xf~2/ ((f*x+e) *d+c*f-d*xe) /d-1/16*%f 2% (-4x*c

os (4xfxx+4xe) / ((fxx+e) *d+ckf-dxe) /d-4* (4xSi (4d*xfxx+4xe+d* (cxf-d*xe)/d)*cos (4x
(cxf-dxe)/d) /d-4*Ci (dxfxx+4*xe+d* (cxf-d*e) /d) *sin(4*x (cxf-dxe)/d) /d) /d)+1/4x*f

2% (-2*cos (2xf*xx+2*xe) / ((f*x+e) *d+c*xf-d*xe) /d-2*% (2xSi (2*f*x+2%e+2* (cxf-d*e) /d

Yxcos (2% (cxf-d*e) /d) /d-2*Ci (2xf*x+2*e+2* (cxf-d*xe) /d) *sin (2% (cxf-d*e) /d) /d)/

d))

maxima [A] time = 0.81, size = 214, normalized size = 0.49

64 f2 cos (_4 (de—cf)) E, (_41’ (fx+e)d—4ide+4icf) _ 128 fz cos (_2 (d;—cf)) E, (_ 2i (fx+e)d—2ide+2i cf) +108i f2E2 (

d d d

256 ((fx + e)a2d2 — a?d?e -
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)”~2/(a+I*a*xcot(f*x+e))”2,x, algorithm="maxima"

[Out] -1/256%(64*f~2xcos(-4*(dxe - c*f)/d)*exp_integral_e(2, -(4*xI*x(f*x + e)*d -
4xI*xdxe + 4xIkxcxf)/d) - 128*f~2xcos(-2x(d*e - cx*f)/d)*exp_integral e(2, -(2
xI*x(f*x + e)*d - 2%Ixd*e + 2%Ixc*f)/d) + 128%Ixf " 2xexp_integral_e(2, -(2*Ix

(f*x + e)*d - 2*Ixd*e + 2*Ixcxf)/d)*sin(-2*(d*e - c*f)/d) - 64*I*xf~2*exp_in
tegral e(2, -(4xIx(f*x + e)*d - 4*xIxd*e + 4*xIxc*f)/d)*sin(-4*(d*e - cxf)/d)

+ 64x£72) /(((£xx + e)*a”2*d"2 - a~2xd"2*e + a~2xc*xdxf)x*f)

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

f 1 5 dx
(a+acot(e+fx) 11) (c+clx)2
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/((a + a*cot(e + f*x)*1i) 2*(c + d*x)~2),x)
[Out] int(1/((a + axcot(e + f*xx)*1i) 2%(c + d*x)”"2), x)

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

1
f 2 cot? (e+ fx)-2ic? cot (e+ f x)—c2+2cdx cot? (e+ fx)—4z'cdx cot (e+ f x)—2cdx+d2x2 cot? (e+ fx)-2id2x2 cot (e+ f x)—d2x2

az

dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)**2/(atI*axcot(f*x+e))**2,x)

[Out] -Integral(l/(c**2*cot(e + f*x)**x2 — 2*Ikc**2*cot(e + f*x) — c**2 + 2kckdx*
cot(e + f*x)**2 - 4xI*xckdrx*xcot(e + f*x) - 2kckd*x + dx*x2*x**2*cot(e + f*x)
*%2 — kIkdkk2kx*k*k2kcot (e + f£*xx) - dkkkx**2), x)/a**2
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3
3.97 f (c+dx)

(a+ia cot(e+fx))3

Optimal. Leaf size=396

9id2(c + dx)62i6+2ifx+9id2(c + dx)e4ie+4z’fx idz(c + dx)e6ie+6ifx 9d(C + dx)262i6+2ifx+9d(c + dx)264ie+4ifx d(‘
32a3f3 25643 f3 288433 32432 12843 f2

[Out] 9/64x*d~3xexp(2*I*xe+2*xIxf*x)/a~3/f74-9/1024*d"3*%exp (4*xI*xe+4*I*xf*x)/a~3/f 4+1
/1728%d"3*exp (6*Ixe+6xIxf*x)/a~3/f74-9/32%xI*d " 2xexp (2xI*e+2*Ixf*x) * (d*x+c)/
a~3/£73+9/256xI*d"2%exp (4*Ixe+d*xIxf*x)* (d*x+c)/a~3/£73-1/288*I*d "~ 2*exp (6*I*
e+6xIxfxx)* (d*x+c)/a~3/f73-9/32*d*exp (2% I*e+2xI*xf*x) *x (d*x+c)~2/a~3/£72+9/12
8xd*exp (4*Ixe+d*xIxf*x)* (dxx+c) ~2/a~3/£72-1/96%d*exp (6*Ixe+6xIxf*x) * (d*x+c)”
2/a”3/£72+3/16*Ixexp (2xI*e+2*xI*f*x) * (d*x+c) "3/a"3/f-3/32*Ixexp (4*xI*xe+4*xI*fx*
x)*(d*x+c) ~3/a"3/f+1/48*Ixexp (6%I*et+6*xIxf*x)* (d*x+c) ~3/a~3/f+1/32x(d*x+c) "4
/a~3/d

Rubi [A] time = 0.38, antiderivative size = 396, normalized size of antiderivative
= 1.00, number of steps used = 14, number of rules used = 3, integrand size = 23,

number of rules _ ) 130, Rules used = {3729, 2176, 2194}

integrand size

9id2(c + dx)ezie+2ifx+9id2(c + dx)e4ie+4ifx idz(c + dx)e6ie+6ifx 9d(C + dx)2€2ie+2ifx+9d(c + dx)264ie+4ifx d(‘
32a3f3 25643 f3 288a3f3 32a3f? 12843 f2

Antiderivative was successfully verified.
[In] Int[(c + d*x)73/(a + I*axCotle + fx*x])~3,x]

[Out] (9*d"3*E~((2*I)*e + (2*I)*f*x))/(64*a~3*xf~4) - (9*d"3*E~((4*xI)*e + (4xI)*f*
x))/(1024%xa~3xf"4) + (d"3*E~((6*%I)*e + (6%I)*f*xx))/(1728%a"~3*%f~4) - (((9%I)
/32)%d"2*«E~ ((2%I)*e + (2*I)xf*xx)*x(c + d*x))/(a~3%xf"3) + (((9%I)/256)*d"2*E~
((4xI)xe + (4xI)xf*x)*(c + d*x))/(a~3*xf"3) - ((I/288)*d"2*xE~((6*I)*e + (6%I
Yxfxx)*(c + d*x))/(a"3*xf~3) - (9*d*E~((2*I)*e + (2xI)*f*xx)*(c + d*x)~2)/(32
*a"3*%f72) + (9*d*E~((4xI)*e + (4*I)*f*xx)*(c + d*x)~2)/(128*%a"3*f"2) - (d*E~
((6xI)*xe + (B6*I)*f*xx)*(c + d*x)~2)/(96*a"3*f"2) + (((3*I)/16)*E~((2*I)*e +

(2D *f*x)*x(c + d*x)~3)/(a~3*f) - (((3*I)/32)*E~((4*I)*e + (4*xI)*fxx)*(c +
d*xx)~3)/(a”3%f) + ((I/48)*E~((6xI)*e + (6xI)*xf*x)*(c + d*x)~3)/(a"3*f) + (c

+ d*xx)~4/(32%a"3*d)

Rule 2176

Int [((b_)*(F_)~((g_.)*((e_.) + (£_)*(x_))))"(n_.)*((c_.) + (d_.)*(x_))"(m
_.), x_Symbol] :> Simp[((c + dx*x) m*x(b*F~(gx(e + f*x))) n)/(f*g*n*Log[F]),

x] - Dist[(d*m)/(f*g*n*Log[F]), Int[(c + d*x)"(m - 1)*(b*¥F~(gx(e + f*x))) n
, x]1, x] /; FreeQ[{F, b, ¢, d, e, f, g, n}, x] & GtQ[m, 0] && IntegerQ[2+*m
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] && !'$UseGamma === True

Rule 2194

Int [((F_)~((c_)*x((a_.) + (b_.)*(x_))))"(n_.), x_Symbol] :> Simp[(F~(c*x(a +
b*x)) ) n/(b*c*nxLog[F]), x] /; FreeQ[{F, a, b, c, n}, xl]

Rule 3729

Int[((c_.) + (d_)*(x_))"(m_)*x((a_) + (b_.)xtan[(e_.) + (f_.)*(x_)1)"(n_),
x_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (1/(2%a) + E~((2xax(e + f*x))
/b)/(2%a))~(-n), x], x] /; FreeQ[{a, b, c, d, e, f, m}, x] && EqQ[a”2 + b~2
, 0] && ILtQ[n, O]

Rubi steps

(c + dx)® (c+dx)®  3e¥e+2fx(c 4 dx)®  Betiet4ifx(c 4 dx)3  Oe6ifX(c 4 )3
(a + ia cot(e + fx))3 rE f ( 8a3 843 " 843 - 843 ) ax
_ (c+dx)t [eoer6if(c + dx)>dx 3 [ e2er2f¥(c + dx)® dx N 3 [ etierdifx(c + dx;
32a3d 8a3 843 8a3
3ieXet2ifx(c 4 dx)®  Bieketdif¥(c 4 dx)® iSO (c 4 dx)?  (c+dx)t  (id) [
ST 1edf | ®a3F 1 48aF | 32ad
A2 2fX(c 4 dx)?  OdeMerHFf¥ (e dx)2  deSierifx(c 4 dx)?  Biedier2ifx(c 4 4
T mar 1B %z 1eaf
9id?e2e*2ifX(c 4 dx)  9id2eet4ifX(c + dx)  id%e®erOX(c + dx)  9de?er2ifx(c -
T 3 T 2medss 28885 B2
O3eRie+2ifx  Qdphierhifx  gB6iev6ify QiR 2ievRifx(c 4 dy)  Qid2eterdifr(c 4 g
T e ft 1024fF 7B R 25680

Mathematica [A] time = 2.85, size = 664, normalized size = 1.68

(cos(3(e + fx)) +isin(3(e + fx))) (—34561'03 fhxsin(3(e + fx)) + 7776¢% f3 sin(e + fx) — 576¢% £3 sin(3(e + fx))

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)~3/(a + I*axCotl[e + f*x])~3,x]

[Out] ((Cos[3x(e + fxx)] + I*Sin[3*(e + £*xx)])*((81*%I)*(32%c"3*xf"3 + 24*c ™ 2%d*xf"2
* (3% + 4xf*xx) + 12%c*kd™2*%fx (-7 + (12%xI)*f*x + 8*xf"2%x"2) + d~3%(-45%I - 84
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*fxx + (72xI)*f72%xx72 + 32%f73%x73))*Cos[e + f*xx] + 16%(36*%c™3*f 3% (I + 6*f
*x) + 18*%c72xd*f72x (-1 + (6*I)*f*x + 18*f72*x72) + 6xc*xd™2+f* (-1 - 6*xf*x +
(18*I)*f~2*%x"2 + 36%f~"3*x73) + d~3*(1 - (B6*I)*f*x — 18*f~2%x"2 + (36*%I)*f"3
*x73 + B4*xf~4*xx74))*Cos[3*(e + f*x)] - (4131*I)*d"3xSin[e + f*x] - 8748*cx*d
~2+%f*Sinle + f*xx] + (9720%I)*c”2*d*f " 2*Sinl[e + f*x] + 7776%c”3*f"3*Sinl[e +
fxx] - 8748*d"3xfxx*Sin[e + f*x] + (19440*I)*c*xd~2+f " 2*x*Sinl[e + f*x] + 233
28*c”2*d*f"3*xx*Sin[e + fxx] + (9720%I)*d"3*f"2*xx"2*Sin[e + f*x] + 23328*cx*d
“2xf73%x"2xSin[e + f*x] + 7776xd"3*f"3*x"3*Sinl[e + f*x] + (16*I)*d”"3*Sin[3*
(e + £xx)] + 96*xcxd™2xf*Sin[3*(e + f*x)] - (288*I)*c 2xd*f~2+xSin[3*(e + fx*x
)] - 576%c”3*f"3*Sin[3*(e + fxx)] + 96*d"3*f*x*Sin[3*(e + f*x)] - (576*I)*c
*d"2+f " 2*xx*Sin[3x (e + fxx)] - 1728*c”2xd*f " 3*x*Sin[3*(e + f*x)] - (3456%I)x*
c"3*xf " 4*x*x3in[3* (e + f*xx)] - (288*I)*d"3*f " 2xx"2*Sin[3*x(e + f*x)] - 1728*c*
d"2*f"3%x"2*%Sin[3*x (e + f*x)] - (5184*I)*c 2xd*xf 4*x"2+Sin[3*x(e + f*x)] - 57
6+%d"3*f"3*x”"3*Sin[3*(e + f*x)] - (3456*I)*cxd~2*xf " 4xx~3%3in[3*(e + f*x)] -
(864%*I)*d"3*f"4*x"4*xSin[3*(e + £*x)]))/(27648*%a~3*xf~4)

fricas [A] time = 0.95, size = 353, normalized size = 0.89

864 d° fAx* + 3456 cd? f4x® + 5184 ¢?d f*x? + 3456 ¢3 f4x + (5761' d° f3x3 + 576i 3 f3 — 288 c2df? — 96i cd* f +

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 3/ (atI*axcot(f*x+e))”3,x, algorithm="fricas")

[Out] 1/27648%(864*xd~3*f 4*x"4 + 3456*%cxd~2*xf~4*xx~3 + 5184*c™2*xd*xf~4*xx"2 + 3456%*cC
“3kfT4xx + (B576%I*xd"3*f"3%x73 + 576xIxc 3*xf"3 — 288*c”2xd*f"2 — 96xIxc*xd 2%

f + 16%d"3 + (1728*I*xcxd~2*f~3 - 288%d"3*xf"2)*x"2 + (1728*I*xc~2*%d*f~3 - 576
*ckd"2%f72 - 96xIxd"3*f)*x)*e” (6%I*f*xx + 6xIxe) + (-2592%I*d"3*f " 3*x"3 - 25
92%I*c~3*f~3 + 1944%c™2xd*f~2 + 972xIxc*d™2xf - 243+%d"3 + (=7776*I*xcxd”2*xf~

3 + 1944xd73*f"2)*x72 + (=T7776*I*c”™2xd*xf~3 + 3888*c*d"2*f~2 + 972xI*d~3*f)*

x)*e” (4xIxfxx + 4xI*e) + (5184*Ixd"3*f"3%x~3 + 5184*I*c”~3*f~3 — T776%c™2*d*

£f72 - 7776xIxcxd”2+%f + 3888*%d"3 + (15552*Ixc*xd"2+%f"3 - 7776xd"3*xf"2)*x"2 +
(15552*I*c™2*d*f~3 — 15552%c*d™2%f72 — T7776xI*d"3*f)*x)*e” (2*I*xf*x + 2xI*e)

)/ (a"3%xf~4)

giac [B] time = 0.61, size = 623, normalized size = 1.57

864 d it + 3456 cd? fAx® + 576i d3 f3x3el61/+610) _ 250 8 r3x3pl4ifrrdie) 4 5184; 3B 3,32 f+2ic) | 5184

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 3/ (a+I*a*xcot(f*x+e))”3,x, algorithm="giac")
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[Out] 1/27648%(864*d"3*xf~4*x"4 + 3456%c*xd"2*xf "4*xx"3 + 576*I*d~3*f " 3xx"3*e™ (6*I*fx*
X + 6xIxe) — 2592+I*d"3*f " 3*kx"3*ke” (4*xIxf*x + 4*I*e) + 5184*I*d~3*f " 3*x"3*e”
(2%I*xfxx + 2*xI*e) + 5184*c™2*xd*xf~4*x™2 + 1728%I*cxd™2+f " 3xx " 2*xe”™ (6*I*f*x +
6*xIxe) — TT7T76xIxcxd™2xf ~3%x"2%e” (4*I*f*xx + 4xIxe) + 15552*I*c*xd”2*f " 3*x"2*e
T(2+I*f*kx + 2%I*xe) + 3456%c™3xf74*x + 1728*I*c”2xd*f " 3*x*e” (6*I*f*x + 6xI*e
) — 288*d73*f "2*xx"2*%e” (6xIxfxx + 6%I*e) - T776xI*xc”2xd*xf " 3*x*e” (4*I*f*xx + 4
*I*e) + 1944*d"3*xf"2xx"2%e” (4*I*f*x + 4*xI*xe) + 15552%I*c™2+d*f " 3kx*ke™ (2*xI*f
*X + 2%I*e) — T776x%d"3*f " 2+x"2xe” (2xIxf*x + 2%I*e) + 576xI*c”3*xf " 3*xe™ (6*I*f
*x + 6*I*e) — B576*xcxd™2xf " 2%x*e” (6*I*f*x + 6xIxe) — 2592%I*c~3*f " 3*e” (4xI*f
*x + 4*xI*e) + 3888xcxd”2%f " 2*x*e” (4xI*f*xx + 4xIxe) + 5184*I*c 3*f " 3*xe™ (2xIx*
fxx + 2%I*xe) — 15552%c*d™2*f " 2kx*ke” (2xI*xfxx + 2%I*e) - 288*c”2xd*xf~2xe” (61
*f*xx + 6%I*ke) — 96xI*d"3xfrx*e” (6*%I*f*x + 6xI*xe) + 1944%c™2+d*f " 2*e™ (4*xI*fx*
X + 4xIxe) + 972%I*xd"3*f*x*xe” (4xI*xf*x + 4xI*e) - T776xc™2xd*xf " 2*xe”™ (2*I*f*x
+ 2xIxe) — TT776xI*d " 3xfxx*e” (2%I*f*xx + 2*%Ixe) - 96*I*xcxd " 2*f*xe” (6xI*xf*x + 6
*Ixe) + 972*xIkcxd"2xfxe” (4*I*f*x + 4*xI*xe) — 7776xIxcxd™2+f*xe” (2kI*f*xx + 2%I
xe) + 16*%d"3*e” (6xIxfxx + 6%Ixe) - 243*d"3*xe” (4*xIxf*x + 4*xI*e) + 3888*d"3*e
T(2%Ixf*x + 2xI*xe))/(a~3*xf~4)

maple [B] time = 1.72, size = 3997, normalized size = 10.09

output too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)~3/(a+Ixa*xcot(f*x+e))"3,x)

[Out] 1/f74/a"3*%(-3xd"3xe*x((f*xx+e) 2% (-1/4*(sin(f*x+e) "3+3/2*sin(f*x+e)) *xcos (f*x+
e)+3/8*f*x+3/8%e)+1/8* (fxx+e) *sin(f*xx+e) "4+1/32* (sin(f*x+e) "3+3/2*sin(f*x+e
))*cos (f*x+e)+9/64xf*x+9/64*e-3/8* (f*xx+e) *cos (f*x+e) "2+3/16*sin(f*x+e)*cos(
fxx+e)-1/4*x (fxx+e) ~3)+3*d"3*ke 2% ((f*x+e) *(-1/4* (sin(f*x+e) "3+3/2*sin(f*x+e)
)*cos (f*x+e)+3/8*f*x+3/8*%e)-3/16* (f*x+e) "2+1/16*sin(f*x+e) “4+3/16*sin(f*x+e
) T2)+3%c*xd"2%e " 2xfx (-1 /4x (sin (f*x+e) "3+3/2*sin(f*x+e) ) xcos (f*x+e)+3/8*f*x+3
/8%e)+12*xc ™ 2xd*exf 2% (-1/6*sin(f*x+e) "3*cos(f*x+e) ~3-1/8*sin(f*x+e)*cos (f*x
+e) "3+1/16*xsin(fxx+e)*cos (f*x+e)+1/16xFxx+1/16%e)+12%I*c*d " 2*xF* (1/4* (f*xx+e)
~2%sin(f*xx+e) "4-1/2% (fxx+e) *(-1/4*(sin(f*x+e) "3+3/2*sin(f*x+e) ) *cos (f*xx+e)+
3/8xf*x+3/8%e)+1/24* (fxx+e) "2-1/72*xsin(f*x+e) "4-1/24*sin(f*x+e) "2-1/6* (f*xx+
e) "2xsin(f*xx+e) "6+1/3x (fxx+e) *(-1/6*(sin(f*x+e) "5+5/4*sin(f*x+e) "3+15/8*sin
(f*x+e))*cos(f*x+e)+5/16xf*x+5/16%e)+1/108*sin (f*x+e) ~6) —6*c*kxd™2ke*xf* ((f*x+
e)*x(-1/4*(sin(f*x+e) "3+3/2*sin(f*x+e) ) *cos (f*x+e)+3/8*f*x+3/8%e)-3/16* (f*x+
e) "2+1/16*sin(f*x+e) ~4+3/16*sin (f*x+e) ~2) -3*c " 2xd*exf 2% (-1/4* (sin(f*x+e) 3
+3/2*sin(f*x+e) ) *xcos (f*x+e) +3/8*f*x+3/8*%e) -12xc*xd~2%e " 2*f* (-1/6*sin(f*x+e)”
3xcos (fxx+e) "3-1/8*sin(f*x+e)*xcos (f*xx+e) "3+1/16*sin(f*xx+e)*cos(fxx+e)+1/16%*
fxx+1/16%e) +12xIxcxd " 2xe " 2xf*(-1/6*sin(f*xx+e) "2xcos (f*x+e) “4-1/12xcos (f*xx+e
)"4)+18*I*xcxd ™ 2%exfx (1/4* (f*x+e)*sin(fxx+e) "4+1/16% (sin(f*x+e) "3+3/2*sin (fx*
x+e) ) *xcos (fxx+e)-3/32*%f*x-3/32*%e) —12*xI*d"3*e* (1/4* (f*x+e) "2xsin(f*x+e) ~4-1/
2% (f*xx+e) *(-1/4* (sin(f*x+e) "3+3/2*sin(f*x+e) ) *cos (f*x+e)+3/8*f*x+3/8*e)+1/2
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4x (fxx+e) "2-1/72*sin(f*x+e) ~4-1/24xsin(fxx+e) "2-1/6*% (f*x+e) "2*sin(f*x+e) "6+
1/3*%(fxx+e) *(-1/6*(sin(f*x+e) "5+5/4*sin(f*x+e) "3+15/8*sin(f*x+e) ) *xcos (f*xx+e
)+5/16xf*x+5/16%e)+1/108*sin (f*x+e) ~6) +3*c”2xd*f " 2x ((f*x+e) * (-1/4* (sin(f*x+
e) "3+3/2*sin(f*x+e) ) *cos (f*x+e)+3/8*f*x+3/8%e) -3/16% (f*x+e) "2+1/16*sin (f*x+
e) "4+3/16*xsin(fxx+e) "2)-3/4*xI*xc 3*f " 3*sin(fxx+e) “4+4*xI*xc 3*f 3% (-1/6xsin(fx*
x+e) "2*xcos (fxx+e) "4-1/12*cos (f*x+e) ~4) -9*xI*d " 3xe 2% (1/4* (f*xx+e) *sin(f*x+e)”
4+1/16*%(sin(f*xx+e) "3+3/2*sin(f*x+e) ) *cos (f*x+e)-3/32xf*x-3/32%e) -12%d " 3*e"~2
*((fxx+e)*(-1/4*(sin(f*x+e) "3+3/2*sin(f*x+e) ) *cos (f*x+e)+3/8*f*x+3/8*%e)-1/3
2% (fxx+e) "2+1/96*xsin (f*xx+e) "4+1/32*sin (f*x+e) "2-(f*x+e)*(-1/6*(sin(f*x+e)”5
+5/4%sin(f*x+e) "3+15/8*sin(f*x+e)) *cos (f*x+e)+5/16*f*x+5/16*%e)-1/36*sin(f*x
+e) "6)+c”3*f"3* (-1/4* (sin(f*x+e) "3+3/2*sin(f*x+e) ) *cos (f*x+e)+3/8*f*xx+3/8*e
)—-d"3%e" 3% (-1/4*(sin(f*x+e) ~3+3/2*sin (f*x+e)) *cos (f*x+e) +3/8*f*x+3/8*e) -3*I
*d7" 3% (1/4* (f*x+e) “3*sin(f*x+e) ~4-3/4*x (f*x+e) "2*%(-1/4* (sin(f*x+e) ~3+3/2*sin(
f*x+e) ) *cos (f*xx+e)+3/8*f*x+3/8%e) -3/32*% (f*xx+e)*sin(f*x+e) "4-3/128* (sin (f*x+
e) "3+3/2*sin(f*x+e) ) *cos (f*x+e)-27/256*f*x-27/256*%e+9/32* (f*x+e) *cos (f*x+e)
~2-9/64*sin(f*xx+e)*cos (fxx+e)+3/16* (f*xx+e) "3) +12*xd"3*xe* ((f*x+e) 2% (-1/4*(si
n(f*x+e) "3+3/2*sin(f*x+e)) *cos (f*x+e)+3/8*f*x+3/8%e) +1/48* (f*x+e) *sin (f*x+e
)"4+1/192* (sin(f*xx+e) "3+3/2*sin (f*x+e)) *cos (f*xx+e)+47/1152xf*x+47/1152*%e-1/
16% (f*x+e) *cos (f*x+e) "2+1/32*sin (f*x+e) *cos (f*xx+e) -1/24* (f*xx+e) ~"3-(f*x+e) "2
*(-1/6*(sin(f*x+e) "5+5/4xsin (f*x+e) "3+15/8*sin(f*x+e) ) *cos (f*x+e)+5/16*F*xx+
5/16%e)-1/18* (f*x+e) *sin(f*x+e) "6-1/108* (sin(f*x+e) "5+5/4xsin(f*x+e) "3+15/8
*sin(f*x+e)) *cos (fxx+e) ) +4*I+d"3* (1/4* (f*x+e) "3*xsin(f*x+e) "4-3/4* (f*x+e) ~2%
(-1/4* (sin(f*x+e) "3+3/2*sin(f*x+e)) *cos (f*x+e)+3/8*xf*x+3/8%e)-1/24* (f*x+e) *
sin(fxx+e) ~4-1/96*(sin(f*x+e) "3+3/2*sin(f*x+e)) *cos (f*x+e)-1/18xf*x-1/18*e+
1/8* (f*x+e) *xcos (f*x+e) "2-1/16*sin(f*x+e)*cos(fxx+e)+1/12x (fxx+e) "3-1/6*% (f*x
+e) "3*sin(f*x+e) "6+1/2x (f*xx+e) "2%(-1/6* (sin(f*x+e) "5+5/4*sin(f*x+e) ~3+15/8%
sin(f*x+e))*cos(f*x+e)+5/16*%f*x+5/16*e)+1/36* (f*x+e)*sin (f*x+e) "6+1/216*(si
n(f*x+e) "5+5/4xsin(f*xx+e) "3+15/8*xsin(f*x+e)) *xcos (f*x+e))+4*xd"3*xe”" 3% (-1/6*si
n(fxx+e) "3*xcos(f*x+e) "3-1/8*sin(f*x+e)*cos(f*x+e) "3+1/16*sin(f*x+e)*xcos (f*x
+e)+1/16xfxx+1/16%e) -4xc~3*f 3% (-1/6*sin(f*x+e) “3*cos (f*x+e) "3-1/8*sin (f*x+
e)*cos (f*x+e) "3+1/16*sin(f*x+e)*cos(fxx+e)+1/16xfxx+1/16%e)+12xI*xc™2xd*f 2%
(1/4* (fxx+e)*sin(fxx+e) "4+1/16x(sin(f*x+e) "3+3/2*sin(f*x+e)) *cos(f*x+e)-1/2
4xfxx—1/24xe-1/6% (f*x+e) *sin(f*x+e) "6-1/36* (sin(f*x+e) "5+5/4*sin(f*x+e) ~3+1
5/8*sin(f*x+e))*cos (f*x+e))-9/4*xI*cxd " 2*xe” 2xf*sin (f*x+e) “4-12*xI*c™ 2xd*e*f 2
*(-1/6*sin(f*x+e) "2*cos (f*x+e) “4-1/12%cos (fxx+e) ~4) -9 Ixc*xd™2xf* (1/4* (f*x+e
) "2%sin(f*xx+e) “4-1/2% (fxx+e) *(-1/4* (sin(f*x+e) ~3+3/2xsin(f*x+e) ) *cos (f*x+e)
+3/8*f*x+3/8%e)+3/32% (f*x+e) "2-1/32*sin(f*x+e) ~4-3/32*sin(f*x+e) "2) -9*I*c~2
*d*f"2% (1/4* (fxx+e) *sin(f*x+e) "4+1/16*%(sin(f*x+e) ~3+3/2*sin(f*x+e)) *cos (f*x
+e)-3/32*xfxx-3/32%e) +24xc*d" 2xe*xf* ((f*x+e) * (-1/4* (sin(f*x+e) ~3+3/2*xsin (f*x+
e))*cos (fxx+e)+3/8xf*x+3/8%e)-1/32*% (f*x+e) "2+1/96*sin (f*x+e) "4+1/32*sin (f*x
+e) "2-(f*xx+e) *(-1/6*(sin(f*x+e) "5+5/4*sin (f*x+e) ~3+15/8*sin(f*x+e) ) *cos (f*x
+e)+5/16xfxx+5/16%e)-1/36*sin(f*x+e) "6) +9*xI*xd " 3xe* (1/4* (f*x+e) "2*sin(f*x+e)
~4-1/2% (fxx+e) *(-1/4x (sin(f*x+e) "3+3/2*sin(f*x+e) ) *cos (f*x+e)+3/8*f*x+3/8*e
)+3/32% (f*xx+e) "2-1/32*sin(f*x+e) "4-3/32*sin(f*x+e) "2) —12xc~2xd*f 2% ((f*x+e)
*(-1/4* (sin(f*x+e) "3+3/2xsin (f*x+e) ) *cos (f*x+e)+3/8xf*x+3/8%e)-1/32*x (f*x+e)
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~2+1/96*sin(f*x+e) ~4+1/32%sin(fxx+e) "2- (fxx+e) *(-1/6*(sin(f*x+e) "5+5/4*sin(
f*xx+e) "3+15/8*sin(f*x+e)) *cos(f*x+e)+5/16xf*xx+5/16%e)-1/36*sin(f*x+e) ~6)-4*
I*xd"3%e"3*(-1/6*sin(f*x+e) "2xcos (f*x+e) "4-1/12*%cos (f*x+e) “4)-12%c*d~2*f* ((f
*x+e) 2% (-1/4* (sin(f*x+e) "3+3/2*sin(f*x+e) ) *cos (f*xx+e)+3/8*f*x+3/8*e)+1/48x%
(f*xx+e)*sin(fxx+e) “4+1/192% (sin(f*x+e) ~3+3/2*xsin(f*x+e) ) *cos (f*x+e)+47/1152
*fxx+47/1152%e-1/16% (f*xx+e) *cos (f*x+e) "2+1/32*sin (f*x+e) *cos (fxx+e)-1/24*(f
*x+e) "3-(fxx+e) "2x(-1/6*(sin(f*x+e) "b+5/4*xsin(f*xx+e) "3+15/8*sin(f*x+e)) *cos
(f*x+e)+5/16xf*x+5/16%e)-1/18* (f*x+e) *sin(f*x+e) "6-1/108*(sin(f*x+e) "5+5/4%
sin(f*x+e) "3+15/8*sin(f*x+e))*cos (f*x+e) ) +12*xI*xd"3xe~ 2% (1/4* (f*x+e) *sin(f*x
+e)"4+1/16x (sin(f*x+e) ~3+3/2*xsin(f*x+e)) *cos (fxx+e)-1/24*f*x-1/24*e-1/6*%(f*
x+e) *sin(f*x+e) "6-1/36% (sin(f*x+e) “5+5/4*xsin(f*xx+e) "3+15/8*sin(f*x+e)) *cos(
fxx+e))-24xIxcxd ™ 2%e*xf* (1/4* (fxx+e) *sin(f*x+e) “4+1/16*(sin(f*x+e) ~3+3/2*sin
(f*x+e) ) *cos(f*x+e)-1/24xf*x-1/24%e-1/6% (f*x+e) *sin(f*x+e) "6-1/36* (sin(f*x+
e) "5+5/4*sin(f*x+e) "3+15/8*sin(f*x+e) ) *cos (f*xx+e) ) +9/4*I*c 2*xd*exf " 2xsin (f*
x+e) "4+3/4%Ixd"3*e” 3xsin (fxx+e) "4+3*xckxd" 2+ x ((f¥x+e) "2% (-1/4* (sin(f*x+e) "3+
3/2xsin(f*x+e) ) *cos (fxx+e)+3/8*f*xx+3/8*e)+1/8* (f*¥x+e) *sin(f*xx+e) "4+1/32*%(si
n(f*xx+e) "3+3/2xsin(f*x+e)) *xcos (fxx+e)+9/64*f*xx+9/64*e-3/8* (fxx+e) *cos (f*xx+e
) "2+3/16*sin(f*x+e) *cos (f*x+e)-1/4* (f*x+e) "3) -4*xd"3* ((f*x+e) "3*(-1/4*(sin(f
*x+e) "3+3/2*sin(f*x+e) ) xcos (f*x+e)+3/8*f*x+3/8*e) +1/32% (f*x+e) "2*sin(f*x+e)
“4-1/16*%(f*xx+e) *(-1/4x (sin(f*x+e) "3+3/2*sin(f*x+e) ) *cos (f*x+e)+3/8*F*x+3/8x%
e)-47/768* (fxx+e) ~2+11/2304*sin (f*x+e) "4-25/768*sin (f*x+e) "2-3/32* (fxx+e) "2
*cos (f*x+e) "2+3/16x (fxx+e) * (1/2*sin(f*x+e) *cos (fxx+e)+1/2+xf*x+1/2%e)-3/64*(
fxx+e) "4-(fxx+e) "3*x(-1/6*(sin(f*x+e) ~5+5/4xsin(f*x+e) "3+15/8*sin(f*x+e)) *co
s(f*x+e)+5/16*f*x+5/16%e)-1/12* (f*x+e) "2*sin(f*x+e) "6+1/6% (f*x+e) *(-1/6*(si
n(f*x+e) “5+5/4*sin(f*x+e) "3+15/8*sin(f*x+e))*cos (f*x+e)+5/16xf*xx+5/16%e)+1/
216*xsin(fxx+e) "6)+d " 3* ((f*x+e) "3*(-1/4* (sin(f*x+e) ~3+3/2*sin(f*x+e) ) *cos (fx*
x+e)+3/8xfxx+3/8%e)+3/16*% (f*xx+e) "2xsin (f*x+e) "4-3/8* (f*xx+e)*(-1/4* (sin(f*x+
e) "3+3/2*sin(f*x+e)) *xcos (f*x+e)+3/8xfxx+3/8%e)-27/128* (fxx+e) "2-3/128*sin(f
*x+e) "4-45/128*sin(f*x+e) "2-9/16* (f*x+e) "2*xcos (f*x+e) "2+9/8* (f*xx+e) *(1/2*si
n(f*x+e)*xcos (f*x+e)+1/2*xf*x+1/2*xe)-9/32% (f*x+e) "4))

maxima [F(-2)] time = 0.00, size = 0, normalized size = 0.00

Exception raised: RuntimeError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~3/(atI*axcot(f*x+e)) 3,x, algorithm="maxima"

[Out] Exception raised: RuntimeError >> ECL says: Error executing code in Maxima:
expt: undefined: O to a negative exponent.

mupad [B] time = 1.62, size = 418, normalized size = 1.06

(-1283 2 - 2df18i+18cd f+dP9i) 1i P#x33i dx (22 fP+cdf2i-d?) 9% 4222 (2
- +

e2i+fx2i + +
© 64 4 1643 f 328 f3 3;
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Verification of antiderivative is not currently implemented for this CAS.

[In] int((c + d*x)~3/(a + axcot(e + f*x)*1i)~3,x)

[Out] exp(ex2i + f*xx*2i)*((d"3*x73%31)/(16%a~3*f) - ((d73%9i - 12%c™3*f~3 - c”2*d
*f72%181 + 18*cxd™2*xf)*1i)/(64*a~3*f74) + (dxx*x(2*xc™2xf72 - d72 + cxd*f*2i)
*x91)/(32*%a~3*£73) + (d"2*x"2*(d*1i + 2*cxf)*91)/(32*%a~3*£72)) - exp(exd4i +
fx*41i)*((d73*%x73%31)/(32*%a~3*f) - ((d73%9i - 96*c™3*f~3 - c ™ 2*d*f~2x72i +
36xc*xd"2*xf)*11) /(1024*a~3*f~4) + (d*x*(8*c™2+%f"2 - 472 + c*xd*xf*x41i)*9i) /(256
*¥a”3%f73) + (d72*x72x(d*1i + 4xc*f)*9i)/(128%a~3*%f72)) + exp(e*6i + f*x*61i)
*((d73*x73*%11)/(48*a~3xf) - ((d"3*1i - 36*%c™3*f~3 - ¢ 2+%d*f~"2*%18i + 6*xc*xd”~2
*f)*11) /(1728*%a"3*xf~4) + (d*x*(18*c™2*f"2 — d~2 + c*d*f*61)*11i)/(288*a~3*f~

3) + (A72*x72%(d*1i + 6xcxf)*1i)/(96*a~3+f"2)) + (c™3*x)/(8*a"3) + (d"3*x74

)/ (32%xa~3) + (3%c™2%d*x"2)/(16%a"3) + (cxd~2%x"~3)/(8%a"3)

sympy [A] time = 0.84, size = 935, normalized size = 2.36

(-21233664ia0c> f116210-63700992ia0c2d {1 xe?i° +31850496a0 2d f 10¢2i¢~63700992ia0cd? f 11 x2e21¢ +63700992a cd? £ 102+ 31850496ia0cd? f

x4(_d3€6ie+3d364ie_3d362ie) x3(_Cd266ie+3Cd2€4ie_3cd232ie) xz(—362d€6[5+962d€4i6—9Czd€2[e) x(_63€6ie+363€4ie_3c3€2ie)
+ + -
3243 843 1643 843

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**3/(atIxaxcot(f*x+e))**3,x)

[Out] Piecewise((-((-21233664*I*a*x*x6*xcx*3*xfx*x11xexp(2xI*e) — 63700992*I*ax*E6*cx*2
xd*xfrkl1*kxkexp(2%I*xe) + 31850496*ax*6xck*x2*xd*xf*x10%exp(2+xI*e) - 63700992*Ix*
ax*kBxckdkk2kfxk 1 1xx*x2%exp (2%Ixe) + 63700992*%a**6*ckd*x*2+f**x10*x*exp (2xI*e)
+ 31850496*Ixa*x*6*xckd*x*2+xf**xOkexp (2xI*e) - 21233664*I*kar*Gxd**3*kfr*k11kx**3
xexp(2+I*e) + 31850496*a*x*6xd**x3*f*x*x10*x**2xexp(2*I*e) + 31850496*I*a**6*dx*
*3xfxxOkx*kexp (2%I*e) - 15925248xa*x*6xd*x*3*xf**8xexp (2xI*e) ) xexp (2xI*fxx) + (
10616832+ Ixax*6xcx*x3*xfx*k11kexp(4*xI*xe) + 31850496*I*ax*Gxckx*x2*xd*f*x11xx*exp (
4xIxe) - 7962624*xax*x6xcx*kx2xd*xf*x10%exp(4*I*e) + 31850496%I*ax*kGrcxd**2xf**1
1xx**2xexp (4*Ixe) — 15925248*a*x6xcxd*x*2*f**x10xx*exp(4*xIxe) - 3981312 Ixaxx
Bxcxdx*2*xfxkOxexp (4*I*xe) + 10616832*Ika*x*6*xd*x*3xf*x11xx**3*kexp(4*xI*xe) - 796
2624 *xax*x6xdxk3xfxkx10*x**2*xexp (4*xI*xe) — 3981312xIka*x*x6xd**3*f**xOxx*exp (4*I*xe
) + 995328*axx6xd*x*3xf*xx8*exp (4*I*xe) ) kxexp (4*xI*f*xx) + (-2359296*I*kax*6*c**3x%
fxx1lkexp(6xI*xe) — T7077888*Ika*xxE6*ck*2xd*xf**11*xkexp(6xI*xe) + 1179648*ax*6x
ck*2xdxf*xx10%exp (6*I*ke) - 7077888k I*ax*Bkckd*r*2xfxx11xx**x2*xexp(6*Ixe) + 235
9296*a*x*6*ckd*x*2*f**x10xx*exp (6%xIxe) + 393216*I*a*x*6*ckd**2*xf**9*kexp (6*xI*e)
- 2359296*I*a**B*xd*x*3*f**11xx**3xexp (6*I*ke) + 1179648*ax*B*xd**3*f**10*xx**2x
exp(6*Ixe) + 393216*I*xax*x6xd*x*3xf**x9*xx*kexp(6*xI*e) — 65536*a*x*x6*xdx*3xf*x8*ex
p(6*Ixe))*xexp(6xI*f*x))/(113246208*a**9xf*x*x12) , Ne(113246208*a*x*9xf*x12, 0)
), (x*x4x(-d**3*exp(6*I*xe) + 3kd*x*3*exp(4*Ixe) - 3kd**3xexp(2*Ixe))/(32*axx*
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3) + x*#*3* (—ckd*x*2xexp(6xI*e) + 3kckd**2%exp(4d*Ixe) - 3kxcxd*x*2kxexp(2xIxe))/
(8xax*3) + xx*k2x (-3kc*k*x2xd*xexp(6xIxe) + O*xck*2xd*xexp(4*xI*e) - 9kck*2*d*xexp (
2xIxe) )/ (16*%ax*3) + x*(-c**3*exp(6*I*e) + 33xc*k*3*xexp(4*xIxe) - 33*c*k*3*exp(2*
Ixe))/(8*a*x*3), True)) + c**3%x/(8*a**3) + 3Ikck*2xd*x**2/(16%a**3) + ckxd**2
*x*%3/ (8%xax*3) + d*xx3xx**x4/(32%a**3)
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2
3.78 f (c+dx)

(a+ia cot(e+fx))3
Optimal. Leaf size=294

3d(c + dx)e2er2fx 3d(c + dx)e et 4% d(c + dx)e® X Bi(c + dx)2e?er2fX 3i(c + dx)2ete4fx (e + dx
1643 f2 6403 f2 144032 1603 f 324%f 18

[Out] -3/32%I*d”2%exp(2*Ixe+2*xIxf*x)/a~3/f73+3/256*I*d~2*exp (4*xI*e+4xI*f*x)/a~3/f
~3-1/864*%Ixd"2*xexp (6xI*e+6xI*xf*xx)/a~3/f~3-3/16*d*exp (2xI*xe+2xI*f*x)* (d*x+c)
/a~3/£72+3/64xd*exp (d*xIxe+4xI*f*x)* (d*xx+c) /a~3/f72-1/144*d*exp (6% [*xe+6xI*f*
x)*(d*x+c) /a~3/f72+3/16xI*xexp (2xIxe+2*xI*xf*x) * (d*x+c) "2/a~3/£-3/32xI*exp (4*I
xe+4xIxf*x)* (dxx+c) "2/a"3/f+1/48*Ixexp (6xI*e+6*xI*xf*xx)* (d*x+c) ~2/a"~3/f+1/24%
(d*x+c)~3/a~3/d

Rubi [A] time = 0.27, antiderivative size = 294, normalized size of antiderivative

= 1.00, number of steps used = 11, number of rules used = 3, integrand size = 23,
number of rules _ ) 130, Rules used = {3729, 2176, 2194}

integrand size

3d(c + dux)e?ie+2ifx +3d(c + dx)ediet4ifx d(c + dx)ebieroifx +3i(c + dx)2e2e2X 3j(c 4 dx)2etier4ifx . i(c + dx)
16 2 643 f2 144032 163 f 3243 f 18

Antiderivative was successfully verified.
[In] Int[(c + d*x)"2/(a + Ixa*Cotle + f*x])~3,x]

[Out] (((=3%I)/32)*d"2*E~((2xI)*e + (2xI)*fxx))/(a~3*f~3) + (((3%I)/256)*d~2*xE~((
4xT)xe + (4xI)*f*x))/(a"3*f~3) - ((I/864)*d"2+«E~((6*I)*e + (6*I)*xf*x))/(a"3

*f73) - (B*d*E"((2*I)*e + (2*I)*f*x)*(c + d*x))/(16%a~3*xf72) + (3*d*E~((4*I

Yke + (4*I)xfxx)*(c + d*x))/(64*a~3*xf~2) - (d*E~((6*%I)*e + (6xI)*f*x)*(c +
d*x))/(144*xa~3*xf~2) + (((3*I)/16)*E~((2*xI)*e + (2*I)*f*x)*(c + d*x)~2)/(a"3

xf) - (((3%I)/32)*E~((4xI)*e + (4xI)*f*xx)*(c + d*x)72)/(a"3*f) + ((I/48)*E~
((6xI)*xe + (B6*xI)*f*xx)*(c + dxx)72)/(a"3*f) + (c + d*xx)~3/(24*a~3+*d)

Rule 2176

Int [((b_)*(F_)~((g_.)*x((e_.) + (£_)*x(x_))))"(n_)*x((c_.) + (d_.)*(x_)) " (m
_.), x_Symbol] :> Simp[((c + d*x) m*x(b*F~(gx(e + f*x))) n)/(f*g*n*Log[F]),
x] - Dist[(d*m)/(f*xg*n*Logl[F]), Int[(c + d*x)"(m - 1)*(b*F~(g*x(e + f*x))) n
, x]1, x] /; FreeQ[{F, b, ¢, d, e, f, g, n}, x] & GtQ[m, 0] && IntegerQ[2+*m
] && '$UseGamma === True

Rule 2194

Int [((F)~((c_d)*x((a_.) + (b_.)*(x_))))"(n_.), x_Symbol] :> Simp[(F~(c*x(a +
b*x)) ) n/(b*xc*nxLog[F]), x] /; FreeQ[{F, a, b, c, n}, xl]
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Rule 3729

Int[((c_.) + (d_0*(x_))"(m_)*((a_) + (b_.)*tan[(e_.) + (f_.)*(x_)1)"(n_),
x_Symbol] :> Int[ExpandIntegrand[(c + d*x)™m, (1/(2%a) + E~((2xax(e + f*x))
/b)/(2*a))~(-n), x], x] /; FreeQ[{a, b, c, d, e, f, m}, x] && EqQ[a~2 + b~2
, 0] && ILtQ[n, O]

Rubi steps
(c+ dx)2 e f (C + dx)z 3621'e+2ifx(c + dx)z .\ 3€4ie+4ifx(c + dx)z e6ie+6ifx(c + dx)z i
(a +iacot(e + fx))® 843 843 843 843
(c+dx)® [0+ dn)2dx 3 [e2e2f¥(c+dx)2dx 3 [ eHerdifx(c + dx
= —_ b +
24a3d 8a3 8a3 8a3
3i62ie+2ifx(c + dx)Z 3ie4ie+4ifx(c + dx)Z ie6ie+6z’fx(c + dx)Z (c+ dx)3 (Zd)f4
—_ _ + —
16a3f 32a3f 48a3 f 24a3d
3d62ie+2ifx(c + dx) 3de4ie+4ifx(c + dx) de6ie+6ifx(c + dx) 3i62ie+2ifX(C + dx)?
16a3f2 64a3 f? 14443 f2 16a3f
3id2e2iet2ifx  3jq2p4ietdifx g2 bie+6ifx 3d€2ie+2ifx(c + dx) 3de4ie+4ifx(c +¢
= + - - +
32a3f3 25643 f3 86443 f3 1643 f2 64a3 2

Mathematica [A] time = 0.81, size = 369, normalized size = 1.26

288f3x (3c? + 3cdx + d2x?) + 648(cos(2e) + i sin(2e)) cos(2fx)((1 + i)cf + d(-1 + (1 + i) f)) (L + d)cf +d((L +

Antiderivative was successfully verified.

[In] Integratel[(c + d*x)~2/(a + I*axCotl[e + f*x])~3,x]

[Out] (288*f~3xx*(3*%c™2 + 3*c*d*x + d™2*x72) + 648*x((1 + I)*c*f + dx(-1 + (1 + I)
*fxx) )% ((1 + ID*cxf + d*x(I + (1 + I)*f*x))*Cos[2xf*x]*(Cos[2*e] + I*Sin[2*e
1) - 81x((2 + 2xI)xc*xf + d*x(-1 + (2 + 2xI)*f*xx))*((2 + 2*I)*ckxf + d*x(I + (2
+ 2%I)*f*xx))*Cos [4*xf*x]*(Cos[4*e] + I*Sin[4*e]) + 8*%((3 + 3*I)*c*xf + d*x(-1
+ (3 + 3*D)*f*x))*x((3 + 3*I)*ckxf + d*x(I + (3 + 3*I)*fx*x))*Cos[6*f*x]*(Cos[
6xe] + I*Sin[6*e]) + (648*I)*((1 + I)*c*xf + dx(-1 + (1 + D)*f*x))*((1 + I)x*
cxf + d*(I + (1 + I)*f*x))*(Cos[2*¥e] + I*Sin[2*e])*Sin[2*xf*xx] - 81x(d - (2
+ 2xI)kcxf — (2 + 2*xI)*d*f*x)*(d + (2 - 2%xI)*cxf + (2 - 2*I)*d*xf*x)*(Cos[4*
e] + I*Sin[4*e])*Sin[4xf*xx] + (8*I)*((3 + 3*xI)*cxf + d*(-1 + (3 + 3*I)*fx*x)
Yk ((3 + 3xI)*ckxf + d*x(I + (3 + 3%I)xf*x))*(Cos[6*%e] + I*Sin[6%e])*Sin[6%f*x
1)/(6912%a~3*£~3)



161

fricas [A] time = 0.81, size = 207, normalized size = 0.70

2882323 + 864 cd f322 + 864 2 f3x + (1441 d2 f222 +144i 2 f2 — 48 cdf — 8i d? + (288i cdf? - 48 d? f)x)e(&?‘

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/6912*%(288*d"2*xf~3*x~3 + 864*xcxd*f~3*x"2 + 864*c™2+xf " 3*x + (144*xI*d~2xf 2%
X"2 + 144xIxc™2+f72 - 48*ckxd*f — 8*xI*xd"2 + (288*I*ckd*xf~2 — 48*d~2xf)*x)*e”
(6*%I*xfxx + 6xIxe) + (—-648*I*d"2*xf"2*x"2 - 648*I*c”2*xf~2 + 324*cxd*xf + 81*I*

d"2 + (-1296*I*xcxd*f~2 + 324*d"2*f)*x)*e” (4*xI*f*xx + 4*xIxe) + (1296*xI*xd~2*f~

2%x72 + 1296%I*c”2*xf~2 - 1296%c*d*f - 648*I*d"2 + (2592*I*c*xd*f~2 - 1296*d~

2+f) *x) ke (2xI*f*xx + 2xI*xe))/(a~3*f"3)

giac[A] time = 0.55, size = 351, normalized size = 1.19

288 d2 323 + 864 cd 322 + 144i d2 f2x2el01/76) _ 648, g2 2,204/ +4ie) | 1906 42 £2520(2/x42i¢) 4 gy 2 f3,

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/6912*%(288*d~2*xf"3%x"3 + 864*cxd*f~3*x"2 + 144+I+d"2*f " 2*xx"2*%e” (6*xI*xfxx +
6*xI*xe) - 648*xI*xd"2xf " 2xx"2%e” (4*I*f*x + 4*xI*xe) + 1296%I+d"2*f " 2*x"2*xe” (2*I*

fxx + 2*%I*xe) + 864*c™2xf " 3*kx + 288*I*ckd*xf " 2*kx*e” (6*I*f*x + 6%I*e) - 1296%I
*ckd*xf T2kxke” (4xIxf*x + 4%I*e) + 2592xI*cxd*xf " 2kx*xe™ (2xIxf*x + 2xI*e) + 144
*TxCc™2+¢f"2%e” (6xI*xf*xx + 6%I%e) — 48*d " 2*xf*xx*xe” (6xI*xf*x + 6*I*e) - 648*xI*xc”2
*f72%e” (4xI*f*xx + 4xIxe) + 324*d"2*f*xxke” (4xIxfxx + 4+Ixe) + 1296%I*xc~2*xf~2

*e” (2*%I*kf*xx + 2%xI*xe) — 1296%d"2*f*x*ke” (2xI*f*xx + 2xIxe) - 48*ckdxf*xe” (6xI*f

*X + 6%I*e) + 324xckdxfxe” (4xIxf*x + 4xI*xe) - 1296%ckdxfxe” (2xI*xf*x + 2*Ix*e

) — 8xI*xd"2*xe” (6xI*xf*x + 6xI*e) + 81*xI*xd " 2*e” (4*I*xf*xx + 4*xIxe) — 648*xI*d~ 2%

e~ (2*¢I*f*x + 2xIxe))/(a~3*%f73)

maple [B] time = 1.48, size = 1843, normalized size = 6.27

Expression too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((dxx+c) 2/ (a+Ixa*xcot(f*x+e)) " 3,x)

[Out] 1/£f73/a"3%(-6xI*cxd*f*x(1/4%(f*x+e)*sin(f*x+e) "4+1/16*(sin(f*x+e) " 3+3/2*sin(
fxx+e))*xcos(f*xx+e)-3/32xf*xx-3/32%e) +4xI*xc 2%xf 2% (-1/6*sin(f*x+e) "2%cos (f*x+
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e)"4-1/12*xcos (fxx+e) "4) -8*I*xd"2%e*x (1/4* (fxx+e) *sin(f*x+e) "4+1/16*(sin(f*x+e
) "3+3/2*sin(fxx+e) ) xcos (fxx+e) -1/24*xfxx-1/24%xe-1/6*% (f*x+e)*sin(f*x+e) " 6-1/3
6% (sin(f*x+e) "5+5/4*sin(f*x+e) ~3+15/8*sin(f*x+e) ) *cos (f*x+e) ) +8*xI*kxcxd*xf*(1/
4x (f*x+e)*sin(fxx+e) “4+1/16*x (sin(f*x+e) ~3+3/2*sin(f*x+e)) *xcos (f*x+e)-1/24%f
*x-1/24%e-1/6% (f*xx+e) *sin(f*x+e) "6-1/36* (sin(f*x+e) ~5+5/4xsin(f*x+e) ~3+15/8
*gin(f*x+e)) *cos (f*xx+e) ) -3%I*d"2* (1/4* (f*xx+e) "2xsin (f*x+e) "4-1/2*x (f*xx+e) * (-
1/4* (sin(f*x+e) ~3+3/2*sin(f*x+e) ) *cos (f*x+e)+3/8*f*x+3/8*e)+3/32* (f*¥x+e) ~2-
1/32*sin(f*x+e) "4-3/32*sin(f*x+e) "2) +4*xI*d"2*e" 2% (-1/6*sin(f*x+e) "2*cos (f*x
+e)"4-1/12xcos (fxx+e) ~4)-4*xd~ 2% ((f*xx+e) "2x (-1/4* (sin(f*x+e) "3+3/2*sin(f*x+e
))*cos (f*x+e)+3/8xfxx+3/8%e)+1/48* (f*xx+e) *sin(f*x+e) "4+1/192*(sin(f*x+e) "3+
3/2xsin(f*xx+e) ) *xcos (fxx+e)+47/1152xf*x+47/1152*%e-1/16* (f*x+e)*cos (f*x+e) "2+
1/32%sin(f*x+e)*cos (fxx+e)-1/24* (fxx+e) ~3-(f*xx+e) 2% (-1/6*x(sin(f*x+e) "5+5/4
*sin(f*x+e) ~3+15/8*sin(f*x+e) ) *cos(f*x+e)+5/16*%f*x+5/16*%e)-1/18* (f*x+e) *sin
(fxx+e)"6-1/108*(sin(f*x+e) "5+5/4*sin(f*x+e) "3+15/8*sin(f*x+e)) *cos (f*xx+e))
-8xckxd*f*x ((fxx+e)*(-1/4x(sin(f*x+e) "3+3/2*sin(f*x+e)) *cos (f*x+e)+3/8xf*x+3/
8%e)-1/32x (f*xx+e) "2+1/96*sin(f*x+e) ~4+1/32*sin(fxx+e) "2-(fxx+e) *(-1/6*(sin(
f*xx+e) "5+5/4*xsin (f*x+e) "3+15/8*sin(f*x+e) ) *cos (f*x+e)+5/16*%f*x+5/16*%e)-1/36
*sin (f*x+e) "6) +8xd " 2xex ((f*x+e) *(-1/4*(sin(f*x+e) "3+3/2*sin(f*x+e)) *cos (f*x
+e)+3/8*xfxx+3/8%e)-1/32* (f*x+e) "2+1/96*sin (f*x+e) “4+1/32*sin(f*x+e) ~2- (fxx+
e)*(-1/6*(sin(f*x+e) "5+5/4*sin(f*x+e) "3+15/8*sin(f*x+e)) *cos(f*x+e)+5/16*f*
x+5/16*e)-1/36xsin(f*x+e) "6)—4*xc™2xf 2% (-1/6*sin (f*x+e) "3*cos (f*x+e) ~3-1/8%
sin(fxx+e)*cos (fxx+e) "3+1/16*xsin(f*xx+e) *xcos(f*x+e)+1/16xf*x+1/16%e) +8*c*d*e
*f*x(-1/6*sin(f*x+e) "3*cos (f*x+e) ~3-1/8*sin(f*x+e)*xcos (fxx+e) "3+1/16*xsin(f*x
+e)xcos (fxx+e)+1/16*xExx+1/16%e) -4*xd"2%e 2% (-1/6*sin(f*xx+e) "3xcos (f*xx+e) "3-1
/8*xsin(fxx+e)*xcos (fxx+e) "3+1/16xsin(f*xx+e)*cos(fxx+e)+1/16xf*x+1/16%e)+3/2%
Ixcxd*exf*sin(f*x+e) "4-3/4xIxc 2%f " 2*sin (f*x+e) "4+6xI*xd"2xex (1/4* (f*x+e) *si
n(f*x+e) ~4+1/16% (sin(f*x+e) ~3+3/2xsin(f*x+e)) *cos (f*xx+e)-3/32*%f*xx-3/32%e)+4
*I+d"2% (1/4* (fxx+e) "2xsin (f*x+e) "4-1/2*x (fxx+e)*(-1/4* (sin(f*x+e) ~3+3/2*sin(
fxx+e))*cos (f*x+e)+3/8xf*x+3/8%e)+1/24* (f*x+e) "2-1/72*xsin(f*x+e) "4-1/24*sin
(f*x+e) "2-1/6% (f*x+e) "2*xsin(f*x+e) "6+1/3*% (fxx+e) *(-1/6*(sin(f*x+e) "5+5/4%si
n(f*x+e) "3+15/8*sin(f*x+e) ) *cos(f*x+e)+5/16*f*x+5/16*%e)+1/108*sin(f*x+e) ~6)
-3/4*I*d"2*%e" 2*sin(f*x+e) "4-8*I*c*kd*exf*(-1/6*xsin(f*x+e) "2*cos (f*x+e)"4-1/1
2%cos (f*xx+e) ~4)+d" 2% ((fxx+e) 2% (-1/4* (sin(f*x+e) "3+3/2*xsin(f*x+e) ) *xcos (f*x+
e)+3/8*f*x+3/8%e)+1/8* (fxx+e) *sin(f*x+e) "4+1/32*(sin(f*x+e) "3+3/2*sin(f*x+e
))xcos (f*x+e)+9/64*xf*xx+9/64*xe-3/8* (f*x+e) *cos (f*x+e) "2+3/16*xsin (f*x+e) *cos(
frx+e)-1/4x (fxx+e) "3) +2xcxdxf* ((fxx+e) *(-1/4* (sin(f*x+e) "3+3/2*sin(fxx+e) ) *
cos (fxx+e)+3/8*f*x+3/8%e)-3/16*% (f*x+e) "2+1/16*sin(f*x+e) "4+3/16xsin(f*x+e)”
2)-2%d"2*ex ((f*xx+e)*(-1/4* (sin(f*x+e) "3+3/2*sin(f*x+e) ) *cos (f*x+e)+3/8*f*x+
3/8%xe)-3/16% (f*x+e) "2+1/16*sin(f*x+e) “4+3/16*sin(f*x+e) "2)+c 2%~ 2% (-1/4* (s
in(f*x+e) ~3+3/2*sin(f*x+e) ) *cos (f*x+e)+3/8*f*x+3/8*e) —2xcxd*xe*xf* (-1/4* (sin(
f*x+e) "3+3/2*xsin(fxx+e)) *cos (f*x+e)+3/8*xf*xx+3/8*e)+d " 2%e 2% (-1/4* (sin(f*x+e
)"343/2*sin(f*x+e) ) *xcos (fxx+e)+3/8*f*xx+3/8*e))

maxima [F(-2)] time = 0.00, size = 0, normalized size = 0.00

Exception raised: RuntimeError
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2/ (a+I*a*xcot(f*x+e))”3,x, algorithm="maxima")

[Out] Exception raised: RuntimeError >> ECL says: Error executing code in Maxima:
expt: undefined: O to a negative exponent.

mupad [B] time = 1.00, size = 263, normalized size = 0.89

2 (2 . 2 . . . . > 2 ) )
e621+fx21 (6C f +Cdf6l_3d ) U dZXZ31 ax (ZCf+d11) 31]_ee‘lj+f364i ((24(: f +Cdf121_3d

+ +
3243 f3 1643 f 1643 f2 25643 f3

Verification of antiderivative is not currently implemented for this CAS.

[In] int((c + d*x)~2/(a + axcot(e + f*xx)*1i)~3,x)

[Out] exp(ex2i + f*xx*x2i)*x(((6*c™2+%f72 - 3%d"2 + c*xd*xf*6i)*11i)/(32*a~3*£73) + (d"2
*x72%31) /(16%a~3*f) + (d*x*(d*1i + 2*c*xf)*31)/(16%a"3*£72)) - exp(ex4i + fx
x*¥41) % (((24*c™2*%f72 - 3*%d™2 + cxd*xf*12i)*11)/(266%a”~3*%£73) + (d"2%xx72x%31i)/(
32*%a~3*f) + (dxx*(d*1i + 4*cxf)*31)/(64*a"3*%f72)) + exp(ex6i + fxx*x6i)*(((1
8xcT2+f72 - d72 + ckd*xf*61)x1i)/(864*a~3*f73) + (d72*x72%1i)/(48%a~3xf) + (

dxx* (d*1i + 6*xc*xf)*11)/(144%a~3*%£72)) + (c™2*x)/(8*a~3) + (d72*x~3)/(24*a"3

) + (c*xd*x~2)/(8*a~3)

sympy [A] time = 0.64, size = 578, normalized size = 1.97

(1327104252 82 ~2654208ia%cd f Sxe?°+1327104a0cd 7 ¢2i¢~1327104iad? f8x2¢%1¢ +1327104a0d2 f 7 xe? +663552ia°d? {02 )2/ + (66355

x3(_d2€6ie+3d2€4ie_3d2€2ie) xZ(_Cdeéie+3cde4ie_3Cd82ie) x(_02861'6_'_302841'6_3(:2621'6)
+ +
2443 8a3 8a3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((dxx+c)**2/(atI*a*xcot (f*xx+e))**3,x)

[Out] Piecewise((-((-1327104*I*a*x*x6xc**2+f*x8xexp(2*xIxe) - 2654208*Ixax*kGkcxd*f*x
8xx*exp(2*%Ixe) + 1327104xa*x*6kcxd*f*x*Txexp(2%I*e) — 1327104*Ixa*x*6kxd**k2xf**
Bkxx*k2kexp (2%I*e) + 1327104*a*x*x6xd*x*x2*f*x7*x*kexp(2%I*e) + 663552*Ika*x*xG*xd*x*
2xfxx6xexp (2% I*xe) ) kexp (2xI*xf*x) + (663552%Ixa**Bkcx*k2xf**x8*xexp(4*xI*xe) + 132
7104xI*xax*6xcxdxf*x*x8*xkexp (4*xI*xe) — 331776*%ax*x6xckxd*xf*x7*exp(4*xIxe) + 66355
2k DkaxkGkdxk 2k xxBkxx*2kexp (4*I*e) — 331776*ax*xG*xd*x*x2*f**x7*x*kexp(4*xI*xe) - 8
2944xTxa*x*6xd*x*x2*f**6kexp (4*xI*e) ) xexp (4*I*xfxx) + (-147456%I*a*x*6kcx*k2*f**8xk
exp(6*xIxe) - 294912*Ikxax*x6*ckd*xf**8*xxxexp(6*xI*xe) + 491B52*ax*6kckd*xf**xT7xexp (
6%Ike) — 147456%Ixa*xx6xd*x*2xf*x8xx**2xexp (6*%I*e) + 49152ka*x*xE*xd*x*2*f**7*x*e
xp(6%I*xe) + 8192*%Ixa*x*xB*xd**2xf*x6*xexp (6*Ixe))*xexp(6*xI*xf*x))/(7077888*a*x*9*f
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*x%9) , Ne(7077888*a*x*x9xfxx9, 0)), (x**3*(-d*x2*exp(6*xIxe) + 3xd*x2*exp(4*xIxe
) = 3kdx*2kexp(2+I*e))/(24*a*x*3) + x**2x(-c*xd*exp(6*I*e) + 3*ckdrexp(4*I*e)
- 3xckxdxexp(2+I*e))/(8*a**3) + x*(-c*x2*xexp(B*Ixe) + 33xc**x2*xexp(4*xIxe) - 3
xckx2%exp (2xIxe) )/ (8xa*xx3), True)) + c**2%x/(8%a**3) + cxd*xx*2/(8%a*x*3) +
d*xx2xx*x*3/ (24%a*x*3)
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3.99 f c+dx

(a+ia cot(e+fx))3

Optimal. Leaf size=209

i(c + dx) x(c + dx) 11d 1lidx  dx? i(c + dx)
a - + 3t : Y963 F 1673 : 2 6
8f (a3 + ia3 cot(e + fx)) 8a 962 (a3 + ia3 cot(e + fx)) 9%a°f 16a°> 8af(a+iacot(e+ fx))* 6

[Out] 11/96%Ixd*x/a”3/f-1/16xd*x~2/a"~3+1/8*x*(d*x+c)/a~3+1/36*d/f~2/(a+I*a*xcot (f*
x+e)) " 3-1/6*I*(d*x+c) /f/(a+I*a*xcot (fxx+e)) " 3+5/96*d/a/f~2/ (a+I*axcot (f*x+e)
)"2-1/8%I*(d*x+c)/a/f/(a+I*xa*xcot (f*x+e)) "2+11/96*d/f~2/(a~3+I*a"3*cot (f*x+e
))-1/8xI*(d*x+c)/f/(a"3+I*xa"3*xcot (f*x+e))

Rubi [A] time = 0.22, antiderivative size = 209, normalized size of antiderivative
= 1.00, number of steps used = 11, number of rules used = 3, integrand size = 21,

M = 0143, Rules used = {3479/ 8/ 3730}

integrand size

i(c + dx) x(c + dx) 11d 1lidx  dx? i(c + dx)
. + 3t : Y963 F 1673 - 2 4
8f (a3 + iad cot(e + fx)) 8a 962 (a3 + ia3 cot(e + fx)) 9%a°f 16a° 8af(a +iacot(e+ fx))* 6

Antiderivative was successfully verified.
[In] Int[(c + d*x)/(a + I*axCot[e + fx*x])~3,x]

[Out] (((11*I)/96)*d*x)/(a~3*f) - (d*x"2)/(16*xa~3) + (x*(c + d*x))/(8*a"3) + d/(3
6xf"2x(a + I*axCotl[e + f*x])73) - ((I/6)*(c + dxx))/(f*x(a + I*axCot[e + fxx

1)°3) + (5*%d)/(96*xaxf~2*(a + I*xa*Cot[e + f*xx])~2) - ((I/8)*(c + dxx))/(axf*

(a + I*axCotl[e + f*x])72) + (11xd)/(96*xf~2*x(a"3 + I*a~3*Cot[e + f*x])) - ((
I/8)*(c + d*xx))/(f*x(a"3 + I*a~3*Cotl[e + fx*x]))

Rule 8

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

Rule 3479

Int[((a_) + (b_.)*tan[(c_.) + (d_.)*(x_)1)"(n_), x_Symbol] :> Simp[(ax(a +
b*xTan[c + d*x]) n)/(2*xb*d*n), x] + Dist[1/(2*a), Int[(a + bx*Tan[c + dx*xx])~(
n+ 1), x], x] /; FreeQ[{a, b, c, d}, x] && EqQ[a"2 + b~2, 0] && LtQ[n, O]

Rule 3730

Int[((c_.) + (d_D)*(x_))"(m_.)*x((a_) + (b_.)*tanl[(e_.) + (f_.)*x(x_)1)"(n_),
x_Symbol] :> With[{u = IntHide[(a + b*Tan[e + f*x])™n, x]}, Dist[(c + d*x)
“m, u, x] - Dist[d*m, Int[Dist[(c + d*x)"(m - 1), u, x], %], x]] /; FreeQ[{



166

a, b, c, d, e, £}, x] && EqQ[a”2 + b~2, 0] &% ILtQ[n, -1] && GtQ[m, O]

Rubi steps
c+dx _ x(c+dx) i(c + dx) ~ i(c +dx) _ i(c +dx)
(a+iacot(e+ fx))® =~ 8ad - 6f(a+iacot(e+ fx))®> 8af(a+ iacot(e+ fx))? 8f (a3 + a3 cot(e

_dx® x(c+dx) i(c + dx) i(c + dx)
T 164 " 83 6f(a + iacot(e + fx))3 - 8af(a + iacot(e + fx))? - 8f (a3 4

_dx? s x(c + dx) . d ~ i(c + dx) .\
~ 1643 843 36f2(a +iacot(e + fx))> 6f(a+iacot(e+ fx))®  32af?
ide  dx*  x(c+dx) d i(c + dx)

= - + + , — , +
16a3f 1643 843 36f%(a +iacot(e + fx))® 6f(a+ iacot(e + fx))3

_ Bidx  dx? s x(c + dx) .\ d ~ i(c + dx) \

© 32a3f 1643 843 36f2(a +iacot(e + fx))3 6f(a+iacot(e+ fx))3

_ 1idx  dx*  x(c +dx) d i(c + dx)

©96a3f 164 " 8a3 " 36 f?(a + ia cot(e + fx))3 - 6f(a + iacot(e + fx))3 !

Mathematica [A] time = 0.66, size = 244, normalized size = 1.17
108i(2cf + d(2fx + 1)) cos(2(e + fx)) + 27(—4icf — 4idfx + d) cos(4(e + fx)) — 216¢f sin(2(e + fx)) + 108cf si

Antiderivative was successfully verified.

[In] Integratel[(c + d*x)/(a + IxaxCotle + fx*x])~3,x]

[Out] (-72*%d*e”2 + 144xcxexf + 144*xcxf~2*xx + 72xd*f72+x"2 + (108*I)*(2xcxf + d*(I
+ 2*f*x))*Cos[2*x(e + f*x)] + 27*%(d - (4*I)*cxf — (4*I)*d*f*x)*Cos[4*x(e + f

*x)] - 4*d*Cos[6*x(e + f*x)] + (24*I)*cxf*Cos[6*(e + f*x)] + (24*I)*d*f*x*Co
s[6x(e + f*xx)] - (108*I)*d*Sin[2*(e + f*x)] - 216*%c*xf*Sin[2*(e + f*xx)] - 21
6*xd*f*x*Sin[2*(e + f*xx)] + (27*I)*d*Sin[4*(e + f*x)] + 108*c*f*Sin[4*x(e + f

*x)] + 108*d*f*x*Sin[4*x(e + f*x)] - (4*I)*d*Sin[6*(e + f*x)] - 24*c*xf*Sin[6

*(e + f*x)] - 24*xd*xf*x*xSin[6%(e + f*x)])/(1152*a~3*xf~2)

fricas [A] time = 0.66, size = 94, normalized size = 0.45

72df22 + 144 cf?x + (24idfx + 24icf - 4d)el® /75 4 (2108idfx —108i cf +27d)el/**4¢) 1 (216id fx +
115232
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)/(a+Ixa*xcot(f*x+e))”3,x, algorithm="fricas")

[Out] 1/1152%x(72*d*f~2*xx"2 + 144%xcxf~2%x + (24%Ixdxf*x + 24xIxc*xf - 4xd)*e” (6*Ix*f
*x + 6xIxe) + (-108%xI*dxf*xx - 108%Ixcxf + 27*xd)*e” (4xIxfxx + 4xIxe) + (216%
Ixdxf*xx + 216%I*cxf — 108*d)xe” (2xIxf*xx + 2%Ixe))/(a~3*f~2)

giac[A] time = 2.08, size = 151, normalized size = 0.72

7242 + 144 cf2x + 24i d fxel8+69) _ 1083 d el 449) 4 2167 d frel2/42i¢) 4 241 cfol6f¥+6i¢) 1084 ¢
1152432

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)/(a+I*axcot(f*x+e))~3,x, algorithm="giac")

[Out] 1/1152%(72xd*xf~2%x72 + 144*c*f~2*%x + 24xIxd*xf*x*e” (6*I*f*x + 6xIxe) - 108*I
*d*xf*xxke” (4xI*f*xx + 4xIxe) + 216*%I*kdxfrxke” (2xI*xfxx + 2%I*e) + 24*xI*kcxf*xe™ (
6xI*xf*x + 6xI*ke) — 108xIxckf*e” (4*xI*xf*xx + 4*xI*xe) + 216*I*ckf*e” (2xI*f*xx + 2

*I*xe) - 4xdxe” (6xIxf*x + 6%xI*xe) + 27xd*e” (4xI*xf*xx + 4*xIxe) - 108*d*xe” (2*Ix*f

*xx + 2*Ixe))/(a"3xf"2)

maple [B] time = 1.06, size = 653, normalized size = 3.12

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)/(a+tI*axcot(f*x+e)) ~3,x)

[Out] 1/f72/a” 3% (4xIxd*(1/4*(f*x+e)*sin(f*x+e) ~4+1/16*(sin(f*x+e) ~3+3/2xsin(f*x+e
))*cos(f*x+e)-1/24*f*x-1/24*e-1/6* (fxx+e)*sin(f*x+e) " 6-1/36* (sin(f*x+e) ~5+5
/4*sin(f*x+e) "3+15/8*sin (f*x+e)) *cos(f*xx+e) ) +4xIxcxf*(-1/6*sin(f*x+e) "2*cos
(f*x+e)~4-1/12*%cos(f*x+e) ~"4)-4*I*d*e* (-1/6*sin(f*x+e) "2xcos (f*x+e) "4-1/12*c
os (f*x+e) "4) -4*xdx ((fxx+e)*(-1/4*(sin(f*x+e) "3+3/2*sin (f*x+e)) *cos (f*x+e)+3/
8xf*xx+3/8%e)-1/32x (f*x+e) "2+1/96*sin(f*x+e) “4+1/32*sin(f*x+e) "2-(f*xx+e)* (-1
/6% (sin(f*x+e) "5+5/4*sin (f*x+e) "3+15/8*sin(f*x+e) ) *xcos(f*x+e)+5/16xf*x+5/16
*xe)-1/36*sin(f*x+e) ~6)-4xcxf*(-1/6*sin(f*x+e) "3*cos (f*x+e) ~3-1/8*sin(f*x+e)
*cos (f*x+e) "3+1/16*xsin(f*x+e) *cos (f*x+e)+1/16xf*x+1/16%e)+4*d*e*x (-1/6*sin(f
*x+e) "3*cos (f*xx+e) "3-1/8*sin (f*x+e) *cos(f*x+e) "3+1/16*sin (f*x+e) *cos (f*x+e)
+1/16xf*x+1/16%e) -3*xI*d* (1/4* (f*x+e) *sin(f*x+e) "4+1/16* (sin(f*x+e) ~3+3/2*si
n(f*x+e))*xcos (f*x+e)-3/32*xf*x-3/32*%e) -3/4*I*c*xf*sin(f*x+e) "4+3/4*xIxd*e*sin(
frx+e) “4+dx ((fxx+e)* (-1/4* (sin(f*xx+e) "3+3/2xsin (f*x+e)) *cos (f*xx+e)+3/8*xfxx+
3/8%e)-3/16*x (fxx+e) "2+1/16*sin(f*x+e) "4+3/16*sin (f*x+e) "2) +cxf*x(-1/4x(sin(f
*xx+e) "3+3/2*sin(f*x+e)) *cos (f*xx+e) +3/8xfxx+3/8%e) ~dxex (-1/4* (sin(f*x+e) ~3+3
/2*sin(f*x+e))*cos (f*xx+e)+3/8*f*x+3/8*e))
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maxima [F(-2)] time = 0.00, size = 0, normalized size = 0.00

Exception raised: RuntimeError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((dxx+c)/(a+I*akxcot(f*x+e))”3,x, algorithm="maxima")

[Out] Exception raised: RuntimeError >> ECL says: Error executing code in Maxima:
expt: undefined: O to a negative exponent.

mupad [B] time = 0.62, size = 144, normalized size = 0.69

e2i+fx2i

. (6cf+d3i)1i g3 )_ee4i+fx4i ((12cf+d3i) i dx3i )+ee6i+fx6i [(6cf+dli) 1i

+ +
3248 f2 1643 f 12843 f2 3243 f 288 a3 f2

Verification of antiderivative is not currently implemented for this CAS.

[In] int((c + d*x)/(a + a*cot(e + fx*xx)*1i)~3,x)

[Out] exp(ex2i + f*xx*2i)*x(((d*31i + 6*cxf)*1i)/(32*%a"3*%f72) + (d*x*31)/(16%a~3%f))
- exp(e*4i + fxxx4i)*x(((d*31 + 12*c*f)*1i)/(128%a~3*f72) + (d*x*31i)/(32%a”
3xf)) + exp(ex6i + f*x*6i)*(((d*x1i + 6*xcxf)=*1i)/(288*a~3*xf72) + (d*x*1i)/(4
8*%a~3xf)) + (d*x72)/(16%a"3) + (c*x)/(8*a~3)

sympy [A] time = 0.46, size = 301, normalized size = 1.44

(—221184ia0¢ f5¢2¢~221184ia%d f5xe?¢+110592a5d f £62¢ )2/ X +(110592ia0c fOe4#¢+110592ia8d fOxete~27648aCd fAe4 )1/ +(~24576iadc foei

+
48

d.

11796484 f6

x2 (—de6ie +3de4i"—3d62i€) x(—ce6ie +3C€4ie—3C82i6)
+
1643 8a3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((dxx+c)/(a+I*akxcot(f*x+e))**3,x)

[Out] Piecewise((-((-221184xI*ax*x6xc*f**5xexp(2+I*xe) - 221184xI*ax*6xd*f**5xx*exp
(2%I*xe) + 110592xa**6*xd*f*xd*xexp(2xIxe))*exp(2xI*xf*xx) + (110592xI*a**6xc*fx*
*x5xexp (4*xIxe) + 110592xIxa*xx6xd*f**xb*xx*xexp(4*xI*e) — 27648*xax*x6xd*f**x4xexp (4

xI*e) ) *exp (4*Ixf*x) + (-24576*I*kax*x6*xckfx*xbxexp(6*I*ke) — 24576*Ikax*xG*d*f*x*
Sxx*xexp(6*%Ixe) + 4096xa*x*6xd*xf*xd*xexp(6*xIxe))*exp(6*%I*xf*x))/(1179648*a**9f

*x%6) , Ne(1179648*a*x*x9xfx*x6, 0)), (x**2*(-d*exp(6*Ixe) + 3kxd*exp(4*Ixe) - 3x
dxexp(2xIx*e))/(16%a**3) + x*(-cxexp(6*I*xe) + 3*cxexp(4xI*xe) - 3*ckxexp(2xIxe
))/(8xa*x3), True)) + c*x/(8%a**3) + d¥x**2/(16xa**3)
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330 [ 1 dx

(c+dx)(a+ia cot(e+fx))3

Optimal. Leaf size=449
d d d

8a3d 8a3d * 8a3d

3iCi (2xf ; %) sin (Ze - ﬂ) iCi (6xf ; %) sin (6e - ﬂ) 3iCi (4x fr %) sin (4e - ‘if) 3Ci (fo n

[Out] -1/8*Ci(6*xcxf/d+6xf*x)*cos(-6*e+6xc*xf/d)/a~3/d+3/8*Ci(4*c*f/d+4*xf*xx)*cos(-4
xe+4*c*xf/d) /a~3/d-3/8*Ci (2*xc*f/d+2*f*x) *cos (-2xe+2xcxf/d) /a~3/d+1/8*1n(d*xx+
c)/a~3/d-3/8*I*cos(-2*xe+2xcxf/d) *Si (2*c*f/A+2*f*x) /a~3/d+3/8*I*cos (-4d*e+d*c

*f/d) *Si (dkcxf/d+4*xf*x) /a~3/d-1/8*I*cos(-6*e+6xcxf/d) *Si (6*c*f/d+6*f*x)/a"3
/d+1/8*I*Ci(6*xc*xf/d+6xfxx)*sin(-6*e+6*xc*f/d)/a~3/d-1/8%3i (6*c*f/d+6*f*x)*si
n(-6xe+6xcxf/d)/a~3/d-3/8*I*Ci (dxcxf/d+4*f*x)*sin(-4*e+d*xc*xf/d)/a~3/d+3/8%S
i(4xc*f/d+4*f*x) *sin(-4*xe+dxcxf/d) /a~3/d+3/8*xI*Ci (2xcxf/d+2*f*x) *sin(-2*e+2
xc*xf/d)/a~3/d-3/8*Si (2xc*f/d+2*f*x) *sin(-2*xe+2xcxf/d) /a~3/d

Rubi [A] time = 1.73, antiderivative size = 449, normalized size of antiderivative
= 1.00, number of steps used = 53, number of rules used = 7, integrand size = 23,

mumber of 1ules _ 0,304, Rules used = {3728, 3303, 3299, 3302, 3312, 4406, 4428}

integrand size
3iCosIntegral (% +2f x) sin (2@ - %) iCosIntegral (% +6f x) sin (66 - %) 3iCosIntegral (% +4
B - +

8a3d 8a3d 8a3d

Antiderivative was successfully verified.
[In] Int[1/((c + d*x)*(a + I*a*xCotle + f*x])~3),x]

[Out] (-3*Cos[2*e - (2xcxf)/d]*CosIntegral [(2*c*f)/d + 2xfxx])/(8*a~3*d) + (3*Cos
[4xe - (4*cxf)/d]l*CosIntegral [(4xcxf)/d + 4*xf*x])/(8xa~3xd) - (Cos[6xe - (6
xcxf) /d]*CosIntegral [(6xc*f)/d + 6xf*xx])/(8%a~3xd) + Loglc + d*x]/(8*%a~3%d)
- ((I/8)*CosIntegral [(6*c*xf)/d + 6xf*x]*Sin[6*xe - (6*xcxf)/d])/(a”3*d) + ((
(3%I)/8)*CosIntegral [(4xc*f)/d + 4xfxx]*Sin[4*e - (4xcxf)/d])/(a"3xd) - (((
3*I)/8)*CosIntegral [(2xc*f)/d + 2*f*x]*Sin[2*e - (2*c*f)/d])/(a~3+d) - (((3
*1)/8)*Cos[2xe - (2%c*f)/d]*SinIntegral [(2xcxf)/d + 2*f*x])/(a"3*d) + (3*Si
n[2xe - (2%c*f)/d]*SinIntegral [(2*c*f)/d + 2%f*x])/(8*a~3*d) + (((3*I)/8)*C
os[4xe - (4xcxf)/d]*SinIntegral [(4*xcxf)/d + 4*xfxx])/(a"3*d) - (3*Sin[4*e -
(4xcxf)/d]l*SinIntegral [(4*c*xf)/d + 4xf*x])/(8*a"3xd) - ((I/8)*Cos[6*xe - (6%
cxf)/d]*SinIntegral [(6*c*f)/d + 6xf*x])/(a~3*d) + (Sin[6%e - (6xc*f)/d]*Sin
Integral [(6xc*f)/d + 6%f*xx])/(8xa~3x*d)

Rule 3299

Int[sin[(e_.) + (£_)*(x)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Simp[SinInte
gralle + f*x]/d, x] /; FreeQl[{c, d, e, f}, x] && EqQ[dxe - cx*f, 0]
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Rule 3302

Int[sin[(e_.) + (£_)*(x)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Simp[CosInte
gralle - Pi/2 + fx*x]/d, x] /; FreeQ[{c, d, e, f}, x] && EqQ[d*(e - Pi/2) -
cxf, 0]

Rule 3303

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

Rule 3312

Int[((c_.) + (d_)*(x_)) " (m_)*sin[(e_.) + (f_.)*(x_)]1"(n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sinle + f*x]°n, x], x] /; FreeQl{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( !'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 11))

Rule 3728

Int[((c_.) + (d_)*(x_))"(m_)*((a_) + (b_.)*tan[(e_.) + (f_)*(x_)1)"(n)),
x_Symbol] :> Int[ExpandIntegrand[(c + d*x)“m, (1/(2*%a) + Cos[2xe + 2xfxx]/(
2%a) + Sin[2%e + 2xfxx]/(2%b))~(-n), x], x] /; FreeQ[{a, b, c, d, e, f}, x]
&& EqQla”2 + b™2, 0] && ILtQ[m, 0] && ILtQ[n, O]

Rule 4406

Int[Cos[(a_.) + (b_.)*(x )]~ (p_)*((c_.) + (d_.)*(x))"(m_.)*Sin[(a_.) + (b
_)*(x )17 (n_.), x_Symbol] :> Int[ExpandTrigReduce[(c + d*x)"m, Sin[a + b*x
1"n*Cos[a + b*x]7p, x], x] /; FreeQ[{a, b, c, d, m}, x] && IGtQ[n, 0] && IG
tQlp, 0]

Rule 4428

Int[((e_.) + (f£_.)*(x_))"(m_.)*Sin[(a_.) + (b_.)*(x_ )1~ (p_.)*Sin[(c_.) + (d

_)*(x_)]1"(q_.), x_Symbol] :> Int[ExpandTrigReduce[(e + f*x)"m, Sin[a + b*x

1°p*Sinl[c + d*x]~q, x1, x] /; FreeQ[{a, b, c, d, e, f}, x] && IGtQ[p, 0] &&
IGtQlg, 0] && IntegerQ([m]

Rubi steps
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1 = f 1 _ 3cos(2e +2fx)  3cos*(2e +2fx) cos’(2e +2fx)
(c +dx)(a +iacotle + fx))> 8a3(c + dx) 8a3(c + dx) 8a3(c + dx) 8a3(c + dx)
sin® (2e+2 . sin(2e+2 . cos?(2e+2
loglerdy 1 TEEx @) [HEE A @) [T
- 8a%d 8a3 843 843
3sin(2e+2fx)  sin(6e+6fx) sin(2e+2fx) sm(é
_ log(c +dx) f ( Ac+dy)  A(c+dy) ) dx (3 ) f ( 4(c+dx) 4(
= +
8a3d 843 843
3 cos (2e - %)C (sz n 2fx) logle+dn) 31'(:1(% " 4fx) sin (4
B 8a3d 8a3d 8a3d
~ Bcos (Ze— %)C (ch + 2fx) logle+dy) | 31'(11(% + 4fx) sin (4
- 8a3d 8a3d 8a3d

3COS(2€—Lf)C (Zcf+2fx) cos(6e—if)C (6Cf+6fx) log(c
8a3d 8a3d 8

Mathematica [A] time = 0.58, size = 197, normalized size = 0.44

-3 (C (Zf C;dx)) + 1Si (Zf (C;dx))) (cos (Ze - %) +isin (26 - Tf)) +3 (C (4f (C;dx)) + 1Si (4f (C;dx))) (cos (46
8a3d

Antiderivative was successfully verified.

[In] Integrate[1/((c + dxx)*(a + Ixa*xCotle + f*x])~3),x]

[Out] (Loglc + d*xx] - 3*(Cos[2%e - (2%c*f)/d] + I*Sin[2%e - (2%c*f)/d])*(CosInteg
ral[(2«xfx(c + d*x))/d] + IxSinIntegral[(2*f*(c + d*x))/d]) + 3*(Cos[4xe - (
4xcxf)/d] + IxSin[4*xe - (4xcxf)/d])*(CosIntegral [(4xfx(c + d*x))/d] + I*Sin
Integral [(4xfx(c + d*x))/d]) - (Cos[6*%e - (6*cxf)/d] + I*Sin[6%e - (6xcx*f)/
d])*(CosIntegral [(6*xf*(c + d*x))/d] + I*SinIntegral[(6xf*(c + dx*x))/d]))/(8
*a”~3%d)

fricas [A] time = 0.83, size = 113, normalized size = 0.25

6ide—6icf dide-4icf 2ide-2icf

Ei(6idfx+6icf)e( y )_3E1(4idfx+4icf)e( y )+3Ei(2idfx+2icf)e( y )_log(dx+c)

d d d d

8 a3d
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)/(a+I*a*xcot(f*x+e))”3,x, algorithm="fricas")

[Out] -1/8*(Ei((6*Ixd*f*xx + 6xIxcxf)/d)*e” ((6xIxd*e - 6xIxcxf)/d) - 3*xEi((4xIxdxf
*¥x + 4xIxcx*xf)/d)*xe” ((4xIxdxe - 4xIxcxf)/d) + 3*Ei((2xIxd*xfxx + 2%Ixcxf)/d)*
e~ ((2*Ixd*xe - 2*Ixcxf)/d) - log((d*x + c)/d))/(a~3xd)

giac [B] time = 1.54, size = 1887, normalized size = 4.20

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)/(a+I*a*xcot(f*x+e))~3,x, algorithm="giac")

[Out] -1/8*(cos(6*c*f/d)*cos(e) 6*cos_integral (6x(dxf*x + c*f)/d) - I*cos(e) 6*co
s_integral (6*(d*f*x + cxf)/d)*sin(6*cxf/d) + 6xI*cos(6*xc*f/d)*cos(e) bxcos_
integral (6% (dxf*x + c*f)/d)*sin(e) + 6*cos(e) 5*cos_integral (6*(d*f*x + cxf
)/d)*sin(6*xcxf/d)*sin(e) - 16xcos(6*cxf/d)*cos(e) “4*cos_integral (6x(dxf*x +
cxf)/d)*sin(e) "2 + 1b*I*cos(e) 4*cos_integral (6x(dxf*x + c*f)/d)*sin(6*c*f
/d)*sin(e) "2 - 20*Ixcos(6*c*f/d)*cos(e) 3*cos_integral (6% (d*xf*x + cxf)/d)*s
in(e)~3 - 20*cos(e)"3*cos_integral (6x(dxf*x + c*f)/d)*sin(6*c*f/d)*sin(e)”3
+ 15xcos(6*c*f/d)*cos(e) "2*cos_integral (6% (dxf*x + c*f)/d)*sin(e)”4 - 15x*I
xcos(e) "2*cos_integral (6*(d*xf*x + c*f)/d)*sin(6xc*f/d)*sin(e)”4 + 6xI*cos(6
xc*xf/d)*cos(e)*cos_integral (6% (d*f*x + cxf)/d)*sin(e)”5 + 6*cos(e)*cos_inte
gral (6% (dxf*x + c*xf)/d)*sin(6*c*f/d)*sin(e)”5 - cos(6*c*f/d)*cos_integral (6
x(d*xf*x + c*xf)/d)*sin(e)”6 + Ixcos_integral (6*(d*xfxx + c*f)/d)*sin(6*xcxf/d)
xsin(e)”6 + Ixcos(6*c*xf/d)*cos(e) 6*sin_integral (6x(dxf*x + c*xf)/d) + cos(e
) "6*sin(6xc*f/d)*sin_integral (6x(d*xf*x + c*f)/d) - 6%cos(6*c*f/d)*cos(e) 5
sin(e)*sin_integral (6*(d*f*x + cxf)/d) + 6xI*cos(e) 5*sin(6*c*f/d)*sin(e)*s
in_integral (6*(d*f*x + cxf)/d) - 15*I*xcos(6*c*f/d)*cos(e) 4*sin(e) 2%sin_in
tegral (6x(d*f*x + cxf)/d) - 1b*cos(e) 4*xsin(6xc*f/d)*sin(e) "2*sin_integral(
6% (dxfxx + c*f)/d) + 20*cos(6*c*xf/d)*cos(e) 3*sin(e) "3*sin_integral (6% (d*fx*
x + cxf)/d) - 20*%Ixcos(e) " 3*sin(6*cxf/d)*sin(e) 3*sin_integral (6x(d*f*x + c
*xf)/d) + 15*I*xcos(6*c*f/d)*cos(e) 2*sin(e) “4*sin_integral (6x(dxf*x + c*f)/d
) + 15%cos(e) "2*sin(6*c*f/d)*sin(e) “4*sin_integral (6% (d*xf*x + cxf)/d) - 6xc
os(6xcxf/d)*cos(e)*sin(e) "b*sin_integral (6% (d*f*x + cxf)/d) + 6xI*cos(e)*si
n(6*xcxf/d)*sin(e) "b*sin_integral (6x(d*f*x + c*xf)/d) - Ixcos(6xc*f/d)*sin(e)
“6*sin_integral (6x(dxf*x + c*f)/d) - sin(6*c*xf/d)*sin(e) “6*sin_integral (6x(
dxfxx + c*f)/d) - 3*cos(4xcxf/d)*cos(e) 4*cos_integral (4*x(d*xf*x + cxf)/d) +
3xI*cos(e) “4*xcos_integral (4x(d*f*x + cxf)/d)*sin(4*c*xf/d) - 12%Ixcos(4*cx*f
/d)*cos(e) "3*cos_integral (4x(dxf*x + c*f)/d)*sin(e) - 12*cos(e) 3*cos_integ
ral (4% (dxf*x + c*f)/d)*sin(4xc*f/d)*sin(e) + 18*cos(4xcxf/d)*cos(e) "2xcos_i
ntegral (4% (dxf*x + c*f)/d)*sin(e)”2 - 18*Ixcos(e) 2*cos_integral (4x(dxf*x +
cxf)/d)*sin(4xc*xf/d)*sin(e) "2 + 12*xIxcos(4*c*xf/d)*cos(e)*cos_integral (4*(d
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xf*xx + c*xf)/d)*sin(e)”3 + 12*cos(e)*cos_integral (4x(dxf*x + c*xf)/d)*sin(4*c
xf/d)*sin(e) "3 - 3%cos(4*c*f/d)*cos_integral (4*(d*f*x + cxf)/d)*sin(e)”4 +
3xI*cos_integral (4x(dxf*x + c*f)/d)*sin(4xc*xf/d)*sin(e)”4 - 3*I*cos(4*xcxf/d
)*cos(e) "4xsin_integral (4* (d*f*x + cxf)/d) - 3*cos(e) “4*sin(4*cxf/d)*sin_in
tegral (4x(d*f*x + c*xf)/d) + 12*cos(4*xcxf/d)*cos(e) " 3*sin(e)*sin_integral (4%
(d*f*xx + cxf)/d) - 12*%Ixcos(e) " 3*sin(4*cxf/d)*sin(e)*sin_integral (4x(d*f*x
+ cxf)/d) + 18*Ixcos(4*c*f/d)*cos(e) 2*sin(e) "2*sin_integral (4*(d*xf*x + c*f
)/d) + 18xcos(e) "2*sin(4*c*f/d)*sin(e) "2*sin_integral (4 (d*f*x + c*f)/d) -

12xcos (4*c*xf/d)*cos(e)*sin(e) "3*sin_integral (4x(dxf*x + c*f)/d) + 12xI*cos(
e)*sin(4*xcxf/d)*sin(e) "3*sin_integral (4* (d*f*x + cxf)/d) - 3*I*cos(4*xcxf/d)
xsin(e) "4*sin_integral (4x(dxf*x + c*f)/d) - 3*sin(4*cxf/d)*sin(e) 4*sin_int
egral (4x(dxfxx + c*xf)/d) + 3%cos(2xc*f/d)*cos(e) 2*cos_integral (2 (d*f*x +

ckxf)/d) - 3*I*cos(e) 2*cos_integral (2x(d*xf*x + c*f)/d)*sin(2*c*xf/d) + 6xI*c
os(2xcxf/d)*cos(e)*cos_integral (2x(d*f*x + c*xf)/d)*sin(e) + 6%cos(e)*cos_in
tegral (2x(d*f*x + c*xf)/d)*sin(2*c*f/d)*sin(e) - 3*cos(2xc*f/d)*cos_integral
(2% (d*f*x + cxf)/d)*sin(e)”2 + 3*I*xcos_integral (2% (d*f*x + cxf)/d)*sin(2*cx*
f/d)*sin(e) "2 + 3*I*cos(2xc*f/d)*cos(e) "2*sin_integral (2% (d*xf*x + cxf)/d) +
3*cos(e) "2xsin(2xcxf/d)*sin_integral (2x(d*f*x + c*f)/d) - 6*cos(2*c*f/d)*c
os(e)*sin(e)*sin_integral (2 (d*f*x + c*f)/d) + 6*I*cos(e)*sin(2*c*f/d)*sin(
e)*sin_integral (2x(dxf*x + c*f)/d) - 3*Ixcos(2*c*f/d)*sin(e) 2*sin_integral
(2% (d*f*x + cxf)/d) - 3xsin(2*c*f/d)*sin(e) "2*sin_integral (2x(d*f*x + c*xf)/
d) - log(d*x + c))/(a"3xd)

maple [A] time = 0.64, size = 560, normalized size = 1.25

3iSi (4 fr+des i ‘4‘13) cos (‘“f ‘4‘16) 3iCi (4 Fr+det 2 ‘4de) sin (4“f ‘4”) 3iSi (2 Fx+2e +

d d d d

2cf-2de
d

) COS

8a3d 8a3d
Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(d*x+c)/(at+Ixa*cot (f*x+e)) 3,x)

8a3d

[Out] 3/8*%I/a~3*Si(4xfxx+4xe+d*x(cxf-d*xe)/d)*xcos(4*(cxf-d*e)/d)/d-3/8%xI/a"3*Ci (4x*f

*x+4*e+4* (cxf-d*xe) /d) *sin (4* (cxf-d*e) /d) /d-3/8*I/a~3*31i (2*f*x+2*e+2* (cxf-d*
e)/d) *cos (2% (cxf-d*e)/d) /d+3/8*I/a " 3*Ci (2xf*x+2*xe+2* (cxf-d*e) /d) *sin (2* (c*f
-d*e)/d) /d-3/8/a"3x31i (2xf*x+2*xe+2* (cxf-d*e) /d) *sin(2* (cxf-d*e) /d)/d-3/8/a"3
*C1 (2*f*x+2*%e+2* (cxf-dxe) /d) xcos (2% (cxf-d*e) /d) /d-1/8/a"3*Si (6*xf*xx+6*xe+6% (c
*f-d*e) /d) *sin(6*x (cxf-dxe)/d) /d-1/8/a"3*Ci (6xfxx+6*e+6% (cxf-d*e) /d) *cos (6*(
cxf-d*e)/d) /d+3/8/a"3*Si (dxfxx+4*e+4* (cxf-d*e) /d) *sin(4* (cxf-d*e)/d) /d+3/8/
a~3*Ci (4xf*xx+4*xe+d* (cxf-d*e)/d) *cos (4*x(cxf-d*e)/d) /d+1/8/a"3*1n((f*x+e)*d+c
*f-d*xe)/d-1/8%1/a~3*3i (6xf*x+6xe+6* (cxf-d*e)/d) *cos (6*(cxf-d*xe)/d) /d+1/8*I/
a~3*Ci(6*f*x+6*xe+6* (cxf-dxe)/d)*sin(6* (c*xf-d*e)/d)/d
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maxima [A] time = 0.90, size = 275, normalized size = 0.61

fcos (_6 (dec f)) E, (_ 6i (fx-+e)d-6ide+6i cf) 3 fcos (_4 (de—c f)) E, (_41’ (Fae)d—4ide-+4i cf) 43 cos (_ 2(de—cf) ) E,

d d d d d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)/(a+I*a*xcot(f*x+e))”3,x, algorithm="maxima")

[Out] 1/8*(f*cos(-6*(d*e - cxf)/d)*exp_integral e(l, -(6*Ix(f*x + e)*d - 6xI*d*e
+ 6%Ikxcxf)/d) - 3xf*xcos(-4*(d*e - c*xf)/d)*exp_integral e(l, -(4*Ix(f*x + e)

xd - 4xIxdxe + 4xI*xcxf)/d) + 3xf*xcos(-2x(d*e - c*f)/d)*exp_integral e(1l, —(
2%Ix(f*x + e)*d - 2*I*d*xe + 2%I*c*xf)/d) - 3*xIxfxexp_integral e(1l, -(2xIx(fx

X + e)*d - 2xIxd*xe + 2xI*c*f)/d)*sin(-2*x(d*xe - cxf)/d) + 3xI*f*xexp_integral
_e(1, —(4*Ix(fxx + e)*d - 4xIxd*xe + 4xIxcxf)/d)*sin(-4x(d*e - c*f)/d) - Ix*f
xexp_integral e(l, -(6*Ix(fxx + e)*d - 6xI*dxe + 6xI*c*xf)/d)*sin(-6*(d*e -
cxf)/d) + f*xlog((f*x + e)*d - d*xe + c*f))/(a~3*dxf)

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

f L 3 dx
(a+acot(e+fx) 11) (c+dx)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/((a + a*cot(e + f*x)*1i) " 3*x(c + d*x)),x)
[Out] int(1/((a + a*cot(e + f*x)*1i)~3x(c + d*x)), x)

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

. 1
! f ccot? (e+fx)—3ic cot? (e+fx)—3c cot (e+fx)+ic+dx cot3 (e+fx)—3idx cot? (e+fx)—3dx cot (e+fx)+idx

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

[In] integrate(1/(d*x+c)/(a+I*axcot(f*x+e))**3,x)

[Out] IxIntegral(l/(cxcot(e + fxx)**3 - 3xI*ckcot(e + f*xx)**2 — 3kckxcot(e + f*x)
+ Ixc + dxx*cot(e + f*xx)**3 — 3*Ixdxx*cot(e + fxx)**2 — 3*dxx*xcot(e + f*x)
+ Ixd*xx), x)/a*x*x3
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331 [ 1 dx

(c+dx)?(a+ia cot(e+ fx))3

Optimal. Leaf size=712

3fCi (6xf + %) sin (66‘ - %) 3fCi (4xf + %) sin (4@ - %) 3fCi (fo + %) sin (Ze - %) 3ifCi (Zx
— + j—

4432 2a3d? 44342

[Out] -1/8/a"3/d/(d*x+c)-1/8*I*sin(2xf*x+2xe) "3/a~3/d/ (d*x+c)+3/2xI*f*Ci (4*c*f/d+
4xfxx)*xcos (—4*e+d*c*xf/d)/a~3/d"2+3/32xI*sin (6*f*x+6*e) /a~3/d/ (d*xx+c)+9/32*c
os (2xf*x+2%e) /a”~3/d/ (d*xx+c)-3/8*cos (2*xf*xx+2xe) "2/a~3/d/ (d*x+c)+1/8*cos (2*xfx*
x+2%e) "3/a~3/d/ (d*x+c)+3/32*cos (6xf*x+6*e) /a~3/d/ (d*xx+c)+3/4xf*cos (-2*e+2%c
*f/d) *Si (2xcxf/d+2xf*x) /a~3/d"2-3/2*f*xcos (—4*xe+dxc*xf/d) *Si (d*c*xf/d+4*xf*x) /a
~3/d"2+3/4*f*xcos (—6xe+6xc*xf/d) *Si(6*xcxf/d+6xf*x)/a~3/d"2-3/4*f*Ci (6xc*xf/d+6
*f*x) *sin(-6*xe+6xcxf/d)/a~3/d"2-3/4*I*f*Si (6*xc*xf/d+6xf*x)*sin(-6*e+6*c*xf/d)
/a~3/d"243/2*xf*Ci (dxcxf /d+4*f*x) *sin(-4*e+d*xcxf/d) /a~3/d"2-3/4*I*xf*Si (2xc*xf
/A+2xf*x) *sin (-2*xe+2*c*xf/d) /a~3/d"2-3/4*f*Ci (2*c*xf/d+2*xf*x) *sin (-2*e+2*c*xf/
d)/a~3/d"2-3/4*xI*f*Ci (6*c*xf/d+6*xf*x)*cos (-6*e+6*xcxf/d)/a~3/d"2+15/32*I*sin(
2%fxx+2%e) /a~3/d/ (d*x+c)+3/8*sin (2xf*x+2%e) ~2/a"3/d/ (d*x+c)-3/8*I*sin (4*f*x
+4x*e) /a”3/d/ (dxx+c)-3/4*I*f*Ci (2*xc*xf/d+2xf*x) *cos (—2*e+2*c*f/d) /a~3/d"2+3/2
*I+f*S1 (4kcxf/d+4*xf*xx) *sin (-4*e+d*c*xf/d)/a~3/d"2

Rubi [A] time = 1.64, antiderivative size = 712, normalized size of antiderivative
= 1.00, number of steps used = 60, number of rules used = 9, integrand size = 23,

number of rules _ () 391, Rules used = {3728, 3297, 3303, 3299, 3302, 3313, 12, 4406, 4428)

integrand size

d d
+
4432 2a3d? 4434

3fCoslntegral (6%{ +6 fx) sin (68 - ﬂ) 3fCoslntegral (4%[ +4 fx) sin (46 - ﬂ) 3fCoslntegral (2%( +

Antiderivative was successfully verified.
[In] Int[1/((c + d*x)~2x(a + I*xaxCotl[e + f*x])~3),x]

[Out] -1/(8*a~3xd*x(c + d*x)) + (9*Cos[2xe + 2*fx*x])/(32%xa"3*d*(c + d*x)) - (3*Cos
[2%xe + 2xf*x]"2)/(8*a"3*d*(c + d*x)) + Cos[2*e + 2%fxx]~3/(8*a"3*d*(c + d*x
)) + (3%Cos[6*e + 6xf*xx])/(32*xa~3*d*(c + d*x)) - (((3*I)/4)*f*Cos[2%e - (2%
c*xf)/d] *CosIntegral [(2%c*f)/d + 2xfx*x])/(a~3*d"2) + (((3*I)/2)*f*Cos[4*e -
(4xcxf)/d]l*CosIntegral [(4*xcxf)/d + 4xf*x])/(a~3*%d"2) - (((3%I)/4)*fxCos[6%e
- (6*cxf)/d]*CosIntegral [(6xc*f)/d + 6*xf*xx])/(a”3*%d"2) + (3*f*CosIntegrall
(6xc*f)/d + 6*xf*xx]*Sin[6%e - (6xc*xf)/d])/(4*a"3*xd"2) - (3*xfxCosIntegral [(4*
cxf)/d + 4xfxx]*Sin[4*xe - (4*cxf)/d])/(2xa~3*d"2) + (3xfxCosIntegral [(2*cxf
)/d + 2+xf*x]*Sin[2*e - (2*xc*xf)/d])/(4*a~3*%d"2) + (((15%I)/32)*Sin[2*e + 2x*f
*x])/(a"3*d*(c + d*x)) + (3*Sin[2*e + 2*xf*x]~2)/(8*a~3*d*(c + d*x)) - ((I/8
)xSin[2%e + 2xf*x]7"3)/(a”3xd*(c + d*x)) - (((3*I)/8)*Sin[4*e + 4xfxx])/(a"3
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*d*(c + d*x)) + (((3xI)/32)*Sin[6*e + 6*xf*x])/(a"3*d*(c + d*x)) + (3*f*Cos[
2%e - (2xcxf)/d]*SinIntegral [(2*c*f)/d + 2xf*x])/(4*a~3*xd"2) + (((3*I)/4)*f
*Sin[2%e - (2xcxf)/d]*SinIntegral [(2%cxf)/d + 2*xf*x])/(a”3xd"2) - (3xf*Cos[
4xe - (4xcx*f)/d]*SinIntegral [(4*c*f)/d + 4xfx*x])/(2%a"3xd"2) - (((3*I)/2)x*f
xSin[4*e - (4xc*f)/d]*SinIntegral [(4*c*xf)/d + 4xf*x])/(a~3*d"2) + (3*xfxCos[
6*e — (6*%cxf)/d]*SinIntegral [(6*c*xf)/d + 6xf*x])/(4*a~3*d"2) + (((3*I)/4)*f
*Sin[6*e - (6%cxf)/d]*SinIntegral [(6*c*f)/d + 6xfxx])/(a~3*d"2)

Rule 12

Int[(a_)*(u_), x_Symbol] :> Distla, Int[u, x], x] /; FreeQla, x] && !'Match
Qlu, (b_)*(v_) /; FreeQ[b, x]]

Rule 3297

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

Rule 3299

Int[sin[(e_.) + (£_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbol] :> Simp[SinInte
gralle + f*x]/d, x] /; FreeQl[{c, d, e, f}, x] && EqQ[d*e - cx*f, O]

Rule 3302

Int[sin[(e_.) + (£_.)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbol] :> Simp[CosInte
gralle - Pi/2 + fx*x]/d, x] /; FreeQ[{c, d, e, £}, x] && EqQ[d*(e - Pi/2) -
cxf, 0]

Rule 3303

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

Rule 3313

Int[((c_.) + (d_.)*(x )" (m )xsin[(e_.) + (f_.)*(x )1~ (n ), x_Symbol] :> Si

mp[((c + d*x)~(m + 1)*Sinfe + f*x]°n)/(d*(m + 1)), x] - Dist[(f*n)/(d*(m +
1)), Int[ExpandTrigReduce[(c + d*x)~(m + 1), Cos[e + f*x]*Sin[e + f*x] (n -
1), x1, x]1, x]1 /; FreeQ[{c, d, e, f, m}, x] && IGtQ[n, 1] && GeQ[m, -2] &%
LtQ[m, -1]
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Rule 3728

Int[((c_.) + (d_)*(x_)) " (m_)*((a_) + (b_.)*tan[(e_.) + (f_.)*(x_)1)"(n ),
x_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (1/(2%a) + Cos[2xe + 2xfx*x]/(
2%a) + Sin[2*e + 2xfxx]/(2%b))~(-n), x], x] /; FreeQ[{a, b, c, d, e, f}, x]
&& EqQ[a~2 + b~2, 0] && ILtQ[m, 0] && ILtQ[n, 0]

Rule 4406

Int[Cos[(a_.) + (b_.)*(x_)1"(p_.)*((c_.) + (d_.)*(x_))"(m_.)*Sin[(a_.) + (b
_I)*(x_)]"(n_.), x_Symbol] :> Int[ExpandTrigReduce[(c + d*x)"m, Sin[a + bxx
]17n*Cos[a + b*x]7p, x], x] /; FreeQ[{a, b, c, d, m}, x] && IGtQ[n, 0] && IG
tQlp, 0]

Rule 4428

Int[((e_.) + (f_.)*(x_))"(m_.)*Sin[(a_.) + (b_.)*(x_ )] (p_.)*Sin[(c_.) + (d
_)*x(x_ )17 (q_.), x_Symbol] :> Int[ExpandTrigReduce[(e + f*x)“m, Sin[a + b*x
17pxSin[c + d*x]7q, x], x] /; FreeQ[{a, b, c, d, e, f}, x] && IGtQ[p, 0] &&
IGtQ[g, 0] && IntegerQ[m]

Rubi steps
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(c + dx)?(a + ia cot(e + fx))3

Mathematica [A]

6f(c+dx)( ( (C;dx’)+ s(2f d*‘”))( (2
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time = 0.64, size = 292, normalized size = 0.41

ZCf) zcos(Ze df))+121fc+dX)( (4fC;dX))+S(

e__

_ f 1 3cos(2e +2fx)  B3cos’(2e+2fx) cos’(2e +2fx)
- 8a3(c + dx)? 8a3(c + dx)? 8a3(c + dx)? 8a3(c + dx)?
sin (Ze+2 fx) sm(Ze+2 fx) . cos?(2e+2 §
N I
8a3d(c + dx) 8a3 8a3 8
1 3cos(2e +2fx) 3cos?(2e +2fx) cos®(2e +2fx)
8a3d(c + dx) 8a3d(c + dx) 8a3d(c + dx) 8a3d(c + dx)
1 3cos(2e +2fx) 3cos’(2e +2fx) cos®(2e +2fx)
8a3d(c + dx) 8a3d(c + dx) 8a3d(c + dx) 8a3d(c + dx)
1 9cos(2e +2fx) 3cos’(2e+2fx) cos’(2e +2fx)
8a3d(c + dx)  32a3d(c + dx) 8a3d(c + dx) 8a3d(c + dx)
1 9cos(2e +2fx) 3cos?(2e +2fx) cos’(2e + 2fx)
8a3d(c +dx)  32a3d(c + dx) 8a3d(c + dx) 8a3d(c + dx)
1 9cos(2e +2fx) 3cos*(2e+2fx) cos’(2e + 2fx)
8a3d(c + dx)  32a3d(c + dx) 8a3d(c + dx) 8a3d(c + dx)

Antiderivative was successfully verified.

[In] Integratel[1/((c + dxx)~2*x(a + I*axCotl[e + f*x])~3),x]

[Out] (-d + 3*d*(Cos[2*(e + f*x)] + IxSin[2*(e + f*x)]) - 3*d*(Cos[4*x(e + f*x)] +
IxSin[4*x(e + fxx)]) + d*(Cos[6%(e + f*xx)] + I*Sin[6x(e + f*x)]) + 6*xf*x(c +
d*x)*((-I)*Cos[2*%e - (2%cxf)/d] + Sin[2*%e - (2%cxf)/d])*(CosIntegral [(2*fx
(c + d*x))/d] + IxSinIntegral[(2*f*x(c + d*x))/d]) + (12*%I)*fx(c + d*x)*(Cos
[4xe - (4*cxf)/d] + IxSin[4xe - (4xcx*f)/d])*(CosIntegral [(4*xf*x(c + d*x))/d]
+ I*SinIntegral [(4xfx(c + dxx))/d]) + 6*xfx(c + d*x)*x((-I)*Cos[6*xe - (6*c*f
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)/d] + Sin[6%e - (6xc*f)/d])*(CosIntegral [(6xf*x(c + d*x))/d] + I*SinIntegra
1[(6*f*(c + d*x))/d]))/(8xa~3*d"2x(c + d*x))

fricas [A] time = 0.76, size = 180, normalized size = 0.25

6ide—6icf dide—4icf

(—6idfx—6icf)Ei(M)e( 7 )+(12idfx+12icf)Ei(M)e( 7 )+(—6idfx—6icf)Ei(

d d
8 (a3d3x + a3cd2)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)~2/(a+I*a*cot(f*x+e))”3,x, algorithm="fricas")

[Out] 1/8*((-6*Ixd*f*x — 6*xI*xcxf)*Ei((6*xI*xd*xf*x + 6%I*xcxf)/d)*e” ((6xI*xd*e — 6*I*c
*f)/d) + (12%I*kdxfxx + 12%Dkc*xf)*Ei((4*I*xd*xf*x + 4*I*xc*xf)/d)*e” ((4xIxd*e -
4xTxcxf)/d) + (—6+%I*d*f*x — 6xIxcxf)*Ei((2+%I*xd*f*x + 2*xI*kcxf)/d)*e” ((2+%I*d*

e — 2%I*c*f)/d) + dxe” (6xI*xf*x + 6*xI*e) - 3xdxe” (4xIxf*x + 4*xI*e) + 3*xd*xe™(
2+%Ixf*x + 2xI*e) — d)/(a”3*%d"3*x + a~3*c*d"2)

giac [B] time = 8791, size = 4524, normalized size = 6.35

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c) 2/ (a+I*a*cot(f*x+e))”~3,x, algorithm="giac")

[Out] 1/8%(-6*Ixd*f*x*cos(6*c*f/d)*cos(e) " 6*cos_integral (6x(dxf*x + c*xf)/d) - 6%d
xf*xx*xcos(e) “6xcos_integral (6% (dxfxx + c*f)/d)*sin(6*xcxf/d) + 36xd*f*x*cos(6
xc*xf/d)*cos(e) "b*cos_integral (6% (dxf*x + c*f)/d)*sin(e) - 36xI*d*fxx*cos(e)
“6xcos_integral (6x(dxfxx + c*f)/d)*sin(6xcxf/d)*sin(e) + 90*xI*d*xf*x*cos(6*c
xf/d)*cos(e) "4*xcos_integral (6* (d*f*xx + cxf)/d)*sin(e)”2 + 90*d*f*x*cos(e) 4
xcos_integral (6% (dxf*x + cx*f)/d)*sin(6*xcxf/d)*sin(e) 2 - 120*d*f*x*cos(6*cx
f/d)*cos(e) "3*cos_integral (6% (dxf*x + c*f)/d)*sin(e) 3 + 120*I*xd*f*x*cos(e)
~3*cos_integral (6% (dxf*x + c*f)/d)*sin(6xc*f/d)*sin(e)”3 - 90*Ixd*f*x*cos(6
xcxf/d)*cos(e) "2*cos_integral (6% (d*f*x + cxf)/d)*sin(e)”4 - 90xd*f*x*cos(e)
~2%cos_integral (6% (dxf*x + c*f)/d)*sin(6xc*f/d)*sin(e)” 4 + 36*xd*f*x*cos(6*c
xf/d)*cos(e)*cos_integral (6% (dxf*x + c*f)/d)*sin(e) 5 - 36*%Ixd*f*xx*cos(e)*c
os_integral (6x(d*f*x + c*xf)/d)*sin(6*c*f/d)*sin(e)”5 + 6xI*xdxf*x*cos(6xc*f/
d)*cos_integral (6x(d*f*x + c*xf)/d)*sin(e)”6 + 6xd*f*x*cos_integral (6% (d*f*x
+ cxf)/d)*sin(6xc*f/d)*sin(e) "6 + 6xdxf*x*cos(6xc*f/d)*cos(e) 6*sin_integr
al (6x(d*f*x + cxf)/d) - 6xIxd*f*x*cos(e) 6xsin(6*c*xf/d)*sin_integral (6% (dx*f
*xx + cxf)/d) + 36*I*d*f*x*cos(6*c*f/d)*cos(e) b*sin(e)*sin_integral (6 (d*fx*
x + cxf)/d) + 36*%dxf*x*xcos(e) b*sin(6*c*xf/d)*sin(e)*sin_integral (6% (dxf*x +
cxf)/d) - 90xd*xfxx*cos(6xcxf/d)*cos(e) 4*xsin(e) " 2*sin_integral (6% (dxf*x +
cxf)/d) + 90*Ixdxf*x*cos(e) "4xsin(6*xcxf/d)*sin(e) "2+sin_integral (6x(dxf*x +
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cxf)/d) - 120xI*xd*xfxx*cos(6xc*xf/d)*cos(e) 3*sin(e) "3*sin_integral (6% (d*f*x
+ cxf)/d) - 120xd*f*x*cos(e) "3xsin(6*cxf/d)*sin(e) "3*sin_integral (6x (d*f*x
+ cxf)/d) + 90*d*xf*xxxcos(6*xcxf/d)*cos(e) 2+sin(e) 4*sin_integral (6% (d*fx*x
+ cxf)/d) - 90xI*dxf*x*cos(e) 2xsin(6*c*f/d)*sin(e) "4*sin_integral (6% (dxf*x
+ cxf)/d) + 36xI*xd*xfxx*cos(6xcxf/d)*cos(e)*sin(e) 5*xsin_integral (6% (d*f*x
+ c*xf)/d) + 36xd*f*xx*cos(e)*sin(6*c*xf/d)*sin(e) "5*sin_integral (6x(d*f*x + ¢
xf)/d) - 6xdxf*x*cos(6xc*f/d)*sin(e) 6*sin_integral (6% (d*f*x + cxf)/d) + 6%
Ikxd*xf*xx*sin(6*c*xf/d)*sin(e) "6*sin_integral (6x(dxf*x + c*f)/d) - 6*Ikcxfxcos
(6*cxf/d)*cos(e) “6*cos_integral (6x(dxf*x + c*xf)/d) - 6*cxf*xcos(e) 6*cos_int
egral (6x(dxf*x + c*f)/d)*sin(6xc*f/d) + 36*cxfxcos(6*c*xf/d)*cos(e) b*cos_in
tegral (6x(d*f*x + c*xf)/d)*sin(e) - 36xI*xcxf*cos(e) 5*xcos_integral (6% (d*f*x
+ cxf)/d)*sin(6xc*f/d) *sin(e) + 90*I*cxfxcos(6*c*xf/d)*cos(e) "4xcos_integral
(6% (dxfxx + c*xf)/d)*sin(e)”2 + 90*ckf*xcos(e) "4*cos_integral (6% (d*xf*x + c*f)
/d)*sin(6*c*f/d)*sin(e) "2 - 120*c*f*cos(6*cxf/d)*cos(e) "3*cos_integral (6*(d
xf*xx + c*xf)/d)*sin(e) 3 + 120*I*xcxf*cos(e) 3*cos_integral (6x(d*f*xx + cxf)/d
)*sin(6*xcxf/d)*sin(e) ™3 - 90*Ixc*f*xcos(6xc*xf/d)*cos(e) 2xcos_integral (6% (dx*
fxx + cxf)/d)*sin(e)”4 - 90xc*fxcos(e) " 2xcos_integral (6% (dxf*x + c*f)/d)*si
n(6xc*xf/d)*sin(e) "4 + 36*cxfxcos(6*xcxf/d)*cos(e)*cos_integral (6% (dxf*xx + c*
f)/d)*sin(e) "5 - 36*I*xcxfxcos(e)*cos_integral (6% (dxfxx + c*f)/d)*sin(6*cxf/
d)*sin(e) "5 + 6*xIxckxfxcos(6*c*xf/d)*cos_integral (6 (dxf*x + c*f)/d)*sin(e)”6
+ 6*c*xfxcos_integral (6% (dxfxx + c*f)/d)*sin(6*xcxf/d)*sin(e) 6 + 6*xcxf*cos(
6xcxf/d)*cos(e) "6*sin_integral (6% (d*f*x + cxf)/d) - 6xI*cxfxcos(e) 6*sin (6%
cxf/d)*sin_integral (6% (dxf*x + c*xf)/d) + 36*I*xckxfxcos(6*c*xf/d)*cos(e) b*xsin
(e)*sin_integral (6% (d*f*x + c*f)/d) + 36*cxf*xcos(e) 5*sin(6*cxf/d)*sin(e)*s
in_integral (6% (dxf*x + c*f)/d) - 90*c*xfxcos(6*c*xf/d)*cos(e) "4*sin(e) "2%sin_
integral (6% (dxf*x + c*f)/d) + 90*I*xcxf*cos(e) 4*xsin(6xc*f/d)*sin(e) " 2*sin_i
ntegral (6% (dxf*x + c*f)/d) - 120xI*cxfxcos(6*c*xf/d)*cos(e) "3*sin(e) " 3*sin_i
ntegral (6% (d*xf*xx + c*xf)/d) - 120*c*fxcos(e) "3*sin(6*cxf/d)*sin(e) "3*sin_int
egral (6% (dxfxx + c*xf)/d) + 90*c*f*xcos(6*c*f/d)*cos(e) "2*sin(e) 4*sin_integr
al(6x(d*xf*x + cxf)/d) - 90*Ikcxfxcos(e) 2*sin(6*c*f/d)*sin(e) 4*sin_integra
1(6%(d*f*x + c*xf)/d) + 36*Ixckf*xcos(6xc*xf/d)*cos(e)*sin(e) bxsin_integral (6
x(dxf*x + c*xf)/d) + 36*cxfxcos(e)*sin(6*c*xf/d)*sin(e) "b*sin_integral (6 (dxf
*x + c*f)/d) - 6*ckxfxcos(6*xc*xf/d)*sin(e) 6*sin_integral (6% (d*xf*xx + cx*f)/d)
+ 6xIxckf*sin(6*c*f/d)*sin(e) "6*sin_integral (6% (d*xf*x + c*f)/d) + 12xIxd*fx
x*cos (4*xcxf/d) *cos(e) "4*cos_integral (4x(d*f*x + cxf)/d) + 12*xdxf*x*cos(e) 4
xcos_integral (4* (dxfxx + cx*f)/d)*sin(4*xcxf/d) - 48xd*f*xx*cos(4*xcxf/d)*cos(e
) "3*cos_integral (4% (d*f*x + cxf)/d)*sin(e) + 48*Ixd*f*x*cos(e) 3*cos_integr
al (4x(d*f*x + cxf)/d)*sin(4xc*f/d)*sin(e) - 72*xIxdxfxx*cos(4*xcxf/d)*cos(e)”
2%cos_integral (4 (d*f*x + cxf)/d)*sin(e)”2 - 72xd*f*x*cos(e) 2xcos_integral
(4x(dxf*x + cxf)/d)*sin(4*c*xf/d)*sin(e) 2 + 48*dxf*x*cos(4xckxf/d)*cos(e)*co
s_integral (4% (d*f*x + cxf)/d)*sin(e)~3 - 48xI*d*xf*x*cos(e)*cos_integral (4*(
dxf*xx + c*f)/d)*sin(4xc*f/d)*sin(e) 3 + 12xIxd*f*x*cos(4*xcxf/d)*cos_integra
1(4x(d*f*x + cxf)/d)*sin(e) "4 + 12xdxf*xxcos_integral (4*(d*fxx + cxf)/d)*si
n(4*xcxf/d)*sin(e) "4 - 12xd*xfxx*cos(4*xcxf/d)*cos(e)  4*sin_integral (4* (d*f*x
+ cxf)/d) + 12xI*d*xf*x*cos(e) "4xsin(4*c*xf/d)*sin_integral (4*x(d*xfxx + cx*f)/d



181

) - 48xIxdxfxx*cos(4*xcxf/d)*cos(e) 3xsin(e)*sin_integral (4* (d*f*x + cxf)/d)
- 48*d*xfxxxcos(e) "3*sin(4xc*f/d)*sin(e)*sin_integral (4*x (d*xf*x + cxf)/d) +
72xdxf*x*xcos (4xc*xf/d)*cos(e) "2*sin(e) "2*sin_integral (4x(dxf*x + cxf)/d) - 7
2xIxd*xfxx*cos(e) "2*xsin(4*xc*f/d)*sin(e) "2*sin_integral (4* (d*xf*x + cxf)/d) +
48xI*d*xfxx*cos (4*xcxf/d)*cos(e)*sin(e) "3*sin_integral (4* (d*f*x + cxf)/d) + 4
8xdxf*xxxcos(e)*sin(4*c*xf/d)*sin(e) "3*sin_integral (4x(dxf*x + c*xf)/d) - 12xd
xf*xx*kcos (4xc*xf/d)*sin(e) "4*sin_integral (4x(dxf*x + c*f)/d) + 12xI*d*f*x*sin
(4xc*f/d)*sin(e) "4*sin_integral (4*x(d*f*x + cxf)/d) + dxcos(6*xf*x)*cos(e)”6
+ 12xI*cxf*cos(4*cxf/d)*cos(e) “4*cos_integral (4*(d*f*x + cxf)/d) + Ixd*cos(
e) "6xsin(6xf*x) + 12xc*xf*xcos(e) 4xcos_integral (4*x(d*xfxx + cx*f)/d)*sin(4*cxf
/d) + 6xIxdxcos(6xf*x)*cos(e) b*sin(e) - 48xc*fxcos(4xcxf/d)*cos(e) " 3*xcos_i
ntegral (4% (d*xf*xx + c*f)/d)*sin(e) - 6*d*cos(e) "bxsin(6*f*x)*sin(e) + 48*I*c
xfxcos(e) "3*cos_integral (4 (d*f*x + cxf)/d)*sin(4*c*f/d)*sin(e) - 15*d*cos(
6xfxx)*cos(e) “4*sin(e) "2 - 72*Ikxcxf*cos(4*xcxf/d)*cos(e) 2xcos_integral (4*(d
xfxx + c*xf)/d)*sin(e)”2 - 15%Ixdxcos(e) "4*sin(6xf*x)*sin(e) 2 - 72*c*xf*xcos(
e) "2xcos_integral (4x(d*f*x + cxf)/d)*sin(4*c*xf/d)*sin(e)~2 - 20xI*d*cos(6%f
xx)*cos(e) "3*sin(e) "3 + 48xc*fxcos(4xc*xf/d)*cos(e)*cos_integral (4*(d*xf*x +
cxf)/d)*sin(e) 3 + 20*d*cos(e) "3*sin(6*f*x)*sin(e) 3 - 48*Ixc*xf*cos(e)*cos_
integral (4x(dxf*x + c*f)/d)*sin(4*xc*f/d)*sin(e)”3 + 15*d*cos(6*f*x)*cos(e)”
2xsin(e) "4 + 12*Ixcxf*xcos(4xc*f/d)*cos_integral (4*(d*f*x + cxf)/d)*sin(e) 4
+ 15xI*d*cos(e) "2xsin(6*f*x)*sin(e) "4 + 12*cxf*cos_integral (4x(dxf*x + cx*f
)/d)*sin(4*xcxf/d)*sin(e) "4 + 6*xIxdxcos(6*f*x)*cos(e)*sin(e)”5 - 6*d*cos(e)*
sin(6xfxx)*sin(e)~5 - d*cos(6*f*x)*sin(e) 6 - Ixd*sin(6*f*x)*sin(e)”6 - 12x
ckfxcos(4xc*xf/d)*cos(e) "4*sin_integral (4x(dxf*x + c*f)/d) + 12*I*xcxf*cos(e)
“4xsin(4*xcxf/d)*sin_integral (4x(d*f*x + c*xf)/d) - 48*Ixcxf*xcos(4xcxf/d)*cos
(e)"3*sin(e)*sin_integral (4x(dxf*x + c*f)/d) - 48xc*fxcos(e) " 3*sin(4*cxf/d)
xsin(e)*sin_integral (4% (d*f*x + cxf)/d) + 72*xcxf*cos(4*xcxf/d)*cos(e) " 2xsin(
e) "2*sin_integral (4*x(d*xf*x + cxf)/d) - 72*I*xcxfxcos(e) 2*sin(4xc*f/d)*sin(e
) "2%sin_integral (4*x(d*f*x + cxf)/d) + 48%Ixcxf*cos(4*xcxf/d)*cos(e)*sin(e)”3
*sin_integral (4x(dxf*x + c*f)/d) + 48xcxf*cos(e)*sin(4*c*f/d)*sin(e) " 3*sin_
integral (4x(dxf*x + c*f)/d) - 12*ckxfxcos(4*c*xf/d)*sin(e) “4*sin_integral (4x(
dxf*xx + c*f)/d) + 12+I*xcxf*sin(4*xcxf/d)*sin(e) 4*sin_integral (4*(d*xf*x + c*
f)/d) - 6*xIxdxfxx*cos(2xcxf/d)*cos(e) 2*cos_integral (2*x(d*xf*x + cxf)/d) - 6
xd*xf*xx*cos(e) "2*cos_integral (2x(d*f*x + c*xf)/d)*sin(2%c*f/d) + 12*d*f*x*cos
(2%c*xf/d)*cos(e)*cos_integral (2% (d*xfxx + c*f)/d)*sin(e) - 12xI*d*xfxx*cos(e)
xcos_integral (2% (dxf*x + c*f)/d)*sin(2*cxf/d)*sin(e) + 6*I*xdxf*x*cos(2xc*f/
d)*cos_integral (2x(d*f*x + c*xf)/d)*sin(e)”2 + 6xd*f*x*cos_integral (2% (d*f*x
+ c*f)/d)*sin(2xc*xf/d)*sin(e) "2 + 6xd*f*x*cos(2*c*xf/d)*cos(e) "2*sin_integr
al (2% (d*f*x + cxf)/d) - 6xIxd*f*x*cos(e) 2xsin(2*c*xf/d)*sin_integral (2% (dx*f
*x + c*xf)/d) + 12xIxd*f*xxcos(2*c*xf/d)*cos(e)*sin(e)*sin_integral (2% (d*xf*x
+ cxf)/d) + 12xd*f*xx*cos(e)*sin(2*c*xf/d)*sin(e)*sin_integral (2% (dxf*x + cx*f
)/d) - 6xdxfxx*kcos(2xcxf/d)*sin(e) "2*sin_integral (2% (d*f*x + cxf)/d) + 6xIx
dxf*x*sin(2xc*f/d)*sin(e) "2*sin_integral (2% (dxf*x + c*f)/d) - 3*d*cos(4xf*x
)*cos(e)”4 - 6xIxc*fxcos(2*c*f/d)*cos(e) 2xcos_integral (2x(d*xf*xx + cx*f)/d)
- 3xI*d*cos(e) "4*sin(4*f*x) - 6*cxf*cos(e) 2*cos_integral (2 (d*xf*xx + cxf)/d
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)*sin(2*xcxf/d) - 12xI*d*cos(4xf*x)*cos(e) 3*sin(e) + 12xc*xfxcos(2*c*xf/d)*co
s(e)*cos_integral (2% (d*xf*x + c*xf)/d)*sin(e) + 12*d*cos(e) "3*sin(4*f*x)*sin(
e) - 12xIxcxfxcos(e)*cos_integral (2*(d*xf*x + cx*f)/d)*sin(2*cxf/d)*sin(e) +

18xd*cos (4*xf*x)*cos(e) "2*sin(e) "2 + 6*Ixc*xf*xcos(2xc*f/d)*cos_integral (2% (dx*
fxx + cxf)/d)*sin(e) "2 + 18xI*xd*cos(e) " 2*sin(4*fxx)*sin(e)”2 + 6xc*f*cos_in
tegral (2x(d*f*x + c*xf)/d)*sin(2xc*f/d)*sin(e)”2 + 12*xIxd*cos(4*xf*x)*cos(e)*
sin(e)”3 - 12xd*cos(e)*sin(4*xf*x)*sin(e)”3 - 3*d*cos(4*f*x)*sin(e) 4 - 3xIx
d*sin(4*f*x)*sin(e) "4 + 6xckf*xcos(2xc*f/d)*cos(e) 2*sin_integral (2% (d*xfx*x +
c*xf)/d) - 6xIxcxf*cos(e) " 2xsin(2*xc*f/d)*sin_integral (2% (dxfxx + cxf)/d) +

12xI*xcxfxcos(2*cxf/d) *cos(e)*sin(e) *sin_integral (2% (dxf*x + c*f)/d) + 12xc*
fxcos(e)*sin(2xc*f/d)*sin(e)*sin_integral (2% (d*f*x + cxf)/d) - 6xc*xfxcos(2*
cxf/d)*sin(e) "2*sin_integral (2% (d*f*x + cxf)/d) + 6xI*c*f*sin(2*c*f/d)*sin(
e) "2*sin_integral (2% (d*f*x + c*xf)/d) + 3*dxcos(2*f*x)*cos(e)” 2 + 3*I*xd*cos(
e) "2*sin(2xf*x) + 6*I*d*cos(2*f*x)*cos(e)*sin(e) - 6*d*cos(e)*sin(2xf*x)*si
n(e) - 3xd*cos(2*xfxx)*sin(e)”2 - 3*I*xd*sin(2*f*x)*sin(e) 2 - d)/(a”3*d~3*x

+ a”3%c*xd”2)

maple [A] time = 0.64, size = 756, normalized size = 1.06

d

4 Si(zfx+2e+ @) sin(L;Zde) 4 Ci(zfx+2e+ L;Iz’je) cos( 2cf—2de ) 36 Si| 6 fx+6e+

6cf—6de

d

ot

2sin(2fx+2e) 7 + 7 | 6sin(6fx+6e)

d

(Frve)dref—de)d * d " (Grer)irer-ac)a -

48

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(d*x+c) 2/ (a+I*axcot(f*x+e)) 3,x)

[Out] -f/a"3%(3/16*xI*x(-2*%sin(2xf*xx+2%e)/ ((f*x+e)*d+cxf-d*xe)/d+2%(2*Si (2*xf*xx+2*e+2

* (cxf-d*xe) /d) *sin(2* (cxf-d*e) /d) /d+2*Ci (2xf*xx+2*xe+2% (c*f-d*e) /d) *cos (2% (c*f
-d*e)/d)/d) /d)+1/48*Ix (-6*sin (6*f*x+6*e) / ((f*x+e)*d+c*xf-d*e) /d+6* (6xSi (6xf*
x+6*xe+6* (cxf-d*e) /d) *sin(6*x (cxf-d*e) /d) /d+6*Ci (6*f*x+6*e+6* (cxf-d*e)/d) *cos
(6% (cxf-dxe)/d)/d)/d)+3/8*cos (d*f*x+4x*e) / ((f*xx+e) *d+cxf-dxe) /d+3/8* (4*Si (4x*
fxx+4*e+d*x (cxf-dxe) /d) *cos (d*x (cxf-d*xe) /d) /d-4*Ci (4*f*x+4*e+d* (cxf-d*xe)/d) *s
in(4x* (cxf-d*xe)/d)/d) /d+1/8/ ((f*x+e) *d+c*xf-d*xe) /d-3/8*cos (2xf*xx+2*e) / ((f*x+e
)Yxd+c*xf-dxe) /d-3/8*% (2xSi (2xfxx+2*xe+2* (c*f-d*e) /d) *cos (2x (cxf-d*e) /d) /d-2*Ci
(2% f*x+2%e+2* (cxf-d*e) /d) *sin (2% (cxf-d*e) /d) /d) /d-1/8*cos (6*f*x+6*e) / ((f*xx+
e) *d+c*xf-d*xe) /d-1/8*(6*Si (6*f*x+6*e+6* (cxf-d*e)/d)*cos (6% (cxf-d*e)/d)/d-6*C
i(6*xfxx+6*e+6x (cxf-d*e)/d)*sin(6* (cxf-dxe)/d)/d) /d-3/32*I* (-4*sin (4*f*xx+4*e
)/ ((£xx+e) *d+c*xf-dxe) /d+4* (4xSi (A*f*x+4*e+d* (cxf-d*xe) /d) *sin (4% (cxf-dxe)/d)
/A+4*Ci (4*xfxx+d*xe+d* (cxf-d*e) /d) *cos (4*x (cxf-d*xe)/d)/d)/d))
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maxima [A] time = 1.65, size = 300, normalized size = 0.42

- ‘ d—-6i de+6i de— i d—4i de+4i
8192f2 o8 (_6(de cf)) E, (_61( x+e) 6ide+6 cf) 3 24576f2 oS (_M) E, (_41 (fx+e) 4ide+ cf) 4 24576f

d d d d

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)”~2/(a+I*a*cot(f*x+e))”3,x, algorithm="maxima")

[Out] 1/65536%(8192*f~2*cos(-6*(d*e - c*f)/d)*exp_integral e(2, -(6*Ix(f*x + e)*d
- 6xIxdxe + 6xI*xcxf)/d) - 24576%f " 2*cos(-4*(d*e - c*f)/d)*exp_integral e(2

, —(AxIx(f*x + e)*d - 4*xI*xd*e + 4xIxcxf)/d) + 24576*f " 2*xcos(-2*x(dxe - c*f)/

d)*exp_integral_e(2, -(2xI*(f*x + e)*d - 2%Ixd*e + 2%Ixc*f)/d) - 24576*I*xf~
2xexp_integral_e(2, -(2xI*x(f*x + e)*d - 2%Ixd*e + 2%Ixc*f)/d)*sin(-2*(d*e -
cxf)/d) + 24576*Ixf 2*exp_integral e(2, -(4xI*x(f*x + e)*d - 4xIxd*xe + 4*xIx
cxf)/d)*sin(-4*(d*e - c*xf)/d) - 8192xI*f " 2xexp_integral e(2, -(6*Ix(f*x + e

)*d - 6*%Ixd*e + 6*%Ixc*f)/d)*sin(-6*(d*e - c*xf)/d) - 8192%xf72)/(((f*x + e)*a
“3%d"2 - a"3*%d"2xe + a”3*cxdxf)xf)

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

f L 3 dx
(a+acot(e+fx) 11) (c+alx)2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/((a + a*cot(e + f*xx)*1i)~3*(c + d*x)~2),x)
[Out] int(1/((a + a*cot(e + f*x)*1i) " 3*(c + d*x)"2), x)

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

. 1
! f 2 cot® (e+ fx)—3ic2 cot? (e+ f x)—3c2 cot (e+ fx)+ic2+2cdx cot? (e+ fx)—6icdx cot? (e+ f x)—6cdx cot (e+ f x)+2icdx+¢:lzx2 cot? (e+ fx)—3id2x2 cof

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

[In] integrate(1/(d*x+c)**2/(a+Ixa*xcot (f*x+e))**3,x)

[Out] IxIntegral(l/(cx*2xcot(e + fx*x)**3 — 3xIkckx*k2xcot(e + fxx)**2 — 3xc*k*2*cot(
e + f*x) + Ikxcx*2 + 2xcxd*x*cot(e + f*x)**3 — 6xIxckd*x*cot(e + F*x)**2 — 6
*ckd*x*kcot (e + f*xx) + 2xIkckd*x + dkk2kx**2kcot(e + f*x)**3 — BkIkdk*kx**2
xcot (e + f*xx)**2 — 3xd*x*x2kx**2*cot(e + f*xx) + Ixd**2*x**2), x)/a*x*3
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3.32 f (c + dx)™(a + ia cot(e + fx))* dx

Optimal. Leaf size=26

Int ((c + dx)"(a + ia cot(e + fx))?, x)

[Out] Unintegrable((d*x+c) “m*(atI*akxcot(f*x+e))~2,x)

Rubi [A] time = 0.05, antiderivative size = 0, normalized size of antiderivative = 0.00,
) . number of rules

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

integrand size

0.000, Rules used = {}
(c +dx)"™(a + ia cot(e + fx))*dx

Verification is Not applicable to the result.

[In] Int[(c + d*x)"m*x(a + I*a*xCot[e + f*x])~2,x]

[Out] Defer[Int] [(c + d*x) " m*(a + I*a*Cotl[e + f*x])~2, x]

Rubi steps

f (c + dx)"™(a + ia cot(e + fx))>dx = f (c +dx)"™(a + ia cot(e + fx)) dx

Mathematica [A] time = 10.38, size = 0, normalized size = 0.00

f (¢ + dx)™(a + ia cot(e + fx))*dx

Verification is Not applicable to the result.

[In] Integrate[(c + d*x)"m*(a + I*a*Cotl[e + f*x])~2,x]
[Out] Integratel[(c + d*x) m*(a + IxaxCotl[e + fxx])72, x]

fricas [A] time = 0.71, size = 0, normalized size = 0.00

. . 2 2 ia2 m
2i(dx + C)maz 4 (fe(2zfx+21 e) _ f)integral((4a dfx+4a“cf+2ia dnj)(dx'-i-c) )
dfxecf~(dfr+e f)e(Zl fx+2ic)

fe(Zi fx+2ie) _ ¥

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((d*x+c) mx(a+I*axcot(f*x+e)) 2,x, algorithm="fricas")

[Out] (2%Ix(d*x + c) m¥a”2 + (fxe” (2xIxfxx + 2xIxe) - f)xintegral ((4xa~2xdxf*xx +
Ax3" 2xcxf + 2%Ixa”~2%d*xm) *(d*x + c) m/(dxf*xx + cxf — (dxf*xx + c*xf)xe”™ (2%Ixfx*
x + 2%Ixe)), x))/(fxe” (2xI*f*x + 2xI*xe) - f)

giac [A] time = 0.00, size = 0, normalized size = 0.00
2
f(iacot (fx + e) + a) (dx +¢)" dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) mx(a+I*a*cot(f*x+e)) 2,x, algorithm="giac")
[Out] integrate((I*axcot(f*x + e) + a)72x(d*x + c)"m, x)

maple [A] time = 0.71, size = 0, normalized size = 0.00
2
f(dx +o)" (a +iacot (fx + e)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) m*(a+I*a*cot(f*x+e)) 2,x)
[Out] int((d*x+c) “m*(a+Ixaxcot(f*x+e)) 2,x)

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

(dx + c)"a? f (dx + ¢)"'a® cos (4fx + 48)2 +4 (dx + ¢)"a? cos (2fx + 26)2 + (dx + c)"a? sin (4fx +4e
d(m +1) 2(2cos(2fx+2€)—1)cos(4fx+‘

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) mx(at+I*axcot(f*x+e)) 2,x, algorithm="maxima"

[Out] (d*x + )~ (m + 1)*a”2/(d*(m + 1)) - integrate(-((d*x + c) mxa~2*cos(4xf*x +
4%e)~2 + 4x(d*x + c) mka"2*cos(2xf*x + 2%e)”2 + (d*x + c) m*a " 2*sin(4xf*x
+ 4*e)”2 - 4x(d*x + c) " m¥xa"2*sin(4*xf*xx + 4xe)xsin(2*xf*x + 2*e) + 4x(d*x + ¢
) Tm*xa”2%sin (2*%f*x + 2*%e) "2 + 4x(d*x + c) m*a"2*cos(2xfxx + 2%xe) - 3x(d*x +
c)"m*xa"2 - 2% (2x(d*x + c) m*xa"2xcos(2*xf*x + 2*e) + (d*x + c)"m*a"2)*cos(4xf
xx + 4xe))/(2x(2xcos(2*f*x + 2%e) - 1)*xcos(4*f*x + 4xe) - cos(4xf*xx + 4xe)”
2 - 4xcos(2*xf*xx + 2*xe)”2 - sin(4*f*x + 4*e) 2 + 4xgin(4*f*x + 4*e)*sin(2xfx*
X + 2xe) - 4xsin(2xf*x + 2%e) 2 + 4xcos(2xf*x + 2%e) - 1), x) - Ixintegrate
(=4*((d*x + c) m*a"2*xsin(4xfxx + 4%e) - 2*%(d*x + c) m*a"2xsin(2*xf*x + 2*e))
/(2% (2%cos(2*xf*x + 2%xe) - 1)*cos(4*f*x + 4*xe) — cos(4*f*x + 4*e)”2 - 4dx*xcos(
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2%xf*xx + 2%e) 2 - sin(4*xfxx + 4%e) 2 + 4xsin(4xf*xx + 4*e)*sin(2xf*xx + 2%e) -
4xsin(2xfxx + 2%e) "2 + 4xcos(2xf*xx + 2%e) - 1), x)

mupad [A] time = 0.00, size = -1, normalized size = -0.04
2
f(a + acot(e+fx) 11) (c+dx)" dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + axcot(e + f*x)*1i) " 2*x(c + d*x)"m,x)
[Out] int((a + a*cot(e + f*x)*1i) 2x(c + d*x)"m, x)

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

—a? (f(c +dx)" cot? (e + fx) dx + f(—Zi (c + dx)" cot (e + fx)) dx + f (— (c+ dx)m) dx)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**m*(atI*akxcot (f*xx+e))**2,x)

[Out] -a*x*2x(Integral((c + d*x)**mxcot(e + fxx)**2, x) + Integral(-2xI*(c + dx*x)=*
xmxcot (e + f*x), x) + Integral(-(c + d*x)**m, x))
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3.33 f (c + dx)™(a + ia cot(e + fx))dx

Optimal. Leaf size=24
Int ((c + dx)"™(a + ia cot(e + fx)), x)

[Out] Unintegrable((d*x+c) “m*(atI*a*xcot(f*x+e)),x)

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

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

0.000, Rules used = {}
(¢ + dx)™(a + ia cot(e + fx))dx

Verification is Not applicable to the result.

[In] Int[(c + d*x) mx(a + I*axCotl[e + f*x]),x]

[Out] Defer[Int] [(c + d*xx) "m*(a + I*axCotl[e + fx*xx]), x]

Rubi steps

f (c + dx)™(a + ia cot(e + fx)) dx = f (c + dx)™(a + ia cot(e + fx))dx

Mathematica [A] time = 5.74, size = 0, normalized size = 0.00

f (c + dx)"™(a + ia cot(e + fx)) dx

Verification is Not applicable to the result.

[In] Integrate[(c + d*x) m*(a + I*axCot[e + fx*x]),x]

[Out] Integrate[(c + d*x) mx(a + IxaxCot[e + f*x]), x]

fricas [A] time = 0.63, size = 0, normalized size = 0.00

2(dx+¢)"a )

mtegral (—W, X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m*(atI*axcot(f*x+e)),x, algorithm="fricas")

[Out] integral(-2x(d*x + c) m*a/(e” (2xI*f*xx + 2xI*e) - 1), x)
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giac[A] time = 0.00, size = 0, normalized size = 0.00
f(iacot (fx + e) + a)(dx +0)" dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) mx(a+tI*axcot(f*x+e)),x, algorithm="giac")
[Out] integrate((I*axcot(f*x + e) + a)*x(d*x + c)’m, Xx)

maple [A] time = 1.01, size = 0, normalized size = 0.00
f(dx +o)" (a + iacot (fx + e)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) m*(at+I*axcot(f*x+e)),x)
[Out] int((d*x+c) “m*(a+I*a*cot(f*xx+e)),x)

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

5 f (dx + )" sin (2 fx + 2e) (dx +c)"a
14a

dx +
cos(2fx+26)2+sin(2fx+26)2—2 cos(2fx+2e)+1 g d(m +1)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) “m*(at+I*a*xcot(f*x+e)),x, algorithm="maxima"

[Out] 2xI*axintegrate((d*x + c) m*sin(2*xfxx + 2xe)/(cos(2*f*x + 2%e)”2 + sin(2xf*
X + 2%e)”2 - 2xcos(2xf*xx + 2%e) + 1), x) + (d*x + ¢c)"(m + 1)*a/(d*x(m + 1))

mupad [A] time = 0.00, size = -1, normalized size = -0.04
f(a + acot(e+fx) 1i) (c+dx)" dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + axcot(e + f*x)*1i)*(c + d*x) "m,x)
[Out] int((a + a*cot(e + f*x)*1i)*(c + d*x)"m, x)

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

ia (f (—i (c+ dx)m) dx + f(c +dx)" cot (e + fx) dx)
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**m* (a+I*xaxcot (f*x+e)) ,x)

[Out] Ixa*(Integral(-I*(c + d*x)*+*m, x) + Integral((c + dxx)**m*cot(e + f*x), x))
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3.34 f (c+dx)™

a+ia cot(e+fx)

Optimal. Leaf size=98

[ cf . —-m .
. 2ile——= d d
(c+ dx)m+l 272 l(e d )(C + dx)™ (_lf(C; x)) T (m +1, —21f(;+ x))

2ad(m + 1) " af

[Out] 1/2%(d*x+c)”(1+m)/a/d/(1+m)+I*2~ (-2-m)*exp (2*I* (e-c*f/d))* (d*x+c) “m*xGAMMA (1
+m, -2 I*f* (d*x+c) /d) /a/f/ ((-Ixf*(d*x+c)/d) “m)

Rubi [A] time = 0.12, antiderivative size = 98, normalized size of antiderivative = 1.00,

. ) number of rules
number of steps used = 2, number of rules used = 2, integrand size = 23, ————— =

0.087, Rules used = {3727, 2181}

integrand size

(o cf ‘ . |
(c +dx)™! el )(C +dx)" (_@) Gamma (m +1, —ZZf(jdX))

2ad(m+1) of

Antiderivative was successfully verified.
[In] Int[(c + d*x)"m/(a + IxaxCotl[e + fx*x]),x]

[Out] (c + d*x)~(1 + m)/(2*axd*(1 + m)) + (I*27(-2 - m)*E~((2xI)*x(e - (cxf)/d))*(
c + dxx) m*Gamma[l + m, ((-2*%I)*fx(c + d*x))/d])/(axf*x(((-I)*fx(c + d*xx))/d

) "m)

Rule 2181

Int[(F_)"((g_.)*((e_.) + (£_.)*(x_)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]

:> -Simp[(F~(g*x(e - (c*xf)/d))*(c + d*x) FracPart[m]*Gamma[m + 1, (-((f*g*Lo
glF1)/d))*(c + dxx)]1)/(d*(-((f*gxLog[F])/d))~ (IntPart[m] + 1)*(-((f*g*Logl[F
1*x(c + d*x))/d)) FracPart[m]), x] /; FreeQ[{F, c, d, e, f, g, m}, x] && !'I
ntegerQ[m]

Rule 3727

Int[((c_.) + (d_D)*(x_))"(m_)/((a_) + (b_.)*tan[(e_.) + (f_.)*(x_)]), x_Sym
bol] :> Simp[(c + d*x)"(m + 1)/(2*axd*(m + 1)), x] + Dist[1/(2*%a), Int[(c +
d*x) "m*E~ ((2*a*x(e + f*x))/b), x], x] /; FreeQ[{a, b, c, d, e, f, m}, x] &
EqQ[a™2 + b~2, 0] &% !'IntegerQ[m]

Rubi steps
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(c + dx)™ Cerdorm [EET e gy dx
fa +iacotie + fx)  2ad(l +m) " 2a

d d

i(e-< i - if (c+dx
(c + dx)1+m i2_2_m€21(e d )(C + dx)™ (— f(c+dx)) r (1 +m, _2if(exd ))
T 2addam) of

Mathematica [A] time = 1.29, size = 190, normalized size = 1.94

. m -m . m
Z—m—Z(C + dx)™ (lf(C+dx)) (fZ(c+dx)2) (COS (e _ ﬁ) +1isin (e _ %)) (f2m+1(C + dx) (_@) (COS (e — %j

d P2 d
adf(m+1)

Antiderivative was successfully verified.

[In] Integratel[(c + d*x)"m/(a + I*axCotl[e + fxx]),x]

[Out] (27(-2 - m)*(c + d*x) "mx((I*f*x(c + d*x))/d) " m*x(2°(1 + m)*fx(c + dxx)*(((-I)
*f*x(c + d*x))/d) "m*x(Cos[e - (c*f)/d] - I*Sin[e - (c*f)/d]l) + I*d*(1 + m)*Ga
mmal[l + m, ((-2*%I)*fx(c + d*x))/d]l*(Cos[e - (cxf)/d] + Ix*Sin[e - (cx*f)/d]))
*(Cos[e - (cxf)/d] + IxSin[e - (c*f)/dl))/(axdxf*x(1 + m)*((£f72*x(c + d*x)~2)
/d~2)"m)

fricas [A] time = 0.54, size = 84, normalized size = 0.86

dm log(— %)—Zi de+2icf

d

r(m 1, %) +2(dfx +cf)(dx+ )"
4 (adfm + adf)

(idm +id)e

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m/(a+I*a*xcot(f*x+e)),x, algorithm="fricas")

[Out] 1/4*%((I*d*m + Ixd)*e”(-(d*m*log(-2*I*f/d) - 2xI*d*e + 2xI*c*f)/d)*gamma(m +
1, (—2%Ixd*fxx — 2%Ixc*xf)/d) + 2x(d*f*xx + c*f)*x(d*x + c) " m)/(axdxfxm + axd
*f)

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

f (dx +c)" i

iacot(fx+e)+a




192

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m/(a+I*akxcot(f*x+e)),x, algorithm="giac")

[Out] integrate((d*x + c) m/(I*a*xcot(f*x + e) + a), x)

maple [F] time = 1.29, size = 0, normalized size = 0.00

f (dx + )" i

a+iacot(fx+e)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) m/(at+I*axcot(f*x+e)),x)

[Out] int((d*x+c) m/(a+I*a*cot(f*xx+e)),x)

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

(dm +d) [ (@dx+0)" cos (2 fx +2¢) dx + (idm +id) [ (dx + )" sin (2 fx +2¢) dx - ¢l o8+ log(dre0)
- 2 (adm + ad)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m/(a+I*a*xcot(f*x+e)),x, algorithm="maxima"

[Out] -1/2%((d*m + d)*integrate((d*x + c) m*cos(2*f*x + 2xe), x) + (I*d*m + Ixd)=*
integrate((d*x + c) m*sin(2*xfxx + 2%e), x) - e (m*xlog(d*x + c) + log(d*x +
c)))/(a*xd*m + a*d)

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

f (c+dx)" i

a+acot(e+fx) 1i

Verification of antiderivative is not currently implemented for this CAS.

[In] int((c + d*x)"m/(a + axcot(e + f*x)*1i),x)
[Out] int((c + d*x)"m/(a + a*cot(e + f*x)*1i), x)

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

j f (c+dx) dx

cot (e+ fx)—i

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

[In] integrate((d*x+c)**m/(a+I*xaxcot(f*x+e)) ,x)

[Out] -IxIntegral((c + dxx)**m/(cot(e + fxx) - I), x)/a
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335 [ STy

(a+ia cot(e+fx))?

Optimal. Leaf size=171

. . -m .
in-m-2, 2i(e- )(C+d)m( C;dx)) F(m+1,—21f(;+dx)) i47m2¢ e )(c+d)m( lf(c;rdx)) r(m+1,—4l—f(

a’f a’f
[Out] 1/4*(d*x+c)”~(1+m)/a"~2/d/(1+m)+I*2~ (-2-m)*exp (2*xI*(e-c*f/d))* (d*x+c) “m*xGAMMA

(1+4m, -2%Ixf* (d*x+c) /d) /a~2/f/ ((-Ixf* (d*x+c)/d) “m) -I*4~ (-2-m) xexp (4*I* (e-cxf
/d) ) *(d*x+c) "m*GAMMA (1+m, -4*I*f* (d*x+c)/d) /a~2/f/ ((-I*f* (d*x+c)/d) "m)

Rubi [A] time = 0.18, antiderivative size = 171, normalized size of antiderivative =

ber of rul
1.00, number of steps used = 4, number of rules used = 2, integrand size = 23, e e

= 0.087, Rules used = {3729, 2181}

integrand size

S of ; -m ; ; of ; —1m
iZ_m_zezl(e d )(c + dx)" (—@) Gamma (m +1, 2 f(i;dx)) i4m-2g" ( )(C +dx)" ( f(c:l-dx)) Gamn

a’f - a’f

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

[Out] (c + d*x)"(1 + m)/(4*a"2*%d*(1 + m)) + (I*27(-2 - m)*E~((2*I)*(e - (c*xf)/d))
x(c + d*x) "m*xGamma [l + m, ((-2xI)*f*(c + d*x))/d])/(a~2*fx(((-I)*f*x(c + dxx
))/d)"m) - (I*47(-2 - m)*E~((4xI)*(e - (cxf)/d))*(c + d*x) m*Gamma[l + m, (
(-4xI)*f*x(c + dxx))/d])/ (@~ 2xfx(((-I)*f*x(c + d*x))/d) "m)

Rule 2181

Int[(F_)~((g_.)*((e_.) + (£_)*x(x_)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]

:> -Simp[(F~(g*x(e - (cxf)/d))*(c + d*x) FracPart[m]*Gamma[m + 1, (-((f*g*Lo
glF1)/d))*(c + d*x)])/(d*(-((f*g*Log[F])/d))~ (IntPart[m] + 1)*(-((f*g*LoglF
1x(c + d*x))/d)) “FracPart[m]), x] /; FreeQ[{F, c, d, e, f, g, m}, x] & !I
ntegerQ[m]

Rule 3729

Int[((c_.) + (d_D*(x_))"(m_)*((a_) + (b_.)*tan[(e_.) + (f_.)*(x_)1)"(n_),
x_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (1/(2%a) + E~((2*ax(e + f*x))
/b)/(2%a))~(-n), x], x] /; FreeQ[{a, b, c, d, e, f, m}, x] && EqQ[a”2 + b~2
, 0] && ILtQ[n, 0]

Rubi steps
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(c + dx)™ (c+dx)™  eHe+2ifx(c 4 dyym  gHie+difx(c 4 dy)m
dx = f - " dx

(a + iacot(e + fx))2 - 472 % "
(c + dx)l+m fe4ie+4ifx(c + dx)™ dx erie+2ifx(c + dx)" dx
= + _
402d(1 + m) 442 oy
cragpon 22w (N L 1, 2 g
- 4a2d(1 + m) * 2f _

Mathematica [A] time = 2.83, size = 152, normalized size = 0.89

[ cf . —-m ) { of ‘ —m ‘
(c + dx)" (izz—mezl(e‘ﬂ (—@) T (m +1, —@) _ iyl ) (_lf(c;dx)) r (m +1,-% ‘f;d")) +

16a2f
Antiderivative was successfully verified.

[In] Integrate[(c + d*x)"m/(a + I*axCotl[e + f*x])~2,x]

[Out] ((c + d*x)"m*x((4*f*x(c + d*x))/(@*x(1 + m)) + (I*27(2 - m)*E~((2*I)*(e - (c*f
)/d))*Gamma [l + m, ((-2*I)*f*x(c + d*x))/d])/(((-I)*f*x(c + d*x))/d)"m - (I*E
“((4xID)x(e - (cxf)/d))*Gammal[l + m, ((-4*xI)*fx(c + dxx))/d])/ (4 mx(((-I)*f*

(c + d*x))/d)"m)))/(16%a~2xf)

fricas [A] time = 0.68, size = 140, normalized size = 0.82

[ dm log(—%)—ZidﬁZi cf dm log(—%)—zlide#li cf

d

d
—2idfx=2icf

d

]F (m +1 ~didfx—4i

4idm +4id)e y

F(m+1, )+(—idm—id)e

16 (a2d fm + a?df)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m/(atI*axcot(f*x+e)) 2,x, algorithm="fricas")

[Out] 1/16%((4xI*d*m + 4xI*d)*e” (- (d*m*xlog(-2*xI*f/d) - 2*Ixd*e + 2*Ixcx*f)/d)*gamm
a(m + 1, (-2%Ixd*f*x - 2xIxc*f)/d) + (-Ixd*m - I*d)*e” (-(d*mxlog(-4*Ixf/d)

- 4xI*dxe + 4xI*cxf)/d)*gamma(m + 1, (-4xI*kdxf*xx - 4*Ixc*xf)/d) + 4*x(d*f*x +
cxf)*x(d*x + c)"m)/(a”2xd*f*m + a~2*dxf)

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

f ( (dx + )" "

iacot(fx+e) +a)2
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m/(a+I*akxcot(f*x+e))”2,x, algorithm="giac")

[Out] integrate((d*x + c) m/(I*a*xcot(f*x + e) + a)~2, x)

maple [F] time = 2.10, size = 0, normalized size = 0.00

f (dx + )" i
(a +ia cot (fx + e))z

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) "m/(a+Ixa*xcot(f*x+e))"2,x)
[Out] int((d*x+c) m/(a+Ixaxcot(f*x+e))”~2,x)

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

(dm +d) [ (dx + )" cos (4 fx +4e) dx = 2 (dm +d) [ (dx + )" cos (2 fx +2¢) dx + (idm + id) [ (dx +c)"s
4(a2dm + azd)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m/(at+I*axcot(f*x+e)) 2,x, algorithm="maxima"

[Out] 1/4*%((d*m + d)*integrate((d*x + c) m*cos(4xfxx + 4*e), x) - 2*(d*m + d)*int
egrate((d*x + c) mkcos(2xf*x + 2%e), x) + (I*d*m + I*d)*integrate((d*x + c)
“mxsin(4*xfxx + 4xe), x) + (-2%I*xd*m - 2*I*xd)*integrate((d*x + c) m*sin(2*fx*

X + 2xe), x) + e (mxlog(d*x + c) + log(d*x + c)))/(a”2*d*m + a~2x*d)

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

f ( (c+dx)" "

2
a+ acot(e+fx) 11)
Verification of antiderivative is not currently implemented for this CAS.

[In] int((c + d*x)"m/(a + axcot(e + f*xx)*1i)~2,x)
[Out] int((c + d*x)"m/(a + axcot(e + f*x)*1i)~2, x)

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

f (c+dx)" dx
cot? (e+fx)—2i cot (e+fx)—1

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

[In] integrate((d*x+c)**m/(atI*a*xcot(f*x+e))**2,x)

[Out] -Integral((c + d*x)**m/(cot(e + f*x)**2 - 2*Ixcot(e + f*xx) - 1), x)/a*x*2
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336 [ STy

(a+ia cot(e+fx))3

Optimal. Leaf size=251

( cf . —m . A cf . -m
3i2-m-32F ) (¢ 4 gy (—’f (";dx’) r (m +1, - (f;d")) 31221580 ) (¢ 4 gy (_lf ‘C;d’“’) T (m +1,-
asf B asf

[Out] 1/8*(d*x+c)”~(1+4m)/a~3/d/(1+m)+3*I*2~ (-4-m) *exp (2*xI* (e-c*f/d)) * (d*x+c) “m*GAM
MA (1+4m,-2*%I*f* (d*x+c)/d) /a~3/f/ ((-Ixf*(d*x+c)/d) “m)-3*%I*2~ (-5-2*m) *exp (4*I*
(e—cxf/d) ) *x (d*x+c) "m*xGAMMA (1+m, -4*xIxf*x (d*x+c)/d) /a~3/f/ ((-Ixf*x(d*x+c)/d) "m)

+I*%27 (-4-m) *3~ (-1-m) *exp (6*I* (e-c*f/d) ) * (d*x+c) "m*GAMMA (1+m, -6*I*f* (d*x+c)/
d)/a~3/f/ ((-Ixfx(d*x+c)/d) "m)

Rubi [A] time = 0.24, antiderivative size = 251, normalized size of antiderivative =

ber of rul
1.00, number of steps used = 5, number of rules used = 2, integrand size = 23, o e

= 0.087, Rules used = {3729, 2181}

integrand size

(- ifcrd)\ ™ if(c+dx (o—L iferday )™
3i2_m_4€21(e d )(c + dx)™ (—@) Gamma (m +1,-2 f(d+d )) 31’2‘2’”‘5641(8 d )(c + dx)™ (——f( ;d )) Ga
asf - asf

Antiderivative was successfully verified.
[In] Int[(c + d*x)"m/(a + I*xaxCotl[e + fx*x])~3,x]

[Out] (c + d*x)~(1 + m)/(8*a~3*d*(1 + m)) + ((3*I)*27(-4 - m)*E~((2*xI)*(e - (c*f)
/D)) *(c + d*x) m*xGamma[l + m, ((-2*%I)*f*x(c + d*x))/d])/(a~3*fx(((-I)*f*x(c +
d*x))/d)"m) - ((3*I)*2°(-5 - 2*«m)*E~((4*xI)*x(e - (c*f)/d))*(c + d*x) m*xGamm

all + m, ((-4xI)*xf*x(c + d*x))/d]) /(@ 3*fx(((-I)*f*(c + d*x))/d)"m) + (I*27(

-4 - m)*37(-1 - m)*E~((6*xI)*x(e - (cxf)/d))*(c + d*x) m*xGamma[l + m, ((-6%I)

xfx(c + d*x))/d])/(a”3*xfx(((-I)*f*x(c + d*x))/d)"m)

Rule 2181

Int[(F_)~((g_.)*((e_.) + (£_)*x(x_)))*((c_.) + (d_.)*(x_))"(m_), x_Symbol]
:> -Simp[(F~(g*x(e - (cxf)/d))*(c + d*x) FracPart[m]*Gamma[m + 1, (-((f*g*Lo
glF]1)/d))*(c + dxx)])/(d*(-((f*gxLog[F])/d))~ (IntPart[m] + 1)*(-((f*g*Logl[F
1x(c + d*x))/d)) “FracPart[m]), x] /; FreeQ[{F, c, d, e, f, g, m}, x] & !I
ntegerQ [m]

Rule 3729

Int[((c_.) + (d_D*(x_))"(m_)*((a_) + (b_.)*tan[(e_.) + (f_.)*(x_)1)"(n_),
x_Symbol] :> Int[ExpandIntegrand[(c + d*x)“"m, (1/(2%a) + E~((2*ax(e + f*x))
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/b)/(2%a))~(-n), x], x] /; FreeQ[{a, b, c, d, e, f, m}, x] && EqQ[a”2 + b~2
, 0] && ILtQ[n, O]

Rubi steps
(c + dx)m _ f (C + dx)m ~ 382ie+2ifx(c + dx)m .\ 3e4ie+4ifx(c + dx)m ~ e6ie+6ifx(c + dx)m "
(a +iacot(e + fx))® 843 843 843 843

~ (C + dx)”’” fe6ie+6ifx(c + dx)m dx 3f€2ie+2ifx(c + dx)m dx 3fe4ie+4ifx(c
T 8a%d(1+m) 843 - 843 " 84°
312420y (L) (14, 2O 5
_(c+ dx)t+m N d ’ d _

~ 8a3d(1 + m) asf

Mathematica [A] time = 4.10, size = 238, normalized size = 0.95

6icf (¢
) A3 2 + 1)e2’( 7

2—2m—53—m—1e—7(c + dx)™ (_if(c+dx))_m (id2m+13m+2(m + 1)641%4'21'61-' (m +1 _ 2if(c+dx)
d 7

addf(m +1

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)"m/(a + I*axCotl[e + f*x])~3,x]

[Out] (27(-5 = 2*xm)*37 (-1 - m)*(c + d*x) m*x(127(1 + m)*E~(((6*I)*c*xf)/d)*fx(c + d
*x) % (((ID)*f*x(c + d*x))/d)"m + I*27(1 + m)*37(2 + m)*d*E~((2*I)*e + ((4*I)x*
cxf)/d)*(1 + m)*Gamma[l + m, ((-2*%I)*xfx(c + d*x))/d] - I*37(2 + m)*d*xE~((2x*
I)*x(2%e + (c*f)/d))*(1 + m)*Gamma[l + m, ((-4*xI)*fx(c + d*x))/d] + I*2"(1 +

m) *d*E~((6*%I)*e)*(1 + m)*Gammal[l + m, ((-6xI)*f*x(c + d*x))/d]))/(a~3*d*E"(
((6xI)*xc*xf)/d)*fx(1 + m)*x(((-I)*fx(c + d*x))/d) "m)

fricas [A] time = 0.55, size = 192, normalized size = 0.76

dm log(—¥)—2ide+2i cf dm log(—%)—éli de+dicf

d

) + (<9idm —9i d)e[ d ]r (m 41,244
96 (a3dfm + a3df)

=2idfx-2icf
d

(18i dm +18i d)e[ T (m +1,

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m/(at+I*axcot(f*x+e)) 3,x, algorithm="fricas")
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[Out] 1/96%((18*%Ixd*m + 18%Ixd)*e” (-(d*m*xlog(-2xI*f/d) - 2*xIxd*e + 2xIxc*f)/d)*ga
mma(m + 1, (-2*%Ixd*f*x - 2xIxc*xf)/d) + (-9xI*d*m - 9xI*d)*e” (- (d*m*log(-4*I

xf/d) - 4*Ixdke + 4*Ikckxf)/d)*gamma(m + 1, (-4*Ikxdxfxx - 4*xIkcxf)/d) + (2*I

xd*m + 2%Ixd)*e” (-(d*m*log(-6*I*xf/d) - 6xI*d*e + 6xI*cxf)/d)*gamma(m + 1, (
-6xI*xd*xf*xx — 6xIkxckxf)/d) + 12+(dxf*x + cxf)*(d*x + c) m)/(a~3*d*xf*m + a~3x*d

*f)

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

f (dx + )" i
(iacot (fx +e) + a)S

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m/(a+I*a*xcot(f*x+e))~3,x, algorithm="giac")
[Out] integrate((d*x + c) m/(I*a*xcot(f*x + e) + a)~3, x)

maple [F] time = 2.34, size = 0, normalized size = 0.00

f ( (dx +¢c)" dx

a+ iacot(fx+e))

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) m/(a+I*a*cot(f*x+e)) 3,x)
[Out] int((d*x+c) "m/(a+I*axcot(f*x+e))”~3,x)

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

(dm +d) [ (dx +c)" cos (6 fx +6e) dx =3 (dm +d) [ (dx +c)" cos (4 fx +4e) dx + 3 (dm +d) [ (dx+ )"

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) m/(atI*axcot(f*x+e)) 3,x, algorithm="maxima")

[Out] -1/8+((d*m + d)*integrate((d*x + c) m*cos(6*xfxx + 6%e), x) - 3*x(d*m + d)*in
tegrate((d*x + c) mkcos(4*xf*x + 4xe), x) + 3*x(d*m + d)*integrate((d*x + c)~

m*cos (2xfxx + 2%e), x) + (I*d*m + Ixd)*integrate((d*x + c) m*sin(6*xf*x + 6%

e), x) + (-3xIxd*m - 3*I*d)*integrate((d*x + c) m*sin(4*f*x + 4%e), x) + (3
xI*xd*m + 3xI*d)*integrate((d*x + c) mxsin(2*f*x + 2%e), x) - e  (m*log(d*x +

c) + log(d*x + c)))/(a”3*d*m + a~3%d)
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mupad [F] time = 0.00, size = -1, normalized size = -0.00

f (c+dx)" i
(a + a cot (e + fx) 11)3

Verification of antiderivative is not currently implemented for this CAS.

[In] int((c + d*x)"m/(a + axcot(e + f*xx)*1i)~3,x)
[Out] int((c + d*x)"m/(a + axcot(e + f*x)*1i)~3, x)
sympy [F] time = 0.00, size = 0, normalized size = 0.00

(c+dx)™

! f cot? (e+fx)—3i cot? (e+fx)—3 cot (e+fx)+i dx

a3
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*+*m/(atI*a*xcot (f*xx+e))**3,x)

[Out] IxIntegral((c + d*x)*+*m/(cot(e + f*x)*x3 - 3*I*xcot(e + f*x)**2 - 3*cot(e +
f*xx) + I), x)/ax*3
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3.37 f(c +dx)*(a + beot(e + fx))dx

Optimal. Leaf size=147

a(c +dx)t 3bd2(c + dx)Lis (e2¢*/9)  3ibd(c + dx)?Li, (e2¢+/¥)) b(c + dx)? log (1 - 2} jp(c 4 dx)* 2
a 273 ) 272 " 7 T

[Out] 1/4*ax(dxx+c) 4/d-1/4*I*b*(d*x+c) ~4/d+b* (d*x+c) "3*1In(1-exp(2*I*x(f*xx+e)))/f-
3/2*Ixb*d* (d*x+c) “2*polylog(2,exp (2xI* (f*x+e))) /f72+3/2xb*xd~2x (d*x+c) *polyl
0g(3,exp(2xIx(fxx+e))) /f~3+3/4xI*b*d"3*polylog(4,exp (2*I* (f*x+e)))/f"4

Rubi [A] time = 0.26, antiderivative size = 147, normalized size of antiderivative =

ber of rul
1.00, number of steps used = 8, number of rules used =7, integrand size = 18, e e

= 0.389, Rules used = {3722, 3717, 2190, 2531, 6609, 2282, 6589}

integrand size

3bd?(c + dx)PolyLog (3, e2ile+f X)) 3ibd(c + dx)*PolyLog (2, e2ilexf x)) 3ibd*PolyLog (4, e2ile+f x)) a(c + dx)*
27 B 272 " 4t T

Antiderivative was successfully verified.
[In] Int[(c + d*x)~3%(a + b*xCot[e + f*x]),x]

[Out] (ax(c + d*x)~4)/(4xd) - ((I/4)*bx(c + d*x)~4)/d + (b*x(c + d*x) 3xLog[l - E~
((2xI)x(e + £xx))]1)/f - (((3*I)/2)*bxd*(c + d*x) 2*PolyLog[2, E~((2*I)*(e +
fxx))]1)/£72 + (3*%b*xd~2*(c + d*x)*PolyLog[3, E~((2*I)*(e + f*x))])/(2%x£~3)

+ (((3%I)/4)*b*d~3*PolyLog[4, E~((2xI)*(e + f*x))])/f 4

Rule 2190

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

Rule 2282

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

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

Rule 3717

Int[((c_.) + (d_.)*(x_))"(m_.)*tan[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
1 > Simp[(I*(c + d*x)"(m + 1))/(d*(m + 1)), x] - Dist[2*I, Int[((c + d*x)~

m*E” (2xI*xk*Pi)*E~ (2xI*x(e + f*x)))/(1 + E~(2xI*k*Pi)*E~(2xI*x(e + f*x))), x],
x] /; FreeQl{c, d, e, £}, x] && IntegerQ[4xk] && IGtQ[m, O]

Rule 3722

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

Rule 6589

Int[PolyLogln_, (c_.)*((a_.) + (b_)*(x_))"(p_.)1/Cd_.) + (e_.)*x(x)), x_8S
ymbol] :> Simp[PolyLog[n + 1, cx(a + b*x) pl/(exp), x] /; FreeQ[{a, b, c, d
, €, n, pt, x] && EqQ[bx*d, axel

Rule 6609

Int[(Ce_.) + (£_.)*(x_)) " (m_.)*PolyLogln_, (d_.)*((F_)"((c_.)*((a_.) + (b_.
)*(x_))))"(p_.)], x_Symbol] :> Simp[((e + f*x) m*PolyLog[n + 1, d*(F~(c*(a
+ bxx)))"pl)/(bxcxpxLog[F]), x] - Dist[(f*m)/(b*cxp*Logl[F]), Int[(e + f*x)~
(m - 1)*PolyLog[n + 1, d*x(F~(c*(a + b*x)))"pl, x], x] /; FreeQ[{F, a, b, c,
d, e, £, n, p}, x] && GtQ[m, O]

Rubi steps
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f (c +dx)3(a + beot(e + fx))dx = f (a(c +dx)® + b(c + dx)* cot(e + f)) dx

d 4
= % + bf(c + dx)® cot(e + fx)dx
_a(c+dx)* ib(c + dx)* ot 2+ (¢ + dx)3
ST om @ )f 1_ i
_a(c+dx)t ib(c + dx)* . b(c + dx)* log (1 - ¢2*f9)  (3bd) [(c + dx) I
~ 4d 4d f J
alc+dy)t ibc +dy)? . b(c + dx)’ log (1 — ¢2+f)  3ibd(c +dx)’Li (c
4 4d f 2f2
_alc+dnt ibc+dnt b+ dx)>log (1 - €2*/9)  3ibd(c + dx)?Li,
-4 4d f 2£2
a(c+dx)t ib(c + dx) . b(c + dx)*log (1 - e2¢*/9))  3ibd(c + dx)?Liy (¢
4 4d f 2f2
_alc+dnt ibc+dnt b+ dx)* log (1 = /) 3ibd(c + dx)’Li, (¢
4 4d f 2£2

Mathematica [B] time = 7.50, size = 730, normalized size = 4.97

be? csc(e)(sin(e) log(sin(e) cos(fx) + cos(e) sin(fx;

f (sinz(e) + cosz(e))

1
7 csc(e) (4(:3 + 6¢%dx + dcd?x® + d3x3) (asin(e)+b cos(e))+

Warning: Unable to verify antiderivative.

[In] Integrate[(c + d*x)~3*(a + b*Cot[e + f*x]),x]

[Out] -1/2%(bxc*xd"2*E” (I*e)*Cscle]*((2*xf73*x73) /E~((2%xI)*e) + (3*I)*(1 - E~((-2x*I
)*xe) ) *f72xx"2xLog[1 - ET((-I)x(e + fxx))] + (3*xI)*x(1 - E~((-2*I)*e))*f"2xx"
2«¢Log[1 + E"((-I)*(e + £*x))] - (6%(-1 + E~((2+I)*e))*(f*x*PolyLog[2, -E~((
-D*(e + fxx))] - IxPolyLog[3, -E~((-I)*(e + f*x))]))/E~((2%I)*e) - (6x(-1

+ E7((2%I)*e))*x(f*x*PolyLog[2, E~((-I)*(e + f*x))] - I*PolyLogl3, E~((-I)*(

e + £xx))]))/E"((2%I)*e)))/f73 - (b*d"3+E~ (I*e)*Cscle]l*((£74*x~4)/E~((2*I)*

e) + (2xI)x(1 - E~((-2*I)*e))*f~3*xx"3*Log[l - ET((-I)x(e + fxx))] + (2xI)*(

1 - ET((-2*I)*e))*f73*xx"3xLog[1 + ET((-I)*(e + f*x))] - (6%(-1 + E~((2*I)*e
))*x(£72xx"2+PolyLog[2, -E~((-I)*(e + f*x))] - (2*I)x*f*x*PolyLog[3, -E~((-I)
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x(e + fxx))] - 24PolyLogl[4, -E~((-I)x(e + fxx))]1))/E~((2%¥I)*e) - (6%(-1 + E
~((2%I)*e) ) * (f~2*x"2xPolyLog[2, E~((-I)*(e + f*x))] - (2*I)x*f*x*PolyLogl[3,
E7((-I)*(e + f*x))] - 2+PolyLogl4, E"((-I)*(e + £*x))]))/E~((2*I)*e)))/ (4xf
T4) + (xx(4%c”3 + 6%cT2xd*x + 4¥cxdT2%x72 + d73*x73)*Cscle] *(b*Cos[e] + a*xS
inle]))/4 + (b*c~3*Cscle]*(-(f*x*Cos[e]) + Logl[Cos[f*x]*Sin[e] + Cos[e]*Sin
[f*x]]1*Sin[e]))/(f*x(Cos[e]™2 + Sin[e]~2)) - (3*b*c~2xd*Cscle]*Sec[e]*(E~(I*
ArcTan[Tan[e]l])*f"2*x"2 + ((Ixf*x*(-Pi + 2xArcTan[Tan[e]]) - PixLog[l + E~(
(-2xI)*f*x)] - 2x(f*x + ArcTan[Tan[e]])*Log[1l - E~((2*xI)*(f*x + ArcTan[Tan[
e]l))] + PixLog[Cos[f*x]] + 2%ArcTan[Tan[e]]*Log[Sin[f*x + ArcTan[Tan[e]]]]
+ I*PolyLogl[2, E~((2*I)*(f*x + ArcTan[Tan[el]))])*Tanle])/Sqrt[1 + Tan[e]~
2]1))/ (2x£~2*xSqrt [Sec[e] “2*(Cos[e] "2 + Sin[e]~"2)]1)

fricas [C] time = 0.74, size = 626, normalized size = 4.26

2ad® fAx* + 8 acd? f4x3 + 12 ac?d f*x? + 8 ac® f4x + 3i bd®polylog (4, cos (2 fx+2 e) +1 sin (2 fx+ 26)) - 3i

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 3% (atb*cot(f*x+e)),x, algorithm="fricas")

[Out] 1/8%(2%a*xd™3*f~4*x"4 + 8xaxckd 2*xf74*x"3 + 12%axc™2xd*f~4*x"2 + 8*axc™3xf74
xx + 3*I*bxd~3*polylog(4, cos(2xfxx + 2%e) + I*sin(2*f*x + 2xe)) - 3*xIxb*xd~
3xpolylog(4, cos(2xfxx + 2%e) - Ixsin(2*f*x + 2%e)) + (-6xI*b*d~3*f72%x"2 -
12%Ixbxckd~2*f72%x - 6*%Ikbxc 2*d*f~2)*dilog(cos(2xf*x + 2%e) + I*ksin(2*fx*x
+ 2%e)) + (6%I*bxd™3*xf72%x72 + 12%xIxbkc*d™2*xf72%x + 6%Ixb*xc”2*xd*f72)*dilog
(cos(2%f*x + 2%e) - I*sin(2xfxx + 2%e)) - 4*(b*d"3%e”3 - 3*bkckxd 2%e”2*f +
3xb*xc"2xd*exf"2 - b*c"3*xf73)*log(-1/2%cos(2*f*x + 2xe) + 1/2%I*sin(2xf*x +
2%e) + 1/2) - 4x(b*d"3xe”3 - 3xbxckxd"2%e”2xf + 3*bkc"2xd*e*f"2 - bxc”3*f~3)
*xlog(-1/2%cos(2xf*x + 2%e) - 1/2xI*sin(2xfxx + 2%e) + 1/2) + 4x(b*d™3*f " 3*x
73 + 3xbxcxd"2xf73%x72 + 3kbkxcT2xd*f73%x + bkd"3%e”3 - 3kbkckd"2%e”2*f + 3
bxc"2xd*exf~2) *log(-cos(2xf*x + 2%e) + I*sin(2xfxx + 2%e) + 1) + 4x(bxd~3*f
“3%x73 + 3xbxckdT2*f73%x72 + 3xb*cT2xd*f73%x + b*xd"3%e”3 - 3*bxckd 2*xe”2x%f
+ 3xbkc”2*d*e*xf"2)*xlog(-cos(2*xf*x + 2%e) - Ixsin(2*f*x + 2xe) + 1) + 6% (bx*d
“3xf*x + bxcxd”"2*f)*polylog(3, cos(2*f*x + 2%e) + I*sin(2xfxx + 2%e)) + 6% (
b*d"3*fxx + b*xc*d"2xf)*polylog(3, cos(2xf*x + 2xe) - Ixsin(2*fxx + 2%e)))/f
4

giac [F] time = 0.00, size = 0, normalized size = 0.00
f(dx + c)3(b cot (fx + e) + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 3x(atb*cot(f*x+e)),x, algorithm="giac")
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[Out] integrate((d*x + c) 3x(b*xcot(f*x + e) + a), x)

maple [B] time = 1.32, size = 857, normalized size = 5.83

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) 3*x(atb*cot (f*x+e)),x)

[Out] I*b*c™3*x-1/4*Ixbxd~3*x"4+1/f 4*b*d~3*x1n(1l-exp (I*(f*x+e)))*e~3+1/f*b*d"3*1n
(exp(I*(f*x+e))+1)*x"3-3*I/f " 2*b*c~2*d*polylog(2,exp (I* (f*x+e)))+1/f*b*c™3*
1In(exp (I*(f*xx+e))+1)+1/fxb*xc~3*1n(exp(I* (f*x+e))-1)-2/f*b*xc”3*%1ln(exp (I*(f*x
+e)) ) +3/2%axc”2xd*x"2-3*%1/f " 2*%bxc~2xd*polylog(2,-exp (I* (f*x+e)) ) +4*I1/f " 3*b*
c*d"2%e”3-3*1/f " 2%bxc " 2xd*e”~2-2*I/f " 3*%bxd " 3*e " 3*x-3*I/f ~2*%bxd~3*polylog(2, -
exp (Ix(f*xxt+e)))*x"2-3*%I/f " 2xb*xd~3*polylog(2,exp (I*(fxx+e)))*x~2-I*bkc*xd 2*x
73-3/2%I*bxc”2xd*x"2+a*xckxd"2*xx"3-6%I1/f " 2xb*cxd"2*polylog(2,exp (I* (fxx+e)))*
x-6%I/f"2%bxc*xd”2*polylog(2,-exp (I* (f*x+e)) ) *x+6%I/f ~2%bkckxd ™ 2%e 2%x-6xI/f*
b*xc"2xd*exx+3/fxb*xcxd”2*%1n(1-exp (I* (f*x+e))) *x"2-3/f73*b*xc*xd~2*x1n (1-exp (I*(
fxx+e)))*xe”2+3/f*xbxc”2xd*x1n (1-exp (I* (fxx+e)) ) *x+3/fxb*xcxd~2*x1n(exp (I* (f*x+e
))+1)*x"2+3/£"2%bxc”2+d*1n (1-exp (I* (fxx+e) ) ) xe-3/f"2xbxc~2*d*ex1n (exp (I* (f*
x+e))-1)-6/£73*b*xcxd"2xe”2*x1n(exp (I* (fxx+e)))+a*xc™3*x+1/4*a*xd~3*x"4+3/f*b*c
~2%d*1n(exp (I* (f*x+e))+1) *x+1/f*b*d"3*x1n(1-exp (I* (f*x+e)) ) *x"3+6/f " 2*b*c~ 2%
dxex1n(exp (I* (f*xx+e)))+3/f " 3xb*xcxd™2*e”2*1n (exp (I* (f*x+e))-1)+6/f"3xb*d~3*p
olylog(3,-exp(I*(f*xx+e)))*x+6/f"3*b*d"3*polylog(3,exp (I*(f*xx+e)))*x+2/f 4xDb
*d~3%e”3*%1n(exp (Ix(fxx+e)))+6/f " 3*%bxcxd~2*polylog(3,exp(I*(f*xxt+e)))+6/f 3*b
*xcxd~2*polylog(3,-exp(I*(f*x+e)))-1/f"4*b*d"3*e~3*1n(exp (I* (f*x+e))-1)-3/2%
I/£74%b*d"3%e~4+6x1/f ~4xbxd"3*polylog(4,-exp(I*(fxx+e)))+6*I/f " 4*b*d 3*poly
log(4,exp(Ix(f*xx+e)))

maxima [B] time = 1.16, size = 966, normalized size = 6.57

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((dxx+c) 3*(atb*cot(f*x+e)),x, algorithm="maxima")

[Out] 1/4x(4x(f*x + e)*a*xc™3 + (f*x + e) 4*xaxd~3/f73 - 4*(f*x + e) 3*axd"3xe/f"3
+ 6% (f*x + e) 2xaxd"3*e”2/f"3 - 4*x(f*x + e)*axd"3*e”3/f"3 + 4*x(f*x + e) " 3*a
*cxd"2/f72 - 12%x(f*x + e) " 2%axc*d"2*e/f72 + 12x(fxx + e)*axc*xd™2*xe”2/f"2 +

6% (f*x + e) 2kaxc™2xd/f - 12%(f*x + e)*axc™2xd*e/f + 4xbxc”3*log(sin(f*x +

e)) - 4xb*xd"3%e"3xlog(sin(f*x + e))/f73 + 12%b*ckd 2xe"2*log(sin(f*x + e))/

£72 - 12xbxc”2xd*exlog(sin(f*xx + e))/f + (~Ix(fxx + e) 4*b*xd~3 + 24xI*b*xd~3
xpolylog(4, -e~ (Ixf*xx + I*e)) + 24xIxb*xd~3*polylog(4, e  (Ixfxx + Ixe)) + (4
*I*xb*d"3*%e — 4xIxbxcxd " 2+f)*(f*x + e)73 + (-6*xI*bxd~3*e”2 + 12*xI*bk*cxd 2xex

f - 6xI*bkxc™2xd*f"2)*(f*xx + e)72 + (4*xI*x(f*x + e) " 3*%b*d"3 + (-12*xI*b*xd"3*e
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+ 12%Txbkxcxd"2xf)* (f*x + e) 72 + (12*I*bxd~3xe”2 - 24*I*bkckxd™2xexf + 12xI%Db
*cT2xd*f"2)*x (fxx + e))*arctan2(sin(f*x + e), cos(fxx + e) + 1) + (—4*xIx(fx*x
+ e)73%b*d"3 + (12%I*b*xd~3*e — 12*I*b*xckxd™2+f)*(f*x + e)”2 + (-12*Ixb*d~3x*
e”2 + 24*Ixbkxcxd™2xexf — 12%I*b*xc 2*xd*f~2)*(f*x + e))*arctan2(sin(f*x + e),
—cos(f*x + e) + 1) + (—12+¢I*(f*x + e) 2xbxd~3 - 12%I*b*d"3*e”2 + 24*xI*xbxcx
d"2*%exf — 12*xIxbxc™2%d*f72 + (24*xI*b*d"3%e — 24*I*b*xcxd™2*f)*x(f*x + e))*dil
og(-e~ (Ixfxx + I*xe)) + (-12xI*x(fxx + e) 2*b*d"3 - 12xI*b*d"3*e”2 + 24xIx*b*c
*d"2xexf — 12%I*xbxc™2xd*f~2 + (24*I*bxd"3*e - 24*xIxb*cxd™2*f)*(f*x + e))*di
log(e™ (Ixfxx + Ixe)) + 2%((f*x + e)73xb*d™3 - 3x(b*d"3%e - bkcxd 2x*f)*(f*x

+ e)72 + 3*(b*d"3%e”2 - 2%bxckd"2%exf + bxcT2xd*f"2)*(f*x + e))*log(cos(f*x
+ e)72 + sin(f*x + e)72 + 2%cos(f*x + e) + 1) + 2x((f*x + e) " 3*b*d"3 - 3*(
b*d"3%e — bxckd " 2*f)*(f*x + )72 + 3*x(b*d"3*e”2 - 2*bkckxd"2xexf + bxc 2xd*f
“2)x(f*x + e))*xlog(cos(f*x + e)72 + sin(f*x + e)72 - 2*%cos(f*xx + e) + 1) +

24% ((f*x + e)*b*d”3 - bxd~3*%e + bxc*d™2*f)*polylog(3, -e  (I*f*xx + Ixe)) + 2
4% ((f*x + e)*b*d™3 - b*xd"3%e + bxc*xd~2xf)*polylog(3, e  (I*f*xx + Ixe)))/f~3)
/f

mupad [F] time = 0.00, size = -1, normalized size = -0.01
f(a + bcot(e +fx)) (c+ dx)3dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + bxcot(e + f*xx))*x(c + d*x)~3,x)
[Out] int((a + bxcot(e + f*x))*(c + d*x)~3, x)

sympy [F] time = 0.00, size = 0, normalized size = 0.00
f (a + bcot (e + fx)) (c +dx)® dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**3*(atb*cot (f*x+e)),x)

[Out] Integral((a + bxcot(e + f*xx))*(c + d*x)**3, x)
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3.38 f(c + dx)*(a + b eot(e + fx))dx

Optimal. Leaf size=112

a(c + dx)3 ibd(c + dx)Li, (eZi(“f x)) b(c + dx)?log (1 — pZiletf ")) ib(c + dx)® bd*Lis (eZi(“f x))
- + - +
3d 72 7 3d 273

[Out] 1/3%ax(dxx+c)”3/d-1/3*I*b*(d*x+c) ~3/d+b* (d*x+c) "2x1In(1-exp(2*I*(f*x+e)))/f-
I*b*xd* (d*x+c)*polylog(2,exp(2xI* (f*xx+e)))/£72+1/2xb*d"2*polylog(3,exp (2*I*(
f*x+e)))/f"3

Rubi [A] time = 0.21, antiderivative size = 112, normalized size of antiderivative =

ber of rul
1.00, number of steps used = 7, number of rules used = 6, integrand size = 18, mmhero e

= 0.333, Rules used = {3722, 3717, 2190, 2531, 2282, 6589}

integrand size

ibd(c + dx)PolyLog (2, eie+f x)) bd?PolyLog (3, e2ile+f x)) a(c + dx)® b(c+dx)*log (1 — gZilexf x)) ib(c + d
B 72 " 27 Y 7 Y

Antiderivative was successfully verified.
[In] Int[(c + d*x)~2*%(a + b*xCot[e + f*x]),x]

[Out] (ax(c + d*x)~3)/(3xd) - ((I/3)*b*x(c + d*x)~3)/d + (b*x(c + d*x) 2xLog[l - E~
((2xI)x(e + £xx))]1)/f - (Ixb*d*x(c + d*x)*PolyLog[2, ET((2*xI)*(e + f*x))])/f
2 + (bxd"2*PolyLog[3, E~((2xI)*(e + f*xx))])/(2%x£"3)

Rule 2190

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

Rule 2282

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

Rule 2531

Int[Log[l + (e_.)*((F_)~((c_.)*((a_.) + (b_.)*(x_)))) " (n_)]*x((f_.) + (g_.)
x(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) “m*PolyLog[2, -(ex(F~(cx(a + bxx
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)))"n)]1)/(b*cxn*xLog[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x)~(m -
1)*PolyLog[2, -(ex(F~(c*(a + b*x)))™n)], x1, x] /; FreeQ[{F, a, b, c, e, f
, g, n}r, x] && GtQ[m, 0]

Rule 3717

Int[((c_.) + (@_)*(x_))"(m_.)*tan[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
1 > Simp[(Ix(c + d*x)"(m + 1))/(d*x(m + 1)), x] - Dist[2*I, Int[((c + d*x)~
m*E~ (2% Ixk*xPi) *E~ (2%Ix(e + f*x)))/(1 + E~(2%Ixk*Pi)*E~(2%Ix(e + f*x))), x],
x] /; FreeQl[{c, d, e, f}, x] && IntegerQ[4*k] && IGtQ[m, O]

Rule 3722

Int[((c_.) + (d_D)*(x_))"(m_.)*x((a_) + (b_.)*tan[(e_.) + (f_.)*x(x_)1)"(n_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (a + b*Tanle + f*x])"n, x],
x] /; FreeQ[{a, b, c, d, e, f, m}, x] && IGtQ[m, 0] && IGtQ[n, 0]

Rule 6589
Int [PolyLog[n_, (c_.)*((a_.) + (b_.)*(x_))"(p_.)1/((d_.) + (e_.)*(x_)), x_

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

Rubi steps

f (c + dx)2(a + beot(e + fx))dx = f (a(c +dx)? + b(c + dx)? cot(e + f)) dx

d 3

= a(c;——dx) + bf(c + dx)? cot(e + fx) dx

a(c +dx)®  ib(c+dx)® | 2+ (¢ + dx)?
e Ol e v

a(c+dx)®  ib(c+dx)®  blc+dx)log (1 - e2€f9)  (2bd) [(c+dx)]
T34 3 7 }

ac+dxy®  ib(c+dx)?  blc+dx)?log(1-e¥f) ibd(c + dx)Li, (e
= —_ + —

3d 3d f 12

ac+dxy  ib(c+dx)?  blc+dx)?log(1—e2f) ibd(c +dx)Li, (e
—_ + —_
3d 3d f 72
a(c+dx)®  ib(c+dx)3 blc+dx)*log (1 — e?ilerf x)) ibd(c + dx)Li, (e‘
—_ + —_
3d 3d f f2
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Mathematica [B] time = 2.57, size = 406, normalized size = 3.62

3ac? f3x + Bacd f3x% + ad? £3x3 + 3bc? 2 log(sin(e + fx)) + 3bcd f3x2 cot(e) — 3bed 3x2¢itan ! (tan(@) cot(e)/sec?

Warning: Unable to verify antiderivative.

[In] Integrate[(c + d*x)~2%(a + b*Cotl[e + f*x]),x]

[Out] (3*%a*xc™2xf73*%x + (3%I)*bkckd*f 2*Pixx + 3*akcxd*f~3%x72 + axd™2*xf73*x"3 + I
*bxd"2*%f73*%x73 - (6%I)*bkckd*xf 2xx*ArcTan[Tan[e]] + 3*bkcxd*f 3*x"2*Cot [e]
+ 3xbkxcxd*f*xPixLog[1l + ET((-2*%I)*fxx)] + 3*%bxd~2xf~2*xx"2*Log[l - E~((-I)*(e
+ £xx))] + 3*%bxd"2xf"2*xx"2*Log[1l + E~((-I)*(e + f*x))] + 6xb*xckxdxf ~2*xx*Log
[1 - ET((2+I)*(f*x + ArcTan[Tan[el]))] + 6*b*ckdxfxArcTan[Tan[e]l]*Logl[l - E
“((2xI)*(fxx + ArcTan[Tan[el]))] - 3*b*cxd*f*Pi*Log[Cos[f*x]] + 3%b*c™2*f"2
xLog[Sin[e + fxx]] - 6*bxckd*fxArcTan[Tan[e]]*Log[Sin[f*x + ArcTan[Tan[e]]]
1 + (6*I)*bxd~2*xf*xx*PolyLog[2, -E~((-I)*(e + f*x))] + (6*I)*b*xd~2*xf*x*PolyL
ogl2, ET((-I)x(e + fxx))] - (3*I)*b*cxd*f*PolyLog[2, E~((2*I)*(f*x + ArcTan
[Tan[ell))] + 6xb*d~2*PolyLog[3, -E~((-I)*(e + f*x))] + 6xb*d~2*PolyLogl[3,
ET((-I)*(e + f*x))] - 3xb*c*d*E~(I*ArcTan[Tan[e]])*f~3*x~2xCot [e]*Sqrt [Sec[
e]”2])/(3%£73)

fricas [C] time = 0.61, size = 403, normalized size = 3.60

4ad? 3% + 12 acd f3x% + 12 ac? f3x + 3 bd?polylog (3, cos (2 fx + 2¢) + i sin (2 fx + 2¢)) + 3bd?polylog (3,

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2x(atb*cot(f*x+e)),x, algorithm="fricas")

[Out] 1/12%(4xa*xd”2*f73*x"3 + 12*a*xckd*f~3*x"2 + 12%axc”2*f~3%x + 3*b*d~2*polylog
(3, cos(2xf*x + 2%e) + I*sin(2xf*x + 2%e)) + 3xb*d"2*polylog(3, cos(2xf*x +
2xe) - Ixsin(2xf*x + 2%e)) + (-6*%Ixb*d™2xf*x - 6*%Ixbkcxd*f)*dilog(cos(2*xf*
X + 2xe) + Ixsin(2xf*x + 2%e)) + (6xI*bkxd~2*f*xx + 6xI*bxc*xd*xf)*dilog(cos (2%
fxx + 2%e) - I*sin(2xf*xx + 2%e)) + 6% (b*d"2%e”2 - 2*bkckxdxexf + bxc™2xf~2)*
log(-1/2%cos(2xf*x + 2%e) + 1/2%xIxsin(2*f*x + 2xe) + 1/2) + 6% (b*xd"2*e”2 -
2xbxckdkexf + b*xc”2+xf72)*log(-1/2%cos(2*f*x + 2%e) - 1/2+I*sin(2xf*x + 2%e)
+ 1/2) + 6% (b*d™2*xf72%x"2 + 2%bkckd*f~2%x - b*d"2*e”2 + 2xbkckd*exf)*log(-
cos(2*f*xx + 2%xe) + I*xsin(2xf*xx + 2%e) + 1) + 6x(bxd"2*xf72*%x"2 + 2*bkcxd*f~2
*X — b*xd"2xe”2 + 2*bxckdkxexf)*log(-cos(2xf*x + 2%e) - I*sin(2*xfxx + 2xe) +
1))/£73

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

f(dx + c)z(b cot (fx + e) + a) dx
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2x(atb*cot(f*x+e)),x, algorithm="giac")
[Out] integrate((d*x + c) 2x(b*cot(f*x + e) + a), x)

maple [B] time = 1.22, size = 516, normalized size = 4.61

2bcd In (ei(f we) 4 1) x 2bcdIn (1 —ellf x+€)) e 4bcdeln (ei(f x+8)) 2ibcd polylog (2, ellf x+6))
ac2x+acd x>+ + + -

f f? f? f?

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) 2% (a+b*xcot (f*x+e)),x)

[Out] axc™2xx+akxckxd*x™2+Ixb*xc”~2xx-1/3*I*bxd~2*x~3+2/f " 3*b*d~2*polylog(3,-exp(I*(f
xx+e)))+2/f73xb*d"2*polylog(3,exp (I* (f*x+e)))+1/fxbxc™2*1n(exp (I* (f*x+e))+1
)-2/f*xbxc”2*1n(exp (I* (f*x+e)))+1/fxb*xc”2*1n (exp (I* (f*xx+e))-1)+4/3*I/f"3xbx*d
“2%e73+1/3*%axd"2*x"3-2/f " 3*b*d"2xe~2*1n (exp (I* (f*x+e)))+1/f " 3*b*d"2xe~2*1n(
exp (I*(f*xx+e))-1)+1/f*xbxd"2x1n(1-exp (I* (f*xx+e)))*x"2-1/f"3*%b*xd"2*x1n(1-exp (I
x (fxx+e)))*xe”2+1/f*bxd"2x1n (exp (I* (f*x+e) ) +1) *x"2-4*I/f*b*c*d*kexx—I*b*ckd*x
"2-2%I1/f " 2xb*cxd*e”2-2%1/f " 2*xbxc*d*polylog(2,exp (Ix (fxx+e)))+2*I/f " 2%bxd 2%
e 2xx-2x1/f " 2xb*cxd*polylog(2,-exp(I* (f*x+e)))-2*I/f " 2xb*d~2*polylog(2,-exp
(I*(f*x+e)))*x-2xI1/£72%b*d"2*polylog(2,exp (I* (fxx+e)))*x-2/f " 2*b*c*d*ex1ln(e
xp (Ix(fxx+e))-1)+2/f*b*xcxd*1ln(exp (I* (f*x+e))+1) *x+2/f " 2xb*xc*xd*1n(1-exp (I*(f
xx+e) ) ) *xe+d/f"2xbxckd*xexln (exp (I* (fxx+e)))+2/f*xbkckd*x1n(1-exp (I* (f*x+e)))*x

maxima [B] time = 1.75, size = 520, normalized size = 4.64
2 (fx+e)3ad2 6 (fx+e)2adze 6 (fx+e)ad262 6 (fx+e)2acd 12 (fx+e)acde 6

6(fx+e)ac? + a =t~ —t—F - — 5 —+6bh’log (sin (fx +e)) +-

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2% (atb*cot(f*x+e)),x, algorithm="maxima")

[Out] 1/6%(6x(f*x + e)*a*xc™2 + 2k (f*x + e) 3*xaxd™2/f72 - 6x(f*x + e) 2xaxd " 2xe/f”
2 + 6x(f*x + e)*axd™2xe”2/f72 + 6*x(f*x + e) " 2xaxcxd/f - 12+¢(f*x + e)*akxckxdx*
e/f + 6xbxc™2xlog(sin(f*x + e)) + 6*bxd"2*xe"2*log(sin(f*x + e))/f72 - 12%bx*
cxd*exlog(sin(f*xx + e))/f + (-2xI*x(f*x + e) 3*%b*d~2 + 12xb*d~2*polylog(3, -
e~ (Ixfxx + Ixe)) + 12+b*xd~24polylog(3, e (Ixf*x + Ixe)) + (6%I*b*d"2%e - 6%
Ixbxckxd*f) *(f*x + e)72 + (6*xIx(f*x + e) " 2*%b*d"2 + (-12*xIxb*xd"2%e + 12*I*b*c
*dxf)*x (f*x + e))*arctan2(sin(fxx + e), cos(f*x + e) + 1) + (—6xI*x(f*xx + e)~
2%b*xd~2 + (12%Ixbxd~2%e — 12*xIxbkxcxd*f)*(f*xx + e))*arctan2(sin(f*x + e), —c
os(f*x + e) + 1) + (—12*xI*x(f*x + e)*b*d™2 + 12*xI*bxd"2%e - 12*I*xb*xc*xd*f)*di
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12%Ixb*c*d*
bxckxd*f)* (f
1) + 3% ((£fx*
e)”2 + sin(

log(-e~ (I*f*x + Ixe)) + (—12%xIx(fxx + e)*b*d"2 + 12xIxb*xd"2x*e
f)*dilog(e~ (Ixfxx + I*e)) + 3*x((f*xx + e)72xb*xd”~2 - 2x(b*d"2xe
*x + e))*log(cos(f*x + e)72 + sin(f*x + e)72 + 2*cos(f*x + e)
X + e)72%b*d”2 - 2x(bxd"2%e - bxcxd*f)*(f*x + e))*log(cos(f*x
fxx + e)72 - 2*cos(f*x + e) + 1))/f72)/f

+ +

mupad [F] time = 0.00, size = -1, normalized size = -0.01
f(a + bcot(e +fx)) (c+ dx)zdx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b*cot(e + f*x))*(c + d*x)~2,x)
[Out] int((a + bxcot(e + f*x))*(c + d*x)"2, x)

sympy [F] time = 0.00, size = 0, normalized size = 0.00
f (a + b cot (e + fx)) (c+ dx)2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**2% (a+b*cot (f*x+e)),x)

[Out] Integral((a + bkcot(e + f*xx))*(c + d*x)*x2, x)
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339  [(c+dx)(a+bcot(e + fx))dx

Optimal. Leaf size=83

a(c + dx)z b(c + dx)log (1 - eZi(e+fx)) ib(c + dx)z ibdLi, (eZi(e+fx))
24 f 4 2f2

[Out] 1/2%ax(d*x+c)”2/d-1/2*I*b*(d*x+c) ~2/d+b* (d*x+c)*1n(1l-exp(2*xI*(f*x+e)))/f-1/
2xI*bxd*polylog(2,exp (2*I* (f*x+e))) /"2

Rubi [A] time = 0.12, antiderivative size = 83, normalized size of antiderivative = 1.00,

. . number of rules
number of steps used = 6, number of rules used = 5, integrand size = 16, ——— =

0.312, Rules used = {3722, 3717, 2190, 2279, 2391}

integrand size

ibdPolyLog (2, e2ie+f x)) a(c +dx)2  b(c+dx)log (1 — p2ile+f x)) ib(c + dx)?
- 272 TToa T f T

Antiderivative was successfully verified.
[In] Int[(c + d*x)*(a + b*Cot[e + f*xx]),x]

[Out] (ax(c + d*x)72)/(2%d) - ((I/2)*b*(c + d*x)72)/d + (bx(c + d*x)*Logl[l - E~((
2xI)x(e + f*xx))])/f - ((I/2)*bxd*PolyLogl[2, E~((2*I)*(e + f*x))])/f"2

Rule 2190

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

Rule 2279

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

Rule 2391
Int[Log[(c_.)*x((d ) + (e_.)*x(x )" (n_.))]1/(x_), x_Symbol] :> -Simp[PolyLogl[2

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

Rule 3717
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Int[((c_.) + (d_)*(x_))"(m_.)*tan[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
1 :> Simp[(I*(c + d*x)"(m + 1))/(d*(m + 1)), x] - Dist[2*I, Int[((c + d*x)~
m¥E~ (2*xI*k*Pi)*E~ (2xI*(e + f*x)))/(1 + E~(2xI*k*Pi)*E~(2*xI*x(e + f*x))), xJ,

x] /; FreeQ[{c, d, e, £}, x] && IntegerQ[4xk] && IGtQ[m, O]

Rule 3722

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

Rubi steps

f (c + dx)(a + beot(e + fx))dx = f (a(c + dx) + b(c + dx) cot(e + fx)) dx

2
= %+bf(c+dx)cot(e+fx)dx

a(c +dx)?>  ib(c + dx)? , e2e+f¥) (¢ + dx)
= - — (2ib) f 1 _ 2iefx)

a(c+dx)?  ib(c+dx)?  b(c+dx)log(1-e2€f9)  (bd) [log (1 - e+
—_ + —_

2d 2d

X

2d 2d f f
‘ . log(1-
a(c+dx)?  ib(c+dx)? b(c+dx)log (1 _ e21(e+fx)) (ibd) Subst ( ) ogx
_ + N

a(c +dx)* ib(c + dx)? . b(c +dx)log (1-e

2i(e+fx)) ibdLi, (€2i(e+fx))

2d 2d 7

Mathematica [B] time = 5.04, size = 204, normalized size = 2.46

bd csc(e) sec(e) | f2x%e! tan”" (tan(e)) 4

1 be(log(tan(e + fx)) + log(cos(e + fx)))_

2f2

tan(e)(iLiz (eZi(f x#tan” ! tan

+=adx*+
acx+adx 7

Warning: Unable to verify antiderivative.

[In] Integrate[(c + d*x)*(a + b*Cot[e + f*x]),x]

[Out] axc*x + (a*xd*x~2)/2 + (b*xd*x~2*Cot[e])/2 + (b*c*(Logl[Cos[e + f*x]] + Logl[Ta
nle + £f*x]]1))/f - (b*d*Csclel*Sec[e]l*(E™(I*ArcTan[Tan[e]l])*f~2*x~2 + ((I*f*
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x*x(-Pi + 2*ArcTan[Tan[e]]) - PixLogl[l + E~((-2*I)*f*xx)] - 2x(f*x + ArcTan[T
anle]]l)*Logl[l - ET((2*I)*(f*x + ArcTan[Tan[el]))] + PixLog[Cos[f*x]] + 2*Ar
cTan[Tan[e]]*Log[Sin[f*x + ArcTan[Tan[e]]]] + I*PolyLogl[2, E~((2*I)*(f*x +
ArcTan[Tan[e]]))])*Tan[e])/Sqrt[1 + Tan[e]~2]))/(2*xf~2xSqrt [Sec[e] "2x(Cos[e
172 + Sin[el"2)1)

fricas [B] time = 0.52, size = 224, normalized size = 2.70

2adf?x? + 4acf?x — ibdLi, (cos (2fx+26) +i sin(2fx+26)) +1bdLi, (cos (2fx+26) —i sin(2fx+Ze

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*(a+b*cot(f*x+e)),x, algorithm="fricas")

[Out] 1/4%(2%a*xd*xf~2+x"2 + 4xaxc*f~2*%x - I*b*d*dilog(cos(2xfxx + 2%e) + I*sin(2x*f
*xx + 2%e)) + Ixbxd*dilog(cos(2xf*x + 2%e) - I*sin(2xf*x + 2%e)) - 2x(bxd*e

- bxc*xf)*log(-1/2xcos(2xf*x + 2%e) + 1/2xI*sin(2*f*xx + 2%e) + 1/2) - 2x(bxd

xe — bxckxf)*log(-1/2xcos(2*f*x + 2%e) - 1/2xI*sin(2*xfxx + 2%e) + 1/2) + 2x(
bxd*f*xx + bxd*e)*log(-cos(2*f*x + 2xe) + Ixsin(2xf*x + 2%e) + 1) + 2% (b*dx*f

*x + bxd*e)*log(-cos(2*f*x + 2xe) - Ixsin(2xf*x + 2%e) + 1))/f72

giac [F] time = 0.00, size = 0, normalized size = 0.00
f(dx + c)(b cot (fx + e) + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*(atb*cot(f*x+e)),x, algorithm="giac")
[Out] integrate((d*x + c)*(bxcot(f*x + e) + a), x)

maple [B] time = 1.11, size = 240, normalized size = 2.89

~ ibdpolylog (2/ eilf x+‘f)) d 12 2bcIn (ei(f x+6)) bcln (ei(f x+e) _ 1) bcln (ei(f x+e) 4 1) ibda2 i
ibcx— + +cax— + + - 7

f? 2 f f f 2

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)*(a+b*cot (f*x+e)),x)

[Out] Ixb*cxx-I/f72*bxd*polylog(2,-exp(I*(f*x+e)))+1/2xa*xd*x~2+cxa*xx-2/f*bxc*1n(e
xp(I*(f*x+e)))+1/fxb*xcx1ln(exp(I*(f*x+e))-1)+1/f*b*xcx1ln(exp (I*(f*x+e))+1)-I/
£72%b*xd*polylog(2,exp (I*(f*x+e)))-1/2+I*bxd*x"2-2*%I/f*b*d*e*xx+1/fxb*xd*1ln(1-
exp (I* (f*x+e)) ) *x+1/f"2xb*d*1n(1-exp (I* (f*x+e)))*e-I1/f"2xb*d*e~2+1/f*b*d*1n
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(exp(Ix(fxx+e))+1)*x+2/f"2xb*d*e*x1n (exp (I* (f*x+e)))-1/f"2xb*d*ex1ln (exp(I*(f
*x+e))-1)

maxima [B]  time = 0.93, size = 208, normalized size = 2.51

(a—ib)df?x* +2(a—ib)cf?x — 2ibdfxarctan (sin (fx + e),—cos (fx +e) + 1) + 2ibcf arctan (sin (fx + e),

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*(atb*cot(f*x+e)),x, algorithm="maxima")

[Out] 1/2*((a - I*b)*d*f~2%x"2 + 2*(a — I*b)*cxf~2%x - 2*I*bkd*f*x*arctan2(sin(f*
x + e), —cos(fxx + e) + 1) + 2*«Ixbxcxfxarctan2(sin(f*x + e), cos(fxx + e) -
1) - 2*%Ixb*d*dilog(-e~ (I*f*x + Ixe)) - 2*Ixbxd*dilog(e” (I*f*x + Ixe)) + (2
*Ixbxd*f*xx + 2%Ixbxcxf)*arctan2(sin(fxx + e), cos(f*x + e) + 1) + (bxd*fx*x
+ bxcxf)*xlog(cos(f*xx + )72 + sin(f*xx + e)72 + 2xcos(f*x + e) + 1) + (bxdx*f
*xx + bxckxf)*log(cos(f*x + e)72 + sin(f*x + e)72 - 2%cos(f*x + e) + 1))/f72

mupad [F]  time = 0.00, size = -1, normalized size = -0.01
f(a + bcot(e+fx)) (c+dx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + bxcot(e + f*x))*(c + d*x),x)
[Out] int((a + bxcot(e + f*xx))*(c + d*x), x)

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

f(a +bc0t(e+fx)) (c +dx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*(at+b*cot (f*x+e)),x)

[Out] Integral((a + bxcot(e + f*xx))*(c + d*x), x)
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a+b cot(e+fx)
340  [—————dx

Optimal. Leaf size=21

Int(a + beot(e +fx)’x)
c+dx

[Out] Unintegrable((atb*cot(f*x+e))/(d*x+c),x)

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

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

0.000, Rules used = {}
a+ bcot(e + fx) p
x

f c+dx

Verification is Not applicable to the result.

[In] Int[(a + b*Cot[e + f*x])/(c + d*x),x]

[Out] Defer[Int][(a + b*Cot[e + f*x])/(c + d*xx), x]

Rubi steps

fa+bcot(e+fx)dx_fa+bcot(e+fx)dx

c+dx B c+dx

Mathematica [A] time = 2.23, size = 0, normalized size = 0.00

f a + bcot(e + fx) i

c+dx

Verification is Not applicable to the result.

[In] Integrate[(a + b*Cotl[e + f*x])/(c + d*x),x]

[Out] Integrate[(a + bxCot[e + f*x])/(c + d*x), x]

time = 0.65, size = 0, normalized size = 0.00

bcot(fx+e) +a
dx +c g

fricas [A]

integral (

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*cot(f*x+e))/(d*x+c),x, algorithm="fricas")
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[Out] integral((b*cot(f*x + e) + a)/(d*x + c), x)

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

fbcot(fx+e)+adx

dx +c
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*cot(f*x+e))/(d*x+c),x, algorithm="giac")
[Out] integrate((b*cot(f*x + e) + a)/(d*x + c), x)

maple [A] time = 1.78, size = 0, normalized size = 0.00

fa+bcot(fx+e)

d
dx +c¢ X

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a+b*cot(f*x+e))/(d*x+c),x)
[Out] int((a+b*cot(f*x+e))/(d*x+c),x)
maxima [A] time = 0.00, size = 0, normalized size = 0.00
i sin(fx+e) i dx — bd i sin(fx+e) i
(dx+c)(cos( x+e) +sin(fx+e) +2 cos( x+e)+1) (dx+c)(cos(fx+e) +sin(fx+e) -2 cos(fx+e)+l)
d

bd dx — alog (dx + c)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((at+bkcot(f*x+e))/(d*x+c),x, algorithm="maxima")

[Out] -(b*d*integrate(sin(f*x + e)/((d*x + c)*cos(f*x + e)72 + (d*x + c)*sin(f*x
+ e)72 + dxx + 2*(d*x + c)*cos(f*x + e) + c), x) - bkdxintegrate(sin(f*x +
e)/((d*x + c)*cos(f*x + )72 + (d*x + c)*sin(f*x + e)72 + d*x - 2x(d*x + c)
xcos(f*x + e) + c), x) - axlog(d*x + c))/d

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

dx

fa+bcot(e+fx)

c+dx
Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + bxcot(e + f*x))/(c + d*x),x)



[Out] int((a + bxcot(e + fx*x))/(c + d*x), x)

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

fa+bcot(e+fx)

d
¢+ dx X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*cot(f*x+e))/(d*x+c),x)

[Out] Integral((a + b*cot(e + f*x))/(c + d*x), x)
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f a+b cot(e+fx) dx

(c+dx)?

3.41

Optimal. Leaf size=21

a+ bcot(e + fx)
L ( (c+dx)2 ' x)

[Out] Unintegrable((atbxcot(f*x+e))/(d*x+c)~2,x%)

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

number of steps used = 0, number of rules used = 0, integrand size = 0, - -
integrand size
0.000, Rules used = {}
a+ bcot(e + fx)

f (c + dx)?

Verification is Not applicable to the result.

[In] Int[(a + b*Cotle + fx*xx])/(c + d*x)"2,x]

[Out] Defer[Int][(a + bxCotl[e + f*xx])/(c + d*x)~2, x]

Rubi steps

fa+bcot(e+fx) gy —

(c + dx)?

fa + beot(e + fx) i

(c + dx)?

Mathematica [A] time = 8.19, size = 0, normalized size = 0.00

f a+ bcot(e + fx) i

(c + dx)?

Verification is Not applicable to the result.

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

fricas [A] time = 0.50, size = 0, normalized size = 0.00

_ | bcot(fx+e)+a
mtegral P 4 2cdx 1 2

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((atb*cot(f*x+e))/(d*x+c)~2,x, algorithm="fricas")
[Out] integral((bkcot(f*x + e) + a)/(d"2%x72 + 2%c*d*x + c~2), x)

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

dx

fbcot(fx+e)+a

(dx + c)?
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((at+b*cot(f*x+e))/(d*x+c)”2,x, algorithm="giac")
[Out] integrate((b*xcot(f*x + e) + a)/(d*x + c¢)~2, x)

maple [A] time = 1.80, size = 0, normalized size = 0.00

fa+bcot(fx+e)

dx
(dx + c)?

Verification of antiderivative is not currently implemented for this CAS.

[In] int((at+b*cot(f*xx+e))/(d*x+c) 2,x)
[Out] int((a+b*cot(f*x+e))/(d*x+c)”~2,x)
maxima [A] time = 0.00, size = 0, normalized size = 0.00

sin( x+e)

(b2 + bed) il dx - (ba2x + bed)
(dx+c)2(cos(fx+e) +sin( x+e) +2 cos(fx+e)+1)

d?x + cd

(dx+c)2(cos(fx+e)2+sin(fx+e)2—2 cos(fx+

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -((b*d~2xx + b*c*d)*integrate(sin(fxx + e)/(d"2*x72 + 2xc*d*x + (d72%x"2 +
2%c*xd*x + c"2)*cos(fxx + e)72 + (d72*%x72 + 2*ckxd*x + c”2)*sin(f*x + e)72 +

c”2 + 2% (d72%x72 + 2*ckd*xx + c"2)*cos(f*x + e)), x) - (bxd"2%x + b*c*d)*int
egrate(sin(fxx + e)/(d72+x72 + 2xc*xd*x + (d72*x"2 + 2%ckxdxx + c”2)*cos(f*x

+ e)72 + (d72*%x72 + 2*%cxd*x + c”2)*sin(fxx + €)72 + ¢c72 - 2% (d72*%x"2 + 2*cx*

dxx + c"2)*cos(fxx + e)), x) + a)/(d"2*x + c*d)

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

dx

fa+bc0t(e+fx)

(c+ dx)2



Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + bxcot(e + f*x))/(c + d*x)~2,x)
[Out] int((a + bxcot(e + fx*x))/(c + d*x)~2, x)

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

fa+bcot(e+fx)

dx
(c + dx)?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*cot(f*x+e))/(dxx+c)**2,x)

[Out] Integral((a + b*cot(e + f*x))/(c + dxx)**2, x)
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342 [(c+dx)®(a+beot(e + fx))*dx

Optimal. Leaf size=295

a2(c +dx)t 3abd?(c + dx)Liz (2¢+/%))  Biabd(c + dx)?Li, (e2¢+/9))  2ab(c + dx)® log (1 — 2+ jgp(c 4
. IE B 72 " 7 T

[Out] -Ixb~2%(d*x+c) 3/f+1/4*a~2*(d*x+c) 4/d-1/2xIxaxb*(d*x+c) ~4/d-1/4*b~2* (d*x+c
)"4/d-b"2x (d*x+c) "3*cot (f*x+e) /£+3*%b~2*d* (d*xx+c) "2%x1n (1-exp (2% Ix (f*x+e))) /f
~2+2%a*xb* (d*x+c) “3*1n(1-exp (2*I* (f*x+e)) ) /f-3*xIxb~2*d~2* (d*x+c)*polylog(2,e

xp (2% I* (fxx+e)))/f73-3xI*axbxd* (d*x+c) “2*polylog(2,exp (2xIx(f*x+e)))/f72+3/
2*xb~2xd"3*polylog(3,exp(2xI* (f*x+e))) /£ ~4+3%axbxd~2* (d*x+c) *polylog(3,exp(2

*xI* (f*xx+e)))/f73+3/2xI*axb*d"3*xpolylog(4,exp(2*I*x(fxx+te)))/f74

Rubi [A] time = 0.53, antiderivative size = 295, normalized size of antiderivative
= 1.00, number of steps used = 15, number of rules used = 9, integrand size = 20,

number o WIS _ ), 450, Rules used = {3722, 3717, 2190, 2531, 6609, 2282, 6589, 3720, 32}

integrand size

3abd?(c + dx)PolyLog (3, e2ietf ")) 3iabd(c + dx)*PolyLog (2, e2ie+f x)) 3iabd*PolyLog (4, e2ie+f x)) 3ib?d-
£3 a Iz + 2f4 -
Antiderivative was successfully verified.

[In] Int[(c + d*x)~3*(a + b*Cot[e + f*x])~2,x]

[Out] ((-I)*b"2x(c + d*x)~3)/f + (a"2*(c + d*x)~4)/(4xd) - ((I/2)*axb*x(c + d*x)~4
)/d - (b72%(c + d*x)74)/(4xd) - (b™2x(c + d*x) " 3*Cotl[e + f*x])/f + (3*b~2xd

x(c + dxx)"2+Log[l - E~((2xI)*(e + £*x))])/£72 + (2*%axb*(c + d*x) 3*Logl[l -
ET((2+%D)x(e + £*x))])/f - ((3*%I)*b~2xd"2*(c + d*x)*PolyLog[2, E~((2*I)*(e

+ £xx))])/£73 - ((3%I)*axb*dx(c + d*x) 2+PolyLogl[2, E~((2*xI)*(e + fx*x))])/f

~2 + (3*b~2*xd"3*PolyLogl[3, E~((2*I)*(e + f*x))])/(2xf74) + (3*%axb*d™2x(c +
dxx)*PolyLog[3, ET((2xI)*(e + fxx))])/f~3 + (((3%I)/2)*a*b*d~3*PolyLog[4, E
“((2xI)*(e + fxx))])/f74

Rule 32

Int[((a_.) + (b_.)*(x_))"(m_), x_Symbol] :> Simp[(a + b*x)"(m + 1)/(b*(m +
1)), x] /; FreeQ[{a, b, m}, x] && NeQ[m, -1]

Rule 2190

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

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst [Int[FunctionOfExponentialFunction[u, x]1/x, x], x, v], x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E"((c_.)*((a_.) + (b_.)*x))*
(F)I[v.] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

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

Rule 3717

Int[((c_.) + (d_)*(x_))"(m_.)*tan[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
1 > Simp[(I*(c + d*x)"(m + 1))/(d*(m + 1)), x] - Dist[2*I, Int[((c + d*x)~
m*E” (2xI*k*Pi)*E~ (2xI*x (e + f*x)))/(1 + E-(2%xI*k*Pi)*E~(2xI*x(e + f*x))), x],
x] /; FreeQl[{c, d, e, f}, x] && IntegerQ[4xk] && IGtQ[m, O]

Rule 3720

Int[((c_.) + (@_)*(x))"(m_.)*((b_.)*tan[(e_.) + (f_)*(x_)1)"(n_), x_Symb
0ol] :> Simp[(b*(c + d*x) m*(b*Tan[e + f*x])"(n - 1))/(f*(n - 1)), x] + (-Di
st[(bxd*m)/(f*(n - 1)), Int[(c + d*x)~(m - 1)*(b*Tanl[e + f*x])"(n - 1), x],
x] - Dist[b”2, Int[(c + d*x) m*(b*xTan[e + f*x])~(n - 2), x], x]) /; FreeQl
{b, ¢, 4, e, £}, x] && GtQ[n, 1] && GtQ[m, O]

Rule 3722

Int[(Cc_.) + (d_.)*(x_))"(m_.)*x((a_) + (b_.)*tan[(e_.) + (f_.)*x(x_)1)"(n_.)
, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (a + b*Tan[e + f*x])"n, x],
x] /; FreeQ[{a, b, c, d, e, f, m}, x] && IGtQ[m, 0] && IGtQ[n, 0]

Rule 6589

Int [PolyLogln_, (c_.)*((a_.) + (b_.)*(x_))"(p_.01/C(d_.) + (e_.)*(x_)), x_S
ymbol] :> Simp[PolyLog[n + 1, cx(a + b*x) pl/(exp), x] /; FreeQ[{a, b, c, d
, e, n, p}y, x] & EqQ[bxd, axe]
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Rule 6609

Int[((e_.) + (£_.)*(x_)) " (m_.)*Polylog[n_, (d_.)*((F_)"((c_)*((a_.) + (b_.
)x(x_))))"(p_.)]1, x_Symbol] :> Simp[((e + f£*x) m*PolyLogln + 1, dx(F~(c*(a
+ b*x)))"pl)/ (b*ckprLog[F1), x] - Dist[(f*m)/(b*cxpxLoglFl), Intl[(e + f¥x)~
(m - 1)*PolyLogln + 1, d*x(F~(cx(a + b*x)))~pl, x], x] /; FreeQ[{F, a, b, c,
d, e, £, n, p}, x] && GtQ[m, O]

Rubi steps

f (c +dx)3(a + beot(e + fx)2dx = f (a2(c + dx)? + 2ab(c + dx)® cot(e + Fx) + b2(c + dx)® cot(e + fx)) dx

2 d 4
_ % + (2ab) f (c + dx)? cot(e + fx)dx + 12 f (c + dx)? cot(e + f3
_a*(c+dx)t  dab(c+dx)*  b?(c +dx)3 cot(e + fx) (iab) f e2ietfx) (¢
B 4d 2d f 1 1 _ o2
i’ (c +dx)®  a*(c+dx)* iab(c+dx)* bA(c+dx)*  bP(c+dx)?co
= — + —_ — —
7 4d 24 4d 7
ib*(c+dx)>  a?(c+dx)* iab(c+dx)* b*(c+dx)* b*(c + dx)3 co
= — + — — —
7 4 24 4 7
i’ (c +dx)®  a*(c+dx)* iab(c+dx)* bA(c+dx)*  bP(c+dx)3co
= — + —_ — —
7 4d 24 4 7
i’ (c+dx)®> a*(c+dx)* iab(c+dx)* DA(c+dx)* bP(c+dx)3co
= — —+ — — —
7 ad 24 4 7
_ i (c+dx)® .\ A(c+dx)* dab(c+dx)* DX +dx)t  b(c+dx)’ca
B f 4d 2d 4d f

Mathematica [B] time = 7.43, size = 1611, normalized size = 5.46

result too large to display

Warning: Unable to verify antiderivative.

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

[Out] -1/2%(b~2%d"3*E~ (I*e)*Cscle]l* ((2*xf~3%x"3) /E~((2xI)*e) + (3*I)*(1 - E~((-2*I
)*¥e) ) *f72xx"2xLog[1 - ET((-I)*x(e + f*xx))] + (3*xI)*x(1 - E~((-2%I)*e))*f"2%x"
2xLog[l + ET((-I)*x(e + f*xx))] - (6%x(-1 + E~((2%I)*e))*(f*x*PolyLog[2, -E~((
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-Dx(e + f*xx))] - I*PolyLogl3, -E~((-I)*(e + £*x))1))/E~((2*I)*e) - (6%(-1

+ E7((2%I)*e) ) * (f*x*PolyLog[2, E~((-I)*(e + fxx))] - I*PolyLog[3, E~((-I)*(
e + £*x))]))/E"((2%xI)*e))) /74 - (axb*xc*d"2+E~(I*e)*Cscle]l*((2*xf73*x"3) /E~(
(2%I)*e) + (3*xI)*x(1 - E~((-2*I)*e))*f"2+x"2xLog[l - ET((-I)*(e + fxx))] + (
3xI)*x(1 - E7((-2*I)*e))*f"2xx"2xLog[1 + ET((-I)*(e + fxx))] - (6%x(-1 + E~((
2xI)*e) ) * (fxx*xPolyLog[2, -E~((-I)*x(e + fxx))] - I*PolyLogl[3, -E~((-I)x*(e +

£xx))1))/E"((2xI)*e) - (6%(-1 + E~((2xI)*e))*(f*xx*PolyLog[2, E~((-I)*(e + £
*xx))] - I*PolyLogl3, E"((-I)*(e + f*x))]))/E~((2*%I)*e)))/f"3 - (a*b*xd~3*E~(
Ixe)*Csclel * ((£74*x~4) /E~((2*I)*e) + (2%I)*(1 - E~((-2%I)*e))*f~3*x"3*Log[1
- ET((-D)*(e + £*x))] + (2*%I)*(1 - E~((-2xI)*e))*f 3*xx"3*Log[1l + E~((-I)*(
e + f*xx))] - (6%(-1 + ET((2xI)*e))*x(£72*x"2+PolyLog[2, -E~((-I)*(e + fx*x))]
- (2*I)*f*x*PolyLog[3, -E~((-I)*(e + f*x))] - 2+PolyLogl[4, -E~((-I)*(e + f
*x))]1))/E"((2%xI)*e) - (6%(-1 + E~((2*I)*e))*(f~2*xx"2xPolyLog[2, E~((-I)*(e

+ f*xx))] - (2+I)*f*xxPolyLog[3, E~((-I)*(e + f*x))] - 2xPolyLog[4, E~((-I)*
(e + £xx))]1))/E~((2%I)*e)))/(2%f~4) + (3*b~2*c~2*d*Csc[e] *x(-(f*x*Cos[e]) +

Log[Cos[f*x]*Sin[e] + Cos[el*Sin[f*x]]*Sin[e]))/(£72*(Cos[e]~2 + Sin[e]~2))
+ (2*xaxbxc~3*Cscle] * (- (f*x*Cos[e]) + Logl[Cos[f*x]*Sin[e] + Cos[e]*Sin[fx*x]
1xSin[e]))/(f*x(Cos[e]"2 + Sin[e]"2)) + (Cscle]*Cscle + f*x]*(4*a~2xc™3*xf*x*
Cos[f*xx] - 4*%b~2*c”™3*f*x*xCos[f*x] + 6%a”~2xc”2xd*f*x"2*Cos[f*x] - 6*%b~2%c™ 2%
dxfxx"2%Cos [fxx] + 4%a”2*ckxd™2xf*x"3*%Cos [f*x] - 4*b~2*xcxd~2*f*x"3*Cos [f*x]

+ a”2xd"3*xfxx"4*Cos [fxx] - b72+d"3xf*x"4*Cos [f*x] - 4*a”2xc”3xf*x*Cos[2*xe +
fxx] + 4xb~2*c”3*xf*x*xCos[2%e + f*x] - 6*a~2%c ™ 2xd*f*x"2*Cos[2*e + fxx] + 6
*b"2xcT2xdxfxx"2%Cos [2%e + f*xx] - 4*a”2%ckd"2*xfxx"3*Cos[2xe + fxx] + 4xb72x%
ckd"2*f*xx"3*%Cos [2%e + fxx] - a”2%d"3xf*x"4*Cos[2%e + f*xx] + b72xd"3*xf*x"4*C
os[2xe + fxx] + 8xb~2xc”3*Sin[f*x] + 24*b72xc”2xd*x*Sin[f*x] + 8xaxbkc”3*fx*
x*Sin[f*x] + 24xb~2kxcxd"2xx"2*xSin[f*x] + 12%axb*xc™2xd*f*x~2*xSin[f*x] + 8*b~
2xd"3*x"3*Sin [f*x] + 8*axbkxckd 2*f*x"3*%Sin[f*x] + 2kaxb*d"3*f*x~4*Sin [f*x]

+ 8%axbxc ~3xf*x*Sin[2xe + fxx] + 12*%axbkxc”2*xd*f*x"2xSin[2%e + f*x] + 8*axbx
c*xd"2+f*x"3%Sin[2%e + f*x] + 2*kaxb*d"3*f*x"4*Sin[2*e + f*x]))/(8*f) - (3*b~
2xcxd"2xCsc [e] *Sec[e] * (E” (I*ArcTan[Tan[e]])*f~2%x"2 + ((Ixf*x*x(-Pi + 2%ArcT
an[Tan[e]]) - PixLogl[l + E~((-2*I)*f*x)] - 2x(f*x + ArcTan[Tan[e]])*Logl[l -
ET((2*xI)*(f*x + ArcTan[Tan[el]))] + PixLog[Cos[f*x]] + 2*ArcTan[Tan[e]]*Lo
g[Sin[f*x + ArcTan[Tan[e]l]l]l] + I*PolyLog[2, E~((2*I)*(f*x + ArcTan[Tan[e]])
)1)*Tan[e])/Sqrt[1 + Tan[e]l~2]))/(£"3*Sqrt[Sec[e] 2*(Cos[e]”2 + Sin[e]"2)])
- (3*axbxc~2xd*Csc[e]*Sec[e] *(E~ (I*ArcTan[Tan[e]])*f~2xx"2 + ((Ixf*xx*(-Pi
+ 2%ArcTan([Tan[e]]) - PixLogl[l + E~((-2*I)*fxx)] - 2*%(f*x + ArcTan[Tan([e]])
xLog[1 - ET((2xI)*(f*xx + ArcTan[Tan[el]))] + PixLog[Cos[f*x]] + 2*ArcTan[Ta
nlel]l*Log[Sin[f*x + ArcTan[Tan[e]]]] + I*PolyLogl[2, E~((2*I)*(f*x + ArcTan[
Tan[el]]l))])*Tanle])/Sqrt[1 + Tan[e]~2]))/(£72xSqrt[Sec[e] "2*(Cos[e]~2 + Sin
lel”2)1)

fricas [C] time = 0.90, size = 1154, normalized size = 3.91

result too large to display

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((d*x+c) ~3*(atb*cot(f*x+e))”2,x, algorithm="fricas")

[Out] -1/4*%(4%b~2%d"3*f"3%x"3 + 12%b"2%cxd~2*%f " 3%x"2 + 12%b~2xc 2*xd*xf " 3*x +
xc"3%f73 - 3*Ikxaxb*d”3*polylog(4, cos(2*f*x + 2%e) + I*sin(2xf*x + 2%e))*si
n(2*xf*xx + 2xe) + 3xI*axb*d~3xpolylog(4, cos(2xf*x + 2%e) - I*sin(2*xfxx + 2%
e))*sin(2*xf*xx + 2*xe) — (-6*I*a*xb*d " 3*f"2*x"2 — 6xIxaxb*c ™ 2+xd*f~2 - 6xI*xb~2x%
cxd"2+f - 6*xIx(2xaxbkxcxd™2*xf72 + b7~2xd"3*f)*x)*dilog(cos(2*f*x + 2%xe) + Ix*s
in(2%f*x + 2%e))*sin(2*xf*xx + 2%e) - (6*%I*axbxd"3*xf"2*xx"2 + 6*xI*axb*xc ™ 2xd*xf"
2 + 6*%Ixb~2%kcxd"2xf + 6xI*(2kaxb*xcxd™2*xf72 + b~2*xd"3*f)*x)*dilog(cos (2xf*x
+ 2%e) - I*xsin(2xfxx + 2%e))*sin(2*xf*x + 2xe) + 2% (2xa*xb*d”"3*e”3 - 2*xaxbxc”
3*f73 - 3*b72xd"3xe”2 + 3*(2kaxbkcT2xd*e — bT2xcT2*d)*f72 - 6*x(axbxcxd"2xe”
2 - b"2xc*xd”"2xe) *f) *log(-1/2*%cos (2xf*x + 2%e) + 1/2%xIxsin(2*f*x + 2%e) + 1/
2)*sin(2*f*xx + 2*%e) + 2% (2*axb*d"3*e”3 - 2*axbxc”3*%f"3 - 3*b"2xd"3*e”2 + 3%
(2%axbxc™2xd*e - b72xc”2xd)*f72 - 6% (a*bxc*d"2%e”2 - b72xc*kd"2xe)*f)*log(-1
/2*%cos (2xf*xx + 2%e) - 1/2%I*sin(2*xf*xx + 2%e) + 1/2)*sin(2*f*x + 2*e) - 2% (2
*axbxd"3*f"3%x"3 + 2*axbxd"3*%e”3 + 6xaxbkxc”2xdkexf"2 - 3¥%b72xd"3*e”2 + 3*(2
*axb*ckd"2*f"3 + bT2xd"3*%f72)*x"2 - 6k (axbkxckxd"2xe”2 - bT2*xc*kd"2*e) *f + 6% (
a*bxc”2xd*f"3 + bT2*ckd"2xf72)*x)*log(-cos(2*f*x + 2xe) + I*sin(2xfxx + 2%e
) + 1D)*sin(2xf*x + 2%e) — 2% (2*xaxb*d"3*xf"3*x"3 + 2*axb*d"3%e”3 + B*axbxc 2%
d*e*xf~2 — 3*b72xd"3%e”2 + 3*(kaxbkckd"2*xf"3 + bT2*%d"3*f72)*x"2 - 6*x(axbxcx
d"2%e”2 - b72*ckxd"2%e)*f + 6x(axb*c”2xd*f73 + b~ 2%cxd"2xf"2)*x)*log(-cos (2%
fxx + 2*%e) — Ixsin(2+f*x + 2%e) + 1)*sin(2xf*x + 2%e) - 3k (2*xaxbxd~3xf*x +
2*%axbxcxd"2*f + b~2%d”3)*polylog(3, cos(2*f*x + 2xe) + I*sin(2xf*x + 2%e))*
sin(2*f*xx + 2xe) - 3x(2xa*xbxd~3*xfxx + 2*axbxckd™2*f + b~2xd"3)*polylog(3, c
0s(2*f*x + 2%e) - I*sin(2xf*x + 2%e))*sin(2xf*xx + 2xe) + 4*x(b~2*d"3*f"3*x~3

+ 3*b72kckdT2xFT3%x T2 + 3*¥bT2*cT2kdA*fT3*%x + bT2x%c”3*%f73) *cos(2xf*xkx + 2*e)
- ((a72 - b™2)*d"3*%f"4*xx"4 + 4x(a”2 - b"2)*xcxd"2xf"4*x"3 + 6x(a”2 - b"2)*c”
2+%d*xf74*x72 + 4x (2”2 - b72)*c”3*kfT4*x) *sin(2xfxx + 2%e))/(f74*sin(2xf*xx + 2
xe))

giac [F] time = 0.00, size = 0, normalized size = 0.00
2
f(dx + c)3(b cot (fx + e) + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 3*(atb*cot(f*x+e))”~2,x, algorithm="giac")
[Out] integrate((d*x + c)~3*(bxcot(f*x + e) + a)~2, x)

maple [B] time = 1.82, size = 1571, normalized size = 5.33

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

4xb~2
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[In] int((d*x+c) 3% (at+tbxcot (f*x+e)) " 2,x)

[Out] 3/f74%b~2xd"3*e”2x1n(exp(I*(fxx+e))-1)+a”~2*c™3*x-b"2*c™3*x-2*[*axb*xc*xd~2*x~
3-3xIxa*xb*xc™2xd*xx"2-12%I/f " 2xbxa*xc*d~2*polylog(2,exp (I* (f*x+e)))*x-12*I/f*b
xa*xcT2xd*exx—-12*%I/f " 2*xb*xaxcxd~2*polylog (2, -exp (I* (f*xx+e)) ) *x+12+I/f " 2*b*ax*c
*xd72%e”"2*%x+a” 2% Ccxd T 2%x " 3-b "2k Cc*d T 2*%x " 3+3/2%a” 2% 2*%d*x"2-3/2*%b 2% T 2xd*x "2+
2/fxb*axc”3*%1n(exp(Ix(fxx+e))+1)+3/£72*%b~2*c~2*d*1n(exp (I* (f*xx+e))+1)+3/£72
*b~2%c”2xd*1n(exp (I* (fxx+e))-1)-6/f72xb~2*c”2xd*1n (exp (I* (f*x+e)) ) -4/f*xbxax
c~3*1n(exp(I*(f*x+e)))+2/fxb*xaxc™3*1ln(exp (I* (fxx+e))-1)-6/f 4*b"2+d"3xe”2*1
n(exp(I*(f*x+e)))+3/£72%b"2*%d"3*1n(1-exp (I* (f*x+e)))*x"2-3/f"4xb~2xd"3*1n (1
—exp (I*(f*x+e)))*e”2+3/£72+b"2xd " 3*%1n(exp (I* (f*x+e) ) +1) *x"2-2*%I/f*b~2*d " 3*x
“3+4*I1/f74xb~2%d"3%e"3+2*I*kakxbkc”3*x-1/2xIxaxb*d~3*x~4+1/4*%a~2xd"3*x"4-1/4%
b~2%d"3*x"4+6/f ~4*b~2*d"3*polylog(3,-exp (I* (f*x+e)))+6/f 4xb~2%d~3*polylog(
3,exp(Ix(f*x+e)))-2%I*b~ 2% (d73*x"3+3*cxd ™~ 2%x"2+3*c”2*d*x+c~3) /f/ (exp (2*xI* (£
xx+e))—1)+2/f*b*xaxd”~3*%1n(exp (I* (f*x+e))+1) *x~3+2/f*b*axd~3*1n(1-exp (I* (f*x+
e)))*x~3+2/f"4xb*a*xd"3*1n(1l-exp (I*(f*x+e))) *e”~3-6%I1/f " 2*b*a*xc™2xd*e 2-6%I1/f
~2%bxaxc”2xd*polylog(2,-exp(I*(f*x+e)))-6*%I/f " 2xb*xa*xd~3*polylog(2,-exp(I*(f
xx+e) ) ) *x"2-6%I/f " 2xb*a*d~3*polylog(2,exp (I* (f*x+e)))*x~2-6%I1/f " 2%b*axc”2*d
*polylog(2,exp (I*(f*x+e)))-4*I/f"3*bkaxd 3xe 3*x—12%I/f " 2xb 2%c*kd ™ 2%e*xx+8*1
/£ 3%bxa*xcxd"2%e"3+6/f " 3*xbxakc*d"2*xe”2*x1n (exp (I* (f*x+e))-1)-12/f " 3*b*a*xc*xd™
2xe”2*1n(exp (I* (fxx+e)))+12/f " 2xbxa*xc™2*d*ex1n (exp (I* (f*x+e)))-6/f " 2%bxa*xc™
2xd*xe*x1n(exp (I* (fxx+e))-1)+6/f72*bx1n(1-exp (I* (f*x+e)) ) *axc™2xd*e+6/f"2xb~2
xcxd”2*1n (1-exp (I* (fxx+e)) ) *x+6/£"3*b~2%c*d"2x1n(1-exp (I* (f*x+e)) ) *e-2/f 4%
bxa*xd~3*e”3*1n(exp (I* (f*x+e))-1)+12/f " 3*xb*a*xcxd 2*xpolylog(3,exp(I*(f*x+e)))
+12/£73*b*axcxd"2*polylog(3,-exp (I*(f*x+e)))-3*%I/f " 4*b*xe 4*axd~3+12+I/f 4*b
xa*d~3*polylog(4,-exp(I*(f*x+e)))—6*%I/f*b"2%c*d™2%x"2-6*%1/f " 3*%b~2*c*xd " 2%e~2
+6*%I1/f"3%b~2*%d"3*e”2+x+6/f*b*1n (exp (I* (f*x+e) ) +1) *axc~2xd*x+6/f*b*1n(1-exp(
Ix(fxx+e)))*a*xc”™2xd*x+6/f*bxaxcxd~2*x1n(1-exp (I* (fxx+e))) *x"2-6/f"3*b*xa*xckd™
2*%1n(1-exp (I*(fxx+e)))*xe”2+6/fxbxa*xc*d™2x1n(exp (I* (fxx+e))+1)*x"2-6/f"3*b"2
xcxd " 2*xex1n (exp (Ix (fxx+e))-1)+4/f 4xbxa*xd " 3*e”3*x1n(exp (I* (f*x+e)))+12/f"3*b
~2%cxd"2*%ex1n (exp (I* (f*x+e)))+12/f73*b*xaxd~3*polylog(3,exp(I*(f*x+e)))*x+12
/" 3*%b*xa*xd~3*polylog(3,-exp(I*(f*x+e)))*x+6/f"2xb~2%c*xd~2x1n (exp (I* (f*x+e))
+1) *x-6%1/£73%b"2xc*d"2*polylog(2,-exp (I* (f*x+e)))-6%I1/f~3*xb~2*c*xd~2*polylo
g(2,exp(I*x(f*x+e)))-6%I/f " 3*%b"2xd"3*polylog(2,-exp (I*(f*x+e)))*x-6%I1/f~3%b"
2xd~3*polylog(2,exp (I*(f*x+e)) ) *x+12%I/f 4xb*a*xd~3*polylog(4,exp (I*(f*x+e))
)

maxima [B] time = 4.35, size = 4012, normalized size = 13.60

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

[In] integrate((d*x+c) 3*(atb*cot(f*x+e))”2,x, algorithm="maxima"

[Out] 1/4x(4x(f*xx + e)*a”2xc”3 + (f*x + e) 4*xa~2xd"3/f"3 - 4*x(f*x + e) ~3*a~2xd 3%
e/f"3 + 6x(f*xx + e) " 2%a"2*%d"3*%e"2/f"3 - 4x(f*xx + e)*a”2*xd"3%xe”3/f"3 + 4x(f*
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X + e)73%a"2%c*xd"2/f72 - 12%(f*x + e) " 2%a"2%c*d"2*e/f72 + 12x(fxx + e)*a” 2%
cxd"2%e"2/f72 + 6x(f*xx + e) " 2*xa"2%c”2*xd/f - 12x(f*x + e)*a”2*c”2xd*e/f + 8%
axb*xc”3*log(sin(f*x + e)) - 8%axbxd~3*e”3xlog(sin(f*x + e))/f~3 + 24*a*xb*cx
d"2*e"2*log(sin(f*x + e))/f7"2 - 24xaxbxc”2xdxexlog(sin(f*x + e))/f + 4x((2x
axb - I*b72)*x(f*x + e) 4%d"3 + 8*b~2*d"3*e”3 - 24xb"2*c*d"2*e”2*xf + 24*xb"2x
cT2xd*xexf"2 - 8*b72xc"3*f"3 - ((8*axb - 4*I*b"2)*d"3*e - (8*axb - 4*I*b~2)*
cxd"2*f)* (f*x + )73 + ((12*axb - 6*xI*b"2)*d"3*e”2 — (24*axb - 12*%I*b~2)*c*
d"2xexf + (12*axb - 6*xI*b"2)*c™2*xd*xf~2)*x(f*xx + e)72 + (4*%I*b"2%d"3*e"3 - 12
*[*b72%ckd"2%e " 2%f + 12*xI*b~2%xc " 2*d*exf~2 — 4*xI*xb"2%c " 3*xf " 3)*x(fxx + e) - (8
*(f*x + e) " 3*xaxbxd"3 + 12%b72%d"3*e”2 - 24*xb"2xcxd"2%exf + 12*b72*xcT2xd*f"2
- 12*%(2*%a*xbxd"3%e — 2%axb*xc*d"2*f - b72xd"3)*(f*x + e)”2 + 24*(axbxd"3*xe”2
+ axbxc"2xd*f"2 - bT2%d"3*e - (2*axbxckxd"2%e - b 2*ckd"2)*f)*x(fxx + e) - 4
* (2% (f*x + e) " 3*axb*d”™3 + 3*b"2%d"3*e"2 - 6xb " 2kcxd"2*xexf + 3*xbT2kcT2xd*f”2
- 3*%(2*%axbxd"3xe - 2*axb*c*d"2*f - bT2xd"3)*x(f*x + e)”2 + 6x(axbxd"3xe”2 +
axbxcT2xd*f"2 - bT2xd"3%e - (2*axbkckd"2xe — bT2xc*xd"2)*f) *(f*x + e))*cos(
2+%f*xx + 2%e) - (8xI*x(fxx + e) 3*xa*xb*d™3 + 12*xI*b~2%d"3*e”2 - 24*xI*b~2xc*xd~2
xexf + 12%xIxb " 2xc™2%d*xf"2 + (-24xIxaxb*xd"3%e + 24xIxaxbxcxd™2xf + 12xI*b~ 2%
d"3)*x(f*x + e)”2 + (24*I*axb*d"3*e”2 + 24xIxaxb*xc™2*xd*f"2 - 24*xI*xb~2*d"3*e
+ (-48*I*axb*cxd™2%e + 24*xI*b~2*cxd~2)*f)*(f*x + e))*sin(2*xfxx + 2%e))*arct
an2(sin(f*x + e), cos(fxx + e) + 1) - (12*b7"2*xd"3*e”2 - 24%b~2*kc*d 2*xexf +
12%b72%c"2%d*f"2 — 12% (b7 2%d"3*e”2 - 2*b~2*cxd"2%exf + b7 2xc 2*d*xf~2) *cos (2
*f*xx + 2%e) - (12*xI*b"2x%d"3*e”2 - 24*xI*b~2xcxd"2xexf + 12*xI*b~2*xc™2xd*f~2) *
sin(2*f*x + 2*e))*arctan2(sin(f*x + e), cos(f*x + e) - 1) + (8x(f*x + e) 3%
a*xb*d~3 - 12*x(2*axbxd~3xe - 2*axb*ckd"2*xf - bT2xd"3)*(f*x + e)”2 + 24x(axbx
d"3*e”2 + axbxcT2xd*f72 - bT2*d"3*e - (2*axbxcxd"2%xe - bT2kckd"2)*f)*x (fxx +
e) - 4x(2x(f*x + e) 3*axb*d”3 - 3*(2*axbxd"3xe - 2*axb*c*d"2*f - bT2xd"3)x*
(f*x + e)72 + 6x(axb*xd"3*e”2 + a*xb*c™2*d*f"2 - b"2*xd"3xe - (2*axb*c*d"2*e -
b"2xcxd"2) *f) * (f*x + e))*cos(2xfxx + 2%e) + (-8*xI*x(f*x + e) 3*xaxbxd~3 + (2
AxT*axbxd~3*xe — 24*xIxaxbkcxd™2*xf — 12*xI*b"2xd"3)*(f*x + e)72 + (-24*I*axb*d
“3%e”72 - 24xIxaxbxc”2*d*f72 + 24*xI*b"2xd"3*%e + (48xI*axbkxc*d " 2xe — 24*I*b~2
xcxd"2)*f)* (fxx + e))*sin(2xf*xx + 2%e))*arctan2(sin(f*x + e), —-cos(f*x + e)
+ 1) - ((2xaxb — I*b"2)*(f*x + e) 4*d”"3 + (8*b~2xd~3 - (8*axb - 4*xI*b~2)*d
“3*e + (8*axb — 4*xI*b"2)*cxd"2*f)*x(f*x + e)”3 - (24%b~2+%d"3*e - (12*a*xb - 6
*I[*b72) *d"3%e”2 - (12*a*xb - 6*xI*b~2)*c™2*xd*xf~2 - (24*b~2xc*d”"2 - (24*axb -
12%xT*b~2) xc*xd"2%e) *f) * (f*x + )72 — (-4*I*b"2%d"3*e”3 + 4*xI*b~2xc~3%f~3 - 2
4xb"2xd"3%e”2 - 12+ (I*b~2*%c™2xd*e + 2xb72%c”2*d) *f72 - 12%x(-I*b~2xc*d " 2%e”2
- 4*b72*xckd"2xe) *f ) x (f*x + e))*cos(2*xf*xx + 2*xe) + (24*(f*x + e) " 2*axb*xd”3
+ 24xaxbxd~3%e”2 + 24xaxbkxc”2xd*f"2 - 24*%xb"2x%d"3%e - 24x(2*axb*d"3xe - 2*ax
bxcxd"2xf - b72x%d"3)*x(f*x + e) - 24*x(2*xaxb*cxd"2%e — b 2*xcxd"2)*f - 24*x((f*
X + e) 2xaxbxd”3 + axb*d"3*e”2 + axbxcT2*%d*f"2 - bT2*d"3*e - (2xaxb*d"3*e -
2*xaxbkckd"2xf - bT2xd"3)*(f*x + e) - (2*xaxbxcxd"2%e - b~ 2*c*kd”2)*f)*cos(2x
fxx + 2*%e) + (-24xI*(f*x + e) " 2*axbxd™3 — 24xI*axb*d"3*e”2 - 24*xI*xaxbxc~2*d
*f72 + 24xIxb"2xd"3*e + (48*Ixaxb*xd~3xe - 48*I*xaxbxcxd™2xf - 24*xI*xb~2%d"3)x*
(fxx + e) + (48xIxaxb*xckd™2xe — 24*I*b~2xcxd~2)*f)*sin(2*f*x + 2xe))*dilog(
-e " (I*xf*x + I*xe)) + (24x(f*x + e) 2*a*b*d”™3 + 24*xaxbxd~3*e”2 + 24*axb*xc”™2*d
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*f72 - 24*xb72*%d"3%e — 24% (2*xaxb*d"3*ke - 2*axbxcxd"2*%f - bT2*d"3)*(f*x + e)
- 24x%(2*axbxckxd"2*xe — b7 2%c*kd"2)*f - 24*x((f*x + e) " 2*a*xb*d”3 + axbxd"3*e”2
+ axbxcT2xd*f"2 - bT2%d"3%e - (2*axb*d"3xe - 2xaxb*xckd"2*f - bT2xd”"3) *(f*x
+ e) - (2*xaxbxcxd"2%e - b 2*c*d"2)*f)*cos(2xfxx + 2%e) + (-24*xI*x(f*x + e)”2
*axbxd~3 - 24*I*xaxb*xd"3%e”2 - 24xI*xaxbxc”™2xd*f~2 + 24*xI*xb~2xd"3%e + (48*Ix*a
*b*d"3*%e - 48*I*axbxcxd™2+%f - 24*I*b~2xd"3)*(f*x + e) + (48*I*axbkcxd 2xe -
24*%Ixb~2xc*xd"2) *f) *sin(2xf*x + 2%e))*dilog(e” (Ixf*x + I*xe)) + (4xI*(f*x +
e) "3*xa*xb*d”3 + 6xI*xb"2xd"3*e”2 - 12*%I*b " 2*kckd"2kexf + 6*xI*xb " 2%c " 2xd*f"2 + (
-12xIxaxb*d"3%e + 12*%I*axbxcxd™2*xf + 6xIxb~2xd"3)*(fxx + e)~2 + (12xIxaxb*d
“3%e72 + 12*%I*kaxbxc 2xd*xf72 - 12*%I*b72xd"3*%e + (-24*I*axb*c*d™2*e + 12*xI*b~
2%ckd"2) k) * (fxx + e) + (—4*I*x(f*x + e) 3*axbxd™3 - 6+xI*xb~2*d"3*e”2 + 12xIx
b~ 2%ckd"2%exf — 6xIxb~2%c”2xd*f"2 + (12xIxaxbxd~3*e - 12%Ixaxbkxcxd~2*xf - 6%
I*xb~2xd"3) *x (fxx + e)72 + (-12*I*axb*d~3%e”2 — 12*xI*axb*xc™2%d*f~2 + 12*xI*b~2
*d"3%e + (24*xI*xaxbxcxd™2xe - 12+%I*b~2*ckd”™2)*f)*(f*x + e))*cos(2*f*x + 2x*e)
+ 2k (2% (f*x + e) " 3xaxb*d”3 + 3*b”"2*xd"3*e”2 - 6*b"2xc*d"2%e*xf + 3*bT2*xc”T2*d
*f72 - 3% (2*%axbxd"3xe - 2*axbkxckd"2*f - bT2xd"3)*(f*x + e)”2 + 6x(axbxd"3*e
T2 + axbkxcT2xd*f72 - bT2%d"3*e - (2*axbkckd"2xe — bT2xckd"2) k) *x(fxkx + e))*
sin(2*xf*x + 2xe))*log(cos(f*x + )72 + sin(f*x + e)”2 + 2xcos(f*x + e) + 1)
+ (AxI*x(f*x + e) 3*axb*d™3 + 6*xI*b"2xd"3*e”2 — 12%I*b~2xc*xd " 2%exf + 6xI*b~
2%Cc72*xdA*f72 + (—12*xIxaxb*d~3*e + 12*xI*xaxbkxcxd™2xf + 6+%I*xb~2*d"3)*(f*x + e)”
2 + (12%Ixaxb*d"3*e”2 + 12%I*xaxb*xc”™2xd*f~2 — 12*xIxb"2xd"3*e + (-24*xIxaxbxcx*
d"2%e + 12*xI*b"2xc*xd"2)*f)*(f*x + e) + (—4*xIx(f*xx + e) 3*a*b*d™3 - 6xI*xb~2x
d"3*e”2 + 12*xI*b"2xc*xd"2%exf - 6xI*b"2xc”2xd*f~2 + (12*%I*a*xb*d"3*e - 12*xI*a
*bxckxd"2*xf - 6xI*b72xd"3)*(f*x + e)72 + (—12%I*axbxd”3*e”2 - 12xI*axbxc”2x*d
*f72 + 12*Ixb"2xd"3%e + (24*xI*axbkckxd™2%e — 12*xI*b " 2*xcxd™2)*f)*x(f*x + e))*c
08 (2*f*x + 2%e) + 2x(2x(f*x + e) " 3*axb*d~3 + 3*b"2*%d"3*e”2 - 6*b"2*xcxd"2xex
f + 3*b72xc"2xd*xf"2 - 3*(2*a*xb*d"3*ke — 2*xaxbxcxd"2+xf - bT2*dA"3)*(f*x + e) 2
+ 6% (axbxd"3*e”2 + axb*c”2*%d*f"2 - b72xd"3*e - (2*axb*ckd"2*e - b"2*xc*xd"2)
*f) % (f*xx + e))*sin(2xfxx + 2%e))*log(cos(f*x + e)72 + sin(f*x + e)72 - 2xco
s(f*x + e) + 1) + 48x(axbxd~3*cos(2*f*x + 2%e) + I*xaxbxd~3*sin(2*f*x + 2*e)
- axbxd~3)*polylog(4, -e~ (Ixf*x + I*xe)) + 48x(axb*d”3*cos(2*xf*x + 2%e) + I
xa*xbxd"3*sin (2xf*x + 2%e) - axb*d~3)*polylog(4, e~ (I*xf*x + Ixe)) + (48xIx(f
*X + e)*axbxd”™3 - 48xIxaxb*d"3xe + 48xI*axbxckxd"2xf + 24xI*xb"2xd"3 + (-48%I
*(f*x + e)*axb*d”3 + 48*xIxaxbxd~3*e — 48*I*axbkxcxd ™ 2*f — 24*xI*b~2*d”~3)*cos(
2%f*xx + 2%e) + 24x(2x(fxx + e)*a*xb*d”3 - 2*xaxbxd~3xe + 2*axbkckd"2xf + b72x
d"3)*sin(2*f*x + 2%e))*polylog(3, -e~ (I*xf*xx + Ixe)) + (48*Ix(f*x + e)*axbx*d
3 - 48*I*axb*d"3xe + 48*I*axb*c*d"2*xf + 24*xI*b~2xd~3 + (-48*I*x(f*x + e)*ax
b*d"3 + 48xI*a*xb*d”3*e - 48*I*axbxcxd~2xf - 24*I*b~2*d"3)*cos(2xfxx + 2%*e)
+ 24% (2% (f*x + e)*a*bxd™3 - 2xaxb*d~3%e + 2%axbxcxd”"2*f + b~2*%d"3) *sin(2*xfx*
x + 2xe))*polylog(3, e (Ixf*x + I*xe)) + ((-2%I*kaxb - b~2)*(f*x + e) 4*d"3 +
(=8xI*b72%d"3 - 4*x(-2*xI*axb - b~2)*d"3*e - 4*x(2*xI*axb + b~2)*c*xd™2*f)* (f*x
+ e)73 + (24*xI*b~2xd"3*e - 6% (2*I*a*xb + b~2)*d"3*e”2 - 6*%(2*I*a*xb + b~2)*c
"2%d*f72 4+ (—24*%I*b"2xcxd"2 - 12+ (-2*I*axb — b"2)*xcxd " 2%e)*f)*(f*x + e)72 +
(4x%b~2%d"3*%e”3 - 4*xb~2%c"3*%f"3 - 24*xI*b"2*d"3%e”2 + (12%b~2%c”2xd*e — 24xI
*b72xcT2xd) *f 72 - (12*b72%ckd"2%e”2 — 48*I*b " 2kcxd " 2*e)*f)*(f*x + e))*sin(2
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*fxx + 2%e))/(-4xI*f~3*xcos(2*f*xx + 2%e) + 4*f~3*xsin(2*f*xx + 2%e) + 4*xI*xf"3)
)/f

mupad [F] time = 0.00, size = -1, normalized size = -0.00
2
f(a + bcot(e +fx)) (c+ dx)gdx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b*cot(e + f*x)) 2%(c + d*x)~3,x)
[Out] int((a + b*xcot(e + f*x)) 2*(c + d*x)~3, x)

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

f(a + b ot (e + fx))2 (c +dx)® dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**3*(atb*cot(f*x+e))**2,x)

[Out] Integral((a + bxcot(e + fxx))**2x(c + d*x)**3, x)
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343  [(c+dx)*(a+bcot(e + fx))*dx

Optimal. Leaf size=227

a?(c +dx)> 2iabd(c + dx)Li, (e2¢*f9) 2ab(c + dx)? log (1 - €2+ 2igh(c + dx)? abd?Lis (2+/9) 207
34 72 " 7 T 73 T

[Out] -Ixb~2%(d*x+c) 2/f+1/3*%a~2*(d*x+c) ~3/d-2/3*Ixaxb*(d*x+c) ~3/d-1/3*b~ 2% (d*x+c
)~3/d-b"2x (d*x+c) "2xcot (f*x+e) /£+2*%b~2*d* (d*x+c) *1n(1-exp (2xI* (f*x+e))) /£72
+2*xaxb* (d*x+c) “2*1n(1-exp (2xI* (f*x+e))) /f-I*b~2xd"2*polylog(2, exp (2xI* (f*x+
e)))/f73-2xI*axb*d* (d*x+c)*polylog(2,exp(2*I* (f*x+e)))/f 2+axb*d~2*polylog(
3,exp(2xI*(fxx+e)))/f"3

Rubi [A] time = 0.38, antiderivative size = 227, normalized size of antiderivative

= 1.00, number of steps used = 13, number of rules used = 10, integrand size = 20,
number of rules _ ) 500, Rules used = {3722, 3717, 2190, 2531, 2282, 6589, 3720, 2279, 2391,

integrand size

32)

2iabd(c + dx)PolyLog (2,¢%*/¥)) abd?PolyLog (3, e%+/%))  ib?d?PolyLog (2,e¥ /) z2(c 1 dx)? 2ab
i 72 ' 2 i IE T

Antiderivative was successfully verified.
[In] Int[(c + d*xx)~2*%(a + b*Cot[e + fx*x])~2,x]

[Out] ((-I)*b~2x(c + d*x)~2)/f + (a”2x(c + d*x)~3)/(3*d) - (((2*I)/3)*a*b*x(c + d*
x)73)/d - (b72%(c + d*x)~3)/(3%d) - (b~2x(c + d*x) 2xCotle + fxx])/f + (2%b
~2%dx(c + dxx)*Logl[l - E7((2%I)*(e + f*x))])/f72 + (2xa*bx(c + d*x) " 2xLog[1

- ET((2xI)*(e + £xx))]1)/f - (I*b~2xd"2*PolyLog[2, E~((2*I)*(e + f*x))])/f~

3 - ((2xI)*axbxd*(c + d*x)*PolyLogl[2, E~((2*xI)*(e + f*x))])/f72 + (axb*d”~2x
PolyLogl[3, E~((2*I)*(e + f*x))])/£f"3

Rule 32

Int[((a_.) + (b_.)*(x_)) " (m_), x_Symbol] :> Simp[(a + b*x)~(m + 1)/(b*x(m +
1)), x] /; FreeQ[{a, b, m}, x] && NeQ[m, -1]

Rule 2190

Int [CC(F_)~((g_)*((e_.) + (£_)*(x_))))"(a_)*((c_.) + (d_)*(x_))"(m_.))/
(@) + (b_)*x((F_)~((g_.)*x((e_.) + (f_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*Log[l + (bx(F~(gx(e + fxx)))"n)/al)/(bxfxg*nxLog[F]), x] - Di
st [(d*m) / (bxf*g*n*xLog[F]), Int[(c + d*x)~(m - 1)*Logl[l + (b*(F~(gx(e + f*x)
))"n)/al, x], x] /; FreeQ[{F, a, b, ¢, d, e, f, g, n}, x] && IGtQ[m, O]
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Rule 2279

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

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]/x, x], x, v], x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)Iv_1 /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2391

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

Rule 2531

Int[Logll + (e_.)*((F_)"((c_.)*((a_.) + (b_)*x(x_))))"(a_DI1*x((£_.) + (g_.)
*(x_ ))"(m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(ex(F~(c*(a + b*x
)))"n)])/(bxcxn*Log[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x) (m -
1)*PolyLog[2, -(ex(F~(cx(a + b*x)))"n)], x], x] /; FreeQ[{F, a, b, c, e, £
, g, n}y, x] && GtQ[m, 0]

Rule 3717

Int[((c_.) + (d_.)*(x_)) " (m_.)*tan[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
1 > Simp[(I*(c + d*x)"(m + 1))/(d*(m + 1)), x] - Dist[2*I, Int[((c + d*x)~
m*E” (2xI*xk*Pi)*E~ (2xI*x (e + f*x)))/(1 + E~(2xI*k*Pi)*E~(2*xI*x(e + f*x))), x],
x] /; FreeQ[{c, d, e, £}, x] && IntegerQ[4*k] && IGtQ[m, O]

Rule 3720

Int[((c_.) + (@_)*(x_))"(m_.)*((b_.)*tan[(e_.) + (f_)*(x_)1)"(n_), x_Symb
0l] :> Simp[(b*(c + d*x) m*(b*Tan[e + f*x])~(n - 1))/(f*(n - 1)), x] + (-Di
st[(bxd*m)/(fx(n - 1)), Int[(c + d*x)~(m - 1)*(bxTanl[e + f*x])"(n - 1), x],
x] - Dist[b~2, Int[(c + d*x) mx(b*Tan[e + f*x])~(n - 2), x], x]) /; FreeQ[
{b, ¢, 4, e, £}, x] && GtQ[n, 1] && GtQ[m, O]

Rule 3722
Int[((c_.) + (d_)*(x_))"(m_.)*((a_) + (b_.)*tan[(e_.) + (£_.)*(x_)1)"(n_.)
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, Xx_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (a + b*Tan[e + f*x])"n, x],
x] /; FreeQ[{a, b, c, d, e, f, m}, x] &% IGtQ[m, 0] && IGtQ[n, O]

Rule 6589
Int [PolyLogln_, (c_.)*((a_.) + (b_.)*(x_)) " (p_.)1/C@_.) + (e_.)*x(x_)), x_

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

Rubi steps

f(c +dx)?(a + b cot(e + fx))? dx = f(az(c +dx)? + 2ab(c + dx)? cot(e + fx) + b?(c + dx)? cot*(e + fx)) dx

2 d 3
= a(c3+x) + (2ab) f(c + dx)? cot(e + fx)dx + b? f(c +dx)? cot?(e + fx)
_ a?(c +dx)? _ 2iab(c + dx)3 ) b?(c + dx)? cot(e + fx) _ (4iab) f Qi) (¢
Y 3d f 1 - e
i’ (c +dx)*> a*(c+dx)® 2iab(c+dx)® bP(c+dx)® b*(c+dx)?co
= — + — — —
7 3d 3d 3d 7
ib*(c +dx)*> a*(c+dx)® 2iab(c +dx)® b*(c+dx)® b*(c+dx)?co
= — + —_ — —
7 3d 3d 3d 7
i*(c +dx)®>  a*(c+dx)® 2iab(c +dx)® b*(c+dx)® b*(c+dx)?co
= — —+ — — —
7 3d 3d 3d 7
ib*(c +dx)*>  a?(c+dx)® 2iab(c +dx)® b*(c+dx)® b*(c+dx)?co
= — + — — —
7 3d 3d 3d 7

Mathematica [B] time = 7.22, size = 729, normalized size = 3.21

2abc? csc(e)(sin(e) log(sin(e) cos(fx) + cos(e)

f (sinz(e) + cosz(e))

1
3 csc(e) (3c2 + 3cdx + dzxz) (az sin(e) + 2ab cos(e) — b? sin(e))+

Warning: Unable to verify antiderivative.

[In] Integrate[(c + d*x)~2*(a + b*Cotle + fx*x])~2,x]
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[Out] -1/3*(a*b*d~2*E™ (I*e)*Cscle]l*((2%xf73*xx73)/E~((2*I)*e) + (3*xI)*(1 - E~((-2%I
)*e) ) *xf72xx"2*Log[1 - ET((-I)x(e + f*x))] + (3*xI)*x(1 - E~((-2%I)*e))*f " 2%x"
2xLog[1 + E"((-I)x(e + f*x))] - (6%(-1 + E~((2*I)*e))*(f*x*PolyLog[2, -E~((
-I)x(e + f*xx))] - I*PolyLogl[3, -E~((-I)*(e + £*x))]))/E~((2*I)*e) - (6%(-1
+ E7((2%I)*e))*x (f*x*PolyLog[2, E~((-I)*(e + f*x))] - IxPolyLogl[3, E~((-I)*(
e + £*x))]))/E7((2%xI)*e))) /73 + (x*(3*%c”™2 + 3kckd*x + d™2*%x72)*Cscle]*(2%a
*bxCos[e] + a"2#Sin[e] - b~2*Sinle]))/3 + (2¥b~2*c*kd*Csc[e]* (- (f*x*Cos[e])
+ Log[Cos[f*x]*Sin[e] + Cos[e]*Sin[f*x]]*Sin[e]))/(£72%(Cos[e]”2 + Sin[e] "2
)) + (2%axb*c”2+Csc[e]*(-(f*x*xCos[e]) + Logl[Cos[f*x]*Sin[e] + Cos[e]*Sin[f*
x]1*Sin[e]))/(fx(Cos[e]™2 + Sin[e]~2)) + (Cscle]l*Cscle + fxx]*(b~2*%c~2*Sin[
fxx] + 2xb72xcxd*x*Sin[f*x] + b72xd"2*x"2*Sin[f*x]))/f - (b"2*d"2*Csc[e]*Se
clel*(E”(I*ArcTan[Tan[e]l])*f~2*x~2 + ((I*f*x*(-Pi + 2*ArcTan[Tan[el]) - Pix
Log[l + E~((-2*I)*f*x)] - 2*(fxx + ArcTan[Tan[e]l])*Logl[l - E~((2*I)*(f*x +
ArcTan[Tan[e]l]))] + PixLogl[Cos[f*x]] + 2*ArcTan[Tan[e]]l*Log[Sin[f*x + ArcTa
n[Tan[e]]]] + I*PolyLogl[2, E~((2*xI)*(f*x + ArcTan[Tan[el]))])*Tan[e])/Sqrt[
1 + Tan[e]~2]))/(£73*Sqrt[Sec[e] "2*(Cos[e] "2 + Sin[e]~2)]) - (2*axb*cxd*Csc
[e]*Sec[e]*(E~(I*ArcTan[Tan[e]])*f~2*x"2 + ((I*f*x*(-Pi + 2*ArcTan[Tan([e]])
- PixLog[1l + E~((-2*I)*f*x)] - 2*(f*x + ArcTan[Tan[e]l])*Logl[l - E~((2*I)*(
fxx + ArcTan[Tan[e]l]))] + PixLog[Cos[f*x]] + 2*ArcTan[Tan[e]]*Log[Sin[f*x +
ArcTan[Tan[e]]]] + I*PolyLogl[2, E~((2*I)*(f*x + ArcTan[Tan[e]]))])*Tan[e])
/Sqrt[1 + Tan[e]~2]))/(£f72xSqrt[Sec[e] "2x(Cos[e]”"2 + Sin[e]~2)])

fricas [C] time = 0.83, size = 715, normalized size = 3.15

6 D22 f2x2 + 12 F2cd f2x + 6 b2 f2 — 3abd?polylog (3, cos (2 fx + 2¢) +1 sin (2 fx + 2¢)) sin (2 fx + 2e)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2x(atb*cot(f*x+e))”2,x, algorithm="fricas")

[Out] -1/6%(6%b7"2xd"2%xf"2%x"2 + 12xb~2kc*xd*f~2*x + 6*%b~2*%c™2+%f~2 - 3*axb*xd~2*poly
log(3, cos(2*f*xx + 2xe) + Ixsin(2xf*x + 2%e))*sin(2xfxx + 2%e) - 3*xaxbxd~ 2%
polylog(3, cos(2xfxx + 2%e) - Ixsin(2*f*x + 2%e))*sin(2%f*x + 2xe) - (-6*Ix*
axbxd"2xf*x - 6xIxaxbkckdxf - 3*%I*b~2xd"2)*dilog(cos(2*f*x + 2xe) + I*sin(2
xf*xx + 2%e))*sin(2*xfxx + 2%e) - (6xI*xaxbxd~2xf*x + 6*Ikaxbkcxd*f + 3%Ixb~2%
d"2)*dilog(cos(2*f*x + 2xe) - Ixsin(2xf*x + 2%e))*sin(2xfxx + 2xe) - 6*(ax*b
xd"2%e”2 + axbxc”2*xf72 - bT2*xd"2%e - (2%axbxckdxe - b~ 2*cxd)*f)*log(-1/2*co
s(2xfxx + 2%e) + 1/2xIxsin(2xf*xx + 2%e) + 1/2)*sin(2xf*x + 2*xe) - 6x(axbxd”
2%e”2 + axbxcT2*f72 - bT2*d"2%e - (2%axbxckxd*e - b~ 2*c*xd)*f)xlog(-1/2*cos(2
xf*xx + 2%e) - 1/2xI*sin(2*f*xx + 2xe) + 1/2)*sin(2*f*x + 2%e) - 6% (axb*xd™2xf
T2%x72 - axbxd"2*e”2 + 2%axbkckdxexf + bT2xd"2*e + (2*kaxbxckxd*f"2 + bT2*d"2
*xf)xx)*log(-cos(2xf*x + 2%e) + I*sin(2*fxx + 2%e) + 1)*sin(2xf*x + 2%e) - 6
* (axbxd"2+f"2*%x72 - a*xbkd"2%e”2 + 2xaxbkxckdkexf + bT2xd"2xe + (2%axbkcxdxf”
2 + b72xd"2*xf)*x)*log(—cos(2*fxx + 2%e) - Ixsin(2*f*x + 2%xe) + 1)*sin(2*xfxx
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+ 2%e) + 6% (b7 2%xd"2*xf"2%xx"2 + 2%b"2kcxd*f"2%x + bT2xcT2xf"2) *xcos (2*xfxx + 2
¥e) - 2%((a”2 - b72)*xd"2%f " 3%x"3 + 3*x(a”2 - b"2)xckd*xf"3*%x"2 + 3*%(a”2 - b72
YkcT2*f " 3%x) *sin(2xf*xx + 2%e)) /(£ 3*xsin(2*xf*x + 2xe))

giac [F] time = 0.00, size = 0, normalized size = 0.00
2
f(dx + c)z(b cot (fx + e) + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2x(atb*cot(f*x+e))”~2,x, algorithm="giac")
[Out] integrate((d*x + c) 2*(bxcot(f*x + e) + a)~2, x)

maple [B] time = 1.64, size = 899, normalized size = 3.96

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) " 2*x(atbxcot(f*xx+e))"2,x)

[Out] -8*I/f*bxakxckd*xe*xx-2*Ixa*xbkcxd*x™2-b~2xc*kd*x~2+a~2*cxd*x~2+4/fxb*1n (exp (I*(
fxxt+e))+1)xa*xckd*rx-4/f " 2*¥bkaxckxd*e*xln (exp (I* (f*xx+e))-1)+8/f " 2%b*axc*d*e*x1ln(
exp (Ix(f*xx+e)))+4xI1/f " 2%bxaxd ~2%e 2xx—4*I1/f " 2xbxaxc*d*polylog(2,exp (Ix (f*x+
e)))-4xI/f"2*bxa*xc*xd*xpolylog(2,-exp(I*(fxx+e)))-4*I/f 2*b*a*xd™2*polylog(2,-
exp (I*x (f*xx+e))) *x—4*I/f"2*bxa*xd~2*polylog(2,exp(I*(f*x+e)))*x-4*I1/f " 2*b*axc
xd*xe”2+4/f72+bx1n (1-exp (I* (f*x+e)) ) *axc*xdke+d/fxb*x1n(1-exp (Ix (fxx+e))) *xa*c*
dxx+2/fxb*axd~2x1n(1-exp (I* (f*x+e))) *x~2+2/fxb*axd~2*1n (exp (I* (fxx+e))+1) *x
~2-2/f73%bxa*xd"2%e " 2x1n (1-exp (I* (f*x+e)))+2/f " 3xb*xaxd~2*e”2*1n (exp (I* (f*x+e
))-1)-4/f73*b*xa*xd"2xe " 2x1n (exp (I* (f*x+e)) ) -4*I/f 2%b~2*d " 2%e*xx+8/3*I/f " 3*bx*
axd"2%e"3-2/3xI*axb*d~2xx"3+2/f"2xb"2xd"2*%1n (exp (I* (f*x+e) ) +1) *x+4/f " 3xb*ax
d~2*polylog(3,-exp(I*(f*x+e)))+2/fxb*axc”2x1ln(exp(I*(f*x+e))+1)-4/f*bkaxc™2
*x1n (exp (I*(f*x+e)))+2/£72+b"2*c*xd*1n (exp (I* (f*x+e))+1)+2/f*bxa*xc”™2x1n (exp (I
*x(f*x+e))-1)+2/£72xb " 2xc*kd*1n (exp (I* (fxx+e))-1)+2/£"2xb"2xd"2*1n (1-exp (I* (£
xx+e)) ) *xx+2/f73*%b"2+d"2%1n (1-exp (I* (f*x+e)) ) *e-b~2xc ™ 2*x+1/3*xa”2*xd"2*x~3-1/
3xb~2xd"2%x"3+a” 2% 2xx+2* [*a*xbxc " 2xx-2*%I /£~ 3%b~2*d " 2*polylog (2, -exp (I* (f*x
+e)))-2xI/£73%b"2xd"2*polylog(2,exp (I*(f*x+e)))+4/f73%b~2+d " 2xe*1n (exp (I* (f
xx+e)))-2/f"3%b"2xd " 2*e*x1n (exp (I* (f*x+e))-1)+4/f " 3xbxaxd~2*polylog(3,exp (I*
(f*x+e)))-4/f72%b" 2% c*kd*1n (exp (I* (f*x+e)))-2%xI/f*b~2%d " 2%x"2-2%I/f " 3%b~2*d~
2%e"2-2xI*b7 2% (d"2*x"2+2*xc*xd*x+c”2) /f/ (exp (2%xI* (f*x+e) ) -1)

maxima [B]  time = 1.99, size = 1945, normalized size = 8.57

result too large to display

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((d*x+c) 2x(atb*cot(f*x+e))”2,x, algorithm="maxima"

[Out] 1/3*x(3*(f*x + e)*a~2*c™2 + (f*x + e)~3*a"2+%d"2/f72 - 3*x(f*x + e) " 2*xa~2*d"2%
e/f72 + 3x(f*x + e)*a”2xd"2*e”2/f72 + 3*x(f*x + e) " 2%¥a"2xcxd/f - 6*x(f*x + e)
xa~2xcxd*xe/f + 6%axbxc”2xlog(sin(f*x + e)) + 6%a*xbxd"2xe”2*log(sin(f*x + e)
)/£72 - 12*%axbkxcxd*exlog(sin(f*x + e))/f + 3x((2*axb - Ixb~2)*(f*x + e) 3xd
T2 - 6*%b72xd72*%e”2 + 12%b72kckd*e*xf - 6xbT2xcT2xf72 - ((6*axb - 3*I*b"2)*d”
2%e - (6*axb — 3*xI*xb~2)*xckd*f)*(f*x + e)72 + (-3*xI*b~2+%d"2%e”2 + 6xI*xb~2*cx*
dxexf — 3*xI*xb"2xc 2% 2)*(f*x + e) - (6x(f*xx + e) 2%a*xb*d”2 - 6xb~2*xd"2xe +
6*xb~2kckd*f — 6% (2xaxb*d"2%e - kaxbkxckdxf - b72xd"2)*(f*x + e) - 6x((f*x
+ e) " 2%axb*xd”2 - b"2xd"2%e + b 2kxckxd*xf - (2*axbxd"2%e — 2*axbxckdxf - bT2xd
")k (f*x + e))*cos(2xfxx + 2%e) - (6xI*(f*xx + e) " 2*xaxb*xd”2 - 6*xI*b~2*xd"2*e
+ 6xI*b"2*xckd*xf + (—12%I*axb*d™2*e + 12*xI*axbxckxd*f + 6xI*b~2xd"2)*(f*x + e
V) *sin(2*f*xx + 2*e))*arctan2(sin(f*x + e), cos(fxx + e) + 1) + (6%b~2%d"2x*e
- 6*b72*xckd*f - 6% (b72%d"2%e - b 2kckd*f)*cos(2xf*x + 2%e) + (—6xI*b~2xd"2
¥e + 6xI*b"2%ckd*xf)*sin(2*f*x + 2%e))*arctan2(sin(f*x + e), cos(f*x + e) -
1) + (6x(f*x + e) 2*a*xb*d”™2 - 6x(2*xaxbxd"2%e - 2*axbkckxd*f — b~2xd"2)* (f*x
+ e) - 6x((f*x + e) " 2%axb*d"2 - (2*a*b*xd"2xe — 2¥axbkckd*f - b72xd"2)*(f*x
+ e))*cos(2*f*x + 2%e) + (—6xI*x(f*x + e) 2%a*xbxd™2 + (12*%I*axb*d"2xe - 12%I
xaxbkckd*f - 6xI*b72xd"2)*x(f*x + e))*sin(2*xf*x + 2*e))*arctan2(sin(f*x + e)
, —cos(fxx + e) + 1) - ((2xaxb — I*b"2)*(f*x + e)73*d"2 + (6*xb"2*xd"2 - (6*a
*b - 3*%I*b72)*d"2%e + (B*axb - 3*I*b~2)kckxd*f)*x(fxx + e)”2 - (3*xI*b~2xd"2*e
T2 + 3*kI*b72xcT2xf72 + 12%b72+%d"2%e - 6% (I*b"2xckdxe + 2¥b72%c*kd) *f)k (fxkx +
e))xcos(2xf*x + 2xe) + (12x(f*x + e)xa*xb*d™2 - 12xa*xbxd~2%e + 12*axbxckdx*f
+ 6*xb72xd72 - 6x(2x(fxx + e)*axb*d”2 - 2*xaxbxd"2xe + 2kaxbkckd*f + bT2xd"2
Yxcos (2+%f*xx + 2%e) + (—12xIx(fxx + e)*a*xb*d™2 + 12xI*xaxbxd~2%e - 12*I*axb*c
xd*f - 6*%Ixb~2%xd"2)*sin(2*f*x + 2xe))*dilog(-e~ (I*xf*x + Ixe)) + (12x(f*x +
e)*axb*d”2 - 12*axbxd"2xe + 12%axbkckd*f + 6xb~2*xd"2 - 6% (2*x(f*x + e)*axb*d
"2 - 2%axbkxd"2*e + 2xaxbxckd*f + bT2*xd"2)*cos(2xfxx + 2%e) + (—12xI*(f*x +
e)*axb*d”2 + 12xI*xaxbxd~2%e - 12*I*axbkxckxd*f - 6xI*b~2+%d"2)*sin(2*xf*x + 2*e
))*dilog(e” (Ixf*x + I*e)) + (3*xIx(f*x + e) 2%axb*d™2 - 3*xI*b"2xd"2*xe + 3*Ix
b~2xcxd*xf + (-6*I*axb*d”2*e + 6xIxaxbxcxd*f + 3*I*b~2xd"2)*(f*x + e) + (-3*
Ix(f*x + e) 2*axbxd™2 + 3*xI*b~2%d"2%e - 3*I*b~2xckxd*f + (6xI*axb*d”2*e - 6%
Ixaxb*ckd*f - 3*xI*xb"2xd"2)*(f*x + e))*cos(2xf*x + 2%xe) + 3*x((f*x + e) " 2*ax*b
*d"2 - b72*d"2%e + bT2xcxd*xf - (2*axb*d"2*e - 2*axbxcxd*f - bT2*xd72) k(f*kx +
e))*sin(2*f*x + 2xe))*log(cos(f*x + e)72 + sin(f*xx + e)72 + 2xcos(f*x + e)
+ 1) + (B*I*(f*x + e) 2*axb*d”2 - 3*I*b~2xd"2xe + 3*I[*b~2*ckd*f + (—-6xI*xax
b*d"2*e + 6xIxaxbkckd*f + 3*xI*xb"2xd"2)*(f*x + e) + (-3*xI*(f*x + e) 2%axb*d”
2 + 3xI*xb"2xd"2%e - 3*xI*xb~2kckxd*f + (6*xI*axb*xd"2%e - 6xIxaxbkxckxd*f — 3*xIxb~
2%d"2) % (f*x + e))*cos(2xf*x + 2xe) + 3*x((f*x + e) " 2%a*b*d™2 - b™2*d"2*xe + b
“2%ckd*xf - (2*%axbxd"2xe - 2%axbkckd*f - bT2xd"2)x(f*x + e))*sin(2*xf*x + 2xe
))*log(cos(f*x + e)72 + sin(f*x + e)72 - 2%cos(f*x + e) + 1) + (-12xIxa*xbxd
“2%cos (2xfxx + 2%e) + 12%axbxd"2*sin(2xfxx + 2%e) + 12xIxaxbxd~2)*polylog(3
, —e" (Ixfxx + Ixe)) + (-12xIxaxbxd~2*cos(2*f*xx + 2%e) + 12*%axb*xd " 2xsin(2*xfx*
X + 2xe) + 12xIxaxbxd~2)*polylog(3, e~ (I*f*xx + Ixe)) + ((-2xIxaxb - b~2)*(f
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*¥x + e)73*d72 + (-6xI*b"2%d"2 - 3k (-2*I*axb — b~2)*d"2%xe - 3*(2xI*a*xb + b~2
Yxexd*f) * (f*x + )72 — (3*b72x%d"2%e”2 + 3*b " 2xcT2*xf"2 — 12%I*b"2%d"2%e - (6
*b"2xcxdxe — 12xIxb ™ 2%c*xd)*f)*x(f*x + e))*sin(2xf*x + 2%e))/(-3*xI*xf " 2*cos (2%
fxx + 2%e) + 3*f " 2xsin(2*f*x + 2%e) + 3kI*xf~2))/f

mupad [F]  time = 0.00, size = -1, normalized size = -0.00
2
f(a + bcot(e +fx)) (c+ dx)zdx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + bxcot(e + fx*xx)) 2%(c + d*x)~2,x)
[Out] int((a + bxcot(e + fx*x)) " 2x(c + d*x)"2, x)

sympy [F] time = 0.00, size = 0, normalized size = 0.00
2
f(a + b cot (e + fx)) (c+ dx)2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**2* (a+bxcot (f*x+e))**2,x)

[Out] Integral((a + bxcot(e + fxx))**2x(c + d*x)**2, x)
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344  [(c+dx)(a+beot(e + fx))*dx

Optimal. Leaf size=137

d(c+dx)? 2ab(c+dx)log (1 - ¥ ) jap(c 1 dxy? iabdLiy (/D) 12(c+ dx)cotle + fx) , b
+ - - - —bcx+—
2d f d f2 f
[Out] -b~2*c*xx—1/2%b"2%d*x"2+1/2*a”2* (d*x+c) ~2/d-I*a*xb* (d*x+c) ~"2/d-b~2* (d*x+c) *co

t (f*x+e) /f+2xaxb* (dxx+c) *1n(1-exp (2*xI* (f*x+e))) /f+b~2*d*1n(sin(f*x+e)) /72~
Ixa*bxd*polylog(2,exp (2*I*(f*x+e))) /"2

Rubi [A] time = 0.17, antiderivative size = 137, normalized size of antiderivative =

ber of rul
1.00, number of steps used = 9, number of rules used =7, integrand size = 18, mmhero e

= 0.389, Rules used = {3722, 3717, 2190, 2279, 2391, 3720, 3475}

integrand size

iabdPolyLog (2,e2+/9) g2(c 4 dx)2  2ab(c + dx)log (1 - e2€*/¥)) jap(c + dx)? bP(c + dx) cot(e + fx)
i 2 TTad f T a f

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

[Out] -(b~™2*c*xx) - (b™2xd*x"2)/2 + (a”2*(c + d*x)~2)/(2xd) - (I*xaxbx(c + d*x)~2)/
d - (b™2x(c + d*x)*Cotle + f*xx])/f + (2*a*xbx(c + d*x)*Logl[l - E~((2xI)*(e +
fxx))])/f + (b™2*d*Log[Sin[e + f*x]])/f"2 - (I*axb*d*PolyLog[2, E~((2*I)x*(

e + f*xx))])/£f72

Rule 2190

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

Rule 2279

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

Rule 2391

Int[Log[(c_.)*x((d ) + (e_.)*x(x_ )" (n_.))]/(x_), x_Symbol] :> -Simp[PolyLogl[2
, —(cxexx™n)]/n, x] /; FreeQl[{c, d, e, n}, x] && EqQ[c*d, 1]
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Rule 3475

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

Rule 3717

Int[((c_.) + (@_)*(x_))"(m_.)*tan[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
1 > Simp[(I*(c + d*x)"(m + 1))/(d*(m + 1)), x] - Dist[2*I, Int[((c + d*x)~
m¥xE~ (2*xI*k*Pi)*E~ (2xI* (e + f*x)))/(1 + E~(2xI*k*Pi)*E~(2*xI*x(e + f*x))), x],
x] /; FreeQl{c, d, e, £}, x] && IntegerQ[4xk] && IGtQ[m, O]

Rule 3720

Int[((c_.) + (d_)*(x_)) " (m_.)*((b_.)*tan[(e_.) + (f_.)*(x_)1)"(n_), x_Symb
0l] :> Simp[(b*(c + d*x) m*(b*Tan[e + f*x])~(n - 1))/(f*(n - 1)), x] + (-Di
st[(bxd*m)/(f*(n - 1)), Int[(c + d*x)~(m - 1)*(bxTanl[e + f*x])"(n - 1), x],
x] - Dist[b~2, Int[(c + d*x) m*(b*Tan[e + f*x])~(n - 2), x], x]) /; FreeQ[
{b, ¢, 4, e, £}, x] && GtQ[n, 1] && GtQ[m, O]

Rule 3722

Int[(Cc_.) + (d_)*(x_))"(m_.)*((a_) + (b_.)*tan[(e_.) + (f_)*x(x_)1)"(n_.)
, x_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (a + b*Tan[e + f*x])“n, x],
x] /; FreeQ[{a, b, c, d, e, f, m}, x] && IGtQ[m, 0] && IGtQ[n, O]

Rubi steps

f(c +dx)(a + beot(e + fx))>dx = f(az(c + dx) + 2ab(c + dx) cot(e + fx) + b?(c + dx) cot?(e + fx)) dx

a?(c + dx)?

=TT oap) f (c + dx) cot(e + fx)dx + 12 f (c + dx) cot(e + fx)dx

2d

_ a*(c +dx)® iab(c+dx)*  b*(c +dx)cotle + fx) (tiab) f e (c +0
1-— eZz(e+fx,

2d d 7

2i(e+fx)(c +¢

a*(c +dx)?  iab(c +dx)*> b%(c + dx)cot(e + fx) N 2at

1
32, Y3270
= -b°cx 2bdx+ ¥ 7 7

a®(c +dx)?> iab(c +dx)®> b*(c + dx)cot(e + fx) N 2at

1
— _B2ry — —12dy2
= —b“cx 2bdx+ ¥ 7 7

a?(c + dx)? _dab(c + dx)? ~ b?(c + dx) cot(e + fx) .\ 2_1175

1
12 Y4049
becx 2bdx+ 2 7 7
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Mathematica [A] time = 2.25, size = 200, normalized size = 1.46

sin(e + fx)(a + beot(e + fx))? (sin(e + fx) (- ((e + fx) (a®(-2cf + de — dfx) + 2iabd(e + fx) + PP(2cf — de +
2

Antiderivative was successfully verified.

[In] Integratel(c + d*x)*(a + b*Cotl[e + f*x])~2,x]

[Out] ((a + b*Cotl[e + f*x])~2xSin[e + f*x]*(-2*b~2*f*(c + d*x)*Cos[e + f*x] + (-(
(e + £*x)*x((2xI)*a*xb*xd*(e + f*x) + a~2x(d*e - 2xcxf - d*xf*x) + b~2*x(-(d*e)
+ 2%cxf + dxf*x))) + 4d*xaxb*xdx(e + f*xx)*Logl[l - ET((2xI)*(e + f*x))] + 2xbx*(
bxd - 2*axdxe + 2*axcxf)*Log[Sin[e + fxx]])*Sin[e + fxx] - (2%I)*axbxd*Poly
Logl2, ET((2xI)*(e + f*xx))]*Sin[e + fx*x]))/(2xf~2%(b*Cos[e + f*x] + a*Sin[e

+ f*x])72)

fricas [B] time = 0.88, size = 378, normalized size = 2.76

2b2%dfx + iabdLi, (cos (fo + 26‘) +1 sin (2fx + 26)) sin (fo + 26) —iabdLi, (cos (fo + 2e) —1isin (2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*(atb*cot(f*x+e))”2,x, algorithm="fricas")

[Out] -1/2%(2%b~2xd*f*x + Ixa*bxd*dilog(cos(2xf*x + 2%e) + I*sin(2*f*x + 2%e))*si
n(2*xf*xx + 2xe) - Ixaxbxd+*dilog(cos(2*xfxx + 2%e) - Ixsin(2*f*x + 2%e))*sin(2

xf*xx + 2%e) + 2%b72kckxf + (2kaxbkdke - 2xaxbxckxf - b72*xd)*log(-1/2%cos(2*fx*
X + 2xe) + 1/2%I*xsin(2xf*x + 2%e) + 1/2)*sin(2*f*xx + 2%e) + (2xaxbkxdxe - 2%
axbxc*f - b72xd)*log(-1/2%cos(2xf*x + 2%e) - 1/2*%Ixsin(2*f*x + 2%e) + 1/2)*
sin(2*xf*xx + 2xe) - 2x(axb*xdxf*x + a*bxd*e)*log(-cos(2xf*x + 2%e) + I*sin(2x%

fxx + 2xe) + 1)*sin(2xf*x + 2%e) - 2% (a*xbxd*f*x + axbxd*e)*log(-cos(2*f*x +

2%e) - Ixsin(2*f*x + 2%e) + 1)*sin(2*f*xx + 2%e) + 2% (b 2*d*f*x + b~2%c*f)*
cos(2*f*xx + 2xe) - ((a”2 - b72)*d*xf"2*%x"2 + 2%(a”2 - b72)*kcxf"2%x)*sin(2*f*

x + 2%e))/(£72xsin(2*xf*x + 2xe))

giac [F] time = 0.00, size = 0, normalized size = 0.00
2
f(dx + c)(b cot (fx + e) + a) dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((d*x + c)x*(bxcot(f*x + e) + a)~2, x)
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maple [B] time = 1.35, size = 365, normalized size = 2.66

: i( fx+e 2 il fx+e 2
Aibadex 2lbﬂdp01y10g (Z,e ( )) azdxz bzdxz ) ) 21b2 (d.X + C) b dIn (e ( ) + 1) bed 1
- - - +a“cx—becx— + +

7 72 T2 ; (eZi( Fere) 1) 72

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)*(a+b*xcot(f*x+e)) 2,x)

[Out] -4*I/fxbkaxd*e*xx-2*xI*b~2*(d*x+c)/f/(exp(2*I*(f*x+e))-1)+1/2*%a"~2xd*x"2-1/2%b
T2%d*x"2+a" 2% cxx-bT2xc*kx-2%I1/f " 2*b*a*xd*polylog(2,-exp (I* (f*x+e)))+1/£72%b~2
xd*1n(exp (I* (fxx+e))+1)+1/£72%b"2xd*1n(exp (I* (fxx+e))-1)-2/£"2*b"2*d*1n (exp
(Ix(f*x+e)))-4/fxb*axc*1ln(exp(I*(f*xx+e)))+2/f*bxa*xckln(exp(Ix(fxx+e))+1)+2/
fxbxa*xcx1ln(exp (I* (f*xx+e))-1)+4/f " 2xb*axd*e*x1ln(exp (I* (fxx+e)))-2/f " 2*b*a*xdx*e
*1n(exp (I* (f*x+e))-1)-2%I/f " 2xb*axd*e”2+2/f*bx1n(1-exp (I* (f*x+e)) ) *a*xd*x+2/
£72%b*1n(1-exp (I* (f*xt+e)) ) *axd*e-Ixa*xbxd*x~2+2/f*xb*1n (exp (I* (f*x+e))+1)*ax*d
*xx+2x[*xa*xbxc*xx—2%1/f " 2*b*a*xd*polylog(2,exp (I*(f*x+e)))

maxima [B] time = 1.45, size = 776, normalized size = 5.66

( x+e)2a2d 2 (fx+e)a2de

4abdelog(sin(fx+e)) 2 ((2 ab—i b?)( fx+e)2d+4 b2de-41
f f *

f

2(fx+e)a2c+ + 4 abclog (sin (fx+e)) -

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/2*x(2*%(f*x + e)*a”2*c + (f*x + e) 2xa"2*xd/f - 2x(f*x + e)*a”2xd*e/f + 4x*ax
bxcxlog(sin(f*x + e)) - 4xa*xbkxdxexlog(sin(fxx + e))/f + 2*x((2*axb - I*b~2)*
(f*x + e)72*d + 4*xb~2*xd*e — 4xb72%ckxf + (2xI*b~2*xd*e — 2xIxb~2%c*f)*(f*x +
e) - (4x(f*x + e)*axbxd + 2*¥b~2+xd - 2% (2x(f*x + e)*axb*d + b~ 2*d) *cos (2xf*x
+ 2%e) - (4*xIx(f*x + e)*axb*d + 2*xI*b"2*d)*sin(2*xf*x + 2*e))*arctan2(sin(f
*x + e), cos(f*xx + e) + 1) + 2% (b "2*d*cos(2*f*xx + 2%e) + I*b " 2*xd*sin(2*xfx*x
+ 2%e) - b7"2xd)*arctan2(sin(f*x + e), cos(fxx + e) - 1) - (4x(f*xx + e)*axbx*
dxcos(2xf*xx + 2xe) + 4*xI*x(f*x + e)*axbxdxsin(2*xf*x + 2%e) - 4*x(f*x + e)*axb
*d)*arctan2(sin(f*x + e), —-cos(f*x + e) + 1) - ((2%axb — I*b"2)*(f*xx + e)~2
*d - (—2*%I*b"2*d*e + 2xI*b"2%c*xf - 4*xb"2xd)*(f*x + e))*cos(2*f*x + 2%e) - 4
x (axb*d*cos (2xf*x + 2%e) + I*xaxb*d*sin(2xf*x + 2%e) - a*bxd)*dilog(-e” (I*fx*
X + Ixe)) - 4x(axbxd*cos(2*xf*x + 2%e) + Ixaxb*d*sin(2*f*x + 2*%e) - axbxd)*d
ilog(e™ (Ixf*x + Ikxe)) + (2xI*x(f*x + e)*axbxd + I*b72xd + (-2xIx(f*x + e)*ax
bxd — I*b~2xd)*cos(2*f*x + 2*e) + (2x(f*x + e)*a*xb*d + b~2xd)*sin(2*xf*x + 2
xe) )*xlog(cos(f*xx + )72 + sin(f*x + e)72 + 2*xcos(fxx + e) + 1) + (2xIx(f*x
+ e)*xaxbxd + I*b"2%d + (-2*%I*(f*x + e)*axbxd - I*b"2%d)*cos(2xf*x + 2xe) +
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(2% (f*x + e)*axbxd + b~2xd)*sin(2xf*x + 2%e))*log(cos(f*x + e)~2 + sin(f*x
+ e)72 - 2xcos(fxx + e) + 1) + ((-2*xI*axb — b~2)*(f*x + e) " 2*xd + (2*xb~2xd*e
- 2xb72xckf - 4*xIxb72%d)*(fxx + e))*sin(2*fxx + 2%e))/(-2%I*xf*xcos(2*f*x +

2%e) + 2xfxsin(2xf*x + 2%e) + 2%xIxf))/f

mupad [F] time = 0.00, size = -1, normalized size = -0.01
2
f(a + bcot(e+fx)) (c+dx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + bxcot(e + fx*x)) 2%(c + d*x),x)
[Out] int((a + bxcot(e + f*x)) 2%(c + d*x), x)

sympy [F] time = 0.00, size = 0, normalized size = 0.00
2
f(a + b cot (e + fx)) (c + dx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*(atb*cot (f*x+e))**2,x)

[Out] Integral((a + bxcot(e + f*xx))**2x(c + d*x), x)



244

f (a+D cot(e+fx))? Jx

c+dx

3.45

Optimal. Leaf size=23

Int ((a + beot(e + fx))z,x)
c+dx

[Out] Unintegrable((atbxcot(f*x+e)) 2/ (d*x+c),x)

Rubi [A] time = 0.05, antiderivative size = 0, normalized size of antiderivative = 0.00,
. . ber of rul

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

integrand size

0.000, Rules used = {}

f (a + bcot(e + fx))? i

c+dx

Verification is Not applicable to the result.
[In] Int[(a + b*Cotl[e + fxx])~2/(c + dx*x),x]

[Out] Defer[Int][(a + b*Cot[e + f*x])~2/(c + d*x), x]

Rubi steps

(a+bcotle+ fx)*> . [ (a+bcotle+ fx))
c+dx ax = f c+dx ax

Mathematica [A] time = 19.85, size = 0, normalized size = 0.00

f (a + beot(e + fx))? i

c+dx

Verification is Not applicable to the result.

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

[Out] Integratel[(a + b*Cotl[e + f*x])~2/(c + d*x), x]

fricas [A] time = 0.50, size = 0, normalized size = 0.00

bzcot(fx+e)2+2abc0t(fx+e) + a?

integral ;X
& dx +c

Verification of antiderivative is not currently implemented for this CAS.



245

[In] integrate((atb*cot(f*x+e))”~2/(d*x+c),x, algorithm="fricas")
[Out] integral((b~2*cot(f*x + e)~2 + 2xaxbxcot(fxx + e) + a~2)/(d*x + c), x)

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

dx

f(bcot(fx+e) +a)2

dx +c
Verification of antiderivative is not currently implemented for this CAS.

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

maple [A] time = 5.79, size = 0, normalized size = 0.00

f(a + bco’c(fx+e))2

d
dx +c x

Verification of antiderivative is not currently implemented for this CAS.

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

maxima [F(-1)] time = 0.00, size = 0, normalized size = 0.00
Timed out
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a+b*cot(f*x+e)) 2/ (d*x+c),x, algorithm="maxima")
[Out] Timed out

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

dx

f (a+beot(e+ fx))

c+dx
Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + bxcot(e + f*x))~2/(c + d*x),x)

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



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

dx

f (a + b cot (e + fx))2

c+dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*cot (fxx+e))**2/(d*x+c),x)

[Out] Integral((a + b*cot(e + f*x))**2/(c + d*x), x)
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f (a+D cot(e+fx))? dx

(c+dx)?

3.46

Optimal. Leaf size=23

(a + bcot(e + fx))?
: ( (c + dx)? ’ x)

[Out] Unintegrable((atb*cot (f*x+e)) 2/ (d*x+c)~2,x)

Rubi [A] time = 0.05, antiderivative size = 0, normalized size of antiderivative = 0.00,
. . number of rules

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

integrand size

0.000, Rules used = {}

f (a + b cot(e + fx))? i

(c + dx)?

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

Rubi steps

(a+bcotle+ fx)*> . [ (a+bcote+ fx))
Crdnp KT f crag &

Mathematica [A] time = 16.28, size = 0, normalized size = 0.00

f (a + b cot(e + fx))? i

(c + dx)?

Verification is Not applicable to the result.

[In] Integrate[(a + b*Cotl[e + f*x])~2/(c + d*x)"2,x]
[Out] Integratel[(a + b*Cot[e + f*x])~2/(c + d*x)~2, x]

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

bzcot( x+e)2+2abcot(fx+e) + a?

integral ;X
& d?x2 + 2 cdx + c?

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((atb*cot(f*x+e))~2/(d*x+c)”2,x, algorithm="fricas")

[Out] integral((b~2*cot(f*x + e)~2 + 2xaxbxcot(f*x + e) + a~2)/(d™2*x"2 + 2kc*d*x
+¢c72), x)

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

dx

(bcot (fx + e) + a)z
J

(dx + c)?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*cot(f*xx+e))~2/(d*x+c)~2,x, algorithm="giac")
[Out] integrate((b*xcot(f*x + e) + a)~2/(d*x + ¢c)~2, x)

maple [A] time = 7.24, size = 0, normalized size = 0.00

dx

f(a + bco’c(fx+e))2

(dx + c)?

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a+b*cot(f*xx+e)) "2/ (d*x+c)~2,x)
[Out] int((atb*cot(f*x+e)) "2/ (d*x+c)”2,x)

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

(a2~ 12)dfx +202dsin (2 fx + 2¢) + (a = 2)cf + ((a2 - B2)dfx + (a2 — 12)cf) cos (2 fx +2¢) + ((a? - ¥

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -((a"2 - b~2)*xd*xf*x + 2%b"2*xd*sin(2xf*x + 2xe) + (a2 - b™2)*c*xf + ((a"2 -
b~2)*xd*xfxx + (a”2 - b 2)*kckf)*cos(2xfxx + 2%xe)”2 + ((a"2 - b™2)*xd*xf*x + (a”
2 - b72)*kcxf)*sin(2*f*xx + 2*e)"2 - 2x((a”2 - b72)xd*f*x + (2”2 - b~2)*c*f)*
cos(2xfxx + 2xe) + (d73*f*x72 + 2¥ckd™2%f*x + c”™2xdxf + (d73*f*x"2 + 2xc*xd”
2+%f*xx + cT2xd*f)*cos(2xf*x + 2%e) 72 + (d73*f*x72 + 2%ckd"2*f*x + cT2xd*f)*g
in(2%f*x + 2%e) 72 - 2% (d73*f*x72 + 2%ckd"2*f*kx + cT2xd*f)*xcos (2%f*xx + 2%e))
xintegrate (2% (axbxd*f*x + axb*c*f - b~ 2*d)*sin(f*x + e)/(d"3*fxx"3 + 3*xcxd”
2%f*x72 + 3kcT2kd*xfrx + c”3*kf + (A73*kf*kx"3 + 3kckd"2xf*x"2 + JkcT2kdkf*rx +
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c"3xf)*cos(f*x + )72 + (d73*xf*xx"3 + 3*xckd"2xf*x"2 + 3*xc"2xd*f*x + c73*f)*s
in(f*x + )72 + 2% (d73*f*x"3 + 3*c*kd"2*f*x"2 + 3kc"2xd*xfxx + ¢ 3*f)*cos(f*x
+ e)), x) — (A73*f*x"2 + 2kckd"2*f*x + c72xd*xf + (d73*F*x"2 + 2%ckdT2xf*x
+ c72*dxf)*xcos(2xf*x + 2%e) 72 + (d73*f*x"2 + 2*kckxd"2xfxx + c”2*d*xf)*sin(2*f
*x + 2%e) 72 - 2% (d73*f*x72 + 2xckd"2xf*x + cT2xd*f)*cos(2xfxx + 2%e))*integ
rate(2*x(axbxdxf*x + axbkc*f - b~ 2*xd)*sin(f*x + e)/(d"3*f*x"3 + 3B*xcxd™2xf*x~
2 + 3xc”2xdxf*xx + c”3kf + (A73%f*x"3 + 3kckd"2kfxkx"2 + 3kcT2kdxfxx + cT3*f)
¥cos(f*x + e)72 + (d73*f*x"3 + 3*ckd™2%f*x"2 + 3*xc 2*xd*fxx + c”3*f)*sin(f*x
+ e)72 — 2%(d"3*f*x73 + 3kckd"2xf*x"2 + 3xcT2xd*f*x + c”3*f)*cos(fxx + e))
, X))/ (d73%f*x72 + 2kckdT2xfxx + cT2%d*xf + (A7T3kF*xT2 + 2xcxdT2xf*x + cT2xd
*f)*xcos(2xf*xx + 2*%e) "2 + (d73*f*x72 + 2kcxd"2xfxx + ¢ 2+d*f)*sin(2xf*x + 2%
e)”2 - 2%(d73*f*x"2 + 2xc*xd"2*f*x + cT2kd*f)*cos(2xfxx + 2%e))

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

[ (a+beot(e+ fx)) N

(c+d x)2
Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + bxcot(e + fx*x))~2/(c + d*x)~2,x)
[Out] int((a + b*cot(e + f*x))"2/(c + d*x)"2, x)

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

[ (a+boot (e + fx))° N

(c + dx)?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*cot(f*x+e))**2/(d*x+c)**2,x)

[Out] Integral((a + bxcot(e + f*xx))**2/(c + d*x)**2, x)
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347  [(c+dx)®(a + beot(e + fx))*dx

Optimal. Leaf size=603

a3(c +dx)t 9a2bd?(c + dx)Liz (20 9ia?bd(c + dx)?Li, (e2¢+/¥))  3a2b(c + dx)®log (1 - 2(¢+/9) 3452
" 23 ) 272 " 7 )

[Out] 1/4%Ixb~3x*(d*x+c)~4/d-3*I*xaxb~2*(d*x+c) 3/f-1/2%b~3*(d*x+c) "3/f+1/4%a”~3*(d*
x+c)"4/d-3/2xI*b"3xd"~3*polylog(2,exp (2xI* (f*x+e))) /f74-3/4xa*xb™2* (d*x+c) "4/
d-9/2xI*a”2*xbxd* (d*x+c) “2xpolylog(2,exp (2*I* (f*x+e)))/f72-3/2*b"3*d* (d*x+c)
“2%cot (f*xx+e) /£72-3*axb~2* (d*x+c) “3*cot (f*xx+e) /f-1/2%b73* (d*x+c) “3*cot (f*x+
e) "2/f+3*%b"3*%d" 2% (d*x+c) *1n(1-exp (2% I* (fxx+e)) ) /£~ 3+9xa*xb” 2*d* (d*x+c) ~2*1n(
1-exp (2*%Ix (fxx+e)))/f72+3*xa”2xb* (d*x+c) “3*1n(1-exp (2*xI* (f*x+e)))/f-b 3% (d*x
+c) "3*%1In(1-exp (2*%I*x (fxx+e))) /£+3/2xI*b~3*d* (d*x+c) ~2*polylog(2,exp (2*xI* (f*x
+e)))/£72-3/2%I*xb~3*d* (d*xx+c) "2/£72-3/4*I*a~2*xbx (d*x+c) "4/d-3/4*I*b~3*d "~ 3*p
olylog(4,exp(2*I*(f*x+e)))/f74+9/2%a*b”~2xd"3*polylog(3,exp(2xIx(f*xx+e)))/f~
4+9/2%a”2xbxd~2* (d*x+c) *polylog(3,exp (2xI* (f*xx+e))) /£73-3/2*%b"3*d~2* (d*x+c)
*polylog(3,exp(2xI* (f*x+e)))/f73+9/4*I*a”~2xb*d"3*polylog(4,exp (2*I* (f*x+e))
) /£74-9%I*xa*xb~2+d”2x (d*x+c) *polylog(2,exp(2*xI* (f*x+e)))/f~3

Rubi [A] time = 0.98, antiderivative size = 603, normalized size of antiderivative
= 1.00, number of steps used = 28, number of rules used = 11, integrand size = 20,

number of rules _ ) 550, Rules used = {3722, 3717, 2190, 2531, 6609, 2282, 6589, 3720, 32,

integrand size

2279, 2391}

9a2bd?(c + dx)PolyLog (3, e2ie+f x)) 9ia®bd(c + dx)*PolyLog (2, e2ie+f x)) 9ia’bd°PolyLog (4, e2ie+f x)) iab
2f3 ) 2f? ’ 4ff )

Antiderivative was successfully verified.
[In] Int[(c + d*x)~3x(a + bxCot[e + f*xx])~3,x]

[Out] (((=3*I)/2)*b~3*d*(c + dxx)~2)/f72 - ((3*I)*a*b~2x(c + d*x)~3)/f - (b~3x(c
+ dxx)73)/(2%f) + (a”3*(c + d*x)~4)/(4xd) - (((3*%I)/4)*a"2xbx(c + d*x)~4)/d
- (3*xaxb™2x(c + d*x)~4)/(4*xd) + ((I/4)*b~3*(c + d*x)~4)/d - (3*b~3*d*x(c +
d*xx) "2*xCot[e + f*xx])/(2x£72) - (3*axb~2*(c + d*x) 3*Cot[e + f*x])/f - (b~3x
(c + d*x)~3*Cot[e + f*x]72)/(2%f) + (3*b~3xd"2*(c + d*x)*Logl[l - E~((2*I)*(
e + £*xx))])/£73 + (9%axb”™2xd*(c + d*x) 2xLogl[l - ET((2xI)*x(e + f*xx))])/f"2
+ (3*a”2xbx(c + dxx) "3*Log[l - E~((2*I)*(e + f*x))])/f - (b”3*(c + d*x) 3L
ogll - E((2*I)*(e + f*x))])/f - (((3%I)/2)*b~3*xd"~3*PolyLog[2, E~((2*I)*(e
+ £xx))]1) /74 - ((9*I)*a*xb~2xd"2+(c + d*x)*PolyLog[2, E~((2*I)*(e + fx*x))])
/£73 = (((9%I)/2)*a”2*bxd*(c + d*x) 2+PolyLogl[2, E~((2*I)*(e + f*x))])/f"2
+ (((3%I)/2)*b~3xdx(c + d*x) " 2xPolyLog[2, E"((2*I)*(e + £*x))])/f"2 + (9*ax
b~2*%d"3%PolyLog[3, E~((2*I)*(e + f*x))])/(2*%f74) + (9*%a~2%b*xd~2*(c + d*x)*P
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olyLog[3, E~((2*I)*(e + f*x))])/(2%x£73) - (3*b~3*d"2*(c + d*x)*PolyLog[3, E
“((2xI)*x(e + £xx))]1)/(2%£73) + (((9%I)/4)*a"2+b*d~3*PolyLog[4, E~((2*I)*(e
+ £xx))]1)/f74 - (((3%I)/4)*b~3xd~3*PolyLog[4, E~((2*I)*(e + f*x))])/f~4

Rule 32

Int[((a_.) + (b_.)*(x_))"(m_), x_Symbol] :> Simp[(a + b*x)~(m + 1)/(b*x(m +
1)), x1 /; FreeQ[{a, b, m}, x] && NeQ[m, -1]

Rule 2190

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

Rule 2279

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

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]/x, x], x, v]l, x]] /; Functi
on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !'MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)Iv_1 /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2391

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

Rule 2531

Int[Log[l + (e_.)*((F_)"((c_.)*((a_.) + (b_.)*(x_))))"(n_)I*((f_.) + (g_.)
*(x_))"(m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(ex(F~(c*(a + b*x
)))"n)1)/(bxcxn*Log[F]), x] + Dist[(g*m)/(bxc*n*Log[F]), Int[(f + g*x)~(m -
1)*PolyLogl2, -(ex(F~(c*(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, f
, g, n}y, x] && GtQ[m, 0]

Rule 3717
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Int[((c_.) + (d_)*(x_))"(m_.)*tan[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
1 > Simp[(I*(c + d*x)"(m + 1))/(d*(m + 1)), x] - Dist[2*I, Int[((c + d*x)~
m¥E~ (2*xI*k*Pi)*E~ (2xI*(e + f*x)))/(1 + E~(2xI*k*Pi)*E~(2*xI*x(e + f*x))), xJ,
x] /; FreeQ[{c, d, e, £}, x] && IntegerQ[4xk] && IGtQ[m, O]

Rule 3720

Int[((c_.) + (@_)*(x_))"(m_.)*((b_.)*tan[(e_.) + (£_)*(x_)]1)"(n_), x_Symb
0ol] :> Simp[(b*(c + dx*x) m*(b*Tan[e + f*x])"(n - 1))/(fx(n - 1)), x] + (-Di
st[(bxd*m)/(fx(n - 1)), Int[(c + d*x) " (m - 1)*(bxTan[e + f*xx])"(n - 1), x],
x] - Dist[b~2, Int[(c + d*x) “m*(b*Tan[e + f*x])~(n - 2), x], x]) /; FreeQ[
{b, c, d, e, f}, x] && GtQ[n, 1] && GtQ[m, O]

Rule 3722

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

Rule 6589

Int[PolyLogln_, (c_.)*((a_.) + (b_)*(x_))"(p_.)1/Cd_.) + (e_.)*x(x)), x_8S
ymbol] :> Simp[PolyLog[n + 1, cx(a + b*x) " pl/(exp), x] /; FreeQ[{a, b, c, d
, €, n, pt, x] && EqQ[bx*d, axel

Rule 6609

Int[((e_.) + (£f_.)*(x_)) " (m_.)*PolyLogln_, (d_.)*((F_)"((c_.)*((a_.) + (b_.
)*(x ))))"(p_.)1, x_Symbol]l :> Simp[((e + f*x) m*PolyLogln + 1, d*(F~(c*(a
+ bxx)))"pl)/ (bxc*pxLog[F]), x] - Dist[(f*m)/(b*cxp*Logl[F]), Int[(e + f*x)~
(m - 1)*PolyLogln + 1, d*x(F~(cx(a + b*x)))7p], x], x] /; FreeQ[{F, a, b, c,
d, e, £, n, p}, x] && GtQ[m, O]

Rubi steps
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f(c +dx)3(a + bcot(e + fx))>dx = f(a3(c +dx)3 + 3a%b(c + dx)® cot(e + fx) + 3ab?(c + dx)® cot?(e + fx) +

a3(c + dx)*

=— " + (3a2b) f (c + dx)? cot(e + fx)dx + (3ab2) f (c + dx)® cot?(

4d

a’(c + dx)* _ 3ia?b(c + dx)*  3ab?*(c + dx)? cot(e + fx) b3(c +dx)3co

4d

_ Biab*(c +dx)°

4d

a(c+dx)t  3ia®b(c +dx)*  3ab*(c +dx)* s

f

2f

ib3(c +

f

4d

4d

4d

4

_3ib3d(c + dx)? ~ 3iab?(c + dx)3 ~ b3(c + dx)3 .\ a3(c + dx)* ~ 3ia®b(c +

212

f

of

4d

4d

_ _3ib3d(c + dx)? _ 3iab?(c + dx)®  b3(c + dx)3 .\ a(c+dx)*  3ia®b(c +

212

f

2f

4d

4d

_ Bibd(c+dx)*  Biab*(c +dx)°  b(c +dx) .\ a(c +dx)*  3ia®b(c +

2f2

f

2f

4d

4d

3ib%d(c +dx)*  Biab*(c +dx)® b (c+dx)’ .\ a(c +dx)*  3ia®b(c +

212

f

of

4d

4d

2f2

f

2f

Mathematica [B] time = 8.54, size = 3045, normalized size = 5.05

Result too large to show

Warning: Unable to verify antiderivative.

[In] Integrate[(c + d*x)~3x(a + b*Cot[e + f*x])~3,x]

4d

_3ib3d(c + dx)? ~ 3iab?(c + dx)®  b3(c + dx)3 . a(c+dx)*  3ia®b(c +

4d

[Out] ((=(b73*c™3) - 3*b~3xc”2xd*x - 3xb~3xcxd"2xx"2 - b~3xd"3xx"3)*Cscle + f*x]~
2)/(2*f) - (3xa*b~2*d"3*E~ (I*e)*Csclel*((2*%£73%xx73)/E~((2xI)*e) + (3*I)*(1
- ET((-2%I)*e))*f72*xx"2xLog[1 - E~((-I)*(e + f*xx))] + (3*xID)*(1 - E~((-2*%I)*
e))xf72xx"2+Log[1 + E"((-I)*(e + f*x))] - (6%(-1 + E~((2%I)*e))* (f*x*PolyLo
gl2, -E7((-I)*(e + f*x))] - I*PolyLogl[3, -E~((-I)*(e + £*x))]))/E~((2%I)*e)
- (6%(-1 + E~((2*I)*e))*(f*x*PolyLog[2, E~((-I)*(e + f*x))] - I*PolyLogl[3,
ET((-Dx*(e + £xx))]1))/E~((2%I)*e)))/(2xf~4) - (3*a"2xb*xc*d"2+E~ (I*e)*Cscle
Ix((2%£73*%x73) /E~ ((2%I)*e) + (3*xI)*x(1 - E~((-2*I)*e))*f"2+xx"2xLog[1 - E~((-
Dx(e + £xx))] + (3*xID)*(1 - ET((-2*I)*e))*f72%xx"2xLog[1 + E"((-I)*(e + f*x)
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)] - (6x(-1 + E~((2xI)*e))*x(f*xx*PolyLog[2, -E~((-I)*(e + f*x))] - I*PolyLog
[3, -E7((-Dx*(e + £*xx))]1))/E~((2xI)*e) - (6%(-1 + E~((2*I)*e))*(f*x*PolyLog
[2, ET((-I)*(e + f*xx))] - I*PolyLogl3, E~((-I)*(e + £*x))]))/E~((2*I)*e)))/
(2%£73) + (b~ 3*ckd"2*E~ (I*e)*Csce]l * ((2*f~3*x"3) /E~((2*I)*e) + (3*xI)*(1 - E
“((-2*I)*e) ) *f72xx"2xLog[1 - ET((-I)*(e + f*xx))] + (3*xI)*(1 - E~((-2*%I)*e))
*xf72xx"2*xLog[1 + E7((-I)*(e + f*x))] - (6%(-1 + E~((2xI)*e))*(f*x*PolyLog[2
, "E7((-I)*(e + f*x))] - IxPolyLogl3, -E~((-I)x(e + £*x))]))/E~((2%I)*e) -
(6x(-1 + E~((2%I)*e))*(f*x*PolyLog[2, ET((-I)*(e + f*x))] - I*PolyLogl[3, E~
((-Dx(e + £xx))]1))/E~((2%xI)*e)))/(2%£73) - (3*a~2xbxd"3*E~ (I*e)*Cscle]*((f
“4xx”4) /ET((2%I)*e) + (2xI)*x(1 - E~((-2*I)*e))*f"3*xx"3*Log[l - E7((-I)*(e +
fxx))] + (2xD)*x(1 - E7((-2%I)*e))*f~3*xx"3*xLog[l + E"((-I)x(e + f*xx))] - (6
x(=1 + E7((2%I)*e) ) *(£72*xx"2*%PolyLog[2, -E~((-I)*(e + f*x))] - (2*I)*fxx*Po
lyLog[3, -E~((-I)*(e + fx*x))] - 2*PolyLog[4, -E~((-I)*(e + £*x))]))/E~((2*I
)*ke) - (6x(-1 + E7((2*I)*e))*(f"2xx"2*PolyLog[2, E7((-I)*x(e + fxx))] - (2xI
)*fxx*PolyLog[3, E~((-I)*(e + f*x))] - 2xPolyLog[4, ET((-I)*(e + f*x))]))/E
“((2%I)*e)))/ (4xf~4) + (b~3*d"3*E~ (I*e)*Cscle]l*((£74*x~4) /E~((2xI)*e) + (2%
D*(1 - ET((-2xI)*e))*f~3*%x"3xLog[1l - ET((-I)*(e + f*xx))] + (2xI)*(1 - E~((
-2xI)*e) ) *f~3*%x"3xLog[1l + E~((-I)*(e + f*xx))] - (6%x(-1 + E~((2xI)*e))*(£72%
x"2%PolyLog[2, -E"((-I)*(e + f*x))] - (2*I)*f*x*PolyLog[3, -E"((-I)*(e + fx
x))] - 2%PolyLogl[4, -E~((-I)x(e + £*x))]))/E~((2%xI)*e) - (6%(-1 + E~((2%I)*
e))*x(£72*xx"2+PolyLog[2, E~((-I)*(e + f*x))] - (2*%I)*fxx*PolyLog[3, E~((-I)*
(e + f*x))] - 2xPolyLogl4, E~((-I)x(e + £*x))]1))/E~((2xI)*e)))/(4xf"4) + (3
*b~3*c*d"2xCsc [e]* (- (f*x*Cos[e]) + Logl[Cos[f*x]*Sin[e] + Cos[e]l*Sin[f*x]]*S
inf[e]))/(£73*(Cos[e]l"2 + Sin[e]~2)) + (9xaxb~2xc~2*d*Csc[e]* (- (f*x*Cos[e])
+ Log[Cos[f*x]*Sin[e] + Cos[e]*Sin[f*x]]*Sin[e]))/(f72*(Cos[e]”2 + Sin[e] "2
)) + (3*%a~2*bxc~3*Csc el x(-(f*x*Cos[e]) + Log[Cos[f*x]*Sin[e] + Cos[el*Sin[
fxx]]1*Sin[e]))/(f¥(Cos[e] "2 + Sin[e]l"2)) - (b~ 3*c"3*Cscle]*(-(f*x*Cos[e]) +
Log[Cos[f*x]*Sin[e] + Cos[el*Sin[f*x]]*Sin[e]))/(f*(Cos[e]l”"2 + Sin[e]~2))
+ (3*x72*x(-(a”™3*c™2*d) + (3*I)*a”2*xbxc”2*xd + 3*axb~2*xc™2%d - I*b~3*c™2*d +
a~3*c”2*xd*Cos [2*e] + (3*I)*a~2xb*c”2*xd*Cos[2*e] - 3*a*xb~2*c”2*d*Cos[2*xe] -
I*b~3%c™2+%d*Cos[2*e] + I*a~3*xc”2*d*Sin[2*e] - 3*a~2xbxc~2xd*Sin[2*e] - (3*I
)*xaxb”2+xc”2+xd*Sin[2*e] + b~ 3xc”2*%d*Sin[2*e]))/(2x(-1 + Cos[2*e] + I*Sin[2x*e
1)) + (x73x(-(a"3*c*d"2) + (3*I)*a"2xbxcxd™2 + 3*a*xb " 2*c*xd"2 — I*b~3xc*xd~2
+ a”3*xcxd"2*xCos[2xe] + (3*I)*a”2*bxckxd"2*Cos[2*xe] - 3*axb”2*xc*xd"2*Cos [2*e]
- I*b~3*c*d"2*Cos[2*e] + I*a~3*c*d~2*Sin[2*e] - 3*a~2xb*c*d~2*Sin[2*e] - (3
*I)*axb”~2*xcxd"2*Sin[2*xe] + b~ 3*c*d"2*Sin[2*e]))/ (-1 + Cos[2*e] + I*Sin[2*e]
) + (x74x(-(a~3%d"3) + (3*I)*a”2xb*d"3 + 3*axb”2*d"3 - I*b~3*d"3 + a~3*xd"3x*
Cos[2*e] + (3*I)*a~2%b*d"3*Cos[2*e] - 3*a*xb~2*%d~3*Cos[2%e] - I*b~3*d~3*Cos[
2xe] + I*a~3*%d"3*Sin[2%e] - 3*a”2*b*d"3*Sin[2*e] - (3*I)*a*b”2+%d~3*Sin[2*e]
+ b~3*d"3*Sin[2%e])) /(4% (-1 + Cos[2*e] + I*Sin[2*e])) + x*(a"3%c~3 - 3*ax*b
“2xc”3 + ((3*I)*a”2*b*c”3)/(-1 + Cos[2xe] + I*Sin[2xe]) + ((3*I)*a”2*b*c~ 3%
Cos[2*e] - 3*a~2xbxc”3*Sin[2*e])/(-1 + Cos[2*e] + I*Sin[2*e]) + ((-2%I)*b~3
*c"3*Cos [2*e] + 2*xb~3*c~3xSin[2*e])/((-1 + Cos[2*e] + I*Sin[2*e])*(1 + Cosl[
2%e] + Cos[4*e] + I*Sin[2%e] + I*Sin[4x*xe])) + ((-2*I)*b~3*c"3*Cos[4*e] + 2%
b~3%c~3*Sin[4%e])/((-1 + Cos[2%e] + I*Sin[2%e])*(1 + Cos[2%e] + Cos[4*e] +
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IxSin[2%e] + I*Sin[4*e])) - (I*b~3%c”3)/(-1 + Cos[6xe] + I*Sin[6*e]) + ((-I
)*xb~3%c”3%Cos[6*%e] + b~3*c"3*3in[6*e])/ (-1 + Cos[6*e] + I*Sin[6%e])) + (3*C
scle]l*Cscle + fxx]*(b~3xc™2xd*Sin[f*x] + 2%a*b™2+c™3*f*Sin[f*x] + 2%b~3*cx*d
“2xxx3in[fxx] + 6*axb”2kcT2kd*f*x*Sin[f*x] + bT3*d"3*x"2*Sin[f*x] + 6%axb”2
kcxdT2xfxx72xSin [fxx] + 2%a*xb”2+d”3*f*x"3*Sin[f*x]))/(2%£72) - (3%b~3%d"3+*C
sclel*Sec[e]*(E™(I*ArcTan[Tan[e]])*f~2*xx~2 + ((I*fxx*(-Pi + 2*ArcTan[Tan[e]
1) - PixLogl[l + ET((-2*%I)*fxx)] - 2x(f*x + ArcTan[Tan[e]])*Log[1l - E~((2*I)
*x(fxx + ArcTan([Tan[e]l]))] + PixLog[Cos[f*x]] + 2*ArcTan[Tan[e]]*Log[Sin[f*x
+ ArcTan[Tan[e]l]]] + I*PolyLogl[2, E~((2*I)*(f*x + ArcTan[Tan[e]]))])*Tan[e
1)/8qrt[1 + Tan[e]~2]))/(2*f~4xSqrt[Sec[e] "2x(Cos[e] "2 + Sin[e]~2)]) - (9*a
xb~2xc*xd"2xCsc[e] *Sec[e] * (E” (IxArcTan[Tan[e]]) *f"2xx"2 + ((Ixf*x*x(-Pi + 2xA
rcTan[Tan[el]) - Pi*xLog[l + E~((-2xI)xf*x)] - 2x(f*x + ArcTan[Tan[e]])*Logl[
1 - ET((2%I)*(f*x + ArcTan[Tan[e]]))] + Pi*Log[Cos[f*x]] + 2*ArcTan[Tan[e]]
*Log[Sin[f*x + ArcTan[Tan[e]]]] + I*PolyLogl[2, E~((2*I)*(f*x + ArcTan[Tan[e
11))1)*Tanle])/Sqrt[1 + Tanle]~2]))/(£73*Sqrt[Sec[e] "2*(Cos[e] "2 + Sin[e] "2
)1) - (9%a~2xb*xc”2*d*Csc[e]l *Sec[e] * (E™ (I*ArcTan[Tan[e]])*f~2*xx~2 + ((I*xfx*xx*
(-Pi + 2*ArcTan[Tan[e]]) - PixLogl[l + E~((-2*I)*f*x)] - 2x(f*x + ArcTan[Tan
[el])*Log[l - E~((2*I)*(f*x + ArcTan[Tan[e]]))] + PixLogl[Cos[f*x]] + 2*ArcT
an[Tan[e]]*Log[Sin[f*x + ArcTan[Tan[e]]l]] + I*PolyLogl[2, E~((2*%I)*(f*x + Ar
cTan[Tan[e]]))])*Tan[e])/Sqrt[1 + Tan[e]~2]))/(2%f~2xSqrt [Sec[e] "2x(Cos[e]~
2 + Sin[e]”2)]) + (3*b~3*%c~2*d*Cscl[e]*Sec[e]*(E~(I*xArcTan[Tan[e]])*f ~2xx~2

+ ((Ixfxx*(-Pi + 2xArcTan[Tan[el]) - PixLog[l + E~((-2xI)*f*x)] - 2x(f*x +
ArcTan[Tan[e]])*Logl[1l - E~((2*I)*(f*x + ArcTan[Tan[e]]))] + Pi*Logl[Cos[f*x]
] + 2*%ArcTan[Tan[e]]*Log[Sin[f*x + ArcTan[Tan[e]]]] + I*PolyLog[2, E~((2xI)
x(f*x + ArcTan[Tan[el]))])*Tan[e])/Sqrt[1 + Tan[e]~2]))/(2*xf~2*Sqrt[Secl[e]”
2% (Cos[e]~2 + Sin[e]”"2)])

fricas [C] time = 0.71, size = 2749, normalized size = 4.56

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) ~3*(atb*cot(f*x+e))”3,x, algorithm="fricas")

[Out] -1/8*%(2*(a~3 - 3*a*xb~2)*d"3*f"4*x"4 - 8*xb~3*xc~3*f"3 - 8*(b"3*xd"3*f~3 - (a3
- 3*xaxb”2)kckxd"2xf74)*x"3 - 12*%(2*b”3kckd"2*xf"3 - (a”3 - 3*axb”2)*cT2xdxf”
4)*x72 — 8% (3%b73*c”2*d*f"3 - (2”3 - 3*axb"2)*c”3*f"4)*x - 2x((a”3 - 3*axb”
2)*d"3*%f74*x"4 + 4x(a”3 - 3*axb”2)*kckd"2xfT4*xx"3 + 6% (a3 - 3*axbT2)*xcT2xdx
f74*xx72 + 4x(a~3 - 3*axb”2)*c " 3*kf"4*x)*cos(2xf*xx + 2%xe) - (6xI*(3*xa"2*xb - b
“3)*d"3*fT2xx72 + 36*%I*axb " 2xcxd"2*xf + 6xI*b"3*d"3 + 6xIx(3*a"2%b - b~3)*c”
2%d*f72 + 12xI*(3*axb~2xd"3*f + (3*a”™2*%b — b~ 3)*xcxd"2*%f"2)*x + (-6xI*(3*a”~2
*b - b73)*dA73*fT2xx"2 - 36%I[*axb " 2*xc*kd"2*xf - 6xI*xb~3*%d"3 - 6%I*(3*a"2*b - b
T3)*CcT2xAXET2 - 12%Ix(3*axb”2+%d"3*f + (3*a"2xb - b73)*c*kd"2*f72) *x) *cos (2*f
*xx + 2%e))*dilog(cos(2*f*x + 2xe) + Ixsin(2xf*x + 2%e)) - (-6%Ix(3*xa"2%b -
b~3)*d"3*f"2*xx"2 - 36xI*axb ~2xckxd"2*xf - 6*%I*b"3*xd"3 - 6%I*(3*xa”~2%b - b~3)*c
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"2+d*f72 - 12%I*(3*axb”2%d"3*f + (3*a"2%b — b~3)*xckd"2+¢f"2)*x + (6xI*(3*a”~2
*b — b73)*d"3*%fT2*xx72 + 36*I*axb”2kckxd"2*f + 6xI*b~3%d”3 + 6xI*(3*%a"2*%b - b
“3)*cT2*d*f T2 + 12%I*(3*axb”2xd"3*f + (3*a"2%b - b73)*kckd"2*f72)*x) *cos (2*f
*x + 2%e))*dilog(cos(2xf*x + 2%e) - Ixsin(2kf*xx + 2%e)) + 4% (9xa*xb~2%d"3xe”
2 - 3*%b73*d"3*%e - (3*a"2%b - b~3)*d"3*e”3 + (3*a"2%b - b~3)*c"3*f"3 + 3% (3%
axb”2*xc”2xd - (3*a"2xb - b73)*c”2kd*ke) *f"2 — 3x(6xaxb”2*xc*kd"2*e - b"3*cxd"2
- (3*%a”2*b - b~3)*c*xd"2*e"2)*f - (9*ka*b"2*xd"3*e”2 - 3*b"3*d"3*e - (3*a"2%*Db
- b73)*%d"3%e"3 + (3*a”"2*%b - b"3)*c”3*xf"3 + 3*%(3*kaxb”"2*xc"2*xd - (3*%a"2*b - b
“3)*cT2*xd*e) *fT2 - 3% (6xaxb”2*xc*d"2*%e - bT3*cxd"2 - (3*%a"2%b - b73)*cxd"2*e
~2)xf)*cos(2*%f*xx + 2xe))*log(-1/2%cos(2*f*x + 2%e) + 1/2+I*xsin(2xf*x + 2%e)
+ 1/2) + 4% (9*%axb~2xd"3*e”2 - 3*b"3*d"3*e - (3*a"2%b - b~3)*d"3*e”3 + (3*a
"2%b - b7T3)*c"3*f"3 + 3*x(3*axb”2*xc”2xd - (3*a"2xb - b73)*kc”2kd*ke) *f72 — 3% (
B6*axb~2xcxd"2%e — b"3*kcxd"2 - (3*a"2*%b - bT3)*ckd"2%e”2)*xf - (9*axb~2%d"3*e
2 - 3*b73%d"3*e - (3*a”2%b - b~3)*d"3*e”3 + (3*xa”"2%b - b~3)*c"3*f"3 + 3*(3
*a*xb”2*xc”2xd - (3*a"2xb - b73)*c”2*kd*e) *f"2 — 3x(6*axb”2*c*d"2*e - b~ 3kcxd”
2 - (3*¥a”2xb - b~3)*c*xd"2*e”2)*xf)*xcos(2*f*x + 2%e))*log(-1/2xcos(2*f*x + 2%
e) - 1/2%I*sin(2*xf*x + 2xe) + 1/2) + 4*x((3*a"2*xb — b~3)*d"3*f"3*x"3 - 9*ax*b
~2%d"3%e”2 + 3*b"3*d"3xe + (3*%a”2*b - b"3)*d"3*e”3 + 3*%(3*%a”"2*b - b~3)*c" 2%
d¥exf~2 + 3*%(3*axb”2xd"3*f"2 + (3*a"2%b - b~3)*kckd"2*%f"3)*x"2 + 3*(6xaxb”2*
cxd"2%e - (3*a"2*b - b73)*xcxd"2%e”2)*f + 3k (6xaxb"2xckd"2*%f72 + bT3kd73*f +
(3*a"2%b - b73)*c”™2xd*f"3)*x - ((3*a"2*b - b73)*d"3*f"3*xx"3 - Okxaxb”~2*xd"3*
e”2 + 3*b73*d"3*e + (3*a"2%b - b"3)*d"3*e”3 + 3*x(3*a"2%b - b”3)*kc"2xd*exf"2
+ 3% (3*axb"2xd"3*xf"2 + (3*a"2%b - b73)*kckd"2*xf"3)*x"2 + 3*(6*kaxb"2kxckd"2*e
- (3*%a”2*%b - b73)*cxd"2%e"2)*f + 3k (6kaxb"2xcxd"2*%f72 + b"3*d"3xf + (3*a”~2
*b — b73)*c”2xd*f73) *x) kcos (2xf*x + 2xe))*log(-cos(2xf*x + 2%e) + Ixsin(2*f
*x + 2%e) + 1) + 4x((3*a"2%b - b~3)*d"3*f"3*x"3 - 9xaxb”2%d"3*e”2 + 3*b~3*d
“3%e + (3*a”"2*%b - b~3)*d"3*e”3 + 3*(3*a"2*b — b~3)*c"2*d*e*xf"2 + 3*(3*axb”~2
*d"3*%f72 + (3*a"2xb — b73)*c*kd"2*%f"3)*x"2 + 3*x(Bxaxb"2*xc*d"2*e - (3*a"2xb -
b~3) *xcxd"2*xe”2)xf + 3% (6*axb”2xckd"2*f"2 + b~3x%d"3*f + (3*a"2*b - b~3)*c”2
*d*f73)*x - ((3*a”™2xb - b~3)*d"3*f"3*x"3 - 9*axb~2xd"3*e”2 + 3*b”"3*d"3*e +
(3*a"2%b - b"3)*d"3*e”3 + 3% (3*a"2%b - b73)*kc 2kd*exf"2 + 3% (3kaxb”"2xd"3*f"
2 + (3*%a”2*b - b"3)*cxd"2+%f"3)*x"2 + 3*(6xaxb"2xcxd"2%e - (3*a"2*b - b"3)*c
*d"2%e"2) *f + 3k (6xaxb"2xc*xd"2+xf72 + bT3kd"3*f + (3*a"2%b - b"3)*c”2xd*f"3)
*xx)*kcos (2%f*x + 2%e))*log(-cos(2xf*x + 2%e) - Ixsin(2*f*x + 2%e) + 1) - (3%
I*(3*%a"2%b - b~3)*d"3*cos(2xf*x + 2%e) - 3*I*(3*%a”2*b - b~3)*d"3)*polylog(4
, cos(2xfxx + 2%e) + I*sin(2xf*xx + 2xe)) - (-3*I*(3*a"2*b - b~3)*d " 3*cos(2*
fxx + 2xe) + 3xI*(3*a”2%b - b~3)*d"3)*polylog(4, cos(2xf*x + 2%e) - I*sin(2
*f*xx + 2%e)) + 6x(3*xaxb”2%d"3 + (3*a”"2*b - b~3)*d"3*xf*x + (3*a"2*b - b~3)*c
*Q72xf - (3xa*b”2*%d"3 + (3*a”"2*%b - b~3)*d"3xf*x + (3*a"2%b - b~3)*kckd"2*f)*
cos(2*f*xx + 2%e))*polylog(3, cos(2*f*xx + 2%e) + Ixsin(2*f*x + 2%xe)) + 6% (3%
axb”2*%d"3 + (3*a"2xb - b~3)*d"3*xf*x + (3*a"2xb - b73)*cxd"2*f - (3*axb"2xd”
3 + (3*%a"2%b - b73)*d"3*f*xx + (3*%a”2*b - b"3)*c*xd"2xf)*cos(2*f*x + 2%e))*po
lylog(3, cos(2xf*x + 2%e) - I*sin(2*fxx + 2xe)) - 12%(2*kaxb~2xd~3*f~3*x~3 +
2%axb"2%c"3*%f"3 + b 3kc"2xd*f"2 + (6xaxb"2xckd"2*xf"3 + b 3kd"3*f"2)*x"2 +
2% (3xaxb ™ 2%c 2xd*f "3 + b 3xckxd"2*xf"2) *x) *sin(2*xf*x + 2*e))/(f 4xcos(2*xf*x +
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2xe) - £74)

giac [F] time = 0.00, size = 0, normalized size = 0.00
3
f(dx + c)3(b cot (fx + e) + a) dx

Verification of antiderivative is not currently implemented for this CAS.

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

maple [B] time = 2.40, size = 3113, normalized size = 5.16

output too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) 3*(at+b*cot (f*x+e)) 3,x)

[Out] -3*%I*a”2xb*cxd~2*%x~3-9/2%I*a~2*b*c~2%d*x"2-6/f"2xb~3*c~2*d*e*1n (exp (I* (f*x+
e)))-18/f"2xb~2*axc”2xd*1n (exp (I* (f*x+e)))+9/f ~4*b~2*a*xd ~3*e”2*1n (exp (I* (f*
x+e))-1)+9/£72xb " 2xa*xc”2*d*1n(exp (I* (fxx+e))-1)-1/fxb~3*d~3*1n(exp (I* (f*x+e
))+1)*x73-18%I/f"2*b*polylog(2,exp(I* (fxx+e)))*a~2xc*xd~2xx-18*I/f " 2*bxpolyl
0g(2,-exp (I*(f*x+e)))*a~2xcxd ~2*x-18*I/f*xbxa~2*c~2xd*e*x+a”~3kcxd ™~ 2%x~3+18*1
/£72%b*a"2xckxd " 2%e " 2xx-36%I1/f " 2%b " 2%axckd " 2kexx-3/4*axb”2xd " 3*x"4+3/2%a"3*c
T2xd*x"2-3%b"2%axc”3xx+b " 2% (3% I*d " 3*x " 2*b+3* Ixb*c2*d+2%b*d " 3*f *x " 3*exp (2*1
x (fxx+e) ) -18*Ixa*xc ™ 2xd*fxx*xexp (2% I* (fxx+e) ) —6*Ixb*xckd™2*x*exp (2+I* (f*x+e) ) -
3xI*b*xd"3*x"2%exp (2% I* (fxx+e) ) +6*bxcxd ™2+ f*x " 2*%exp (2% I* (f*x+e) ) +6*[*xa*xd~3*f
*X " 3+6*%Ikxbkcxd " 2*xx—6*I*xa*xd~3*xf*x"3*exp (2xI* (f*xx+e) ) +6¥bkc™2xd*f*x*kexp (2% I* (
fxx+e))+18*Ikaxckd™2+f*x"2-3%I*bkxc™2*d*exp (2% I* (f*x+e) ) +6*xI*axc 3xf+2*b*c™3
xfxexp (2%Ix (fxx+e) ) +18*Ixa*xc ™ 2xd*f*xx—-18*I*ka*xckd ™ 2*f*x"2*%exp (2xI* (f*x+e) ) —6%
I*xaxc™3xfxexp (2+I*x (fxx+e)))/£72/ (exp(2*I* (fxx+e))-1) "2-I*b~3*%c~3*x+2/f*b~3*
c~3*1n(exp(I*(f*x+e)))-1/fxb~3*c~3*1ln(exp(I*(fxx+e))-1)-1/£f*b"3*xc~3*1n(exp(
Ix(f*xx+e))+1)-9/f 4xb~2xa*xd"3*e " 2+1n(1-exp (I* (f*x+e)))-3/f*b"3*1n (exp (I* (£*
x+e))+1)*xc*kd™2%x72-3/fxb"3*%1n(exp (I* (f*x+e) ) +1) *c™2*d*x-1/f*b~3*%d"3*1n(1l-ex
p(I*(f*x+e)))*x~3-1/f74*b"3*d"3*1n(1-exp (I* (f*x+e)) ) *e”3+9/f " 2xb~2*%a*xd”~3*1n
(1-exp (I*(f*xx+e))) *x"2+9/f72*b"2*a*d~3*1n(exp (I* (f*x+e))+1)*x"2-3/f*b~3*1n(
1-exp (I*(f*xx+e)))*c™2*d*x-3/f72%b"3*1n(1-exp (I* (fxx+e)))*c 2kd*e+3/f*b*xa~2x*
d"3*1n(exp (I*(f*xx+e))+1)*x"3-6%1/f " 3*b*a~2%d"3*e~3*x-6%I1/f"2%b"3*c*d " 2%e” 2%
x+12%I/f73%b*a”~2xc*xd"2*%e~3-9xI/f " 2*%b*a~2*c~2*d*polylog(2, exp (I* (f*x+e)) ) +6%
I/£72%b"3*polylog(2,-exp (I*(f*x+e))) *c*d 2xx-18*%I/f " 3*b " 2%ka*c*xd 2*e~2-18%I/
f~3*b~2*a*d"3*polylog(2,exp (I* (f*x+e)) ) *x-18%I/f " 3xb~2*a*d " 3*polylog(2,-exp
(Ix(fxx+e)))*xx+1/4%a”~3xd"3*x"4+a”3*c~3*x-3*axb~2*c*kd 2xx~3-9/2%axb~2*c ™ 2%d*
X"2+1/4%Ixb~3*%d"3*x"4+I*b"3*xckd"2*x"3+9/fxb*1n (exp (I* (fxx+e))+1)*a~2xc*xd ™~ 2%
x72+9/f*b*1n(1-exp (I* (fxx+e))) *a~2%c™2xd*x+9/f " 2xb*1n(1-exp (I* (f*x+e)))*a”~2
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xc”"2xd*xe-9/f " 3*xb*1n(1-exp (I* (fxx+e)))*a~2kcxd"2xe”2-18/f " 3*bxa~2xc*xd~2xe~ 2%
1n(exp(I*(f*x+e)))-18/f"4xb~2%a*d~3*e~2+1n(exp (I* (f*x+e)))+18/f " 3kbxa~2*c*d
~2%polylog(3,exp (I*x(f*xx+e)))+18/f " 3*b*a~2%c*xd"2*xpolylog(3,-exp(I*(f*x+e)))-
3/£73%b"3*%cxd"2*xe"2*x1n(exp (I* (fxx+e))-1)+9/f72*b"2*a*xc~2*xd*1n (exp (I* (f*x+e)
)+1)-6/£"3%b~3*%d"3*polylog(3,-exp(I*(f*x+e))) *x+6/f 4xb~3%d"3*ex1n (exp (I*(f
xx+e)))+18/f 4xb~2*axd"3*polylog(3,exp(Ix(fxx+e)))+3/f*xb*xa~2xc~3*1n (exp (I*(
fxx+e))-1)+3/f*b*a~2xc”3*1n(exp(I* (f*xx+e))+1)+3/£"3%b"3*xc*d~2*%1n (exp (I* (f*x
+e))-1)-6/£"3xb~3*c*d"2*polylog(3,-exp (I*(f*x+e)))-6/f*b*a~2xc~3*1n (exp (I*(
fxx+e)))+3/£73*%b"3xcxd"2*1n (exp (I* (f*x+e))+1)-6/f"3*%b~3xc*xd~2*polylog(3,exp
(I*x(f*x+e)))-6/£73*%b"3*c*xd"2*1n(exp(I*(f*x+e)))+18/f ~4*xb~2*axd " 3*polylog(3,
—exp (I*(f*x+e)))-3/f74%b"3*d"3*e*1n(exp (I* (f*x+e))-1)-2/f"4*b"3xd"3*e~3*1n(
exp (Ix(f*xxt+e)))+1/f74*b~3*d"3*e 3*1n(exp(I*(f*x+e))-1)-3*I/f 4xb~3*d " 3*poly
log(2,-exp(I*(f*x+e)))-3*I/f74xb~3%d"3*%e"2-3%I/f 2xb~3%d"3*x"2+3/2*I/f 4*b~
3xd"3*e"4+9/f"3*bxa”2%c*xd"2xe " 2*1n(exp (I* (fxx+e) ) -1)+18/f " 2xb*a~2xc”~2xd*ex*1
n(exp(I*(f*x+e)))+36/f73*b"2xa*xcxd 2*xex1n (exp (I* (f*x+e)))-18/f73*b " 2xa*xc*xd™
2xex1n (exp (I* (f*x+e))-1)-9/f " 2xb*a”~2*c”2xd*e*x1n(exp (I* (f*x+e))-1)+3/f*b*a~2
*d"3*1n(1-exp(I* (f*xx+e)))*x~3+3/f 4*xbxa~2*%d"3*x1n(1-exp (I* (f*x+e)))*e~3-3/4%
I*a~2%bxd~3%x"4+3/2xI*b~3*%c™2xd*x"2-3/f*xb~3*1n (1-exp (I* (f*x+e)) ) *cxd ~2*x"2-
6%I/f"4%b"3%d"3*polylog(4,exp (I*(f*x+e)))-6+I/f 4+b~3*d"3*polylog(4,-exp(Ix*
(f*x+e)))-3*%I/f ~4xb~3*%d"3*polylog(2,exp (I*(f*xx+e)))+6%I/f"2%b"3*polylog(2,e
xp(I*(f*x+e)) ) *cxd™2*x-18%I1/f"3*b~2%a*xc*xd~2*polylog(2,exp (I* (f*x+e)))-18%I/
£73%b"2%a*xcxd"2*polylog (2, -exp (I* (f*xx+e)) ) +6%I/fxb~3kc 2*kd*e*x+18*I1/f~3xb~2
*xaxd”~3*e”2xx-9%I/f " 2xbxa~2*c”"2xd*polylog(2,—exp (I* (fxx+e)))-18*I/f*b " 2xaxc*
d™2*x72-9%I/f " 2%b*a”~2*%d"3*polylog(2,exp (I* (f*x+e)))*x"2-9%I/f " 2xbxa~2%c”™2*d
*xe"2-9%I/f"2xb*a”2*%d"3*polylog(2,—exp (I*(f*x+e)))*x"2+3*%I*a~2*b*c~3*x+3/£73
*b~3%d"3*%1n(1-exp (I* (f*x+e)) ) *x+3/f"4xb~3*d"3*1n(1-exp (I* (f*x+e)))*e+3/f 3%
b~3*%d"3*1n(exp (I* (f*xx+e))+1)*xx-6/f"3*b~3*d"3*polylog(3,exp (I* (f*x+e)))*x+18
/£73%b*a”~2xd"3*polylog(3,exp(I*(f*xx+e)))*x+18/f " 3*b*a~2*d"3*polylog(3,-exp(
Ik (f*xx+e)))*x+3/f73*xb"3*1n(1-exp (I* (f*x+e)))*cxd 2%e”2-3/f "4*xb*a~2xd " 3*%e”3x
1n(exp(I*(f*x+e))-1)+6/f "4*b*a~2xd"3*e " 3*1n(exp (I* (f*x+e)))+6/f"3*xb~3*c*d"2
xe”2x1n (exp (I* (f*x+e)))+3/£724b"3*xc " 2xd*e*x1n(exp (I* (f*x+e))-1)+12*%I/f~4*b~2
*xa*xd"3%e”"3+3*%I/f " 2*%b"3*c"2*d*e"2+3*%I1/f " 2xb~3*c”2*d*polylog(2,exp (I* (f*x+e))
)+3%I/£72%b~3%c"2xd*polylog(2,-exp(I* (f*x+e)))—6*%I1/f"3*b"3*d " 3*ke*x—4*I/f 3%
b~ 3%cxd"2%e”3-9/2%I/f "4*bxa”~2xd"3*%e"4+18%I/f "4*xb*a”~2xd " 3*polylog(4,exp(Ix(f
xx+e)))+18*I/f~4*b*a~2xd " 3*polylog(4,-exp (I* (f*x+e)))-6*%I/fxb~2*a*d " 3xx~3+3
*xI/£72%b"3*d"3*polylog(2,-exp (I*(f*xx+e)))*x~2+3*xI/f"2%b"3*xd"3*polylog(2, exp
(I*(f*x+e)))*x"2+2*%I1/f 3*%b~3*%d"3*e " 3*x+18/f72*b"2*1n (1-exp (I* (f*x+e))) *a*c*
d™2xx+18/f72+b"2*%1n (exp (I* (f*xx+e) ) +1) *a*xc*kd™2xx+9/f*b*x1n (exp (I* (fxx+e) ) +1) *
a”~2xc”2xd*x+18/f73*%b"2*1n(1-exp (I* (f*x+e))) *a*xcxd”2*%e+9/f*xb*1n(1-exp (I* (f*x
+e)))*xa"2xc*xd"2xx"2

maxima [B] time = 35.80, size = 11204, normalized size = 18.58

result too large to display

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((d*x+c) 3*(atb*cot(f*x+e))”3,x, algorithm="maxima"

[Out] 1/4*x(4*x(f*x + e)*a~3*c”3 + (f*x + e) 4*a~3*%d"3/f"3 - 4*x(f*x + e) 3*xa~3*d"3*
e/f"3 + 6x(f*x + e) 2*xa~3%d"3*e"2/f"3 - 4x(f*x + e)*a~3*%d"3*e”3/f"3 + 4x(fx
X + e)73%a"3%c*xd"2/f72 - 12x(f*x + e) 2%a"3*c*d"2*e/f72 + 12x(fxx + e)*a”3*
cxd"2%e"2/f72 + 6x(f*xx + e) 2xa~3*c”2*xd/f - 12x(f*x + e)*a~3*c " 2xd*e/f + 12
*xa"2xbxc”"3xlog(sin(f*x + e)) - 12xa”2xb*d"3xe”3*log(sin(f*x + e))/f73 + 36%
a~2*b*c*d"2%e"2xlog(sin(f*x + e))/f72 - 36%a”2*%bkc~2*d*exlog(sin(f*x + e))/
f - 4% (24*axb~2xd"3%e”3 - 24*a*b”2xc”3*xf"3 + (3*%a"2*b - 3*xI*a*xb”2 - b~3)*(f
*¥X + e)74*xd"3 - 12%b73*d"3*e”2 - 4*x((3*a"2*xb - 3*xI*a*xb”2 - b~3)*d"3*xe - (3%
a”2xb - 3*kI*axb™2 — b7 3)*xckd"2*f)*(f*x + e)”3 + 6x((3*xa"2%b - 3*I*a*xb™2 - b
~3)*d"3*%e”2 - 2% (3*a"2xb - 3*I*a*b”2 - b"3)*ckd"2xexf + (3*%a"2*b - 3xI*axb”
2 - bT3)*kcT2xd*fT2)*x (fxx + e) 72 + 12*%(B6*kaxb"2xc"2xd*e - b 3*kc"2xd)*f"2 - 4x
((-3*I*a*b™2 - b73)*d"3*e"3 + 3*(3*I[*a*b”2 + b~3)*cxd " 2xe”2*f + 3*(-3*xI*ax*b
T2 - bT3)*kcT2xd*exf"2 + (3*I*axb”2 + bT3)*cT3*kfT3)*x(fxx + e) - 24*%(3*xaxb"2x
c*xd"2*%xe”2 - b7 3*cxd"2xe)*xf - (4*xb"3*d"3%e”3 - 4*b"3xc”3*f"3 + 36xaxb”2xd 3%
e”2 + 4*x(3*a”2%b — b"3)*x(f*x + e) 3*d"3 - 12*b"3*d"3*e + 12*(3*axb"2*xd"3 -
(3*%a"2%b - b"3)*d"3*e + (3*a"2%b - b~ 3)*kckd"2*xf)*x(f*x + e)”2 + 12% (b 3*kc™ 2%
d*e + 3*axb"2xcT2%d)*f"2 - 12*x(6*a*xb”2%d"3xe - b~3*%d"3 - (3*a"2%b - b~3)*d”
3*e”2 - (3*a"2xb - b73)*c”2*xd*f"2 - 2% (3*axb"2xc*d”2 - (3*a"2*b - bT3)*cxd”
2%e) *f)*x (fxx + e) — 12x(b~3*c*d™2*e”2 + 6*xaxb~2xcxd"2%e - b~ 3*kckd"2)*f + 4x
(b~3%d"3%e"3 - b7™3*c"3*f"3 + O*axb”2+%d"3*e”2 + (3*a"2xb - b~3)*(f*x + e) 3%
d"3 - 3*b"3*d"3*e + 3*%(3*xa*b”2xd"3 - (3*a"2*b - b"3)*d"3*e + (3*a"2*xb - b~3
YkckdT2xf )k (fxx + e) 72 + 3% (b7 3*c"2*d*e + 3*axb"2xc"2*d)*f"2 - 3x(6*axb”2x*d
“3%e - b73*d"3 - (3*a"2xb - b”3)*d"3*e”2 - (3*a"2xb - b73)*c”2*d*f"2 - 2*(3
*axb”"2*xc*kd”2 - (3*a"2xb - b73)*c*kd"2*e) *f)*x(fxx + e) - 3% (b7 3*kckd"2*xe”2 + 6
*axb " 2*%c*kd"2%e — b7 3xcxd"2)*f)*cos(4*xf*xx + 4*xe) - 8% (b"3*d"3*e”3 - b~ 3*c" 3%
£f73 + 9*%a*xb"2*xd"3*e”2 + (3*a”2*b - b"3)*(fxx + e) " 3*%d"3 - 3*b"3*xd"3xe + 3*(
3*xaxb"2*xd"3 - (3*%a"2*%b - b"3)*d"3*e + (3*a"2*%b - b"3)*kckd"2xf)*x(fxx + )2
+ 3% (b~ 3*%c"2*d*e + 3*kaxb " 2%c”2xd)*f"2 - 3x(6*axb”2+%d"3*e - b"3*d"3 - (3*a"2
*b - b73)*d"3*%e”2 - (3*%a"2%b - b"3)*cT2kd*f72 - 2% (3xaxb"2*c*d”2 - (3*a”"2*b
- bT3)*kckd"2*xe) *f)x (f*x + e) - 3k (b"3*kcxd"2*xe”2 + B*axb”2*c*kd"2*%e - b~ 3*xcx
d"2)*f)*cos (2xf*xx + 2%e) - (—4*I*b~3*d"3*e”3 + 4*I*b~3*%c " 3*f"3 - 36xI*a*xb~2
*d"3%e”2 + (—12*xI*a~2*b + 4*xI*xb"3)*(f*x + e)~3*%d"3 + 12*%I*b~3*d"3*e + (-36%
Ixaxb~2%d"3 + (36*%I*a”2xb — 12xI*b~3)*d"3*e + (-36xI*a~2xb + 12%I*b~3)*c*d™
2%f)*x(f*x + e)72 + (-12*I*b"3*c " 2*xd*e - 36xI*xaxb™2%xc ™ 2xd)*f~2 + (72xIxa*xb”2
*d"3%e - 12*I*b~3*d"3 + (-36*I*a"2*b + 12*xI*b~3)*d"3*e”2 + (-36*%I*a"2*%b + 1
2%I*b"3) kc™2xd*f"2 + (=T72*I*axb”2*xckxd™2 + (72xI*a~2%b - 24*I*b~3)*c*xd"2*xe)*
f)*(fxx + e) + (12%I*b"3*c*kd™2*%e”2 + 72xI*xaxb~2*c*d"2%e - 12*xI*b~3xcxd~2) *f
Y¥sin(4xf*x + 4%e) - (8*I*b~3*d"3%e”3 — 8*xI*b~3*c™3*%f~3 + 72*xI*axb~2*xd~3*e”
2 + (24xI*a”~2*b - 8*Ixb " 3)*(f*x + e) 3*d"3 - 24*I*b~3*xd"3*e + (72xI*axb”2xd
"3 + (=72*xI*a”2*%b + 24xIxb~3)*d"3*e + (72xI*a”~2xb — 24*I*b~3)*c*kd™2*f) * (f*x
+ e)72 + (24*xI*b~3xc"2*d*e + T2*xI*axb™2xc™2xd)*f~2 + (-144*I*a*xb~2*xd"3xe +
24%T*b"3*d"3 + (72xI*a~2%b - 24*I*b~3)*d"3*e”2 + (72*xI*a"2*b - 24*xI*b~3)*c
“2xd*xf72 + (144*xI*xaxb”2xc*xd”2 + (-144xI*a”2*xb + 48*Ixb~3)*c*d™2xe) *f) *x (f*x
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+ e) + (—24*xI*b~3xc*xd"2%e”2 - 144*xI*xaxb~2xc*xd"2%e + 24*I*b~3*cxd~2)*f)*sin(
2+%f*xx + 2%e))*arctan2(sin(f*x + e), cos(f*x + e) + 1) - (4*%b"3*d"3*e”3 - 4x
b~3%c”3*xf"3 + 36%axb”2%d"3*e"2 - 12%b73*xd"3*e + 12*(b"3*c”2*d*e + 3¥axbT2xc
“2%d)*f72 - 12% (b7 3*%cxd"2%e”2 + 6*a*xb " 2kckd"2xe — b~ 3xc*xd"2)*f + 4*x(b"3*%d”3
*¥e73 — b73%c"3*f"3 + 9*kaxb"2xd"3*%e”2 — 3*%b"3*%d"3*e + 3k (b~ 3*kc"2xd*e + 3*axb
"2%cT2%A) *f72 - 3% (b73%c*d"2%e”2 + B*axbT2xckd"2xe - b7 3*c*kd”2) *f)*cos (4xfx*
x + 4xe) - 8% (b"3*%d"3%e”3 - b 3*c"3*f"3 + 9*kaxb"2xd"3%e”2 - 3*%b"3*%d"3*e + 3
*(b73%c"2*xd*e + 3*xaxb”"2xc”2*d)*f"2 - 3% (b7 3*c*d"2*e”2 + 6xaxb"2xc*d"2*xe - b
“3%c*d"2) *f) *kcos (2xfxx + 2%e) - (—4*I*b~3*d"3*e”3 + 4*I*b~3*c”3*f"3 - 36%Ix
axb”2*xd"3*%e”2 + 12*xI*b~3%d"3*e + (—12*I*b~3*c"2xdxe - 36*I[*a*b™2*xc~2xd)*f~2
+ (12%I*b"3*cxd"2*xe”2 + 72+xI[*a*xb”2*xckxd"2%e — 12*%I*b~3*c*d™2) *f) *sin(4*xf*x
+ 4xe) - (8*I*b~3%d"3*%e”3 - 8xI*b~3xc 3*f"3 + 72xI*axb~2*%d"3*e”2 - 24*I*b~3
*d"3%e + (24%I*b~3%c”2*xdxe + 72%I*axb~2*xc”™2xd)*f~2 + (-24*I*b~3*c*xd"2%e”2 -
144%T*xaxb~2*%cxd~2%e + 24*I*b~3*c*xd~2) *f)*sin(2xf*x + 2%e))*arctan2(sin(f*x
+ e), cos(fxx + e) — 1) + (4%(3*%a"2%b - b~ 3)*x(f*x + e)"3%d"3 + 12*x(3*xa*xb”2
*d"3 - (3*a”"2*%b - b~3)*d"3*e + (3*a"2*%b — b"3)*xcxd"2*f)*(f*x + )72 - 12%(6
*axb~2%d"3%e - b~3%d"3 - (3*a"2%b - b~3)*d"3*%e”2 - (3*a~2%b — b~3)*kc 2*d*xf"
2 - 2%(3*kaxb"2*xcxd"2 - (3*%a"2%b - b7 3)*kckd"2xe)*f)* (f*xx + e) + 4*x((3*xa"2*b
- b™3)*x(f*x + e)~3*d"3 + 3*(3*a*xb”2*d"3 - (3*a"2*b - b~3)*d"3*xe + (3*xa”2xb
- b73)*kckd"2xf) *x(f*xx + e)72 - 3*(6*a*xb”2xd"3*e - b~"3*%d"3 - (3*a"2*b - b~3)x*
d"3*e”2 - (3*a”2xb - b73)*cT2*xdA*f"2 - 2% (3*axb"2*c*d”2 - (3*a"2*%b - b"3)*cx
d"2*xe)*f)*x (f*x + e))*cos(4*f*x + 4*xe) — 8x((3*%a"2%b - b™3)*(f*x + e)~3*%d"3
+ 3% (3*axb"2*%d"3 - (3*a"2%b - b"3)*d"3*e + (3*%a"2%b - b7"3)*kckd"2*xf)* (f*x +
e)"2 - 3*(6*axb”2*d"3*e - b73*d"3 - (3*xa"2*b - b~3)*d"3*e”2 - (3*xa"2*b - b~
3)*kcT2xd*f72 — 2% (3*axb”2*c*d”2 - (3*a"2xb - b73)*ckd"2*e) *f)*x(f*xx + e))*co
s(2+f*xx + 2%e) + ((12*xIxa~2%b - 4*I*b"3)*(f*x + ) 3*%d"3 + (36*xI*axb~2xd"3
+ (-36xI*a"2*b + 12%I*b~3)*d"3*e + (36*xI*a~2%b - 12*%I*b~3)*cxd~2*xf)*x(f*x +
e)”2 + (-72xI*a*xb"2*xd"3*e + 12%I*b~3*d"3 + (36*xI*a~2%b - 12*%I*b~3)*d"3*e”2
+ (36%I*a~2%b — 12%I*b~3)*c™2xd*f~2 + (72xI*xa*xb™2xc*d™2 + (-72%I*a”2%b + 24
*I*b~3) kckxd"2%e) *f ) ¥ (fxx + e))*sin(4xf*x + 4xe) + ((-24*xI*a”2xb + 8*xI*b~3)*
(f*x + e)73*%d"3 + (-72xI*axb~2xd~3 + (72*I*a”2*b — 24*xI*b~3)*d"3*e + (-72*I
*a"2%b + 24*xI*b”"3)*xckd"2xf)* (f*xx + e)72 + (144*xI*xaxb~2%d"3*e - 24*I*b~3*d"3
+ (-72%I*a"2*%b + 24xI*b~3)*d"3*e”2 + (-72xI*a~2xb + 24*I*b"3)*c 2xd*f"2 +
(-144*xIxa*xb™2%c*d™2 + (144xI*a”2xb - 48%I*b~3)*c*xd™2*e)*f)*(f*x + e))*sin(2
*f*x + 2%e))*arctan2(sin(f*x + e), -cos(f*x + e) + 1) + ((3*a™2*b - 3*xI*ax*b
T2 - b))k (fxx + e)"4xd"3 + 4x(6*a*xb”2xd"3 - (3*a"2%b - 3*I*a*b”2 - b~3)*d”
3*xe + (3*a"2xb - 3*I*a*xb”2 - b~ 3)*kckxd"2xf)*x(f*x + e)”3 - 6x(12*a*xb~2*xd"3*e
- 2%b73*%d"3 - (3*a"2xb - 3*I*a*xb”2 - b"3)*d"3*e”2 - (3*a"2%b - 3*kI*a*xb"2 -
b~3) *c”T2xd*f"2 - 2% (6xaxb”2xc*d”2 - (3*a"2%b - 3*I*a*xb”2 - b~3)*cxd"2*e)*f)
*(f*x + e)72 + 4x(18*axb~2+%d"3*e”2 - 6*b"3xd"3xe - (-3*I*a*b”2 - b~3)*d"3*e
“3 - (3*I*a*b”™2 + b~3)*c”3*%f"3 + 3*k(6xaxb”2xc"2xd - (-3*I*a*b”™2 - b~3)*c"2x
d*e)*f~2 — 3x(12xa*xb~2*xc*d"2*e - 2*b"3*cxd"2 + (3*xI*a*b”2 + b~ 3)*cxd"2xe”2)
*f) % (f*x + e))*cos(4xfxx + 4xe) - (2% (3*a"2xb — 3*xI*a*xb™2 - b 3)*(f*x + e)”
4xd"3 - 12*%b"3*%d"3*e”2 + (24*a*xb”2 + 8*xI*b~3)*d"3*e”3 - (24*axb”2 + 8*xI*b"3
I*xcT3%f73 - (8*%(3*a”"2%b — 3*xIxa*xb”2 - b~3)*d"3*e - 8*(3*xa"2%b - 3*I[*a*b™2 -
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b~3)xcxd"2+f - (24*axb”2 - 8*xI*b~3)*d"3)*(f*x + e)”3 + (12*%b~3*%d"3 + 12%(3
*a"2%b - 3*kI*a*xb”2 - b~3)*d"3*xe”2 + 12*(3*a"2*xb - 3*I*a*xb”2 - b~3)*kc 2xd*f~
2 - (72*%a*b”2 - 24*xI*b~3)*d"3*e - (24*(3*a”"2xb - 3*I*a*xb”2 - b~ 3)*c*xd 2xe -

(72%a*xb™2 - 24xI*b~3)*ckxd™2)*f)*x(f*x + e)72 — (12*b~3*c™2xd - (72xa*xb”2 +
24%I*b"3) *kc"2*xd*e) *f~2 - (24%b~3*d"3*e - 8*(3*xI*xaxb”2 + b~3)*d"3*e”3 - 8*(-
3xI*a*xb™2 — b~3)*xc”3*%f"3 - (72*a*xb”™2 — 24*xI*b~3)*d"3*e”2 - (24*x(3*xI*axb~2 +

b~3)*c"2*d*e + (72*a*xb”™2 — 24*xI*b~3)*c™2*d) *f"2 - (24*xb~3*xc*xd~2 + 24*(-3*I
*axb"2 - bT3)*ckd"2%e”2 - (144*xaxb”2 - 48*Ixb~3)*ckxd " 2*xe)*f)*x(f*x + e) + (2
4xb~3xcxkd"2xe - (72*a*b”2 + 24*xI*b~3)*xc*xd"2%e”2) *f)*cos(2xf*xx + 2xe) - (72%
axb”2*xd"3*e - 12%x(3*a"2xb - b~3)*(f*x + e)72*xd"3 - 12%¥b~3*%d"3 - 12*%(3*a”2*b

- b73)*d"3%e”2 - 12%(3*a"2%b — b"3)*c 2*xd*xf"2 - 24%(3*axb”2xd"3 - (3*xa”2x*b

- b73)*d"3*e + (3*a"2%b - b"3)*kckd"2xf)*x(fxx + e) - 24*(3*kaxb"2xcxd"2 - (3
*a”"2%b - bT3)*ckd"2%e)*f + 12*x(6*axb”2+%d"3xe - (3*xa"2*b - bT3)*x(f*x + e) 2%
d"3 - b73*d"3 - (3*a"2%b - b"3)*d"3*e”2 - (3*%a"2%b - b73)*c”2kd*f"2 - 2% (3%
a*xb”2*%d"3 - (3*a"2*xb - b~3)*d"3*e + (3*a"2xb - b73)*ckd"2*f)*(fxx + e) - 2%
(3*xa*xb™2%c*d"2 - (3*a"2xb — b~3)*c*d"2*e) *f)*cos (4dxf*x + 4xe) - 24*(6*a*xb™2
*d"3%e - (3%a”2%b - b73)*(f*x + e)"2%d"3 - b~3*d"3 - (3*xa"2*b - b~3)*d"3*xe”
2 - (3*%*a”2*b - b73)*c"2xd*f"2 - 2% (3*kaxb"2*xd"3 - (3*a"2*%b - b~3)*d"3*e + (3
*a"2%b - b73)kckdT2xf)x(fxx + e) - 2% (3*kaxb"2xcxd"2 - (3*a"2*b - b73)*cxd"2
xe)*xf)*cos(2xf*xx + 2xe) - (-72*I*xa*xb”2*d"3*e + (36*xI*xa~2%b - 12*xI*b~3)*(f*x

+ e)72%d"3 + 12*xI*b"3*xd~3 + (36*%I*a~2%b — 12%I*b~3)*d"3%e”2 + (36xIxa”2x*b
- 12+%I%b73) *c”"2xd*xf~2 + (72*I*a*xb”2*d"3 + (-72xI*a~2%b + 24*I*b~3)*d"3*e +
(72%I*a"2%b - 24*xI*b~3)*cxd~2*f)* (f*x + e) + (72xI*axb~2xc*xd™2 + (-72*xI*a"2
*b + 24%I*b~3) *cxd"2%e)*f)*sin(4*f*x + 4*e) - (144%I*axb~2+%d"3xe + (-72*Ix*a
“2%b + 24*xI*b"3)*x(f*x + e) 2%d"3 - 24xI*b"3%d"3 + (-72xI*a"2*b + 24*xI*b~3)*
d"3*%e”2 + (=72xI*a”2%b + 24*I*b~3)*c”™2xd*xf~2 + (-144*I*a*xb”2*d"3 + (144*I*a
"2%b - 48*%I*b"3)*d"3xe + (-144*I*a"2*b + 48*xI*b~3)*xc*xd™2+f) *(f*x + e) + (-1
44xTxaxb~2xc*xd™2 + (144*I*a”2*%b — 48*xI*b~3)*c*xd"2*e) *f) *sin(2xf*x + 2xe))*d
ilog(-e™ (Ixf*xx + Ike)) - (72*a*xb™2xd"3*e - 12%(3*a”2%b - b~ 3)*x(f*x + e) 2xd
"3 - 12*%b73*%d"3 - 12%(3*a"2%b - b"3)*d"3*e”2 - 12x(3*a"2%b - b7 3)*cT2xd*xf"2

- 24*%(3*a*b"2*xd"3 - (3*a"2%b - b"3)*d"3*e + (3*a"2%b - b73)*kckd"2*xf) *x (f*x
+ e) - 24x(3*xaxb"2xc*d"2 - (3*%a”2*b - b"3)*ckxd"2%e)*f + 12*%(6*axb”2xd"3*e -

(3%a"2xb - b~3)*(f*x + e€)"2%d"3 - b"3*%d"3 - (3*a"2xb - b~3)*d"3*xe”2 - (3*a
“2%b - bT3)*xcT2xd*f"2 - 2% (3*axb”"2*d"3 - (3*%a"2*b - b~3)*d"3*e + (3*xa"2*b -

b73) xcxd"2*f) * (f*x + e) - 2% (3*axb”2xc*d”2 - (3*a”2*b - b~3)*xcxd"2xe)*f) *c
os(4*f*x + 4xe) - 24x(6*xaxb”2+%d"3*e - (3*a”™2%b - b~ 3)*x(f*x + e)”2*d"3 - b~3
*d"3 - (3*a"2%b - b73)*d"3*%e”2 - (3*a"2%b — b"3)*kc"2*xd*f"2 - 2% (3*axb~2%d"3

- (3*%a”2*b - b~3)*d"3%e + (3*a"2*b - b"3)*kckd"2*xf)*(f*xx + e) - 2% (3*axb~2x
cxd”2 - (3*a"2%b - b~3)*cxd"2*e)*f)*cos (2*xf*xx + 2*e) - (=72*I*axb~2*xd"3*e +

(36xI*a~2%b - 12*I*b~3)*(f*x + e) 2%d"3 + 12*I*b~3*d"3 + (36*I*a"2%b - 12x%
I*b~3)*d"3*e”2 + (36%I*a”~2%b - 12%I*b~3)*c " 2xd*f~"2 + (72xI*xa*xb~2xd"3 + (-72
*I*a"2%b + 24*xI*b~3)*d"3xe + (72*%I*a”2*b — 24*xT*b~3)*cxd"2*f)*(f*xx + e) + (
T2xI*axb™2xcxd™2 + (-72*%I*a”2*b + 24*xI*b~3)*c*d"2%e) *f) *sin(4*xf*x + 4xe) -
(144*I*a*xb™2*%d"3*e + (-72xI*a"2%b + 24*I*b"3)*(f*x + ) 2%d"3 - 24*I*b~3*xd~
3 + (-72xI*a”~2xb + 24%I*b~3)*d"3*e”2 + (-72xI*a~2%b + 24*I*b~3)*c™2xd*xf~2 +
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(-144%T*a*xb™2%d"3 + (144*xI*a~2xb - 48*I*b~3)*d"3*e + (-144*I*a~2%b + 48*Ix*
b~3) *kckd"2xf) ¥ (f*x + e) + (—144*xI*axb~2%c*xd™2 + (144*xI*a”2%b — 48*xI*b~3)*c*
d"2*e) *f)*sin(2*xf*x + 2%e))*dilog(e” (Ixfxx + Ixe)) + (2xI*b73%d"3%e”3 - 2xI
*b73*%c73*f73 + 18*I*axb”2+%d"3*e”2 + (6xI*a”~2xb - 2*%I*b~3)*(f*x + e)~3*d"3 -

6xI*b"3*d"3*e + (18xI*a*xb~2+%d"3 + (-18*I*a~2xb + 6+%I*b~3)*d"3*e + (18*xI*a”
2%b - 6*xI*b73)kcxd"2xf)*x(f*x + e)72 + (6xI*b~3*c"2xd*e + 18*I*a*xb™2xc”~2*d)*
£f72 + (-36xI*xa*xb~2*%d"3*e + 6%I*b"3*d"3 + (18*I*a~2%b - 6*xI*b~3)*d"3*e”2 + (
18%I*a”2%b - 6xI*b~3)*c”2xd*f~2 + (36*I*a*xb”2xc*xd”2 + (-36xI*xa”2xb + 12*xIx*b
"3)*kckxd"2%e)*f)x (fxx + e) + (-6%I*xb 3xckd"2*xe”2 - 36*I*a*xb~2kxc*xd 2%e + 6*xIx
b~ 3xcxd"2)*f + (2*%I*b~3*d"3*e”3 — 2*xI*xb~3*c”3*f~3 + 18*I*axb~2*xd"3*xe”2 + (6
*I*a"2%b - 2*xI*b"3)*(f*x + e)73*d"3 - 6xI*b"3*d"3*xe + (18*I*a*b”™2*d"3 + (-1
8xI*a"2*%b + 6xI*b~3)*d"3*e + (18*xI*a”~2*b — 6xI*b~3)*ckd"2xf)*(f*x + e)"2 +
(6%I*b~3*c™2xd*e + 18*I*axb~2xc 2%d)*f~2 + (-36*I*axb”~2*d"3*e + 6+xI*b~3%d"3

+ (18*I*a”2*%b — 6*xI*xb~3)*d"3*e”2 + (18*I*a”~2xb - 6%I*b~3)*c 2*xd*f~2 + (36%
Ixaxb™2%c*xd™2 + (-36%xI*a~2xb + 12%I*b~3)*c*kxd"2*xe)*f)*x(fxx + e) + (—6*xI*b~ 3%
cxd"2%e”2 - 36*I*axb"2xcxd"2xe + 6*%I*b 3*kc*kd”2) *f)*cos(4xfxx + 4xe) + (—4x*I
*b"3%d"3*%e”3 + 4xIxb " 3kc"3*f"3 - 36xIxaxb"2xd"3xe”2 + (-12%I*xa~2%b + 4*Ixb~
)k (f*x + e)~3*%d"3 + 12*%I*b"3*d"3*e + (-36*xI*a*xb”2*d"3 + (36xI*xa~2xb - 12xI
*b73)*d"3*%e + (-36%I*a”2%b + 12%I*b~3)*ckxd™2*f)*x(f*x + e)”2 + (-12*I*b~3*c”
2%d*xe - 36xI*xaxb™2xc™2xd)*f72 + (72*xI*a*xb™2*xd"3*e - 12%I*b~3*d"3 + (-36*xI*a
“2%b + 12%I*b7"3)*d"3*e”2 + (-36*I*a”2*b + 12*xI*b~3)*c™2+xd*f~2 + (=72xI*axb”
2%c*xd”2 + (72xI*a”2xb — 24*I*b~3)*kckd"2*%e)*f)*x(fxx + e) + (12*xI*b~3*cxd™2*e
"2 + 72*xI*axb"2kxckd"2xe - 12%I*b"3*kckd"2)*f)*cos(2*%f*x + 2%e) - 2% (b~3*d" 3%
€73 - b73*cT3*f"3 + 9*xaxb"2*%d"3*e”2 + (3*a"2*b - b73)x(f*x + e)”3*d"3 - 3x*b
~3*%d"3*%e + 3% (3*axb"2*d"3 - (3*a"2*b - b~3)*d"3*e + (3*a"2*b - b~3)*ckxd"2x*f
Yx(fxx + e)72 + 3x(b73*c"2xdxe + 3*axb”2*xc”2*xd)*f"2 - 3x(6*axb”2%d"3*e - b~
3*d"3 - (3*a"2*b - b~3)*d"3*e”2 - (3*a"2xb — b"3)*cT2*xd*f"2 - 2% (3*kaxb"2xcx
d"2 - (3*a"2*b - b~3)*ckd"2*e) *f)*x(f*x + e) — 3% (b~ 3*kc*kd"2%e”2 + G*raxb"2xcx
d"2xe - b7 3*ckd"2)*f)*sin(4xfxx + 4xe) + 4% (b"3*%d"3*e”3 - b~ 3*%c”3*xf"3 + 9xa
*b72xd"3*%e”2 + (3*a”2*b - b73)*(f*x + e) 3*xd"3 - 3*¥b~3*xd"3*e + 3*x(3*axb”2xd
“3 - (3*a"2*%b - b"3)*d"3%e + (3*a"2*b - bT3)kcxkd"2*xf)*(f*xx + e)”2 + 3*x (b~ 3%
c"2xd*e + 3*axb"2xcT2xd)*f"2 - 3% (6*a*b”2*d"3*e - b~3*d"3 - (3*a"2*b - b~3)
*d"3%e”2 - (3*a"2xb — b73)*cT2*d*f"2 - 2% (3*axb"2xc*d"2 - (3*a"2*b - b~3)*c
*d72xe) *f) *x(f*x + e) - 3x(b " 3*c*xd"2*e”2 + 6xa*xb”2xc*d"2*xe - bT3*c*kd"2)*f)*s
in(2*xfxx + 2%e))*log(cos(f*x + e)72 + sin(f*x + e)72 + 2xcos(f*x + e) + 1)
+ (2%I*b~3%d"3*e"3 - 2%I*b~3*c”3*f"3 + 18*I*xaxb~2%d"3*e”2 + (6xI*a”~2xb - 2%
I*b~3)*(f*x + e)73*d"3 - 6*xI*b~3*%d"3*e + (18*I*axb~2*xd"3 + (-18*I*a"2*b + 6
*I*b"3)*d"3*e + (18*I*xa~2%b - 6*xI*b~3)*ckxd™2*xf)*x(f*x + e)72 + (6xI*b~3*c™ 2%
d*e + 18*Ixaxb”2xc”2*xd)*f~2 + (-36*xIxa*b”2xd"3*e + 6xI*b~3*d"3 + (18xI*a~2x*
b - 6xI*b~3)*d"3%e”2 + (18*I*a”2xb — 6xI*b~3)*c ™ 2*xd*f~2 + (36*xI*xaxb~2*c*xd~2

+ (=36*%I*a”2*%b + 12xI*b~3)*c*d"2*e)*f)*x(f*x + e) + (-6*xI*b~3*kc*xd"2*xe”2 - 3
6xI*xaxb " 2xcxd"2*%e + 6xI*xb~3kckxd~2)*f + (2xI*b~3*d"3%e”3 — 2%I*b~3*c~3*xf~3 +

18*I*axb~2xd"3*e”2 + (6xI*a”2%b — 2*xI*b~3)*(f*x + e) " 3*d"3 - 6*xI*b~3*d"3*e

+ (18*I*a*xb™2*xd~3 + (-18*I*a”2*b + 6*xI*b~3)*d"3*e + (18*I*a"2*b — 6xI*b~3)
*ckd"2*f )k (fxx + e) 72 + (6%I*b73*c™2*d*e + 18*xI*xaxb~2%xc”2*d)*f~2 + (-36*xI*a
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*b"2+%d"3*%e + 6xI*xb"3*%d"3 + (18*I*a”2*b — 6xI*b~3)*d"3*e”2 + (18*xI*a"2*b - 6
*I*b"3) kc"2xd*f"2 + (36xI*a*xb™2*c*d”™2 + (-36*xI*a~2xb + 12+%I*b~3)*c*xd " 2*e)*f
Yx(fxx + e) + (—-6xI*b~3*kcxd"2*e”2 - 36xI*xaxb™2xc*kd"2%e + 6xI*b~3xc*xd™2)*f)*
cos(4xf*x + 4*e) + (—4xI*b~3xd"3%e”3 + 4*I*b~3*c™3*f~3 - 36*I*a*xb”2*d"3*e”2
+ (-12%I*a"2*%b + 4xI*xb~3)*(f*x + e) 7 3*d"3 + 12xI*b~3*%d"3*e + (-36xI*xaxb~2x
d"3 + (36xI*xa~2xb - 12+%I*b~3)*d"3*e + (-36xI*a~2%b + 12*xI*b~3)*cxd~2xf)* (f*
X + e)72 + (-12+Ixb"3*c”2*kd*e — 36xI*xaxb~2%xc”2+d)*f"2 + (72xI*axb~2%d"3*e -
12*%I*%b7"3*%d"3 + (-36*I*a~2*b + 12*I*b~3)*d"3*e”2 + (-36*xI*a”2%xb + 12%I*b”3)
*CT2xd*xf72 + (-72xI*xaxb™2%ckxd™2 + (72xI*a”2xb - 24xIxb~3)*c*d™2xe) *f) *x (f*x
+ e) + (12*xI*b~3xcxd™2%e”2 + 72*xI*axb™2xcxd"2xe - 12+%I*b~3*c*d™2)*f)*cos (2%
fxx + 2*%e) — 2*x(b"3*%d"3*%e”3 - b73*c"3*f"3 + 9xaxb”2+%d"3*e”2 + (3*a"2xb - b~
3)x(f*x + e)73*d"3 - 3*xb7"3*d"3*e + 3*(3*a*b”2*d"3 - (3*xa”"2%b - b~3)*d"3*e +
(3%a"2*b - b73)*ckd™2*f) *x(f*x + e)”2 + 3% (b~ 3*c"2*xd*e + 3*xaxb”~2xc"2%d)*xf"2
- 3*%(6*a*xb”2xd"3*xe - b~"3*%d"3 - (3*a"2*b - b~3)*d"3%e”2 - (3*a"2*b - b~3)*c
“2%d*f72 - 2% (3*axb"2xcxd”2 - (3*a”2*b - bT3)*kcxd"2%e) *f)*(f*xx + e) - 3x(b”
3kckd"2*%e”2 + 6xaxb”2xc*d"2%e - b7 3kckd"2)*f)*xsin(4*xf*xx + 4*xe) + 4x(b"3%d”3
*e73 - b73*c"3*f"3 + 9xaxb”2+%d"3*e”2 + (3*a"2xb - b~3)*(f*x + e)"3*xd"3 - 3%
b~3*d"3*e + 3% (3*axb”2*d"3 - (3*a"2*b - b~3)*d"3*ke + (3*a"2*xb - b~3)*c*kd 2%
f)*(f*xx + e)72 + 3% (b~ 3*c™2*d*e + 3*kaxb"2xc"2xd)*f72 - 3*(6xaxb”2xd"3xe - Db
“3*d"3 - (3*%a"2*b - b73)*d"3*e"2 - (3%a"2*%b - bT3)*c”T2xd*f"2 — 2% (3*axb”2*c
*d72 - (3*a”2*%b - b73)*xc*xd"2*e)*f)*x(f*xx + e) — 3x(b~3*xc*d"2*e”2 + 6*xaxb"2xc
xd"2%e — b73*c*xd"2)*f)*sin(2*xfxx + 2xe))xlog(cos(f*xx + e)72 + sin(f*x + e)”
2 - 2%cos(f*x + e) + 1) - (24%(3*a”2*b - b~3)*d"3*cos (4*f*x + 4*xe) - 48*(3*
a"2*%b - b"3)*d"3*cos (2xf*x + 2%e) - (-72*xI*xa”2%b + 24*I*b~3)*d " 3*sin(4*xf*x
+ 4xe) - (144*I*xa~2*b - 48*I*b~3)*d"3*sin(2*f*x + 2*e) + 24*x(3*a"2xb - b~3)
xd~3)*polylog(4, -e~ (I*f*xx + Ixe)) - (24x(3*a"2%b - b~3)*d"3xcos(4*f*x + 4%
e) - 48%(3*a”2*b — b~3)*d"3*cos(2*f*x + 2*e) — (-72xI*a~2%b + 24*I*b~3)*d"3
*sin(4*f*x + 4*e) — (144%I*a~2%b - 48*I*b~3)*d"3*sin(2*f*x + 2*e) + 24*(3*a
T2%b - b73)*d"3)*polylog(4, e (Ixf*x + Ixe)) + (72xIxaxb”2%d"3 + (72*%I*a”2%
b - 24xIxb~3)*(f*x + e)*d™3 + (-72xI*xa~2xb + 24*I*b~3)*d"3*e + (72xI*a~2xb
- 24xI*b"3) *ckxd"2xf + (72*I*axb”2*xd"3 + (72xI*a~2xb - 24*xIxb~3)*(f*x + e)x*d
“3 + (-72xI*a"2*%b + 24xIxb~3)*d"3*e + (72xI*a~2xb - 24*I*b~3)*c*kd™2*f)*cos(
4xfxx + 4xe) + (-144*I*a*xb”2*d"3 + (-144xI*a~2%b + 48*xI*b~3)*(f*x + e)*d"3
+ (144%I*a~2%b — 48*%I*b~3)*d"3%e + (-144*Ixa~2*b + 48*Ixb~3)*c*xd~2*f)*cos(2
*f*xx + 2%e) - 24*x(3*axb”2%d"3 + (3*a”"2*b - b73)*x(fxx + e)*d"3 - (3*a"2b -
b~3)*d"3xe + (3*a"2%b - b73)*kckd"2xf)*xsin(4*f*x + 4*e) + 48%(3*axb~2xd"3 +
(3*%a"2%b - b"3)*(f*x + e)*d”3 - (3*a"2%b - b"3)*d"3*e + (3*a"2%b - b~3)*c*d
~2xf)*xsin(2*f*x + 2%e))*polylog(3, -e~ (Ixfxx + Ixe)) + (72*I*xaxb~2xd”~3 + (7
2%I*a~2%b — 24*%I*b~3)*x(f*x + e)*d”3 + (-72xI*a"2xb + 24*xI*b~3)*d"3*e + (72%
I*a~2*xb - 24*xIxb~3)*xc*d”"2*xf + (72%I*axb~2%d"3 + (72xI*a”2xb - 24xI*b~3)*(f*
X + e)*xd”3 + (-72%I*a"2*b + 24*xI*b~3)*d"3*e + (72*I*a”2*%b — 24*xI*b~3)*c*d~2
*f)*xcos(4*xf*x + 4*xe) + (-144*I*axb™2*d"3 + (-144*xI*xa~2%b + 48*I*b~3)*(f*x +
e)*d"3 + (144*xI*xa”~2xb - 48+I*b~3)*d"3*e + (-144xI*a~2%b + 48*xI*b~3)*cxd~2*
f)*cos(2xf*x + 2xe) - 24*(3*a*xb”2xd"3 + (3*a"2*xb - b~ 3)*(f*x + e)*d”3 - (3%
a~2%b - b73)*d"3*%e + (3*%a"2%b - b”3)*kckd"2*xf)*sin(4*xf*x + 4*e) + 48*%(3*xaxb”
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2%d"3 + (3*a"2*b - b~3)*(f*x + e)*d"3 - (3*a"2*b - b~3)*d"3*e + (3*a"2*b -
b~3)kcxd"2+f) *sin(2xf*x + 2%e))*polylog(3, e~ (I*xf*xx + Ixe)) + ((3*I*a"2%b +
3*axb”2 - I*b"3)*x(f*x + e) 4*xd~3 + (24*I*axb~2*d~3 + (-12*%I*a”~2%b - 12*axb
"2 + 4xI*b”"3)*d"3%e + (12%I*a”2%b + 12%axb™2 - 4*xI*b~3)*c*xd"2xf)*(f*xx + e)~
3 + (-72xI*xaxb~2xd"3*e + 12*%I*b~3*d"3 + (18*xI*a~2%b + 18*a*xb”™2 — 6xI*b~3)*d
“3%e”2 + (18*I*a”2*b + 18%a*xb™2 - 6*xI*b~3)*c 2xd*f~2 + (72*xI*a*b ™ 2*xc*xd"2 +
(-36*I*a"2%b - 36*a*xb”™2 + 12*xI*b~3)*c*xd " 2*e) *f)*x(f*x + e)~2 + (72*xI*axb™2x*d
“3*%e72 - 24xI%b”3*%d"3*e - (12*a*xb”2 - 4*I*b~3)*d"3*%e”3 + (12*a*xb™2 - 4*I*b~
3)*c73*f73 + (72xIxa*xb”2%c”2*xd - (36*%axb”2 - 12%I*b~3)*c”2*xd*e)*f~2 + (-144
*T*xa*xb ™ 2*kckd"2*%e + 24xIxb~3*c*d”2 + (36*%a*xb™2 — 12%I*b~3) *c*kxd"2*xe”2) *f) *x (f*
X + e))*sin(4*xf*x + 4*e) + ((-6xI*a~2xb - 6*a*xb™2 + 2xI*b"3)*(f*x + e) 4*4d"
3 + 12*I*b"3*d"3*e”2 - 8+ (3*I*a*b”™2 - b~3)*d"3*e”3 - 8*(-3*I*a*xb™2 + b~3)*c
“3*f73 + ((24%I*a”~2%b + 24*a*xb”2 - 8*xI*xb~3)*d"3*e + (-24%xI*a”2%b - 24*a*b”2
+ 8*I*b73)*kcxd"2xf - 8% (3*xI*a*b”2 + b~3)*d"3)*x(f*x + e)”3 + (-12*xI*b~3%d"3
+ (=36*%I*a”2%b — 36*axb”2 + 12*xI*b~3)*d"3*e”2 + (-36*I*a"2%b - 36*a*xb”™2 +
12%xT*b~3) *c™2%d*f 72 - 24*%(-3*I*a*xb”2 - b~3)*d"3*e + ((72xI*a”~2xb + 72*a*xb~2
- 24*%I*b"3)*cxd"2xe - 24*(3*I*a*b”2 + b~ 3)*xcxd"2)*f)*(f*x + )72 — 12%x(-Ix*
b~3*c"2xd + 2% (3*%I*a*xb”2 - b~3)*kc 2xd*e)*f"2 + (24*I*b"3*d"3*e + (24*a*xb~2
- 8*%I*b~3)*d"3*e”3 - (24*a*xb”2 - 8*I*b~3)*c"3*xf~3 - 24*(3*I*a*b”™2 + b~3)*d~
3*e”2 + ((72*xaxb”2 - 24xI*b~3)*c ™ 2xd*e — 24x(3*I*a*xb”2 + b~3)*c™2xd)*f~2 +
(=24*I+b"3*c*d"2 - (72*xa*xb”2 - 24*I*b~3)*ckd"2*e”2 — 48*(-3*I*a*xb”2 - b~3)*
cxd"2%e) *f) * (f*xx + e) + (—24xI*b~3*c*d"2%e - 24*x(-3*xI*a*xb~2 + b~3) *c*kxd"2*e”
2)*f)*sin(2xf*x + 2*xe))/(-4*I*xf " 3*kcos(4*xf*x + 4xe) + 8*xI*f 3*kcos(2xf*x + 2%
e) + 4xf"3*sin(4xfxx + 4xe) — 8xf " 3*sin(2xf*xx + 2%e) - 4xI*xf~3))/f

mupad [F]  time = 0.00, size = -1, normalized size = -0.00
3
‘f@+baﬁ@+f@)@+d@%h

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b*cot(e + f*x)) 3x(c + d*x)~3,x)
[Out] int((a + bxcot(e + f*x))"3*(c + d*x)~3, x)

sympy [F] time = 0.00, size = 0, normalized size = 0.00
3
qu+bcm%e+fﬂ)(c+dﬂ3dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**3*(atb*cot(f*x+e))**3,x)

[Out] Integral((a + bxcot(e + fxx))**3x(c + d*x)**3, x)



265

348  [(c+dx)*(a+bcot(e + fx))*dx

Optimal. Leaf size=433

a3(c + dx)® 3ia®bd(c + dx)Li, (eZi(‘”f x)) 3ab(c + dx)? log (1 — g2iletf x)) i®b(c + dx)3 3a°bd?Lis (eZi(e+f x)}
3d 72 " 7 a4 27

[Out] -b73*ckd*x/f-1/2%b"3%d"2%x"2/f+I*b~3*d* (d*x+c)*polylog(2,exp(2xI*(f*xx+e)))/
£72+1/3*%a”3* (d*xx+c) "3/d-3*I*a*b”~2*d"2*polylog (2, exp (2*I* (fxx+e)) ) /f"3-a*b™2

* (d*x+c) "3/d-3*I*xaxb™2x (d*xx+c) "2/f-b~3*d* (d*x+c)*cot (f*x+e) /£72-3%axb~2x* (d*

x+c) "2xcot (f*x+e) /f-1/2xb~3* (d*x+c) “2*cot (fxx+e) “2/f+6%axb™2xd* (d*x+c)*1n(1

—exp (2*%I* (f*x+e)))/f72+3%a”2*%b* (d*x+c) "2x1In(1-exp (2*I* (f*x+e)) ) /f-b~3x (d*x+

c) "2*x1n(1l-exp(2*I* (f*xx+e)))/f+b~3*xd"2*1In(sin(f*x+e))/f~3-I*a”2%b* (d*x+c) "3/
d-3*I*a~2*b*xd* (d*x+c)*polylog(2,exp (2*I* (f*x+e)))/f72+1/3*%I*b~3* (d*x+c)~3/d
+3/2*a”2xb*xd"2xpolylog(3,exp (2*I* (f*xx+e)))/£73-1/2%b"3*d"2*polylog(3, exp (2%
I*x(fxx+e)))/£f73

Rubi [A] time = 0.65, antiderivative size = 433, normalized size of antiderivative
= 1.00, number of steps used = 22, number of rules used = 11, integrand size = 20,
number of rules _ ) 550, Rules used = {3722, 3717, 2190, 2531, 2282, 6589, 3720, 2279, 2391,
integrand size
32, 3475}

3ia?bd(c + dx)PolyLog (2, e2¢+/)
- +

f? 2f° f?

3a2bd?PolyLog (3,e2+/%))  3iab?dPolyLog (2, ¢¢*f9) ib%d(c +d.
- +

Antiderivative was successfully verified.
[In] Int[(c + d*xx)~2*%(a + b*Cot[e + fx*x])~3,x]

[Out] -((b73*ckxd*x)/f) - (b7™3*%d™2*x72)/(2xf) - ((3xI)*axb”2*(c + d*x)~2)/f + (a~3
*x(c + d*x)73)/(3*d) - (I*a"2xbx(c + d*x)~3)/d - (axb™2x(c + d*x)~3)/d + ((I
/3)*b~3x(c + d*x)~3)/d - (b73*d*x(c + d*x)*Cot[e + f*xx])/f72 - (3*axb™2x(c +
dxx) "2*Cot[e + f*x])/f - (b~3*%(c + d*x) " 2xCot[e + fxx]~2)/(2%f) + (6xa*xb”2
*xd*x(c + d*x)*Logl[l - ET((2*I)*(e + f*x))]1)/f72 + (3*a~2*xbx(c + dx*x) " 2xLogl[1
- ET((2%D)x(e + £xx))])/f - (b73x(c + d*x) 2*Logl[l - E~((2*I)*(e + f*x))])
/f + (b73*%d"2xLog[Sin[e + f*x]])/f73 - ((3*I)*axb~2xd~2*PolyLog[2, E~((2*I)
x(e + £xx))])/£73 - ((3*I)*a”2xb*d*(c + d*x)*PolyLog[2, ET((2*xI)*(e + f*x))
1)/£72 + (Ixb~3*%d*(c + d*x)*PolyLog[2, E~((2xI)x(e + fxx))])/f"2 + (3*a~2xb
xd~2*PolyLog[3, E~((2*I)*(e + f*x))])/(2%xf~3) - (b~3*d"2xPolyLogl[3, E~((2xI
Yx(e + f*x))])/(2%£73)

Rule 32

Int[((a_.) + (b_.)*(x_)) " (m_), x_Symbol] :> Simp[(a + b*x)"(m + 1)/(b*x(m +
1)), x] /; FreeQ[{a, b, m}, x] && NeQ[m, -1]
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Rule 2190

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

Rule 2279

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

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]1/x, x], x, v], x]] /; Functi
onOfExponentialQ[u, x] && !'MatchQ[u, (w_)*x((a_.)*(v_)"(n_))"(m_) /; FreeQl[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E"((c_.)*((a_.) + (b_.)*x))*
(F)Iv_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2391

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

Rule 2531

Int[Logl[l + (e_.)*x((F_)"((c_.)*x((a_.) + (b_D)*(x_))))"(m_D1*x((£_.) + (g_.)
*(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(ex(F~(c*(a + bxx
)))"n)]1)/(b*cxn*Log[F]), x] + Dist[(g*m)/(b*c*n*Log[F]), Int[(f + g*x) " (m -
1)*PolyLog[2, -(ex(F~(c*x(a + b*x)))"n)], x], x] /; FreeQ[{F, a, b, ¢, e, f
, g, nt, x] & GtQ[m, 0]

Rule 3475

Int[tan[(c_.) + (d_.)*(x_)], x_Symbol] :> -Simp[Log[RemoveContent[Cos[c + d
xx], x11/d, x] /; FreeQ[{c, d}, xI

Rule 3717

Int[((c_.) + (d_)*(x_))"(m_.)*tan[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
1 > Simp[(I*(c + d*x)"(m + 1))/(d*(m + 1)), x] - Dist[2*I, Int[((c + d*xx)~
m*E~ (2% I*k*Pi) *E~ (2xIx (e + f*x)))/(1 + E~(2xIxkxPi)*E~(2%I*x(e + f*x))), x],
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x] /; FreeQl{c, d, e, £}, x] && IntegerQ[4xk] && IGtQ[m, O]

Rule 3720

Int[((c_.) + (@_)*(x_))"(m_.)*((b_.)*tan[(e_.) + (f_)*(x_)]1)"(n_), x_Symb
0l] :> Simp[(b*(c + d*x) m*(b*Tan[e + f*x])~(n - 1))/(f*(n - 1)), x] + (-Di
st[(bxd*m)/(fx(n - 1)), Int[(c + d*x)~(m - 1)*(bxTanl[e + f*x])~(n - 1), x],
x] - Dist[b”2, Int[(c + d*x) mx(bxTan[e + f*x])~(n - 2), x], x]) /; FreeQ[
{b, ¢, 4, e, £}, x] && GtQ[n, 1] && GtQ[m, O]

Rule 3722

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

Rule 6589

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

Rubi steps
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268

f (a3(c +dx)? + 3a%b(c + dx)? cot(e + fx) + 3ab?(c + dx)? cot?(e + fx) +

3 d 3
_ ”(CB;dx) + (3420) f (¢ + dx)2 cot(e + fx)dx + (3ab?) f (c + dx)? cot(e
a3(c + dx)? _ ia®b(c + dx)3 _ 3ab?(c + dx)? cot(e + fx) _ b3(c + dx)? cot?(
3d J 7 2F
_ Biab*(c + dx) . a*(c +dx)®  ia®b(c+dx)® ab?(c + dx)? . ib3(c + dx)
B f 3d d d 3d
_b3cdx _ b3d%x? ~ 3iab?(c + dx)? s a’(c + dx)3 ~ ia®b(c + dx)3 ~ ab?(c +
T 2f 7 3d d d
bcdx  b3d?x*>  3iab?(c + dx)? . a*(c+dx)®  ia®b(c+dx)® ab?(c+
[T 7 3d J q
bcdx  b3d?x*>  3iab?(c + dx)? . a*(c +dx)®  ia®b(c+dx)® ab?(c +
[T 7 3d q d
Vodx  BPd*x*  Biab*(c + dx)? s @(c+dx)® ia®b(c+dx)> ab’(c+
7 2f 7 3d d d

Mathematica [B] time = 7.90, size = 2013, normalized size = 4.65

Result too large to show

Warning: Unable to verify antiderivative.

[In] Integrate[(c + d*x)~2*(a + b*Cot[e + fx*x])~3,x]

[Out] -1/2x(a”2xb*d~2*E~ (I*e)*Cscle]*((2xf~3*x"3)/E~((2xI)*e) + (3*I)*(1 - E~((-2
xI)xe) ) *xf"2xx"2*Log[1 - E7((-I)*(e + f*xx))] + (3*I)*(1 - E~((-2%I)*e))*f 2%
x"2xLog[1l + E7((-I)*x(e + f*xx))] - (6%x(-1 + E~((2xI)*e))*(f*x*PolyLog[2, -E~
((-D)x(e + f*x))] - I*PolyLogl3, -E~((-D*(e + f*x))]1))/E~((2*xI)*e) - (6*(-
1 + ET((2xI)*e) ) *x (fxx*PolyLog[2, E~((-I)*(e + f*x))] - I*PolyLog[3, E~((-I)
x(e + £xx))]1))/E~((2%xI)*e))) /73 + (b~3*d"2*E~ (I*e)*Csc el * ((2xf~3%x~3) /E™(
(2xI)*e) + (3*I)*(1 - E~((-2%I)*e))*f 2+x"2xLog[1 - E"((-D*(e + f*x))] + (
3*D)*x(1 - E7((-2xI)*e) ) *f"2%x"2*Log[1 + E"((-I)*(e + f*x))] - (6%x(-1 + E~((
2xI)*e) ) * (fxx*xPolyLog[2, -E~((-I)*(e + f*x))] - I*PolyLogl[3, -E~((-I)*(e +
£xx))1))/ET((2xI)*e) - (6%(-1 + E~((2xI)*e))*(f*x*PolyLog[2, E~((-I)*(e + £
xx))] - I*PolyLogl[3, E~((-I)*(e + £*x))]))/E~((2*¥I)*e)))/(6%£73) + (b~3*d"2
*Csc[e]*(-(f*x*Cos[e]) + Logl[Cos[f*x]*Sin[e] + Cos[e]l*Sin[f*x]]*Sinl[e])) /(£
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~3%(Cos[e]”2 + Sin[e]~2)) + (6xa*xb”~2xc*d*Cscle]*(-(f*x*Cos[e]) + Logl[Cos[fx*
x]*Sin[e] + Cos[el*Sin[f*x]]1*Sinle]))/(f"2%(Cos[e]l”2 + Sinl[e]l"2)) + (3*xa~2%
bxc~2*Csc[e] * (- (f*xx*Cos[e]) + Logl[Cos[f*x]*Sin[e] + Cos[e]l*Sin[f*x]]*Sin[e]
))/(fx(Cos[e]™2 + Sin[e]"2)) - (b~3*c™2xCscle]*(-(f*x*Cos[e]) + Logl[Cos[f*x
]*Sin[e] + Cosl[el*Sin[f*x]]*Sin[e]))/(f*(Cos[e]”2 + Sin[e]"2)) + (Cscle]*Cs
cle + f£*x] 2% (6*b"3*c*xd*Cos[e] + 18*axb~2*c " 2*xf*Cos[e] + 6*xb~3*d"2*x*Cos[e]
+ 36*axb"2xckxdxfxx*xCos[e] + 18*a”2*xbxc™2*xf " 2xx*Cos[e] - 6*b~3*xc”™2*xf " 2*xx*Co
sle] + 18*axb™2xd"2*f*x"2%Cos[e] + 18%a~2*xbxc*xd*f~2*x~2*Cos[e] - 6*b~3*cxdx*
f72xx"2*Cos[e] + 6xa~2%b*xd~2*f " 2*xx"3*Cos[e] - 2*b~3*%d"2*f " 2*x"3*Cos[e] - 6%
b~ 3*cxd*Cos[e + 2*f*x] - 18*%axb~2xc~2xf*Cos[e + 2*f*x] - 6*b~3*xd~2*x*Cos[e

+ 2*xf*xx] - 36*axb”2kckd*f*x*Cos[e + 2xf*xx] — 9*a~2xb*c ™ 2xf " 2xx*Cos[e + 2*f*
x] + 3*b"3xc"2+%f"2*x*Cos[e + 2xf*xx] - 18*axb~2+xd"2*xf*x"2*Cos[e + 2*xf*x] - 9
*a " 2%bkckdxf"2xx"2*Cos [e + 2*f*x] + 3*b"3kckd*xf"2xx"2*Cos[e + 2xf*x] - 3*a”
2%b*xd"2*f " 2*xx"3*Cos[e + 2*f*x] + b~3*d"2xf"2*xx"3xCos[e + 2*f*x] - 9*a”~2*xbxc
“2+f"2*x*Cos [3*e + 2xfxx] + 3*b~3*kc™2xf"2xx*Cos[3xe + 2*f*x] - 9*a~2xbkxcxdx
f72xx72*Cos [3*xe + 2%xf*x] + 3*b " 3kckd*xf~2xx"2*xCos [3*e + 2*f*x] - 3*a~2xbxd~2
*f"2+x"3*%Cos [3*xe + 2xfxx] + b~ 3*d"2*f"2*x"3*Cos [3*xe + 2*f*x] - 6xb~3xc™2xfx*
Sinf[e] - 12*b~3*cxd*f*x*Sin[e] + 6*a”~3*xc™2*xf " 2xx*Sin[e] - 18*axb™2*xc 2*xf 2%
x*Sin[e] - 6xb~3*%d"2*f*x"2*Sinl[e] + 6*a~3xc*d*f~2*x"2*Sinl[e] - 18*a*xb~2xc*d
*f72xx72%Sin[e] + 2*a”3xd"2*f"2xx"3*Sin[e] - 6*axb”2xd"2*xf " 2*x"3*Sinl[e] + 3
*a " 3*%cT2xf " 2xx*Sin[e + 2%f*x] - OkaxbT2xcT2xf"2xx*Sin[e + 2*f*x] + 3*a~3xcx
d*f~2*xx"2*Sin[e + 2%f*x] - O*axb ™ 2kxckd*f~2xx"2*Sin[e + 2*f*x] + a~3*xd"2*xf"2
*x73*%Sin[e + 2*f*xx] — 3*a*xb”2+xd"2*f " 2*x"3*Sin[e + 2%f*x] - 3*ka " 3kc"2xf " 2xx*
Sin[3*e + 2xf*xx] + 9*a*xb~2*c”2*f " 2*xx*Sin[3*e + 2%xf*x] - 3*a " 3kckd*f " 2xx"2%S
in[3%e + 2%f*x] + 9*kaxb™2xckxd*xf 2%x"2+Sin[3*e + 2xf*xx] - a~3*%d"2*f " 2*x~3*Si
n[3*e + 2xfxx] + 3*xa*xb”™2xd"2*xf"2*xx"3*Sin[3*xe + 2*f*x]))/(12*xf~2) - (3*a*xb~2
*d"2*xCsc[e]*Sec[e]l* (E”(I*xArcTan[Tan[e]l]) *f"2*xx"2 + ((I*f*x*(-Pi + 2xArcTanl[
Tan[el]) - PixLog[l + E~((-2xI)*f*x)] - 2x(f*x + ArcTan[Tan[e]])*Log[l - E~
((2%I)*(f*x + ArcTan[Tan[e]]))] + PixLog[Cos[f*x]] + 2xArcTan[Tan[e]]*Logl[S
in[f*x + ArcTan[Tan[e]]]] + I*PolyLogl[2, E~((2*xI)*(f*x + ArcTan[Tan[el]l))])
xTan[e])/Sqrt[1 + Tan[e]~2]))/(£73*Sqrt[Sec[e]"2*(Cos[e]~2 + Sin[e]”2)]) -

(3*a~2xb*xcxd*xCsc[e] *Sec[e] * (E” (IxArcTan([Tanl[el]]) *f~2*x"2 + ((Ixfxx*x(-Pi + 2
xArcTan[Tan[e]]) - PixLog[l + E~((-2*I)*f*x)] - 2% (f*x + ArcTan[Tan[e]])*Lo
gll - ET((2%I)*(f*x + ArcTan([Tan[e]l]))] + PixLogl[Cos[f*x]] + 2xArcTan[Tan[e
11*Log[Sin[f*x + ArcTan[Tan[e]]]] + I*PolyLogl[2, E~((2*I)*(f*x + ArcTan[Tan
[e]1))])*Tan[e]l)/Sqrt[1 + Tan[e]l~2]))/(£72*Sqrt[Sec[e] "2*(Cos[e] "2 + Sin[el
“2)]1) + (b™3*c*d*Cscle]l*Sec[e]l*(E"(IxArcTan[Tan[e]])*f"2xx"2 + ((I*xf*xx*(-Pi
+ 2*ArcTan([Tan[e]]) - PixLog[l + E~((-2*I)*f*xx)] - 2x(f*xx + ArcTan[Tan[e]]
)*Log[1 - E~((2+I)*(f*x + ArcTan[Tan[e]]))] + PixLog[Cos[f*x]] + 2*ArcTan[T
an[e]]*Log[Sin[f*x + ArcTan[Tan[e]]]] + I*PolyLogl[2, E~((2*I)*(f*x + ArcTan
[Tan[e]]l))])*Tan[e])/Sqrt[1 + Tanle]~2]))/(£72*Sqrt[Sec[e] "2*(Cos[e] "2 + Si
nlel™2)]1)

fricas [C] time = 1.18, size = 1564, normalized size = 3.61

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

[In] integrate((d*x+c) 2x(atb*cot(f*x+e))”3,x, algorithm="fricas")

[Out] -1/12%(4*(a~3 - 3*a*xb”2)*d"2*f"3*x"3 — 12*b~3*c™2*xf"2 — 12 (b~ 3*%d"2*xf~2 - (
a~3 - 3*axbT2)kckxd*f"3)*x72 - 12*%(2*b73kckd*f"2 - (a”3 - 3*axb”T2)*cT2xf"3)*
x — 4x((a”3 - 3*axb”2)*d"2*f"3*x"3 + 3*(a”3 - 3*kaxb"2)*kckxd*f~3xx"2 + 3*x(a”3
- 3*axb"2)*xc"2xf"3xx)*cos (2*xf*kx + 2%e) — (18*xI*a*xb”2+%d"2 + 6xI*(3*xa~2*b -
b~3) *d"2xf*x + 6%Ix(3*a”2*b - b~3)*kckd*f + (-18*I*a*xb~2xd"2 - 6*I*(3*xa”~2*b
- b73)*d"2xf*x - 6%I*x(3*a”"2%b - b~3)*ckdxf)*cos(2*f*x + 2%e))*dilog(cos(2xf
*x + 2%e) + I*sin(2xfxx + 2%e)) - (-18*I*axb™2xd"2 - 6+I*(3*a”2*b — b~3)*d~
2+%f*xx — 6xI*(3*a”"2xb — b~ 3)*ckd*f + (18*I*a*xb~2*xd"2 + 6+I*(3*a”2*b - b~3)*d
“2xf*x + 6%xI*(3%a”2%b - b73)*kckdxf)*cos(2*xf*xx + 2xe))*dilog(cos(2xfxx + 2%e
) — Ixsin(2*xfxx + 2xe)) - 6%(6*%axb”2*xd"2%e — b~3*d"2 - (3*a"2*b - b~3)*d~2x*
e”2 - (3*a”2*%b - b73)*cT2%f"2 - 2*(3*kaxb"2xckxd - (3*%a"2%b - b73)*ckxd*xe)*f -
(6xaxb~2+%d"2%e - b73*d"2 - (3*a"2%b - b~3)*d"2*e”2 - (3*a"2xb - b~3)*c”2*f
T2 - 2% (3*axb”2*cxd - (3*a"2*%b - b73)*ckdke)*f)*cos(2xf*x + 2%e))*log(-1/2%
cos(2xf*x + 2%e) + 1/2xI*sin(2xf*xx + 2%e) + 1/2) - 6*x(6*a*xb~2*xd"2*xe - b~ 3*d
"2 - (3*%¥a”2xb - b73)*d"2xe"2 - (3*%a"2x%b - b"3)*cT2%f"2 - 2% (3*xaxb”"2*xcxd - (
3*%a~2xb - b~3)*cxdxe)*f - (6xaxb”2xd"2%e - b~3*d"2 - (3*a”"2%b - b~3)*xd"2*e”
2 - (3*%a”2*b - b73)*c"2xf72 - 2% (3*kaxb"2xcxd - (3*a"2%b - b~3)*ckxd*xe)*f)*co
s(2xf*x + 2%e))*log(-1/2xcos(2xf*x + 2%e) - 1/2xI*sin(2*xfxx + 2%e) + 1/2) +
6% ((3*a”"2*b — b~3)*d"2+xf"2%x"2 + 6*axb"2xd"2xe - (3*a"2%b - b73)*d"2*xe"2 +
2% (3%a"2*%b - b7 3)xckdxexf + 2% (3*axb”2+%d"2xf + (3*a"2*b - b73)xc*kd*f"2)*x
- ((3*a"2*b - b73)*d"2*xf"2%x"2 + 6*a*b”2xd"2xe - (3*a"2%b - b~3)*d"2*e”2 +
2% (3*%a"2*%b - b73)*ckdxexf + 2% (3*axb”2xd"2xf + (3*a”2%b - b73)*kckd*f"2)*x)*
cos(2xf*xx + 2%xe))*log(-cos(2*f*x + 2xe) + Ixsin(2xf*x + 2%e) + 1) + 6x((3*a
“2%b - bT3)*d"2*xfT2*xx"2 + 6*axb”2xd"2*%e - (3*a"2xb - b73)*d"2*e”2 + 2% (3*a”
2%b - b73)*kckdkexf + 2% (3*axb”2xd"2*xf + (3*a"2xb - b"3)*kckd*f"2)*xx - ((3*a”
2%b - b73)*d"2*fT2xx"2 + B*axb”"2*xd"2*e - (3*a"2xb - b73)*d"2*e”2 + 2% (3*a”~2
*b - b73)*kckdrexf + 2x(3*axb”2xd"2*f + (3*a"2xb - b73) *c*kd*f”2)*x) *cos (2xf*
x + 2xe))*log(-cos(2*f*xx + 2xe) - Ixsin(2xf*x + 2%e) + 1) - 3*x((3*a"2*%b - b
~3)*xd"2xcos (2xf*x + 2%e) - (3*%a"2xb - b~3)*d"2)*polylog(3, cos(2xf*xx + 2%*e)
+ I*sin(2*xf*x + 2*e)) - 3*((3*a"2*b — b~3)*d"2*cos (2*f*x + 2*e) - (3*a~2%*Db
- b73)*d"2)*polylog(3, cos(2xfxx + 2%e) - Iksin(2%f*x + 2xe)) - 12%(3*a*xb”
2%d72+fT2*%xX72 + 3kaxbT2xcT2*%f72 + b7 3kckdkf + (6xaxbT2xckd*f72 + bT3kdT2*f)
*x)*sin(2xfxx + 2%xe)) /(£ 3*cos(2xf*x + 2%e) - £73)

giac [F] time = 0.00, size = 0, normalized size = 0.00
3
f(dx + c)z(b cot (fx + e) + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2% (atb*cot(f*x+e))~3,x, algorithm="giac")
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[Out] integrate((d*x + c) " 2x(b*cot(f*x + e) + a)~3, x)

maple [B] time = 2.07, size = 1740, normalized size = 4.02

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c) 2% (at+tbxcot (f*x+e)) ~3,x)

[Out] -3*axb™2*ckxd*x~2-12xI/f*b*a”2xc*xd*e*xx+a”3*c*xd*x™2+1/3*I*b~3*d~2%x~3+I*b~3*cC
*xd*x72-1/fxb"3%c”2*%1In(exp (I* (fxx+e))-1)-1/fxb"3*c " 2x1n(exp (I* (f*x+e))+1)+1/
£73%b7"3%d"2x1n (exp (I* (f*x+e))+1)+1/£ " 3%b~3*d"2*1n (exp (I* (f*x+e))-1)-2/f73%b
~3*d"2*polylog(3,exp(I*(f*x+e)))-2/£"3*b~3*d"2*polylog(3,-exp(I*(f*x+e)))-2
/£73%b~3*%d"2*1n (exp (I* (fxx+e)) ) -3*xI*a~2*bkcxd*x~2-a*xb~2*%d~2*x~3-3*b~2*a*c~2
*X+2%b7 2% (-3xI*xa*xd " 2xfxx " 2%exp (2xI* (fxx+e) ) —6kIxaxckxd*f*xxrxexp (2% I* (f*x+e))+
b*xd"2xf*x"2%exp (2% I*x (fxx+e)) -3k Ixa*xc™ 2xf*xexp (2xI* (f*x+e) ) +3xI*xaxd 2 f*x"2-1
xbxd " 2xx*kexp (2% Ix (f*x+e) ) +2xb*xcxd*f*xxxexp (2% I* (fxx+e) ) +6*x Ixa*xckxd*xf*x—I*b*c*
dxexp (2% I* (f*xx+e) ) +tb*xc™2xf*xexp (2% I* (f*x+e) ) +3xI*axc™2*xf+I*d " 2xx*b+I*b*cxd) /
£72/ (exp (2%I* (f*xx+e))-1) "2+6/f*xb*x1n(exp (I* (fxx+e) ) +1) *a~2*c*xd*x+6/f*b*1n(1-
exp (Ix(fxxte)))*a~2*ckd*x+6/f " 2*xb*1ln(1-exp (I* (fxx+e)))*a”~2*kcxdxe-6/f " 2xbxa”
2xcxd*ex1ln(exp (I*(f*x+e))-1)+12/f72*b*a"~2*kc*xd*ex1ln (exp (I* (f*x+e)))+2/fxb~3%
c"2*1n(exp (I* (fxx+e)))+1/3*%a"3xd"2%x"3+a"3*c ™ 2xx-I*a”~ 2*bxd~2%x~3-12%I/f~2*b
T2%axd”"2kexx+4*I/fxb73xckd*kexx+6xI/fT2%b*a"2+d " 2%e " 2xx—-6%I/f " 2xb*a”2%kcxdxe”
2-6%I1/f72*b*polylog(2,-exp (I*(f*xx+e)))*a~2*xd~2*x-6%I1/f " 2xb*a~2*c*xd*polylog(
2,-exp (I*x(f*xx+e)))-6%xI1/f"2xb*polylog(2,exp(I*(fxx+e)))*a~2xd " 2*x-6%I1/f 2*b*
a~2xcxd*polylog(2,exp(I*(f*x+e)))+6/f " 3*xb*a~2xd"2*polylog(3,exp(I*(f*x+e)))
+1/£73%b7"3*1n(1-exp (I* (fxx+e)))*d"2%e"2-4/3*I/f"3*b"3*d"2%e~3-I*b"3*xc”2*x+3
/E*¥bx1n(1-exp (I* (f*xx+e)))*a”2%d"2%x"2+6/f"3*b~2x1n (1-exp (I* (f*xx+e)) ) *axd 2%
e-3/1"3*b*x1n(1-exp(I*(f*x+e)))*a”~2xd"2*xe~2+6/f " 2*¥b~2*a*xc*d*1ln (exp (I* (f*x+e)
)-1)+6/£"2xb~2*axc*d*1ln(exp (Ix (fxx+e))+1)-12/f72%b" 2xa*cxd*1n (exp (I* (f*x+e)
))-4/£72xb"3*cxd*ex1n (exp (I* (f*xx+e)))-6/f73%b"2xa*xd 2xe*1n (exp (I* (f*x+e))-1
)+3xI*a”~2xb*c™2%x-1/f*b"3*1n(1-exp (I* (f*x+e)))*d"2*xx"2-1/f*b"3*1n (exp (I* (f*
x+e))+1)*d"2xx"2+3/f*b*a”~2%c”2*1ln(exp (I* (f*x+e))+1)-1/f73*b"3*d"2%xe”2x1n (ex
p(I*x(f*xx+e))-1)+2/£73%b"3xd"2xe~2*1n(exp (I* (f*xx+e)))-6/f*b*xa~2xc~2x1n(exp (I
x (fxx+e)))+3/fxb*xa”2xc”2x1n(exp (I* (f*x+e))-1)+6/f " 3*%bxa~2xd~2*polylog(3,-ex
p(I*(f*x+e)))-6/f"3*b*a"2*d"2*e " 2*1n(exp (I* (f*x+e)))+3/f "3*b*a~2+d " 2%e~2%1n
(exp(Ix(f*x+e))-1)+12/f73%b"2%a*d " 2*ex1n(exp (I* (f*x+e)))-2/fxb~3*x1In(1-exp(I
*x (fxx+e)) ) xcxd*x-2/f72+b"3*1n (1-exp (I* (f*x+e)) ) *c*xd*e-2/f*b~3*1n (exp (I* (f*x
+e))+1) *ckd*x+6/f72*%b"2*1n (1-exp (I* (f*x+e) ) ) *a*d~2*x+6/f " 2xb~2*x1n (exp (I* (£*
x+e))+1) xa*xd"2*x+3/f*bx1n (exp (I* (f*x+e) ) +1)*a~2*d"2%x"2+2/f " 2+b~3*c*d*e*1n(
exp (I*(f*x+e))-1)-6+I/f"3%b~2%a*xd 2*polylog(2,exp (I*(f*x+e)))-6+I1/f 3*xb"2xa
*xd"2%e"2+4xI1/f"3*b*a"2%d " 2%e”"3-6*I/f*b " 2%a*xd " 2%x"2+2*I/f"2*b"3*polylog(2,ex
p(I*(f*x+e)))*d"2xx+2*xI/f"2%b"3*polylog(2,-exp (I* (f*x+e))) *d"2xx+2xI1/f " 2xb~
3xckxd*polylog(2,exp(Ix(fxx+e)))+2*%I/f 2*%b~3*c*xd*polylog(2,-exp(I*(f*x+e)))-
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6*I1/f"3*xb~2*%axd"2*polylog(2,-exp(I*(fxx+e)))+2+xI/f72%b"3*c*kd*xe~2-2+xI/f"2*b"~
3xd"2%e”2%x

maxima [B] time = 3.98, size = 5411, normalized size = 12.50

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c) 2% (at+bkcot(f*x+e))”3,x, algorithm="maxima")

[Out] 1/3*x(3*(f*x + e)*a~3*c™2 + (f*x + e)~3*xa~3*%d"2/f72 - 3*x(f*x + e) " 2xa~3*d" 2%
e/f72 + 3k (f*x + e)*a~3xd"2%e”2/f72 + 3k (f*x + e) " 2xa~3*xc*xd/f - 6x(f*x + e)
*xa~3xckdxe/f + 9*a~2xbxc”2*log(sin(f*x + e)) + 9*ka~2xbxd~2*e”2xlog(sin(f*x
+ e))/f72 - 18*a”2xbxckd*exlog(sin(f*x + e))/f + 3*x(36*a*b™2xd"2%e”2 + 36%a
*D72%CcT2*4f 72 - 2% (3%a"2xb - 3*xI*a*b”2 - bT3)*x(fxx + e) " 3*d"2 - 12*b"3*d"2*e
+ 6% ((3*a”"2%b - 3*Ixa*xb”2 - b~3)*d"2*%e - (3*a~2xb - 3*I*a*xb”2 - b~ 3)*cxd*f
Yx(fxx + )72 + 6x((3*I*axb™2 + b~3)*d"2%e”2 + 2% (-3*xI*a*xb~2 - b~3) *c*kd*exf
+ (BkI*axb™2 + b73)*c™2+xf"2) *x(f*x + e) — 12x(6*a*xb™2*c*d*e - b~ 3*xc*xd)*f -
(6%b~3*%d"2%e”2 + 6*xb"3*xc"2*xf"2 + 36*axb”2%d"2*e - 6% (3*xa"2xb - b"3)*(f*x +
e)"2%d"2 - 6*xb73xd"2 - 12%(3*a*b”2*d"2 - (3*a"2xb - b~3)*d"2*e + (3*a"2xb -
b~3) xcxd*f) * (f*x + e) - 12%(b~3xcxd*e + 3*a*b”2kckd)*f + 6x(b~3*d"2%e”2 +
b~3%c”2xf"2 + Bxaxb"2xd"2*%e - (3*a"2%b — b"3)*x(f*x + e)”2%d"2 - b"3*%d"2 - 2
*(3*xa*xb”2xd"2 - (3*a"2xb - b~3)*d"2*e + (3*a"2xb — b~ 3)*kckd*f)*k(f*x + e) -
2% (b"3*ckd*e + 3*xaxb~2xc*d)*f)*cos(4dxf*xx + 4*xe) — 12%(b"3*d"2*e”2 + b~ 3*c”2
*f72 + 6*axb”2xd"2xe - (3%a"2*xb - bT3)*x(f*x + e)72%d"2 - b"3*d"2 - 2*x(3*axb
“2%d72 - (3*a”"2*b - b73)*d"2%e + (3*a”"2%b - bT3)xckd*f)*(f*x + e) - 2x (b~ 3%
cxdxe + 3xaxb”2kckxd)*f)*cos(2xfxx + 2%e) + (6xI*b~3*d"2%e"2 + 6+I*b~3*c™2*f
2 + 36*I*axb"2xd"2xe + (-18*I*a"2%b + 6xI*b~3)*(f*xx + e) " 2%d"2 - 6xI*b~3*d
"2 + (-36*xI*axb"2*xd"2 + (36%I*a"2%b - 12*xI*b~3)*d"2xe + (-36*I*a”2*b + 12*I
*b73) xckd*f)* (fxx + e) + (-12*xI*b~3*kcxd*e — 36*I*a*xb”2xc*d) *f)*sin(4xf*x +
dxe) + (—12*%I*b~3*d"2*xe”2 — 12*%I*b~3*c”2*xf"2 — 72*xI*axb~2xd"2xe + (36*%I*a~2
*b - 12%I*b73)*(f*x + e)72%d"2 + 12*I*b~3*d"2 + (72*I*axb™2*d"2 + (-72xI*xa”
2%b + 24*xI*b~3)*d"2xe + (72*%I*a"2*b - 24*xI*b~3)*xcxd*f)*(f*x + e) + (24*xI*b~
3kckdke + 72xI*xaxb~2%c*d) *f) *sin(2xf*x + 2*e))*arctan2(sin(f*x + e), cos(fx*
X +e) + 1) - (6%b73*xd"2*e”2 + 6xb"3*%c”2xf"2 + 36*axb"2+xd"2*e - 6xb"3*d"2 -
12% (b~ 3*cxdxe + 3*axb”~2kckd)*f + 6x(b~3*%d"2%e”2 + b~ 3*c™2*xf"2 + 6xaxb”2xd”
2%e - b73*d"2 - 2x(b"3xcxd*e + 3*xaxb”~2*xckxd)*f)*cos(4xf*x + 4xe) - 12*x(b~3*d
“2%e”2 + bT3%cT2xf72 + 6xaxb”2xd"2%e — bT3*d"2 - 2% (b"3*kckd*e + 3kaxb 2xcxd
Yxf)*cos (2*%f*x + 2%e) + (6*xI*b~3*%d"2%e”2 + 6xI*b~3*xc™2*xf~2 + 36*I*a*b”~2*xd"2
xe — 6*%I*b7"3*d"2 + (-12*xI*b"3*c*d*e - 36xI*axb~2xcxd)*f)*sin(4*f*x + 4*xe) +
(-12%I*b"3*d"2*e"2 - 12*xI*b"3*xc™2%f"2 — 72xI*axb”~2*%d"2%e + 12*%I*xb~3*%d"2 +
(24*I+b~3*c*xd*e + 72xI*xaxb~2xc*d)*f)*sin(2*xf*x + 2*e))*arctan2(sin(f*x + e)
, cos(fxx + e) - 1) - (6%(3*xa"2xb — b™3)*x(f*x + e) 2*%d"2 + 12%(3*axb”2*xd"~2
- (3*%¥a”2*b - b73)*d"2xe + (3*a"2%b - b73)kckd*f)*(fxx + e) + 6%((3*a”"2*b -
b"3)*x(f*xx + e)72+%d"2 + 2x(3*a*xb"2*xd"2 - (3*a"2*b - b"3)*d"2*xe + (3*a"2%b -
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b~3) kckd*xf)* (f*x + e))*cos(4d*xf*xx + 4xe) — 12+%((3*a"2*b - b73)*x(f*x + e)~2*d
"2 + 2% (3*kaxb"2xd"2 - (3*a"2%b - b"3)*d"2*e + (3*a"2xb - b~3) *kckd*kf)*k(fkx +
e))*cos(2xfxx + 2xe) + ((18*I*a"2*b — 6xI*b~3)*(f*x + e) 2*d"2 + (36xIxaxb
“2%d72 + (-36%I*a”2xb + 12%I%b~3)*d"2*e + (36xI*a~2xb - 12%I*b~3)*ckxdx*f)*(f
*x + e))*sin(4xfxx + 4xe) + ((-36*%I*a”2*b + 12*xI*b~3)*x(f*x + e) " 2*d"2 + (-7
2%I*xa*xb™2xd"2 + (72xI*xa~2%b - 24*I*b~3)*d"2xe + (-72*I*a"2%b + 24*xI*b~3)*cx*
dxf)*(f*x + e))*sin(2xfxx + 2xe))*arctan2(sin(f*x + e), -cos(f*x + e) + 1)
- 2% ((3*%¥a”2xb - 3*I*axb™2 - b~ 3)*(f*x + e)~3*%d"2 + 3*(6*xa*xb”™2*xd"2 - (3*a~2x*
b - 3*I*xaxb”2 - b~3)*d"2*e + (3*a"2xb - 3*I*a*xb”2 - b7 3)*cxd*xf)*x(fxx + e) 72
- 3% (12*%a*xb™2xd"2xe - 2*¥b~3*d"2 + (3*I*axb~2 + b~ 3)*d"2*e”2 + (3*xI*axb~2 +
b~3)*cT2xf72 - 2% (6*axb”2xckxd — (-3xI*a*xb”2 - b~3)*kckdxe)*f)*x(f*xx + e))*co
s(4xf*x + 4*xe) + (4*x(3*a~2%b - 3*I*axb™2 — b~ 3)*x(f*x + e) " 3*d"2 + 12*xb~3*d~
2%e — (36*axb”2 + 12%I*b~3)*d"2%e”2 - (36*axb”2 + 12%I*b~3)*c™2xf~2 - (12x*(
3*a”"2*%b - 3*I*xaxb”2 - b~3)*d"2*e - 12*x(3*xa"2%b - 3*I*a*b”™2 - b~ 3)*cxdxf - (
36*a*xb”2 — 12*xI*b~3)*d"2) *(f*x + )72 + (12*%b~3%d"2 + 12*%(-3*I*a*xb™2 - b~3)
*d72%e72 + 12%(=3*I*a*xb”2 - b~ 3)*c™2xf"2 — (72xaxb”2 - 24*xI*b~3)*d"2*xe + (2
4% (3xI*a*xb~2 + b~ 3)*ckdre + (72xa*xb”2 - 24*I*b~3)*ckxd)*f)*x(f*x + e) - (12%b
~3*c*xd - (72*%a*xb”™2 + 24xIxb~3)*c*d*e)*f)*cos(2xf*x + 2%e) - (36*a*xb™2xd"2 +
12%x (3*%a"2xb - b~ 3)*(f*x + e)*d™2 - 12x(3*a"2%b - b~3)*d"2*e + 12x(3*a~2%b
- b73)*kckd*f + 12%x(3*axb”2+%d"2 + (3*a”"2%b - b73)*x(f*x + e)*d”"2 - (3*a"2b -
b~3)*d"2%e + (3*a”2*b - b~3)*ckxdxf)*cos(4*f*x + 4*xe) — 24x(3*xa*xb”2+xd"2 + (
3*%a”"2*%b - b"3)*x(fxx + e)*d"2 - (3*a"2*b - b~3)*d"2*e + (3*a”"2*b - b~3)*cxd*
f)*cos(2xf*xx + 2xe) + (36*%I[*a*xb™2*xd"2 + (36*xI*a~2%b - 12*xI*b~3)*(f*x + e)*d
"2 + (-36*%I*a”2%b + 12xI%b~3)*d"2%e + (36xI*a~2xb - 12%I*b~3)*c*d*f)*sin(4x*
fxx + 4xe) + (=72%I*axb™2*d"2 + (-72%I*a”2%b + 24*xI*b~3)*(f*x + e)*d~2 + (7
2%I*a"2*%b - 24*xI*b~3)*d"2%e + (=72*%I*a"2*%b + 24*xIxb~3)*c*d*f)*sin(2xf*x + 2
xe) )*xdilog(-e~ (Ixf*x + Ixe)) - (36%a*xb”™2xd"2 + 12%(3*a"2%b - b~3)*(f*x + e)
*d"2 - 12%(3*a”"2*b - b~3)*d"2*e + 12*(3*a”"2xb — b~3)*ckd*f + 12*%(3*axb~2xd”
2 + (3*%¥a”2*b - b73)*(f*x + e)*d”2 - (3*%a"2*b - b~3)*d"2*xe + (3*a"2*b - b~3)
*ckd*f)*cos(4xf*xx + 4xe) - 24%(3*xa*xb™2xd"2 + (3*a"2xb - b~ 3)*(f*x + e)*d”2
- (3*%¥a”2*%b - b73)*d"2xe + (3*a"2*b - b73)*ckxd*xf)*cos(2xf*x + 2*e) + (36*xI*a
*b72+%d72 + (36xI*a"2xb — 12+%I*b~3)*(f*x + e)*d"2 + (-36%I*a~2%b + 12*xI*b~3)
*d"2%e + (36xI*a”~2xb — 12%I*b~3)*ckd*xf)*sin(4*xfxx + 4xe) + (-72*xI*axb~2xd"2
+ (=72%I*a"2%b + 24*xI*b~3)*(f*x + e)*d"2 + (72*I*a~2*b — 24*I*b~3)*d"2*e +
(=72%I*xa~2*%b + 24*%Ixb~3)*cxd*f)*sin(2xf*x + 2%e))*dilog(e” (I*f*x + Ixe)) -
(=3*I*b~3*%d"2%e”2 - 3*I*b~3xc™2%f~2 - 18*I*a*b™2xd"2xe + (9*I*a~2%b - 3*xIx*
b73)*x(f*x + e)72%d"2 + 3*xI*b"3*xd"2 + (18*I*axb™2*d"2 + (-18*xI*a~2%b + 6*I*b
~3)*d"2%e + (18*I*a~2xb — 6*%I*b~3)*kckd*f)*(f*x + e) + (6+%I*b 3*ckd*e + 18*I
*axb~2kxckd) *f + (-3*%I*b~3*%d"2*e"2 - 3%I[*b~3%c”2*xf~2 - 18%I*a*xb~2*d"2xe + (9
*I*a"2%b - 3*xI*b~3)*x(fxx + e) " 2*%d"2 + 3*I*b~3*xd"2 + (18*I*a*b”™2*d"2 + (-18x%
I*xa~2%b + 6*xI*b~3)*d"2xe + (18*I*a~2%b - 6xI*b~3)*cxd*f)*(f*x + e) + (6xI*b
“3*ckd*e + 18*I*axb~2xcxd)*f)*cos(4*f*x + 4*xe) + (6xI*xb~3*%d"2%e”2 + 6xI*b~3
*CcT2+%f72 + 36xI*axb”2xd"2%e + (-18*I*a”2*%b + 6xI*b~3)*(f*x + e) " 2*d"2 - 6%I
*b"3*%d"2 + (-36xI*axb~2xd"2 + (36*I*a”2*b — 12*xI*b~3)*d"2*e + (-36*xI*a”2*b
+ 12%I*b~3) *kcxd*xf)* (f*x + e) + (-12xI*b~3*cxdxe - 36*I*a*b~2*c*d)*f)*cos(2x
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fxx + 2*%e) + 3% (b73*%d"2%e”2 + b 3*kcT2*xf"2 + B6xaxb”2+%d"2*%e - (3*a"2*b - b~3)
*(f*xx + e)72%d"2 - b73*%d"2 - 2% (3*kaxb"2*xd"2 - (3*a"2*%b - b"3)*d"2*e + (3*a”
2xb — b73)*kckxd*xf)*x(f*x + e) — 2% (b 3*cxd*e + 3*axb~2xckxd)*f)*sin(4xf*x + 4x
e) - 6x(b73xd"2*e”2 + b73%cT2*xf"2 + 6B*axb”2xd"2xe - (3*a"2%b - bT3)k(f*x +
e)"2%d"2 - b73xd"2 - 2x(3*axb”2*%d"2 - (3*a"2*b - b~3)*d"2*e + (3*a"2*b - b~
3)kcxd*f) * (fxx + e) - 2% (b~ 3*kckd*ke + 3*xaxb™2xc*d)*f)*sin(2xf*x + 2%e))*log(
cos(fxx + e€)72 + sin(f*x + e)”2 + 2%cos(f*x + e) + 1) - (-3*%I*xb~3*%d"2*%e"2 -
3xI*b~3kc™2+%f 72 — 18*I*axb~2*xd"2*e + (9*xI*a~2*b — 3*I*b~3)*(fxx + e) 2*d”2
+ 3*I*b7"3*%d"2 + (18xI*a*xb~2+%d"2 + (-18*I*a~2xb + 6+I*b~3)*d"2*e + (18*xI*a”
2%b - 6*xI*b73)kcxdxf)*x(f*x + e) + (6xI*b~3xckxdxe + 18*Ikxaxb”~2kckxd)*f + (-3x%
I*xb"3*xd"2%e”"2 - 3*xIxb"3xc™2+%f"2 — 18*xI*xaxb”~2*xd " 2%e + (9*xIxa~2xb — 3*xI*xb~3)*
(f*x + e)72%d"2 + 3*I*b~3*d"2 + (18*I*a*xb™2*d"2 + (-18*xI*a~2xb + 6*xI*b~3)*d
“2%e + (18*I*a"2*xb - 6xI*b~3)*ckxd*f)*(f*x + e) + (6+%I*b~3*ckd*e + 18xI*axb”
2%cx*xd) *f)*cos (Axfxx + 4xe) + (6*%I*b~3*d"2%e”2 + 6xI*b~3*%c™2*f~2 + 36xI*xaxb”
2%d"2%e + (-18*I*a”~2xb + 6*I*b~3)*(f*x + e)72*%d"2 - 6*I*b~3*d"2 + (-36*xI*ax
b72xd"2 + (36%I*a”2%b - 12*xI*b~3)*d"2xe + (-36*I*a”2*b + 12*xI*b~3)*cxd*f)*(
fxx + e) + (—12*xI*b~3*ckd*e - 36*xI*axb~2xckxd)*f)*cos(2*xf*x + 2*e) + 3*x(b~3*
d"2%e”2 + b"3*cT2*%f"2 + 6*axb"2*%d"2%xe - (3%a"2*%b - b73)*(f*x + €)"2%xd"2 - b
“3%d72 - 2% (3*axb”2xd"2 - (3*%a"2%b - b73)*d"2*xe + (3*%a"2%b - b73)*kckd*xf)*(f
*x + e) - 2*x(b73*xckxdxe + 3*axb”2xc*d)*f)*sin(4xfxx + 4xe) - 6% (b~ 3*xd"2*xe”2
+ b73%c”2xf72 + B6xaxb"2xd"2*%e - (3*a"2%b - b"3)*x(f*x + e)72*d"2 - b~3*%d"2 -
2% (3*axb™2xd"2 — (3*a"2%b - b"3)*d"2*e + (3*a"2xb - b7 3)*kckd*f)*x(f*x + e)
- 2% (b~ 3%ckxdxe + 3kaxb~2xc*d)*f)*sin(2xf*xx + 2%e))*log(cos(f*x + e)”2 + sin
(f*xx + )72 - 2*xcos(f*x + e) + 1) - ((36xI*a"2%b - 12*I*b~3)*d"2*cos (4*f*x
+ 4dxe) + (=72xI*a"2*b + 24*xI*b~3)*d"2*cos(2*f*x + 2%e) - 12*(3*a"2*b - b~3)
*d"2*sin(4*xf*xx + 4xe) + 24%(3*a”2*b - b73)*d"2xsin(2*xf*x + 2*e) + (36xI*xa”~2
xb - 12%xI*b~3)*d"2)*polylog(3, -e~ (Ixf*x + Ixe)) - ((36*%I*xa~2%b - 12*Ixb~3)
*d"2%cos (4xf*xx + 4xe) + (-72*%I*a"2*b + 24*xI*b~3)*d"2*cos(2*f*x + 2%e) - 12%
(83%¥a”2*b - b~3)*d"2xsin(4*xf*x + 4%e) + 24*(3*a"2*b - b~3)*d"2*sin(2*xf*x + 2
xe) + (36%Ixa”2xb - 12%I*b~3)*d"2)*polylog(3, e (Ixf*x + Ixe)) - ((6xI*xa~2%
b + 6*xaxb”2 - 2*%I*b~3)*(f*x + e)~3*xd"2 + (36*I*a*xb”2*d"2 + (-18*xI*a~2xb - 1
8*axb™2 + 6xI*b~3)*d"2%e + (18*I*a”2%b + 18*a*xb™2 - 6*xI*b~3)*ckxd*xf)*(f*x +
e)”2 + (-72xI*a*xb"2*xd"2xe + 12+%I*b~3*d"2 + (18*a*xb~2 - 6+xI*b~3)*d"2*e”2 + (
18%a*b™2 - 6xI*b~3)*c™2+xf~2 + (72xI*xaxb™2xc*xd - (36*%axb™2 — 12*%I*b~3)*c*xd*xe
Yxf)* (f*x + e))*sin(4dxf*xx + 4xe) - ((-12*%I*a"2*b - 12*%a*xb”2 + 4*I*b~3)*(f*x
+ e)73%d72 - 12*xI*b~3*%d"2%e - 12*%(=3*I*a*xb~2 + b~ 3)*d"2*e”2 - 12x(-3*xI*xaxb
T2 + bT3)*kcT2xf72 + ((36%I*a”2%b + 36*axb”2 — 12*xIxb"3)*d"2%e + (-36%xI*a” 2%
b - 36%a*xb”2 + 12+%I*b~3)*kckd*f — 12*x(3*xI*a*xb™2 + b~ 3)*d"2)*x(f*x + e)”2 + (-
12%I*%b7"3%d"2 - (36*a*xb™2 - 12+%I*b~3)*d"2xe"2 — (36*a*xb™2 - 12%I*b~3)*c”2*xf~
2 - 24%(-3*I*a*xb™2 - b~3)*d"2%e + ((72*a*xb™2 - 24xI*b~3)*c*d*e - 24*x(3xIxax
b™2 + b73)xckd)*f)*(f*x + e) — 12%(-I*b~3*c*d + 2*(3*xI*a*xb™2 — b~3)*c*d*e)*
f)*sin(2xf*xx + 2xe))/(-6%I*f " 2*xcos(4xf*xx + 4xe) + 12+¢I*f " 2*cos(2xf*x + 2xe)
+ 6xf"2xsin(4xfxx + 4*e) - 12xf " 2*xsin(2xf*xx + 2%e) - 6*xI*f~2))/f
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mupad [F] time = 0.00, size = -1, normalized size = -0.00
3
f(a + bcot(e+fx)) (c+dx)2dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + bxcot(e + f*x)) " 3*(c + d*x)~2,x)
[Out] int((a + b*cot(e + f*x)) " 3*(c + d*x)~2, x)

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

f(a + b cot (e + fx))3 (c+ dx)2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**2*(atb*cot (f*x+e))**3,x)

[Out] Integral((a + bxcot(e + fxx))**3x(c + d*x)**2, x)
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349  [(c+dx)(a+beot(e + fx))*dx

Optimal. Leaf size=278

al

a3(c + dx)? +3ﬂzb(c +dx) log (1 — 2lerf x)) 3ia®b(c + dx)? 3ia”bdLi, (€2i(e+f x)) 3ab?(c + dx) cot(e + fx) 3
2d f 2d 2f2 f

[Out] -3%axb™2xc*x-1/2*%b~3*d*x/f-3/2%a*xb~2*xd*x~2+1/2*%a~3* (d*x+c) ~2/d-3/2*%I*a"~2*xb*
(d*x+c)~2/d+1/2*%Ixb~3* (d*x+c) "2/d-1/2xb~3*xd*cot (f*x+e) /£~2-3*xa*b” 2% (d*x+c) *

cot (fxxt+e)/f-1/2%b~3* (d*x+c) *cot (fxx+e) "2/f+3*a”2xbx (d*x+c)*1n(1-exp (2*I* (f
xx+e))) /f-b73x (d*x+c) *1n(1-exp (2*%I* (fxx+e)))/f+3*%axb™2xd*1n(sin(f*x+e))/£72
-3/2*I*a”2xb*d*polylog(2,exp(2*xI*(f*x+e)))/f72+1/2%xI*xb~3*d*polylog(2,exp (2%
Ix(fxx+e)))/£72

Rubi [A] time = 0.32, antiderivative size = 278, normalized size of antiderivative
= 1.00, number of steps used = 16, number of rules used = 9, integrand size = 18,

number of rules _ 500, Rules used = {3722, 3717, 2190, 2279, 2391, 3720, 3475, 3473, 8}

integrand size

3ia®bdPolyLog (2, e2ie+f x)) ib>dPolyLog (2, eile+f x)) 3a?b(c + dx) log (1 — pZilexf x)) 3ia2b(c + dx)® a3(c
B 272 i 272 " 7 T a T

Antiderivative was successfully verified.
[In] Int[(c + d*x)*(a + bxCot[e + fxx])73,x]

[Out] -3*%axb”2xc*x - (b~3*%d*x)/(2*f) - (3*a*xb™2xd*x"2)/2 + (a”3*(c + d*x)~2)/(2*d

) = (((3%I)/2)*a"2*b*x(c + d*x)~2)/d + ((I/2)*b"3*(c + d*x)~2)/d - (b~3*d*Co

tle + £*x])/(2%£72) - (3*a*xb~2*(c + d*x)*Cotle + f*x])/f - (b~3*(c + d*x)*C

otle + £*xx]72)/(2%f) + (3*a~2*b*(c + d*x)*Log[l - E~((2*I)*(e + f*x))])/f -
(b™3%(c + d*x)*Logl[l - E~((2*¢I)*(e + f*x))])/f + (3*axb~2*xd*Log[Sin[e + fx*

x]11)/£72 - (((3%I)/2)*a~2*b*d*PolyLog[2, E~((2*xI)*(e + f*x))])/f"2 + ((I/2)

*b~3xd*PolyLog[2, E~((2xI)*(e + f*x))])/f"2

Rule 8

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

Rule 2190

Int [(CCF_)~((g_)*x((e_.) + (£_)*(x_))))"(n_)*((c_.) + (d_.)*(x_))"(m_.))/
(@) + (b_)*x((F_)~((g_)*((e_.) + (f_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*Log[1l + (bx(F~(g*(e + fxx)))"n)/al)/(bxf*xgn*Log[F]), x] - Di
st [(d*m) / (bxfxg*nxLog[F]), Int[(c + d*x)~(m - 1)*Logl[l + (b*(F~(gx(e + f*x)
))"n)/al, x], x] /; FreeQ[{F, a, b, c, d, e, f, g, n}, x] && IGtQ[m, O]
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Rule 2279

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

Rule 2391

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

Rule 3473

Int[((b_.)*tan[(c_.) + (d_.)*(x_)1)"(n_), x_Symbol] :> Simp[(b*(b*Tan[c + d
*x])"(n - 1))/(d*x(n - 1)), x] - Dist[b~2, Int[(b*Tan[c + d*x])~(n - 2), x],
x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1]

Rule 3475

Int[tan[(c_.) + (d_.)*(x_)], x_Symbol] :> -Simp[Log[RemoveContent[Cos[c + d
*x], x]11/d, x] /; FreeQ[{c, d}, x]

Rule 3717

Int[((c_.) + (d_)*(x_)) " (m_.)*tan[(e_.) + Pix(k_.) + (f_.)*(x_)], x_Symbol
1 > Simp[(I*(c + d*x)"(m + 1))/(d*(m + 1)), x] - Dist[2*I, Int[((c + d*x)~
m*E” (2xIxk*Pi)*E~ (2xI*x(e + f*x)))/(1 + E~(2xI*k*Pi)*E~(2xI*x(e + f*x))), x],
x] /; FreeQl{c, d, e, £}, x] && IntegerQ[4xk] && IGtQ[m, 0]

Rule 3720

Int[((c_.) + (d_)*(x_))"(m_.)*((b_.)*tan[(e_.) + (f_)*(x_)1)"(n_), x_Symb
0l] :> Simp[(b*(c + d*x) m*(b*Tan[e + f*x])~(n - 1))/(f*(n - 1)), x] + (-Di
st[(bxd*m)/(fx(n - 1)), Int[(c + d*x)~(m - 1)*(bxTanl[e + f*x])"(n - 1), x],
x] - Dist[b”2, Int[(c + d*x) m*(bxTan[e + f*x])~(n - 2), x], x]) /; FreeQ[
{b, ¢, 4, e, £}, x] && GtQ[n, 1] && GtQ[m, O]

Rule 3722

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

Rubi steps
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f(c +dx)(a + beot(e + fx))3dx = f(a3(c + dx) + 3a2b(c + dx) cot(e + fx) + 3ab?(c + dx) cot?(e + fx) + b3(c:

3 d 2
= % + (3a2b) f(c +dx) cot(e + fx)dx + (3ab2) f(c + dx) cot?(e + |
_d(c+dx)? 3ia®b(c +dx)*  3ab*(c +dx)cot(e + fx)  b3(c+ dx) cot*(e-
- 2d 2d f 2f
3 a3(c +dx)>  3ia®b(c +dx)> ib*(c+dx)®> b3dcot
a2 D 10 2 _ _
= —3abcx 2abdx+ > ¥ + ¥ 2
Ao b3dx ~ Eabzdxz N a3(c + dx)? _ 3ia®b(c + dx)? . ib3(c + dx)? _
2f 2 2d 2d 2d
Ao b3dx _ gabzdxz . a3(c + dx)? ~ 3ia®b(c + dx)? . ib®(c + dx)? _
2f 2 2d 2d 2d
bdx 3 a3(c +dx)>  3ia®b(c +dx)>  ib3(c + dx)?
a2 _ 2 1252 _ _
= —3abcx 2f 2abdx+ ¥ ¥ + ¥

Mathematica [A] time = 3.65, size = 276, normalized size = 0.99

sin(e + fx)(a + bcot(e + fx))? (ibd (b - 3a?) Liy (e2¢+/¥)) sin(e + fx) + sin®(e + fx) (2blog(sin(e + fx)) (2%

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)*(a + b*Cotle + f*xx])~3,x]

[Out] ((a + b*Cotl[e + f*x])~3*Sin[e + f*xx]*((-((e + fxx)*((3*I)*a~2*bxd*(e + f*x)
- I*b73*xd*(e + f*xx) + 3*axb™2*x(-(d*e) + 2xcxf + dxf*x) + a 3% (-2*kc*xf + dx*(

e - f*x)))) - 2*%bx(-3*%a”2 + b"2)*dx(e + f*xx)*Logl[l - ET((2*xI)*(e + f*x))] +

2xb* (3*axbxd + b~2x(d*e - cxf) + a”2%(-3xd*e + 3*xcxf))*Log[Sinl[e + f*xx]])*
Sin[e + f*x]~2 + Ixbx(-3*a”~2 + b~2)*d*PolyLog[2, E~((2*I)*(e + fx*x))]*Sin[e

+ £*x]72 - (b™2*x(2xbxf*(c + d*x) + (b*d + 6xaxfx(c + d*x))*Sin[2*(e + fxx)
1))/2))/(2*£72%(b*Cos[e + f*x] + a*Sin[e + f*x])~3)

fricas [B] time = 0.61, size = 721, normalized size = 2.59

2 (a3 -3 abz)dfzx2 —4b3cf — 4 (b3df - (a3 -3 abz)cfz)x -2 ((a3 -3 abz)dj"zx2 +2 (a3 -3 abz)cfzx) cos (2.
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*(atb*cot(f*x+e))”3,x, algorithm="fricas")

[Out] -1/4*x(2x(a”~3 - 3*a*xb™2)*d*f~2*x"2 — 4xb~3*c*xf - 4* (b~ 3*d*f - (a~3 - 3*axb™2
YxcxfT2)*xx - 2% ((a”3 - 3*axb"2)*d*f72%x72 + 2% (a3 - 3*axb"2)*ckf72*x)*cos(
2%f*xx + 2%e) - (—I*x(3*a"2%b - b~ 3)*d*cos(2xf*x + 2xe) + I*(3*a”2*b - b~3)*d
)*dilog(cos(2*f*x + 2%e) + I*sin(2xfxx + 2%xe)) - (I*(3*a”2*b - b~3)*d*cos(2
xfxx + 2%e) - I*x(3*%a”2%b - b73)*d)*dilog(cos(2*f*x + 2%e) - Iksin(2xf*x + 2
xe)) + 2*%(3*axb”2xd - (3*a"2%b - b~3)*d*e + (3*a"2%b - b~3)*kc*kf - (3*axb~2x
d - (3*%a"2%b - b~3)*d*e + (3*a”2*%b - b~3)*c*f)*cos(2xf*x + 2%e))*log(-1/2*c
0s(2*f*x + 2%e) + 1/2xIxsin(2*f*x + 2*e) + 1/2) + 2% (3*a*xb™2*xd - (3*a"2xb -
b~3)*d*xe + (3*a”2%b - b"3)*kckxf — (3*xa*b”2+%d - (3*a"2*b - b~3)*d*xe + (3*a”2
*b — b73)*ckf)*cos(2xfxx + 2%e))*log(-1/2%cos(2xf*x + 2%e) - 1/2+I*sin(2xf*
X + 2%e) + 1/2) + 2x((3*%a”2%b - b~ 3)*d*f*xx + (3*a”2*b - b~3)*d*e - ((3*a”2*
b - b73)xd*f*xx + (3*%a”2*b - b~3)*d*e)*cos(2*xf*x + 2xe))*log(-cos(2*xf*x + 2%
e) + I*sin(2*xf*xx + 2xe) + 1) + 2x((3*a”2*%b — b~ 3)*d*xf*x + (3*a”™2*b - b~3)*d
xe — ((3*%a”2xb - b7~3)*d*xf*x + (3*a”2*b - b~3)*dxe)*cos(2*xf*x + 2xe))*log(-c
os(2xf*x + 2%e) - I*sin(2%f*x + 2%e) + 1) — 2% (6*xaxb”2xd*xf*x + 6*xaxb™2%c*f
+ b73*d) *sin(2*xf*x + 2xe))/(£f72*cos(2xf*x + 2%e) - £72)

giac [F] time = 0.00, size = 0, normalized size = 0.00
3
f(dx + c)(bcot (fx + e) + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*(atb*cot(f*x+e))~3,x, algorithm="giac")
[Out] integrate((d*x + c)*(bxcot(f*x + e) + a)~3, x)

maple [B] time = 1.81, size = 745, normalized size = 2.68
2 (—6iad Fr 254 _giacf e2U5) 4 op 2 4 giad fx — ibd 205%) 4 2pcf 2U54) 4 Gigef + idb)

I (eZz’(fx+e) B 1)2

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)x*(a+b*xcot (f*x+e)) 3,x)

[Out] -1/f*b~3*c*1n(exp(I*(f*xx+e))-1)+2/fxb~3*kcx1n(exp(I*(f*x+e)))-1/f*b"3*c*1n(e
xp(Ix (f*xx+e))+1)-6+I/f*bka~2xd*e*x—I*b~3*c*xx+b~ 2% (-6*I*kaxd*f*x*kexp (2+xI* (f*x
+e) ) —6xIxaxckxf*exp (2xI* (fxx+e) ) +2xbxd*f*x*kexp (2+I* (f*x+e) ) +6xIxa*xd*f*x—Ixb*
dxexp (2xI* (fxx+e) ) +2*xbxcxf*xexp (2% I* (fxx+e) ) +6xI*xaxcxf+I*xd*b) /£72/ (exp (2% I*(
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fxxt+e))-1)"2-3/2%I*xa”2xb*d*x~2+1/2%a”3xd*x~2+a”~ 3kckx-3*a*xb~2xcxx-3/2*%axb~ 2%
d*x"2+1/2*%I*b~3*d*x~2+3/f*b*a”~2xcx1n(exp (I* (fxx+e))+1)+3/f*bxa~2*c*x1ln(exp (I
x(fxx+e))-1)-6/f*b*xa~2*cx1ln(exp(I*(f*x+e)))+I/f72%b"3*d*polylog(2,exp (I* (f*
x+e)) ) +1/£72xb"3*kd*e*1n(exp (I* (fxx+e))-1)+3/f72%b"2*a*xd*1n (exp (I* (f*x+e))+1
)+3/£72*%b~2*a*xd*1n (exp (I* (f*x+e))-1)-6/f"2xb~2xa*d*1n(exp (I* (f*x+e)))-2/£72
*xb~3xd*e*x1ln(exp (I* (fxx+e)))-1/f72xb"3*x1n(1-exp (I* (f*x+e)))*d*xe-1/f*b~3x1n(1
—exp (I* (f*x+e)) ) *d*x-1/f*b~3*%1n(exp (I* (f*xx+e))+1) *d*x+3*I*a~2*b*xcxx+I/f~2*b
~3%d*e”2+I/f"2xb~3*%d*polylog(2,-exp (I*(f*x+e)))+3/f " 2%b*1In(1-exp (I* (f*x+e))
)*a”2xd*e+3/f*b*x1n (exp (I* (fxx+e))+1) *a”~2xd*x+3/f*b*1n(1-exp (I* (f*x+e)))*a”2
xd*x+6/f " 2xb*a”~2*d*ex1n (exp (I* (f*x+e)))-3/f " 2*b*a~2*xd*e*1n(exp (I* (f*x+e))-1
)=3%I/f"2xb*a~2*d*polylog(2,-exp (I* (f*xx+e)))-3*I/f " 2xb*a~2*d*e~2-3*I1/f " 2xb*
a~2xd*polylog(2,exp (I*(f*x+e)))+2*%I/fxb~3*d*e*x

maxima [B] time = 1.21, size = 2017, normalized size = 7.26

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*(atb*cot(f*x+e))~3,x, algorithm="maxima")

[Out] 1/2*x(2x(f*x + e)*a”3*c + (f*x + e) 2*xa~3xd/f - 2*x(f*x + e)*a”~3xdxe/f + 6*a”
2xbxc*log(sin(f*x + e)) - 6%a~2*xbxd*exlog(sin(f*x + e))/f - 2x(12*axb~2*dxe
- 12%axb”2*xcxf + (3*a”2%b - 3*I*a*b”™2 — b~ 3)*x(fxx + e) 2+%d - 2*b73*xd — 2%(
(-3*I*a*xb™2 - b"3)*d*e + (3*xI*a*xb”2 + b 3)*kckxf)*(f*x + e) - (2%b"3*d*e - 2%
b~3%c*kf + 6*axb”2*xd + 2% (3*a"2*b - b"3)*x(f*x + e)*d + 2% (b~ 3*d*e - b~ 3*xcxf
+ 3*xaxb"2xd + (3*a"2%b - b"3)*(f*x + e)*d)*cos(4*f*x + 4*e) - 4x(b~3xdxe -
b~3*xcxf + 3xaxb”2+xd + (3*a”"2*%b - b73)*x(fxx + e)*d)*cos(2*xf*x + 2xe) - (-2xI
*b"3*d*e + 2xI*b"3kcxf — 6+I*axb™2*xd + (—6xI*xa~2xb + 2%I*b~3)*(f*x + e)*d)*
sin(4*f*x + 4*xe) — (4*xI*b~3*d*e - 4*xI*b~3*kcxf + 12%I*axb”2+d + (12*xI*xa”~2*b
- 4xIxb"3)*x(f*x + e)*d)*sin(2xf*x + 2xe))*arctan2(sin(f*x + e), cos(f*x + e
) + 1) - (2xb73*xd*e - 2xb"3*kckf + 6xaxb”2xd + 2% (b~ 3*kd*e - b 3xcxf + 3*axb”
2%d) *cos (4*xf*xx + 4xe) - 4% (b~ 3*d*e - b7~ 3*xcxf + 3xaxb~2*d)*cos(2*xf*x + 2*e)
- (-2*%I*b"3*xd*e + 2xI*b~3*c*xf - 6*kI*axb™2xd)*sin(4*xf*x + 4*e) - (4*xI*xb~3*xdx*
e - 4*xI*b"3*xckxf + 12xIxa*xb~2+d)*sin(2*xf*x + 2*e))*arctan2(sin(f*x + e), cos
(f*x + e) - 1) + (2x(3*a"2%b - b~ 3)*x(f*x + e)*d*cos(4*f*x + 4*xe) - 4*x(3*a"2
*b — b73)*(f*x + e)*d*cos(2xf*x + 2%e) + (6xI*a"2xb — 2xI*b~3)*(f*x + e)*d*
sin(4*f*x + 4*xe) + (-12xI*a"2%b + 4*xI*b~3)*(f*x + e)*d*sin(2*f*x + 2*e) + 2
*(3*xa~2%b — b7 3)*x(f*x + e)*d)*arctan2(sin(fxx + e), -cos(f*x + e) + 1) + ((
3*a”"2*%b — 3*xI*xaxb”2 - b 3)*(f*x + e)"2xd + 2x(6*a*xb”2+*d - (-3*xI*a*xb”2 - b~3
Yxdxe - (3*I*a*b”2 + b~ 3)*kcxf)*x(f*x + e))*cos(4*xf*xx + 4*xe) — (2% (3*a"2%b -
3*xI*a*xb™2 — b73)*x(f*x + e)72*%d - 2*b73*xd + (12xa*xb~2 + 4*I*b~3)*d*e - (12*a
*b72 + 4*xI*b”3)kcxf + (4x(3*I*axb”2 + b~3)*d*e + 4*x(-3*I*a*xb”2 - b~3)*c*xf +
(12xa*xb~2 - 4*xI*b~3)*d)*(f*x + e))*cos(2*f*x + 2*e) + (2*x(3*a”2%b - b~3)*d
*cos (4*f*x + 4*xe) — 4x(3*%a"2%b - b~3)*d*cos(2xf*x + 2%e) + (6*%I*a”"2%b — 2*I
*b"3) *d*ksin(4*xf*xx + 4xe) + (-12*%I*a”2*b + 4*xI*b~3)*d*sin(2*f*x + 2%e) + 2%(
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3*a”2*%b - b~3)xd)*dilog(-e~ (I*xfxx + Ixe)) + (2*%(3*a”2*b - b~3)*d*cos (4*f*x
+ 4*xe) - 4x(3*a"2x%b - b"3)*d*cos(2*xf*x + 2xe) + (6%I*a”2*b - 2*xI*b~3)*d*sin
(Axf*x + 4xe) + (—12xI*xa~2xb + 4*I*b~3)*d*sin(2xf*x + 2xe) + 2%(3*a"2*b - b
~3)*d)*dilog(e” (Ixf*x + I*e)) + (I*b~3*kdxe - I*b~3xc*xf + 3*kIxaxb™2xd + (3*I
*a"2%b - I*b73)*(f*x + e)*d + (I*b~3*kd*e — I*b~3xcxf + 3*I*a*xb”™2*xd + (3*xI*a
“2%b - I*b73)*(f*x + e)*d)*cos(4*f*x + 4*xe) + (-2xI*b~3*d*e + 2xI*b~3xcxf -
6xI*axb™2xd + (-6xI*xa~2%b + 2*%I*b~3)*(f*x + e)*d)*cos(2*f*x + 2*e) - (b~3%
d*e - b7~ 3*xckxf + 3xaxb”2xd + (3*%a”2*b - b~3)*(f*x + e)*d)*sin(4*f*x + 4*e) +
2% (b~ 3*d*e — b~ 3xcxf + 3*axb”2*d + (3*a"2xb - b~3)*(f*x + e)*d)*sin(2xfx*x
+ 2%e))*log(cos(f*x + e)72 + sin(f*x + e)72 + 2%cos(f*x + e) + 1) + (I*b7 3%
d*e - I*b~3*xcxf + 3*xI*xaxb™2+d + (3*xI*a"2xb — I*b~3)*(f*x + e)*d + (I*b~3*xdx
e - I*b73*ckxf + 3*xI*xaxb~2%d + (3*xI*a”2%b — I*b~3)*x(f*x + e)*d)*cos(4d*xf*x +
dxe) + (—2%I*b~3*d*e + 2*I*b~3*c*xf - 6xIxa*xb”™2xd + (-6xI*a”2xb + 2*xI*b~3)*(
f*x + e)*d)*cos(2xf*x + 2%e) - (b~ 3*xd*e - b~ 3*ckxf + 3*axb™2xd + (3*xa~2%b -
b73)*x(f*x + e)*d)*sin(4*xf*x + 4*xe) + 2x(b"3*d*e - b~ 3*kc*xf + 3*xaxb~2xd + (3%
a"2xb - b73)*(f*x + e)*d)*sin(2xfxx + 2%e))*log(cos(f*x + e)72 + sin(f*x +
e)”2 - 2%cos(f*x + e) + 1) + ((3*xI*a”2*b + 3*a*xb™2 — I*b~3)*(f*x + e) 2*%d +
(12xI*a*xb~2+%d - (6*a*xb™2 — 2*xI*b~3)*d*e + (6*axb™2 — 2*xI*b~3)*c*f)*(f*x +
e))*sin(4xfxx + 4xe) + ((-6*I*a~2*b — 6*a*xb™2 + 2xI*b~3)*(f*x + e) 2xd + 2%
I*xb~3*d - 4x(3*xI*a*b”2 - b~3)*d*e - 4x(-3*I*a*xb”2 + b~3)*c*xf + ((12*a*b™2 -
4xT*b~3) *d*xe - (12*a*xb™2 - 4*xI*b~3)*cxf - 4% (3*xI*a*b”2 + b~3)*d)*x(f*x + e)
Yxsin (2%f*x + 2%e))/(-2xIxfxcos(4*f*x + 4*e) + 4xI*xfxcos(2xf*x + 2%e) + 2x*f
*sin (4*f*x + 4*e) — 4xfxsin(2+f*x + 2%e) - 2%xI*xf))/f

mupad [F] time = 0.00, size = -1, normalized size = -0.00
3
f(a + bcot(e+fx)) (c+dx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b*cot(e + f*x)) 3*(c + d*x),x)
[Out] int((a + b*cot(e + f*x)) 3*(c + d*x), x)

sympy [F] time = 0.00, size = 0, normalized size = 0.00
3
f(a + b ot (e + fx)) (c +dx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)*(atbxcot (f*x+e))**3,x)

[Out] Integral((a + b*cot(e + f*x))**3*(c + d*x), x)
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f (a+D cot(e+fx))3 Jx

c+dx

3.50

Optimal. Leaf size=23

Int ((a + beot(e + fx))3,x)
c+dx

[Out] Unintegrable((atbxcot(f*x+e)) 3/ (d*x+c),x)

Rubi [A] time = 0.05, antiderivative size = 0, normalized size of antiderivative = 0.00,
. . ber of rul

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

integrand size

0.000, Rules used = {}

f (a + bcot(e + fx))? i

c+dx

Verification is Not applicable to the result.
[In] Int[(a + b*Cot[e + fx*x])~3/(c + dx*x),x]

[Out] Defer[Int][(a + b*Cot[e + f*x])~3/(c + d*x), x]

Rubi steps

(a+bcotle+ fx)> . (a+bcotle+ fx))°
c+dx ax = f c+dx ax

Mathematica [A] time = 9.59, size = 0, normalized size = 0.00

f (a + beot(e + fx))° i

c+dx

Verification is Not applicable to the result.

[In] Integrate[(a + b*Cot[e + f*x])~3/(c + d*x),x]

[Out] Integratel[(a + b*Cot[e + f*x])~3/(c + d*x), x]

fricas [A] time = 0.63, size = 0, normalized size = 0.00

be’cot(fx+e)3 +3abzcot(fx+e)2 +3£12bcot(fx+e) +a’
integral o ;X

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

[Out] integral((b~3*cot(f*x + e)~3 + 3xaxb™2xcot(f*x + e)72 + 3*a~2*b*cot(f*x + e
) + a”3)/(d*x + c), x)

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

dx

f(bcot(fx+e) +a)3

dx +c¢
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((at+bkcot(f*x+e)) 3/ (d*x+c),x, algorithm="giac")
[Out] integrate((b*xcot(f*x + e) + a)~3/(d*x + c), x)

maple [A] time = 8.52, size = 0, normalized size = 0.00

f(a+bcot(fx+e))3 N

dx +c
Verification of antiderivative is not currently implemented for this CAS.

[In] int((a+b*cot(f*x+e)) 3/ (d*x+c),x)
[Out] int((a+b*cot(f*x+e)) "3/ (d*x+c),x)

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

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*cot(f*x+e))”~3/(d*x+c),x, algorithm="maxima"

[Out] (((a”3 - 3*a*xb™2)*d"2xf"2*xx"2 + 2x(a”~3 - 3*ax*xb~2)*cxd*f "2xx + (a~3 - 3*axb”
2)*xc”2*xf72) *cos (4xf*x + 4*e) 2xlog(d*x + c) + ((a”3 - 3*axb™2)*d"2+f " 2%x"2
+ 2%(a”3 - 3%axb”2)*kcxd*f"2xx + (a”3 - 3*axb”2)*c"2xf"2)*log(d*x + c)*sin(4
*f*xx + 4*e)”2 — 4x(b73xd"2xf*x + b 3kckd*f - ((a73 - 3*a*xb”2)*d"2*f"2*x"2 +
2x(a”3 - 3xa*xb"2)xckd*xf"2*xx + (a3 - 3*kaxb”2)*c"2*xf"2)*xlog(d*x + c))*cos(2
*f*xx + 2%e) 72 - 4x(b"3*xd"2*f*x + b 3kckd*f - ((a”3 - 3*axb”2)*d"2*f"2xx"2 +
2% (2”3 - 3xaxb”2)*ckd*f"2xx + (2”3 - 3*kaxb~2)*xc”2+f"2)*log(d*x + c))*sin(2
*f*xx + 2%e) 72 + (2% (b73*%d"2*f*x + b7 3kckd*xf - 2x((a”3 - 3*a*b”2)*d"2xf " 2xx”
2 + 2*%(a”3 - 3*xaxb”2)*kcxd*f"2%x + (2”3 - 3*axb~2)*c”2xf"2)*log(d*x + c))*co
s(2xf*x + 2%e) + 2x((a”3 - 3*a*b”2)*d"2*xf"2*xx"2 + 2% (a”3 - 3*axb”2)*cxd*xf~2
*x + (@73 - 3xa*xb”2)xc”2xf"2)*xlog(d*x + c) + (6*axb”2xd”"2xf*x + 6*axb~2*cxd
*f - b73*d72) *sin(2xf*xx + 2%e))*cos(4*xf*x + 4*xe) + 2% (b~ 3*d"2*f*x + b~ 3*c*d
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*f - 2%((a”3 - 3*axb"2)*d"2+xf"2%x"2 + 2*%(a”3 - 3*xaxb"2)*kckd*f"2*x + (2”3 -
3xaxb~2)xc"2+xf"2) *log(d*x + c))*cos(2*f*x + 2xe) + (d73*f72*x72 + 2%c*kd~2*f
T2%x + cT2xd¥xfT2 + (A73*ET2kxT2 + 2kxckxdT2xfT2%x + cT2xd*fT2) *cos (4xfxx + 4x
e)”2 + 4x(d73*f72xx72 + 2¥ckdT2%f72*xx + cT2x%d*f72)*cos (2%f*x + 2%e)”2 + (d7
BkFT2kX7T2 + 2xcxdT24%fT2%x 4+ cT2xd*fT2) *xsin(4xfxx + 4*e) T2 — 4x(d73*xfT2%xx72
+ 2kckdT2xFT2xx + ¢T2%d*f72) *sin(4xfxx + 4xe)*sin(2+xf*xx + 2%e) + 4x(d73*f72
*xX72 4+ 2kekdT2*FT2xx + ¢T24%d*f72) ksin(2xfxx + 2%e) "2 + 2% (d73kfT2%x72 + 2%
*Q72xfT2kx + cT2xd¥fT2 — 2% (d73*%fT2xx72 + 2xckdT2xfT2*x + cT2xd*f”2) *cos (2%
fxx + 2%e))*cos(4*xf*x + 4*e) — 4% (d73*f72%xx72 + 2%xckd™2xf"2*x + cT2xd*xf"2)*
cos(2*f*x + 2%e))*integrate(-((3*a”2xb - b~3)*d"2*xf"2%x"2 - 3*axb~2kcxd*xf +
b~3*%d"2 + (3*a"2*b - b73)*cT2xf"2 - (3*axb"2xd"2*xf - 2% (3*a"2%b - b~3)*c*d
*f72)*x) *sin(f*xx + e)/(d"3*f72%x"3 + 3Bkckd"2xf"2xx72 + 3*kcT2kd*f72*%x + c”3%
72 + (d73%f72*%x"3 + 3*ckd"2xfT2*x7T2 + 3kcT2*xd*fT2%x + cT3*fT2)*cos(fxx + e
)72 + (d73*f72%x73 + 3kckd"T2*xfT2%x72 + 3*xcT2xd*fT2xx + cT3*%fT2)*sin(fxx + e
)72 + 2% (d73*%f72%x73 + 3kckdT2*%fT2%x72 4+ 3kcT2xd*fT2xx + cT3*%f72)*cos(fxx +
e)), x) — (A73*f72%x"2 + 2kckxd " 2*f"2%x + cT2*%d*f"2 + (d73*f72%x72 + 2%cxd”
2%f72%x + cT2xd*f72) *xcos (4*xf*x + 4%e) 72 + 4x(d73*xfT2%x72 + 2kckdT2xFT2*xx +

c"2xd*f72) *cos (2xf*xx + 2*%e) "2 + (d73*f72%x72 + 2kckd"2xf"2%x + cT2*d*f72) *s
in(4xfxx + 4xe)”2 — 4+ (d73*%f72%xx72 + 2xc*d"2*xf72*x + cT2xd*f”"2) *sin(4xf*x +
4xe)*xsin(2xfxx + 2%e) + 4k (d73*F72%xx72 + 2%ckd"2*¢f72*kx + cT2xd*xf72) *sin (2%
fxx + 2*%e) 72 + 2x(d73*f72%x72 + 2kckdT2xfT2xx + cT2*d*f72 — 2% (d73*fT2%xx72
+ 2kckdT2xfT2xx + ¢T2%d*f72) *kcos (2xF*xkx + 2*e) )*xcos (4*f*x + 4*e) - 4x(d73*f"
2%x72 + 2%c*xd"2+f72%x + cT2+d*f"2)*cos(2xf*xx + 2*e))*integrate(-((3*a”2%b -
b~3)*d"2*xf"2%x"2 - 3kaxb"2kckd*xf + b"3*%d72 + (3*%a"2*b - bT3)*xcT2xf"2 - (3%
axb”™2xd"2xf - 2%(3*a"2*b - b73)*ckd*f~2)*x)*sin(f*x + e)/(d"3*f"2*x"3 + 3*c
*QT2xFT2%xT2 + BkcT2xdA*FT2%x + cT3kFT2 + (d73*fT2%xx73 + 3kckdT2xfT2xx72 + 3
*CT24d*fT2%x + cT3*fT2)*xcos(fxx + e)72 + (d73*fT2xx73 + 3kckd"2*xf72xx72 + 3
*CT24d*fT2%x + cT3*fT2)*xsin(fxx + e)72 - 2% (d73*fT2xx73 + 3kckdT2kfT2xx7T2 +
3kCT2xdA*FT2%x + cT3*fT2)*cos(fxx + e)), x) + ((a73 - 3*xaxb”2)*d"2*xf"2*x"2

+ 2% (2”3 - 3k%axb”2)*kcxd*f"2xx + (a”3 - 3*axb~2)*c"2xf"2)*log(d*x + c) + (6%
axb"2xd"2xfxx + 6xaxb”2xckd*f — bT3*d"2 - (Bxaxb"2xd"2xfxx + Gxaxb”2xckd*f

- b"3*d"2) *cos (2xf*xx + 2%e) + 2% (b7 3*d"2*xf*x + b~ 3kckd*f - 2% ((a”3 - 3*xaxb”
2)*%d"2*%f72%xx72 + 2% (a”3 - 3xaxb”2)*ckd*f"2xx + (2”3 - 3*%axb~2)*c”2*f"2)*log
(d*x + c))*sin(2*xf*xx + 2*e))*sin(4*f*xx + 4*xe) - (6*xaxb”2xd"2*f*x + G*axb~2*
cxd*xf - b7"3*d"2)*sin(2xf*xx + 2xe))/(d"3*f72*x"2 + 2xckd"2xf72%x + cT2*kd*f72
+ (A73*F72%x72 + 2xckxd72+%f72%x + cT2xd*fT2) *xcos (4*xfxx + 4*e) 2 + 4x(d73xf”
2%x72 4+ 2kckdT2xfT2xx + cT24%d*f72) kcos(2xfxx + 2%xe) "2 + (d73kfT2xx7T2 + 2*cx
d"2*%f72%x + cT2xd*f72) *sin(4*f*kx + 4*e)”2 — 4x(d73*fT2%x72 + 2kckdT2xfT2*x

+ cT2%d*f72) *sin(4*f*xx + 4xe)*sin(2xf*x + 2%e) + 4% (d73*%f72%xx72 + 2xc*xd”2xf
T2%x + cT2xd*xfT2) *sin(2xf*xx + 2%e) T2 + 2% (d73*fT2%x72 + 2%ckdT2+%f72%x + ¢c72
*d*xf72 - 2k (d73*FT2xxT2 + 2%ckdT2*¢fT2*kx + cT2xd*xfT2) *cos (2*xf*x + 2%e))*cos(
4xfxx + 4xe) - 4% (A73*F72%x72 + 2xcxdT2+%f72%x + cT2xd*fT2) *cos (2xfxx + 2xe)
)



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

f(a+bc0t(e+fx))3 i

c+dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + b*cot(e + f*x))~3/(c + d*x),x)
[Out] int((a + b*cot(e + f*x))"3/(c + d*x), x)

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

[ (a+boot (e + fx))’ N

c+dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a+b*cot (f*x+e))**3/(d*x+c),x)

[Out] Integral((a + b*cot(e + f*xx))**3/(c + d*x), x)
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f (a+D cot(e+fx))3 Jx

(c+dx)?

3.51

Optimal. Leaf size=23

(a + bcot(e + fx))°
: ( (c + dx)? ’ x)

[Out] Unintegrable((atb*cot (f*x+e)) 3/ (d*x+c)~2,x)

Rubi [A] time = 0.05, antiderivative size = 0, normalized size of antiderivative = 0.00,
. . number of rules

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

integrand size

0.000, Rules used = {}

f (a + bcot(e + fx))* i

(c + dx)?

Verification is Not applicable to the result.
[In] Int[(a + b*Cot[e + fx*x])~3/(c + d*x)~2,x]
[Out] Defer[Int][(a + b*Cot[e + f*x])~3/(c + d*x)~2, x]

Rubi steps

(a+bcotle+ fx)® . (a+bcote+ fx))°
Crdnp KT f crag &

Mathematica [A] time = 12.56, size = 0, normalized size = 0.00

f (a + bcot(e + fx))® i

(c + dx)?

Verification is Not applicable to the result.

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

[Out] Integratel[(a + b*Cot[e + f*x])~3/(c + d*x)~2, x]

fricas [A] time = 0.51, size = 0, normalized size = 0.00

3 2
_ b3cot(fx+e) +3ab2cot(fx+e) +3a2bcot(fx+e) +a’
integral d?x? + 2 cdx + c? -

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

[Out] integral((b~3*cot(f*x + e)~3 + 3xaxb™2xcot(f*x + e)72 + 3*a~2*b*cot(f*x + e
) + a”™3)/(d72*x72 + 2%ckd*x + c72), x)

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

dx

(bcot (fx + e) + a)3
J

(dx + c)?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*cot(f*xx+e))~3/(d*x+c)~2,x, algorithm="giac")
[Out] integrate((b*cot(f*x + e) + a)~3/(d*x + ¢c)~2, x)

maple [A] time = 11.17, size = 0, normalized size = 0.00

dx

f(a + bco’c(fx+e))3

(dx + c)?

Verification of antiderivative is not currently implemented for this CAS.

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

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

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*cot(f*x+e))”~3/(d*x+c)”2,x, algorithm="maxima")

[Out] -((a”™3 - 3*a*xb~2)*d"2+f"2*x"2 + 2*(a~3 - 3*a*xb™2)*ckd*f~2*x + (a~3 - 3*axb”
2)%c”2+%f72 + ((a73 - 3*axb”2)*d"2*%f"2*x"2 + 2%x(a”3 - 3*axb”2)*kckdkf"2*xx + (
a~3 - 3*axb”"2)*xc"2xf"2)*xcos (4*xf*x + 4*e) 2 + 4x((a”3 - 3*axb”2)*xd"2*xf"2*xx"2
+ b73*kckd*f + (2”3 - 3*a*xb”2)*c”2*%f"2 + (b73xd"2xf + 2x(a”3 - 3*axb”2)*cx*d
*f72)xx) *kcos (2*f*xx + 2%e) "2 + ((a”™3 - 3*%axb”2)*d"2*xf"2*xx"2 + 2% (a”3 - 3*axb
T2)kckd*fT2%x + (273 - 3*axb"2)*cT2*xf72) *sin(4xfxx + 4%e)”2 + 4*x((a”3 - 3*a
*b72) *A72xFT2%x72 + b7 3xckd*xf + (a3 - 3*kaxb"2)*xc”2xf72 + (b73xd72*xf + 2*(a
"3 - 3*axb”2)kckd*xf"2)*xx)*sin (2*xf*kx + 2%e) "2 + 2x((a”3 - 3*xaxb”2)*xd"2*xf"2*x
"2 + 2%(a”3 - 3*xaxb"2)xckd*f72*x + (273 - 3*axb"2)*c”2+xf72 - (2%(a”3 - 3xax
b~2) *d"2*xf"2%x72 + b7 3kckd*f + 2% (2”3 - 3*axb"2)*cT2*f72 + (bT3*xd"2xf + 4x(
a~3 - 3*axb”2)kckxd*xf"2)*xx)*cos (2*f*x + 2%e) — (3xaxb”2xd"2*f*x + 3*kaxb"2xcx
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d*f - b73*d"2)*sin(2*%f*x + 2%e))*cos(d*xf*xx + 4xe) - 2+%(2*%(a”3 - 3*a*xb~2)*d~
2+%f72%x72 + b7 3*kckd*xf + 2% (a”3 - 3*kaxb”"2)*kc"2*xf"2 + (b"3*%d"2*f + 4*x(a”3 - 3
*axb"2) kckd*xf"2) *x) *cos (2%f*x + 2%e) - (d74xf72*%x"3 + 3*xc*d"3*fT2*xT2 + 3*cC
“2xd72xfT2%x + cT3%d*fT2 + (d74xfT2%x73 4+ 3%ckdT3*%fT2%x7T2 4+ 3kcT2xdT2xf T2%x
+ ¢cT3*dA*fT2) xcos (4xfxx + 4%e) 72 + 4k (d74*xf72xx"3 + 3*kc*kd"3*fT2*xT2 + 3*%c”2
*d72+%f72%x + cT3xd*f72)*xcos (2xf*x + 2%e) 72 + (d74*xfT2%x73 + 3Bkckd"3*fT2xx72
+ 3kcT2xd72*FT2xx + 7 3*%d*f72) *sin(4xfrx + 4xe) "2 - 4% (d74*f72%x"3 + 3*kc*xd
T3kFT2%xX T2 + 3kcT2x%dT2xFT2%x + cT3kd*fT2) *sin(4xfxx + 4xe)*sin(2xf*kx + 2*e)
+ 4x(d74*f72%x73 + 3kckd"3kFT2%x7T2 + 3kcT2x%dT2xFT2%x + ¢ 3kd*f72) *sin (2xfx*
X + 2*%e) "2 + 2% (d74*f72%x73 + 3kckd 3L T2%xT2 + 3kcT2xdT2xFT2xx + cT3*d*f 72
- 2% (d74*f72%x"3 + 3*xckd"3kfT2*xX7T2 + 3*cT2xdT2xfT2%x + ¢ 3*kd*f72) *cos (2xf*
X + 2*xe))xcos (4*f*x + 4*e) - 4x(d74*xf72%x"3 + 3*xckd"3kf72%xx72 + 3*xcT2x%d"2xf
T2%x + c73xd*f72)*cos(2xfxx + 2%e))*integrate(-((3*a”2%b - b73)*d 2xf"2*x"2
- B*axb~2kxckd*xf + 3xb73*%d72 + (3*a”"2*%b - bT3)*xcT2*%f72 - 2% (3*kaxb"2xd"2xf -
(3*a"2%b - b7 3)*kckd*f~2)*x)*sin(f*x + e)/(d74*f"2*x"4 + 4xcxd~3+f72%x"3 +
B6xcT2xd"2xfT2%x7T2 + 4xcT3%dA*fT2%x + cT4*%f72 + (d74*fT2%xx74 4+ 4xckxd”T3xfT2xkx”
3 4+ 6xcT2xd72xfT2xx72 + 4*cT3kA*fT2xx + cT4*xfT2)*cos(fxx + e)72 + (d74xf72x
X"4 + 4dxckxd"3*xfT2%x73 + 6xcT2xdAT2%xET2%xT2 + 4xcT3kd*fT2%x + cT4*xf"2)*sin(f*
X + e)72 + 2% (d74*xf " 2%xx"4 + 4Axckxd"3*xfT2%x”"3 + 6xcT2%dT2%fT2%xx "2 + 4xc”3xdxf
T2%x 4+ cT4xfT2)xcos(fxx + e)), x) + (dT4*fT2xx73 + 3*ckd"3kfT2kxT2 + 3kcT2x
d"2*xf"2%x + c73xd*f72 + (d74*xfT2%x7T3 + 3kckd"3kFT2%x7T2 + 3kcT2%d72xfT2%x +
c"3xd*f"2) *cos (4xf*xx + 4*xe) "2 + 4+ (d74*f72*%x"3 + 3kckd"3*xfT2%x72 + 3kcT2xd”
2+%f72%x + c73kd*f"2)*xcos (2*%f*x + 2%e) 72 + (d74*xf72xx"3 + 3*kckd"3kfT2*x72 +
3kcT2%d72xFT2kx + c”3xd*xf"2) *sin(4xfxx + 4xe)”2 - 4x(dT4*f72xx"3 + 3xc*d”3x%
f72%x72 + 3%cT2xd72*¢f72xx + c"3*d*f72) *sin(4*fxx + 4xe)*sin(2xf*xx + 2%e) +
4x (d74*f72xx"3 + 3*%ckd"3*FT2%xT2 + 3*xcT24%d72+¢fT2*x + cT3*d*fT2) xsin (2xf*x +
2%e) "2 + 2x(d74*xf72%x"3 + 3kckd"3kFT2%x7T2 + 3kcT2*%d72xfT2%x + ¢ 3kd*xf72 -
2% (d74*f72%x"3 + 3kckd"3*xfT2%x72 + 3kcT2xdAT2xfT2xx + ¢”3*%d*f72) *cos (2xf*kx +
2%e) )*cos (4*f*xx + 4*e) - 4x(d74*f72%x"3 + 3*ckd"3*xf72xx72 + 3xcT2xd"2*f 2%
X + c73*%d*f72)*cos(2*f*x + 2%e))*integrate(-((3*a"2xb - b73)*d"2*f"2xx"2 -
B6*xaxb”2kckd*f + 3*b"3*%d"2 + (3*a"2%b - bT3)*kcT2xf"2 - 2% (3*xaxb”2*xd"2*xf - (3
*a"2%b - b73)*kckd*fT2)*x)*sin(f*x + e)/(d74*xf"2xx"4 + 4*xc*d"3*fT2%x"3 + 6*cC
“2xdT2%fT2%x T2 4+ 4xcT3kd*xfT2%x + cT4*fT2 + (dT4*fT2%x74 + 4kxcxd"3*fT2xx”3 +
6*CT2%d"2xFT2%x7T2 + 4xcT3*dA*FT2%x + cT4*fT2)*cos(fxx + e)72 + (d74xfT2%x74
+ 4xc*xd"3*fT2%x7T3 + 6kcT2%dA7T2xFT2kxT2 + 4xcT3*xd*fT2%x + cT4*fT2)*sin(f*x +
e)”2 - 2x(d74*f"2%x"4 + 4xcxd"3*fT2%x73 + 6%cT2xd72%fT2%x 72 + 4*xcT3xd*f 2%
X + cT4xf72)xcos(fxx + e)), x) — 2% (3*axb”2xd"2xf*x + 3kaxb " 2kckxdxf - b~3xd
"2 - (B*kaxb”"2xd"2xfxx + 3*xaxb”2kckd*f - bT3*d"2)*cos(2xf*x + 2%e) + (2x(a”3
- 3*%a*xb”2)*d"2*f"2%x”2 + b7 3*kckd*f + 2*%(a”3 - 3*axb”2)*xc”2*xf"2 + (b~3*d”2x%
f + 4%(a”™3 - 3*axb”2)*xcxd*f~2)*x) *sin(2*xf*x + 2*e))*sin(4*f*x + 4*xe) + 2*(3
*a¥xb"2*xd72*xfkx + 3kaxb"2xckd*f - bT3*d72) *sin(2xfxx + 2%e))/(d74*fT2xx”3 +
3kckd"3kF 724X T2 + 3kcT2xdA7T2xFT2%x + cT3kd*fT2 + (dT4*fT2%x73 + 3kckd"3xfT2x%
X72 + 3%cT2xd72+¢f72%x 4+ cT3kd*f72) *xcos (4xfxx + 4*e) 2 + 4x(d74*xfT2xx"3 + 3%
c*xd " 3*xfT2%x"2 + 3kcT2%d72*xf"2%x + c T 3xd*f"2)*xcos(2xfxx + 2%e) "2 + (d74xfT2x%
X73 + 3kckd"3*FT2*x7T2 + 3kcT2+¢dA72xET2*xx + cT3*d*fT2) *sin(4xfxx + 4%xe)”2 - 4
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*(d74*f72%x73 + 3kckd"3*xFT2%xT2 + 3kcT2xdAT2xFT2xx + ¢73*d*f72) *sin(4xfrx +
dxe)*xsin(2xf*x + 2%e) + 4k (d74*f72%xx"3 + 3*c*kd"3*kf72*x7T2 + 3kcT2xd 2% f T 2*x
+ c73*d*f72) *sin(2*f*xx + 2%e) "2 + 2% (d74*fT2%x73 + 3kckd"3kfT2%x72 + 3*cT2x%
d72%f72%x + c”3xd*f72 - 2% (d74*xfT2%x73 + 3kckxd"3*%fT2%xT2 + 3kcT2xdT2xf T 2%x
+ ¢cT3xd*f"2) *xcos (2xf*x + 2%e))*cos(4*xf*xx + 4xe) - 4+ (d"4*f72*%x"3 + 3*xcxd" 3%
f72%x72 + 3*xcT2xd"2%fT2%x + cT3*kdA*f72) *cos (2xfxx + 2xe))

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

dx

f(a+bcot(e+fx))3

(c+ dx)2

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a + bxcot(e + fx*x))~3/(c + d*x)~2,x)
[Out] int((a + bxcot(e + fx*x))~3/(c + d*x)"2, x)

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

dx

f (a + b ot (e + fx))3

(c + dx)?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((atb*cot(f*xx+e))**3/(d*x+c)**2,x)

[Out] Integral((a + b*cot(e + f*x))**3/(c + d*x)**2, x)
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3
3.52 f (c+dx)

a+b cot(e+fx)

Optimal. Leaf size=242

i) p20(e+fx) i) p20(e+fx) ) p20(e+fx) 1
3bd2(c + dx)Lis (%) 3ibd(c + dx)Li, (%) b(c+dx)3log(1—%) 3ibdPLi, ((—+

(@) 2 (@) f (2 + 1) 1 (-

[Out] 1/4*(d*x+c)”4/(a-Ixb)/d-b*(d*x+c) 3*1n(1-(a+I*b)*exp(2xIx(f*x+e))/(a-I*b))/
(a™2+b~2) /£+3/2*Ixb*d* (d*x+c) “2*polylog(2, (a+Ixb)*exp (2*I* (f*xx+e))/(a-I*b))
/(a~2+b72) /£72-3/2*%bxd~2* (d*x+c) *polylog(3, (a+Ixb) xexp (2% I* (f*x+e))/(a-I*b)

)/ (a~2+b72) /£73-3/4*I*b*d"3*polylog(4, (a+I*b)*exp (2+I* (f*x+e))/(a-I*b))/(a”
2+b"2) /"4

Rubi [A] time = 0.34, antiderivative size = 242, normalized size of antiderivative =

f rul
1.00, number of steps used = 6, number of rules used = 6, integrand size = 20, number of rules

= 0.300, Rules used = {3731, 2190, 2531, 6609, 2282, 6589}

integrand size

2i(e+fx)

) 3ibd(c + dx)?PolyLog (2, D

(ll+ib)€2i(e+fx)
—ib

36d2(c + dx)PolyLog (3, e
— + —
23 (a2 + 12) 22 (a2 + 1?) Af4 (a2 +1?)

S (a-+ib)e2ie+fx)
) 3ibd°PolyLog (4, —

Antiderivative was successfully verified.
[In] Int[(c + d*x)~3/(a + b*xCot[e + f*x]),x]

[Out] (c + d*x)"4/(4x(a - I*b)*d) - (bx(c + d*x) 3xLog[l - ((a + Ixb)*E~((2*I)*(e
+ £*x)))/(a - I¥b)1)/((a”2 + b™2)*f) + (((3+I)/2)*bxd*(c + d*x) 2*PolyLogl

2, ((a + Ixb)*E~((2*xID)*(e + f*x)))/(a - I*¥b)])/((a”2 + b™2)*f"2) - (3*b*xd"2

*(c + d*x)*PolyLogl3, ((a + I*¥b)*E~((2+¥I)*(e + fxx)))/(a - I*b)1)/(2x(a"2 +
b~2)*f~3) - (((3+I)/4)*b*d~3*PolylLogl[4, ((a + I*b)*E~((2xI)x(e + f*x)))/(a

- Ixb)1)/((@"2 + b"2)*f74)

Rule 2190

Int [(C(F_)~((g_.)*((e_.) + (£_.)*(x_))))"(n_.)*((c_.) + (d_.)*(x_))"(m_.))/
(@) + (b_)*x((F)~((g_I)*x((e_.) + (f_)*(x))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*Log[l + (bx(F~(gx(e + f*x)))"n)/al)/(bxfxg*nxLogl[F]), x] - Di
st [(d*m) / (bxfxg*n*Log[F]), Int[(c + d*x)~(m - 1)*Logl[l + (b*x(F~(gx(e + f*x)
))"n)/al, x1, x] /; FreeQ[{F, a, b, ¢, d, e, f, g, n}, x] && IGtQ[m, O]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int [FunctionOfExponentialFunction[u, x]1/x, x], x, v], x]] /; Functi
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on0fExponentialQ[u, x] && !'MatchQ[u, (w_)*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)[v_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

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

Rule 3731

Int[(Cc_.) + (d_)*(x_))"(m_.)/((a_) + (b_.)*tan[(e_.) + Pix(k_.) + (f_.)*(
x_)1), x_Symbol] :> Simp[(c + d*x)"(m + 1)/(d*(m + 1)*(a + I*b)), x] + Dist
[2%Ixb, Int[((c + d*x) m*xE~(2*Ixk*Pi)*E~Simp[2*I*(e + f*x), x])/((a + Ixb)~
2 + (272 + b"2)*E~ (2%I*k+*Pi)*E~Simp [2¥Ix(e + f*x), x]), x], x] /; FreeQ[{a,
b, ¢, d, e, £}, x] && IntegerQ[4xk] && NeQ[a"2 + b~2, 0] && IGtQ[m, O]

Rule 6589

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

Rule 6609

Int[((e_.) + (f_.)*(x_))"(m_.)*PolyLogln_, (d_.)*((F_)"((c_.)*((a_.) + (b_.
)*x(x_))))~(p_.)1, x_Symboll :> Simp[((e + f£*x) m*Polylogln + 1, dx(F~(c*(a
+ b*x)))"pl)/ (b*ckpxLog[F]), x] - Dist[(f*m)/(b*c*p*Logl[F]), Int[(e + f*x)~
(m - 1)*PolyLogl[n + 1, d*x(F~(cx(a + b*x)))~pl, x], x] /; FreeQ[{F, a, b, c,
d, e, £, n, p}, x] && GtQ[m, O]

Rubi steps
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f (c + dx)® ; (c + dx)* + 1) f e+ (¢ 1 dy)3
X=—— 1
a+ bcot(e + fx) 4(a - ib)d (a — ib)? + (—az _ bz) R2i(ef) *
(a+ib)e2ie+f) ’ (_az_bZ)eZi(e+fx
(c + dx)* b(c + dx)®log (1 - %) ) (3bd) [(c + dx)log (1 S PR

T 4a-ibd (2 +02) f (2 +02) f
ib)e2i(e+fx) i(e+fx) -
(c+dnyt ble+dn’log (1 - %) 3ibd(c + dx)?Li, (%) (3iba
= —— — + -
4(a —ib)d (az + bz)f 2 (a2 + bz) Iz
be 2i(e+fx) . ) ib 2i(e+fx)
(eadot MerdnPlog(1- CRT) 3 + dPLy (=) b
Ya-ibd <a2 + bz) f 2(a2 + 12) f2
21(6+f"() 21(6+f )
(c + dx)’ b(c + dx)®log (1 —~ %) 3ibd(c + dx)?Li, (Hlb)—b) 3bd?
= : + —
a-ib)d (a2 +12) f 2(a2 + 12) f2
ib)e2ile+fx) i(e+£x)
crdt ble+dnPlog (1 - %) 3ibd(c + dx)?Liy (%) 362
= —— — + -
4(a —ib)d (az + bz)f 2 (a2 + bz) Iz

Mathematica [A] time = 2.14, size = 345, normalized size = 1.43

, 3d(b(1+e2i")—ia(—1+62i3))(2f2(6+dx)2Liz(—(a_ib);zi:HfX))+d(—2if(c+dx)L13(—(a_ib)f:;(ﬁf
4(,211H2
x sin(e) (4c3 + 6c%dx + dcd?x® + d3x3) FH(a?+12)
; +
4(asin(e) + b cos(e)) 1 (a (_1 "

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)~3/(a + b*Cotle + f*x]),x]

[Out] (b*(((2*%I)*(c + d*x)~4)/((a + Ixb)*d) - (4*(a*x(-1 + E~((2*I)*e)) + Ixb*x(1 +
E~((2%D)*e)))*(c + d*x)~3*Log[l + (-a + Ixb)/((a + I¥b)+E~((2*D)*(e + f*x)
NI1)/((@~2 + b~ 2)*f) + (3kd*((-I)*ax(-1 + E~((2*I)*e)) + bx(1 + E~((2*I)*e)
))*(2%f72x(c + d*xx)"2*PolyLogl[2, (a - Ixb)/((a + Ixb)*E~((2*I)*(e + f*x)))]

+ dx((-2*I)*fx(c + d*x)*PolyLog[3, (a - I*b)/((a + Ixb)*E~((2%I)*(e + f*x)

))] - d*PolyLogl4, (a - I*b)/((a + I*b)*E~((2*xI)*(e + £*x)))1)))/((a"2 + b~
2)*£74))) /(4% (ax (-1 + E~((2*%I)*e)) + Ixb*x(1 + E~((2xI)*e)))) + (x*(4*c™3 +
BkcT2xdxx + 4kckd”2%x72 + d"3*x"3)*Sin[e])/(4*(b*Cos[e] + a*Sin[e]))
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fricas [C] time = 0.59, size = 1029, normalized size = 4.25

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/8*%(2*%axd~3*f 4xx~4 + 8ka*xckd 2xf~4*xx"3 + 12%a*xc”2*d*f~4*x"2 + 8*xaxc~3xf~4
*xx — 3%I*bxd~3*polylog(4, ((a”2 + 2*Ixaxb - b~2)*cos(2xf*x + 2%e) + (I*a~2
- 2xa*xb - I*b~2)*sin(2*f*x + 2xe))/(a”2 + b~2)) + 3*xIxb*d~3*polylog(4, ((a~
2 - 2%I*axb - b"2)*cos(2xf*x + 2%e) + (-I*a"2 — 2xaxb + I*b~2)*sin(2*xf*x +
2%e)) /(a2 + b72)) + (6xI*b*xd"3*f"2*x"2 + 12*xI*bxc*xd~2+f " 2%x + 6xI*bxc~2xd*
f72)*dilog(-(a”2 + b2 - (a”2 + 2*I*axb - b~2)*cos(2*xf*xx + 2%e) + (-I*a”2 +
2%axb + I*b"2)*sin(2*xf*x + 2xe))/(a"2 + b72) + 1) + (-6xI*b*d"3*f"2xx"2 -
12xT*bkxc*xd™2%xf"2%x — 6xI*bxc 2xd*xf~2)*dilog(-(a”"2 + b™2 - (a2 - 2xIxa*xb -
b"2)*xcos (2xf*xx + 2%e) + (I*a”2 + 2xaxb - I*b~2)*sin(2*xf*x + 2*xe))/(a"2 + b~
2) + 1) + 4x(b*d"3*e”3 - 3xb*cxd"2xe”2*f + 3kbxc"2xd*exf~2 - b*c~3xf73)*log
(1/2*%a”~2 + Ixaxb - 1/2%b"2 - 1/2x(a"2 + b~ 2)*cos(2xf*x + 2xe) + 1/2*x(I*xa"2
+ Ixb~2)*sin(2*fxx + 2%e)) + 4x(b*d~3*e”3 - 3*bkc*d " 2xe”2*xf + 3xbxc”2xd*exf
72 - bxc”"3*xf"3)*log(-1/2*%a”2 + I*axb + 1/2%b72 + 1/2*%(a”2 + b~2)*cos(2xf*x
+ 2%e) + 1/2%(I*a”2 + I*b~2)*sin(2*xf*x + 2xe)) - 4*(b*d"3*f"3*x"3 + 3xb*c*d
T2xf73%xx72 + 3%bkcT2*%d*f73%x + b*xd"3*%e”3 - 3xbkckxd " 2*e"2%f + 3*bkxcT2kdkexf”
2)*xlog((a”2 + b™2 - (272 + 2*Ixa*xb - b~2)*cos(2xf*x + 2%e) + (-I*a”2 + 2*ax
b + I*b"2)*sin(2*f*x + 2*e))/(a”2 + b~2)) - 4x(b*d~3*f"3*x"3 + 3*bxcxd 2*f"
3*%x72 + 3*xb*xc 2%d*f"3*x + b*d"3*e”3 - 3*bxcxd"2xe”2%f + 3kbkc 2*d*xexf~2)*1o
g((a™2 + b™2 - (2”2 - 2*Ixaxb - b~2)*cos(2xf*xx + 2%e) + (I*xa”2 + 2*axb - Ix
b~2) *sin(2*f*x + 2xe))/(a”2 + b~2)) - 6% (bxd~3*xfxx + bxckd~2*f)*polylog(3,
((a™2 + 2«I*a*b - b"2)*cos(2xfxx + 2%e) + (I*a"2 - 2*axb — I*b"2)*sin(2*f*x
+ 2xe))/(a”2 + b72)) - 6%(b*xd"3*f*x + bxckd™2xf)*polylog(3, ((a"2 - 2xIxax*
b - b™2)*cos(2xf*x + 2%e) + (-I*a”2 - 2xaxb + I*b"2)*sin(2*f*x + 2xe))/(a"2
+ b72)))/((@a”2 + b"2)*f"4)

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

f (dx + ¢)°
dx
bcot(fx+e) +a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((dxx+c) 3/ (atb*cot(f*x+e)),x, algorithm="giac")
[Out] integrate((d*x + c)~3/(b*cot(f*x + e) + a), x)

maple [B] time = 2.56, size = 1386, normalized size = 5.73

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

[In] int((d*x+c) "3/ (a+b*cot (f*x+e)),x)

[Out] 3/2*%I/£73/(b-Ix*a)*b*d~3/(a-Ixb)*polylog(3, (a+I*b)*exp(2xI*(f*x+e))/(a-I*b))
*xx+1/£74/ (b-Ix*a)*b*d~3*e”3/(a-I*b)*1n(1-(a+I*xb)*exp(2xI* (f*x+e))/(a-I*b))+I
/f/(b-I*xa)*b*d~3/(a-I*b)*1n(1-(a+I*xb)*exp(2xI* (f*x+e))/(a-I*b))*x"3+3/2*I/f
=3/ (b-Ix*a)*bxc*d~2/(a-I*b)*polylog(3, (a+I*b)*xexp(2xIx(f*x+e))/(a-I*b))-2xI/
£74/(b-I*a)*b*xd~3*xe”3/(I*b-a)*1ln(exp(I*(f*x+e)))+3/£72/(b-I*a)*bxc*d~2/(a-1
*xb)*polylog(2, (a+I*b)*exp(2xI* (f*x+e))/(a-I*b))*x-6/£72/(b-I*a)*b*xcxd~2/(a-
I*b)*xe~2*x+6/f/(b-I*a)*bxc~2*d/ (a-I*b)*e*xx+I/f 4/ (b-I*a)*b*d~3*%e~3/(I*b-a)*
1n(a*xexp (2xI* (f*x+e) ) +Ixexp (2% I* (f*xx+e))*xb-a+I*b)+3*I/f/(b-Ixa)*b*cxd~2/(a-
I*b)*1n(1-(a+Ixb)*exp (2*I* (f*x+e))/(a-Ixb))*x"2+1/2/(b-I*a)*bxd~3/(a-I*Db)*x
~4+1/4/ (a+I%b)*d"3*x"4+1/(a+I*b)*c™3*x+1/(a+I*b)*cxd~2xx~3+3/2/ (a+I*b)*c” 2%
d*x~2+3/2/£72/ (b-Ix*a)*b*d~3/(a-Ix*b)*polylog(2, (a+I*b)*exp (2*I*(f*x+e))/(a-I
*xb) ) *x~2+3/2/£72/ (b-I*a)*b*c~2xd/ (a-I*b)*polylog(2, (a+I*b)*exp (2*xI* (f*x+e))
/(a-Ixb))-4/£73/(b-I*a)*bxcxd~2/(a-I*b)*e~3+3/f72/(b-I*a)*b*c~2*d/(a-I*b)*e
~2+2/1£73/ (b-I*a)*b*d~3/(a-Ixb)*e~3*x+2*I/f/(b-I*a)*bxc~3/(I*b-a)*1n(exp (I*(
fxx+e)))-I/f/(b-Ix*a)*b*xc™3/(I*b-a)*1n(a*xexp (2xI*(f*x+e))+I*xexp(2xI* (f*x+e))
*b-a+I*b)+3*I/f72/ (b-I*a) *bxc~2*d/ (a-I*b)*1n(1-(a+I*b)*exp (2*xIx (f*x+e))/ (a-
I*b))*e+3*xI/£72/ (b-I*a)*b*c~2*d*e/(I*xb-a)*1ln(axexp (2*I* (f*xx+e))+I*exp (2%I*(
fxx+e))*b-a+I*b)-3*I/f73/(b-I*a)*bxc*d 2%e”2/(a-I*b)*1n(1-(a+I*b)*exp (2xIx*(
fxx+e))/(a-I*b))-3*I/£73/(b-I*a)*bxc*d~2%e~2/(Ixb-a)*1ln(axexp(2*I* (f*x+e))+
I*xexp (2%Ix* (f*x+e))*b-a+I*b)+3*I/f/(b-I*a)*bxc”2*xd/(a-I*b)*1n(1-(a+I*b)*exp(
2xIx (f*x+e))/(a-Ixb) ) *x+6*xI/f~3/ (b-I*a)*b*cxd"2*xe~2/ (I*b-a) *1n (exp (I* (f*x+e
)))-6x1/£72/(b-I*a)*b*c~2*d*e/(I*b-a)*1ln(exp(I*(f*xx+e)))+2/(b-I*a)*b*xcxd~2/
(a-I*b)*x~3+3/(b-I*a)*bxc~2xd/(a-I*b)*x~2-3/4/f74/(b-I*a)*b*d~3/(a-I*b)*pol
ylog(4, (a+Ixb)*exp(2*I*x(fxx+e))/(a-I*b))+3/2/£74/(b-I*a)*bxd~3/(a-I*b)*e”4

maxima [B] time = 0.85, size = 987, normalized size = 4.08

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((dxx+c) 3/ (at+b*cot(f*x+e)),x, algorithm="maxima"

[Out] -1/12%(18*c~2*d*xex(2x(f*x + e)*a/((a”"2 + b~2)*f) - 2xbxlog(axtan(f*x + e) +
b)/((a"2 + b~2)*f) + bxlog(tan(f*x + e)72 + 1)/((a"2 + b~2)*f)) - 6% (2x(£x*
x + e)*a/(a”2 + b72) - 2+bxlog(axtan(f*x + e) + b)/(a"2 + b~2) + bxlog(tan(
fxx + e)72 + 1)/(a"2 + b72))*c”3 - (Bx(f*x + e) 4*(a + I*b)*d~3 - 12xI*xbxd~
3xpolylog(4, (I*a - b)*e” (2xIxfxx + 2xI*xe)/(I*a + b)) - 12x((a + I*b)*d"3x*e

- (a + I*b)*cxd™2xf)*(f*x + )73 + 18*((a + I*b)*d"3*e”2 - 2*(a + I*b)*c*xd
~2%exf + (a + I*b)*c™2xd*f"2)*(f*x + )72 - 12*x((a + I*b)*d"3*e”3 - 3*(a +
Ixb)*c*xd"2%e " 2*f) *x (f*x + e) - (-12%I*b*d"3*e”3 + 36xIxbxcxd~2xe”2*f)*arctan
2(b*xcos(2*xf*x + 2*e) + a*sin(2*f*x + 2%e) + b, axcos(2*f*x + 2*e) - b*sin(2
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*fxx + 2%e) - a) — (16xIx(f*x + e) 3*b*d"3 + (-36*I*xb*d"3*e + 36*xI*bkcxd™2*
f)*(fxx + e)”2 + (36%I*b*d"3*e”2 - 72*xIxbkxcxd 2xexf + 36*xI*bkxc 2xd*xf~2)* (f*
x + e))*arctan2(-(2xaxbxcos(2*xf*x + 2%e) + (a”2 - b™2)*sin(2xf*xx + 2%e))/(a
"2 + b72), (2*axbxsin(2xf*x + 2%e) + a2 + b”2 - (a2 - b"2)*cos(2xfxx + 2%
e))/(a"2 + b72)) - (-24xI*x(f*x + e) 2*b*d~3 - 18xI*b*d"3*e”2 + 36*xI*bxcxd~2
xexf - 18*Ixbxc”2xd*f~2 + (36%I*bxd~3*%e - 36%Ixbkxcxd~2*xf)*(fxx + e))*dilog(
(I*a - b)*e” (2xI*xf*xx + 2xIxe)/(I*a + b)) + 6x(b*xd"3*e”3 — 3*bkc*d™2%e”2*f)*
log((a™2 + b72)*cos(2xf*xx + 2%e)”2 + 4*xaxb*sin(2*xfxx + 2%e) + (272 + b™2)*s
in(2xf*xx + 2%e)”2 + a2 + b72 - 2%¥(a”2 - b"2)*xcos(2xf*xx + 2%e)) - 2% (dx(f*x
+ e) " 3*b*d”3 - 9% (b*d"3%e - b*ckd"2*xf)*(fxx + e)72 + 9x(b*d"3*e”2 - 2*xbxcx
d™2%exf + bxcT2xd*f72)*(f*xx + e))*log(((a”2 + b~2)*cos(2*xf*x + 2%e)”2 + 4x*a
*b*sin(2xf*xx + 2*%e) + (a”2 + b"2)*sin(2*xf*x + 2*%e)”2 + a2 + b™2 - 2x(a"2 -
b~2)*cos (2*f*xx + 2*%e))/(a"2 + b72)) - 6x(4*x(f*x + e)*b*d"3 - 3*bxd"3*e + 3
*bxc*xd~2xf) *polylog(3, (I*a - b)*e  (2xI*xf*x + 2*xIxe)/(I*a + b)))/((a”2 + b~
2)xf~3))/f

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

3
f (c+dx) i

a+bcot(e+fx)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((c + d*x)~3/(a + bxcot(e + f*x)),x)
[Out] int((c + d*x)~3/(a + bxcot(e + f*x)), x)

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

f (c + dx)° N
a+bcot(e+fx)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**3/(atb*cot (f*x+e)),x)

[Out] Integral((c + d*x)**3/(a + b*cot(e + f*x)), x)
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2
3.53 f (c+dx)

a+b cot(e+fx)

Optimal. Leaf size=181

. . { (a+ib)e2iEtf 2 (a+ib)e2ie*fx) o . [ (a+ib)e? )
i + d)Lip (0 )_b(c +dx log 1 - T)_bd Lis (“252) sy
2 (a2 + 12) f(a2+1?) 2f3 (a2 +12)  3d(a-ib)

[Out] 1/3%(d*x+c)~3/(a-I*b)/d-b*x(d*x+c) 2*x1n(1-(a+Ixb)*exp(2*I*(f*xx+e))/(a-I*b))/
(a”2+b~2) /f+I*b*d* (d*x+c) *polylog(2, (a+I*b)*exp (2+I*(f*x+e))/(a-I*b))/(a~2+

b~2) /£72-1/2xb*d"2xpolylog(3, (a+I*b)*exp (2xI* (f*x+e))/(a-Ixb))/(a"2+b"2)/f"

3

Rubi [A] time = 0.29, antiderivative size = 181, normalized size of antiderivative =

ber of rul
1.00, number of steps used = 5, number of rules used =5, integrand size = 20, /e =

= 0.250, Rules used = {3731, 2190, 2531, 2282, 6589}

integrand size

i)\ p2i(e+fx) . i(e+fx) ih)p2i(e+fx)
ibd(c + dx)PolyLog (2, %) bd?PolyLog (3, %) b(c + dx)log (1 - %) e+ dxy
— —_ + -
f2(a2 +1?) 23 (a2 + 1?) f(a2+12) 3d(a - ib)

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

[Out] (c + d*x)~3/(3x(a - I*b)*d) - (bx(c + d*x) 2xLog[l - ((a + Ixb)*E~((2*I)*(e
+ f*x)))/(a - Ixb)]1)/((a"2 + b~2)*f) + (I*b*dx(c + d*x)*PolyLog[2, ((a + I
*b)*E~((2%I)*(e + f*x)))/(a - I*b)])/((a”2 + b~2)*f72) - (b*d"2%PolyLogl3,

((@a + I*b)*E~((2¥I)*(e + f*x)))/(a - I*b)])/(2%x(a"2 + b~2)*f73)

Rule 2190

Int [(C(F_)~((g_.)*((e_.) + (£_.)*(x_))))"(n_.)*((c_.) + (d_.)*(x_))"(m_.))/
(@) + (b_)*x((F)~((g_I)*((e_.) + (f_)*(x))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*Log[l + (bx(F~(gx(e + f*x)))"n)/al)/(bxfxg*nxLogl[F]), x] - Di
st [(d*m) / (bxfxg*n*Log[F]), Int[(c + d*x)~(m - 1)*Logl[l + (b*x(F~(gx(e + f*x)
))"n)/al, x1, x] /; FreeQ[{F, a, b, ¢, d, e, f, g, n}, x] && IGtQ[m, O]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int[FunctionOfExponentialFunction[u, x]1/x, x], x, v], x]] /; Functi
onOfExponentialQ[u, x] && !'MatchQ[u, (w_)*x((a_.)*(v_)"(n_))"(m_) /; FreeQl[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
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(F)Iv_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

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

Rule 3731

Int[(Cc_.) + (d_)*(x_))"(m_.)/((a_) + (b_.)*tan[(e_.) + Pix(k_.) + (f_.)*(
x_)1), x_Symbol] :> Simp[(c + d*x)"(m + 1)/(d*(m + 1)*(a + I*b)), x] + Dist
[2%Ixb, Int[((c + d*x) m*xE~ (2*%Ixk*Pi)*E~Simp[2*I*(e + f*x), x])/((a + Ixb)~
2 + (2”2 + b"2)*E~ (2xI*k*Pi)*E~Simp[2*I*x(e + f*x), x]), x], x] /; FreeQ[{a,
b, ¢, d, e, £}, x] && IntegerQ[4xk] && NeQ[a"2 + b~2, 0] && IGtQ[m, O]

Rule 6589

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

Rubi steps
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(c + dx)? (c + dx)3 , e2e+f¥) (¢ + dx)?
f dx = 29 i) f iy
a+ bcot(e + fx) 3(a —ib)d (a —ib)? + (—a2 _ bz) p2ile+fx)

) e2ie+fx) (_,ZZ_bz)ezi(eJ,fx)'
(c + dx)? b(c + dx)?log (1 - %) (2bd) f(c + dx) log (1 + o

= - — +
21(e+fx) 21(e+fx) .
(c +dx)3 b(c + dx)? log (1 - —(”Hb)_lb ) ibd(c + dx)Li, (%) (zbdz) J
3(a—ib)d (a2 +2) f (a2 + 1) f2
o2i(e+fx) p2i(e+fx) 2\ Q
(c+dyp ble+dx)log (1 - M)flb) ibd(c + dx)Lip (—Hlb) - ) (be?)s
" 3(a-ib)d (@ +1) f " (@ +12) f2 )
2 (a+ib)e2e+f¥) a+ib)e2ie+fx) o .
(c + dx)? b(c +dx)"log (1 - T) ibd(c + dx)Lip (T bd*Lij
= - — + _
3(a - ib)d (a2 +12) (a2 + 02) f2 2(a

Mathematica [A] time = 1.55, size = 289, normalized size = 1.60

b +ib a+ib
£3(2+12) -

3d(b(1+e2i‘3)—ia(—1+32ie))(2f(c+dx)Liz(("_ib)iﬂ)—idL3(M)) 6(a(-1+2¢) ib(1+

x sin(e) (3c2 + 3cdx + dzxz)
+ . .
3(asin(e) + b cos(e)) 6 (a (-1 +e2) +ib (1 + €2¢))

Antiderivative was successfully verified.

[In] Integratel[(c + d*x)~2/(a + b*Cotl[e + f*x]),x]

[Out] (b*x(((4*I)*(c + d*x)~3)/((a + I*b)*d) - (6x(a*x(-1 + E~((2*%I)*e)) + Ixbx(1 +
E~((2%I)*e)))*(c + d*x) 2xLogl[l + (-a + Ixb)/((a + I*b)*E~((2*I)*(e + f*x)

N1/ (@2 + b72)*f) + (3kd*((-I)*ax(-1 + E7((2*I)*e)) + bx(1 + E~((2*I)*e)
))*(2%f*x(c + d*xx)*PolyLog[2, (a - I*b)/((a + Ixb)*E-((2*I)*(e + f*x)))] - I
xd*PolyLog[3, (a - Ixb)/((a + Ixb)*E~((2xI)*x(e + fxx)))]))/((a"2 + b"2)*f"3
)))/(6x(ax(-1 + E7((2+¥I)*e)) + I*bx(1 + E"((2*I)*e)))) + (x*(3%c™2 + 3xc*dx*

x + d"2*x72)*Sin[e]) /(3% (bxCos[e] + a*Sin[e]))

fricas [C] time = 0.75, size = 730, normalized size = 4.03

(a2+2i ab—bz) cos(Z fx+2 e)+(i a®-2 ab—i bz) sin(2 fx+2 e)
a2+b?

4ad?£3x3 + 12 acdf3x* + 12 ac® f3x — 3 bd*polylog | 3 - 3bd*po
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Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/12%(4*axd~2*f73%x73 + 12%axckd*f~3*%x"2 + 12xa*xc”2+f"3*x - 3*b*d~2*polylog

(3, ((a”2 + 2xI*axb - b"2)*cos(2xf*x + 2%e) + (I*a"2 - 2*axb - I*b"2)*sin(2
xf*xx + 2%e)) /(a2 + b72)) - 3*b*xd"2*polylog(3, ((a”2 - 2*I*xaxb - b~2)*cos(2
*f*xx + 2%e) + (-I*a"2 - 2%axb + I*b"2)*sin(2xf*x + 2*e))/(a"2 + b"2)) + (6%
I*¥bxd~2*xf*xx + 6%I*bxckd*f)*dilog(-(a”2 + b~2 - (a”2 + 2*I*axb - b~2)*cos (2%
f*xx + 2*%e) + (-Ixa”2 + 2*a*xb + I*b"2)*sin(2xf*x + 2%e))/(a"2 + b™2) + 1) +
(-6xI*bxd~2*xfxx - 6%I*bxc*d*f)*dilog(-(a”2 + b~2 - (a”2 - 2*I*axb - b~2)*co
s(2xf*x + 2%e) + (I*a~2 + 2%axb - I*b"2)*sin(2xf*x + 2%e))/(a”™2 + b™2) + 1)
- 6% (b*d"2xe”2 - 2xbxcxd*e*xf + bxc2*f"2)*log(1/2%a”2 + Ixaxb - 1/2xb"2 -
1/2%(a"2 + b™2)*cos(2xf*x + 2%e) + 1/2*(I*a"2 + I*b~2)*sin(2*xf*x + 2%e)) -
6% (b*d"2%e”2 - 2%bkckxdxexf + bxc™2xf~2)*log(-1/2%a”2 + Ikaxb + 1/2%b"2 + 1/
2% (a”2 + b"2)*cos(2xfxx + 2%e) + 1/2%(I*a”2 + I*b~2)*sin(2*f*x + 2*e)) - 6%
(b*d™2%f72%x72 + 2*bxc*xd*f~2*x — b*d"2*e”2 + 2xbkckxd*xexf)*log((a”2 + b~2 -
(a”2 + 2*I*a*b - b"2)*cos(2xfxx + 2%e) + (-I*a"2 + 2*axb + I*b~2)*sin(2*fx*x
+ 2*%e))/(a"2 + b72)) - 6%(b*xd™2+xf"2*x"2 + 2¥bkcxd*f"2*x - b*d"2%e”2 + 2x*bx
ckdxexf)*log((a”2 + b™2 - (a2 - 2*Ixa*xb - b72)*cos(2xf*x + 2%e) + (I*a”2 +
2%a*xb - I*b"2)*sin(2xf*x + 2%e)) /(a2 + b72)))/((a”2 + b~™2)*f"3)

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

f (dx + c)?
dx
bcot(fx+e) +a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~2/(atb*cot(f*x+e)),x, algorithm="giac")
[Out] integrate((d*x + c)~2/(bxcot(f*x + e) + a), x)

maple [B] time = 2.27, size = 881, normalized size = 4.87

‘ . . (ib+a)e? (*+°) .
P oy 2y ibcPIn (a i) 4 i)y g 4 ib) ibd*In (1 - %) x* ibd? polylo
3ib+3a ibta ibta F(Sia+ b) (ib—a) T i+ b) (<ib+a) 2 Cia

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)~2/(a+b*cot (f*x+e)),x)

[Out] 1/3/(a+Ix*b)*d"2*x"3+1/(a+I*b)*cxd*x"2+1/(a+I*b)*c 2xx-I/f/(b-I*a)*bxc”2/(Ix*

b-a) *1n (a*xexp (2*xI* (f*x+e) ) +Ixexp (2*I* (f*x+e))*b-a+Ixb)+I/f/(b-I*a)*bxd~2/(a
-I*b)*1n(1-(a+I*b)*exp(2*xI*(f*x+e))/(a-Ixb))*x~2+2xI/£~2/(b-I*a)*b*c*d*e/ (I
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xb-a) *1n(axexp (2*I* (f*xx+e))+I*xexp (2*Ix (fxx+e))*b-a+I*b)+1/2*xI/£~3/(b-Ixa)*b
*d~2/ (a-I*b)*polylog(3, (a+Ixb)*exp(2*I*(f*x+e))/(a-Ixb))+2/3/(b-I*a)*b*xd~2/
(a-I*b)*x~3-2/£72/(b-I*a)*b*xd~2/(a-I*b)*e”2xx-4/3/£73/(b-I*a)*b*xd~2/(a-I%*b)
xe”3-4xI1/f72/(b-I*a)*b*cxd*e/(I*xb-a)*1n(exp (I*(f*x+e)))+2xI/f/(b-I*a)*b*cxd
/(a-I*b)*1n(1-(a+I*b)*exp(2*xI*(f*x+e))/(a-I*b))*x+2*xI/f3/(b-I*a)*b*xd ~2*e~2
/ (Ixb-a)*1n(exp(I*(fxx+e)))+2xI/f/(b-I*a)*b*xc~2/(Ixb-a)*1ln(exp(I*(f*x+e)))-
I/£73/ (b-I*a)*b*d~2xe~2/(I*b-a)*1n(a*xexp (2xIx (f*xx+e) ) +I*xexp (2+I* (f*x+e) ) *b-
atIxb)+1/£72/(b-I*a)*b*d~2/(a-I*b)*polylog(2, (a+I*b)*exp(2xI*(f*x+e))/(a-I*
b)) *x-1/£73/ (b-I*a)*bxd~2/(a-I*b)*1n(1-(a+Ixb)*exp(2*I* (f*x+e))/(a-Ixb))*e”
2+2x1/£72/ (b-I*a)*b*c*xd/(a-I*b)*1n(1-(a+I*xb)*exp(2xI* (f*x+e))/(a-I*b))*e+2/
(b-I*a)*b*c*d/(a-I*b)*x"2+4/f/(b-I*a)*b*c*d/(a-I*b)*e*xx+2/f72/(b-I%*a)*b*c*d
/(a-I*b)*e~2+1/£72/(b-Ixa)*b*cxd/(a-Ixb)*polylog(2, (a+I*b)*exp (2*xI* (f*x+e))
/(a-I*b))

maxima [B] time = 0.82, size = 719, normalized size = 3.97

2 (fx+e)a 2b log(a tan(fx+e)+b) b log(tan(fx+e)2+1) 2 ( x+e)a 2b log(a tan(fx+e)+b) b log(tan(fx+e)2+l)
(#+#y'_ (a2+02)f * (a2+02)f B 242 a2+p2 + a2+12

c

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/6%(6*ckxdxex*x(2*x(f*xx + e)*a/((a”2 + b~2)*f) - 2xbxlog(axtan(f*x + e) + b)/
((@a”2 + b™2)*f) + bxlog(tan(f*x + e)72 + 1)/((a"2 + b™2)*f)) - 3*x(2x(f*x +
e)*a/(a”2 + b~2) - 2xbxlog(a*tan(f*x + e) + b)/(a”"2 + b~™2) + bxlog(tan(f*x
+e)72 +1)/(@a"2 + b72))*%c”2 - (2x(f*x + e)"3*(a + I*b)*d"2 + 6x(f*x + e)*(
a + I*b)*d"2*e”2 - 6xIxbxd~2*e”2*arctan2(b*xcos(2xf*x + 2%e) + a*sin(2*xf*x +
2xe) + b, axcos(2xf*x + 2%e) - b*xsin(2xf*x + 2%e) - a) - 3*xbxd"2xe”2xlog((
a2 + b72)*kcos(2xf*xx + 2%e)”2 + 4*axbksin(2xfxx + 2%e) + (a2 + b72)*sin(2*
fxx + 2%e)72 + a”2 + b2 - 2x(a”2 - b"2)*cos(2*xf*x + 2%e)) - 3xb*xd"2*polylo
g(3, (I*a - b)*e” (2xIxf*xx + 2xIxe)/(I*a + b)) - 6%((a + I*b)*d"2%e - (a + I
*D)kckd*f) *k (fxx + e)72 - (6%I*x(f*x + e) " 2xbxd~2 + (-12%I*b*d"2*e + 12*xI*b*c
*dxf)*x (f*x + e))*arctan2(-(2*xaxbxcos(2*xf*x + 2%e) + (2”2 - b™2)*sin(2xf*x +
2%e))/(a"2 + b72), (2*xaxb*sin(2*f*xx + 2*%e) + a”2 + b™2 - (2”2 - b™2)*cos(2
*fxx + 2%e)) /(2”2 + b72)) - (-6*xI*(f*x + e)*b*xd~2 + 6%I*b*d"2%e - 6xI*b*xc*xd
*xf)*dilog((I*a - b)*e™ (2*I*xf*xx + 2%I*xe)/(Ixa + b)) - 3*((f*x + e) 2xb*xd"2 -
2% (bxd"2xe - bxcxdxf)*(fxx + e))*log(((a”2 + b72)*cos(2*f*x + 2%e)”2 + 4*a
*bxsin (2xfxx + 2*%e) + (2”2 + b™2)*sin(2*f*x + 2*%e)”2 + a2 + b™2 - 2x(a"2 -
b~2) *cos (2xf*x + 2%e))/(a”2 + b72)))/((a"2 + b~2)*xf~2))/f



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

f (c+dx)*
dx
a+bcot(e+fx)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((c + d*x)~2/(a + bxcot(e + f*x)),x)
[Out] int((c + d*x)~2/(a + bxcot(e + f*x)), x)

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

f (c+ (Jlx)2 i
a+ bcot(e +fx)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**2/(at+b*cot (f*x+e)),x)

[Out] Integral((c + d*x)**2/(a + b*cot(e + f*x)), x)
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3.54 f c+dx

a+b cot(e+fx)

Optimal. Leaf size=126

(@+ib)ZCHO\ L (arib)RiCHfD
_b«w+dxﬂog(1— — )+_deh(__7:;__)4_(C+dxF
f (a2 +12) 22 (2 +17)  2d(a—ib)

[Out] 1/2*(d*x+c)~2/(a-Ixb)/d-b*(d*x+c)*1n(1-(a+I*b)*exp(2*xI*(f*x+e))/(a-Ixb))/(a
"2+b72) /£+1/2%I*b*xd*polylog(2, (a+I*xb)*xexp (2xI* (f*x+e))/(a-I*b))/(a~2+b"2)/f

"2

Rubi [A] time = 0.16, antiderivative size = 126, normalized size of antiderivative =

1.00, number of steps used = 4, number of rules used = 4, integrand size =18, number of rules

= 0.222, Rules used = {3731, 2190, 2279, 2391}

integrand size

. (H-Hb) 2i(e+fx) (ﬂ+lb) 2i(e+fx)
ibdPolyLog (2, #) b(c + dx) log (1 - #) e+ de?

2f2 (a2 N bz) f (a2 + bz) 2d(a —ib)

Antiderivative was successfully verified.
[In] Int[(c + d*x)/(a + b*Cotl[e + f*x]),x]

[Out] (c + d*x)~2/(2x(a - I*b)*d) - (bx(c + d*x)*Logll - ((a + I*b)*E~((2*I)*(e +
fxx)))/(a - Ixb)]1)/((a"2 + b~2)*f) + ((I/2)*b*d*PolyLogl[2, ((a + I*b)*E~((
2xI)*(e + f*x)))/(a - I*¥b)])/((a"2 + b~2)*f"2)

Rule 2190

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

Rule 2279

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

Rule 2391
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Int[Log[(c_.)*x((d ) + (e_.)*x(x )" (n_.))]1/(x_), x_Symbol] :> -Simp[PolyLogl[2
, —(cxexx"n)]/n, x] /; FreeQl{c, d, e, n}, x] && EqQ[c*d, 1]

Rule 3731

Int[(Cc_.) + (d_)*(x_))"(m_.)/((a_) + (b_.)*tan[(e_.) + Pix(k_.) + (f_.)*(
x_)1), x_Symbol] :> Simp[(c + d*x)"(m + 1)/(d*x(m + 1)*(a + I*b)), x] + Dist
[2xI*b, Int[((c + d*x) m*E~ (2*I*k*Pi)*E~Simp[2*Ix(e + f*x), x])/((a + I*b)~
2 + (2”2 + b™2)*E~(2*I*k*Pi)*E~Simp [2+¥I*(e + f*x), x]), x], x] /; FreeQ[{a,
b, c, d, e, £}, x] && IntegerQ[4xk] && NeQ[a"2 + b~2, 0] && IGtQ[m, O]

Rubi steps
2 2i(e+fx)
J g 10D i) [ —— erd
a+ bcot(e + fx) 2(a - ib)d (a—ib)? + (_az _ bz) p20(etf2)
ih)e2ile+fx) (_a2_b2)32ﬂe+fz
(c + dx)? b(c + dx)log (1 — %) (bd) flog (1 t dx
= - — +
2= (2+2) f (@) f

‘ . - 2i(
@ripiceroy  (ibd)Subst| [ —————dx,x,e
(crdrp Be+dnlog (1 G ) x

~ 2(a-ib)d (a2 +02) f 2 (a2 + b2) f2

(a+ib)e2 @O\ ( (a+ib)e2ietfY)
B (C + dx)z b(C + dJC) log (1 - T) ldelZ (T)

T 2a-ib)d (a2 +02) T (a2 +12) f2

Mathematica [A] time = 1.86, size = 182, normalized size = 1.44

(—a+ib)e2ie+fx) e . [ (a=ib)e~2ie+f0)
xsin@@2c+dx) 1 | 2c+dvlog (1 Hr— ) L (—a+ib ) . 2i(c + dx)
2(asin(e) + beos(e)) 2 f(a2+12) f2 (a2 + 12) d(a +ib) (a (-1 + e2c)

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)/(a + b*Cotl[e + f*x]),x]

[Out] (bx(((2xI)*(c + d*x)~2)/((a + I*b)xd*(ax(-1 + E7((2%I)*e)) + Ixbx(1 + E~((2
*I)*e)))) - (2x(c + d*x)*Logl[l + (-a + Ixb)/((a + I*b)*E~((2*I)*(e + f*x)))
1)/((@2 + b™2)*f) - (I*d*PolyLog[2, (a - I*b)/((a + Ixb)*E~((2*I)*(e + f*x
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NN/ ((a”2 + b™2)*xf72)))/2 + (xx(2*c + d*x)*Sin[e])/(2x(b*Cos[e] + a*Sin[e
D))

fricas [B] time = 0.66, size = 475, normalized size = 3.77

a2+b2—(a2+2i ab—bz) cos(Z fx+2 e)+(—i a%+2 ab+i hz) sin(Z fx+2 e)
a2+b?

a2+b2—(a2—21' (

2adf?x? + 4acf?x + ibdLi, (— +1) — ibdLi, (—

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)/(atb*cot(f*x+e)),x, algorithm="fricas")

[Out] 1/4%(2%a*xd*f~2%x"2 + 4xaxc*kf~2%x + I*bkd*dilog(-(a™2 + b~2 - (2”2 + 2xIxax*b
- b72)xcos(2xfxx + 2xe) + (~I*a”2 + 2¥axb + I*b72)*sin(2xf*x + 2*e))/(a"2
+ b72) + 1) - Ixbxd*dilog(-(a”2 + b72 - (a”2 - 2xIxa*xb - b~2)*cos(2*f*x + 2
xe) + (I*a”2 + 2%a*xb - I*b~2)*sin(2*f*x + 2xe))/(a”2 + b~2) + 1) + 2% (b*xdxe
- bxckxf)*log(1/2*%a”~2 + Ixaxb - 1/2xb"2 - 1/2x(a”2 + b~2)*cos(2xfxx + 2xe)
+ 1/2%(I*a”2 + I*b"2)*sin(2xf*x + 2%e)) + 2% (b*d*e - bxc*f)*log(-1/2%a~2 +
Ixaxb + 1/2*%b72 + 1/2*%(a”2 + b72)*cos(2*f*x + 2%e) + 1/2x(I*a”2 + I*b~2)*si
n(2*xfxx + 2xe)) - 2x(bxd*f*x + bxd*e)*log((a”2 + b™2 - (2”2 + 2*Ixaxb - b~2
)*cos (2xfxx + 2%e) + (-I*a”2 + 2xa*xb + I*b~2)*sin(2*f*x + 2xe))/(a”2 + b~2)
) - 2% (b*d*f*x + b*d*e)*log((a”2 + b~2 - (a”2 - 2xI*axb - b~2)*cos(2*xf*x +
2%e) + (I*a”2 + 2*xaxb - I*b"2)xsin(2*f*x + 2*e))/(a"2 + b72)))/((a"2 + b~2)

*f~2)

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

dx +c¢
f dx
bcot(fx + e) +a
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((dxx+c)/(a+bxcot(f*x+e)),x, algorithm="giac")
[Out] integrate((d*x + c)/(bxcot(f*x + e) + a), x)

maple [B] time = 2.25, size = 445, normalized size = 3.53

) ] ] . 2i(fx+c)
12 o 2bcln (el(f "*e)) beln (a e2ilFxre)  jetilfreely gy ib) bd In (1 - %) x bdln (1 ‘
2ib+2a+ib+a_f(ib+a)(ib—a)+ £ (ib+a) (ib - a)  fGb+a)(-ib+a)  f2(ib

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)/(a+bxcot(f*x+e)),x)
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[Out] 1/2/(a+Ixb)*d*x~2+1/(a+I*b)*c*x-2/fxb/(a+I*b)*c/(I*b-a)*1n(exp(I*(f*x+e)))+
1/£*b/ (a+I*b)*c/(Ixb-a)*1ln(a*xexp(2*I* (fxx+e))+I*xexp (2*xI*(f*x+e))*b-a+I*b)-1

/fxb/ (a+I*b)*d/ (a-I*b)*1n(1-(a+Ixb)*exp(2*I*(f*x+e))/(a-I*b))*x-1/f"2xb/(a+
I*b)*d/(a-I*b)*1n(1-(a+Ixb)*exp(2*I*(f*x+e))/(a-I*b))*e+Ixb/(a+I*b)*d/(a-I*

b) *x"2+2%I/f*b/ (a+I*b)*d/ (a-I*b)*e*xx+I/f~2%b/ (a+I*b)*d/(a-I*b)*e”~2+1/2+I/f"

2*%b/ (a+I*b)*d/(a-I*b)*polylog(2, (a+I*b)*exp(2*I*(fxx+e))/(a-I*b))+2/£~2*b/(
a+Ixb)*d*e/(Ixb-a)*1ln(exp(I*(fxx+e)))-1/£"2xb/(a+Ixb)*d*e/(Ixb-a)*1ln(a*exp(

2xI* (fxx+e) ) +I*xexp (2% I*x (f*x+e) ) *b-a+Ixb)

maxima [B] time = 0.67, size = 406, normalized size = 3.22

2ab cos(2fx+26)+(u2—b2) sin(2fx+26) 2ab sin(Zfx+26)+a2+b2—(a2—b2)(
a2+b? ! a2+b?

(a+ib)df?x* +2(a+ib)cf2x — 2ibdfxarctan (—

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((dxx+c)/(atbxcot(f*x+e)),x, algorithm="maxima"

[Out] 1/2*((a + I*b)*d*f~2%x"2 + 2*(a + I*b)*cxf~2+x - 2*I*bkd*xf*x*arctan2(-(2*ax
bxcos (2xf*x + 2%e) + (a2 - b™2)*sin(2xf*x + 2*xe))/(a"2 + b~2), (2*axb*sin(

2xfxx + 2%e) + a”2 + b™2 - (2”2 - b"2)*cos(2xf*x + 2xe))/(a"2 + b72)) - bxd
xf*xxxlog(((a”™2 + b72)*cos(2xf*x + 2%e) 2 + 4xaxb*xsin(2xfxx + 2%e) + (a”2 +
b~2)*sin(2*f*x + 2*%e)”2 + a”2 + b"2 - 2x(a”2 - b"2)*cos(2xfxx + 2*e)) /(a2

+ b72)) - 2xIxbkxckxfxarctan2(bxcos(2xf*x + 2%e) + a*sin(2*f*xx + 2%e) + b, ax
cos(2*f*x + 2%e) - b*xsin(2xf*x + 2%e) - a) - bxcxf*xlog((a™2 + b~2)*cos(2xf*

X + 2%e)”"2 + 4dxaxb*xsin(2xf*xx + 2*%e) + (272 + b72)*sin(2*f*x + 2*%e)”2 + a2

+ b™2 - 2%(a”2 - b72)*cos(2*f*x + 2%e)) + I*bxd*dilog((I*a - Db)*e” (2xI*fx*x

+ 2%I*xe)/(I*xa + b)))/((a”2 + b"2)*f"2)

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

c+dx
f dx
a+ bcot(e+fx)
Verification of antiderivative is not currently implemented for this CAS.

[In] int((c + dx*x)/(a + b*cot(e + f*x)),x)
[Out] int((c + d*x)/(a + b*cot(e + f*x)), x)

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

c+dx
f dx
a+bcot(e+fx)
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)/(at+b*cot(f*x+e)),x)

[Out] Integral((c + d*x)/(a + bxcot(e + f*x)), x)
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1
3.55 f (c+dx)(a+b cot(e+fx)) ax

Optimal. Leaf size=23

1
Int ((c + dx)(a + beot(e + fx))’x)

[Out] Unintegrable(1/(d*x+c)/(atb*cot (f*x+e)),x)

Rubi [A] time = 0.06, antiderivative size = 0, normalized size of antiderivative = 0.00,
. . ber of rul

number of steps used = 0, number of rules used = 0, integrand size = 0, Y T —

integrand size

0.000, Rules used = {}
1
f dx
(c + dx)(a + beot(e + fx))

Verification is Not applicable to the result.
[In] Int[1/((c + d*x)*(a + bxCotle + f*x])),x]
[Out] Defer[Int][1/((c + d*x)*(a + bxCotl[e + fxx])), x]

Rubi steps

1 1
beotie f) = f C+ 0@+ bootle + f) ™

f (c +dx)(a+

Mathematica [A] time = 1.97, size = 0, normalized size = 0.00

! d
beot(e + fx)

f (c+dx)(a+

Verification is Not applicable to the result.

[In] Integrate[1/((c + d*x)*(a + b*Cot[e + f*x])),x]

[Out] Integratel[1/((c + d*x)*(a + bxCot[e + f*x])), x]

fricas [A] time = 0.53, size = 0, normalized size = 0.00

1

integral ,X
adx + ac + (bdx + bc) cot (fx + e)

Verification of antiderivative is not currently implemented for this CAS.



[In] integrate(1/(d*x+c)/(atb*cot(f*x+e)),x, algorithm="fricas")
[Out] integral(l/(axd*x + a*c + (b*d*x + bxc)*cot(f*x + e)), x)
giac [A] time = 0.00, size = 0, normalized size = 0.00

1
f (dx + c)(b cot (fx + e) + a)

dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)/(atb*cot(f*x+e)),x, algorithm="giac")
[Out] integrate(1/((d*x + c)*(bxcot(f*x + e) + a)), x)
maple [A] time = 3.29, size = 0, normalized size = 0.00

1

f(dx+c) (a+bcot(fx+e)) ax

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(d*x+c)/(atb*cot (f*x+e)),x)
[Out] int(1/(d*x+c)/(a+b*cot (f*x+e)) ,x)

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

308

2ab cos(2 fx+2 e)+(a2—b2) sin

-2 (a2b + b°)d

(a4+2 a2b2+b4)dx+((u4+2 a2b2+b4)dx+(a4+2 a2b2+b4)c) cos(Z fx+2 e)2+((u4+2 u2b2+b4)dx+ (a4+2 a2b2+b4)c) sin(2 fx+2e

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)/(atb*cot(f*x+e)),x, algorithm="maxima")

(a2 + b2)d

[Out] (2x(a”2%b + b~3)*d*integrate(-(2*a*xbkxcos(2xf*x + 2%e) + (2”2 - b~2)*sin(2*f
*x + 2%e))/((a”4 + 2*xa™2%b"2 + b~4)*d*x + ((a”4 + 2%a"2%b"2 + b™4)*d*x + (a
4 + 2%a”2*%b72 + bT4)*c)*cos(2*f*x + 2*%e)”2 + ((a”4 + 2%¥a"2*%b"2 + b74)*d*x
+ (a4 + 2*a”2*b"2 + b74)*c)*sin(2*xf*x + 2%xe)”2 + (a”4 + 2*%a”2*b"2 + b74)*c
- 2x((a"™4 - b4)*d*x + (a4 - b~4)*c)*cos(2xf*x + 2%e) + 4*%((a~3%b + a*xb”3
)*¥d*x + (a”3*b + a*b”3)xc)*sin(2*xf*x + 2%e)), x) + axlog(d*x + c))/((a~2 +

b~2)*d)
mupad [A] time = 0.00, size = -1, normalized size = -0.04

1
f(a+bcot(e+fx)) (c+dx) ax




Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/((a + bxcot(e + f*xx))*(c + d*x)),x)
[Out] int(1/((a + b*cot(e + f*xx))*(c + d*x)), x)

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

1
f (a + b cot (e +fx)) (c + dx) ax

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)/(a+b*cot (f*x+e)),x)

[Out] Integral(l/((a + b*cot(e + f*x))*(c + d*x)), x)
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1
3.56 f (c+dx)?(a+b cot(e+fx)) ax

Optimal. Leaf size=23

1
I“t((c + dx)2(a + beot(e + fx))’ x)

[Out] Unintegrable(1/(d*x+c)~2/(atb*cot(f*x+e)),x)

Rubi [A] time = 0.06, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

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

0.000, Rules used = {}
1
f dx
(¢ + dx)?(a + bcot(e + fx))

Verification is Not applicable to the result.
[In] Int[1/((c + d*x)"2x(a + bxCotle + f*x])),x]
[Out] Defer[Int][1/((c + d*x)"2x(a + b*Cot[e + f*x])), x]

Rubi steps

1 1
beotie fy = f c+ dxPa+bootie s )

f (c+dx)%(a +

Mathematica [A] time = 3.94, size = 0, normalized size = 0.00

L d
bcot(e + fx)) *

f (c +dx)2(a +

Verification is Not applicable to the result.

[In] Integrate[1/((c + dxx)"2*(a + bxCot[e + f*x])),x]
[Out] Integratel[1/((c + d*x)~2*(a + b*Cotl[e + f*x])), x]

fricas [A] time = 0.64, size = 0, normalized size = 0.00

1
integral X
ad?x? + 2 acdx + ac? + (bd2x2 + 2 bedx + bcz) cot ( fx+ e)

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

[Out] integral(1/(a*d”2*x"2 + 2kakxckd*x + a*c”™2 + (bxd"2%x"2 + 2xbxcxd*x + b*c~2)
xcot (£*x + e)), x)

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

1

j}wwwf@aﬁgx+a+ayh

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)~2/(a+bxcot(f*x+e)),x, algorithm="giac")
[Out] integrate(1/((d*x + c) 2*(b*cot(f*x + e) + a)), x)

maple [A] time = 5.05, size = 0, normalized size = 0.00

1

f(dx+c)2 (a+bcot(fx+e)) o

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(d*x+c) 2/ (atb*cot (f*x+e)),x)
[Out] int(1/(d*x+c)~2/(a+b*cot(f*x+e)) ,x)

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

=2 ((a2b + b3)d2x + (a2b + b%)cd) [

(a4+2 a2b2+b4)d2x2+2 (a4+2 a2b2-+b* )cdx+ (a4+2 a2b2+b4)cz+((a4+2 a2b2+b4)d2x2+2 (a4+2 a%b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)”~2/(a+b*cot(f*x+e)),x, algorithm="maxima"

[Out] (2x((a”2*%b + b~3)*d"2*x + (a~2*%b + b~3)*c*d)*integrate (- (2*a*bxcos(2*f*x +
2xe) + (2”2 - b"2)*sin(2*fxx + 2xe))/((a"4 + 2%a"2*b"2 + b74)*d"2*x"2 + 2% (

a"4 + 2*¥a”2*%b"2 + b74)*cxd*x + (a4 + 2*%a”2%b"2 + b"4)*c”2 + ((a"4 + 2*a"2x%

b™2 + bT4)*d"2%x72 + 2*%(a”4 + 2*xa"2*%b"2 + b74)*ckd*x + (274 + 2*xa"2%b"2 + b
“4)*xc”2)kcos(2xfxx + 2xe)”2 + ((a”4 + 2*%a”"2*%b"2 + b74)*d"2*%x"2 + 2*%x(a”4 + 2
*a"2%b"2 + bT4)*ckdxx + (a”4 + 2*%a”2*%b72 + bT4)*c"2)*sin(2*f*x + 2%e)”"2 - 2
*((a™4 - b74)*d"2*x"2 + 2%¥(a”"4 - b"4)*c*xd*x + (2”4 - b74)*c”2)*cos(2xf*x +

2xe) + 4*x((a”3xb + a*b”3)*d"2*x"2 + 2x(a"3*b + a*b~3)*ckd*x + (a"3*b + axb”
3)*c”2)*xsin(2*fxx + 2*xe)), x) - a)/((a”2 + b™2)*xd"2xx + (2”2 + b~2)*c*d)



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

1

f(a+bcot(e+fx)) (c +dx)* o

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/((a + b*cot(e + fx*xx))*(c + d*x)~2),x)
[Out] int(1/((a + b*xcot(e + f*xx))*x(c + d*x)~2), x)

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

1
f (a+beot(e+ fx)) (c + dx)’

dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)**2/(atbxcot (f*x+e)) ,x)

[Out] Integral(1l/((a + bxcot(e + fxx))*(c + d*x)**2), x)
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3
3.57 f (c+dx)

(a+b cot(e+fx))?
Optimal. Leaf size=839

2ie+2ifx (a+ib)82ie+2ifx) (
— | (C

(a+ib)e .
bc+dvt  (c+dot  P(c+dot 2010 (1 - )(C +dx)> 2ib*log (1 Bl——
T+ ib2Ga+byd Aa+ib2d (a2 + bz)z g (a — ib)(a + ib)2f - (a2 + bz)z f

[Out] -3*%Ixb~2xd~2*(d*x+c)*polylog(3, (a+I*b)*exp(2+xI*xe+2*xI*xf*x)/(a-I*b))/(a~2+b"2
)"2/£73-2xb" 2% (d*x+c) "3/ (a-I*b)/(a+Ixb) ~2/(I*a+b-(I*a-b)*exp(2+I*e+2*I*f*x)
)/f+1/4% (dxx+c) "4/ (a+I*b) ~2/d-b* (d*x+c) ~4/(a+Ix*b) "2/ (I*a+b)/d-b~2* (d*x+c) "4
/(a"2+b~2) "2/d+3*b"2xd* (d*x+c) "2x1n(1-(a+Ixb)*xexp (2*xI*e+2xI*f*x)/(a-I*b))/(
a~2+b"2) "2/£72-2%b* (d*x+c) “3*1n(1-(a+I*b)*exp (2xI*e+2xI*xf*x)/(a-I*b))/(a-I*
b)/(a+I*b) ~2/f-3%Ixb~2xd~2* (d*x+c)*polylog(2, (a+I*b)*exp(2xI*e+2*xI*xf*x)/(a-
Ixb))/(a~2+b~2)"2/£73-2*I*b"2x (d*x+c) "3*x1n(1-(a+I*b)*exp (2*xI*xe+2xI*xf*x)/(a-
I*b))/(a”2+b~2) ~2/f-3*b*xd* (d*x+c) "2*polylog(2, (a+I*b)*exp (2xI*e+2*I*xf*x)/(a
-Ixb))/(a+I*b) "2/ (I*a+b)/f~2-3*b~2xd* (d*x+c) “2*polylog(2, (a+I*b)*exp(2*I*xe+
2xIxf*x)/(a-Ixb))/(a~2+b”2)"2/£72+3/2xb~2*%d"3*polylog(3, (a+Ixb)*exp (2*I*e+2
xI*xf*xx) /(a-I*b))/(a~2+b~2) ~2/f~4-3xb*d~2x (d*x+c) *polylog(3, (a+I*b) *exp (2*I*
e+2xIxfxx)/(a-I*b))/(a-I*b)/(atIxb)~2/f73-2%I*b~2x(d*x+c)~3/(a"2+b"2)"2/£f+3
/2%b*d~3*polylog(4, (a+I*b)*exp(2xI*xe+2xIxfxx)/(a-I*b))/(a+I*b) "2/ (I*a+b)/f~
4+3/2*b"2xd"3*polylog(4, (a+I*b)*exp (2xI*e+2*xIxf*x)/(a-I*b))/(a~2+b"2)"2/f"4

Rubi [A] time = 1.97, antiderivative size = 839, normalized size of antiderivative
= 1.00, number of steps used = 21, number of rules used = 9, integrand size = 20,

number of rules _ ) 450, Rules used = {3734, 2185, 2184, 2190, 2531, 6609, 2282, 6589, 2191}

integrand size

(a+ib)€2ie+2ifx . (a+ib)€2ie+2ifx
b(c + dx)* .\ (c+dx)*  b?(c+dx)* 2blog (1 e ) (c+dx)> 2ib*log (1 e ) (c
(a +ib)%2(ia + b)d  4(a + ib)%d ( 2+ b2)2 J (a —ib)(a + ib)*f ( 2+ b2)2 ¥

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

[Out] ((-2%I)*b~2*(c + d*x)~3)/((a"2 + b~2)72xf) - (2*b~2x(c + d*x)~3)/((a - I*b)
x(a + Ixb)"2x(I*a + b - (Ixa - D)*E~((2*I)xe + (2xI)*f*x))*f) + (c + d*x)74
/(4x(a + Ixb)72%d) - (bx(c + d*x)~4)/((a + I*b)~2x(Ixa + b)*d) - (b~ 2x(c +
dxx)~4)/((a"2 + b72)72%d) + (3*xb~2*d*(c + d*x) " 2xLog[l - ((a + I*b)*E~((2*I

Yke + (2xI)*f*x))/(a - Ixb)])/((a"2 + b™2)72%xf72) - (2xbx(c + d*x) " 3*Logl[1l

- ((a + I*b)*E~((2*¢I)*e + (2*I)*f*x))/(a - I*b)])/((a - I*b)*(a + I*b) 2xf)

- ((2xI)*b72x(c + d*x)~3*Logl[l - ((a + Ixb)*E~((2%I)*e + (2%I)*f*x))/(a -
I¥b)])/((a"2 + b~2)72+f) - ((3*%I)*b~2xd"2x(c + d*x)*PolyLog[2, ((a + I*b)*E
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“((2%I)xe + (2+¢I)*fx*x))/(a - I*b)])/((a”2 + b72)72%f73) - (3*bxd*x(c + d*x)~
2*PolyLog[2, ((a + Ixb)*E~((2%I)*e + (2%I)*f*x))/(a - I*b)])/((a + I*b) 2x(
Ixa + b)*£72) - (3*%b72xd*(c + d*x) 2xPolyLogl[2, ((a + I*b)*E~((2*I)*e + (2%
D*f*x))/(a - I*¥b)])/((a"2 + b~2)"2%f~2) + (3*%b~2xd~3xPolyLog[3, ((a + Ixb)
*E7((2*%I)*e + (2*I)*f*x))/(a - Ixb)])/(2%x(a"2 + b~2)72xf74) - (3xb*d"2*(c +
dxx)*PolyLog[3, ((a + I*b)*E~((2xI)*e + (2xI)*fx*x))/(a - Ixb)])/((a - Ixb)
x(a + Ixb)"2xf73) - ((3*%I)*b~2xd"2x(c + d*x)*PolyLogl[3, ((a + I*b)=*E~((2*I)
xe + (2xI)xfxx))/(a - I*b)])/((a”2 + b72)"2%f73) + (3*bxd~3*PolyLogl[4, ((a
+ I*xb)*E~((2%xI)xe + (2xI)xfxx))/(a - I*b)])/(2%(a + I*b) 2*(I*a + b)*f~4) +
(3*%b~2xd~3*PolyLog[4, ((a + I*b)*E~((2*I)*e + (2*xI)*fxx))/(a - I*b)])/(2x*(
a~2 + b72)"2xf~4)
Rule 2184

Int[((c_.) + (A_D)*x))"(m_.)/((a_) + (b_)*x((F_)~((g_.)x((e_.) + (f_.)*(x
D))" (n_.)), x_Symbol] :> Simp[(c + d*x)"(m + 1)/(a*d*(m + 1)), x] - Distl[
b/a, Int[((c + d*x)"mx(F~(gx(e + f*xx)))™n)/(a + bx(F~(g*x(e + f*x)))"n), x],
x] /; FreeQ[{F, a, b, c, d, e, f, g, n}, x] && IGtQ[m, O]

Rule 2185

Int[((a_) + (b_)*((F_) " ((g_.)*x((e_.) + (£_)*x(x_))))"(n_.)) " (p_)*((c_.) +
(d_)*(x_))"(m_.), x_Symbol] :> Dist[1/a, Int[(c + d*x)"m*x(a + b*x(F~(gx(e +
fxx)))™n)~(p + 1), x], x] - Dist[b/a, Int[(c + d*x) m*x(F~(g*x(e + f*x))) n*
(a + bx(F~(gx(e + £*x)))"n)"p, x], x] /; FreeQ[{F, a, b, ¢, d, e, f, g, n},
x] && ILtQ[p, 0] && IGtQ[m, O]

Rule 2190

Int [(CCF_)~((g_.)*((e_.) + (£_)*(x_))))"(n_.)*((c_.) + (d_.)*(x_))"(m_.))/
(@) + (b_)*x((F_)"((g_.)*((e_.) + (£_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x)"m*Log[1l + (bx(F~(gx(e + f*x)))"n)/al)/(bxfxg*n*Logl[F]), x] - Di
st [(d*m) / (bxfxg*n*Log[F]), Int[(c + d*x)~(m - 1)*Logl[l + (b*x(F~(gx(e + f*x)
))7"n)/al, x1, x] /; FreeQ[{F, a, b, ¢, d, e, f, g, n}, x] && IGtQ[m, O]

Rule 2191

Int [((F_)~((g_.)*x((e_.) + (£_.)*x(x_))))"(n_.)*((a_.) + (b_.)*x((F_)~((g_.)*(
(e_.) + (£_)*(x))))"(@m_.))"(p_.)*((c_.) + (d_.)*(x_)) " (m_.), x_Symbol] :>
Simp[((c + d*x) m*(a + b*(F (gx(e + £*x)))"n) " (p + 1))/ (bxf*xg*n*x(p + 1)*Lo
glF1), x] - Dist[(d*m)/(b*f*gxnx(p + 1)*Log[F]), Int[(c + d*x)"(m - 1)*(a +
bx(F~(gx(e + £*xx)))"n)"(p + 1), x], x] /; FreeQ[{F, a, b, ¢, d, e, f, g, m
, 0, pr, x] && NeQ[p, -1]

Rule 2282
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Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int [FunctionOfExponentialFunction[u, x]1/x, x], x, v], x]] /; Functi
onOfExponentialQ[u, x] && !MatchQ[u, (w )*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)[Lv_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2531

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

Rule 3734

Int[((c_.) + (d_)*(x_))"(m_.)*((a_) + (b_.)*tan[(e_.) + (f_.)*(x_)1)"(n ),
x_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (1/(a - I*b) - (2*Ixb)/(a"2
+ b™2 + (a - Ixb)"2«E~(2%I*x(e + f*x))))~(-n), x], x] /; FreeQ[{a, b, c, d,
e, f}, x] && NeQ[a"2 + b~2, 0] && ILtQ[n, O] && IGtQ[m, O]

Rule 6589

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

Rule 6609

Int[((e_.) + (f_.)*(x_)) " (m_.)*PolyLogln_, (d_.)*((F_)"((c_)*((a_.) + (b_.
)*(x_))))"(p_.)], x_Symbol]l :> Simp[((e + f*x) m*PolyLog[n + 1, d*(F~(c*(a
+ b*x)))"pl)/(bxcxp*Log[F]), x] - Dist[(f*m)/(bxc*p*Logl[F]), Int[(e + f¥x)~
(m - 1)*PolyLogln + 1, dx(F~(cx(a + b*x)))7pl, x], x] /; FreeQ[{F, a, b, c,
d, e, £, n, p}, x] && GtQ[m, O]

Rubi steps
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_ f (c +dx)> 4b%(c + dx)? . 4b(c
@+ 0y (ia (1 - @) i (1 N %) 52i6+2ifX)2 (a + ib)? ( in (1 - %)
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(a+ ib) (a2 + b2) (ia + b — (ia - b)e?e+2if) f T4+ ibpd  (a+ib)ya+byd

2ib%(c + dx)® _ 2b%(c + dx)? s (c + dx)* 1
(a2 + bz)z f (a+ib) (a2 + b2) (ia + b — (ia - b)e2e+2ifx) £~ Aa+ibyd  (aA

_ _Zibz(c +dx)3 2b%(c + dx)? (c +dx)* 1
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2ib%(c + dx)® ~ 20%(c + dx)3 N (c +dx)* |
(2 + bz)z F o (a+ib) (a2 + b2) (ia + b = (ia - b)e?e+2f*) f ~ 4(a+ib)*d  (a+

2ib%(c + dx)? _ 20%(c + dx)3 s (c +dx)* 1
(2 + bz)z F o (a+ib) (a2 + b2) (ia + b = (ia - b)e?e+2f*) f ~ 4(a+ib)*d  (a+

2ib*(c +dx)° 2b%(c + dx)3 s (c +dx)* 1
(2 + bz)z F o (a+ib) (a2 + b2) (ia + b = (ia - b)e?e+2f*) f ~ 4(a+ib)*d  (a+

Mathematica [B] time = 10.66, size = 1682, normalized size = 2.00

result too large to display
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Warning: Unable to verify antiderivative.

[In] Integratel[(c + d*x)~3/(a + b*Cot[e + f*xx])~2,x]

[Out] (bx((-4*xbx(c + d*x)~3)/(a + I*b) + (2xaxfx(c + d*x)"4)/((a + I*b)xd) + (12%
ckdx(ax (-1 + E~((2*I)*e)) + Ixb*x(1 + E~((2%I)*e)))*(-(b*d) + axc*f)*x*Logl1
+ (-a + Ixb)/((a + I*b)*E~((2%I)*(e + f*x)))]1)/((a - I*b)*((-I)*a + b)*f)
- (6%¥d72*%(ax(-1 + E~((2xI)*e)) + I*b*x(1 + E~((2*xI)*e)))*(b*d - 2*a*c*xf)*x"2
xLog[1 + (-a + Ixb)/((a + Ixb)*E~((2%I)*(e + fxx)))])/((a - I*b)*x((-I)*a +
b)*f) + (4xaxd”3*(ax(-1 + ET((2%I)*e)) + I*b*x(1 + E~((2*I)*e)))*x"3*Log[l +
(ma + Ixb)/((a + I*b)*E~((2%xI)*(e + f*xx)))]1)/((a - Ixb)*((-I)*a + b)) + (2
*c" 2% (ax (-1 + E"((2%I)*e)) + I*b*(1 + E~((2*I)*e)))*(-3*b*d + 2*axc*f)x*(2*f
*x + IxLogla - I*b - (a + Ixb)*E"((2%xI)*(e + f*x))]))/((a”2 + b™2)*f) - (6%
ckdkx(a*x(-1 + E7((2*I)*e)) + Ixb*x(1 + E~((2%I)*e)))*(-(b*d) + axcxf)*PolyLog
[2, (a - Ixb)/((a + Ixb)*E~((2%I)*(e + f*x)))])/((a”2 + b~2)*£72) + (3*d~2%
(ax(-1 + ET((2*%I)*e)) + I*bx(1 + E~((2*I)*e)))*(b*xd - 2%akxcx*f)*(2*f*x*PolyL
ogl2, (a - I*¥b)/((a + Ixb)*E~((2%I)*(e + f*x)))] - I*PolyLogl[3, (a - Ix*b)/(
(a + I*xb)*E~((2%xI)*(e + f*x)))1))/((a"2 + b~2)*f~3) - (3*axd~3x(a*x(-1 + E~(
(2xI)*e)) + I*xbx(1 + E~((2%I)xe)))*(2xf~2+xx"2*%PolyLog[2, (a - I*b)/((a + Ix
b)*E~((2%I)*(e + fxx)))] - (2%I)*f*x*PolyLogl[3, (a - I*b)/((a + Ixb)*E~((2x*
Dx(e + £xx)))] - PolylLogl[4, (a - I*b)/((a + I*b)*E~((2*I)*(e + f*x)))]1))/(
(a2 + b™2)*%£f73)))/(2x(a - Ixb)*x(a + I*b)*((-I)*ax(-1 + E~((2*I)*e)) + b*x(1
+ E7((2xI)*e) ) )*f) + (3*x"2x(-(a*xc™2xd) - I*b*c™2*d + axc 2xd*Cos[2xe] - I
*b*xc " 2*%d*Cos [2*e] + I*xaxc™2*d*Sin[2*e] + b*xc~2xd*Sin[2*e]))/(2x(a - I*b)*(a
+ I*b)*(-a + I*b + axCos[2*e] + I*b*Cos[2*e] + Ixax*xSin[2*e] - b*Sin[2*e]))
+ (x73*(-(axc*xd™2) - I*b*c*d™2 + axcxd"2*xCos[2*xe] - I*b*c*d"2*Cos[2*e] + I
*a*xc*d”"2*%Sin[2*e] + bxcxd~2*Sin[2*e]))/((a - I*b)*(a + I*b)*(-a + I*b + axC
os[2*e] + Ix*b*Cos[2*e] + I*a*Sin[2*e] - b*Sin[2*e])) + (x74*(-(a*d”3) - I*b
*d"3 + a*d"3*Cos[2*e] - I*b*d"3*Cos[2*e] + I*a*xd~3*Sin[2*e] + b*d~3*Sin[2*e
1))/ (4x(a - Ixb)*(a + Ixb)*(-a + I*b + a*xCos[2*e] + I*b*Cos[2*e] + I*axSin[
2%e] - b*Sin[2*e])) + x*x(c”3/(a"2 - (2*xI)*axb - b~2 + a~2*Cos[4xe] + (2*I)*
a*bxCos [4*xe] - b~ 2xCos[4*xe] + Ixa~2*Sin[4*e] - 2*axb*Sin[4xe] - I*b~2xSin[4
xe]) + (((-I)*a - b - Ixa*Cos[2*e] + b*Cos[2*e] + a*xSin[2*e] + I*b*Sin[2*e]
)x(4xaxb*xc”3*%Cos[2*e] + (4*I)*axb*xc”3*Sin[2*e]))/((a - I*b)*(a + I*b)*(-a +
Ixb + axCos[2*e] + I*b*Cos[2*e] + I*a*Sin[2*e] - b*Sin[2*e])*(a”"2 - (2*I)*
axb - b"2 + a"2*xCos[4*e] + (2*I)*axbxCos[4*xe] - b~ 2*Cos[4*e] + I*a~2xSin[4x*
e] - 2xaxb*Sin[4*xe] - I*b~2*Sin[4*e])) + (c~3*Cos[4*e] + I*c”~3*Sin[4*e])/(a
"2 - (2*%I)*axb - b"2 + a~2*Cos[4*e] + (2*xI)*axbxCos[4*e] - b~ 2*Cos[4*e] + I
*a"2+Sin[4*e] - 2*axbxSin[4*e] - I*b~2*Sin[4*e])) + (b~ 2*c~3*Sin[f*x] + 3*b
“2%cT2%d*xkSin [fxx] + 3*%b"2%c*kd"2*x72*Sin[f*x] + b"2*xd"3*x"3*Sin[f*x])/((a
- I*b)*(a + I*b)*f*x(b*xCos[e] + a*Sin[e])*(b*Cos[e + f*x] + a*Sin[e + fx*x]))

fricas [C] time = 0.87, size = 3359, normalized size = 4.00

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

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

[Out] 1/4*((a"2*b - b~3)*d"3*f 4*x"4 - 4*xaxb~2xc"3*%f~3 - 4*(axb”2xd"3*%f"3 -
b - b73)*xcxd"2+%f74)*x"3 - 6% (2*%axb"2xcxd"2*%f"3 - (a”2*b - b73)*cT2xd*xf"4) *x
"2 - 4% (3*kaxb"2xcT2xd*f"3 - (a”2%b - bT3)*c"3*xf"4)*xx + ((a”2*%b - b73)*d"3*f
“4xx"4 - 4xaxb"2xc”3*f"3 - 4x(axb”2xd"3*f"3 - (a"2%b - b"3)*kcxd"2*xf"4)*x"3
- 6% (2%axb™2xc*kd"2xf"3 - (a”"2*b - bT3)*cT2xd*f"4)*x"2 — 4% (3*axb " 2xc 2*d*xf"
3 - (a™2*%b - b"3)*c”3*xf74) *x)*cos(2xf*x + 2%e) + (6%I*axb " 2xd"3*f"2*xx"2 + 6
*kaxb ™ 2xc 2%d*f"2 - 6xIxb " 3kcxd " 2xf + 6xI*x(2*xaxb™2*xcxd"2+%f"2 — b~ 3xd " 3*f)*
x + (6xIxa*xb”2xd"3*f"2%x"2 + 6*xI*xaxb " 2xc 2%d*xf~2 — 6xI*b " 3kckxd"2xf + G6xI*x(2
*axb " 2%ckd"2*f 72 — b73*%d"3*f)*x) *cos (2xf*kx + 2%e) + (6+%I*a”2%b*kd"3*f"2*xx"2
+ 6xI*a”2xbxc 2xd*f"2 - 6*xI[*axb~2kxckd"2*xf + 6xI*(2*a " 2*bkxckxd 2*xf~2 - axb~2*
d"3*f) *x) *sin(2*xf*x + 2*e))*dilog(-(a"2 + b™2 - (2”2 + 2xIxaxb - b~2)*cos(2
*f*xx + 2%e) + (-I*a”"2 + 2xaxb + I*b~2)*sin(2xf*x + 2xe))/(a”™2 + b™2) + 1) +
(—6%I*xaxb™2xd"3*f"2xx"2 — 6*xI*axb™2xc™2x%d*f~2 + 6xI*xb " 3kckxd " 2xf — 6xI*x(2*a
*b"2%xc*kd"2%xf "2 - bT3%dA"3xf) *x + (—6xIxaxb”2xd"3kf"2%x"2 - 6*xI*kaxb " 2kxc 2xdxf
"2 + 6%I*b " 3%ckd"2%f - 6xI*(2*xaxb”2xcxd"2*xf"2 - b73*%d"3*f)*x)*cos (2xf*x + 2
xe) + (—6xI*a”2xbxd~3*xf 2%x"2 - 6*I*a”2xbxc 2xd*f~2 + 6*xI*a*b”™2kcxd"2*xf - 6
*xI* (2*%a"2%bkcxd"2%xf72 - a*b”2xd”"3*f) *x) *sin(2*xf*x + 2xe))*dilog(-(a”2 + b~2
- (a”2 - 2*xI*axb - b~2)*cos(2*f*x + 2*e) + (I*a~2 + 2*axb - I*b~2)*sin(2*f
*x + 2%e))/(a”2 + b72) + 1) + 2% (2*axb"2*xd"3*e”3 - 2*axb”2*c " 3*f"3 + 3*xb~ 3%
d"3*e"2 + 3% (2*axb”2*xc"2*d*e + b7 3*xc"2*d)*f"2 - 6x(a*bT2*c*kd"2%e”2 + b~ 3*cx*
d"2*e)*f + (2*xaxb~2%d"3%e”3 - 2*a*bT2xc"3*f"3 + 3*%b"3*%d"3*e”2 + 3*(2xaxb"2x
cT2xd*e + b73*cT2xd)*f72 - 6x(a*xb"2*xc*d”"2*e”2 + b7 3kckd"2%e) *f)*cos(2xFf*xx +
2%e) + (2*%a”"2xbxd"3%e”3 - 2*a”2*b*xc”3*f"3 + 3xaxb”2+%d"3*e”2 + 3*(2*a”"2xb*c
"2%d*e + axb"2xcT2xd)*f"2 - 6*(a”2*bkxckd"2*xe”2 + axb”2kxc*d"2%e) *f)*sin(2xfx*
X + 2xe))*log(1/2%a”2 + Ixaxb - 1/2xb"2 - 1/2x(a”2 + b~2)*cos(2xfxx + 2xe)
+ 1/2%(I*a”2 + I*b7"2)*sin(2xf*x + 2%e)) + 2x(2*axb™2*%d"3*e”3 - 2xa*xb~2xc~3*
£73 + 3*b73xd"3%e"2 + 3% (2*xax*b”2*xc”2xd*e + b73xcT2*d)*f72 - 6*x(axbT2xcxd"2x
e”2 + b 3xcxd " 2*xe)*f + (2%axb"2x%d"3*e”3 - 2*xaxb"2xc”3*f"3 + 3*b~3*d"3*e"2 +
3k (2kaxb™2xc"2xd*xe + b73*%c”2*d) *f72 — 6x(axb"2xc*d"2%e”2 + b7 3*kckxd"2*xe)*f)
*cos (2%f*x + 2%e) + (2*%a"2%b*d"3*e”3 - 2*%a " 2xbxc~3*%f"3 + 3*xa*xb”"2xd"3*e”2 +
3% (2%a"2xbxc”2*%dxe + axb”2xcT2*d)*f"2 - 6x(a"2*bxc*d"2*xe”2 + axb”2*xc*xd”2x*e)
*xf)*sin(2*f*x + 2xe))*log(-1/2%a"2 + I*axb + 1/2¥b"2 + 1/2*%(a”2 + b~2)*cos(
2%f*xx + 2%e) + 1/2%x(I*a”2 + I*b~2)*sin(2*xf*xx + 2xe)) - 2% (2*a*xb™2*xd"3*f~3*x
3 + 2%axb"2%d"3*%e”3 + 6xaxb”2xc " 2kdxexf"2 + 3*%b"3%d"3*e”2 + 3% (2kaxb~2xcxd
"2+%f73 - bT3xd"3*f"2)*x"2 - 6% (a*b”"2kckd"2*xe”2 + b~ 3kckd"2*e) *f + 6k (axb"2x
c"2xd*f"3 - b 3*kckd"2*xfT2)*x + (2%axb”2*%d"3*f"3*x"3 + 2*xaxb~2*%d"3*e”3 + 6*a
*b72xc"2xd*exf "2 + 3*b73*%d"3*%e”2 + 3% (2xaxb"2kc*d"2xf"3 - b"3*%d"3*f72) *x "2
- 6*x(a*b”2*xckxd"2*e”2 + b7 3xc*kd"2%e) *f + 6% (axbT2xcT2xd*f"3 - b7 3*c*kd"2*f"2)
*x)*cos (2xf*xx + 2*xe) + (2%a~2%b*d"3*f"3*x"3 + 2*xa"2%b*d"3*e”3 + 6*a " 2xbxc”"2
*dxexf~2 + 3%axb"2%d"3*%e”2 + 3% (2*%a"2xbkckxd"2*f"3 - axb"2*xd"3*xf"2)*x"2 - 6%
(a™2*bxc*d"2*e”2 + axb”2xc*xd"2*e)*f + 6% (a”2xb*c”2xd*f~3 - axb"2xc*xd"2xf"2)

(a=2%
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*xx)*sin(2*f*x + 2xe))*log((a”™2 + b™2 - (a2 + 2xI*a*xb - b~2)*xcos(2*f*x + 2%
e) + (-I*a"2 + 2*xaxb + I*b"2)*sin(2*f*x + 2*e))/(a”2 + b~2)) - 2*x(2*a*xb~2*d
“3%f73*%x73 + 2*xaxb"2*xd"3%e”3 + 6*axb”2xc”2xd*exf"2 + 3*b"3*d"3xe”2 + 3*(2*a
*b72%c*d"2*4f73 - bT3x%d"3*%f72)*x"2 - 6% (axbT2xcxd"2%e”2 + b 3*kckd"2*e)*f + 6
*(axb”2xc”2xd*f"3 — b7 3xc*kd"2+xf72) *x + (2*axb"2xd"3*%f73*%x"3 + 2*axb"2xd"3*e
3 + 6xaxb"2xc " 2xdxe*xf"2 + 3*xb"3*%d"3%e”2 + 3% (2*axb"2kxckxd"2*f"3 - b~ 3x%d"3*f
"2)*x72 - 6x(axb"2xcxd"2%e”2 + b 3kckd"2*xe)*f + 6x(axb”2*xc”2*xd*f"3 - b~ 3*xcx
d"2*xf"2) *x)*cos (2*xf*x + 2*e) + (2*%a~2%b*xd"3*f"3*x"3 + 2*a”2*xb*d"3*e”3 + 6*a
“2xbxc T 2*xd*exfT2 + 3*axb"2xd"3*%e”2 + 3% (2%a”2*bkxckxd"2*xf"3 - axb"2xd"3*f"2)*
X"2 - 6x(a"2xb*c*d"2%e”2 + axbT2xcxd"2xe)*f + 6+ (a”2*bxcT2xd*xf"3 - axb”2*c*
d72*f72)*x) *sin(2*f*x + 2%e))*log((a™2 + b™2 - (a2 - 2xIxa*xb - b~2)*cos(2*
fxx + 2*%e) + (I*a”2 + 2*a*xb - I*b"2)*sin(2xf*x + 2%e))/(a"2 + b™2)) + (-3*I
*axb"2%d"3*cos (2xf*x + 2%xe) — 3*%I[*a " 2%b*d"3xsin(2xf*x + 2%e) - 3*I*axb~2*xd”
3)*polylog(4, ((a”2 + 2*I*xaxb - b~2)*cos(2xfxx + 2%e) + (I*a”2 - 2%axb - Ix
b~2)*sin(2xf*xx + 2%e)) /(a2 + b72)) + (3*xI*a*xb~2*d"3*cos(2*xf*x + 2xe) + 3*I
*a”"2xb*xd"3*sin(2*f*x + 2%e) + 3*xIxa*xb~2*d~3)*polylog(4, ((a”2 - 2*Ixa*b - b
"2)*xcos (2xf*xx + 2*%e) + (-I*a”2 - 2*axb + I*xb"2)*sin(2*f*x + 2*e))/(a"2 + b~
2)) - 3*%(2*%axb"2xd"3xfxx + 2*axb " 2kckd"2*xf - b~3*%d"3 + (2*axb”2xd"3*kf*kx + 2
*axb"2xckd"2%f - b73*%d"3)*cos(2xf*x + 2%e) + (2*%a"2xbxd"3*f*kx + 2%a”2xb*c*d
“2%f - a*b”2*d”"3)*sin(2xf*x + 2%e))*polylog(3, ((a”2 + 2*I*xaxb - b~2)*cos(2
*f*xx + 2%e) + (I*a™2 - 2%axb - I*b"2)*sin(2xf*x + 2%e))/(a”™2 + b72)) - 3*(2
*axb~2%d " 3xfxx + 2xaxb"2xckd"2xf - b73*%d"3 + (2*%axb"2xd"3*f*xx + 2kaxb~2xcxd
~2+%f - b"3*d"3)*cos(2xfxx + 2%e) + (2*a”"2xbkd"3xfxx + 2%a"2xb*c*kd"2xf - ax*b
“2xd73) *sin(2*f*x + 2%e))*polylog(3, ((a”2 - 2%Ikaxb - b~2)*cos(2*f*x + 2%e
) + (~I*a"2 - 2%axb + I*b"2)*sin(2*f*x + 2*xe))/(a"2 + b™2)) + ((a”3 - a*b”2
)*d"3*%f74%x"4 + 4xb73*cT3*f73 + 4% (b73%d"3*f73 + (273 - axb"2)*c*xd"2*f74)*x
"3 + 6% (2*b73*kckd"2*xf"3 + (a”3 - a*b”2)*kcT2xd*f"4)*x"2 + 4% (3*¥b"3*kcT2xd*f"3
+ (a”3 - a*b”2)*c”3*xf"4)*x) *sin(2*xf*x + 2*e))/((a”4*b + 2%a”2*b"3 + b~5)*f
“4xcos (2xf*xx + 2*%e) + (2”5 + 2*xa"3*b"2 + axb"4)*f 4*sin(2*xf*xx + 2%e) + (a”4
*b + 2*a”2%b~3 + b75)*f"4)

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

dx + ¢)’
f (dx +¢) _dx
(bcot(fx-+e)4—a)
Verification of antiderivative is not currently implemented for this CAS.

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

maple [B] time = 2.92, size = 3446, normalized size = 4.11

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

[In] int((d*x+c)~3/(at+b*cot (f*x+e)) ~2,x)

[Out] -8/(b-Ixa)~2/f73/(I*a+b)*b*a*xckd™2/(a-I*b)*e~3-12/(b-I*a) 2/£72/(I*a+b)*b~2
xcxd~2/ (a-I*b)*e*xx+4/(b-I*xa) ~2/£73/(I*a+b)*b*xa*d~3*e~3/(a-I*b)*x+3/(b-I*a)”
2/£72/ (I*xa+b)*b*axc~2*xd/ (a-I*b)*polylog(2, (a+I*b)*exp (2*xIx(f*x+e))/(a-I*b))
+3/(b-I*a)~2/£72/(I*a+b)*b*axd~3/(a-I*b)*polylog(2, (a+Ixb)*exp (2*I*(f*x+e))
/ (a-I*b))*x"2+4%I1/(b-I*a) 2/f/(I*a+b)*b*a*xc~3/(I*b-a)*1n(exp(I*(f*x+e)))-6/
(b-Ix*a)~2/£73/(I*a+b)*b~2xcxd~2/(a-I*b)*e~2-6/(b-I*a) 2/f/(I*a+b)*b"2*c*xd"2
/(a-I*b)*x~2-3/2/(b-I*a)~2/f74/(I*a+b)*b*a*d~3/(a-I*b)*polylog(4, (at+I*b)*ex
p(2*%Ix(fxx+e))/(a-I*b))-3/(b-I*a) 2/£73/(I*a+b)*b~2xc*d~2/(a-I*b)*polylog(2
, (a+Ixb) *exp (2*%I*x (fxx+e))/(a-I*b))+3/(b-I*a) 2/f~4/(I*a+b)*b*axd~3*xe~4/(a-I
*xb)+6/ (b-Ixa)~2/£73/(I*at+b)*b~2xd~3/(a-Ix*b)*e”2xx-3/(b-I*a) 2/£73/(I*a+tb)*b
~2xd~3/ (a-I*b)*polylog(2, (a+I*b)*exp(2*I*(f*x+e))/(a-I*b))*x+4/(b-I*a) 2/ (I
*a+b) xbxaxc*d~2/(a-Ixb)*x"3+6/(b-I*a) "2/ (I*a+b)*b*a*xc™2*xd/(a-I*b)*x"2-3/2*I
/(b-I*a)~2/f~4/(Ixa+b)*b~2+xd~3/(a-I*b)*polylog(3, (a+Ixb)*exp(2*I*x(f*x+e))/(
a-Ixb))+2*xI*b~ 2% (d"3*x~3+3*c*d~2*x"2+3*c~2xd*x+c"3) / (I*a+b) /f/(b-I*a) "2/ (ex
p(2*%Ix (fxx+e) ) *b-Ixexp (2*I* (f*xx+e))*a+tb+I*a)-6%I/(b-I*a) ~2/£72/(I*a+b)*b”~ 2%
c~2xd/ (I*¥b-a)*1n(exp(I*(f*x+e)))-3*%I/(b-I*a) ~2/f72/(I*a+b)*b~2%d~3/(a-I*Db)*
In(1-(a+I*b)*exp(2xIx(f*x+e))/(a-Ixb))*x"2-6%I/(b-I*a) ~2/f74/(I*a+b)*b~2*d"
3xe”2/(Ixb-a)*1n(exp (I*(f*xx+e)))+3*xI/(b-Ixa) ~2/f74/(I*a+b)*b~2xd~3/(a-Ixb)*
1n(1-(a+I*b)*exp(2*Ix(fxx+e))/(a-I*b))*e~2+6%I/(b-I*a) ~2/f72/(I*a+b)*bxa~2%
c"2xdx*e/ (Ixb-a)/(a+I*b)*1n(a*xexp (2*I* (f*xx+e))+I*exp (2xI* (f*x+e))*b-a+I*b)-6
*I/(b-I*a)~2/£~3/(I*a+b)*b*a~2xcxd"2*xe~2/(I*b-a)/(a+I*b)*1n(a*xexp (2+I* (f*x+
e))+I*xexp (2xI* (f*x+e))*b-a+I*b)-6%I/(b-I*a) ~2/f73/(I*atb)*b~2xc*xd"2xe/ (I*b-
a)/ (a+Ixb)*1n(a*xexp (2xI*(f*x+e))+Ixexp (2xI* (f*x+e))*b-a+Ilxb)*a+l/(2xI*a*xb+a
T2-b72) *c*xd"2*%x"3+3/2/ (2 I*axb+a~2-b"2) *c"2*xd*x"2+1/ (b-Ix*a) "2/ (I*a+b) *b*xax*d
=3/ (a-I*b)*x~4-2/(b-I*a) 2/f/(I*a+b)*b~2xd~3/(a-I*b)*x~3+4/(b-I*a) 2/£f74/(I
*a+b) *xb~2+d"3/ (a-I*b) *e~3+1/4/ (2xI*a*xb+a”2-b"2) *d"3*x"4+1/(2*I*axb+a"2-b"2)
*xCc"3%x-3/ (b-I*a) ~2/£72/(I*a+b)*b~3*c~2*d/ (I*b-a)/(a+I*b)*1n(a*xexp (2*xIx (f*x+
e))+I*xexp (2xI*(f*x+e))*b-a+I*xb)+2/(b-I*a) ~2/f/(I*a+b)*b~2xa*xc~3/(Ixb-a)/(at
I*b) *1n(axexp (2*I* (f*xx+e))+I*xexp (2*Ix (fxx+e))*b-a+I*b)+6/(b-I*a) ~2/£72/(I*a
+b) xbxa*xc~2*xd/ (a-Ixb)*e~2-3/(b-I*a) “2/f~4/(I*a+b)*b~3*d"3*e~2/(I*b-a)/(a+I*
b)*1n(a*xexp (2xI* (fxx+e))+I*xexp (2*xI* (f*x+e))*b-a+I*b)-6/(b-I*a)~2/f72/(I*a+b
)*b"2*xaxc”2*d*e/ (I*¥b-a)/ (a+I*b) *1n(a*xexp (2xI* (f*x+e) ) +I*xexp (2 I* (f*x+e) ) *b-
a+Ixb)+6/(b-Ixa) ~2/f73/(I*atb)*b~2*xa*xc*d"2*xe”~2/(I*b-a)/(at+I*b)*1n(axexp(2*I
x (fxx+e) ) +Ixexp (2xI* (f*x+e) ) *b-a+I*xb)+6%I/(b-I*a) ~2/f/(I*a+b)*b*a*xcxd~2/(a-
I#b) *1n(1-(a+I*b)*exp (2*xI* (f*x+e))/(a-Ixb))*x~2+2xI/(b-Ixa) ~2/f~4/(I*a+b)*b
*xa”~2xd"3%e”3/(I*b-a)/(a+I*b)*1ln(a*xexp(2*I* (f*xx+e))+I*exp (2*I*(f*x+e))*b-a+l
*b)+12*I/ (b-I*a) ~2/£~3/ (I*a+b) *bxaxcxd~2xe~2/ (I*b-a)*1n (exp (I* (f*x+e)) ) +6x*I
/(b-Ix*a)~2/f/(I*atb)*b*axc~2*xd/(a-I*b)*1n(1-(a+I*b)*exp(2xI*(f*x+e))/(a-I*b
))*x+3%I1/(b-I*a)~2/f72/(I*a+b)*b~2*c~2*d/(I*b-a)/(a+I*b)*1n(a*exp (2xI* (f*x+
e))+I*xexp (2xIx (f*x+e))*b-a+I*b)*a+6*xI/(b-I*a) ~2/£72/(I*a+b)*b*axc”~2xd/(a-I*
b)*1n(1-(a+Ix*b)*exp(2*%I*(f*x+e))/(a-I*b))*e-12*%I/(b-I*a) " 2/f72/(I*a+b)*b*xax*
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c"2xd*e/ (Ixb-a)*1n(exp (I* (f*x+e)))+3*xI/(b-Ixa)~2/f74/(I*a+b)*b~2xd"3*e~2/ (I
*b-a) / (a+I*b)*1ln(axexp (2*I* (f*x+e))+Ixexp (2xI* (f*xt+e))*b-a+Ixb)*a-6xI/(b-I*
a)"2/£73/ (I*a+b)*b*axcxd~2*xe”2/ (a-I*b)*1n(1-(a+I*b)*exp (2*xI* (f*x+e))/(a-I*Db
))-2/(b-Ixa)~2/f~4/(I*a+b)*b~2*a*xd~3*e~3/(I*b-a)/(a+I*b)*1n(a*xexp (2*xIx (f*x+
e))+I*xexp (2xI*(f*x+e))*b-a+I*b)+2xI/(b-Ixa) ~2/f74/(I*atb)*b*axd~3*e~3/(a-I*
b)*1n(1-(a+Ixb)*exp(2xI* (f*x+e))/(a-I*b))+6/(b-Ixa)~2/£72/(I*a+b)*b*xaxcxd™2
/(a-I*b)*polylog(2, (a+Ixb)*exp(2*xI*(fxx+e))/(a-I*b))*x-12/(b-I*a) 2/£72/(I*
atb)xbxaxcxd~2/ (a-I*b)*e”2*x+12/(b-I%a) ~2/f/(I*a+b)*b*a*xc”2*d/(a-I*b)*e*xx-6
*1/(b-Ixa)~2/f"2/ (I*a+b)*b~2xc*xd~2/ (a-I*b) *1n(1-(a+Ixb)*exp (2*xI* (f*x+e))/(a
—-I%b))*x-6%I/(b-I*a)~2/£73/(I*a+b)*b~2*cxd~2/(a-I*b)*1n(1-(a+I*b)*exp (2*I*(
fxx+e))/(a-I*b))*e+3*I/(b-Ixa) 2/f73/(I*atb)*b*axd~3/(a-I*b)*polylog(3, (a+I
*b) *xexp (2% I* (f*x+e))/(a-I*b))*x+2*%I/(b-I*a) ~2/f/(I*a+b)*bxa*xd~3/(a-I*b)*1n(
1-(a+Ixb)*exp (2xI* (f*xx+e))/(a-I%b))*x"3+12%I/(b-I*a) 2/f73/(I*a+b)*b~2%c*d"”
2xe/ (Ixb-a)*1n(exp(I*(f*x+e)))+3*I/(b-I*a) ~2/f73/(I*a+b)*b*axc*d~2/(a-I*b)*
polylog(3, (a+I*b)*exp(2xIx(f*x+e))/(a-I*xb))-4xI/(b-I*a)~2/f74/(I*a+b)*b*axd
~3%e73/(Ixb-a)*1n(exp(I*x(f*x+e)))-2*I/(b-I*a) ~2/f/(I*atb)*b*a~2*xc~3/(I*b-a)
/ (a+Ixb)*1n(a*xexp (2*I* (f*x+e))+Ixexp(2xI*(f*xt+e))*b-a+I*b)+6/(b-I*a)~2/£73/
(Ixa+b)*b~3*c*d"2xe/(Ixb-a)/(a+I*b)*1ln(axexp (2*I* (f*x+e))+Ixexp (2xI* (f*x+e)
) *b-a+I*b)

maxima [B] time = 4.72, size = 4699, normalized size = 5.60

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)~3/(atb*cot(f*x+e))”2,x, algorithm="maxima"

[Out] (3*(b~2/((a"4 + a~2*b~2)*xf*xtan(f*x + e) + (a~3*b + a*xb~3)*f) + 2xa*bxlog(ax
tan(f*xx + e) + b)/((a”4 + 2%a”24b"2 + b"4)*f) - axbxlog(tan(f*x + e)72 + 1)
/((a”4 + 2*xa"2*%b”"2 + b74)*f) - (a2 - b"2)*x(f*x + e)/((a"4 + 2*xa"2*b"2 + b~
4)*f))xc”2*d*e - (2*axbxlog(axtan(f*x + e) + b)/(a”4 + 2*a™2+%b”2 + b™4) - a
xb*xlog(tan(f*x + e)72 + 1)/(a”4 + 2*%a™24%b"2 + b™4) - (272 - b™2)*(f*x + e)/
(a”4 + 2%a™2+%b"2 + b74) + b~2/(a"3*%b + a*xb”3 + (a™4 + a~2*xb"2)*tan(f*x + e)
))*c”3 - ((3*%a”3 + 3*xI*a~2xb + 3*a*xb™2 + 3*xI*b"3)*x(f*x + e) 4+%d"3 + 24*x(-Ix*
a*b”2 - b73)*%d"3*e"3 + 72*x(I*axb”2 + b~ 3)*kcxd"2*xe"2+xf - ((12*a~3 + 12%I*a~2
*b + 12%a*xb”2 + 12%I*b~3)*d"3*e - (12%a”3 + 12*I*a~2*b + 12*a*xb™2 + 12%I*b~
3)kckd"2xF)*x (fxx + e)73 + ((18*a”3 + 18*xI*a~2xb + 18*a*xb™2 + 18*I*b~3)*d~ 3%
e”2 - (36*a”3 + 36xI*xa~2xb + 36*a*b”2 + 36xI*b~3)*cxd " 2%exf + (18*%a”~3 + 18%
I*xa~2%b + 18*a*b™2 + 18*xI*b~3)*c™2+d*f"2)*x(f*x + e)”2 — ((12%a~3 + 12*%I*a"2
*b + 12*a*xb”2 + 12*xI*b~3)*d"3*e”3 - (36*a”~3 + 36xI*xa~2%b + 36*a*b”™2 + 36*xIx*
b~3) kcxd"2%xe " 2*f) * (fxx + e) - ((-24xI*a”2%b - 24*xa*b~2)*d"3*%e”3 - 36x(I*xaxb
T2 + bT3)*d"3*%e”2 - 36%(Ixa*xb”2 + b~3)*kcT2xd*f"2 + ((72xI*a”2%b + 72*a*xb”2)
*cxd"2%e”2 - 72x(-I*axb”2 - b~ 3)*ckd"2*xe)*f + ((24*I*a”2%b - 24*a*xb”2)*d"3*
e”3 - 36x(-I*a*xb”2 + b~3)*d"3*e”2 - 36x(-I*a*xb"2 + b~3)*c " 2*xd*f"2 + ((-72*I
*a " 2%b + 72*axb"2)*xcxd"2%e”2 - 72k (I*axb”2 — b~3)*c*kd"2*e) *f)*cos(2xf*x + 2
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xe) - (24*x(a”2*b + I*xaxb~2)*d"3*e”3 + (36*a*xb”2 + 36*%I*b~3)*d"3*e”2 + (36*a
*b72 + 36%I*b"3)*kc"2xd*xf"2 - (72%(a”2*b + I*axb~2)*xc*xd"2%e”2 + (72*a*xb”™2 +
72xI%b~3) *c*d™2*e) *f) *sin (2xf*x + 2xe))*arctan2(b*cos(2*xf*x + 2*e) + ax*xsin(
2xf*x + 2%e) + b, akcos(2%fxx + 2%e) — bksin(2%f*xx + 2%e) - a) - ((32%xI*a”~2
*b + 32*%axb”2)*x(f*x + e)73+%d"3 + ((-72xI*a”2xb - 72*a*xb~2)*d"3*e + (72xI*xa”
2%b + 72*axb”"2)*xcxd"2xf - 36+ (I*a*b”™2 + b73)*d"3)*x(f*x + e)72 + ((72xI*xa~2x
b + 72*xaxb"2)*d"3*xe"2 + (72xI*a”2%b + 72xa*xb~2)*c " 2*xd*xf"2 - 72x(-I*axb~2 -
b~3)*d"3xe + ((-144*xIxa~2*b - 144*axb~2)*c*d"2xe - 72x(I*a*xb~2 + b~3)*c*xd~2
Y*xf)k(f*xx + e) + ((-32%I*xa”2%b + 32*axb~2)*x(f*x + e)~3*d"3 + ((72xI*a"2%b -
T2*%a*xb”2) *d"3*xe + (=72*xI*a"2%b + 72*axb”~2)*cxd~2xf - 36+ (-I*a*b”™2 + b~3)*d
T3k (f*x + e)72 + ((-72xIxa”2%b + T2*xaxb"2)*d"3*e”2 + (-72*xI*a"2*b + 72*ax*b
T2)*xcT2xdA*fT2 - 72x(I*axb”2 - b"3)*d"3*e + ((144xIxa~2%b - 144*a*xb”2)*c*xd~2
xe — T2%(~Ixa*xb”2 + b7 3)*cxd"2)*xf)*x(fxx + e))*cos(2*xf*x + 2*e) + (32x(a"2*b
+ I*xaxb™2)*x(f*x + e)73%d"3 - (72*(a"2*b + I*axb~2)*d"3*e - 72*(a"2*b + I*a
*b72) *ckd"2*xf + (36*%axb”2 + 36*%Ixb~3)*d"3)*x(f*xx + e)”2 + (72+x(a"2*b + I*ax*b
"2)*%d"3%e”2 + 72x(a"2xb + Ixaxb”2)*cT2xd*f72 + (72*xaxb”2 + 72xI*b”3)*d"3*e
- (144%(a"2*b + I*axb~2)*c*d"2*e + (72*a*xb”™2 + 72xI*b~3)*c*d"2)*f)*x(f*x + e
))*sin(2*f*xx + 2%e))*arctan2(-(2xaxbkxcos(2*xfxx + 2%e) + (a”2 - b~2)*sin(2xf
*x + 2%e)) /(a2 + b72), (2*axb*sin(2*xf*x + 2%e) + a2 + b™2 - (2”2 - b™2)*c
os(2xf*xx + 2%e))/(a"2 + b72)) - ((3*a”3 + 9*I*a"2%b - 9*axb™2 - 3*xI*xb~3)*(f
*xX + e)74*xd”3 - ((12*a~3 + 36*I*a”2*b - 36*xa*xb”2 - 12%I*xb~3)*d"3*e - (12*a”
3 + 36xI*a"2xb — 36%a*xb”2 - 12*%I*b~3)*cxd"2*xf + 24*(I*a*xb”2 - b~3)*d"3) *x(fx*
X + e)”3 + ((18*a"3 + b4*xI*a~2*b — H4xa*xb™2 - 18*I*b~3)*d"3*e”2 + (18*a"3 +
54%I*a~2*%b — B54xaxb~2 - 18*I*b~3)*c~2xd*f~2 - 72%(-I*a*b”2 + b~3)*d"3*e -
((36%a~3 + 108*I*a~2*b — 108*a*xb~2 - 36*I*b~3)*cxd"2xe + 72%(I*a*b”™2 - b~3)
*ckd"2)*f)*k (fxx + e)72 - ((12%¥a”3 + 36xI*a”~2xb - 36%a*xb™2 - 12*I*b~3)*d"3*e
~3 + 72%(I*a*xb”™2 — b~3)*d"3*%e”2 + 72k (I*a*xb™2 — b~3)*xc”2*d*f"2 - ((36*a”3 +
108*I*a~2*xb - 108*a*b™2 - 36*xI*b~3)*c*xd"2%e”2 - 144*(-I*a*xb™2 + b~3)*c*d"2
xe)*xf)*x(f*x + e))*cos(2xf*x + 2%e) - ((-48*xI*xa~2xb - 48*a*xb”2)*(f*x + e) 2%
d"3 + (-36xI*xa~2xb - 36*a*xb”2)*d"3*e”2 + (-36xIxa~2%b - 36*a*b™2)*c 2xd*xf~2
- 36%(I*a*b™2 + b~3)*d"3*e + ((72*xI*a”2xb + 72*a*xb~2)*d " 3*e + (-72xI*a~2xDb
- 72*%axb”2)*xcxd"2xf - 36%(-I*a*b”2 - b73)*d"3)*x(f*xx + e) + ((72xI*a"2*%b +
T2*%axb”™2) *cxd"2xe - 36*(-I*a*b”2 - b~3)*cxd"2)*f + ((48*I*a"2*b - 48*a*xb~2)
*(f*xx + e)72%d"3 + (36xIxa"2*%b - 36*xaxb~2)*d"3*e”2 + (36xI[*a”2xb - 36%a*b”2
I)*xcT2%d*xf72 - 36%(—I*a*xb™2 + b~3)*d"3*xe + ((-72xI*a~2xb + 72*a*xb~2)*d"3*e +
(72xI*a”2%b - 72*a*xb”2)*cxd"2*xf - 36*(I*a*b”2 - b73)*d"3)*x(f*x + e) + ((-7
2%I*a”2*b + 72*axb"2)*xcxd"2%xe - 36*(I*a*xb™2 — b~3)*xc*xd"2) *f)*cos(2*xf*x + 2%
e) - (48*%(a”2*b + I*xaxb~2)*(f*x + e)72*d"3 + 36*x(a~2xb + I*axb™2)*d"3*e”2 +
36*%(a~2*b + I*axb~2)*c™2*d*f~2 + (36xa*b”™2 + 36xI*b~3)*d"3*e - (72x(a"2x*b
+ I*a*xb”™2)*d"3xe - 72%x(a"2%b + I*a*b~2)*cxd™2xf + (36*a*b”2 + 36xI*b~3)*d"3
Yx(fxx + e) - (72x(a”2%b + Ixaxb~2)*c*d"2*e + (36*%a*xb™2 + 36%I*b~3)*c*d™~2)*
f)*sin(2xf*x + 2%e))*dilog((I*a - b)*e” (2xI*xf*xx + 2xIxe)/(I*a + b)) + (12x%(
a~2xb - I*a*xb"2)*d"3*e”3 + (18*a*b™2 - 18*I*b~3)*d"3*e”2 + (18*a*xb”™2 - 18%I
*b73) k¢ 2xd*f72 — (36%(a”2%b - I*a*b”2)*ckxd"2*xe”2 + (36*a*b”2 - 36xI*xb~3)*c
*d"2%e)*f - (12%(a”2xb + I*a*xb~2)*d"3*e”3 + (18*a*xb~2 + 18+I*b~3)*d"3*e”2 +
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(18*a*b~2 + 18*I*b~3)*c~2xd*f~2 - (36*(a”2*b + I*axb~2)*xcxd " 2%e”2 + (36*ax
b"2 + 36xIxb~3)*c*xd"2*e) *f)*cos(2xf*x + 2%e) - ((12*xI*a”"2*b - 12*a*b~2)*d"3
*e73 - 18%(-I*a*xb™2 + b~3)*d"3*e”2 - 18*(-I*a*xb~2 + b~3)*c 2*xd*f~2 + ((-36%
I*a~2*b + 36*xaxb”2)*xc*d"2*xe”2 - 36*(I*a*xb”2 — b~ 3)*c*xd"2*e)*f)*sin(2xf*x +
2xe))*log((a”2 + b72)*cos(2xf*x + 2%e)”2 + 4xaxb*sin(2xf*x + 2%e) + (a”2 +
b"2)*sin(2xf*x + 2%¥e)”2 + a”2 + b72 - 2x(a”2 - b"2)*cos(2xf*xx + 2xe)) - (16
*(a"2%b - I*axb"2)*x(f*x + e)73*d"3 - (36*x(a"2xb - I*a*xb~2)*d"3*e - 36*x(a”~2*
b - I*a*xb™2)*cxd"2*f + (18*a*xb”2 — 18*I*b~3)*d"3)*(f*x + e)~2 + (36*(a”2*b
- I*xa*xb”2)*d"3*e”2 + 36%(a”2%b - I*a*b”2)*c™2xd*f~2 + (36%a*xb”2 - 36*I*b~3)
*d"3%e - (72*x(a"2xb - Ixa*xb~2)*c*d"2*e + (36*a*xb~2 - 36*I*b~3)*c*xd~2)*f)*(f
*x + e) - (16x(a"2*b + Ixaxb™2)*(f*x + e)73*d"3 - (36x(a”2%b + I*a*b”2)*d"3
xe - 36*%(a”"2*%b + I*axb~2)*c*xd"2*f + (18*a*xb”™2 + 18*xI*b~3)*d"3)*(f*x + e)”2
+ (36%(a”2xb + I*xaxb”2)*d"3*e”2 + 36x(a”2*b + I*axb~2)*c 2*xd*xf~2 + (36*axb”
2 + 36*xI*b~3)*d"3*%e - (72x(a”2%b + I*a*b~2)*cxd"2xe + (36%a*xb”2 + 36*I*b~3)
*ckd"2)*f) k (fxx + e))*xcos(2+xf*xx + 2*e) + ((-16*xIxa~2%b + 16*a*b”™2)*x(f*x + e
)73%d"3 + ((36*I*a”2*%b — 36*a*xb~2)*d"3*xe + (-36*xI*a”2xb + 36*a*xb™2)*c*d™~2x*f

- 18%(-I*a*b”™2 + b~3)*d"3)*(f*x + )72 + ((-36*xI*a~2%b + 36*a*b”™2)*d"3*xe”2

+ (-36*%I*a"2*%b + 36*a*xb~2)*c " 2*xd*f"2 - 36x(I*a*xb”2 - b~3)*d"3*e + ((72xI*a
“2%b - 72*axb”2)*cxd"2xe - 36*(-I*a*b”2 + b73)*xcxd"2)*f)*(f*x + e))*sin(2*f
xx + 2%e))*xlog(((a”™2 + b72)*cos(2xf*x + 2%e) 2 + 4xaxbxsin(2xf*x + 2%e) + (
a"2 + b"2)*sin(2xfxx + 2%e)”2 + a”2 + b2 - 2%(a”2 - b"2)*cos(2xf*xx + 2%e))
/(a”2 + b72)) - ((-24*xIxa~2%b + 24*a*xb”2)*d"3*cos(2xf*x + 2%e) + 24*x(a”2*b
+ Ixaxb~2)*d"3*sin(2xf*x + 2xe) + (24*I*a”2xb + 24xa*xb~2)*d~3)*polylog(4, (
Ixa - b)*e” (2xI*xf*x + 2xIxe)/(I*a + b)) - (48%(a”2xb - I*axb~2)*(f*x + e)xd
~3 - 36*(a”2*b - I*axb~2)*d"3*e + 36*(a”2%b - I*axb~2)*c*xd"2*xf - (18*a*xb~2
- 18*%I*b"3)*d"3 - (48x(a"2*b + I*a*b ™ 2)*(f*x + e)*d~3 - 36*(a”2*b + I*a*xb~2
)*d"3%e + 36*(a”2*b + I*axb~2)*xc*xd™2+xf - (18*a*xb”™2 + 18*I*b~3)*d~3) *cos (2*f
*x + 2%e) + ((-48*xI*xa~2xb + 48*a*xb™2)*(f*x + e)*d~3 + (36*I*a”2*b — 36*a*xb”
2)*d"3%e + (-36*I*a~2*b + 36*a*xb~2)*cxd"2*xf - 18*(-I*a*b”2 + b~3)*d"3)*sin(
2+¢fxx + 2%e))*polylog(3, (I*a - b)*e” (2*Ixfxx + 2%Ixe)/(I*a + b)) - ((3xIxa
"3 - 9*%a”2*b - 9*xI*axb"2 + 3*%b"3)*(f*x + e)"4*xd"3 + ((-12%I*a”3 + 36*a”2*b
+ 36xI*a*xb™2 — 12x%b~3)*d"3*e + (12*xI*a~3 - 36%a~2%b - 36*xI*a*xb™2 + 12xb~3)*
cxd"2*f + (24*a*xb”2 + 24*xI*b~3)*d"3)*(f*x + e)”3 + ((18*xI*xa~3 - 54*a~2*b -
54*xI*xa*xb”2 + 18*b~3)*d"3xe”2 + (18*I*a~3 - 54*a”2xb - 54xI*a*xb~2 + 18%b~3)x*
cT2xd*f"2 - (72*%a*b”2 + 72xI*b"3)*d"3*e + ((-36%I*xa~3 + 108*a~2xb + 108*Ixa
*b72 - 36*b73)*kckd"2xe + (72*axb”2 + T2xI*b~3)*xcxd"2)*f)*(f*x + )72 + ((-1
2%I*a”3 + 36*a”2xb + 36xI*xa*xb”2 - 12*b"3)*d"3*e”3 + (72*a*xb”2 + 72*xI*b~3)*d
~3%e72 + (72*%a*xb”2 + T2xI*b~3)*c " 2*xd*f"2 + ((36*xI*a~3 - 108*a”2*b — 108*I*a
*b”"2 + 36*b"3)*cxd"2%e”2 - (144xaxb”2 + 144xI*b~3)*c*kd™2%e)*f)*x(f*x + e))*s
in(2xf*x + 2xe))/((12%¥a~5 + 12*%I*a~4*xb + 24*a~3*b”"2 + 24*I*a~2*xb”~3 + 12xa*b
4 + 12*%I*b75)*f"3xcos (2xf*x + 2%e) - (-12xI*a”~5 + 12%a~4xb - 24*I*a”3*b~2
+ 24*%a”2*%b"3 - 12xIxa*xb~4 + 12*b75)*f"3*xsin(2xfxx + 2%e) - (12*a”5 - 12*xI*a
“4xb + 24*%a”~3%b"2 - 24*xIxa”2*b~3 + 12xaxb”4 - 12xIxb"5)*xf~3))/f



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

f (c+dx)® o
(a + bcot (e + fx))z

Verification of antiderivative is not currently implemented for this CAS.

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

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

f (c + dx)® i
(a + bcot (e + fx))z

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**3/(atbxcot (fxx+e))**2,x)

[Out] Integral((c + d*x)**3/(a + bxcot(e + f*x))**2, x)
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2
3.58 f (c+dx)

(a+b cot(e+fx))?
Optimal. Leaf size=650

2ie+2ifx a+ib)62ie+2ifx (a+ib)62ie+2ifx

2b2d(c+dx)Liz( i ) 2b2d(c+dx)log(1—(T) Zibz(c+dx)210g(1 T) it

- + 2 2
f2 (a2 + 12 f(a2+12) f(a

(a+ib)e

£ (@ + 1)

[Out] -2xIxb~2%(d*x+c)~2/(a"2+b”2)72/f-2%b~2* (d*x+c) "2/ (a-I*b)/(a+I*b) 2/ (I*a+b-(
Ixa-b)*xexp (2% I*xe+2xI*xf*x)) /f+1/3* (d*x+c) "3/ (a+I*b) ~2/d-4/3*b* (d*x+c) "3/ (a+l
*xb) "2/ (I*a+b) /d-4/3%b~ 2% (d*x+c) "3/ (a"2+b~2) "2/d+2*b~2*d* (d*x+c) *1n(1- (a+I*b
) *exp (2xIxe+2*xIxf*x)/(a-I*b))/(a"2+b~2) "2/f"2-2*%b* (d*x+c) "2*x1n(1- (a+I*b)*ex
p(2*%Ixe+2xIxf*x)/(a-I*b))/(a-I*b)/(a+I*b) ~2/f-2%I*xb~2* (d*x+c) “2*1n(1-(a+I*b
) *exp (2xIxe+2xI*xf*x)/(a-I*b))/(a~2+b~2) "2/f-I*b~2xd " 2*polylog(2, (a+I*b)*exp
(2xI*e+2*xIxfxx)/(a-Ixb))/(a~2+b~2) "2/f~3-2xb*d* (d*x+c) *polylog(2, (a+I*b)*ex
p(2*Ixe+2xIxf*xx)/(a-I%b))/(a+I*b) "2/ (I*a+b)/f~2-2xb~2*xd* (d*x+c)*polylog(2, (
a+I*b)*xexp(2xIxe+2xIxf*xx)/(a-I*b))/(a”2+b~2)"2/f72-b*d"2*polylog(3, (a+I*b)*
exp (2xIxe+2xIxf*x)/(a-Ix*b))/(a-I*b)/(a+Ixb)~2/f73-I*b~2*d " 2*polylog(3, (a+I*
b) *xexp (2xI*xe+2xI*xfxx)/(a-I*b))/(a"2+b"2)"2/£f"3

Rubi [A] time = 1.48, antiderivative size = 650, normalized size of antiderivative
= 1.00, number of steps used = 18, number of rules used = 10, integrand size = 20,

number of rules _ 0.500, Rules used = {3734, 2185, 2184, 2190, 2531, 2282, 6589, 2191, 2279,

integrand size

2391}

2ie+2ifx a+ib)62ie+2ifx

. (a+ib) 2ie+2ifx . (
) ib?d?PolyLog (2%) ib?d?PolyLog (37) 2bd(

(a+ib)e

20%d(c + dx)PolyLog (2, e

£2 (a2 + 1)’ £+ 1) £+ 1)

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

[Out] ((-2*xI)*b"2x(c + d*x)"2)/((a"2 + b"2)72xf) - (2*¥b"2*(c + d*x)"2)/((a - Ix*b)
*(a + I*b)"2%(I*a + b - (I*a - b)*E"((2*%I)*e + (2xI)*f*x))*f) + (c + d*x)~3
/(3x(a + Ixb)~2*d) - (4xb*x(c + d*x)~3)/(3%(a + I*b)"2%(I*a + b)*d) - (4*b~2
x(c + d*xx)73)/(3*%(a”2 + b72)72xd) + (2*¥b~2*d*(c + d*x)*Logl[l - ((a + Ixb)*E
“((2*%I)*e + (2xI)*f*xx))/(a - I*b)])/((a"2 + b~2)72%xf~2) - (2*b*x(c + d*xx) 2%
Log[l - ((a + Ixb)*E~((2xI)xe + (2xI)xf*x))/(a - Ixb)])/((a - I*b)*(a + Ix*b
)72xf) - ((2%I)*b"2x(c + dxx)"2*Log[l - ((a + I*b)*E~((2xI)xe + (2xI)*f*x))
/(a - Ix¥b)])/((a”2 + b™2)72+f) - (I*b~2%d"2+PolylLog[2, ((a + I*b)*E~((2+I)*
e + (2xD)*f*x))/(a - I*¥b)])/((a"2 + b~2)72*%f73) - (2*bxd*(c + d*x)*PolyLogl[
2, ((a + I*b)*E"((2*%I)*e + (2xI)*fxx))/(a — I*b)])/((a + I*b)~2%(I*a + b)x*f
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~2) - (2%b~2*d*(c + d*x)*PolyLog[2, ((a + I*b)*E~((2*I)*e + (2*I)*fxx))/(a
- Ixb)])/((a”2 + b72)"2%f72) - (b*d"2xPolyLogl[3, ((a + I*b)*E~((2*xI)*e + (2
*I)xfxx))/(a - I*¥b)])/((a - I*xb)*(a + I*b)"2*%f"3) - (I*b~2%d"2*PolyLogl3, (
(a + Ixb)*E~((2*¢I)*e + (2xI)*fxx))/(a - I*xb)])/((a”2 + b~2)72%f"3)

Rule 2184

Int[((c_.) + (d_D)*x_D))"(m_.)/((a)) + (b_)*((F_)~((g_.)*x((e_.) + (f_.)*(x
)" (n_.)), x_Symbol] :> Simp[(c + d*x)"(m + 1)/(a*d*(m + 1)), x] - Distl[
b/a, Int[((c + d*x) " mx(F~(gx(e + f*x)))"n)/(a + b*(F (gx(e + £*x)))"n), x],
x] /; FreeQ[{F, a, b, c, d, e, f, g, n}, x] && IGtQ[m, O]

Rule 2185

Int[((a_) + (b_.)*x((F_)"((g_.)*x((e_.) + (£_.)*x(x_)))) " (n_.))"(p_)*((c_.) +
(d_)*(x_))"(m_.), x_Symbol] :> Dist[1/a, Int[(c + d*x)"mx(a + b*x(F~(gx(e +
fxx)))™n)"(p + 1), x], x] - Dist[b/a, Int[(c + d*x) m*x(F~(g*x(e + f*x))) n*
(a + bx(F~(gx(e + £*x)))"n)"p, x], x] /; FreeQ[{F, a, b, c, d, e, f, g, n},
x] && ILtQ[p, 0] && IGtQ[m, O]

Rule 2190

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

Rule 2191

Int [((F_)~((g_.)*x((e_.) + (£_)*(x_))))"(n_.)*((a_.) + (b_.)*x((F_)~((g_.)*(
(e_.) + (£_)*(x_))))"(m_.))"(p_.)*((c_.) + (d_.)*(x_))"(m_.), x_Symbol] :>
Simp[((c + d*x)"m*(a + bx(F~(gx(e + £*x)))"n) (p + 1))/ (b*xf*g*n*x(p + 1)*Lo
glF]), x] - Dist[(d*m)/(bxf*xgxn*x(p + 1)*Log[F]l), Int[(c + d*x)"(m - 1)*(a +
bx(F~(g*x(e + £xx)))"n) (p + 1), x], x] /; FreeQ[{F, a, b, c, d, e, f, g, m
, 0, pt, x] && NeQ[p, -1]

Rule 2279

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

Rule 2282
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Int[u_, x_Symbol] :> With[{v = FunctionOfExponential[u, x]}, Dist[v/D[v, x]
, Subst[Int [FunctionOfExponentialFunction[u, x]1/x, x], x, v], x]] /; Functi
onOfExponentialQ[u, x] && !MatchQ[u, (w )*((a_.)*(v_)"(n_))"(m_) /; FreeQ[
{a, m, n}, x] && IntegerQ[m*n]] && !MatchQ[u, E~((c_.)*((a_.) + (b_.)*x))*
(F)[Lv_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 2391

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

Rule 2531

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

Rule 3734

Int[((c_.) + (d_D*(x_))"(m_.)*((a_) + (b_.)*tan[(e_.) + (f_.)*(x_)1)"(n ),
x_Symbol] :> Int[ExpandIntegrand[(c + d*x)"m, (1/(a - I*b) - (2*Ixb)/(a"2
+ b™2 + (a - Ixb)"2+E~(2%I*x(e + f*x))))~(-n), x], x] /; FreeQ[{a, b, c, d,
e, T}, x] && NeQ[a"2 + b~2, 0] && ILtQ[n, 0] && IGtQ[m, O]

Rule 6589

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

Rubi steps



(c + dx)?

(a+bcote+ f0)2
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(c + dx)? 4b?(c + dx)? . 4b(c -
(a +iby? (ia — b)2 (ia (1 _ f) —ia (1 + f) eZie+2ifx)2 (a + ib)? (—ia (1 - %)

J

(c+dn)? Ap2 (c+dx)? Jx
cray 0 - Eafu B )] e
3(a + ib)2d (@ + by (ia - b)?
( d )2 ‘
(c + dx)® 4b(c + dx)? (4b2) / ia(l—%)—ijli%)ez’“ﬁf p A () / —iﬂ(:
3(a+ib2d  3(a+ib2(ia+Db)d (@ + ib2(ia+ b) |
2b%(c + dx)? (c + dx)3 4b(c + dx)?

" (a+ib) (2 + 1) (ia + b — (ia — b)e2erY) f T3t ib2d 3+ ibia+byd

_ 2ib%(c + dx)?

_ 2ib%(c + dx)?

_ 2ib%(c + dx)?

_ 2ib*(c + dx)?

_ 2b%(c + dx)? s (c + dx)® L
(a2 + bz)z F o (a+ib)(a?+02) (ia + b - (ia - b)) f - 3a+ibyd 3

_ 2b%(c + dx)? s (c + dx)® L
(a2 + bz)z F o (a+ib)(a?+02) (ia + b - (ia - b)) f - 3a+ibyd 3

_ 2b%(c + dx)? s (c + dx)® L
(a2 + bz)z F o (a+ib)(a?+02) (ia +b - (ia - b)) f - 3a+ibyd 3

_ 20%(c + dx)? s (c + dx)® N
(@+12) f  (@+ib)(a?+0?) (ia+b—(ia—b)e*+?) f - a+ibyd 3a
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Mathematica [A] time = 9.21, size = 718, normalized size = 1.10

-f x(a2+b2) (3c2+3cdx+d2x2) cos(2e+fx)+f x(uz—bz) (3c2+3cdx+d2x2) cos(fx)+2bsin(fx) (3b(c+dx)2—a f. x(3cz+3cdx+d2x2)) 4

3d(a(—1+€2i")+
2b

(a sin(e)+b cos(e))(a sin(e+fx)+b cos(e+fx))

Antiderivative was successfully verified.

[In] Integrate[(c + d*x)~2/(a + b*Cotle + fx*x])~2,x]

[Out] ((2xbx((12*c*(-(b*d) + axc*f)*x)/(a + I*b) + (6xd*x(-(bxd) + 2*axc*f)*xx"2)/(

a + Ixb) + (4dxaxd™2xf*x"3)/(a + I*b) - (6xdx(ax(-1 + E~((2*I)*e)) + I*bx(1
+ E7((2%I)*e)) ) *(bxd - 2xa*xcxf)xx*Log[l + (-a + I*b)/((a + I*b)*E~((2*I)*(e

+ £xx)))]1)/((a - Ixb)*((-I)*a + b)*f) + (6xa*xd™2x(a*x(-1 + E~((2xI)*e)) + I
*bx (1 + E7((2+I)*e)))*x"2%Log[1 + (~a + Ixb)/((a + I*b)*E~((2+I)*(e + f*x))
)1)/((a - I*b)*((-I)*a + b)) + (6kxckx(a*x(-1 + E7((2*xI)*e)) + Ixb*x(1 + E~((2%
I)xe)) ) *x(—(bxd) + axc*f)*(2xfxx + IxLogla - I*b - (a + I*b)*E-((2*I)*(e + £
*x))]1))/((@"2 + b™2)*f) + (3*kdx(ax(-1 + E~((2xI)*e)) + Ixb*x(1 + E~((2xI)*e)
))*(b*xd - 2*axc*f)*PolyLog[2, (a - Ixb)/((a + Ixb)*E~((2xI)*x(e + £xx)))]1)/(
(2”2 + b™2)*f72) - (3*axd™2*x(a*x(-1 + E~((2*xI)*e)) + Ixb*x(1 + E~((2%I)*e)))*
(2xf*x*PolyLog[2, (a - I*b)/((a + I*b)*E~((2*I)*(e + f*x)))] - I*PolyLogl[3,

(a - I*xb)/((a + Ixb)*E~((2*¢I)*x(e + £*x)))]1))/((a"2 + b~2)*£72)))/((-I)*ax(
-1 + ET((2xD*e)) + bx(1 + E7((2¢I)*e))) + ((a”2 - b7 2)*f*x*x(3*c™2 + 3*xcxd*
x + d72*xx72)*Cos [f*x] - (272 + b™2)*xfxx*(3*%c™2 + 3*ckd*x + d~2*xx"2)*Cos [2*e

+ f*xx] + 2%b*(3*bx(c + d*x) 2 - axf*x*x(3*c™2 + 3*xckd*kx + d72*x72))*Sin[f*x
1)/ ((bxCos[e] + axSin[e])*(bxCos[e + f*x] + a*Sin[e + f*x])))/(6%x(a"2 + b~2
) *f)

fricas [C] time = 0.60, size = 2036, normalized size = 3.13

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/6*%x(2*%(a"2xb — b~3)*d"2*xf"3*x"3 - 6*xaxb ™ 2xc™2*f"2 - 6x(axb™2xd~2*f"2
2%b - b73)*kckd*f"3)*x"2 - 6% (2*a*xb " 2kckd*f"2 — (a”2%b - bT3)*kcT2xf"3)*kx + 2
*((a™2%b - b73)*xd"2*xf"3*%x"3 - 3ka*xb"2xc"2*xf"2 — 3x(axb"2*xd"2*xf"2 - (a"2*b -
b73) *ckd*f~3) *x"2 - 3x(2xaxb " 2*ckd*f"2 - (a"2%b - b73)*c”2%f"3)*x) *cos (2xf
*x + 2%e) + (6xI*xaxb~2xd"2+f*x + 6*xI*axb™2xckxd*xf - 3*%I*b~3*d"2 + (6xI*xaxb~2
*d72+f*x + 6xI*axb™2xcxd*f - 3*I*b~3*d"2)*cos(2xfxx + 2xe) + (6xI*a”2xbxd~2
xf*xx + 6*%Ixa”2xbkxckdxf - 3*xI*kaxb™2xd"2)*sin(2*f*x + 2xe))*dilog(-(a”2 + b~2
- (a”2 + 2*xI*axb - b~ 2)*cos(2*f*x + 2*%e) + (-I*a~2 + 2*a*xb + I*b"2)*sin(2*

- (a"
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fxx + 2*%e))/(a"2 + b72) + 1) + (—6xI*axb™2xd"2xf*x — 6*xI*a*b”2kckxd*f + 3*Ix
b"3*%d"2 + (-6%I*a*xb™2%d"2*f*x — 6xI*axb~2xckxd*f + 3*I*b~3*d"2)*cos(2xf*x +
2%e) + (—6*xI*xa”2xbxd~2*xfxx — 6xI*a”2xb¥xckd*f + 3*xI*xa*xb™2%d"2)*sin(2xf*x + 2
xe))*dilog(-(a”2 + b™2 - (a”2 - 2xI*axb - b~2)*cos(2*f*x + 2xe) + (I*a"2 +
2%axb - I*b7"2)*sin(2xfxx + 2%e)) /(a2 + b72) + 1) - 6*x(a*b™2*d"2*e”2 + axb”
2%c72+%f72 + b73xd"2xe - (2*axb”2*ckd*e + b~ 3xcxd)*f + (axb”2xd"2*e”2 + axb”
2%c72+%f72 + b73xd"2xe - (2*axb"2*ckd*e + b~ 3kcxd)*f)*cos(2*f*kx + 2*e) + (a”
2*%b*xd"2%e”2 + a”2xb*c”T2*xf72 + axb”"2xd"2*e - (2*a"2xbkckxdxe + axb”2*cxd)*f)x*
sin(2xf*x + 2xe))*log(1/2*xa”2 + Ixaxb - 1/2%b"2 - 1/2%(a”2 + b~2)*cos(2*f*x
+ 2%e) + 1/2%x(I*a”2 + I*b~2)*sin(2*xf*x + 2*xe)) - 6% (a*b™2*d"2*e”2 + axb™2x
cT2xf72 + b73*d"2*%e - (2*axb"2xckd*e + b 3kckd)*f + (axb"2*%d"2%e”2 + axb”T2x*
cT2xf72 + b73*%d"2*%e - (2*axb"2xckd*e + b 3*kckd)*f)*cos(2xfxx + 2xe) + (a”72*
b*xd~2*%e”2 + a"2xb*c”2*xf"2 + axb”2xd"2*e - (2*a"2xbkckxdxe + axb”2*xcxd)*f)*si
n(2xf*x + 2*xe))*log(-1/2%¥a”2 + Ixaxb + 1/2%b~2 + 1/2%(a”2 + b72)*cos (2*f*x
+ 2%e) + 1/2%(I*a”2 + I*b~2)*sin(2*xf*x + 2xe)) - 6% (a*b™2xd"2*xf~2*xx"2 - axb
“2xd"2%e”2 + 2%axb"2xckxdxexf — bT3kd"2xe + (2¥axb"2kckd*xf"2 - bT3*xd72*xf) *x
+ (a*xb™2xd"2*%f"2xx"2 — axb”"2*xd"2%e”2 + 2*axb " 2xckxdkxexf - b~ 3xd"2%e + (2*axb
"2%ckd*f72 - bT3xd"2xf)*xx)*cos (2xf*kx + 2%e) + (a"2%b*d"2*f72%x"2 - a~2xbxd”
2%e”2 + 2*a”2xbkxckxdxexf - axb”"2*xd"2*e + (2%a"2xbxckxd*f72 - axbT2xd"2*f)*x)*
sin(2*xf*xx + 2xe))*log((a”2 + b™2 - (a”2 + 2xI*axb - b~2)*cos(2*xf*x + 2xe) +
(-I*a~2 + 2*a*xb + I*b"2)*sin(2xf*x + 2%e))/(a"2 + b72)) - 6% (a*b™2*d"2*f"2
*x72 — axb"2%d"2%e”2 + 2xaxb”2xckxdxexf - b~3x%d"2%e + (2*%axb " 2xcxd*f"2 - b”3
*d"2%f) *x + (axb™2xd"2*xf"2%x"2 - a*xb”"2xd"2%e”2 + 2%axb " 2*ckdkexf - bT3xd"2*
e + (2%xaxb™2xc*kd*xf~2 - b~3*%d"2*f)*x)*cos(2xf*x + 2%e) + (a”2*xbxd"2*xf 2*x"2
- a”"2xb*d"2*e”2 + 2¥a”2xb¥xckdxexf - axb"2xd"2%e + (2*%a"2¥bkcxdxf"2 - axb 2%
d72x*f) *x) *sin(2xf*x + 2%e))*log((a”2 + b2 - (2”2 - 2*Ixaxb - b~2)*cos(2xf*
X + 2*xe) + (I*a”2 + 2*axb - I*b"2)*sin(2*f*x + 2%e))/(a"2 + b72)) - 3*(axb”
2%d"2xcos (2*xf*xx + 2%e) + a”~2%bxd"2*sin(2xfxx + 2%e) + axb~2+d”2)*polylog(3,
((a™2 + 2*I*axb - b™2)*cos(2*xf*x + 2*e) + (I*a~2 - 2xaxb — I*b~2)*sin(2xf*
X + 2%e))/(a"2 + b72)) - 3*x(axb”2xd"2*cos(2*fxx + 2%e) + a~2xbxd"2*sin(2xfx*
X + 2xe) + axb”2xd"2)*polylog(3, ((a”2 - 2xIxaxb - b~2)*cos(2*f*x + 2%xe) +
(-I*a"2 - 2*axb + I*b"2)*sin(2*f*x + 2%e))/(a"2 + b72)) + 2x((a”3 - a*b™2)*
A" 2*f73*%x"3 + 3*b"3*%cT2+xf72 + 3k (b"3*xd"2*xf"2 + (a”3 - a*b”2)kckd*f"3)*xx"2 +
3k (2%~ 3*kcxd*f"2 + (2”3 - a*b"2)*c"2xf"3)*x) *sin(2*xf*x + 2*e))/((a"4%b + 2
*a"2%b"3 + b75)*f " 3xcos (2*%f*x + 2*e) + (a5 + 2*xa"3%b"2 + a*b”4)*f"3*xsin(2x
f*x + 2*%e) + (a"4xb + 2%¥a"2%b"3 + b~5)*f~3)

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

(dx + c)2
xfi 5 dx
(bcot(fx + e) + a)
Verification of antiderivative is not currently implemented for this CAS.

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



331

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

maple [B] time = 2.72, size = 2137, normalized size = 3.29

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)~2/(at+tbxcot (f*x+e)) 2,x)

[Out] -4/(b-Ixa)~2/f72/(I*a+b)*b~2*a*xcxdxe/(Ixb-a)/(atIxb)*1ln(axexp(2*I*(f*x+e))+
Ixexp (2*%Ix* (f*x+e))*b-a+I*b)-8*I/(b-I*xa) ~2/f72/(I*a+b)*b*axc*xd*e/(I*b-a)*1n(
exp (I*x(f*xx+e)))+4*xI/(b-I*xa)~2/f72/(I*a+b)*b*xa*xc*xd/(a-I*b)*1n(1-(a+I*b)*exp(
2xIx (f*x+e))/(a-Ixb))*e-2%I/(b-Ixa) 2/f73/(I*a+b)*b~2*xd"2*xe/(I*b-a)/(a+I*b)
*x1n (a*xexp (2xI* (f*x+e) ) +Ixexp (2xI* (f*x+e) ) *b-a+I*xb)*xa+1l/(2xI*axb+a”~2-b~2) *c*
dxx~2+4/(b-Ix*a) "2/ (I*a+b)*b*a*xckxd/(a-I*b)*x~2-4/(b-I*a)~2/£72/(I*a+b)*b~2*d
~2/(a-Ixb)*e*xx-8/3/(b-I*a) ~2/f73/(I*at+b)*b*axd~2*e~3/(a-I*b)+4/3/(b-Ix*a) 2/
(I*a+b)*b*a*xd~2/(a-Ixb)*x~3-1/(b-I*a)~2/f~3/(I*a+b)*b~2*d~2/(a-I*b)*polylog
(2, (a+Ixb)*exp(2*I* (f*xx+e))/(a-I*b))-2/(b-Ixa) 2/f/(I*a+b)*b~2*d~2/(a-I*b)*
x72-2/(b-I*a)~2/£73/(I*xa+b)*b~2xd~2/ (a-I*b)*e~2+2%I*b~ 2% (d~2%x~2+2*cxd*x+c”
2)/(I*xa+b)/f/(b-I*xa) "2/ (exp(2*I* (fxx+e))*b-I*xexp (2xI* (f*x+e))*a+b+Ixa)+4/ (b
—-I*a)~2/£72/ (I*xa+b) *b*xaxc*d/(a-I*b)*e~2+2/(b-I*a) ~2/f72/(I*a+b)*b*axd~2/(a-
I*b)*polylog(2, (a+I*b)*exp(2*I*(f*x+e))/(a-Ixb))*x-4*I/(b-I*a)” 2/£72/(I*a+b
)*¥b"2*c*xd/ (Ixb-a)*1n(exp (I* (fxx+e)))+4*1/(b-I*a) ~2/f/(I*a+b)*b*a*xc~2/(I*b-a
)*1n(exp (I*(fxx+e)))+4xI/(b-Ixa) ~2/£73/(I*xa+b)*b~2xd"~2*e/ (I*b-a)*1n(exp (I*(
fxx+e)))-2+I/(b-Ixa) ~2/£72/(I*xa+b)*b~2xd~2/(a-I*b)*1n(1-(a+I*b)*exp (2xIx(f*
x+e) )/ (a-I%b))*x-2%I/(b-I*a) 2/£73/(I*a+b)*b~2xd~2/(a-I*b)*1n(1-(a+I*b)*exp
(2*I*x (f*x+e))/(a-I*b))*e+2xI/(b-I*a) ~2/f72/(I*a+b)*b~2*c*d/ (I*b-a)/(a+I*b)*
1n(axexp (2xI* (f*xx+e) ) +Ixexp (2% I* (f*xx+e))*b-a+I*b)*a-2%I/(b-I*a) ~2/f73/(I*a+
b) *b*xa~2xd"2*xe~2/ (I*b-a)/(a+I*b)*1n(a*xexp (2*I* (fxx+e) ) +I*xexp (2xI* (f*x+e))*Db
—a+Ixb)+4xI/(b-Ix*a) ~2/f/(I*a+b)*b*a*xcxd/(a-I*b)*1n(1-(a+I*b)*exp(2*I* (f*x+e
))/(a-Ixb))*x-2/(b-I*a) ~2/£72/(I*a+b)*b~3*c*d/(I*b-a)/(a+I*b)*1n(axexp(2*I*
(f*xx+e))+Ixexp (2xI* (fxx+e))*b-a+I*b)+I/(b-I*a) ~2/£73/(I*a+b)*b*axd~2/(a-I*b
)*polylog(3, (a+I*b)*exp(2xI*x(f*xx+e))/(a-I*b))+2/(b-I*a) 2/£72/(I*a+b)*b*axc
*xd/ (a-Ixb)*polylog(2, (a+I*b)*exp(2xI*(f*x+e))/(a-Ixb))-4/(b-I*xa)~2/f72/(I*a
+b) *bxa*xd~2*xe~2/ (a-Ixb)*x+2/(b-I*a) ~2/f/(I*a+b)*b~2*a*xc~2/(Ixb-a)/(a+tI*b)*l
n(axexp (2xIx (fxx+e) ) +I*xexp (2+xI* (fxx+e))*b-a+I*b)+2/(b-I*a)~2/£73/(I*a+b)*b"
3xd~2*e/ (Ixb-a)/(at+I*b)*1n(axexp(2xI* (f*xx+e))+I*exp(2*I*(f*xx+e))*b-a+Il*b)+4
*xI1/(b-Ixa)~2/£72/(I*a+b)*b*a~2*xcxd*e/ (I*b-a)/(a+I*b)*1n(a*exp (2*I* (f*x+e))+
I*xexp (2%Ix (f*x+e) ) *b-a+I*b)+1/3/(2*I*a*xb+a~2-b"2) *d~2*x~3+1/(2*I*axb+a~2-b~
2) *c”"2xx-2xI1/(b-I*a) ~2/£73/(I*a+b)*b*xa*xd~2/(a-I*b)*1n(1-(a+Ixb)*exp(2*I* (f*
x+e))/(a-Ixb))*e~2+2/(b-I*a) ~2/£73/(I*a+b)*b~2*xaxd~2*e~2/(I*b-a)/(a+I*b)*1ln
(axexp (2%Ix (fxx+e))+I*xexp (2xI* (f*x+e))*b-a+I*b)+8/(b-I*a)~2/f/(I*a+b)*b*a*c
*d/ (a-I*b)*exx-2*I/(b-I*a) ~2/f/(I*a+b)*b*a~2*c~2/(I*b-a)/(a+I*b)*1n(a*xexp (2
*xI* (f*xt+e) ) +Ixexp (2% I (fxx+e))*b-a+I*b)+4*I/(b-I*a) ~2/f73/(I*a+b)*b*a*xd”2xe
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~2/(I*b-a)*1n(exp(I*(f*x+e)))+2*I/(b-I*a) 2/f/(I*a+b)*b*axd~2/(a-I*b)*1n(1-
(a+I*b)*exp(2xI*(f*x+e))/(a-Ixb))*x"2

maxima [B]  time = 2.21, size = 2592, normalized size = 3.99

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] (2x(b"2/((a"4 + a~2*xb~2)*f*xtan(f*x + e) + (a”3*b + axb~3)*f) + 2xa*xbxlog(ax
tan(fxx + e) + b)/((a”4 + 2%a”2xb"2 + b74)*f) - axbxlog(tan(f*x + e)”2 + 1)
/((a"4 + 2*%a”2*b"2 + b74)*xf) - (a2 - b™2)*x(f*x + e)/((a"4 + 2*a"2*b"2 + b~
4)*xf))*cxd*e - (2%axbxlog(axtan(f*x + e) + b)/(a”4 + 2%¥a"2xb"2 + b™4) - ax*b
*xlog(tan(f*x + )72 + 1)/(a”4 + 2%¥a™2+%b™2 + b™4) - (272 - b™2)*(f*x + e)/(a
"4 + 2%a"2*b"2 + b74) + b72/(a"3%b + a*b”3 + (a”4 + a"2xb"2)*xtan(f*x + e)))
*c72 - ((a73 + I*a™2xb + a*b™2 + I*b " 3)*(f*x + e)~3*%d"2 + (3*a”™3 + 3*xI*xa~2x
b + 3*axb”2 + 3*xI*b"3)*x(f*x + e)*d"2*xe”2 + 6+ (I*a*b™2 + b~3)*d"2*xe"2 - ((3*
a~3 + 3*%I*a"2*%b + 3*a*xb”2 + 3*xI*b"3)*d"2*e - (3*a~3 + 3*xI[*a~2%b + 3*axb”™2 +
3xI*b~3) kckd*xf)*(fxx + e)72 - ((6%xI*a”2%b + 6xaxb~2)*d"2%e”2 - 6x(-I*xaxb~2
- b73)*d"2*%e - 6x(I*xa*xb”2 + b 3)*kckd*f + ((-6xIxa~2%b + 6*a*b”2)*d"2*xe”2 -
6% (I*a*xb™2 - b~3)*d"2xe - 6*%(-I*a*b”™2 + b~3)*cxd*f)*cos(2*f*x + 2*e) + (6%
(a™2%b + I*a*xb”2)*d"2*e”2 + (6*a*xb™2 + 6xI*b~3)*d"2*xe — (6*a*xb™2 + 6*xI*b~3)
*ckd*f) *sin(2xf*x + 2*e))*arctan2(b*cos(2xf*x + 2%e) + a*sin(2*f*x + 2*e) +
b, axcos(2*f*x + 2%e) - b*sin(2xfxx + 2%e) - a) - ((6xI*xa~2xb + 6xaxb™2)*(
fxx + e)72%d"2 + ((-12*xI*xa~2*b - 12*axb”2)*d"2*e + (12*xI*xa”2*b + 12*axb~2)x*
cxd*xf - 6% (I*a*b™2 + b73)*d"2)*x(f*x + e) + ((-6xI*a~2xb + B*a*xb™2)*(f*x + e
)72x%d72 + ((12*%I*a”2*%b — 12*axb~2)*d"2%e + (—12*xI*a”~2xb + 12%a*xb™2)*ckd*f -
6% (-I*axb™2 + b~3)*d"2)*(f*x + e))*cos(2xfxx + 2*e) + (6%(a”2*b + I*axb~2)
*(f*xx + e)72%d"2 - (12x(a"2*b + I*a*xb~2)*d"2%xe - 12%(a”2xb + I*xaxb”2)*c*dx*f
+ (6*a*b”2 + 6xI*xb~3)*d"2)*(f*x + e))*sin(2xf*xx + 2x*e))*arctan2(-(2*xaxb*xco
s(2xfxx + 2%e) + (2”2 - b"2)*sin(2xf*xx + 2%e))/(a"2 + b~2), (2*xa*bxsin(2xfx*
X + 2%e) + a”2 + b72 - (272 - b"2)*cos(2xf*xx + 2xe))/(a”2 + b"2)) - ((a”3 +
3xI*a~2*%b — 3*axb”2 - I*xb"3)*(f*x + e)~3*xd"2 - ((3*a”3 + 9kxI*a"2%b — 9*xaxb
"2 - 3%I*b"3)*d"2*xe - (3*a”3 + 9*xI*a~2%b - 9%a*b”2 - 3*xIxb~3)*ckd*f + 6% (Ix*
a*xb”2 - bT3)*d"2)*x(fxx + e)”2 + ((3*a”3 + 9*xI*a~2xb - 9*a*xb”2 - 3*xI*b~3)*d~
2%e”2 - 12%(-I*a*xb™2 + b~3)*d"2*e - 12x(I*a*xb~2 - b~ 3)*c*d*f)*(f*x + e))*co
s(2xf*x + 2%e) - ((-6*xI*xa~2%b - 6*a*b”2)*x(f*x + e)*d”2 + (6%I*a”2*b + 6*axb
"2)*%d"2%e + (—6xI*a”~2xb - 6*axb”2)*kckdxf - 3x(-Ixaxb”2 - b"3)*d"2 + ((6xI*a
“2%b - 6*axb”2)*x(fxx + e)*d"2 + (-6*xI*a”"2*%b + 6xaxb"2)*d"2*e + (6xI*a"2xb -
6*xa*xb”2) kckd*xf - 3x(I*a*xb”2 - b~3)*d"2)*cos(2xfxx + 2%e) - (6%(a”"2*b + I*a
*b72)* (f*x + e)*d™2 - 6x(a”2%b + I*a*xb™2)*d"2xe + 6x(a”2%b + I*axb™2)*cxd*xf
- (3*a*xb”2 + 3*xI*b7~3)*d"2)*sin(2*xf*x + 2%e))*dilog((I*a - b)*e” (2xIxf*x +
2+%Ixe)/(I*a + b)) — (3x(a”2%b - I*axb™2)*d"2*xe”2 + (3*axb™2 - 3*xI*b~3)*d~2*
e - (3*a*b”2 - 3*xI*b~3)*ckxd*f - (3*(a”2*b + I*a*xb~2)*d"2%e"2 + (3*a*xb”™2 + 3
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*I*xb"3)*d"2*%e — (3*axb”2 + 3*xI*b~3)*ckd*f)*cos(2xfxx + 2xe) + ((-3*xI*a”~2*b
+ 3*axb"2)*d"2*xe"2 - 3*x(I*a*b”™2 - b~3)*d"2xe - 3*x(-I*a*b”™2 + b~3)*cxd*f)*si
n(2+f*x + 2xe))*log((a”2 + b~2)*cos(2*f*x + 2%e)”2 + 4*xaxbxsin(2xf*x + 2*e)
+ (272 + b™2)*sin(2*f*x + 2*%e)”2 + a”2 + b"2 - 2x(a”"2 - b"2)*cos(2xf*xx + 2
xe)) - (3*(a”2%b — I*xaxb~2)*(f*x + e)72*d"2 - (6x(a"2%b - I*a*b™2)*d 2*e -
6% (a"2*%b - I*axb~2)*cxd*xf + (3*a*xb™2 - 3*xI*b~3)*d"2)*(f*x + e) - (3*x(a"2*b
+ I*xaxb™2)*x(f*x + e)72+%d"2 - (6%(a”2*b + I*a*xb~2)*d"2*xe - 6*%(a”2*b + I*axb”
2)kcxd*f + (3*axb™2 + 3*xI*b~3)*d"2)*x(f*x + e))*cos(2*xf*xx + 2*e) + ((-3*I*a”
2%b + 3*xaxb”2)*x(f*xx + e)72%d"2 + ((6*I*a”2*%b — 6*xaxb~2)*d"2%xe + (-6*xI*a”2x*b
+ B*xaxb”2)kcxdxf — 3*x(-I*a*xb”2 + b73)*d"2)*x(f*xx + e))*sin(2*f*x + 2*e))*1o
g(((a”2 + b~2)*cos(2*f*x + 2xe)~2 + 4*axb*xsin(2*f*x + 2xe) + (2”2 + b"2)*si
n(2xfxx + 2%e)"2 + a2 + b"2 - 2*x(a”2 - b"2)*cos(2*f*x + 2*e))/(a"2 + b"2))
+ (3x(a”2*b + I*a*xb~2)*d"2*cos(2*xf*x + 2*e) - (-3*%I*a”2%b + 3xa*xb”2)*d"2x*s
in(2*xfxx + 2%e) - 3x(a”2*%b - I*axb~2)*d"2)*polylog(3, (I*a - b)*xe” (2*I*xfxx
+ 2%I*xe)/(I*a + b)) - ((I*a”™3 - 3*a"2xb - 3xI*a*xb”2 + b~ 3)*(f*x + e) ~3*%d"2
+ ((-3*I*a”~3 + 9*a~2%b + 9*I*a*xb”™2 — 3*b~3)*d"2*e + (3*I*a~3 - 9*a~2xb - 9%
I*xa*xb~2 + 3*b~3)*kckxd*f + (6*axb™2 + 6xI*b"3)*d"2)*(f*x + e)”2 + ((3*I*a”3 -
9%a”2*b - 9*xI*a*xb”2 + 3*%b~3)*d"2*e”2 - (12*a*xb”2 + 12+xI*b"3)*d"2*e + (12*a
*b"2 + 12%Ixb"3)*ckxd*f)*x(fxx + e))*sin(2*fxx + 2*xe))/((3*¥a”5 + 3*xI*xa~4x*b +
6*%a”3*%b"2 + 6xI*a~2*xb"3 + 3*axb”4 + 3*kI*b~5)*f " 2xcos (2*xf*x + 2*e) - (-3*xI*a
“5 + 3%a"4xb - 6xI*xa”3*b"2 + 6%xa”2%b"3 - 3*xIxaxb”4 + 3*b~5)*f " 2xsin(2xf*x +
2%e) - (3*a”h - 3*xI*xa~4*b + 6*a”3*b"2 - 6xI*a~2*xb~3 + 3*axb”4 - 3*xI*b~5)*f
2))/f

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

2
f( (c+dx) ix

a+bcot(e+fx))

Verification of antiderivative is not currently implemented for this CAS.

[In] int((c + dxx)"2/(a + bxcot(e + f*x))~2,x)
[Out] int((c + d*x)~2/(a + bxcot(e + f*x))~"2, x)

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

(c+ t;lx)2
f 5 dx
(a + b ot (e + fx))
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)**2/(atb*cot (f*x+e))**2,x)

[Out] Integral((c + d*xx)*x2/(a + b*cot(e + f*x))**2, x)
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3.59 f c+dx

(a+b cot(e+fx))?

Optimal. Leaf size=213

(a+ib)62i(g+fx) . . (u+ib)€2i(e+fx
b(~2acf - 2adfx + bd) log (1 - fb)Jr be 4 ) vy +mde12( e
2 (a2 " bz)z f (a2 + bz) (a+bcot(e + fx)) 2d (a2 + bz) 72 (a2 n bz)z

[Out] -1/2*%(d*x+c)~2/(a"2+b"2)/d+1/4* (-2xaxd*xfxx-2*a*xc*f+b*d) "2/a/(a-Ixb) 2/ (a+I*
b)/d/f72+bx (d*x+c) /(a”2+b"2) /f/ (a+b*cot (f*x+e) ) +b* (-2*axd*xfxx—2*xaxcxf+b*d) *
In(1-(at+I*b)*exp(2xIx(fxx+e))/(a-Ixb))/(a"2+b"2) 2/f " 2+I*a*bxd*polylog(2, (a
+I*b)*exp (2xI* (f*x+e))/(a-Ixb))/(a~2+b"2)"2/£"2

Rubi [A] time = 0.29, antiderivative size = 213, normalized size of antiderivative =

ber of rul
1.00, number of steps used = 5, number of rules used =5, integrand size = 18, e e

= 0.278, Rules used = {3733, 3731, 2190, 2279, 2391}

integrand size

2i(e+fx)

. (a+ib)
iabdPolyLog (2, W;—lb) N b(=2acf - 2adfx + bd) log (1 - b(c + dx) (

2 2 T Y
£2 (a2 + bz) Iz (a2 + bz) f (a +b ) (a+bcot(e + fx)) 2

(a+ib)€2i(e+fx)
a—ib

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

[Out] -(c + d*x)72/(2%x(a"2 + b"2)*d) + (b*d - 2xaxc*xf - 2*axd*xf*x)~2/(4*ax(a - I*
b)"2x(a + Ixb)*d*f~2) + (bx(c + d*x))/((a”2 + b"2)*f*x(a + b*Cot[e + f*x]))

+ (bx(bxd - 2%axcxf - 2%axdxf*x)*Log[l - ((a + Ixb)*E~((2xI)*(e + fx*x)))/(a

- Ixb)])/((a"2 + b72)72%f72) + (I*axbxd*PolyLogl[2, ((a + Ix*b)*E~((2xI)*(e

+ f*xx)))/(a - I*¥b)])/((a"2 + b~2)"2*xf"2)

Rule 2190

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

Rule 2279

Int[Logl(a_) + (b_.)*((F_)~((e_.)*((c_.) + (d_.)*(x_))))"(n_.)], x_Symbol]
:> Dist[1/(d*e*n*Log[F]), Subst[Int[Logla + b*x]/x, x], x, (F~(ex(c + d*x))
)°nl, x] /; FreeQ[{F, a, b, c, d, e, n}, x] & GtQ[a, 0]
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Rule 2391

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

Rule 3731

Int[((c_.) + (@_)*x D))" (m_.)/((a_) + (b_.)*tan[(e_.) + Pix(k_.) + (£f_.)x*(
x_)]1), x_Symbol] :> Simp[(c + d*x)"(m + 1)/(d*(m + 1)*(a + I*b)), x] + Dist
[2%Ixb, Int[((c + d*x) m*xE~ (2*%Ixk*Pi)*E~Simp[2*I*(e + f*xx), x])/((a + Ixb)~
2 + (2”2 + b"2)*E~ (2xI*k*Pi)*E~Simp[2*I*x(e + f*x), x]), x], x] /; FreeQ[{a,
b, ¢, d, e, £}, x] && IntegerQ[4xk] && NeQ[a"2 + b~2, 0] && IGtQ[m, O]

Rule 3733

Int[((c_.) + (d_)*(x_))/((a_) + (b_.)*tan[(e_.) + (f_.)*(x_)])"2, x_Symbol
1 :> -Simp[(c + d*x)~2/(2xd*(a"2 + b~2)), x] + (Dist[1/(f*(a"2 + b~2)), Int
[(b*xd + 2%axc*f + 2*axd*f*x)/(a + b*Tanl[e + f*x]), x], x] - Simp[(b*x(c + d*
x))/(fx(a”2 + b~2)*(a + bxTanl[e + f*x])), x]) /; FreeQ[{a, b, c, d, e, f},
x] && NeQ[a"2 + b~2, 0]

Rubi steps
—bd+2acf+2adfx
C+dx x| b(c + dx) | =t
@+ beotle+ fOR 2 (22 +b2)d (a2 +12) f(a +beot(e + fx)) (a2 +02)
e+ dx)? s (bd — 2acf — 2adfx)? . b(c + dx) s @) |
2(2+12)d  4aa—ibR(a+ib)Af? " (a2 +12) f(a + beot(e + £))
e+ dx? N (bd — 2acf — 2adfx)? N b(c + dx) N b(bd -
T2 (az + bz) d 4a(a—ib)y*(a+ib)df? (a2 + bz) f(a+ bcot(e + fx))
o (c+dx)? . (bd — 2acf — 2adfx)? . b(c + dx) s b(bd -
T2 (a2 + bz) d 4a(a—ib)*(a +ib)df? (az + bz) f(a+bcot(e + fx))
b(bd —

_ (c+dxp s (bd — 2acf — 2adfx)? b(c + dx)

2@ +02)d " ala—a+ D)2 (224 12) f(a+ beotle + fv)
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Mathematica [B] time = 7.10, size = 730, normalized size = 3.43

_ 2accsc®(e + fx)(asin(e + fx) + beos(e + fx)*(blog(asin(e + fx) + bcos(e + fx)) - a(e + fx)) s

dcsc?(e + f

f(b = ia)(b + ia) (a% + b?) (a + b cot(e + fx))?

Warning: Unable to verify antiderivative.

[In] Integratel[(c + d*x)/(a + b*Cotl[e + f*x])~2,x]

[Out] -1/2%((e + fxx)*(-2%d*xe + 2*xc*xf + dx(e + f*xx))*Cscle + f*xx] 2*%(bxCos[e + fx*

x] + axSinle + f*x])72)/(((-I)*a + b)*(I*a + b)*f~2x(a + bxCot[e + fxx])~2)
+ (b*d*Cscle + f*xx]~"2x(-(ax(e + f*x)) + b*Log[b*Cos[e + f*x] + a*Sin[e + f
xx]])*(b*Cos[e + f*x] + a*Sinle + £*x])72)/(((-I)*a + b)*(I*a + b)*(a"2 + b
"2)*%f72%(a + bxCotl[e + fxx])72) + (2*%axd*exCscle + fxx] 2x(-(ax(e + f*x)) +
b*Log[b*Cos[e + f*x] + a*Sin[e + f*x]])*(bxCos[e + fxx] + axSin[e + fxx])~
2)/(((-I)*a + b)*(I*a + b)*(a"2 + b™2)*f"2*(a + b*Cot[e + f*x])~2) - (2*axc
xCscle + fxx]72*x(-(ax(e + f*x)) + b*Log[b*Cos[e + f*x] + a*Sin[e + f*xx]])*(
b*xCos[e + f*x] + axSin[e + fxx])~2)/(((-I)*a + b)*(I*a + b)*(a”2 + b~2)*fx*(
a + bxCot[e + f*x])~2) + (d*Cscle + f*x] 2x(E~(I*ArcTan[b/al)*(e + f*x)~2 +
(b*x(I*x(e + f*x)*(-Pi + 2%ArcTan[b/a]) - PixLog[l + ET((-2*I)*(e + f*x))] -
2x(e + f*xx + ArcTan[b/al)*Logl[l - E~((2*%I)*(e + f*x + ArcTan[b/al))] + Pix
Log[Cos[e + f*x]] + 2xArcTan[b/a]*Log[Sin[e + fxx + ArcTan[b/a]]l] + I*PolyL
ogl2, ET((2*%I)*(e + f*x + ArcTan[b/al))]))/(axSqrt[1l + b~2/a"2]))*(b*Cos[e
+ f*xx] + axSinfe + f*x])72)/(((-I)*a + b)*(I*a + b)*Sqrt[(a”2 + b72)/a"2]*f
“2%(a + bxCot[e + f*x])~2) + (Cscle + f*x] "2x(b*Cos[e + fxx] + a*Sin[e + fx*
x])*x (- (bxd*exSin[e + f*x]) + bxc*fxSin[e + fxx] + bxd*(e + fxx)*Sin[e + f*x
1))/(((-I)*a + b)*(I*xa + b)*f"2%(a + b*Cot[e + f*x])~2)

fricas [B] time = 0.65, size = 1053, normalized size = 4.94

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/2%((a"2%b - b~3)*d*xf~2%x"2 - 2%axb~2xc*xf - 2x(axb™2xd*xf - (a"2%b - b~3)*c

*f72)*x + ((a72%b — b~3)*d*f"2%x"2 - 2*axb"2*xcxf — 2x(axb”2*d*f - (a"2*b -
b~3) xcxf~2) *x) *cos (2*xf*x + 2%e) + (I*xaxb~2*d*cos(2*f*x + 2*e) + Ixa~2xb*d*s
in(2*xfxx + 2%e) + Ixa*xb~2+d)*dilog(-(a”™2 + b™2 - (a2 + 2xI*a*xb - b~2)*cos(
2%f*xx + 2%e) + (-I*a~2 + 2%axb + I*b"2)*sin(2xf*x + 2%e))/(a"2 + b™2) + 1)
+ (-I*axb"2xd*cos (2*%f*x + 2%e) - I*a " 2xbxd*sin(2+f*x + 2*e) - I*axb~2xd)*di
log(-(a”2 + b™2 - (a”2 - 2xI*axb - b~2)*cos(2*f*x + 2xe) + (I*a~2 + 2%a*xb -
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I*b~2)*sin(2+f*x + 2*e))/(a"2 + b™2) + 1) + (2*axb™2*xd*e — 2xaxb~2*c*xf + b
~3*d + (2*axb"2*xd*e — 2xaxb"2xc*f + b73*d)*cos(2xfxx + 2%e) + (2%a " 2*b*d*e
- 2%a"2xbkc*f + axb”2*d)*sin(2xfxx + 2%e))*log(1l/2*%a”2 + Ikaxb - 1/2%b72 -
1/2% (a2 + b"2)*cos(2xf*x + 2¥e) + 1/2*(I*a"2 + I*b~2)*sin(2*f*x + 2%e)) +
(2%a*xb~2*d*e - 2*axb™2xcxf + b~3*d + (2*axb”~2*xd*e — 2*xaxb~2*ckxf + b~3*d)*co
s(2xf*x + 2%e) + (2*xa~2xbxd*e - 2*a " 2*xbkcxf + axb~2*d)*sin(2*xf*x + 2*e))*1lo
g(-1/2*%a"2 + Ixa*xb + 1/2+%b72 + 1/2%(a"2 + b~2)*cos(2xf*x + 2%e) + 1/2x(I*a”
2 + Ixb"2)*sin(2xf*x + 2xe)) - 2% (a*xb~2*xd*xfxx + axb~2*xd*xe + (axb " 2xdxf*x +
axb~2*d*e) *cos (2xf*x + 2%e) + (a~2*bkd*xf*xx + a~2xb*d*e)*sin(2*xf*x + 2*e))*1
og((a™2 + b™2 - (a2 + 2xIxa*xb - b~2)*cos(2xf*x + 2%e) + (-I*a”2 + 2*axb +
I*b~2)*sin(2*f*x + 2*e))/(a"2 + b72)) - 2*x(axb™2xd*xf*x + a*xb™2+d*e + (a*xb”2
*d*xf*x + axb"2*xd*e)*cos(2*%f*x + 2%e) + (a"2xbxdxfxx + a~2*bkd*e)*sin(2xf*x
+ 2%e))*log((a”2 + b2 - (a”2 - 2*I*axb - b72)*cos(2*xfxx + 2%e) + (I*a~2 +
2xaxb — I*b"2)*xsin(2*f*x + 2*xe))/(a”2 + b72)) + ((a”3 - a*b™2)*d*xf~2*x"2 +
2%b73*xc*kf + 2% (b7 3xd*xf + (a”3 - a*b”2)*cxfT2)*x)*xsin(2*xf*x + 2*e))/((a~4x*b
+ 2*%a”2*b”"3 + b75)*f"2%cos(2*xf*x + 2*%e) + (a”5 + 2*¥a”3*b”2 + axb"4)*xf"2*sin
(2xf*x + 2%e) + (a"4*b + 2*xa~2*b"3 + b~5)*f"2)

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

dx +c¢
‘[‘ de
(bcot(fx + e) + a)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)/(atbxcot(f*x+e))”2,x, algorithm="giac")
[Out] integrate((d*x + c)/(b*xcot(f*x + e) + a)~2, x)

maple [B] time = 2.56, size = 990, normalized size = 4.65

) (ib+a)e2(fx+e)
d xz ox 2lblld ln (1 — T

) X 2iba*cln (a Q2ilfrre)  jo2ilFrve)y _ oy ib) I
. +- + -
4iab + 202 = 2b2  2iab + a2 = b2 (—ig + b)* f (ia+ b) (~ib+a)  (=ia+b)* f (ia + b) (ib — a) (ib + a)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((d*x+c)/(atb*cot(f*x+e)) 2,x)

[Out] 1/2/(2*I*axb+a~2-b~2)*d*x"2+1/(2*xIxaxb+a”~2-b~2)*cxx+2*I/(b-I*a) ~2/f/(I*a+b)
xb*axd/ (a-I*xb)*1n(1-(a+Ixb)*exp(2*I* (f*xx+e))/(a-I%b))*x-2xI/(b-I*a)~2/f/(I*
a+b)*xb*xa”~2xc/ (I*¥b-a)/(a+I*b)*1ln(axexp(2*I* (f*xx+e))+I*xexp (2*I*(f*x+e))*b-a+I
xb)-1/(b-Ixa)~2/£72/(I*a+b)*b~3*d/(Ixb-a)/(a+I*b)*1n(axexp(2xI* (f*x+e))+Ixe
xp (2% I* (fxx+e) ) xb-a+Ixb)+2*I/(b-I*a) ~2/£72/(I*a+b)*b*a~2*xd*e/ (I*b-a)/(a+I*b
)*1n(axexp (2+I* (f*xx+e) ) +I*xexp (2% I* (fxx+e) ) *b-a+I*b)-4*I/(b-I*a)~2/f72/(I*a+
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b) *b*xaxdxe/ (I*b-a)*1n(exp (I*(f*x+e)))+2/(b-I*a) ~2/f/(I*a+b)*b~2*axc/(I*b-a)
/ (a+I*b)*1n(axexp(2*I* (f*xx+e))+I*xexp (2*Ix(fxx+e))*b-a+I*b)+4xI/(b-I*a)~2/f/
(I*a+b)*b*axc/(Ixb-a)*1ln(exp(I*(fxx+e)))+I/(b-I*a)~2/f72/(I*a+b)*b~2*d/(I*b
-a)/(a+I*b)*1n(a*exp (2*xI* (f*x+e))+I*exp (2+I* (f*x+e))*b-a+I*b)*a-2/(b-I*a) 2
/£72/ (Ixa+b) *b~2*a*xdxe/ (I*¥b-a)/(a+I*b)*1n(axexp (2*I* (f*xx+e))+I*xexp (2xI* (f*x
+e) ) xb-a+I*b) +2xIxb~ 2% (d*xx+c) / (I*a+b) /f/(b-Ixa) "2/ (exp (2*I* (f*x+e))*b-I*exp
(2%I* (f*xx+e))*xa+b+I*a)-2*xI/(b-I*a)~2/£72/(I*a+b)*b~2*d/(I*b-a)*1n(exp (I* (f*
x+e)))+2xI/(b-I*a)~2/£72/(I*a+b)*b*xa*xd/(a-I*b)*1n(1-(a+I*b)*exp (2*xI* (f*x+e)
)/ (a-Ixb))*e+2/(b-Ixa) 2/ (I*a+b)*b*axd/(a-Ixb)*x"2+4/(b-I*a) ~2/f/(I*a+b)*b*
a*xd/ (a-Ixb)*xexx+2/(b-Ixa) 2/f72/(I*a+b)*b*xaxd/(a-I*xb)*e 2+1/(b-I*a) 2/£72/(
I*a+b)*b*axd/(a-I*b)*polylog(2, (a+I*b)*exp(2*I*(fxx+e))/(a-I*b))

maxima [B] time = 2.03, size = 1181, normalized size = 5.54

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -((a”"3 + I*a"2xb + a*xb™2 + I*b7~3)*d*xf~2*xx"2 + (2*¥a”3 + 2*xI*a”"2%b + 2xaxb~2
+ 2xI*b73) kckf"2xx + 4+ (I*a*xb™2 + b~ 3)*cxf — ((4*I*a~2%b + 4*axb™2)*cxf — 2
*(I*axb™2 + b~"3)*d + ((-4*I*a”2%b + 4xa*xb”2)*c*xf - 2% (-Ixa*b”2 + b~3)*d)*co
s(2xfxx + 2xe) + (4*%(a”2%b + Ixaxb”2)*c*xf — (2*a*xb™2 + 2%I*b~3)*d) *sin(2*xfx*
x + 2%e))*arctan2(b*cos(2xf*xx + 2%e) + a*sin(2xf*xx + 2%e) + b, axcos(2xfx*x
+ 2%e) - bxsin(2xfxx + 2%e) - a) - ((-4*xI*a~2xb + 4*axb™2)*d*f*x*cos (2xf*x
+ 2%e) + 4x(a”2xb + Ixaxb™2)*dxf*rx*sin(2xfxx + 2%e) + (4xI*a”2*%b + 4*xaxb~2)
*d*xf*xx)*arctan2 (- (2*ax*bxcos (2xf*x + 2xe) + (a2 - b"2)*sin(2*xfxx + 2*e))/(a
"2 4+ b72), (2*axbxsin(2xf*x + 2%xe) + a”2 + b™2 - (2”2 - b"2)*cos(2*xfxx + 2%
e))/(a”2 + b72)) - ((a”3 + 3*I*a~2%b - 3*a*xb™2 — I*b~3)*d*f~2*x"2 + ((2*a~3
+ 6*%I*a”2*%b — 6*a*xb”2 - 2%I*b~3)*c*xf~2 — 4x(I*xaxb~2 - b~3)*d*f)*x)*cos (2*xf
*x + 2%e) - ((2xI*a~2xb - 2*axb~2)*d*cos(2xf*x + 2xe) - 2+x(a”2*b + I*a*xb~2)
xd*xsin (2xfxx + 2%e) + (-2*%I*a”2*b - 2*a*xb”2)*d)*dilog((I*a - b)*e” (2*xIxf*x
+ 2xIxe)/(I*a + b)) - (2x(a”2%b - I*a*xb~2)*cxf - (a*b”2 - I*b~3)*d - (2x(a”
2%b + I*xaxb™2)*cxf - (axb”2 + I*b~3)*d)*cos(2xfxx + 2%e) + ((-2xI*a~2xb + 2
xaxb~2)xckxf + (I*a*b”2 - b~3)*d)*sin(2*xfxx + 2xe))*log((a”2 + b~2)*cos(2*fx*
X + 2*%e)”2 + 4xaxb*sin(2xf*xx + 2*%e) + (a”2 + b"2)*sin(2*xf*x + 2*%e)"2 + a~2
+ b72 - 2%x(a”2 - b"2)*cos(2*f*x + 2*e)) + (2x(a"2%b + I*xa*xb™2)*d*xf*x*cos(2*
fxx + 2%e) - (—2xI*a”2xb + 2*xaxb”2)*d*f*x*xsin(2*xf*x + 2%xe) - 2*%(a"2%b - Ixa
*xb~2) *dxf*x) *log(((a™2 + b~2)*cos(2*xf*x + 2%e)~2 + 4*axb*sin(2*xf*x + 2%e) +
(a2 + b2 *sin(2*xf*xx + 2%e)”2 + a”2 + b™2 - 2%x(a”2 - b"2)*cos(2xf*xx + 2%e
))/(@a”2 + b72)) - ((I*a"3 - 3*a”2%b - 3*I*a*xb”™2 + b~ 3)*xd*xf~2*%x"2 + ((2*xI*a”
3 - 6*%a”"2*%b — 6xIxaxb”2 + 2%b"3)*kckf"2 + (4*axb”2 + 4*I*b~3)*d*f)*x)*sin(2*
fxx + 2%e))/((2*xa”5 + 2xI*a”4xb + 4*a~3*b"2 + 4*xI*a~2*b~3 + 2xaxb”™4 + 2*xIx*b
“B)*f"2*cos(2xf*xx + 2xe) - (-2%I*a”b + 2*%a~4xb - 4xI*a~3%b~2 + 4*a~2*b~3 -
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2%I*axb™4 + 2xb"5)*f " 2*xsin(2*f*xx + 2%e) - (2%a”5 - 2xI*xa~4*xb + 4*a~3*xb"2 -

4*xI*a~2xb”~3 + 2%ax*xb~4 - 2*xI*b~5)*f~2)

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

f c+dx iy
(a +bc0t(e+fx))2

Verification of antiderivative is not currently implemented for this CAS.

[In] int((c + d*x)/(a + b*cot(e + f*x))~2,x)
[Out] int((c + d*x)/(a + b*xcot(e + f*x))"2, x)

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

f c+dx _dx
(a + bcot (e +fx))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((d*x+c)/(atb*cot (f*x+e))**2,x)

[Out] Integral((c + d*x)/(a + bxcot(e + f*x))**2, x)
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1
3.60 f (c+dx)(a+b cot(e+fx))? ax

Optimal. Leaf size=23

1
I“t((c + dx)(a + beot(e + fx))z'x)

[Out] Unintegrable(1/(d*x+c)/(atbxcot(f*x+e))~2,x)

Rubi [A] time = 0.06, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

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

0.000, Rules used = {}
1

(c % d0)a + beote + FR

Verification is Not applicable to the result.
[In] Int[1/((c + d*x)*(a + b*Cot[e + fx*x])"2),x]
[Out] Defer[Int][1/((c + d*x)*(a + bxCotl[e + f*x])~2), x]

Rubi steps

1 1
beotie + FoR X = f Y

f (c+dx)(a+

Mathematica [A] time = 19.28, size = 0, normalized size = 0.00

! d
(c +dx)(a + beot(e + fx))? *

Verification is Not applicable to the result.

[In] Integrate[1/((c + d*x)*(a + b*Cotl[e + f*x])~2),x]
[Out] Integrate[1/((c + d*x)*(a + b*Cot[e + f*x])~2), x]

fricas [A] time = 0.67, size = 0, normalized size = 0.00

1
, X

integral 5
a?dx + a’c + (bzdx + bzc) cot (fx + e) + 2 (abdx + abc) cot (fx + e)

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(1/(d*x+c)/(atb*cot(f*x+e))”2,x, algorithm="fricas")

[Out] integral(1l/(a”2*d*x + a~2%c + (b72%d*x + b~ 2xc)*cot(f*x + e)72 + 2x(a*xb*d*x
+ axbxc)*cot (f*x + e)), x)

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

1

f 5 dx
(dx + c)(b cot (fx + e) + a)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)/(atb*cot(f*x+e))”~2,x, algorithm="giac")
[Out] integrate(1/((d*x + c)*(bxcot(f*x + e) + a)~2), x)

maple [A] time = 13.35, size = 0, normalized size = 0.00

f L 5 dx
(dx +¢) (a+bcot(fx+e))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(d*x+c)/(atbxcot(f*xx+e))"2,x)
[Out] int(1/(d*x+c)/(atb*cot (f*x+e))”2,x)

maxima [F(-1)] time = 0.00, size = 0, normalized size = 0.00

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)/(atb*cot(f*x+e))”2,x, algorithm="maxima"
[Out] Timed out

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

f ! 5 dx
(a+bcot(e+fx)) (c+dx)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/((a + bxcot(e + f*x)) 2x(c + d*x)),x)

[Out] int(1/((a + b*cot(e + f*x)) " 2x(c + d*x)), x)



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

f ! 5 dx
(a + bcot (e + fx)) (c +dx)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)/(atb*cot(f*xx+e))**2,x)

[Out] Integral(1/((a + b*cot(e + f*x))**x2x(c + d*x)), x)
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1
3.61 f (c+dx)?(a+b cot(e+fx))? dx

Optimal. Leaf size=23

1
Int ((c +dx)%(a + bcot(e + fx))?’ x)

[Out] Unintegrable(1/(d*x+c) 2/ (atb*cot(f*x+e))”~2,x)

Rubi [A] time = 0.06, antiderivative size = 0, normalized size of antiderivative = 0.00,
number of rules

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

0.000, Rules used = {}
1
f dx
(c + dx)2(a + b cot(e + fx))

Verification is Not applicable to the result.

[In] Int[1/((c + d*x)"2*(a + b*Cot[e + f*x])~2),x]
[Out] Defer[Int][1/((c + d*x)~2*%(a + b*Cot[e + fx*x])~2), x]

Rubi steps

1 1
b cot(e + fx))? ax = f (c + dx)?(a + bcot(e + fx))? ax

f (c+dx)2(a +

Mathematica [A] time = 17.17, size = 0, normalized size = 0.00

1
b cot(e + fx))? ax

f (c +dx)2(a +

Verification is Not applicable to the result.

[In] Integrate[1/((c + dxx)~2*(a + b*Cotle + f*x])~2),x]
[Out] Integrate[1/((c + d*x)~2x(a + b*Cotl[e + fx*x])~2), x]

fricas [A] time = 0.60, size = 0, normalized size = 0.00

1

integral 5
a?d?x? + 2 a?cdx + a®c? + (b2d2x2 + 2 b%cdx + bzcz) cot ( fx+ e) +2 (abd2x2 + 2 abcdx + abcz) cot |

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

[Out] integral(1/(a”2*d~2*x~2 + 2%a~2*ckd*x + a~2%c”2 + (b72xd"2%x"2 + 2xb~2xcxd*
X + b72%cT2)*cot (f*x + e)72 + 2x(axbxd"2%x"2 + 2xaxbkckdkx + axbkxc”2)*cot(f
*¥x + e)), X)

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

1

f 5 dx
(dx + c)z(b cot (fx + e) + a)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)”~2/(a+b*cot(f*x+e))~2,x, algorithm="giac")
[Out] integrate(1/((d*x + c) 2x(bxcot(f*x + e) + a)~2), x)

maple [A] time = 21.12, size = 0, normalized size = 0.00

f ! 5 dx
(dx + c)? (a + bcot(fx + e))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(d*x+c) "2/ (at+b*cot(f*x+e))"2,x)
[Out] int(1/(d*x+c) 2/ (a+b*cot (f*x+e)) 2,x)

maxima [F(-1)] time = 0.00, size = 0, normalized size = 0.00

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)~2/(a+b*cot(f*x+e))~2,x, algorithm="maxima"
[Out] Timed out

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

f ! 5 dx
(a+bcot(e+fx)) (c+dx)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/((a + b*cot(e + fx*xx)) 2x(c + d*xx)~2),x)



[Out] int(1/((a + b*cot(e + f*xx)) 2x(c + d*x)"2), x)

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

f L 5 dx
(a + b cot (e + fx)) (c+ clx)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(d*x+c)**2/(atb*cot (f*x+e))**2,x)

[Out] Integral(l/((a + bkxcot(e + f*xx))**2*x(c + d*x)**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:: x)

(* ::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 necessaryx*)
(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_] :=
I1f [ExpnType [result] <=ExpnType [optimall],
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If [FreeQ[result,Complex] || Not[FreeQ[optimal,Complex]],
If [LeafCount [result] <=2*LeafCount [optimal],
IIA" s
||Bll] ,
||Cl|] s
If [FreeQ[result,Integrate] && FreeQ[result,Int],
||Cl| s
"F"]]

(x ::Text:: *)

(*The following summarizes the type number assigned an *)
(*xexpression based on the functions it involves*)

(1
(¥2 = algebraic functionx)

rational functionx)

(¥3 = elementary functionx*)

(x4 = special functionx)

(*5 = hyperpergeometric functionx)
(6 = appell functionx)

(¥7 = rootsum functionx)

(*8 = integrate functionx)

(¥9 = unknown functionx)

ExpnType[expn_] :=
If [AtomQ[expn],
1,
If[ListQ[expn],
Max [Map [ExpnType, expn] ],
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 lexpn[[1]1]1],2]1],
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]]],
If [ElementaryFunction@[Head [expn]],
Max [3,ExpnType [expn[[1]1]1]1],
If [SpecialFunctionQ[Head [expnl],
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]l],
Apply [Max, Append [Map [ExpnType,Apply[List,expn]],6]],
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If [Head [expn]===RootSum,
Apply[Max, Append [Map [ExpnType,Apply[List,expn]],7]1],
If [Head[expn]===Integrate || Head[expn]===Int,
Apply[Max, Append [Map [ExpnType,Apply[List,expn]],8]],
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, Coshlntegral,
Gamma, LogGamma, PolyGamma,
Zeta, PolyLog, Productlog,
EllipticF, EllipticE, EllipticPi

}, func]

HypergeometricFunctionQ[func_] :=
MemberQ [{Hypergeometric1F1,Hypergeometric2F1,HypergeometricPFQ}, func]

AppellFunctionQ[func_] :=
MemberQ [{AppellF1},func]

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
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#Nasser 12/22/2019 Added debug flag, added 'dilog' to special functions
# see problem 156, file Apostol_Problems

GradeAntiderivative := proc(result,optimal)
local leaf_count_result, leaf_count_optimal,ExpnType_result,ExpnType_optimal,
debug:=false;

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

leaf_count_optimal:=leafcount (optimal);

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

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

# If result and optimal are mathematical expressions,

# GradeAntiderivative[result,optimal] returns

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

# is integrable

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

# antiderivative

# "A" if result can be considered optimal

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

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

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

if ExpnType_result<=ExpnType_optimal then
if debug then
print ("ExpnType_result<=ExpnType_optimal");
fi;
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if is_contains_complex(result) then
if is_contains_complex(optimal) then
if debug then
print("both result and optimal complex");
fi;
#both result and optimal complex
if leaf_count_result<=2*leaf_count_optimal then
return "A";
else
return "B";
end if
else #result contains complex but optimal is not
if debug then
print("result contains complex but optimal is not");
fi;
return "C";
end if
else # result do not contain complex
# this assumes optimal do not as well
if debug then
print("result do not contain complex, this assumes optimal do not
as well");
fi;
if leaf_ count_result<=2*leaf_count_optimal then
if debug then
print("leaf_count_result<=2*leaf_count_optimal");
fi;
return "A";
else
if debug then
print("leaf_count_result>2*leaf_count_optimal");
fi;
return "B";
end if
end if
else #ExpnType(result) > ExpnType(optimal)
if debug then
print ("ExpnType (result) > ExpnType(optimal)");
fi;
return "C";
end if

end proc:
#

# is_contains_complex(result)
# takes expressions and returns true if it contains "I" else false
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#

#Nasser 032417

is_contains_complex:= proc(expression)
return (has(expression,I));

end proc:

The following summarizes the type number assigned an expression
based on the functions it involves
= rational function

= algebraic function

= elementary function

= special function
hyperpergeometric function

= appell function

= rootsum function

= integrate function

= unknown function

H OH HF H OH HF H H H R H
© 0 N O O WN -
n

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

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

exp,log,ln,
sin,cos,tan,cot,sec,csc,
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,E1lipticPi])

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:
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#leafcount (u) returns the number of nodes in u.
#Nasser 3/23/17 Replaced by build-in leafCount from package in Maple

leafcount := proc(u)
MmaTranslator [Mma] [LeafCount] (u) ;
end proc:

4.0.3 Sympy grading function

#Dec 24, 2019. Nasser M. Abbasi:

# Port of original Maple grading function by

# Albert Rich to use with Sympy/Python

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

from sympy import *

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

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

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

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

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

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




355

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

except AttributeError as error:
return False

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

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

return 1
else:
return max(2,expnType(expn.args[0])) #max(2,ExpnType(op(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)])))
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elif is_hypergeometric_function(expn.func): #HypergeometricFunctionQ(op(O,
expn))
ml = max(map(expnType, list(expn.args)))
return max(5,m1)  #max(5,apply(max,map(ExpnType, [op(expn)]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,ml1)
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"
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#Dec 24, 2019. Nasser: Ported original Maple grading function by

# Albert Rich to use with Sagemath. This is used to

# grade Fricas, Giac and Maxima results.

#Dec 24, 2019. Nasser: Added 'exp_integral_e' and 'sng', 'sin_integral'
# 'arctan2','floor', 'abs', 'log_integral'

from sage.all import *
from sage.symbolic.operators import add_vararg, mul_vararg

debug=False;

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

def is_sqrt(expr):
if expr.operator() == operator.pow: #isinstance(expr,Pow):
if expr.operands() [1]==1/2: #expr.args[1] == Rational(1,2):
if debug: print ("expr is sqrt")
return True
else:
return False
else:
return False

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

,'sgn',
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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):

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

def is_atom(expn):
debug=False

if debug: print ("Enter is_atom")

#thanks to answer at https://ask.sagemath.org/question/49179/what-is-
sagemath-equivalent-to-atomic-type-in-maple/
try:

if expn.parent() is SR:
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return expn.operator() is None
if expn.parent() in (ZZ, QQ, AA, QQbar):
return expn in expn.parent() # Should always return True
if hasattr(expn.parent(),"base_ring") and hasattr(expn.parent(),"gens"):
return expn in expn.parent().base_ring() or expn in expn.parent().
gens ()
return False

except AttributeError as error:
return False

def expnType(expn):

if debug:
print (">>>>>Enter expnType, expn=", expn)
print (">>>>>is_atom(expn)=", is_atom(expn))

if is_atom(expn):
return 1
elif type(expn)==list: #isinstance(expn,list):
return max(map(expnType, expn))  #apply(max,map(ExpnType,expn))
elif is_sqrt(expn):
if type(expn.operands() [0])==Rational: #type(isinstance(expn.args[0],
Rational):
return 1
else:
return max(2,expnType (expn.operands() [0])) #max(2,expnType(expn.
args[0]))
elif expn.operator() == operator.pow: #isinstance(expn,Pow)
if type(expn.operands() [1])==Integer: #isinstance(expn.args[1],Integer)
return expnType(expn.operands() [0])  #expnType(expn.args[0])
elif type(expn.operands() [1])==Rational: #isinstance(expn.argsl[1i],

Rational)
if type(expn.operands() [0])==Rational: #isinstance(expn.args[0],
Rational)
return 1
else:
return max(2,expnType (expn.operands() [0])) #max(2,expnType(expn.
args[0]))
else:

return max(3,expnType (expn.operands() [0]) ,expnType (expn.operands ()
[1]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:]))
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return max(ml,m2) #max(ExpnType(op(1l,expn)) ,max(ExpnType(rest(expn))))
elif is_elementary_function(expn.operator()): #is_elementary_function(expn.
func)

return max(3,expnType (expn.operands() [0]))
elif is_special_function(expn.operator()): #is_special_function(expn.func)

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

return max(4,ml) #max (4,m1)
elif is_hypergeometric_function(expn.operator()): #
is_hypergeometric_function(expn.func)

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

return max(5,m1) #max (5,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):

if debug: print ("Enter grade_antiderivative for sagemath")

leaf _count_result = tree_size(result) #leaf_count(result)
leaf_count_optimal = tree_size(optimal) #leaf_count(optimal)

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

expnType_result = expnType(result)
expnType_optimal = expnType(optimal)

if debug: print ("expnType_result=", expnType_result, "expnType_optimal=",
expnType_optimal)

if expnType_result <= expnType_optimal:
if result.has(I):
if optimal.has(I): #both result and optimal complex
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if leaf_count_result <= 2x%leaf_count_optimal:
return "A"
else:
return "B"
else: #result contains complex but optimal is not
return "C"
else: # result do not contain complex, this assumes optimal do not as
well
if leaf_count_result <= 2xleaf_count_optimal:
return "A"
else:
return "B"
else:
return "C"
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