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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 [ 227 ]. This is test number [ 142 ].

1.1 Listing of CAS systems tested

The following systems were tested at this time.

1.
2.

3
4.
5
6

7.

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

. Maple 2020 (64 bit) on windows 10.

Maxima 5.43 on Linux. (via sagemath 8.9)

. Fricas 1.3.6 on Linux (via sagemath 9.0)

. Sympy 1.5 under Python 3.7.3 using Anaconda distribution.

Giac/Xcas 1.5 on Linux. (via sagemath 8.9)

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

Sympy was called directly using Python.

11
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1.2 Results

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

form. This means the antiderivative of these integrals can not be expressed in terms of
elementary, special functions or Hypergeometric2F1 functions. RootSum and Root0Of are
not allowed.

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

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

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

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

System solved Failed

Rubi % 100. ( 227 ) %0.(0)
Mathematica | % 99.56 ( 226 ) %044 (1)
Maple % 95.59 (217) | % 4.41 (10)
Maxima % 27.75 (63 ) | % 72.25 (164 )

Fricas % 34.8 (79) % 65.2 (148)
Sympy % 40.09 (91) | % 59.91 (136)
Giac % 74.01 (168 ) | % 25.99 ( 59 )

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

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

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

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

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

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

System % A grade | % B grade | % C grade | % F grade
Rubi 100. 0. 0. 0.
Mathematica 71.81 0.44 27.31 0.44
Maple 89.87 4.85 0.88 441
Maxima 27.75 0. 0. 72.25
Fricas 34.8 0. 0. 65.2
Sympy 39.21 0. 0.88 59.91
Giac 51.98 7.93 14.1 25.99
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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

mA
EB

B3

4d

Rubi Mathematica Maple

FriCAS Giac/Xcas Maxima Sympy
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The figure below compares the CAS systems for each grade level.
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1.3 Performance

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

System Mean time (sec) | Mean size | Normalized mean | Median size | Normalized median
Rubi 0.16 81.81 0.73 75. 1.
Mathematica 1.6 86.96 0.78 69.5 0.83
Maple 0.08 98.41 0.85 67. 0.89
Maxima 0.85 56.56 0.73 32. 1.12
Fricas 1.06 91.96 1.13 66. 1.36
Sympy 4.06 49.03 0.54 0. 0.
Giac 0.96 195.97 1.62 88.5 1.42
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1.4 list of integrals that has no closed form an-
tiderivative

{29} 50, 58, 59} 65 [66 [72} 73} 79} |85, 0], [07} 98} [0 (112} [T 8, [T 9 [20), {123} [124) [125), (126} 127, 128}
129,134} 135} [136} 137} [138} [139} [16 1}, [162}, [166), 167}, [L 71} [[72} [T76} 177, [181), [182} 186}, 187, [[01}, 192}
[196}[197, 201} 202, 15} 216} 217 218, 219} 220} 221}, 222} £23| 224}, 225}, 226} 27}

1.5 list of integrals solved by CAS but has no

known antiderivative

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

Giac {}

1.6 list of integrals solved by CAS but failed ver-
ification

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

Rubi {}

Mathematica
[89} [0}, [02}[03} [0} [05},[06,[09}, 100}, (L0, [£02} [L03} [L04} [105] [107, [108}, 109}, 110} 111}, 113}, 14115}
116} [117) [144}[151} 152} [156} 157}, 173} 174} [175}[178} 179} 180} [183} 184} 185} 188} [189} [190] 193]
194}, 195 198} [199} 200}

Maple Verification phase not implemented yet.
Maxima Verification phase not implemented yet.

Fricas Verification phase not implemented yet.



17

Sympy Verification phase not implemented yet.

Giac Verification phase not implemented yet.

1.7 Timing

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

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

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

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

1.8 Verification

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

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

1.9 Important notes about some of the results

1.9.1 Important note about Maxima results

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

The exception raised is ValueError. Therefore Maxima result below is lower than what
could result if Maxima was run directly and each question Maxima asks was answered
correctly.
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The percentage of such failures were not counted for each test file, but for an example, for
the Timofeev test file, there were about 30 such integrals out of total 705, or about 4 percent.
This pecrentage can be higher or lower depending on the specific input test file.

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

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

'besselexpand : true'

'display2d : false'

'domain : complex'

'keepfloat : true'
'load(to_poly_solve)'
'load(simplify sum)'
'load(abs_integrate)' 'load(diag)'

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

from sage.interfaces.maxima_1lib 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-diffgrent-
[from-using-maxima/|for reference.

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

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

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

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

1.9.3 Important note about finding leaf size of
antiderivative

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


https://ask.sagemath.org/question/43088/integrate-results-that-are-different-from-using-maxima/
https://ask.sagemath.org/question/43088/integrate-results-that-are-different-from-using-maxima/
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The other CAS systems (SageMath and Sympy) do not have special buildin function for this
purpose at this time. Therefore the leaf size is determined as follows.

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

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

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

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

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

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

except Exception as ee:
leafCount =1

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

1.10 Design of the test system

The following diagram gives a high level view of the current test build system.
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One record (line) per one integral result. The line is CSV comma separated. It contains 13 fields. This is
description of each record (line)

integer, the problem number.

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

number. CPU time used to solve this integral. 0 if failed. build System

string. The integral in Latex format

string. The input used in CAS own syntx.

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

string. The optimal antiderivative in Latex format.

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

11. String. The result (antiderivative) in CAS own syntax. g
12. String. The grade of the antiderivative. Can be “A”, “B”, “C”, or “F”

13. String. The optimal antiderivative in CAS own syntax.
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Chapter 2

detailed summary tables of results

2.1 List of integrals sorted by grade for each
CAS

21.1 Rubi

A grade: { 1,23, ) 5,6)7, B9, [0V LT} 12, 13} (14, [5G} 7 18} 9}, 20} 2,22} 23} 24, 25, 26,27
(8, 20}/50, 51 52 53, 54155 B0} 57358, 89} 40, (11, 42 43} (12,15} 140} 7, 15, 49} 50, 5T 5 53, 5 B )
156,57, 58, 59,160, 6.1, 62,3, 6 65166, 67, 68} 69, 70} 7.1, 72,73, 74, 7576, 77, 78, 79, B0, BT, B2, B3}
51,55} 56,57, 58, £0},90, 01} 02, 93, 0%, 05} 9,97, 05, 99} 100} L0} (02} 103} 104 105, (0 (107} 108
[T09) (10} [T} (12} (LT3} 114 (15 [ 16} 117 18, [T (120} 121} (22 123, (124 (125} 126} 127, 128, [ 25
(130, 131 (32 (133} 1343 35, 136} 137 (138, 139, (.40, [L41} 142} [143} 147} .15, 146, 147} [148} 149} [0}
[T51) 152 [53, 54 155} 156 (157 (158} 159, 160} 161} (62 (163, 64 165 (166 (67 (168, 169, 70, L7}
172173174, [175,[176}[177,[178, 179} 180} 181} 182} 183} [184} [185] (186}, [187} [188} 189} 190} [191} 192}
[T93, 191 [9%5, (196} 197 198, 19, 200} 20T, (203, 203, 204 (205, 206, (207, 208, 209, 210, 211} 213 213,
(214} 1215} 1216}[217,[218](219},(220,[221} (222} [223] |224, 1225} (226 [227] }

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

2.1.2 Mathematica

A grade: { [I}[2[3} 4 1617} 8 0} 110} [12} 13} 14} 15} 16} 17} 18} [19} [20} 2T} 22} 23| [24} [25} 26} [27} [28}
[29}30} 31} [32} 33} 34} 35} 36} 37, 38, B9} 40} 11, 2} 43| 14} (L5, 46, 47, (48, 49, 504, 5T, 524 53, 54,55, 56,
(57,58, (594604 613,62} [63} 64} 65466} 67, 68, 69, 70} 711,72} 73} 79} 85}, 91} 97, 98, [106} 112} [118, 1 19] 120
121} 129} 123} [T24] [125] 126} [127] [128] 129 [130} 131} [132} 133} [134} [135] [136}[137] [138} [139} [140} 141}
142 [143] [144} [145][146] 147 [148} [149} [150} 151} [152} [153) [154} [155] [156} [158} [159} [160} 161} 162} [163]
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164} [165}[166, 167, [168,[169, [170} 171} 172} [176} [177, [I181} [182} [186} [187 [191} [192} [196} 197} [201} [202],
[209} 210} 211] 212} 213 214} 215} 217 [218} 219} [220} 221] [222] [223] [224] [225] [226] 227 }

B grade: {[157]}

C grade: { [T178)[7570,(77) 78,80, 1 52,5, 87 5657, 88, 89| 90,92, 03| 0,05,07, 09, [0
[101}[102}[103}[104}[105}[107} [108}[109} 110} 111} 113} 114} 115} 116} 117,173} 174} 175,178, [179}[180},
[183[184}[185] 188} 189} 190} 193} 194} 195} 198} 199} [200} 203} 204} 205} 206} 207} 208 }

F grade: {[216]}

2.1.3 Maple
A grade: { [T}[2,B} 15,0, [7, 8,9} 1}
{2829} 30, 81} 32 83} 34 85,56, 57,38, 59 44, i 0BT

ElEE]
BE
SIS
Bk

&
@E
EE
S B

ElS

S=E
E

=RIE;
SElS;
Sl
EE"

(56} 57 58} 59 (60} 6T, 62 (63} 6631 65, 67} 778,79
......-.-..@.@..I_H_LI_LI_LI_LWH—LI_WI_L
[T09}[110} [111] 112} [113| T14} [115] [1T6} 117} [TT8} 119, [120} 123) [124] 125} 126|127 [128] [129} [134] [135)
136} [137} [138, 139} [140} 141} 142} [143| 144} [145} 146|147 [148} [149} [150} [152} [153] [154} 155} [158| [159]
[160} 161} 162} 163} 164} 165 [L66} 167} [168, [L169} 170} I71} 172} [173| [I74} 175} [176] 177, [179} 181} [182],
[186}[187} [188} 189} [190} 191} [192} [193} 194} [195} 196} 197 [201} [202} [203] [204} [205} [206} [207} [208] [215]
[216][217) 218} [219} 220 221} [229] [223] [224} [225] [226][227] }

B grade: {[151}[156}[157,[178, 180} [183}[184}[185}[198}[199}[200] }
C grade: {}

F grade: { [121][122} [T30}[T31} 209} 210} 211} P12 P13, 214] }

2.1.4 Maxima

A gradte: {[12)B) ) 78,10 T 12 ) 10 21 22,27 26, 535,69,
[123|[140} 141}, 142} [143}[T45} 146, [147}[148}[150, 153} [155} 161} 162, 171, [I72} 1

N

:
E
E
E
E
E
5
5
%

B grade: { }
C grade: { }

¢ grsde )5 T 07 7 76 0 ) 0 ) 0 66 0 3
(0, 7,5} 5T, 2 53, 455, 56,57, 55,53 60,6163 63,6 i)

50,5152, 83,5 55,7, 83,50, 00,1, 07, 03,54, 05,5, 07,65, 09, 100, 10} 10, 103, 108 107}
[106,[107,[108,[109} 110}, 111} 112} 113} [114}[T15}[116} 117,118,119, [120}, 121} 122} 124} 125, [126}[127,
[128,[129}[130} 131} [132}[133} [134} [135}[136},[137, [138} [139} [144} 149} 151} 152} 154} [156}[157, [158}[159}
[160}[163} [164} 165} [166} 167} 168, 169} 170}, 173|174} 175} 178,179} 180} 183} 184} [185} 188, [189}[190,
[193}[194}[195] 198, [199}[200} 203, [204} 205} 206, [207, [208} 209} [210} 211} 212} 213} [214} [215] [216}[217,
215,610




21.5 FriCAS

A grade: {[1} [2}[3}[4} 5} 7} B} 0} 10} [LT} T2} 13} [14} [15} 16}
(87, 49} 50} 58} 59 654 66} 72 73} 119, (120} 123, [1 24} 129} 1 34} 135} 13

143, [145) 146} 147, [148, [149} 150} [153} 154} [155} 161} [162} 166, 167, 171} 172} 215} 216} 217,
[220} 221} 222} [223| 224} [225] 226}, [227] }

B grade: { }
C grade: { }

e | 7T 708 ) 0L 69 0 05397 51 9
5755, 5760, 01 62 03,0 67, 08, 69, 0, T 7, 73 0, 73 78, T B0 ST B2 B3 B B BS BB 1 68
59,90, 91, 92,98, 91,95, 9, 97, 98, 99, 00, 10T, 109, 103 101105 106, 107 108} T09} 110} L1, 112,
113114} 115, 116,117,118} [121}[122} 125} [126} 127} 128} [130} 131} 132} [133} 144} 151} 152, 156} [157,
[158,[159}[160} [163}[164}[165} 168, [169}[170}, 173} [174}[175}[176,[177,[178} 179,180} [181} 182, [183}[184}
[185}[186} 187, [188, [189} 190} 191, 192} 193}, [194} 195} 196}, 197, 198} 199} 200} [201} 202} 203} 204} [205),
[206,[207,[208, [209} 210} 211} [212}[213} [214] }
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2.1.6 Sympy

A grade: {[1}[2[3)[4} 5} 9} [10, [T} T2} [13
[58) 59} 163}, 66, 72 73} 79,85}, 97, 08} 106memmmmmmmmmm
[[38, (140} 141} [T42} 143, [145} 146} 147, (148} .49} 150, (153, 154 155 161} 162} 166} 167, 171} 172} 76,
[T77 (81, 182} [191] 192} (06, [197, 201} 204} 205} 216, 220, 221} 222, 523, [224) 225, 226,227}

B grade: { }
C grade: {EI,}

F grade: { £}[17[T8) 19} [20} 21} [27) 28} 29 B0} B} [38) B 0L T [£2) 3} [ 5[5, 47, 8, °T, 52,
153, 5% 55,56, 57 60, 61} 62 631 6.6 681163} 70, (71} 78, 75,76} 177} 78,50} B1, 82,53, B} 80, 57, 65
(8910010} (92} 93} 94} 95} 196, 199} {100} 0T} [102} {103} [£04} 105} [£07} 08} 109} {110} [T 1T} [113| 14, 115}
[116}[117, 118, 121} [122, 125} 130, 131} 132} [133} 136} 139, 144} 151} 152} 156} 157, 158,159, 160} 163
[164}[165, 168} [169}[170}, 173} 174, 175} 178, [179}[180} 183} [184} 185, 186}, [187, [188, 189, 190}, 193} 194}
(195, (198, 199} 200} 202} 208} 206, 207 (208} 209} 210, 211, 212 213, 214} 215} 217, 218, 219}

2.1.7 Giac

A grade: { [T}[2)[3} [4}[5[7} [0} [LT} [12] [13} [14} [15} 116} [22] [23] [24] [25} [26} [32} [33) 34} 35} [36}[37] [42} [43]
[ 45} 6} 47, 481 49}, |50} 53,153, 54,53, 156, 57, 58, 59} 60} 61} 62, 63, 665366, 61 6B, 69} O, 7 1} 72
[73,79,85,, 91, 7, 98} 106} 112} 18} 0} 120} 123, 124} 125} 126} 127} 128} {20} {34} 135} 136, 137
[[38} (39} (140, {141} 142} 43} 150} (55}, (158, 159} 160} L6} [L62, 160}, (167 171} 172} L76}[177, 181} 18%
[T80, 187 {191 (192} 196} 197} 201} 202, 215, 216} 217, 218} 219} 220} 221] 222, 223, 224, 225} 226} 227
}

B grade: { [8} 10} [19} |21} b1}, [145), [146} [147} [148} 149} [153} [154} 163} [164} 165} 168} [169}[170] }
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C grade: {[74)[75},[76,[77,[78, 80} B1) [82) 83} 84 86} 87 [88, 8% [90} 92, 93, 94 95} 06} [173} 174} 175}

[178}[179,[180}[183} [184} [185] 188} [189,

[189[190] }

F gradt: ()17, 8} 20} 2728 20} 50,51 8 59} 0 09 00, 107) 102} 03} [0 105} 107 07

[T09)},[TT0}, 111}, 113} 114, 115,110}

117,121} [122} 130} 131} [132} [133) 144} [151} 152} [156} 157, 193} 194}

195 [198} 199} 200} 203} 204} 205, 206} 207} 208}, 209 210} 211} 212} 213, 214] }

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.

In this table,the column normalized size is defined as

antiderivative leaf size

optimal antiderivative leaf size

Problem 1 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 75 75 51 72 96 113 70 153
normalized size | 1 1. 0.68 0.96 1.28 1.51 093  2.04
time (sec) N/A 0.049 0.032 0.032 1.686 2134 7.083 1.222
Problem 2 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 69 69 50 60 99 109 61 113
normalized size | 1 1. 0.72 0.87 1.43 1.58 0.88  1.64
time (sec) N/A 0.029 0.019 0.004 1.727  2.026 1.645 1.448
Problem 3 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 54 54 41 52 68 92 48 86
normalized size | 1 1. 0.76 0.96 1.26 1.7 089  1.59
time (sec) N/A 0.035 0.025 0.003 1.709 2138 0.82 1.303
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Problem 4 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 45 45 40 40 70 86 37 62
normalized size | 1 1. 0.89 0.89 1.56 1.91 082  1.38
time (sec) N/A 0.016 0.011 0.004 1.671 2.2 0.346  1.239
Problem 5 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 25 25 25 25 32 57 20 32
normalized size | 1 1. 1. 1. 1.28 2.28 0.8 1.28
time (sec) N/A 0.008 0.008 0.001 1.689 2106 0.619 1.331
Problem 6 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 51 51 46 111 0 0 0 0
normalized size | 1 1. 0.9 2.18 0. 0. 0. 0.
time (sec) N/A 0.058 0.028 0.158 0. 0. 0. 0.
Problem 7 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A C A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 28 28 28 31 53 124 32 65
normalized size | 1 1. 1. 1.11 1.89 4.43 114 232
time (sec) N/A 0.022 0.002 0.003 1.624  2.235 4.859 1.475
Problem 8 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A C B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 34 34 29 38 38 66 51 92
normalized size | 1 1. 0.85 1.12 1.12 1.94 1.5 2.71
time (sec) N/A 0.014 0.007 0.003 1.658 2191 2114 1.282
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Problem 9 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 56 56 53 53 81 176 109 95
normalized size | 1 1. 0.95 0.95 1.45 3.14 1.95 1.7
time (sec) N/A 0.033 0.014 0.003 1.731 2743 7.035 1.315
Problem 10 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 58 58 41 58 68 89 100 176
normalized size | 1 1. 0.71 1. 1.17 1.53 1.72  3.03
time (sec) N/A 0.022 0.019 0.003 1.656 2535 3911 1.354
Problem 11 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 80 80 51 73 111 204 182 120
normalized size | 1 1. 0.64 0.91 1.39 2.55 2.28 1.5
time (sec) N/A 0.045 0.013 0.004 1.764  2.794 24.051 1.302
Problem 12 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 120 120 82 76 138 189 114 228
normalized size | 1 1. 0.68 0.63 1.15 1.58 0.95 1.9
time (sec) N/A 0.194 0.034 0.126 1.67 2.428 7.614 1.344
Problem 13 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 98 98 74 93 0 162 90 180
normalized size | 1 1. 0.76 0.95 0. 1.65 092 184
time (sec) N/A 0.163 0.029 0.063 0. 2402 484 1.229
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Problem 14 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 82 82 64 59 97 143 76 131
normalized size | 1 1. 0.78 0.72 1.18 1.74 0.93 1.6
time (sec) N/A 0.121 0.028 0.059 1.735 2415 2594 1.312
Problem 15 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 60 60 55 65 0 123 51 99
normalized size | 1 1. 0.92 1.08 0. 2.05 085 1.65
time (sec) N/A 0.093 0.017 0.025 0. 2339 0.77 1.215
Problem 16 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 35 35 35 37 45 89 32 45
normalized size | 1 1. 1. 1.06 1.29 2.54 0.91 1.29
time (sec) N/A 0.045 0.011 0.021 1.821 2352 0.239 1.348
Problem 17, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 71 71 71 169 0 0 0 0
normalized size | 1 1. 1. 2.38 0. 0. 0. 0.
time (sec) N/A 0.095 0.04 0.042 0. 0. 0. 0.
Problem 18 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 66 66 87 119 0 0 0 0
normalized size | 1 1. 1.32 1.8 0. 0. 0. 0.
time (sec) N/A 0.103 0.162 0.092 0. 0. 0. 0.
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Problem 19 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 44 44 44 43 54 112 0 116
normalized size | 1 1. 1. 0.98 1.23 2.55 0. 2.64
time (sec) N/A 0.08 0.025 0.026 1.628  2.568 0. 1.382
Problem 20 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 116 116 139 157 0 0 0 0
normalized size | 1 1. 1.2 1.35 0. 0. 0. 0.
time (sec) N/A 0.17 0.615 0.196 0. 0. 0. 0.
Problem 21 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 87 87 69 76 100 149 0 223
normalized size | 1 1. 0.79 0.87 1.15 1.71 0. 2.56
time (sec) N/A 0.14 0.038 0.032 1.613  2.309 0. 1.457
Problem 22 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 201 201 122 159 231 265 196 336
normalized size | 1 1. 0.61 0.79 1.15 1.32 098  1.67
time (sec) N/A 0.385 0.07 0.059 1.692 2.2 13.62 1.386
Problem 23 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 167 167 112 154 0 234 160 250
normalized size | 1 1. 0.67 0.92 0. 14 0.96 1.5
time (sec) N/A 0.297 0.048 0.06 0. 2.05 6943 1.302
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Problem 24 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 136 136 95 106 162 189 128 192
normalized size | 1 1. 0.7 0.78 1.19 1.39 094 141
time (sec) N/A 0.225 0.045 0.045 1.726 2169 5895 1.3
Problem 25| Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 99 99 82 96 0 170 92 136
normalized size | 1 1. 0.83 0.97 0. 1.72 093  1.37
time (sec) N/A 0.156 0.025 0.041 0. 2.035 1.609 1.305
Problem 26 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 60 60 60 57 77 116 54 76
normalized size | 1 1. 1. 0.95 1.28 1.93 0.9 1.27
time (sec) N/A 0.08 0.011 0.024 1.681  2.047 0.832 1.36
Problem 27, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 97 97 97 229 0 0 0 0
normalized size | 1 1. 1. 2.36 0. 0. 0. 0.
time (sec) N/A 0.109 0.056 0.046 0. 0. 0. 0.
Problem 28 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 108 108 133 179 0 0 0 0
normalized size | 1 1. 1.23 1.66 0. 0. 0. 0.
time (sec) N/A 0.163 0.124 0.074 0. 0. 0. 0.
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Problem 29 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 102 102 92 163 0 0 0 0
normalized size | 1 1. 0.9 1.6 0. 0. 0. 0.
time (sec) N/A 0.169 0.253 0.098 0. 0. 0. 0.
Problem 30 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 179 179 284 250 0 0 0 0
normalized size | 1 1. 1.59 1.4 0. 0. 0. 0.
time (sec) N/A 0.285 2.795 0.148 0. 0. 0. 0.
Problem 31 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 169 169 116 225 0 0 0 0
normalized size | 1 1. 0.69 1.33 0. 0. 0. 0.
time (sec) N/A 0.292 0.679 0.156 0. 0. 0. 0.
Problem 32 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 282 282 167 320 0 383 269 489
normalized size | 1 1. 0.59 1.13 0. 1.36 095 1.73
time (sec) N/A 0.869 0.098 0.1 0. 222 33.002 1.375
Problem 33 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 250 250 150 197 279 352 241 412
normalized size | 1 1. 0.6 0.79 1.12 1.41 096  1.65
time (sec) N/A 0.663 0.075 0.059 1.853 2149 18.648 1.29
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Problem 34 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 198 198 135 209 0 292 190 316
normalized size | 1 1. 0.68 1.06 0. 1.47 0.96 1.6
time (sec) N/A 0.516 0.059 0.059 0. 2209 15126 1.414
Problem 35 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 166 166 114 130 198 247 158 238
normalized size | 1 1. 0.69 0.78 1.19 1.49 095 143
time (sec) N/A 0.353 0.048 0.048  1.687 2.01 5592 1.404
Problem 36 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 111 111 96 117 0 205 104 171
normalized size | 1 1. 0.86 1.05 0. 1.85 094 154
time (sec) N/A 0.238 0.029 0.039 0. 2211 3.343 1.404
Problem 37 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 69 69 69 67 101 149 65 88
normalized size | 1 1. 1. 0.97 1.46 2.16 094 1.28
time (sec) N/A 0.118 0.016 0.026 1.768 1926 1.988 1.39
Problem 38 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 113 113 113 287 0 0 0 0
normalized size | 1 1. 1. 2.54 0. 0. 0. 0.
time (sec) N/A 0.122 0.044 0.046 0. 0. 0. 0.
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Problem 39 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 156 156 198 241 0 0 0 0
normalized size | 1 1. 1.27 1.54 0. 0. 0. 0.
time (sec) N/A 0.194 0.267 0.077 0. 0. 0. 0.
Problem 40 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 119 119 124 227 0 0 0 0
normalized size | 1 1. 1.04 1.91 0. 0. 0. 0.
time (sec) N/A 0.216 0.283 0.091 0. 0. 0. 0.
Problem 41 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 276 276 399 409 0 0 0 0
normalized size | 1 1. 1.45 1.48 0. 0. 0. 0.
time (sec) N/A 0.41 4.27 0.145 0. 0. 0. 0.
Problem 42 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 55 55 40 40 0 0 0 63
normalized size | 1 1. 0.73 0.73 0. 0. 0. 1.15
time (sec) N/A 0.097 0.016 0.039 0. 0. 0. 1.318
Problem 43 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 43 43 33 33 0 0 0 50
normalized size | 1 1. 0.77 0.77 0. 0. 0. 1.16
time (sec) N/A 0.08 0.115 0.031 0. 0. 0. 1.275
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Problem 44 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 41 41 31 31 0 0 0 47
normalized size | 1 1. 0.76 0.76 0. 0. 0. 1.15
time (sec) N/A 0.081 0.009 0.023 0. 0. 0. 1.352
Problem 45 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 29 29 24 24 0 0 0 34
normalized size | 1 1. 0.83 0.83 0. 0. 0. 1.17
time (sec) N/A 0.062 0.079 0.022 0. 0. 0. 1.339
Problem 46 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 27 27 22 22 0 0 0 31
normalized size | 1 1. 0.81 0.81 0. 0. 0. 1.15
time (sec) N/A 0.063 0.006 0.021 0. 0. 0. 1.371
Problem 47, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 14 14 14 13 0 0 0 16
normalized size | 1 1. 1. 0.93 0. 0. 0. 1.14
time (sec) N/A 0.035 0.023 0.025 0. 0. 0. 1.346
Problem 48 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 9 9 9 10 0 0 0 12
normalized size | 1 1. 1. 111 0. 0. 0. 1.33
time (sec) N/A 0.017 0.009 0.017 0. 0. 0. 1.356
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Problem 49 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 12 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.013 0.191 0.09 0. 0. 0. 0.
Problem 50 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 12 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.014 1.098 0.123 0. 0. 0. 0.
Problem 51 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F(-1) F F B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 83 83 86 105 0 0 0 217
normalized size | 1 1. 1.04 1.27 0. 0. 0. 2.61
time (sec) N/A 0.074 0.244 0.042 0. 0. 0. 1.287
Problem 52 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F(-1) F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 71 71 78 78 0 0 0 162
normalized size | 1 1. 11 1.1 0. 0. 0. 2.28
time (sec) N/A 0.063 0.045 0.033 0. 0. 0. 1.311
Problem 53 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F(-1) F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 69 69 61 81 0 0 0 155
normalized size | 1 1. 0.88 1.17 0. 0. 0. 2.25
time (sec) N/A 0.058 0.209 0.026 0. 0. 0. 1.305
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Problem 54 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F(-1) F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 57 57 56 54 0 0 0 97
normalized size | 1 1. 0.98 0.95 0. 0. 0. 1.7
time (sec) N/A 0.049 0.017 0.021 0. 0. 0. 1.385
Problem 55 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F(-1) F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 55 55 50 57 0 0 0 92
normalized size | 1 1. 0.91 1.04 0. 0. 0. 1.67
time (sec) N/A 0.044 0.165 0.023 0. 0. 0. 1.36
Problem 56 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F(-1) F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 38 38 32 28 0 0 0 49
normalized size | 1 1. 0.84 0.74 0. 0. 0. 1.29
time (sec) N/A 0.025 0.003 0.024 0. 0. 0. 1.374
Problem 57 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 36 36 32 33 0 0 0 46
normalized size | 1 1. 0.89 0.92 0. 0. 0. 1.28
time (sec) N/A 0.078 0.059 0.019 0. 0. 0. 1.33
Problem 58 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-1) A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 12 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.012 0.904 0.078 0. 0. 0. 0.
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Problem 59 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-1) A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 12 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.014 9.711 0.141 0. 0. 0. 0.
Problem 60 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 98 98 103 121 0 0 0 230
normalized size | 1 1. 1.05 1.23 0. 0. 0. 2.35
time (sec) N/A 0.343 0.185 0.042 0. 0. 0. 1.328
Problem 61 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 83 83 73 82 0 0 0 169
normalized size | 1 1. 0.88 0.99 0. 0. 0. 2.04
time (sec) N/A 0.3 0.187 0.034 0. 0. 0. 1.362
Problem 62 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 82 82 68 82 0 0 0 138
normalized size | 1 1. 0.83 1. 0. 0. 0. 1.68
time (sec) N/A 0.249 0.136 0.026 0. 0. 0. 1.371
Problem 63 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 64 64 61 45 0 0 0 90
normalized size | 1 1. 0.95 0.7 0. 0. 0. 1.41
time (sec) N/A 0.168 0.06 0.026 0. 0. 0. 1.418
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Problem 64 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 51 51 48 43 0 0 0 58
normalized size | 1 1. 0.94 0.84 0. 0. 0. 1.14
time (sec) N/A 0.085 0.022 0.021 0. 0. 0. 1.339
Problem 65 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 12 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.012 0.541 0.078 0. 0. 0. 0.
Problem 66 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 12 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.013 6.431 0.122 0. 0. 0. 0.
Problem 67 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 158 158 159 171 0 0 0 338
normalized size | 1 1. 1.01 1.08 0. 0. 0. 2.14
time (sec) N/A 0.314 0.338 0.04 0. 0. 0. 1.271
Problem 68 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 144 144 107 114 0 0 0 235
normalized size | 1 1. 0.74 0.79 0. 0. 0. 1.63
time (sec) N/A 0.282 0.36 0.03 0. 0. 0. 1.377
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Problem 69 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 141 141 102 117 0 0 0 200
normalized size | 1 1. 0.72 0.83 0. 0. 0. 1.42
time (sec) N/A 0.303 0.259 0.028 0. 0. 0. 1.329
Problem 70 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 97 97 86 60 0 0 0 124
normalized size | 1 1. 0.89 0.62 0. 0. 0. 1.28
time (sec) N/A 0.164 0.138 0.027 0. 0. 0. 1.257
Problem 71 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 78 78 70 63 0 0 0 89
normalized size | 1 1. 0.9 0.81 0. 0. 0. 1.14
time (sec) N/A 0.153 0.062 0.023 0. 0. 0. 1.245
Problem 72 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 12 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.012 2.34 0.075 0. 0. 0. 0.
Problem 73 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 12 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.014 17.869 0.118 0. 0. 0. 0.
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Problem 74 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 121 121 204 143 0 0 0 333
normalized size | 1 1. 1.69 1.18 0 0 0. 2.75
time (sec) N/A 0.242 0.099 0.074 0 0 0. 1.345
Problem 75 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 95 95 138 91 0 0 0 207
normalized size | 1 1. 1.45 0.96 0. 0. 0. 2.18
time (sec) N/A 0.189 0.061 0.049 0. 0. 0. 1.432
Problem 76 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 86 86 126 96 0 0 0 223
normalized size | 1 1. 1.47 1.12 0. 0. 0. 2.59
time (sec) N/A 0.181 0.05 0.044 0. 0. 0. 1.488
Problem 77 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 59 59 81 42 0 0 0 96
normalized size | 1 1. 1.37 0.71 0. 0. 0. 1.63
time (sec) N/A 0.151 0.021 0.033 0. 0. 0. 1.378
Problem 78 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 44 44 66 49 0 0 0 112
normalized size | 1 1. 1.5 1.11 0. 0. 0. 2.55
time (sec) N/A 0.09 0.031 0.032 0. 0. 0. 1.361
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Problem 79 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) F(-2) A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 14 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.013 0.399 0.078 0. 0. 0. 0.
Problem 80 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F(1) C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 214 282 202 193 0 0 0 479
normalized size | 1 1.32 0.94 0.9 0. 0. 0. 2.24
time (sec) N/A 0.5633 0.065 0.079 0. 0. 0. 1.401
Problem 81 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 157 157 130 121 0 0 0 304
normalized size | 1 1. 0.83 0.77 0. 0. 0. 1.94
time (sec) N/A 0.379 0.033 0.053 0. 0. 0. 1.398
Problem 82 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 147 147 136 131 0 0 0 320
normalized size | 1 1. 0.93 0.89 0. 0. 0. 2.18
time (sec) N/A 0.303 0.059 0.05 0. 0. 0. 1.392
Problem 83 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 89 89 71 64 0 0 0 144
normalized size | 1 1. 0.8 0.72 0. 0. 0. 1.62
time (sec) N/A 0.183 0.015 0.036 0. 0. 0. 1.342
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Problem 84 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 75 75 76 72 0 0 0 161
normalized size | 1 1. 1.01 0.96 0. 0. 0. 2.15
time (sec) N/A 0.099 0.043 0.036 0. 0. 0. 1.469
Problem 85 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) F(-2) A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 14 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.013 0.372 0.063 0. 0. 0. 0.
Problem 86 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F(1) C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 263 298 204 233 0 0 0 625
normalized size | 1 1.13 0.78 0.89 0. 0. 0. 2.38
time (sec) N/A 0.803 0.071 0.077 0. 0. 0. 1.475
Problem 87 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F(1) C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 205 205 140 154 0 0 0 401
normalized size | 1 1. 0.68 0.75 0. 0. 0. 1.96
time (sec) N/A 0.6 0.041 0.056 0. 0. 0. 1.494
Problem 88 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F(1) C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 178 178 125 156 0 0 0 417
normalized size | 1 1. 0.7 0.88 0. 0. 0. 2.34
time (sec) N/A 0.469 0.047 0.055 0. 0. 0. 1.436
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Problem 89 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F(1) C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 119 119 81 79 0 0 0 193
normalized size | 1 1. 0.68 0.66 0. 0. 0. 1.62
time (sec) N/A 0.313 0.02 0.036 0. 0. 0. 1.463
Problem 90 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F(1) C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 88 88 68 88 0 0 0 209
normalized size | 1 1. 0.77 1. 0. 0. 0. 2.38
time (sec) N/A 0.165 0.035 0.037 0. 0. 0. 1.514
Problem 91 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) F(-2) F(1) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 14 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.013 0.373 0.063 0. 0. 0. 0.
Problem 92 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 106 106 193 72 0 0 0 188
normalized size | 1 1. 1.82 0.68 0. 0. 0. 1.77
time (sec) N/A 0.112 0.057 0.055 0. 0. 0. 1.452
Problem 93 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 65 65 128 44 0 0 0 109
normalized size | 1 1. 1.97 0.68 0. 0. 0. 1.68
time (sec) N/A 0.083 0.032 0.039 0. 0. 0. 1.476
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Problem 94 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 71 71 128 51 0 0 0 126
normalized size | 1 1. 1.8 0.72 0. 0. 0. 1.77
time (sec) N/A 0.089 0.051 0.039 0. 0. 0. 1.434
Problem 95 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 28 28 71 21 0 0 0 47
normalized size | 1 1. 2.54 0.75 0. 0. 0. 1.68
time (sec) N/A 0.045 0.017 0.029 0. 0. 0. 1.479
Problem 96 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 30 30 69 25 0 0 0 63
normalized size | 1 1. 2.3 0.83 0. 0. 0. 21
time (sec) N/A 0.024 0.026 0.028 0. 0. 0. 1.369
Problem 97 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) F(-2) A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 14 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.014 0.356 0.069 0. 0. 0. 0.
Problem 98 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) F(-2) A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 14 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.013 2.993 0.122 0. 0. 0. 0.
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Problem 99 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 171 171 427 184 0 0 0 0
normalized size | 1 1. 2.5 1.08 0. 0. 0. 0.
time (sec) N/A 0.144 0.234 0.077 0. 0. 0. 0.
Problem 100 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 127 127 231 121 0 0 0 0
normalized size | 1 1. 1.82 0.95 0. 0. 0. 0.
time (sec) N/A 0.107 0.135 0.067 0. 0. 0. 0.
Problem 101 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 136 136 319 138 0 0 0 0
normalized size | 1 1. 2.35 1.01 0. 0. 0. 0.
time (sec) N/A 0.098 0.152 0.051 0. 0. 0. 0.
Problem 102 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 90 90 154 83 0 0 0 0
normalized size | 1 1. 1.71 0.92 0. 0. 0. 0.
time (sec) N/A 0.07 0.046 0.042 0. 0. 0. 0.
Problem 103 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 96 96 211 95 0 0 0 0
normalized size | 1 1. 2.2 0.99 0. 0. 0. 0.
time (sec) N/A 0.069 0.072 0.046 0. 0. 0. 0.
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Problem 104 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 55 55 91 43 0 0 0 0
normalized size | 1 1. 1.65 0.78 0. 0. 0. 0.
time (sec) N/A 0.032 0.033 0.031 0. 0. 0. 0.
Problem 105 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 59 59 87 65 0 0 0 0
normalized size | 1 1. 1.47 11 0. 0. 0. 0.
time (sec) N/A 0.09 0.095 0.035 0. 0. 0. 0.
Problem 106 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) F(-2) A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 14 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0 0 0.
time (sec) N/A 0.014 0.455 0.063 0. 0 0 0.
Problem 107 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 171 235 418 175 0 0 0 0
normalized size | 1 1.37 2.44 1.02 0. 0 0 0.
time (sec) N/A 0.434 0.329 0.07 0. 0 0 0.
Problem 108 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 126 126 200 109 0 0 0 0
normalized size | 1 1. 1.59 0.87 0. 0. 0. 0.
time (sec) N/A 0.338 0.394 0.057 0. 0. 0. 0.
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Problem 109 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 125 125 277 117 0 0 0 0
normalized size | 1 1. 2.22 0.94 0. 0. 0. 0.
time (sec) N/A 0.301 0.208 0.055 0. 0. 0. 0.
Problem 110 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 89 89 112 56 0 0 0 0
normalized size | 1 1. 1.26 0.63 0. 0. 0. 0.
time (sec) N/A 0.18 0.225 0.039 0. 0. 0. 0.
Problem 111 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 76 76 138 83 0 0 0 0
normalized size | 1 1. 1.82 1.09 0. 0. 0. 0.
time (sec) N/A 0.099 0.127 0.042 0. 0. 0. 0.
Problem 112 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) F(-2) A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 14 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.013 0.462 0.069 0. 0. 0. 0.
Problem 113 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F(1) F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 264 264 417 225 0 0 0 0
normalized size | 1 1. 1.58 0.85 0. 0. 0. 0.
time (sec) N/A 0.396 0.772 0.083 0. 0. 0. 0.
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Problem 114 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F(@1) F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 190 190 272 139 0 0 0 0
normalized size | 1 1. 1.43 0.73 0. 0. 0. 0.
time (sec) N/A 0.319 1.187 0.055 0. 0. 0. 0.
Problem 115 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F(1) F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 191 191 280 154 0 0 0 0
normalized size | 1 1. 1.47 0.81 0. 0. 0. 0.
time (sec) N/A 0.348 0.476 0.055 0. 0. 0. 0.
Problem 116 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F(1) F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 119 119 146 73 0 0 0 0
normalized size | 1 1. 1.23 0.61 0. 0. 0. 0.
time (sec) N/A 0.172 0.412 0.038 0. 0. 0. 0.
Problem 117 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F(-2) F(1) F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 105 105 143 110 0 0 0 0
normalized size | 1 1. 1.36 1.05 0. 0. 0. 0.
time (sec) N/A 0.166 0.26 0.04 0. 0. 0. 0.
Problem 118 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) F(-2) F(1) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 14 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.013 0.462 0.066 0. 0. 0. 0.
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Problem 119 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 64 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.122 1.064 0.828 0. 0. 0. 0.
Problem 120 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 64 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.118 0.941 0.548 0. 0. 0. 0.
Problem 121 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 150 150 122 0 0 0 0 0
normalized size | 1 1. 0.81 0. 0. 0. 0. 0.
time (sec) N/A 0.114 0.043 0.525 0. 0. 0. 0.
Problem 122 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 69 69 56 0 0 0 0 0
normalized size | 1 1. 0.81 0. 0. 0. 0. 0.
time (sec) N/A 0.025 0.02 0.531 0. 0. 0. 0.
Problem 123 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 14 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.017 0.561 0.434 0. 0. 0. 0.
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Problem 124 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-1) A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 14 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.015 0.576 0.434 0. 0. 0. 0.
Problem 125 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) F(-2) F(-1) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 16 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.016 2.626 0.07 0. 0. 0. 0.
Problem 126 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) F(-2) A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 16 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.015 2.929 0.062 0. 0. 0. 0.
Problem 127 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) F(-2) A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 16 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.015 2.204 0.066 0. 0. 0. 0.
Problem 128 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) F(-2) A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 16 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.015 2.192 0.059 0. 0. 0. 0.
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Problem 129 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 14 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.016 0.798 0.758 0. 0. 0. 0.
Problem 130 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 167 167 132 0 0 0 0 0
normalized size | 1 1. 0.79 0. 0. 0. 0. 0.
time (sec) N/A 0.177 0.088 0.144 0. 0. 0. 0.
Problem 131 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 171 171 137 0 0 0 0 0
normalized size | 1 1. 0.8 0. 0. 0. 0. 0.
time (sec) N/A 0.166 0.072 0.154 0. 0. 0. 0.
Problem 132 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F(-2) F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 85 85 75 138 0 0 0 0
normalized size | 1 1. 0.88 1.62 0. 0. 0. 0.
time (sec) N/A 0.082 0.019 0.117 0. 0. 0. 0.
Problem 133 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F(-2) F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 79 79 73 240 0 0 0 0
normalized size | 1 1. 0.92 3.04 0. 0. 0. 0.
time (sec) N/A 0.055 0.035 0.082 0. 0. 0. 0.
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Problem 134 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 12 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.015 0.278 0.102 0. 0. 0. 0.
Problem 135 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 12 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.016 0.525 0.072 0. 0. 0. 0.
Problem 136 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) A F(-1) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 16 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.021 3.571 0.089 0. 0. 0. 0.
Problem 137 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 16 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.017 4.269 0.07 0. 0. 0. 0.
Problem 138 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 16 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.018 1.552 0.069 0. 0. 0. 0.
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Problem 139 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) A F(-1) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 16 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.021 1.9 0.069 0. 0. 0. 0.
Problem 140 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 76 76 81 72 111 139 80 163
normalized size | 1 1. 1.07 0.95 1.46 1.83 1.05 214
time (sec) N/A 0.035 0.03 0.005 1.591 1436 2371 1.37
Problem 141 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 60 60 49 64 80 119 65 100
normalized size | 1 1. 0.82 1.07 1.33 1.98 1.08  1.67
time (sec) N/A 0.039 0.039 0.003 1.686 1.53 0922 1.347
Problem 142 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 51 51 56 52 82 111 54 86
normalized size | 1 1. 11 1.02 1.61 2.18 1.06  1.69
time (sec) N/A 0.019 0.019 0.003 1.598  1.484 0.435 1.316
Problem 143 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 30 30 30 30 39 73 26 39
normalized size | 1 1. 1. 1. 1.3 2.43 0.87 1.3
time (sec) N/A 0.014 0.012 0.003 1.517 1.459 017 1.286
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Problem 144 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 63 63 52 122 0 0 0 0
normalized size | 1 1. 0.83 1.94 0. 0. 0. 0.
time (sec) N/A 0.07 0.032 0.03 0. 0. 0. 0.
Problem 145 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 33 33 36 43 63 140 39 439
normalized size | 1 1. 1.09 1.3 1.91 4.24 118  13.3
time (sec) N/A 0.027 0.003 0.004 1.505  1.552 3.323 1.583
Problem 146 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 39 39 44 50 49 88 61 220
normalized size | 1 1. 1.13 1.28 1.26 2.26 1.56  5.64
time (sec) N/A 0.019 0.013 0.004 1.538  1.489 2.896 1.402
Problem 147 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 62 62 67 65 93 194 119 383
normalized size | 1 1. 1.08 1.05 1.5 3.13 1.92 6.18
time (sec) N/A 0.038 0.018 0.003 1.55 1.663 5.744 2.034
Problem 148 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 102 102 95 126 192 255 170 262
normalized size | 1 1. 0.93 1.24 1.88 2.5 1.67  2.57
time (sec) N/A 0.154 0.189 0.025 1.549  1.436 2.059 1.347
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Problem 149 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 76 76 73 120 0 221 126 209
normalized size | 1 1. 0.96 1.58 0. 291 1.66 275
time (sec) N/A 0.119 0.073 0.023 0. 1482 1174 1.3
Problem 150 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 47 47 47 72 97 159 82 101
normalized size | 1 1. 1. 1.53 2.06 3.38 1.74 215
time (sec) N/A 0.06 0.04 0.023 1.566  1.555 0.528 1.351
Problem 151 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 90 90 143 319 0 0 0 0
normalized size | 1 1. 1.59 3.54 0. 0. 0. 0.
time (sec) N/A 0.123 0.156 0.03 0. 0. 0. 0.
Problem 152 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 81 81 126 171 0 0 0 0
normalized size | 1 1. 1.56 211 0. 0. 0. 0.
time (sec) N/A 0.128 0.225 0.056 0. 0. 0. 0.
Problem 153 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 178 178 163 235 369 441 328 497
normalized size | 1 1. 0.92 1.32 2.07 2.48 1.84 279
time (sec) N/A 0.297 0.409 0.029 1.888  1.804 3.745 1.458
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Problem 154 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F A A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 125 125 114 219 0 378 264 385
normalized size | 1 1. 0.91 1.75 0. 3.02 211 3.08
time (sec) N/A 0.205 0.148 0.027 0. 1.681 1.893 1.478
Problem 155 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 82 82 77 132 190 262 160 203
normalized size | 1 1. 0.94 1.61 2.32 3.2 1.95 248
time (sec) N/A 0.109 0.088 0.024 1.869  1.793 1.209 1.374
Problem 156 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 123 123 244 592 0 0 0 0
normalized size | 1 1. 1.98 4.81 0. 0. 0. 0.
time (sec) N/A 0.147 0.239 0.026 0. 0. 0. 0.
Problem 157 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A B B F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 137 137 283 378 0 0 0 0
normalized size | 1 1. 2.07 2.76 0. 0. 0. 0.
time (sec) N/A 0.213 0.314 0.042 0. 0. 0. 0.
Problem 158 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 121 117 91 102 0 0 0 234
normalized size | 1 0.97 0.75 0.84 0. 0. 0. 1.93
time (sec) N/A 0.254 0.2 0.025 0. 0. 0. 1.302
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Problem 159 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 63 63 56 58 0 0 0 116
normalized size | 1 1. 0.89 0.92 0. 0. 0. 1.84
time (sec) N/A 0.132 0.079 0.023 0. 0. 0. 1.288
Problem 160 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 53 53 44 48 0 0 0 66
normalized size | 1 1. 0.83 0.91 0. 0. 0. 1.25
time (sec) N/A 0.067 0.065 0.023 0. 0. 0. 1.412
Problem 161 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 16 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.024 0.245 0.145 0. 0. 0. 0.
Problem 162 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 16 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.025 2.167 0.243 0. 0. 0. 0.
Problem 163 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F(-1) F F B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 156 152 125 149 0 0 0 872
normalized size | 1 0.97 0.8 0.96 0. 0. 0. 5.59
time (sec) N/A 0.182 0.531 0.037 0. 0. 0. 1.403
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Problem 164 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F(-1) F F B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 90 90 79 77 0 0 0 440
normalized size | 1 1. 0.88 0.86 0. 0. 0. 4.89
time (sec) N/A 0.1 0.266 0.027 0. 0. 0. 1.413
Problem 165 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F(-1) F F B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 86 82 72 76 0 0 0 259
normalized size | 1 0.95 0.84 0.88 0. 0. 0. 3.01
time (sec) N/A 0.169 0.156 0.03 0. 0. 0. 1.359
Problem 166 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-1) A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 16 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.023 3.985 0.184 0. 0. 0. 0.
Problem 167 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-1) A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 16 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.023 33.323 0.339 0. 0. 0. 0.
Problem 168 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 197 245 168 290 0 0 0 2078
normalized size | 1 1.24 0.85 1.47 0. 0. 0. 10.55
time (sec) N/A 0.542 0.861 0.034 0. 0. 0. 1.705
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Problem 169 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 130 130 108 157 0 0 0 1166
normalized size | 1 1. 0.83 1.21 0. 0. 0. 8.97
time (sec) N/A 0.323 0.33 0.027 0. 0. 0. 1.687
Problem 170 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F F F B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 111 111 93 138 0 0 0 651
normalized size | 1 1. 0.84 1.24 0. 0. 0. 5.86
time (sec) N/A 0.172 0.418 0.03 0. 0. 0. 1.426
Problem 171 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 16 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.023 2.128 0.276 0. 0. 0. 0.
Problem 172 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 16 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.023 17.855 0.5 0. 0. 0. 0.
Problem 173 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 242 242 246 356 0 0 0 531
normalized size | 1 1. 1.02 1.47 0. 0. 0. 2.19
time (sec) N/A 0.756 0.304 0.083 0. 0. 0. 2.105
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Problem 174 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 137 137 141 173 0 0 0 236
normalized size | 1 1. 1.03 1.26 0. 0. 0. 1.72
time (sec) N/A 0.453 0.072 0.052 0. 0. 0. 1.805
Problem 175 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 120 120 119 178 0 0 0 266
normalized size | 1 1. 0.99 1.48 0. 0. 0. 2.22
time (sec) N/A 0.331 0.089 0.043 0. 0. 0. 1.687
Problem 176 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A F(-2) A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 18 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.046 3.254 0.128 0. 0. 0. 0.
Problem 177 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A F(-2) A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 18 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.037 114 0.165 0. 0. 0. 0.
Problem 178 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 313 313 245 540 0 0 0 1740
normalized size | 1 1. 0.78 1.73 0. 0. 0. 5.56
time (sec) N/A 1.046 0.285 0.105 0. 0. 0. 3.5
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Problem 179 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 172 172 126 267 0 0 0 757
normalized size | 1 1. 0.73 1.55 0. 0. 0. 44
time (sec) N/A 0.525 0.059 0.092 0. 0. 0. 2.23
Problem 180 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 159 159 291 270 0 0 0 879
normalized size | 1 1. 1.83 1.7 0. 0. 0. 5.53
time (sec) N/A 0.281 2.796 0.056 0. 0. 0. 2.469
Problem 181 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A F(-2) A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 18 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.045 2.901 0.11 0. 0. 0. 0.
Problem 182 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A F(-2) A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 18 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.042 10.143 0.169 0. 0. 0. 0.
Problem 183 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F(-2) F(1) C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 358 358 228 792 0 0 0 3357
normalized size | 1 1. 0.64 2.21 0. 0. 0. 9.38
time (sec) N/A 1.409 0.273 0.118 0. 0. 0. 5.104
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Problem 184 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F(-2) F(@1) C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 216 216 141 394 0 0 0 1570
normalized size | 1 1. 0.65 1.82 0. 0. 0. 7.27
time (sec) N/A 0.743 0.095 0.068 0. 0. 0. 2.798
Problem 185 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F(-2) F(-1) C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 179 179 379 393 0 0 0 1578
normalized size | 1 1. 212 2.2 0. 0. 0. 8.82
time (sec) N/A 0.502 2.899 0.067 0. 0. 0. 3.193
Problem 186 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A F(-2) F(1) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 18 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.044 3.06 0.101 0. 0. 0. 0.
Problem 187 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A F(-2) F(1) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 18 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.043 10.216 0.161 0. 0. 0. 0.
Problem 188 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 223 223 228 168 0 0 0 428
normalized size | 1 1. 1.02 0.75 0. 0. 0. 1.92
time (sec) N/A 0.421 0.266 0.058 0. 0. 0. 2.271
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Problem 189 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 99 99 123 80 0 0 0 178
normalized size | 1 1. 1.24 0.81 0. 0. 0. 1.8
time (sec) N/A 0.176 0.061 0.038 0. 0. 0. 1.992
Problem 190 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F F(-2) F C
verified N/A Yes NO TBD TBD TBD TBD TBD
size 101 101 121 83 0 0 0 215
normalized size | 1 1. 1.2 0.82 0. 0. 0. 213
time (sec) N/A 0.091 0.087 0.029 0. 0. 0. 1.912
Problem 191 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A F(-2) A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 18 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.037 2.866 0.082 0. 0. 0. 0.
Problem 192 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A F(-2) A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 18 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.037 11.63 0.137 0. 0. 0. 0.
Problem 193 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F F(-2) F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 250 250 343 295 0 0 0 0
normalized size | 1 1. 1.37 1.18 0. 0. 0. 0.
time (sec) N/A 0.418 0.443 0.066 0. 0. 0. 0.
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Problem 194 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F F(-2) F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 130 130 155 143 0 0 0 0
normalized size | 1 1. 1.19 1.1 0. 0. 0. 0.
time (sec) N/A 0.163 0.145 0.045 0. 0. 0. 0.
Problem 195 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F F(-2) F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 137 137 167 149 0 0 0 0
normalized size | 1 1. 1.22 1.09 0. 0. 0. 0.
time (sec) N/A 0.294 0.298 0.042 0. 0. 0. 0.
Problem 196 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A F(-2) A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 18 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.044 3.458 0.079 0. 0. 0. 0.
Problem 197 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A F(-2) A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 18 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.043 11.405 0.158 0. 0. 0. 0.
Problem 198 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F(-2) F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 291 291 370 660 0 0 0 0
normalized size | 1 1. 1.27 2.27 0. 0. 0. 0.
time (sec) N/A 1.007 1.855 0.088 0. 0. 0. 0.
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Problem 199 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F(-2) F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 180 180 173 311 0 0 0 0
normalized size | 1 1. 0.96 1.73 0. 0. 0. 0.
time (sec) N/A 0.506 1.231 0.059 0. 0. 0. 0.
Problem 200 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F(-2) F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 163 163 214 325 0 0 0 0
normalized size | 1 1. 1.31 1.99 0. 0. 0. 0.
time (sec) N/A 0.276 0.852 0.053 0. 0. 0. 0.
Problem 201 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A F(-2) A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 18 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.045 3.613 0.073 0. 0. 0. 0.
Problem 202 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A F(-2) F(1) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 18 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.045 11.448 0.161 0. 0. 0. 0.
Problem 203 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 120 120 100 144 0 0 0 0
normalized size | 1 1. 0.83 1.2 0. 0. 0. 0.
time (sec) N/A 0.076 0.039 0.036 0. 0. 0. 0.
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Problem 204 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F A F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 124 124 66 138 0 0 82 0
normalized size | 1 1. 0.53 1.11 0. 0. 0.66 0.
time (sec) N/A 0.098 0.025 0.01 0. 0. 163.098 0.
Problem 205 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F A F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 88 88 66 119 0 0 76 0
normalized size | 1 1. 0.75 1.35 0. 0. 0.86 0.
time (sec) N/A 0.045 0.017 0.008 0. 0. 4.419 0.
Problem 206 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F F(-2) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 89 89 45 98 0 0 0 0
normalized size | 1 1. 0.51 1.1 0. 0. 0. 0.
time (sec) N/A 0.078 0.015 0.009 0. 0. 0. 0.
Problem 207 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F F(-2) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 55 55 40 85 0 0 0 0
normalized size | 1 1. 0.73 1.55 0. 0. 0 0
time (sec) N/A 0.038 0.013 0.009 0. 0. 0 0
Problem 208 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F(-2) F F(-2) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 125 125 42 129 0 0 0 0
normalized size | 1 1. 0.34 1.03 0. 0. 0 0
time (sec) N/A 0.097 0.015 0.013 0. 0. 0 0
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Problem 209 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 109 109 90 0 0 0 0 0
normalized size | 1 1. 0.83 0. 0. 0. 0. 0.
time (sec) N/A 0.141 0.061 0.158 0. 0. 0. 0.
Problem 210 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 109 109 90 0 0 0 0 0
normalized size | 1 1. 0.83 0. 0. 0. 0. 0.
time (sec) N/A 0.141 0.056 0.143 0. 0. 0. 0.
Problem 211 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 109 109 90 0 0 0 0 0
normalized size | 1 1. 0.83 0. 0. 0. 0. 0.
time (sec) N/A 0.143 0.052 0.184 0. 0. 0. 0.
Problem 212 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) F F(-2) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 107 107 90 0 0 0 0 0
normalized size | 1 1. 0.84 0. 0. 0. 0. 0.
time (sec) N/A 0.13 0.049 0.358 0. 0. 0. 0.
Problem 213 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) F F(-2) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 105 105 87 0 0 0 0 0
normalized size | 1 1. 0.83 0. 0. 0. 0. 0.
time (sec) N/A 0.135 0.047 0.154 0. 0. 0. 0.
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Problem 214 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F(-2) F F(-2) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 109 109 87 0 0 0 0 0
normalized size | 1 1. 0.8 0. 0. 0. 0. 0.
time (sec) N/A 0.145 0.054 0.144 0. 0. 0. 0.
Problem 215 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) A F(-1) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 68 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.17 36.379 0.144 0. 0. 0. 0.
Problem 216 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A F A F(-2) A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 66 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.168 180.002 0.142 0. 0. 0. 0.
Problem 217 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) A F(-2) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 64 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.16 8.126 0.199 0. 0. 0. 0.
Problem 218 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) A F(-2) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 64 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.159 7.576 0.145 0. 0. 0. 0.
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Problem 219 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A F(-2) A F(-2) A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 66 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.173 13.129 0.139 0. 0. 0. 0.
Problem 220 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 20 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.03 2.676 0.093 0. 0. 0. 0.
Problem 221 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 20 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.026 2.565 0.092 0. 0. 0. 0.
Problem 222 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 20 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.029 0.769 0.1 0. 0. 0. 0.
Problem 223 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 20 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.032 3.841 0.099 0. 0. 0. 0.
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Problem 224 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 20 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.029 5.683 0.098 0. 0. 0. 0.
Problem 225 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 20 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.026 4.897 0.095 0. 0. 0. 0.
Problem 226 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 20 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.025 8.376 0.102 0. 0. 0. 0.
Problem 227 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade N/A A A A A A A A
verified N/A N/A N/A TBD TBD TBD TBD TBD
size 20 0 0 0 0 0 0 0
normalized size | 1 0. 0. 0. 0. 0. 0. 0.
time (sec) N/A 0.028 13.561 0.092 0. 0. 0. 0.

2.3 Detailed conclusion table specific for Rubi
results

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

the integrand. Finally the ratio

number of rules

integrand size

integral was to solve. In this test, problem number [30] had the largest ratio of [ 1. ]

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




Table 2.1: Rubi specific breakdown of results for each integral

number of number of normalized .

# grade steps unique antiderivative l?:fi?;d %
used rules leaf size

1 A 4 3 1. 8 0.375
2 A 4 3 1. 8 0.375
3 A 4 3 1. 8 0.375
4 A 3 3 1. 6 0.5
5 A 2 2 1. 4 0.5
6 A 5 5 1. 8 0.625
7 A 4 4 1. 8 0.5
3 A 2 2 1. 8 0.25
9 A 5 5 1. 8 0.625
10 A 3 3 1. 8 0.375
11 A 6 5 1. 8 0.625
12 A 7 5 1. 10 0.5
13 A 6 4 1. 10 0.4
14 A 5 5 1. 10 0.5
15 A 4 4 1. 8 0.5
16 A 3 3 1. 6 0.5
17 A 6 6 1. 10 0.6
18 A 7 5 1. 10 0.5
19 A 3 3 1. 10 0.3
20 A 9 7 1. 10 0.7
21 A 5 5 1. 10 0.5
22 A 14 7 1. 10 0.7
23 A 11 5 1. 10 0.5
24 A 9 7 1. 10 0.7
25 A 6 5 1. 8 0.625
26 A 4 3 1. 6 0.5
27 A 7 7 1. 10 0.7
28 A 9 6 1. 10 0.6
29 A 7 7 1. 10 0.7
30 A 14 10 1. 10 1.
31 A 10 9 1. 10 0.9
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Table 2.1 — continued from previous page

number of num?Der of no_rmaflize.d integrand number of rules

o grade | steps umique | anudevative |y | egrand s
used rules leaf size

32 A 23 4 1. 10 0.4
33 A 19 6 1. 10 0.6
34 A 14 4 1. 10 0.4
35 A 11 6 1. 10 0.6
36 A 7 4 1. 8 0.5
37 A 5 3 1. 6 0.5
38 A 8 7 1. 10 0.7
39 A 11 7 1. 10 0.7
40 A 8 8 1. 10 0.8
41 A 19 10 1. 10 1.
42 A 7 3 1. 10 0.3
43 A 6 3 1. 10 0.3
44 A 6 3 1. 10 0.3
45 A 5 3 1. 10 0.3
46 A 5 3 1. 10 0.3
47 A 4 4 1. 8 0.5
48 A 2 2 1. 6 0.333
49 A 0 0 0. 0 0.
50 A 0 0 0. 0 0.
51 A 6 2 1. 10 0.2
52 A 5 2 1. 10 0.2
53 A 5 2 1. 10 0.2
54 A 4 2 1. 10 0.2
55 A 4 2 1. 10 0.2
56 A 2 2 1. 8 0.25
57 A 3 3 1. 6 0.5
58 A 0 0 0. 0 0.
59 A 0 0 0. 0 0.
60 A 14 5 1. 10 0.5
61 A 12 6 1. 10 0.6
62 A 10 6 1. 10 0.6
63 A 7 7 1. 8 0.875
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Table 2.1 — continued from previous page

number of numjber of no‘rma,.lize.d integrand S
# grade steps unique antldem‘zatlve leaf size togrand leaf size
used rules leaf size

64 A 4 4 1. 6 0.667
65 A 0 0 0. 0 0.
66 A 0 0 0. 0 0.
67 A 12 4 1. 10 0.4
68 A 9 4 1. 10 0.4
69 A 10 6 1. 10 0.6
70 A 5 5 1. 8 0.625
71 A 5 4 1. 6 0.667
72 A 0 0 0. 0 0.
73 A 0 0 0. 0 0.
74 A 10 5 1. 12 0.417
75 A 8 5 1. 12 0.417
76 A 8 5 1. 12 0.417
77 A 6 5 1. 10 0.5
78 A 4 4 1. 8 0.5
79 A 0 0 0. 0 0.
30 A 23 8 1.32 12 0.667
81 A 16 8 1. 12 0.667
82 A 13 8 1. 12 0.667
83 A 8 8 1. 10 0.8
84/ A 5 5 1. 8 0.625
85 A 0 0 0. 0 0.
86 A 26 8 1.13 12 0.667
37 A 18 7 1. 12 0.583
38 A 15 8 1. 12 0.667
39 A 9 7 1. 10 0.7
90 A 6 5 1. 8 0.625
91 A 0 0 0. 0 0.
92 A 9 4 1. 12 0.333
93 A 7 4 1. 12 0.333
94 A 7 4 1. 12 0.333
95 A 5 5 1. 10 0.5
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Table 2.1 — continued from previous page

number of numjber of no‘rma,.lize.d integrand ——
# grade steps unique antldem‘zatlve leaf size Ttogrand leaf size
used rules leaf size

96 A 3 3 1. 8 0.375
97 A 0 0 0. 0 0.
98 A 0 0 0. 0 0.
99 A 10 3 1. 12 0.25
100 A 8 3 1. 12 0.25
101 A 8 3 1. 12 0.25
102 A 6 3 1. 12 0.25
103 A 6 3 1. 12 0.25
104 A 3 3 1. 10 0.3
105 A 4 4 1. 8 0.5
106 A 0 0 0. 0 0.
107 A 19 6 1.37 12 0.5
108 A 15 7 1. 12 0.583
109 A 13 7 1. 12 0.583
110 A 8 8 1. 10 0.8
111 A 5 5 1. 8 0.625
112 A 0 0 0. 0 0.
113 A 17 5 1. 12 0.417
114 A 12 5 1. 12 0.417
115 A 13 7 1. 12 0.583
116 A 6 6 1. 10 0.6
117 A 6 5 1. 8 0.625
118 A 0 0 0. 0 0.
119 A 0 0 0. 0 0.
120 A 0 0 0. 0 0.
121 A 2 2 1. 12 0.167
122 A 2 2 1. 10 0.2
123 A 0 0 0. 0 0.
124 A 0 0 0. 0 0.
125 A 0 0 0. 0 0.
126 A 0 0 0. 0 0.
127 A 0 0 0. 0 0.
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Table 2.1 — continued from previous page

number of number of normalized .
# grade steps unique antiderivative I;Ltzfg::;d %
used rules leaf size

128 A 0 0 0. 0 0.
129 A 0 0 0. 0 0.
130 A 9 4 1. 10 0.4
131 A 9 4 1. 10 0.4
132 A 6 5 1. 8 0.625
133 A 4 3 1. 6 0.5
134 A 0 0 0. 0 0.
135 A 0 0 0. 0 0.
136 A 0 0 0. 0 0.
137 A 0 0 0. 0 0.
138 A 0 0 0. 0 0.
139 A 0 0 0. 0 0.
140 A 4 3 1. 12 0.2
141 A 4 3 1. 12 0.25
142 A 3 3 1. 10 0.3
143 A 3 2 1. 8 0.25
144 A 5 5 1. 12 0.417
145 A 4 4 1. 12 0.333
146 A 2 2 1. 12 0.167
147 A 5 5 1. 12 0.417
148 A 5 5 1. 14 0.357
149 A 4 4 1. 12 0.333
150 A 3 3 1. 10 0.3
151 A 6 6 1. 14 0.429
152 A 7 5 1. 14 0.357
153 A 10 7 1. 14 0.5
154 A 6 5 1. 12 0.417
155 A 5 3 1. 10 0.3
156 A 7 7 1. 14 0.5
157 A 9 6 1. 14 0.429
158 A 9 5 0.9 14 0.357
159 A 6 6 1. 12 0.5
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number of numjber of no‘rma,.lize.d integrand ——
# grade steps unique antldem‘zatlve leaf size Ttogrand leaf size
used rules leaf size

160 A 4 4 1. 10 0.4
161 A 0 0 0. 0 0.
162 A 0 0 0. 0 0.
163 A 8 4 0.97 14 0.286
164 A 4 4 1. 12 0.333
165 A 5 5 0.95 10 0.5
166 A 0 0 0. 0 0.
167 A 0 0 0. 0 0.
168 A 16 8 1.24 14 0.571
169 A 9 9 1. 12 0.75
170 A 6 6 1. 10 0.6
171 A 0 0 0. 0 0.
172 A 0 0 0. 0 0.
173 A 14 8 1. 16 0.5
174 A 9 8 1. 14 0.571
175 A 7 7 1. 12 0.583
176 A 0 0 0. 0 0.
177 A 0 0 0. 0 0.
178 A 22 11 1. 16 0.688
179 A 11 11 1. 14 0.786
180 A 8 8 1. 12 0.667
181 A 0 0 0. 0 0.
182 A 0 0 0. 0 0.
183 A 24 11 1. 16 0.688
184 A 12 10 1. 14 0.714
185 A 9 8 1. 12 0.667
186 A 0 0 0. 0 0.
187 A 0 0 0. 0 0.
188 A 13 7 1. 16 0.438
189 A 8 8 1. 14 0.571
190 A 6 6 1. 12 0.5
191 A 0 0 0. 0 0.
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Table 2.1 — continued from previous page

number of number of normalized .
# grade steps unique antiderivative I;Ltzfg::;d %
used rules leaf size

192 A 0 0 0. 0 0.
193 A 12 6 1. 16 0.375
194 A 6 6 1. 14 0.429
195 A 7 7 1. 12 0.583
196 A 0 0 0. 0 0.
197 A 0 0 0. 0 0.
198 A 22 10 1. 16 0.625
199 A 11 11 1. 14 0.786
200 A 8 8 1. 12 0.667
201 A 0 0 0. 0 0.
202 A 0 0 0. 0 0.
203 A 5 4 1. 16 0.25
204 A 7 7 1. 16 0.438
205 A 4 4 1. 16 0.25
206 A 6 6 1. 16 0.375
207 A 3 3 1. 16 0.188
208 A 7 7 1. 16 0.438
209 A 2 2 1. 18 0.111
210 A 2 2 1. 18 0.111
211 A 2 2 1. 18 0.111
212 A 2 2 1. 18 0.111
213 A 2 2 1. 18 0.111
214 A 2 2 1. 18 0.111
215 A 0 0 0. 0 0.
216 A 0 0 0. 0 0.
217 A 0 0 0. 0 0.
218 A 0 0 0. 0 0.
219 A 0 0 0. 0 0.
220 A 0 0 0. 0 0.
221 A 0 0 0. 0 0.
222 A 0 0 0. 0 0.
223 A 0 0 0. 0 0.

Continued on next page
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Table 2.1 — continued from previous page

number of number of normalized integrand number of rules
# grade steps unique antiderivative leaf size integrand leaf size
used rules leaf size
224 A 0 0 0. 0 0.
225 A 0 0 0. 0 0.
226 A 0 0 0. 0 0.
227 A 0 0 0 0 0.
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Chapter 3

Listing of integrals

3.1 f x* sinHax) dx

Optimal. Leaf size=75

(1 - a2x2)5/2 2(1- a2x2)3/2 Vi 1,

255 1545 505 5"

sin™! (ax)

[Out] Sqrt[l - a”2%x"2]/(5%xa"5) - (2x(1 - a~2*xx"2)"(3/2))/(15*%a"5) + (1 - a~2*x"2
)~ (5/2)/(25%a”5) + (x~b*ArcSin[a*x])/5

Rubi [A] time = 0.0489039, antiderivative size = 75, normalized size of antiderivative =

. . b f rul
1., number of steps used = 4, number of rules used = 3, integrand size = 8, o -

0.375, Rules used = {4627, 266, 43}

(1 - a2x2)5/2 2 (1 - a2x2)3/2 V-2 1
- + + =20
25a° 15a° 5a° 5

integrand size

sin”? (ax)

Antiderivative was successfully verified.

[In] Int[x"4%ArcSin[a*x],x]

[Out] Sqrt[l - a”2%x72]/(5%xa"5) - (2x(1 - a~2*xx"2)"(3/2))/(15*%a"5) + (1 - a~2*x"2
)~ (5/2)/(25%a”~5) + (x~b*ArcSin[a*x])/5

Rule 4627
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Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_.)*((d_.)*(x_))"(m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])"n)/(d*(m + 1)), x] - Dist[(b*c*n
)/(dx(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])"(n - 1))/Sqrt[l - c72
*x~2], x], x] /; FreeQ[{a, b, ¢, d, m}, x] & IGtQ[n, 0] && NeQ[m, -1]

Rule 266

Int[(x_)"(m_.)*((a_) + (b_)*(x_)"(m_))"(p_), x_Symbol] :> Dist[1/n, Subst[
Int [x~(Simplify[(m + 1)/n] - 1)*(a + b*x)"p, x], x, x"nl, x] /; FreeQ[{a, b
, m, n, pt, x] & IntegerQ[Simplify[(m + 1)/n]]

Rule 43

Int[((a_.) + (b_D)*(x_))"(m_.)*((c_.) + (d_.)*(x_))"(n_.), x_Symbol] :> Int
[ExpandIntegrand[(a + b*x) m*(c + d*x)"n, x], x] /; FreeQ[{a, b, c, d, n},
x] && NeQ[b*c - axd, 0] && IGtQ[m, O] && ( !'IntegerQ[n] || (EqQlc, 0] && Le
QL7*m + 4%n + 4, 0]) || LtQ[9*m + 5%(n + 1), 0] || GtQ[m + n + 2, 0])

Rubi steps

1 1 5
fx4 sin~!(ax) dx = 5x5 sin*(ax) — 50 f ﬁ dx

1
= Zx°sin (ax) - —a Subst (f dx, x, x2)
5 V1 - a2x
32
1 1 1 2V1-a2x (1-a%
= —x5sin"!(ax) - —a Subst f - 7x ( ) dx, x, x?
5 10 41— 2x at at
302 502
V1 - a2x2 2 (1 - azxz) ; (1 - azxz) ! 1 1
- _ + + =x°sin” (ax)
5a° 154° 25a° 5

Mathematica [A] time = 0.0320767, size = 51, normalized size = 0.68

V1 — a2x2 (3a4x4 +4a%x% + 8) 1

+ —_
7505 5°

5 sin~(ax)

Antiderivative was successfully verified.

[In] Integrate[x~4*ArcSin[ax*x],x]
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[Out] (Sqrtl[l - a™2*x72]*(8 + 4*a~2xx"2 + 3*a~4xx74))/(75%xa”5) + (x~5*ArcSin[a*x]
)/5

Maple [A] time = 0.032, size = 72, normalized size = 1.

5,5 : 4,4 2,2

a® 5 2 75
Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"4*arcsin(a*x),x)

[Out] 1/a"5*%(1/5%a"b*x"5*arcsin(a*x)+1/25%a"4*xx 4% (-a"2*xx"2+1) " (1/2)+4/75%a"2*xx"2
*(—a"2%x72+1) 7 (1/2)+8/75x (—a~2*xx~2+1)~(1/2))

Maxima [A] time = 1.68565, size = 96, normalized size = 1.28

) 1 (3V-a2x2 +1x* 4V-a2x2+1x%2 8V-a2x2+1
arcsin (ax) + - o + o + s

5 a

1
—x
5
Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(x~4*arcsin(a*x),x, algorithm="maxima"

[Out] 1/5*x"6*arcsin(a*x) + 1/75*%(3*sqrt(-a”2*x"2 + 1)*x"4/a”2 + 4xsqrt(-a”~2*x"2
+ 1)*x72/a”4 + 8*sqrt(-a”2*x"2 + 1)/a”6)*a

Fricas [A] time = 2.13446, size = 113, normalized size = 1.51

15 a®x° arcsin (ax) + (3 a*xt + 4a%x% + 8) -a2x2 +1
75 ad

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4*arcsin(a*x),x, algorithm="fricas")
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[Out] 1/75%(15*a~b*x~b*arcsin(a*xx) + (3*a"4*x"4 + 4*%a~2*x"2 + 8)*sqrt(-a~2*x"2 +
1))/a"5

Sympy [A] time = 7.08271, size = 70, normalized size = 0.93

5 25a 7543 7545 fora #0

x7 asin (ax) + V2241 42V-22241  8V-a2x2+1
0 otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**4*asin(a*x),x)

[Out] Piecewise((x**5*asin(a*x)/5 + xx*xdxsqrt(-a*x*2xx**2 + 1)/(25%a) + 4*x**2*sqr
t(—a*x*x2*x*x*2 + 1)/(75%xa**3) + 8xsqrt(-a**2*xxx*2 + 1)/(75%a*x*5), Ne(a, 0)),
(0, True))

Giac [A] time = 1.2218, size = 153, normalized size = 2.04

2 2 3
(azx2 - 1) xarcsin (ax) 2 (a2x2 - 1)x arcsin (ax)  xarcsin (ax) (a2x2 - 1) V-a2x2 +1 (—a2x2 + 1) 2 V-
54 " 54 T 25 a° BTy - B

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4*arcsin(a*x),x, algorithm="giac")

[Out] 1/5%(a"2%x"2 - 1) " 2*x*arcsin(a*x)/a"4 + 2/5%x(a"2*x"2 - 1)x*x*arcsin(a*x)/a~4
+ 1/5*xx*arcsin(a*x)/a"4 + 1/26%(a”2*x"2 - 1)72*sqrt(-a™2*x"2 + 1)/a"6 - 2/
16x(-a™2*x"2 + 1)7(3/2)/a"5 + 1/b*sqrt(-a”2*x"2 + 1)/a”b



83

3.2 f x3 sin~(ax) dx

Optimal. Leaf size=69

BV1-a22  3xV1-a2x2 3sin l(ax) 1 41
+ - + —x*sin” (ax)
16a 3243 32a* 4

[Out] (3*x*Sqrt[1 - a™2%x72])/(32%a"3) + (x73*Sqrt[l - a~2*x~2])/(16*a) - (3*ArcS
inla*x])/(32%¥a"4) + (x"4*ArcSin[a*x])/4

Rubi [A] time = 0.0285116, antiderivative size = 69, normalized size of antiderivative =

. . number of rules
1., number of steps used = 4, number of rules used = 3, integrand size = 8, ==

0.375, Rules used = {4627, 321, 216}
x3V1 - a2x2 s 3xV1-a222 3sin'(ax) 1,

-1
16a 324° 30ad  Tg¥ s ()

integrand size

Antiderivative was successfully verified.

[In] Int[x"3*ArcSinla*x],x]

[Out] (3*x*Sqrt[l - a"2*x72])/(32*a"3) + (x73*Sqrt[l - a~2*x~2])/(16*a) - (3*ArcS
in[a*x])/(32%¥a"4) + (x"4*ArcSin[a*x])/4

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_ )]*(b_.))"(n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])"n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/ (@dx(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])"(n - 1))/Sqrt[l - c"2
*x~2], x], x] /; FreeQ[{a, b, ¢, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 321

Int[((c_.)*x(x_)) " (m_)*((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[(c™(
n - D*x(cxx)"(m - n + D*(a + bxx™n) " (p + 1))/ (bx(m + nxp + 1)), x] - Dist[
(axc™n*x(m - n + 1))/(b*x(m + nxp + 1)), Int[(c*x)"(m - n)*(a + b*x"n)p, xJ,
x] /; FreeQ[{a, b, c, p}, x] && IGtQ[n, 0] && GtQ[m, n - 1] &% NeQ[m + n*p
+ 1, 0] &% IntBinomialQ[a, b, ¢, n, m, p, x]

Rule 216
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Int[1/Sqrtl(a_) + (b_.)*(x_)"2], x_Symbol] :> Simp[ArcSin[(Rt[-b, 2]*x)/Sqr
tlall/Rt[-b, 2], x] /; FreeQ[{a, b}, x] && GtQ[a, 0] && NegQ[b]

Rubi steps

1 1 4
f x3 sin” ! (ax) dx = Zx‘l sin ax) - 1" f \/ﬁ dx

2

\/ 3 d
- V1 - a2 + 1x4 sin™ (ax) - —f T
16a 4 16a
1
3xV1-a%x2 ¥*V1-a2x2 1 , 3f o~ dx
= + + =xtsin” (ax) - —————
3243 16a 4 3243
3xV1 - 22 ®V1-a2x2  3sin H(ax) 1 41
= + - + —x*sin” (ax)
3243 16a 32at 4

Mathematica [A] time = 0.0185745, size = 50, normalized size = 0.72

axV1 — a2x2 (2a2x2 + 3) + (8a4x4 -~ 3) sin~}(ax)

3244

Antiderivative was successfully verified.

[In] Integrate[x~3*ArcSin[a*x],x]

[Out] (axx*Sqrt[l - a™2%x72]*(3 + 2*%a”2%x72) + (-3 + 8*%a~4*x~4)*ArcSin[ax*x])/(32%
a~4)

Maple [A] time = 0.004, size = 60, normalized size = 0.9

3
V-a2x2 +1+ gV—QZxZ +1-

1 {a*x*arcsin(ax) a%x®
+

3 arcsin (ax)
at 4 16

32

Verification of antiderivative is not currently implemented for this CAS.
[In] int(x"3*arcsin(a*x),x)

[Out] 1/a~4*(1/4*xa"4xx"4xarcsin(a*x)+1/16%a"3%x 3% (-a~2*x"2+1) " (1/2)+3/32*a*x*(-a
“2%x"2+1) " (1/2)-3/32*%arcsin(a*x))
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Maxima [A] time = 1.7267, size = 99, normalized size = 1.43

. azx
. 1 [2V-a2x2 +1x3 L3 V-a?x? +1x 3 arcsin (ﬁ) .
4

1 .
1 x* arcsin (ax) + o = . NP

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/4*x"4*arcsin(a*x) + 1/32*(2*sqrt(-a”2*x"2 + 1)*x~3/a"2 + 3xsqrt(-a~2*xx"2
+ 1)*x/a”4 - 3*xarcsin(a”2*x/sqrt(a”2))/(sqrt(a~2)*a~4))*a

Fricas [A] time = 2.02599, size = 109, normalized size = 1.58

(8 a*xt — 3) arcsin (ax) + (2 B3 +3 ux)\/ —a2x2 +1
32a%

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/32x((8*a”4*x~4 - 3)*arcsin(a*x) + (2%a”3*x"3 + 3*a*x)*sqrt(-a~2*x"2 + 1))
/a~4

Sympy [A] time = 1.64484, size = 61, normalized size = 0.88

fora+#0

4 16a 32:3 3244

x* asin (ax) + BV-a2x2+1  3xV-2x2+1  3asin (a)
0 otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**3*asin(a*x),x)

[Out] Piecewise((x**4*asin(a*xx)/4 + x**3xsqrt(-a*x*x2*x**2 + 1)/(16%a) + 3*xxxsqrt(-
a*x*2*x**x2 + 1)/(32*%xa*x*x3) - 3xasin(a*x)/(32%a*x*4), Ne(a, 0)), (0, True))
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Giac [A] time = 1.44762, size = 113, normalized size = 1.64

3
3 2
(—u2x2 + 1)2x (a2x2 - 1) arcsin (ax)  5vV—a2x2 + 1x (u2x2 - 1) arcsin (ax) 5 arcsin (ax)
+ +
3243 2a4 32 a4

+
1643 4q*
Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/16%(-a"2*xx"2 + 1)7(3/2)*x/a"3 + 1/4x(a"2%x"2 - 1) 2*xarcsin(a*x)/a"4 + 5/
32*%sqrt(-a”2*x"2 + 1)*x/a”3 + 1/2x(a"2*x"2 - 1)*arcsin(ax*x)/a”4 + 5/32*arcs

in(a*x)/a~4
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3.3 f x2 sin”!(ax) dx

Optimal. Leaf size=54

(1- a2x2)3/2 Vi—e? 1,

- oy + 373 + gx sin™! (ax)

[Out] Sqrt[l - a”2*x72]/(3*a"3) - (1 - a”2%x72)7(3/2)/(9*%a"3) + (x"3*ArcSin[a*x])
/3

Rubi [A] time = 0.034606, antiderivative size = 54, normalized size of antiderivative =

. . b f rul
1., number of steps used = 4, number of rules used = 3, integrand size = 8, i

integrand size
0.375, Rules used = {4627, 266, 43}

(1- a2x2)3/2 Vi@ 1,

- Y + 33 + gx sin™! (ax)

Antiderivative was successfully verified.

[In] Int[x"2%ArcSin[a*x],x]

[Out] Sqrt[l - a”2*x72]/(3*a"3) - (1 - a”2%x72)7(3/2)/(9*%a"3) + (x"3*ArcSin[a*x])
/3

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])™n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(dx(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])"(n - 1))/Sqrt[1l - c~2
*x~2], x], x] /; FreeQ[{a, b, ¢, d, m}, x] & IGtQ[n, 0] && NeQ[m, -1]

Rule 266

Int[(x_ )" (m_.)*((a_) + (b_)*(x_)"(m_))"(p_), x_Symbol] :> Dist[1/n, Subst[
Int [x~(Simplify[(m + 1)/n] - 1)*(a + b*x)"p, x], x, x"nl, x] /; FreeQ[{a, b
, m, n, pt, x] & IntegerQ[Simplify[(m + 1)/n]]

Rule 43

Int[((a_.) + (b_D)*(x_))"(m_.)*((c_.) + (d_.)*(x_))"(n_.), x_Symbol] :> Int
[ExpandIntegrand[(a + b*x) m*(c + d*x)"n, x], x] /; FreeQ[{a, b, c, d, n},
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x] && NeQ[b*c - axd, 0] && IGtQ[m, O] &% ( !IntegerQ[n] || (EqQlc, 0] && Le
QL[7*m + 4*n + 4, 0]) || LtQ[9*m + 5x(n + 1), 0] || GtQ[m + n + 2, 0])

Rubi steps

1
fxz sin Hax) dx = §x3 sin"(ax) - —afm

1
= —x3sin"(ax) - —a Subst (
3 6 —
1 V1 - azx] 2]
dx, x,x

—dx,x,x )

1 1
— Z43ainl
= gx sin” (ax) — gu Subst (f(az - o
312
V1 — a2x2 (1 - azxz) / 1

_ 3 -l
=35 " oy + gx sin” " (ax)

Mathematica [A] time = 0.0249748, size = 41, normalized size = 0.76

1 [\/1 — a2x2 (azx2 + 2)

a3

5 +3x3 Sin_l(ax)]

Antiderivative was successfully verified.

[In] Integrate[x~2*ArcSin[a*x],x]

[Out] ((Sqrtl[l - a"2xx"2]*(2 + a”2%x72))/a"3 + 3*x"3*ArcSin[a*x])/9

Maple [A] time = 0.003, size = 52, normalized size = 1.

1 (a®x3arcsin (ax)  a%x? 2
E( 3 ( )+ \/—a2x2+1+§\/—a2x2+1

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*arcsin(a*x),x)

[Out] 1/a"3%(1/3%a"3*x " 3%arcsin(a*xx)+1/9%a~2xx 2% (-a~2*x"2+1) " (1/2)+2/9% (-a~2*x"2
+1)7(1/2))
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Maxima [A] time = 1.70877, size = 68, normalized size = 1.26

V=a2x2 + 1x? N 2V-a2x?2 +1
1

1 .
— x3arcsin (ax) + = a >
3 9 a a

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/3*x"3*arcsin(a*x) + 1/9*ax(sqrt(-a~2*x"2 + 1)*x72/a”2 + 2*xsqrt(-a”~2*x"2 +
1)/a~4)

Fricas [A] time = 2.13791, size = 92, normalized size = 1.7

3 a3x3 arcsin (ax) + (azxz + Z)V—azxz +1

943

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/9%(3*a”3*x"3*arcsin(a*x) + (a”2%x72 + 2)*sqrt(-a”2*x"2 + 1))/a"3

Sympy [A] time = 0.819754, size = 48, normalized size = 0.89

3 9a 943

Rasin(e) | ANt N g g
0 otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2*asin(a*x),x)

[Out] Piecewise((x**3*asin(a*x)/3 + xx*k2xsqrt(-a*x*2xx*x*2 + 1)/(9%a) + 2*sqrt(-ax*
2%x**2 + 1)/(9%a*x*3), Ne(a, 0)), (0, True))
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Giac [A] time = 1.30279, size = 86, normalized size = 1.59

3
. . E
(azx2 - 1)x arcsin (ax)  xarcsin (ax) (—azx2 + 1) —222 + 1

+
342 342 943 343

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/3*x(a"2*x"2 - 1)*x*arcsin(a*x)/a”2 + 1/3*x*arcsin(ax*x)/a"2 - 1/9*%(-a"2*x"2
+ 1)7(3/2)/a"3 + 1/3*sqrt(-a”"2*x"2 + 1)/a"3
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3.4 f xsin(ax) dx

Optimal. Leaf size=45

xV1-a2x2  sin”(ax) N 1,
- —x
4a 442 2

sin~! (ax)

[Out] (x*Sqrt[l - a~2*xx72])/(4*a) - ArcSin[axx]/(4*a"2) + (x"2*ArcSin[a*x])/2

Rubi [A] time = 0.0158949, antiderivative size = 45, normalized size of antiderivative =

. . b f rul
1., number of steps used = 3, number of rules used = 3, integrand size = 6, o T -

integrand size
0.5, Rules used = {4627, 321, 216}

xV1-a2x®  sinM(ax) 1 )

P 12 + Ex sin_l(ax)

Antiderivative was successfully verified.

[In] Int[x*ArcSin[a*x],x]

[Out] (x*Sqrtl[l - a~2xx72])/(4*a) - ArcSin[ax*xx]/(4*a~2) + (x"2xArcSin[ax*x])/2

Rule 4627

Int[((a_.) + ArcSin[(c_.)*x(x_)]1*(b_.)) " (n_.)*((d_.)*(x_))"(m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])"n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(dx(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])"(n - 1))/Sqrt[1l - c72
*x~2], x], x] /; FreeQ[{a, b, ¢, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 321

Int [((c_.)*(x_))"(m_)*((a_) + (b_.)*x(x_)"(n_))"(p_), x_Symbol] :> Simp[(c™(
n - D*x(cxx)"(m - n + D*(a + bxx™n) " (p + 1))/ (bx(m + nxp + 1)), x] - Dist[
(axc™nx(m - n + 1))/(b*x(m + nxp + 1)), Int[(c*x)"(m - n)*(a + b*x"n) p, xJ,
x] /; FreeQ[{a, b, c, p}, x] && IGtQ[n, 0] && GtQ[m, n - 1] && NeQ[m + n*p
+ 1, 0] && IntBinomialQ[a, b, ¢, n, m, p, x]

Rule 216

Int[1/Sqrtl(a_) + (b_.)*(x_)"2], x_Symbol] :> Simp[ArcSin[(Rt[-b, 2]*x)/Sqr
tlall/Rt[-b, 2], x] /; FreeQ[{a, b}, x] && GtQ[a, 0] && NegQ[b]
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Rubi steps

1 1 2
fxsin_l(ax) dx = Exz sin"}(ax) - >4 f \/1f—7x2 dx
1
_xVl-a2x? 1, fw/—l—aZxZ dx

= 4+ —xZsin M (ax) - T

4a 2 4a
xV1-a2x2  sinl(ax) 1 s . 1
= - + —x“sin” (ax)
4q 4q2 2

Mathematica [A] time = 0.0112639, size = 40, normalized size = 0.89

axV1 — a2x2 + (Zazx2 —~ 1) sin" (ax)

4a2

Antiderivative was successfully verified.

[In] Integrate[x*ArcSin[a*x],x]

[Out] (a*xx*Sqrt[l - a™2%x72] + (-1 + 2*a~2*x"2)*ArcSin[ax*x])/(4*xa~2)

Maple [A] time = 0.004, size = 40, normalized size = 0.9

1 {a’x?arcsin (ax) ax arcsin (ax)
i + —V- 242 + 1 - - -
a2 ( 2 g 1

Verification of antiderivative is not currently implemented for this CAS.
[In] int(x*arcsin(a*x),x)

[Out] 1/a"2*%(1/2*a"~2*x"2*arcsin(a*x)+1/4*xa*xx*(-a"2*xx"2+1) " (1/2)-1/4*xarcsin(a*x))

Maxima [A] time = 1.67149, size = 70, normalized size = 1.56

. azx
1 | V-a2x2 +1x 8rcSId Va2

~ 2 arcsin (ax) +
— x%arcsin (ax) + —a
2 4 a? Va2a?
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*arcsin(a*x),x, algorithm="maxima"

[Out] 1/2*x"2*xarcsin(a*x) + 1/4*ax(sqrt(-a~2#x"2 + 1)*x/a”2 - arcsin(a”2*x/sqrt(a
~2))/(sqrt(a~2)*a”~2))

Fricas [A] time = 2.20046, size = 86, normalized size = 1.91

V-a2x2 + lax + (2 a?x? — 1) arcsin (ax)

442

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*arcsin(a*x),x, algorithm="fricas")

[Out] 1/4*(sqrt(-a”2%x72 + 1)*a*xx + (2*a”2*x"2 - 1)*arcsin(axx))/a"2

Sympy [A] time = 0.345889, size = 37, normalized size = 0.82

2 4q 4402
0 otherwise

2 ol 2.2 .
{x asin (ax) " xV-a4x4+1  asin(ax) fora # 0

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*asin(a*x),x)

[Out] Piecewise((x**2*xasin(a*x)/2 + x*xsqrt(-a*x*2*xx*x*2 + 1)/(4*a) - asin(axx)/(4*a
**2), Ne(a, 0)), (0, True))

Giac [A] time = 1.23908, size = 62, normalized size = 1.38

Vo222 + 1x . (a2x2 _ 1) arcsin (ax) . arcsin (ax)
4a 242 4a2

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(x*arcsin(a*x),x, algorithm="giac")

[Out] 1/4*sqrt(-a”2*x"2 + 1)*x/a + 1/2*%(a"2%x"2 - 1)*arcsin(a*x)/a”2 + 1/4*arcsin
(axx)/a"2
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3.5 f sin”~! (ax) dx
Optimal. Leaf size=25
+ xsin”(ax)

V1 - a2x?
a

[Out] Sqrt[l - a"2*x"2]/a + x*ArcSin[a*x]

Rubi [A] time = 0.0075506, antiderivative size = 25, normalized size of antiderivative

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 4, i L

0.5, Rules used = {4619, 261}

integrand size

V1 — 242
a

+x sin_l(ax)

Antiderivative was successfully verified.

[In] Int[ArcSin[a*xx],x]
[Out] Sqrt[l - a~2*x"2]/a + x*ArcSin[a*x]

Rule 4619

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.), x_Symbol] :> Simp[x*(a + b*Ar
cSin[c*x])"n, x] - Dist[b*c*n, Int[(x*(a + b*ArcSin[c*x])~(n - 1))/Sqrt[l -
c™2xx"2], x], x] /; FreeQ[{a, b, c}, x] && GtQ[n, 0]

Rule 261

Int[(x )" (m_.)*((a_) + (b_)*(x_)"(m_))"(p_), x_Symbol] :> Simp[(a + b*x"n)
“(p + 1)/ (bxnx(p + 1)), x] /; FreeQ[{a, b, m, n, p}, x] && EqQ[m, n - 1] &&
NeQ[p, -1]

Rubi steps

-1 | X
sin” (ax)dx = xsin” (ax) —a f —d
f 1/1 — a2x2
V1 — a2x2

=—+ xsin_l(ux)
a

X
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Mathematica [A] time = 0.0075927, size = 25, normalized size = 1.

V1 — a2x2
a

+x sin_l(ax)

Antiderivative was successfully verified.

[In] Integrate[ArcSin[ax*x],x]

[Out] Sqrt[l - a"2*x"2]/a + x*ArcSin[a*x]

Maple [A] time = 0.001, size = 25, normalized size = 1.

1 .

- (ax arcsin (ax) + V—a2x2 + 1)
Verification of antiderivative is not currently implemented for this CAS.
[In] int(arcsin(a*x),x)

[Out] 1/ax(a*x*arcsin(a*x)+(-a~2*x"2+1)"(1/2))

Maxima [A] time = 1.68877, size = 32, normalized size = 1.28

ax arcsin (ax) + V—a2x2 +1

a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x),x, algorithm="maxima")

[Out] (axx*arcsin(a*x) + sqrt(-a~2*x"2 + 1))/a

Fricas [A] time = 2.10614, size = 57, normalized size = 2.28

ax arcsin (ax) + V—-a2x2 + 1
a
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x),x, algorithm="fricas")

[Out] (a*x*arcsin(a*x) + sqrt(-a~2*x"2 + 1))/a

Sympy [A] time = 0.618542, size = 20, normalized size = 0.8

—a2x2+1

x asin (ax) + fora#0
0 otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(asin(a*x),x)

[Out] Piecewise((x*asin(a*x) + sqrt(-a**2*xxx*2 + 1)/a, Ne(a, 0)), (0, True))

Giac [A] time = 1.33051, size = 32, normalized size = 1.28

ax arcsin (ax) + V—-a2x2 +1
a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x),x, algorithm="giac")

[Out] (a*x*arcsin(a*x) + sqrt(-a”2*x"2 + 1))/a
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. -1
sin  (ax)
36 [—=dx
X
Optimal. Leaf size=51
1, 2'~71 1_1 2 . -1 2..71
—EzPolyLog (2,e isin (“x)) - 5isin (ax)? + sin™ " (ax) log (1 — ¥isin (”x))

[Out] (-I/2)*ArcSin[a*x]~2 + ArcSin[a*x]*Log[l - E~((2*I)*ArcSin[ax*x])] - (I/2)%P
olyLog[2, E~((2*I)*ArcSin[a*x])]

Rubi [A] time = 0.0584378, antiderivative size = 51, normalized size of antiderivative

. . number of rules
1., number of steps used = 5, number of rules used = 5, integrand size = 8, —————

0.625, Rules used = {4625, 3717, 2190, 2279, 2391}

integrand size

1 a1 -
—EiPOlyLOg (2, g2isin 1(ax)) — Eisin_l (ax)2 +sin! (ax) log (1 _ p2isin 1(ax))

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]/x,x]

[Out] (-I/2)*ArcSin[a*x]”~2 + ArcSin[ax*x]*Logl[l - E~((2*I)*ArcSin[ax*x])] - (I/2)*P
olyLog[2, E~((2*I)*ArcSin[a*x])]

Rule 4625

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)/(x_), x_Symbol] :> Subst[Int[(
a + b*x)"n/Tan[x], x], x, ArcSin[c*x]] /; FreeQ[{a, b, c}, x] && IGtQ[n, O]

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* (e + f*x)))/(1 + E~(2%Ixk*Pi)*E~(2*xIx(e + f*x))), x],
x] /; FreeQ[{c, d, e, f}, x] && IntegerQ[4*k] && IGtQ[m, O]

Rule 2190

Int [CC(F_)~((g_)*((e_.) + (£_)*(x_))))"(n_.)*((c_.) + (d_)*(x_))"(m_.))/
(@) + (b_)*x((F_)~((g_.)*((e_.) + (£_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x) "m*Logl[l + (bx(F~(gx(e + f*x)))™n)/al)/(bxf*gxnxLogl[F]l), x] - Di
st [(d*m) / (bxfxg*nxLog[F]), Int[(c + d*x)"(m - 1)*Log[l + (bx(F~(gx(e + fxx)
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))"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_Symboll]
:> 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 2391
Int[Log[(c_.)*((d ) + (e_.)*(x_)"(n_.))]/(x_), x_Symbol] :> -Simp[PolyLogl[2

, —(cxexx™n)]/n, x] /; FreeQl{c, d, e, n}, x] && EqQlcxd, 1]

Rubi steps

f sin~!(ax) dx = Subst ( f x cot(x) dx, x, sin”*( ax))

X

1
= —Eisin_l(ax)2 —2iSubst (f

2ix
1e e:ix dx, x, sin_l(ax))
__1- S DUy S | _ p2isin Nax)) _ _ 2ix -1
= Ezsm (ax)* + sin” " (ax)log (1 -e Subst | | log (1 e ) dx, x,sin” " (ax)
1 - 1 log(1 - .
= —Eisin_l(ax)2 + sin"(ax) log (1 — g2isin 1(‘”‘)) + EiSubst (f logd - %) dx, x, e¥'5in 1(”))
X

1 T 1 -
= _Ei sin~}(ax)? + sin "} (ax) log (1 — g2isin 1(”")) - EiLiz (621 sin 1(”"))

Mathematica [A] time = 0.0278319, size = 46, normalized size = 0.9

- 1 R
Sin_l(ax) log (1 — p2isin 1(ax)) _ El (sin_l (ax)z + POlyLOg (2/ p2isin 1(ax)))

Antiderivative was successfully verified.

[In] Integrate[ArcSin[ax*x]/x,x]

[Out] ArcSin[a*x]*Logl[l - E~((2*I)*ArcSin[a*x])] - (I/2)*(ArcSin[a*x]~2 + PolyLog
[2, ET((2*I)*ArcSin[a*x])])
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Maple [A] time = 0.158, size = 111, normalized size = 2.2

—% (arcsin (ax))® + arcsin (ax) In (1 —iax — V—a2x? + 1) + arcsin (ax) In (1 + iax + V-a?x? + 1) — ipolylog (2, —iax —

Verification of antiderivative is not currently implemented for this CAS.
[In] int(arcsin(a*x)/x,x)
[Out] -1/2*I*arcsin(a*x) " 2+arcsin(a*x)*1n(1-I*a*xx-(-a~2*xx"2+1)~(1/2))+arcsin(a*x)

*1n(1+Ixa*xx+(-a™2*xx"2+1) " (1/2) ) -I*polylog(2,-I*a*x-(-a"2%x"2+1) " (1/2))-I*po
lylog(2, I*xa*xx+(-a"2*x"2+1)7(1/2))

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

f arcsin (ax) i

X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)/x,x, algorithm="maxima")

[Out] integrate(arcsin(a*x)/x, x)

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

(arcsin (ax) )
_—,X
x

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)/x,x, algorithm="fricas")

[Out] integral(arcsin(a*x)/x, x)

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

f asin (ax) i

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

[In] integrate(asin(a*x)/x,x)

[Out] Integral(asin(a*x)/x, x)

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

f arcsin (ax) i

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

[In] integrate(arcsin(a*x)/x,x, algorithm="giac")

[Out] integrate(arcsin(a*x)/x, x)
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37  [E g

X

Optimal. Leaf size=28

ey
—atanh™ (Vl — azxz) _ o (ax)

X

[Out] -(ArcSin[a*x]/x) - a*ArcTanh[Sqrt[l - a™2xx"2]]

Rubi [A] time = 0.0218774, antiderivative size = 28, normalized size of antiderivative
1., number of steps used = 4, number of rules used = 4, integrand size = 8, number of rules _

integrand size
0.5, Rules used = {4627, 266, 63, 208}

sin~t (ax)

—atanh™} ( 1- azxz) -
X

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]/x"2,x]
[Out] -(ArcSin[a*x]/x) - a*ArcTanh[Sqrt[l - a~2xx"2]]

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_ )I*(_.))"(n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])"n)/(d*(m + 1)), x] - Dist[(b*c*n
)/(dx(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])"(n - 1))/Sqrt[1l - c72
*x~2], x], x] /; FreeQ[{a, b, ¢, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 266

Int[(x_)"(m_.)*((a_) + (b_)*(x_)"(m_))"(p_), x_Symbol] :> Dist[1/n, Subst[
Int [x~(Simplify[(m + 1)/n] - 1)*(a + b*x)"p, x], x, x"nl, x] /; FreeQ[{a, b
, m, n, pt, x] & IntegerQ[Simplify[(m + 1)/n]]

Rule 63

Int[((a_.) + (b_)*(x_)) " (m )*((c_.) + (d_.)*(x_))"(n_), x_Symbol] :> With[
{p = Denominator([m]}, Dist[p/b, Subst[Int[x~(px(m + 1) - 1)*(c - (axd)/b +
(d*x"p)/b)°n, x]1, x, (a + bxx)~(1/p)]1, x1]1 /; FreeQ[{a, b, c, d}, x] && NeQ
[bxc - axd, 0] && LtQ[-1, m, O] && LeQ[-1, n, 0] && LeQ[Denominator[n], Den
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ominator[m]] && IntLinearQ[a, b, ¢, d, m, n, x]

Rule 208

Int[((a_) + (b_.)*(x_)"2)"(-1), x_Symbol] :> Simp[(Rt[-(a/b), 2]*ArcTanh[x/
Rt[-(a/b), 211)/a, x] /; FreeQ[{a, b}, x] && NegQ[a/b]

Rubi steps

f sin_l(ax) gy = sm (ax) f
x? xV1 - a2x2

_sin” Yax) ( )
="+ a Subst —dx,x,x
X xV1 - a2x
Subst f ﬁ dx, x, V1 — a?x2
sin~}(ax) i)
B x a
.1
__Sin (@) _ atanh™ (Vl - a2x2)
x

Mathematica [A] time = 0.0023416, size = 28, normalized size = 1.

ey

X

Antiderivative was successfully verified.

[In] Integrate[ArcSin[ax*x]/x"2,x]

[Out] -(ArcSin[a*x]/x) - a*ArcTanh[Sqrt[1 - a"2*x"2]]

Maple [A] time = 0.003, size = 31, normalized size = 1.1

. (_ arcsin (ax) Artanl ( 1 ))
ax —a%x% +1

Verification of antiderivative is not currently implemented for this CAS.

[In] int(arcsin(a*x)/x"2,x)
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[Out] a*(-arcsin(a*x)/a/x-arctanh(1/(-a"2*x"2+1)"(1/2)))

Maxima [A] time = 1.62401, size = 53, normalized size = 1.89

2V-a2x? +1 N 2 | arcsin(ax)
|x] |x] X

—a log[

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)/x"2,x, algorithm="maxima"

[Out] -axlog(2*sqrt(-a~2*x"2 + 1)/abs(x) + 2/abs(x)) - arcsin(a*x)/x

Fricas [A] time = 2.23544, size = 124, normalized size = 4.43

axlog (V—a2x2 +1+ 1) —ax log( —a2x2 +1 - 1) + 2 arcsin (ax)
- 2x

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/2%(a*x*log(sqrt(-a”2*x"2 + 1) + 1) - axx*log(sqrt(-a™2%x"2 + 1) - 1) + 2

*arcsin(a*xx))/x

Sympy [C] time = 4.85904, size = 32, normalized size = 1.14

1 1
—acosh (;) for 2 >1] asin (ax)

a
. (1 .
iasin E) otherwise X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(asin(a*x)/x**2,x)
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[Out] a*Piecewise((-acosh(1/(a*x)), 1/Abs(ax*2*xx**2) > 1), (I*asin(1l/(a*x)), True

)) - asin(a*x)/x

Giac [A] time = 1.47518, size = 65, normalized size = 2.32

1 :
2 aflog (V-2 +1 +1) - log (Va2 71 1)) - LD

X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)/x"2,x, algorithm="giac")

[Out] -1/2%a*(log(sqrt(-a~2%x"2 + 1) + 1) - log(-sqrt(-a™2*x"2 + 1) + 1)) - arcsi

n(a*xx)/x
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38 [EL g

X

Optimal. Leaf size=34

aVl - a2x2  sin " (ax)

2x 2x2

[Out] -(a*Sqrt[1l - a~2*x"2])/(2xx) - ArcSin[ax*x]/(2%x72)

Rubi [A] time = 0.01436, antiderivative size = 34, normalized size of antiderivative = 1.,

number of steps used = 2, number of rules used = 2, integrand size = 8, number of rules _ 0.25,

integrand size
Rules used = {4627, 264}

aVl - a2x2  sin " (ax)

2x 2x2

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]/x"3,x]
[Out] -(a*Sqrt[1 - a~2%x72])/(2*x) - ArcSin[a*x]/(2*x"2)

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_ )]*(b_.))"(n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x]) n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(d*¥(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])~(n - 1))/Sqrt[l - c~2
*x~2], x], x] /; FreeQ[{a, b, c, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 264

Int[((c_.)*x(x_)) " (m_.)*x((a_) + (b_.)*x(x_)"(n_))"(p_), x_Symbol] :> Simp[((c
*¥x)"(m + 1)*(a + bxx™n)"(p + 1))/(axc*(m + 1)), x] /; FreeQ[{a, b, c, m, n,
p}r, x] && EqQ[(m + 1)/n + p + 1, 0] && NeQ[m, -1]

Rubi steps
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f sin_l(ax) p sin_l(ax) N 1 f 1 p
———dx=-———+-a | ————dx
x3 2x2 2 21 — 2222

_aV1l-a?x? sin"(ax)

B 2x 2x2

Mathematica [A] time = 0.0071846, size = 29, normalized size = 0.85

axV1 — a2x2 + sin"(ax)

2x2

Antiderivative was successfully verified.

[In] Integrate[ArcSin[ax*x]/x"3,x]

[Out] -(a*x*Sqrt[l - a"2xx"2] + ArcSin[axx])/(2xx"2)

Maple [A] time = 0.003, size = 38, normalized size = 1.1

in (ax 1 ———
2 (_ arcsin (ax) L 221

2a2x?
Verification of antiderivative is not currently implemented for this CAS.

[In] int(arcsin(a*x)/x"3,x)

[Out] a~2x(-1/2*arcsin(a*x)/a~2/x"2-1/2/a/x*x(-a"2*x"2+1)~(1/2))

Maxima [A] time = 1.65813, size = 38, normalized size = 1.12

V—-a2x2 +1a arcsin (ax)

2x 2 x2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)/x"3,x, algorithm="maxima")
g g
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[Out] -1/2*sqrt(-a”2*x"2 + 1)*a/x - 1/2*arcsin(a*x)/x"2

Fricas [A] time = 2.1906, size = 66, normalized size = 1.94

V—a2x2 + lax + arcsin (ax)

2 x2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)/x"3,x, algorithm="fricas")

[Out] -1/2%(sqrt(-a”2*x~2 + 1)*a*x + arcsin(a*x))/x"2

Sympy [C] time = 2.11402, size = 51, normalized size = 1.5

iVa2x2-1

a x
V-a2x2+1

X

for |a2x2| >1

otherwise asin (ax)

2 2x2
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(asin(a*x)/x**3,x)

[Out] a*Piecewise((-I*sqrt(ax*2*x**2 - 1)/x, Abs(a*x*2*xx**2) > 1), (-sqrt(-a*x*2*xx*
*¥2 + 1)/x, True))/2 - asin(ax*xx)/(2*x**x2)

Giac [B] time = 1.28193, size = 92, normalized size = 2.71

1 a*x V-a2x2 +1|a| + a arcsin (ax)
— f— a p—

2
4 (\/—azxz T+ 1ja] + a)|a| xlal 2%

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)/x"3,x, algorithm="giac")
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[Out] 1/4*(a~4*x/((sqrt(-a"2*x"2 + 1)*abs(a) + a)*abs(a)) - (sqrt(-a"2*x"2 + 1)*a
bs(a) + a)/(xxabs(a)))*a - 1/2*arcsin(a*x)/x"2
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39  [E g

X

Optimal. Leaf size=56

avl-a2x2 1 _ in!(ax
————— — —Btanh™’ ( 1- azxz) _sin_()
6x2 6 3x3

[Out] -(a*Sqrt[l - a~2*x"2])/(6%x"2) - ArcSin[a*x]/(3%x73) - (a"3*ArcTanh[Sqrt[1
- a"2xx72]1)/6

Rubi [A] time = 0.0328187, antiderivative size = 56, normalized size of antiderivative =

. . number of rules
1., number of steps used = 5, number of rules used = 5, integrand size = 8, o = =

integrand size
0.625, Rules used = {4627, 266, 51, 63, 208}

N .1
A Dnlics s - 1513 tanh ™ ( 1- azxz) - -
6x2 6 3x3

Antiderivative was successfully verified.

[In] Int[ArcSin[axx]/x"4,x]

[Out] -(a*Sqrt[1 - a™2xx72])/(6%x"2) - ArcSin[a*x]/(3*x73) - (a"3*ArcTanh[Sqrt[1
- a”2xx"2]]1)/6

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_ )]*(b_.))"(n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x]) n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(d*¥(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])~(n - 1))/Sqrt[l - c~2
*x~2], x], x] /; FreeQ[{a, b, c, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 266

Int[(x_)"(m_.)*((a_) + (b_)*(x_)"(m_))"(p_), x_Symbol] :> Dist[1/n, Subst[
Int [x~(Simplify[(m + 1)/n] - 1)*(a + b*x)"p, x], x, x"n], x] /; FreeQ[{a, b
, m, n, pt, x] & IntegerQ[Simplify[(m + 1)/n]]

Rule 51

Int[((a_.) + (b_)*(x_))"(m )*((c_.) + (d_.)*(x_))"(n_), x_Symbol] :> Simp[
((a +bxx)"(m + 1)*x(c + d*x)"(n + 1))/ ((b*c - axd)*(m + 1)), x] - Dist[(dx(
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m+n+ 2))/((bxc - a*xd)*(m + 1)), Int[(a + bxx)"(m + 1)*(c + d*x)"n, x], X
] /; FreeQ[{a, b, c, d, n}, x] && NeQ[b*c - a*d, 0] && LtQ[m, -1] && !'(LtQ
[n, -1] && (EqQ[a, 0] || (NeQlc, 0] && LtQ[m - n, 0] && IntegerQ[n]))) && I
ntlLinearQ[a, b, ¢, d, m, n, x]

Rule 63

Int[((a_.) + (b_)*(x_)) " (m )*x((c_.) + (d_.)*(x_))"(n_), x_Symbol] :> With[
{p = Denominator([m]}, Dist[p/b, Subst[Int[x~(px(m + 1) - 1)*(c - (axd)/b +
(d*x"p)/b)°n, x1, x, (a + bxx)~(1/p)], x1]1 /; FreeQ[{a, b, c, d}, x] && NeQ
[bxc - axd, 0] && LtQ[-1, m, 0] && LeQ[-1, n, 0] && LeQ[Denominator[n], Den
ominator[m]] && IntLinearQ[a, b, ¢, d, m, n, x]

Rule 208

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

Rubi steps
fsin_l(ax) gy = sin~}(ax) N f 1 P
T T 37 ) i azxz *
_sin” (ax) ( )
—a Subst f dx, x, x
3x x2V1 — a%x
av1 — a2x? _sin” Yax) 3
=- —a Subst f dx, x, x?
6x? 3x3 xw/l — 2
V1-a2x2  sin’! 1 1
__° a%x” _sin_(ax) —aSubst [f— dx,x, V1 — azxz]
6x2 3x3 6 1_#
a2 a2

N s v R |

— 1- _sin (@) 1613 tanh™’ (m)
6x2 3x3 6

Mathematica [A] time = 0.0136419, size = 53, normalized size = 0.95

axV1 — a2x2 + a3x3 tanh™! (Vl - a2x2) + 2sin" (ax)

6x3

Antiderivative was successfully verified.

[In] Integrate[ArcSin[a*x]/x"4,x]
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[Out] -(a*x*Sqrt[l - a"2*xx"2] + 2%ArcSin[a*x] + a”3*x"3*%ArcTanh[Sqrt[1l - a™2*x72]
1)/(6%x73)

Maple [A] time = 0.003, size = 53, normalized size = 1.

3 (_ arcsin (ax) V22 +1- = Artanh(

1
3a3x3 6 a2x2 V22 +1 ))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(arcsin(a*x)/x"4,x)

[Out] a~3*%(-1/3*arcsin(a*x)/a"3/x"3-1/6/a"2/x"2x(-a"2*x"2+1)"(1/2)-1/6*arctanh(1/
(—a™2xx~2+1)7(1/2)))

Maxima [A] time = 1.73144, size = 81, normalized size = 1.45

1, 2V-a?x2+1 2 —-a2x2 +1 arcsin (ax)
Ak log| ——+ + a-—

|x| |x| x? 33

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)/x"4,x, algorithm="maxima"

[Out] -1/6%(a"2*%log(2*sqrt(-a~2*x~2 + 1)/abs(x) + 2/abs(x)) + sqrt(-a~2*x"2 + 1)/
x"2)*a - 1/3*%arcsin(axx)/x"3

Fricas [A] time = 2.74306, size = 176, normalized size = 3.14

3x3 log (V—azxz +1+ 1) —a®x3log (V—azxz +1 ) +2V-a2x2 + lax + 4 arcsin (ax)

12 3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)/x"4,x, algorithm="fricas")
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[Out] -1/12%(a”3*x"3*log(sqrt(-a"2*x"2 + 1) + 1) - a~3*x"3*log(sqrt(-a™2*x"2 + 1)
- 1) + 2*xsqrt(-a”2*x"2 + 1)*a*x + 4*arcsin(a*x))/x"3

Sympy [A] time = 7.03483, size = 109, normalized size = 1.95

1
2 ay -1+ ——
a acosh( ) 2

1
ax

- - for — >1

2 2x |a2x2|
. ( 1 )
a-asim | — . .

ax 1a 1 .
5 - + otherwise
[1-_ 1 3 1L .
21 a2x2 2ax[1 a2x2 asin (EIX)
3 3x3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(asin(a*x)/x**4,x)

[Out] axPiecewise((-ax*2*xacosh(1/(a*x))/2 - a*sqrt(-1 + 1/(ax*2xx*x2))/(2xx), 1/A
bs (a*x*2*x**2) > 1), (Ikxa*x*2xasin(l/(a*x))/2 - Ixa/(2*xxxsqrt(l - 1/(a*x*2*xx**
2))) + I/(2%a*xx**3*sqrt(l - 1/(a**2*xxx2))), True))/3 - asin(a*x)/(3*x**3)

Giac [A] time = 1.31479, size = 95, normalized size = 1.7

12 a2x2 33

1 (2V-a2x2+1 i
-— a{L +log (V—a2x2 +1+ 1) - log (—V—azxz +1+ 1)) _ arcsin (ax)
Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(arcsin(a*x)/x"4,x, algorithm="giac")

[Out] -1/12*%a~3*%(2*sqrt(-a~2*x"2 + 1)/(a”2*%x72) + log(sqrt(-a™2*x"2 + 1) + 1) -1
og(-sqrt(-a~2*x"2 + 1) + 1)) - 1/3xarcsin(a*x)/x"3



114

- —1
310 [Py

X

Optimal. Leaf size=58

BV - 22 aV1-a2x2  sin Y(ax)
6x 12x3 44

[Out] -(a*Sqrt[l - a™2*x72])/(12*%x73) - (a~3*Sqrt[l - a~2*x"2])/(6%x) - ArcSin[ax
x]/(4*x~4)

Rubi [A] time = 0.0224819, antiderivative size = 58, normalized size of antiderivative =

. . number of rules
1., number of steps used = 3, number of rules used = 3, integrand size = 8, —————

0.375, Rules used = {4627, 271, 264}

integrand size

BV -2 aV1-a2x2  sin”}(ax)
6x 12x3 4yt

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]/x"5,x]

[Out] -(a*Sqrt[l - a™2*x72])/(12*%x73) - (a~3*Sqrt[l - a~2*x"2])/(6%x) - ArcSin[ax
x]/ (4%x~4)

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)*((d_.)*(x_)) " (m_.), x_Symbol]

:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])"n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(d*¥(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[cxx])~(n - 1))/Sqrt[l - c~2
xx~2], x], x] /; FreeQ[{a, b, ¢, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 271

Int[(x_)"(m_)*x((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[(x~(m + 1)%*(
a + bxx™n)"(p + 1))/(ax(m + 1)), x] - Dist[(b*(m + n*x(p + 1) + 1))/(a*x(m +
1)), Int[x"(m + n)*(a + bxx™n)"p, x], x] /; FreeQ[{a, b, m, n, p}, x] && IL
tQ[Simplify[(m + 1)/n + p + 1], 0] && NeQ[m, -1]

Rule 264

Int[((c_.)*x(x_)) " (m_.)*x((a_) + (b_.)*x(x_)"(n_))~(p_), x_Symbol] :> Simp[((c
*¥x)"(m + 1)x(a + bxx™n)"(p + 1))/(axc*(m + 1)), x] /; FreeQ[{a, b, c, m, n,
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p}, x] && EqQ[(m + 1)/n + p + 1, 0] && NeQ[m, -1]

Rubi steps

sin”!(ax) sin"lax) 1 1
f—d_x:——-i——[lf—dx
x° 4x* 4°J a1 — 22
aVl —a2x2  sin"*(ax) N 1 3 f 1 P
123 4x* 6 21 — 2222
aV1 -2 B3V1-a2x2  sin Y(ax)

12x3 6x 4x4

X

Mathematica [A] time = 0.0186953, size = 41, normalized size = 0.71

axV1 — a2x? (2a2x2 + 1) + 3sin"*(ax)

12x4

Antiderivative was successfully verified.

[In] Integrate[ArcSin[ax*x]/x"5,x]

[Out] -(a*x*Sqrt[l - a™2*x"2]*(1 + 2*a~2*x"2) + 3xArcSin[a*x])/(12%x74)

Maple [A] time = 0.003, size = 58, normalized size = 1.

arcsin (ax 1 1
at (— () V—a2x2 +1 - @V—tﬂxz +1

4ot 12433
Verification of antiderivative is not currently implemented for this CAS.
[In] int(arcsin(a*x)/x"5,x)

[Out] a~4x(-1/4*arcsin(axx)/a"~4/x"4-1/12/a"3/x"3*(-a"2*x"2+1)"(1/2)-1/6/a/x*x(-a"2
*xx"2+1)7(1/2))
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Maxima [A] time = 1.65557, size = 68, normalized size = 1.17

1 (2 V-a2x2 + 1a? .\ V-a2x2 +1 arcsin (ax)
—_— a pa—
3

12 X X 4 x4

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)/x"5,x, algorithm="maxima"

[Out] -1/12%(2*sqrt(-a™2*x"2 + 1)*a”2/x + sqrt(-a™2*x"2 + 1)/x73)*a - 1/4*arcsin(
ax*x)/x"4

Fricas [A] time = 2.53501, size = 89, normalized size = 1.53

(2 a3x® + ax)V—a2x2 +1 + 3 arcsin (ax)

12 x4

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)/x"5,x, algorithm="fricas")

[Out] -1/12%((2%a"3*x"3 + a*xx)*sqrt(-a”2*x~2 + 1) + 3*arcsin(axx))/x"4

Sympy [A] time = 3.91116, size = 100, normalized size = 1.72
2ia2Va2x2-1  iVa2x2-1 2 9
- - 3 for |a x | >1
3x 3x:
202V-a2:241  V-a222+1 .
- o™ -3 otherwise asin (ax)
4 4x4

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(asin(a*x)/x**5,x)

[Out] a*Piecewise((-2*I*a**2xsqrt(a**2xx**2 - 1)/(3%x) - I*xsqrt(ax*2*x*x2 - 1)/(3
*x**3) , Abs(a*x*2*x**2) > 1), (-2xax*2xsqrt(—a**2*x*x2 + 1)/(3*x) - sqrt(-ax
*2xxkx2 + 1)/ (3*x*x*3), True))/4 - asin(ax*x)/(4xx*x*x4)
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time = 1.35443, size = 176, normalized size = 3.03

Giac [B]
2
9 (V—a2x2+1la|+a) 3
114 + x—2 a6x3 9(V—a2x2+1la|+a)a4 (V—a2x2+1la|+a)
1 i ; + 3 . arcsin (ax)
4 x4

a2al

96 3
(V—a2x2 +1|a| + u) |a]

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(arcsin(a*x)/x"5,x, algorithm="giac")

[Out] 1/96x((a”4 + 9x(sqrt(-a~2*x"2 + 1)*abs(a) + a)~2/x72)*a"6*x"3/((sqrt(-a~2*x
~2 + 1)xabs(a) + a)~3*abs(a)) - (9*(sqrt(-a”2*x"2 + 1)*abs(a) + a)*a~4/x +
(sqrt(-a~2*x"2 + 1)*abs(a) + a)~3/x73)/(a"2*abs(a)))*a - 1/4*arcsin(a*xx)/x"

4
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. =1
311 [Ty

X

Optimal. Leaf size=80

3°V1—a?x?  aV1-a2x2 3 | tonh! ( - 2) sin”! (ax)
- - - —ad’ta —a2x2| -
1022 204 40" 5x5

[Out] -(a*Sqrt[l - a~2*x72])/(20*x~4) - (3*a~3*Sqrt[1l - a"2%x72])/(40%x"2) - ArcS
in[a*x]/(5*x~5) - (3*a~b*ArcTanh[Sqrt[1 - a~2%x~2]])/40

Rubi [A] time = 0.0454824, antiderivative size = 80, normalized size of antiderivative =

. . number of rules
1., number of steps used = 6, number of rules used = 5, integrand size = 8, o = =

integrand size
0.625, Rules used = {4627, 266, 51, 63, 208}

3a°V1—a2x2  aV1-a2x% 3 | 1 sin"(ax)
- - — —a’ tanh ( 1- azxz) -
40x? 20x4 40 5x°

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]/x"6,x]

[Out] -(a*Sqrt[1 - a™2%x72])/(20%x74) - (3*a”3*Sqrt[1 - a~2%x72])/(40%x"2) - ArcS
inf[a*x]/(5*x75) - (3*a”b*ArcTanh[Sqrt[1 - a"2*x~2]])/40

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_ )]*(b_.))"(n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])"n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(d*¥(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])~(n - 1))/Sqrt[l - c~2
*x~2], x], x] /; FreeQ[{a, b, c, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 266

Int[(x_)"(m_.)*((a_) + (b_)*(x_)"(m_))"(p_), x_Symbol] :> Dist[1/n, Subst[
Int [x~(Simplify[(m + 1)/n] - 1)*(a + b*x)"p, x], x, x"n], x] /; FreeQ[{a, b
, m, n, pt, x] & IntegerQ[Simplify[(m + 1)/n]]

Rule 51

Int[((a_.) + (b_)*(x_))"(m )*((c_.) + (d_.)*(x_))"(n_), x_Symbol] :> Simp[
((a +bxx)"(m + 1)*x(c + d*x)"(n + 1))/ ((b*c - axd)*(m + 1)), x] - Dist[(dx(
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m+n+ 2))/((bxc - a*xd)*(m + 1)), Int[(a + bxx)"(m + 1)*(c + d*x)"n, x], X
] /; FreeQ[{a, b, c, d, n}, x] && NeQ[b*c - a*d, 0] && LtQ[m, -1] && !'(LtQ
[n, -1] && (EqQ[a, 0] || (NeQlc, 0] && LtQ[m - n, 0] && IntegerQ[n]))) && I
ntlLinearQ[a, b, ¢, d, m, n, x]

Rule 63

Int[((a_.) + (b_)*(x_)) " (m )*x((c_.) + (d_.)*(x_))"(n_), x_Symbol] :> With[
{p = Denominator([m]}, Dist[p/b, Subst[Int[x~(px(m + 1) - 1)*(c - (axd)/b +
(d*x"p)/b)°n, x1, x, (a + bxx)~(1/p)], x1]1 /; FreeQ[{a, b, c, d}, x] && NeQ
[bxc - axd, 0] && LtQ[-1, m, 0] && LeQ[-1, n, 0] && LeQ[Denominator[n], Den
ominator[m]] && IntLinearQ[a, b, ¢, d, m, n, x]

Rule 208
Int[((a_) + (b_.)*(x_)"2)"(-1), x_Symbol] :> Simp[(Rt[-(a/b), 2]*ArcTanh[x/

Rt[-(a/b), 2]11)/a, x] /; FreeQ[{a, b}, x] && NegQ[a/b]

Rubi steps

f sin~}(ax) p _sin” (ax) f
S Y g =
x6 5x5 5 5 ,—1 ~ 22
__sin Yax)
= 5.5 10aSubst (f mdx X, X )
av1 — ax? sm (ax) S bt f ;
T ubs x, X, X
20 = ] F
aVl—a®x®>  3a°V1-a%x2  sin” (ax) 2
- B 3a Subst| | ——dx, x,x
20x4 402 50 80 x\/li
aV1—a22 3a3V1-a2x2 sinl(ax) 1 3 1
= - 20x4 - 40x2 - 5x5 - 4_0 (351 ) Subst f j dx’ X, V1 - azxz
a2 42

Vi-a22 3a3V1-a22 sin”' 3 .
4 asx a a’x? sin (ax)_ a5tanhl(m)

206t 4002 58 40

Mathematica [C] time = 0.0126055, size = 51, normalized size = 0.64

sin~! (ax)

1 1 _3
—5a5\/1 - a2x?Hypergeometric2F1 (5,3, 1= azxz) R

Antiderivative was successfully verified.



120

[In] Integrate[ArcSin[ax*x]/x76,x]

[Out] -ArcSin[a*x]/(5*x75) - (a”b*Sqrt[l - a~2*x~2]*Hypergeometric2F1[1/2, 3, 3/2
, 1 - a™2xx"2])/5

Maple [A] time = 0.004, size = 73, normalized size = 0.9

V-a2x2 +1 - —Artanh( ))
—a%x2 +1

arcsin (ax
P (_ ( ) Vei2y?2 +1 -

5a5%° 20 a4 4 40 a%x?
Verification of antiderivative is not currently implemented for this CAS.

[In] int(arcsin(a*x)/x"6,x)

[Out] a~5*x(-1/5*arcsin(a*x)/a”~5/x"5-1/20/a"4/x"4*x(-a~2*x"2+1) " (1/2)-3/40/a"2/x" 2%
(-a"2%x"2+1)~(1/2)-3/40*%arctanh(1/(-a"2*xx"2+1)~(1/2)))

Maxima [A] time = 1.76392, size = 111, normalized size = 1.39

1 [3 4 [2V—a2x2+1 2)+3V—a2x2+1a2+2\/—a2xz+1 arcsin (ax)
a*log a-—

x2 x4 5x5

40 |x| ||

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)/x"6,x, algorithm="maxima"

[Out] -1/40%(3*a~4*log(2*sqrt(-a~2*x~2 + 1)/abs(x) + 2/abs(x)) + 3xsqrt(-a~2xx"2
+ 1)*a”2/x72 + 2xsqrt(-a”2*x72 + 1)/x74)*a - 1/5*xarcsin(a*x)/x"5

Fricas [A] time = 2.79369, size = 204, normalized size = 2.55

3a°x° log (V—a2x2 +1+ 1) -3a%° log( —a%x2 +1 - 1) +2 (3 x> +2 ax)\/—azxz +1 + 16 arcsin (ax)

80 x°

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(arcsin(a*x)/x"6,x, algorithm="fricas")

[Out] -1/80%(3*a~b*x"b*log(sqrt(-a™2+x"2 + 1) + 1) - 3*a~b*x"bxlog(sqrt(-a~2xx"2
+ 1) - 1) + 2%(3%a”3%x73 + 2*axx)*sqrt(-a”2*x"2 + 1) + 16%arcsin(ax*x))/x"5

Sympy [A] time = 24.0507, size = 182, normalized size = 2.28

344 acosh (; )

1
- for — >1
8 5 |a222|
—1+ -1+ 2 ) 4ax
a
3igt asin( 1 ) 3i
ax ia> .
5 otherwise
1 3 [1-_1L 5 / _ .
1 2 8x°, /1 ) 4ax (1 2 ") asin ( LZX)
5 5x°

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(asin(a*x)/x**6,x)

[Out] a*Piecewise((-3%a**4*acosh(1/(a*x))/8 + 3*a*x*3/(8xx*xsqrt(-1 + 1/(a**2kx**2)
)) - a/(8xx**3xsqrt (-1 + 1/(ax*x2*x*xx2))) - 1/(4d*axx*x*b5xsqrt (-1 + 1/(a**x2*x*
x2))), 1/Abs(ax*2xx*x2) > 1), (3*I*xax*x4xasin(1l/(axx))/8 - 3xI*a*x*3/(8*x*sqr

t(1 - 1/(a*x*x2*x**2))) + Ixa/(8*x**3xsqrt(l - 1/(a**2*xxx*2))) + I/(4dxa*xx**5%
sqrt(1 - 1/(axx2*xx**2))), True))/5 - asin(axx)/(5*x**5)

Giac [A] time = 1.30165, size = 120, normalized size = 1.5
1

2(3( a2x2+1) —-5V-a2x2 +1 )
L

80 atxt

_310g(m+1)+310g(—m“) _ arcsin (ax)

5x5

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)/x"6,x, algorithm="giac")
g g g

[Out] 1/80%a~bx(2x(3x(-a"2%x"2 + 1)7(3/2) - b*sqrt(-a™2*x"2 + 1))/(a"4*x"4) - 3x1
og(sqrt(-a™2*x~2 + 1) + 1) + 3*log(-sqrt(-a~2*x"2 + 1) + 1)) - 1/b*xarcsin(a
*x)/x75
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3.12 f x*sin ! (ax)? dx

Optimal. Leaf size=120

8x3  2¢*V1-a22sin"l(ax) 8x2V1-a22sin t(ax) 16V1 - a2x2sinY(ax) 16x 1 51, g 20
- + + + - + =x’sin" (ax)* - —
22542 25a 75a3 75a° 75a* 5 125
[Out] (-16%x)/(75%a~4) - (8%xx73)/(225%a"2) - (2*x75)/125 + (16*Sqrt[l - a~2*x"2]*
ArcSin[axx])/(75%a~5) + (8*x~2*Sqrt[l1 - a~2*x"2]*ArcSin[axx])/(75%a~3) + (2
*x"4*Sqrt[1 - a”2xx"2]xArcSin[a*x])/(26%a) + (x"6xArcSin[a*x]~2)/5
Rubi [A] time = 0.193986, antiderivative size = 120, normalized size of antiderivative =
1., number of steps used = 7, number of rules used = 5, integrand size = 10, M =
integrand size
0.5, Rules used = {4627, 4707, 4677, 8, 30}
8x3  2¢*V1-a22sin"l(ax) 8x2V1 - a22sin M(ax) 16V1 - a2x2sinM(ax) 16x 1 5.1, o 2
- + + + - + =x’sin" (ax)* - —
22542 25a 75a3 75a° 75a* 5 125

Antiderivative was successfully verified.

[In] Int[x"4*ArcSin[a*x]~2,x]

[Out] (-16xx)/(75%a~4) - (8*x73)/(225%a"2) - (2*%x75)/125 + (16%Sqrt[l - a™2%x"2]x*
ArcSin[axx])/(75%a~b) + (8*x"2*Sqrt[1 - a~2*x"2]*ArcSin[ax*x])/(75%a~3) + (2
*x"4*xSqrt[1 - a~2*xx"2]*ArcSin[a*x])/(256%a) + (x"5xArcSin[ax*x]~2)/5

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])™n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(dx(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])"(n - 1))/Sqrt[1l - c~2
*x72], x], x] /; FreeQ[{a, b, ¢, d, m}, x] && IGtQ[n, O] && NeQ[m, -1]

Rule 4707

Int[(((a_.) + ArcSin[(c_.)*(x )]1*(b_.)) " (n_.)*x((f_.)*(x_))"(m_))/Sqrt[(d )
+ (e_.)*(x_)"2], x_Symbol] :> Simp[(fx(f*x)~(m - 1)*Sqrt[d + exx"2]*(a + bx
ArcSin[c*x])"n)/(e*xm), x] + (Dist[(f"2%(m - 1))/(c”2*m), Int[((f*x)"(m - 2)
x(a + b*ArcSin[c*x])"n)/Sqrt[d + e*x~2], x], x] + Dist[(b*f*n*xSqrt[l - c~2%
x72])/(c*xm*Sqrt[d + exx”2]), Int[(f*x)"(m - 1)*(a + b*ArcSin[c*x])~(n - 1),
x], x1) /; FreeQ[{a, b, ¢, d, e, £}, x] && EqQ[c~2*d + e, 0] && GtQ[n, O]



123
&& GtQ[m, 1] && IntegerQ[m]

Rule 4677

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.))"(n_.)*(x )*x((d_) + (e_.)*x(x_)"2)"(p_
.), x_Symbol] :> Simp[((d + e*xx"2)"(p + 1)*(a + b*ArcSin[c*x]) ™n)/(2xex(p +
1)), x] + Dist[(b*n*d~IntPart[p]*(d + e*xx~2) FracPart[p])/(2xc*x(p + 1)*(1
- ¢72*x72) "FracPart([p]), Int[(1 - c™2*x"2)"(p + 1/2)*(a + b*ArcSin[c*x])~(n
-1, x], x] /; FreeQ[{a, b, c, d, e, p}, x] && EqQ[c™2*d + e, 0] &% GtQ[n
, 0] && NeQ[p, -1]

Rule 8

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

Rule 30

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

Rubi steps

x5 sin Y (ax)

V1 - a2x2
221 - a?x? sinMax) 1 5 .

> 35X sin " ax)? -

1 1
f x4 sin~Hax)? dx = §x5 sin~(ax)? — E(Za) f dx

3. -1

8 x° sin (ax)d

2 [xtar 8 s W
25 25a

35X sin (ax)? -

-—— +
125 7543 25a 75a3

xsinfl(ax)
2x°  8x2V1 — a?x? sin " (ax) .\ 2x4V1 — a2x2sin"Yax) 1 s . 16 Vi dx

8x3  2x5  16V1 - a2x2sin " (ax) N 8x2V1 — a2x2 sin” ! (ax) N 2x*V1 — a2x2 sin” ! (ax) s i

=T T 1m T 75 7583 254

16x 8 2x° N 16V1 — a2x2 sin "} (ax) N 8x2V1 — a2x2 sin ™} (ax) N 2x*V1 — a2x2 sin”

|
1

75a* 22542 125 75a° 7503 254

Mathematica [A] time = 0.0336199, size = 82, normalized size = 0.68

—2ax (9a4x4 +20a%x% + 120) +225a%%° sin " (ax)? + 30V1 — a2x2 (3a4x4 + 4a%x® + 8) sin"(ax)
112545

Antiderivative was successfully verified.
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[In] Integrate[x"4*ArcSin[a*x]~2,x]

[Out] (-2*a*xx*(120 + 20%a”2*x"2 + 9*a~4*x"4) + 30*Sqrt[l - a™2*x72]*(8 + 4*a~2*x~
2 + 3*%a~4xx"4)*ArcSin[a*xx] + 225%a”b*x"b*ArcSin[a*x]~2)/(1125%a"h)

Maple [A] time = 0.126, size = 76, normalized size = 0.6

1 253 (arcsin (ax))> .\ 2 arcsin (ax) (3 atxt +4a%x? + 8) Narryell 2a%x° 8 asx3 _l6ax
ad 5 75 125 225 75

Verification of antiderivative is not currently implemented for this CAS.
[In] int(x"4*arcsin(a*x)”~2,x)

[Out] 1/a"5%(1/5*%a"b*x"5*arcsin(a*x) ~2+2/75*arcsin(a*xx)* (3*%a~4*xx"4+4%a~2xx"2+8) * (
—a"2xx72+1) " (1/2)-2/125%a"5*xx"5-8/225*%a"3*%x"3-16/75%a*x)

Maxima [A] time = 1.67013, size = 138, normalized size = 1.15

1 . ) s 2 (3V-a2x2+1x* 4V-a2x2+1x* 8V-a2x2+1
gx arcsin (ax)” + 7 o + s + s

2 (9 a4 + 20223 + 120 x)
1125 g4

aarcsin (ax) —

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4*arcsin(a*x)”2,x, algorithm="maxima")
g g

[Out] 1/5*x"6*arcsin(a*x)”2 + 2/75%(3*sqrt(-a~2*x"2 + 1)*x"4/a"2 + 4*sqrt(-a~2*x”
2 + 1)*x72/a"4 + 8*sqrt(-a”2*x"2 + 1)/a"6)*a*xarcsin(a*x) - 2/1125%(9*a”~4x*x"

5 + 20%a"2xx"3 + 120%*x)/a"4

Fricas [A] time = 2.42754, size = 189, normalized size = 1.58

225 4525 arcsin (ax)? — 18 a5x5 — 40 a3x3 + 30 (3 a*x* + 40%x% + S)V—azxz +1arcsin (ax) — 240 ax
11254°

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(x~4*arcsin(a*x)”~2,x, algorithm="fricas")

[Out] 1/1125%(225*a~b*xx~b*arcsin(a*x)”2 - 18%a~b*x~5 - 40%a~3*x"3 + 30*(3*a~4*x~4
+ 4*a”2%x"2 + 8)*sqrt(-a”2*x”2 + 1)*arcsin(axx) - 240%a*x)/a”b

Sympy [A] time = 7.61404, size = 114, normalized size = 0.95

{x5 asin? (ax) 245 2¢4V=-2x2+1 asin (ax) 83 8x2V—-a2x2+1 asin (ax) l6x 16V—-a2x2+1 asin (ax) fora 0

5 125 254 22542 75a3 75q 7545
0 otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**4*asin(a*x)**2,x)

[Out] Piecewise((x**5*xasin(a*x)**2/5 — 2xx**x5/125 + 2xx**4*xsqrt (-a*x*2*x**2 + 1)*a
sin(ax*x)/(26%a) - 8xx**3/(226%a**2) + 8xx**2*ksqrt (-a*x*2*x**2 + 1)*asin(axx)
/ (T5%ax*x3) - 16*x/(75*xax*4) + 16*sqrt(-a*x*2xx*x2 + 1)*asin(a*xx)/(75*xax*5),

Ne(a, 0)), (0, True))

Giac [A] time = 1.34402, size = 228, normalized size = 1.9

2 2 2
(a2x2 - 1) xarcsin (ax)®> 2 (a2x2 - 1)x arcsin (ax)®> 2 (u2x2 - 1) X xarcsin(ax)® 2 (azxz - 1) V-a2x2 +1a1
+ - + +
5a% 5a4 125 4% 5a4 2545

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4*arcsin(a*x)”~2,x, algorithm="giac")

[Out] 1/5*%(a”2*x"2 - 1) 2*x*arcsin(a*x)”2/a"4 + 2/5x(a"2%x"2 - 1)#*x*arcsin(a*xx)”2
/a~4 - 2/125%(a"2*x"2 - 1)72xx/a~4 + 1/5*x*arcsin(a*x)”~2/a"4 + 2/25%(a”2*x"
2 - 1)72*%sqrt(-a”2*x"2 + 1)*arcsin(a*x)/a”5 - 76/1125%x(a"2%x"2 - 1)*x/a"4 -
4/15%(-a"2*x"2 + 1)~ (3/2)*arcsin(a*x) /a5 - 298/1125%x/a"4 + 2/5*xsqrt(-a~2

*x72 + 1)*arcsin(a*x)/a”b
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3.13 f x3 sin~! (ax)? dx

Optimal. Leaf size=98

3x2 x3V1-a22sin(ax)  3xV1-a2x2sin Y(ax) 3sinM(ax)? 1 41, X
- + + - + —=x*sin” (ax) - —=
3242 8a 16a3 32a% 4 32

[Out] (-3*x72)/(32*%a"2) - x74/32 + (3*x*Sqrt[1 - a~2*x"2]*ArcSin[ax*x])/(16%a~3) +
(x73*%Sqrt[1 - a~2*x"2]*ArcSin[ax*x])/(8%a) - (3*ArcSin[axx]~2)/(32*xa~4) + (
x"4xArcSin[a*x]~2) /4

Rubi [A] time = 0.162577, antiderivative size = 98, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 6, number of rules used = 4, integrand size = 10, fomer o e

0.4, Rules used = {4627, 4707, 4641, 30}

integrand size

3x2  xBV1-a22sinl(ax)  3xV1-a2x2sin Yax) 3sin l(ax)? 1 41, X
- + + - + —=x*sin” (ax) - —=
3242 8a 1643 32a4 4 32

Antiderivative was successfully verified.

[In] Int[x"3*ArcSin[axx]~2,x]

[Out] (-3*x72)/(32*a~2) - x74/32 + (3*x*Sqrt[1 - a~2*x"2]*ArcSin[a*x])/(16*a~3) +
(x73*%Sqrt[1 - a~2*x"2]*ArcSin[ax*x])/(8%a) - (3*ArcSin[axx]~2)/(32%xa~4) + (
x"4*ArcSin[a*x]~2)/4

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])™n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(dx(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])"(n - 1))/Sqrt[1l - c~2
*x72], x], x] /; FreeQ[{a, b, ¢, d, m}, x] && IGtQ[n, O] && NeQ[m, -1]

Rule 4707

Int[(((a_.) + ArcSin[(c_.)*(x )]1*(b_.)) " (n_.)*x((f_.)*(x_))"(m_))/Sqrt[(d )
+ (e_.)*(x_)"2], x_Symbol] :> Simp[(fx(f*x)~(m - 1)*Sqrt[d + exx"2]*(a + bx
ArcSin[c*x])"n)/(e*xm), x] + (Dist[(f"2%(m - 1))/(c”2*m), Int[((f*x)"(m - 2)
x(a + b*ArcSin[c*x])"n)/Sqrt[d + e*x~2], x], x] + Dist[(b*f*n*xSqrt[l - c~2%
x72])/(c*xm*Sqrt[d + exx”2]), Int[(f*x)"(m - 1)*(a + b*ArcSin[c*x])~(n - 1),
x], x1) /; FreeQ[{a, b, ¢, d, e, £}, x] && EqQ[c~2*d + e, 0] && GtQ[n, O]
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&& GtQ[m, 1] && IntegerQ[m]

Rule 4641

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)/Sqrt[(d_) + (e_.)x(x_)"2], x_S
ymbol] :> Simp[(a + b*ArcSin[c*x])~(n + 1)/(bxcxSqrt[d]l*(n + 1)), x] /; Fre
eQ[{a, b, ¢, d, e, n}, x] & EqQ[c™2xd + e, 0] && GtQ[d, O] && NeQ[n, -1]

Rule 30

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

Rubi steps

x4 sin”(ax)

1 1
f 3 sin”ax)? dx = ZX4 sin~}(ax)? - >4 f W x

; - 3 g, 3 [ IS g

_ OV a2x2 sin”" (ax) . 1x4 sin (an)? fx dx ~ Vi
8a 4 8 8a
o1

¥ 3xV1-a22sinHax)  ¥3V1-a22sin Hax) 1 3 f ﬁ,l/—n (zaxz) dx 3 f
_ [P e | 2 _ 1-a%x _7J
= + + + =x*sin " (ax)* - ————

32 1643 8a 4 1643 1¢

3x2 xt 3xV1-a22sinlax) 3Vl - a2x2sin H(ax) 3sin l(ax)? 1 41,
— -+ + - + —x*sin " (ax)
3242 32 1643 8a 32a* 4

Mathematica [A] time = 0.0289285, size = 74, normalized size = 0.76

—a%x? (a2x2 + 3) + 2axV1 — a2x2 (Zazxz + 3) sin"(ax) + (8a4x4 - 3) sin"}(ax)?
320

Antiderivative was successfully verified.

[In] Integrate[x~3*ArcSin[ax*x]~2,x]

[Out] (-(a™2*x72*%(3 + a™2xx72)) + 2xaxx*Sqrt[l - a™2xx"2]*(3 + 2%a~2*x"2)*ArcSin[
a*x] + (-3 + 8*a"4*x"4)*ArcSin[a*x]~2)/(32*a"4)
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Maple [A] time = 0.063, size = 93, normalized size = 1.

s 3 (arcsin (ax))*  atxt

1 ( atxt : 2 :
- (a ad (arc:ln @) arcsiré (ax) (—2 a3x3V-a2x2 +1 -3 axV-a2x2 + 1 + 3 arcsin (ax)) > T
a

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*arcsin(a*x)”~2,x)

[Out] 1/a~4%x(1/4xa"4xx"4xarcsin(a*xx) " 2-1/16%arcsin(a*x)*(-2%a”~3%x" 3% (-a~2*%x"2+1)"~
(1/2)-3xaxx*x(-a~2*xx"2+1) "~ (1/2)+3*arcsin(a*x))+3/32*arcsin(a*x) "2-1/32*a " 4*x

~4-3/32%a"2%x"2)

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

1 2 \/ax + 1\/—ax + 1x*arctan (ax, \/ax + 1\/—ax + 1)
- x*arctan (ax, \/ax + 1\/—ux + 1) +a f
4 2 (a2x2 - 1)

dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/4*x"4xarctan2(a*x, sqrt(a*x + 1)xsqrt(-a*x + 1))72 + axintegrate(l/2x*sqrt
(a*xx + 1)*sqrt(-a*xx + 1)*x"4*arctan2(a*x, sqrt(a*x + 1)x*sqrt(-a*xx + 1))/(a”

2%x72 - 1), x)

Fricas [A] time = 2.40165, size = 162, normalized size = 1.65

a*x* +3a%x% - (8 atxt - 3) arcsin (ax)? — 2 (2 a*x® +3 ax)\/—azxz +1arcsin (ax)
- 32 g4

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*arcsin(a*x)”~2,x, algorithm="fricas")

[Out] -1/32%(a"4*xx"4 + 3%a"2%x"2 - (8*%a~4*xx"4 - 3)*arcsin(a*x)”2 - 2*%(2%a~3%x"3 +
3*axx)*sqrt(-a~2+x"2 + 1)*arcsin(a*x))/a”~4
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Sympy [A] time = 4.84024, size = 90, normalized size = 0.92

rtasin?(ax) o4 + x3V-a2x2+1 asin (ax) 3x2 3xV—-a2x2+1asin(ax)  3asin? (ax) fora 0
4 32 8a 3242 1643 32a*
0 otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**3*asin(a*x)**2,x)

[Out] Piecewise((x**4*asin(a*xx)**2/4 - x*x*x4/32 + xx*3xsqrt(-a*x*2*xx**2 + 1)*asin(a
*xx)/(8%a) - 3*kx**2/(32xa**2) + 3xxxsqrt(—ax*2xx**2 + 1)*asin(a*xx)/(16*%ax*3)
- 3*asin(ax*x)**2/(32*a*xx4), Ne(a, 0)), (0, True))

Giac [A] time = 1.22945, size = 180, normalized size = 1.84

3
3 2
(—a2x2 + 1)2x arcsin (ax) (a2x2 - 1) arcsin (ax)°  5vV_@2x2 + 1x arcsin (ax) (a2x2 — 1) arcsin (ax)* (a2x2
+ +

+
8ad 4 g4 16 a3 2a4 32

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/8*%(-a"2*x"2 + 1)~ (3/2)*x*arcsin(a*x)/a”~3 + 1/4x(a"2%x"2 - 1) 2*arcsin(ax*
x)72/a”4 + 5/16%sqrt(-a”2*x"2 + 1)xx*arcsin(a*x)/a”3 + 1/2x(a"2%x"2 - 1)*ar
csin(a*x)~2/a"4 - 1/32x(a"2*x"2 - 1)72/a"4 + 5/32*arcsin(a*x)”2/a"4 - 5/32%
(a™2*x"2 - 1)/a"4 - 17/256/a"4
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3.14 f x2 sin~! (ax)? dx

Optimal. Leaf size=82

222V1 - a2x2sin"'(ax)  AV1-a22sin'(ax) dx 1 . 4 o 240
+ - — + -x’sin” (ax)* - —
9a 943 92 3 27

[Out] (-4x*x)/(9*xa~2) - (2*xx~3)/27 + (4*Sqrt[1 - a~2*x"2]*ArcSin[a*x])/(9*a~3) + (
2xx72*%Sqrt [1 - a~2*x"2]*ArcSin[ax*x])/(9%a) + (x"3*ArcSin[ax*x]~2)/3

Rubi [A] time = 0.121434, antiderivative size = 82, normalized size of antiderivative =

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

integrand size
0.5, Rules used = {4627, 4707, 4677, 8, 30}

22V1 - a2x2sin"'(ax)  AV1-a22sin'(ax) dx 1 . . 4 o 240
+ - — 4+ =x’sin” (ax)* - —=
9a 943 942 3 27

Antiderivative was successfully verified.

[In] Int[x"2*ArcSin[a*x]~2,x]

[Out] (-4x*x)/(9%a~2) - (2*x73)/27 + (4*Sqrt[1 - a~2*x"2]*ArcSin[ax*x])/(9%a"3) + (
2xx~2*%Sqrt[1 - a~2*x"2]*ArcSin[ax*x])/(9%a) + (x"3*ArcSin[ax*x]~2)/3

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])™n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(dx(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])"(n - 1))/Sqrt[1l - c~2
*x72], x], x] /; FreeQ[{a, b, ¢, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 4707

Int[(((a_.) + ArcSin[(c_.)*(x )]1*x(b_.)) " (n_.)*((f_.)*(x_))"(m_))/Sqrt[(d )
+ (e_.)*(x_)"2], x_Symbol] :> Simp[(fx(f*x)~(m - 1)*Sqrt[d + exx"2]*(a + bx
ArcSin[c*x])"n)/(e*m), x] + (Dist[(£72*(m - 1))/(c”2*m), Int[((f*x)~(m - 2)
x(a + bxArcSin[c*x])"n)/Sqrt[d + e*x~2], x], x] + Dist[(b*f*n*xSqrt[l - c~2%
x72])/(c*xm*xSqrt[d + exx”2]), Int[(f*x)"(m - 1)*(a + b*ArcSin[c*x])~(n - 1),
x], x1) /; FreeQl{a, b, ¢, d, e, £}, x] && EqQ[c™2*d + e, 0] && GtQ[n, O]
&& GtQ[m, 1] && IntegerQ[m]

Rule 4677
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Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.)) " (n_.)*(x_)*((d_) + (e_.)*(x_)"2)"(p_
.), x_Symbol] :> Simp[((d + e*x"2)"(p + 1)*(a + b*ArcSin[c*x]) n)/(2*xex(p +
1)), x] + Dist[(b*n*d"IntPart[pl*(d + e*xx~2) FracPart[p])/(2*cx(p + 1)*(1
- ¢72*%x72)"FracPart([p]), Int[(1 - c™2*x"2)"(p + 1/2)*(a + bxArcSin[c*x])~(n
- 1, x], x] /; FreeQ[{a, b, c, d, e, p}, x] && EqQ[c™2*d + e, 0] &% GtQ[n
, 0] && NeQ[p, -1]

Rule 8
Int[a_, x_Symbol] :> Simp[a*x, x] /; FreeQ[a, x]

Rule 30

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

Rubi steps

3 sin~* (ax)

dx
V1 — a2x?

1
. 1 _1
f x%sin” (ax)? dx = 3 3 sin " (ax)? - (2 ) f

xsin_l(ux)
2 f x2 dx 4f Newer: d
9 9a

2%Vl - a2x231n Yax)

n 2
3 x sin” (ax)

23 4\/ — a?x%sin” (ax) x2V1 — a2x2 sin”* (ax) , 4 f 1dx
=7 + x sin”™!(ax)? -

7 " 943 9a 3 S92

4y 2x8 4\/ — a%x?sin” (ax) x?V1 — a2x2 sin” (ax) 3 )
= - x sin”™! (ax)

942 7 " 943 9a 3

Mathematica [A] time = 0.0280522, size = 64, normalized size = 0.78

—2ax (a2x2 + 6) +9a3x3 sin " (ax)? + 6V1 — 2242 (azxz + 2) sin™* (ax)
27a3

Antiderivative was successfully verified.

[In] Integrate[x~2*ArcSin[ax*x]~2,x]

[Out] (-2*a*x*(6 + a~2*x"2) + 6*%Sqrt[l - a~™2*x"2]*(2 + a~2*x"2)*ArcSin[a*x] + 9*a
~3xx"3*ArcSin[a*x] ~2)/(27*a"3)
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Maple [A] time = 0.059, size = 59, normalized size = 0.7

13 a3x3 (arc3sin (ax))* . 2 arcsin (613;) (azxz + 2) Narwaell 2;379(3 _ 4%
a

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*arcsin(a*x)”~2,x)

[Out] 1/a"3*%(1/3*a"3*x"3*arcsin(a*x) ~2+2/9*%arcsin(a*x)*(a"2*xx"2+2)*(-a"2*xx"2+1) " (
1/2)-2/27*a"3*%x"3-4/9*a*x)

Maxima [A] time = 1.73538, size = 97, normalized size = 1.18

2 (a2x3 +6 x)

1, ) s 2 [(V-a2x2+1x% 2V-a2x2+1 ]
—x°arcsin (ax)” + = a + arcsin (ax) —
3 9 a2 a* 27 a?

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/3%x"3*arcsin(a*x)”2 + 2/9%a*x(sqrt(-a”2*x"2 + 1)*x72/a”"2 + 2*xsqrt(-a~2*x"2
+ 1)/a"4)*arcsin(a*x) - 2/27*(a"2*x"3 + 6*x)/a"2

Fricas [A] time = 2.41462, size = 143, normalized size = 1.74

9 a3x3 arcsin (ax)* - 2a3x® + 6 (a2x2 + Z)V—a2x2 +1arcsin (ax) — 12 ax
27 a3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*arcsin(a*x)”~2,x, algorithm="fricas")

[Out] 1/27%(9*a~3*x"3*arcsin(a*x)”~2 - 2*a”3*x~3 + 6*(a”2*x"2 + 2)*sqrt(-a”~2*x"2 +
1)*arcsin(a*x) - 12%a%*x)/a”3
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Sympy [A] time = 2.59436, size = 76, normalized size = 0.93

3 27 9a 942 943

3, qin 3 2+/_;2,2 ; V_p2:2 i
x° asin” (ax 2x 2x’ a“x4+1 asin (ax 4x 4V-a%x4+1 asin (ax
0 otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2*asin(a*x)**2,x)

[Out] Piecewise((x**3*asin(axx)**2/3 - 2xx**3/27 + 2xx**2xsqrt (-a*x*2*x**2 + 1)*as
in(a*x)/(9%a) - 4*x/(9xa*x*2) + 4xsqrt(-a**2*xxx*2 + 1)*asin(a*x)/(9*ax*3), N

e(a, 0)), (0, True))

Giac [A] time = 1.31157, size = 131, normalized size = 1.6

3

(azx2 - 1)x arcsin (ax)*  yarcsin (ax)? 2 (azx2 - 1)x 2 (—azx2 + 1)E arcsin (ax)  14x 2 vV—a2x2 + 1 arcsin

342 342 27 a2 943 2742 343

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*arcsin(a*x)”~2,x, algorithm="giac")

[Out] 1/3*x(a"2*x"2 - 1)*x*arcsin(a*x)~2/a"2 + 1/3xx*arcsin(a*x)”~2/a"2 - 2/27*x(a"2
*x72 - 1)*x/a”"2 - 2/9%x(-a”"2*x"2 + 1)7(3/2)*arcsin(a*x)/a"3 - 14/27*x/a"2 +
2/3*sqrt(-a”2*xx"2 + 1)*arcsin(a*x)/a”3
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3.15 f xsin” (ax)? dx
Optimal. Leaf size=60

2

1 in~?t
xV1 - a2sin(ax)  sin”(ax)? r i sin” ()2 -
7 402 2 *

[Out] -x72/4 + (x*Sqrt[1 - a~2*x"2]*ArcSin[a*x])/(2%a) - ArcSin[ax*x]~2/(4xa"2) +
(x"2*%ArcSin[a*x]~2)/2

Rubi [A] time = 0.0932273, antiderivative size = 60, normalized size of antiderivative

. . ber of rul
1., number of steps used = 4, number of rules used = 4, integrand size = 8, il

integrand size
0.5, Rules used = {4627, 4707, 4641, 30}
xV1 - a2x2sin Hax)  sin Y(ax)? 1

21 o X
% 12 +§x sin” (ax) by

Antiderivative was successfully verified.

[In] Int[x*ArcSin[a*x]~2,x]

[Out] -x72/4 + (x*Sqrt[l - a~2xx"2]*ArcSin[a*x])/(2*%a) - ArcSin[a*x]~2/(4*xa"2) +
(x72%ArcSin[a*x]~2) /2

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])™n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(dx(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])"(n - 1))/Sqrt[1l - c~2
*x72], x], x] /; FreeQ[{a, b, ¢, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 4707

Int[(((a_.) + ArcSin[(c_.)*(x )]1*x(b_.)) " (n_.)*((f_.)*(x_))"(m_))/Sqrt[(d )

+ (e_.)*(x_)"2], x_Symbol] :> Simp[(fx(f*x)~(m - 1)*Sqrt[d + exx"2]*(a + bx
ArcSin[c*x])"n)/(e*m), x] + (Dist[(£72*(m - 1))/(c”2*m), Int[((f*x)~(m - 2)
x(a + bxArcSin[c*x])"n)/Sqrt[d + e*x~2], x], x] + Dist[(b*f*n*xSqrt[l - c~2%
x72])/(c*xm*xSqrt[d + exx”2]), Int[(f*x)"(m - 1)*(a + b*ArcSin[c*x])~(n - 1),
x], x1) /; FreeQl{a, b, ¢, d, e, £}, x] && EqQ[c™2*d + e, 0] && GtQ[n, O]

&& GtQ[m, 1] && IntegerQ[m]

Rule 4641
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Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.))"(n_.)/Sqrt[(d ) + (e_.)x(x_)"2], x_S
ymbol] :> Simp[(a + b*ArcSin[c*x])~(n + 1)/(bxc*Sqrtld]l*(n + 1)), x] /; Fre
eQ[{a, b, ¢, d, e, n}, x] & EqQ[c™2xd + e, 0] && GtQ[d, 0] && NeQ[n, -1]

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

eQ[m, -1]

Rubi steps

x%sin” (ax)

1
2 2
fxsm (ax)*dx = 2x sin~ (ax) f —

sin~ (ax)
_ xV1—a2x2sin” (ax) ) fxdx J ,/—1 o
= x sin”! (ax)? -
2a 2 2a
x? . xV1 - a2x2 sin_l(ax) sin" (ax)? N a2
=-— x sin” " (ax
4 2a 402 2

Mathematica [A] time = 0.016981, size = 55, normalized size = 0.92

232 4 2axV1 — a2x2 sin " (ax) + (2a2x2 - 1) sin~}(ax)?

442

Antiderivative was successfully verified.

[In] Integrate[x*ArcSin[a*x]~2,x]

[Out] (-(a”2*x72) + 2*a*x*Sqrt[l - a~2*x"2]*ArcSin[a*x] + (-1 + 2%a”~2%x72)*ArcSin
[axx]~2)/(4%a”~2)

Maple [A] time = 0.025, size = 65, normalized size = 1.1

2,2

2 . . 2
1 ((a?x? = 1) (arcsin (ax))
o ( ) 5 + arcsgl (ax) (ax —a2x2 +1 + arcsin (ax)) - (arcs12 @) _ a4x

Verification of antiderivative is not currently implemented for this CAS.
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[In] int(x*arcsin(a*x)”~2,x)

[Out] 1/a"2%(1/2x(a"2*x"2-1)*arcsin(ax*xx) "2+1/2*arcsin(a*xx)*(a*x*(-a~2*xx"2+1) " (1/2
)Y+arcsin(a*x))-1/4*arcsin(a*xx) "2-1/4%a"2%x"2)

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

1 2 \/ax + 1\/—ax + 1x2 arctan (ax, \/ax + 1\/—ax + 1)
5 x? arctan (ax, \/ax + 1\/—ax + 1) +a f o] dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/2*x"2*arctan2(a*x, sqrt(a*x + 1)*sqrt(-a*x + 1))72 + axintegrate(sqrt(axx
+ 1)*sqrt(-a*x + 1)*x"2%arctan2(a*x, sqrt(axx + 1)*sqrt(-a*x + 1))/(a”2*x”

2-1), x)

Fricas [A] time = 2.33855, size = 123, normalized size = 2.05

a?x? — 2 V—a2x2 + lax arcsin (ax) — (2 a?x? — 1) arcsin (ax)*
- 4 g2

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/4x(a”2%x72 - 2*xsqrt(-a~2*x"2 + 1)*axx*arcsin(axx) - (2*%a"2*x"2 - 1)*arcs
in(a*x)~2)/a"2

Sympy [A] time = 0.769838, size = 51, normalized size = 0.85

2 4 2a 442

2 asinz (ax) _ ﬁ N x\/_a2x2+1 asin (ax) _ a:Sin2 (ax) for a+ 0
0 otherwise

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(x*asin(a*x)**2,x)

[Out] Piecewise((x**2*xasin(a*x)**2/2 - xx*2/4 + x*sqrt(-ax*2xx*x2 + 1)*asin(a*x)/
(2*%a) - asin(a*x)**x2/(4*ax*x2), Ne(a, 0)), (0, True))

Giac [A] time = 1.21496, size = 99, normalized size = 1.65

. 2
V—a2x2 + 1x arcsin (ax) s (azxz - 1) arcsin (ax) .\ arcsin (ax)®>  a2x®2-1 1
2a 2 g2 4 g2 4 g2 8 a?

Verification of antiderivative is not currently implemented for this CAS.

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

~

[Out] 1/2%sqrt(-a”2*x”2 + 1)*x*arcsin(a*x)/a + 1/2x(a"2*x"2 - 1)*arcsin(a*x)~2/a
2 + 1/4xarcsin(ax*x)~2/a"2 - 1/4x(a"2*x"2 - 1)/a"2 - 1/8/a"2
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. =1 2
316  [sin'(ax)?dx
Optimal. Leaf size=35

+ xsin~ (ax)? - 2x

2V1 — a2x2 sin” L (ax)
a

[Out] -2*xx + (2*%Sqrt[l - a~2*x"2]*ArcSin[a*x])/a + x*ArcSin[a*x]~2

Rubi [A] time = 0.0449068, antiderivative size = 35, normalized size of antiderivative =
o . f rul
1., number of steps used = 3, number of rules used = 3, integrand size = 6, number of rules

0.5, Rules used = {4619, 4677, 8}

2V1 — a2x2 sin” (ax)
a

integrand size

+ xsin L(ax)? - 2x

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]~2,x]
[Out] -2xx + (2xSqrt[1l - a~2*x"2]*ArcSin[a*x])/a + x*ArcSin[a*x]~2

Rule 4619

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.), x_Symbol] :> Simp[x*(a + b*Ar
cSin[c*x])"n, x] - Dist[b*c*n, Int[(x*(a + b*ArcSin[c*x])~(n - 1))/Sqrt[l -
c™2xx72], x], x] /; FreeQ[{a, b, c}, x] && GtQ[n, O]

Rule 4677

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)*(x )*((d ) + (e_.)*x(x_)"2)"(p_
.), x_Symbol] :> Simp[((d + e*x"2)"(p + 1)*(a + b*ArcSin[c*x]) n)/(2*xex(p +
1)), x] + Dist[(b*n*d~IntPart[p]*(d + exx"2) FracPart[p])/(2xc*x(p + 1)*(1
- ¢72%x72) "FracPart([p]), Int[(1 - c™2*x"2)"(p + 1/2)*(a + b*ArcSin[c*x])~(n
- 1), x1, x] /; FreeQ[{a, b, ¢, d, e, p}, x] && EqQ[c™2*d + e, 0] && GtQ[n
, 0] && NeQ[p, -1]

Rule 8
Int[a_, x_Symbol]l :> Simpla*x, x] /; FreeQ[a, x]

Rubi steps
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xsin™! (ax)

- =1 2 _ =1 2
sin” (ax)*dx = xsin”" (ax)* — (2a) f —dx
f \/1 — a2x2
V1 — 2252 sin~ !
= 2V1 - a%x"sin (ax) + xsin” ! (ax)? —2f1 dx

a
N 2V1 - a2x? sin” Y (ax)
a

+ xsin” ! (ax)?

= -2x

Mathematica [A] time = 0.0109879, size = 35, normalized size = 1.

2V1 — a2x2 sin” (ax)
a

+ xsin " H(ax)? - 2x

Antiderivative was successfully verified.

[In] Integrate[ArcSin[a*x]~2,x]

[Out] -2*xx + (2*%Sqrt[l - a~2*x"2]*ArcSin[a*x])/a + x*ArcSin[a*x]~2

Maple [A] time = 0.021, size = 37, normalized size = 1.1

1

- (ax (arcsin (ax))® — 2 ax + 2 arcsin (ax) V—-a2x2 + 1)
Verification of antiderivative is not currently implemented for this CAS.
[In] int(arcsin(a*x)~2,x)

[Out] 1/ax(a*x*arcsin(axx) " 2-2*xa*x+2*arcsin(a*xx)*(-a"2*x"2+1)~(1/2))

Maxima [A] time = 1.82134, size = 45, normalized size = 1.29

2 V—a2x? + 1 arcsin (ax)
a

x arcsin (ax)2 -2x+

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(arcsin(ax*x)~2,x, algorithm="maxima")
g g

[Out] x*arcsin(a*x)”2 - 2*x + 2*sqrt(-a”2*x"2 + 1)*arcsin(a*x)/a

Fricas [A] time = 2.35201, size = 89, normalized size = 2.54

ax arcsin (ax)® — 2 ax + 2 V—a2x2 + 1 arcsin (ax)
a

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] (a*x*arcsin(a*x)”2 - 2*a*xx + 2*sqrt(-a~2*x”2 + 1)*arcsin(axx))/a

Sympy [A] time = 0.23858, size = 32, normalized size = 0.91
x asin® (ax) - 2x + M fora+0
0 otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(asin(a*x)**2,x)

[Out] Piecewise((x*asin(a*x)**2 - 2%x + 2%sqrt(-a**2*x**2 + 1)*asin(ax*x)/a, Ne(a,
0)), (0, True))

Giac [A] time = 1.34824, size = 45, normalized size = 1.29

2 V—a2x? + 1 arcsin (ax)

a

x arcsin (ax)2 —-2x+
Verification of antiderivative is not currently implemented for this CAS.

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

[Out] x*arcsin(a*x)”2 - 2%x + 2%sqrt(-a”2*x"2 + 1)*arcsin(a*x)/a
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- -1
317 [ g

X

Optimal. Leaf size=71
T 1 - 1 L
—isin~* (ax)PolyLog (2, e?isin 1(‘”‘)) + EPolyLog (3, e?isin 1(“")) - 51’ sin~}(ax)? + sin~!(ax)? log (1 — g?isin 1(”))

[Out] (-I/3)*ArcSin[a*x]”~3 + ArcSin[a*x] 2*Log[l - E~((2*I)*ArcSin[a*x])] - Ix*Arc
Sin[a*x]*PolyLog[2, E~((2*I)*ArcSin[a*x])] + PolyLogl[3, E~((2*I)*ArcSin[a*x
1172

Rubi [A] time = 0.0945688, antiderivative size = 71, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 6, number of rules used = 6, integrand size = 10, e o e

0.6, Rules used = {4625, 3717, 2190, 2531, 2282, 6589}

integrand size

- 1 L 1 L
—isin”!(ax)PolyLog (2, g2isin 1(”")) + EPolyLog (3, e2isin 1(‘“‘)) - §i sin~!(ax)? + sin~!(ax)? log (1 — gisin 1(’”‘))

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]~2/x,x]

[Out] (-I/3)*ArcSin[a*x]~3 + ArcSin[a*x] 2*Log[l - E~((2%I)*ArcSin[a*x])] - I*Arc
Sin[a*x]*PolyLog[2, E~((2*I)*ArcSin[a*x])] + PolyLogl[3, E~((2+I)*ArcSin[a*x
D172

Rule 4625

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)/(x_), x_Symbol] :> Subst[Int[(
a + bxx) n/Tan[x], x], x, ArcSin[c*x]] /; FreeQ[{a, b, c}, x] && IGtQ[n, 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[2xI, Int[((c + d*x)~
m*E~ (2*xI*k*Pi)*E~ (2*xI* (e + f*x)))/(1 + E~(2*I*k*Pi)*E~(2*I*x(e + f*x))), x],
x] /; FreeQ[{c, d, e, f}, x] && IntegerQ[4xk] && IGtQ[m, O]

Rule 2190

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

Rule 2531

Int[Log[l + (e_)*((F_)"((c_)*((a_.) + (b_)*x_D))ND"(_)I*x({E_.) + (g_.)
x(x_))"(m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(ex(F~(cx(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~(cx(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, £
, g, n}, x] && GtQ[m, O]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponentiall[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_) /; 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 6589

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

Rubi steps

f M dx = Subst ( f x% cot(x) dx, x, sin‘l(ax))

X

1
= —gisin_l(ax)3 — 2i Subst (f

eZixx2 4
T— o2 dx, x,sin” " (ax)

1 R ‘
= —gisin_l(ax)?’ + sin" ! (ax)? log (1 — e2isin 1(‘”‘)) —2Subst (fx log (1 -~ 62”‘) dx, x, sin_l(ax))

1
= _§i sin~(ax)? + sin~!(ax)? log

1 1
= —gi sin }(ax)? + sin~}(ax)? log

(
(
(
(

1- eZiSin_l(”x)) -1 sin_l(ax)Liz (eZiSin_l(“x)) + > Subst

fl

Li, (x)

1 - I 1 L
= —gisin_l(ax)3 + sin " (ax)? log 1 — e2sin Hav)) _ isin™(ax)Li, (ezzsm 1(“’“)) + ELiS (62’ sin 1(””‘))

1 — p2isin(ax) — isin"Y(ax)Li, (62isin’1(ax)) +iSubst ( f Li, (62ix)

7
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Mathematica [A] time = 0.0397966, size = 71, normalized size = 1.

L 1 o 1 L
isin”!(ax)PolyLog (2, g2isin 1(“")) + EPolyLog (3, g2isin 1(‘”‘)) + §i sin}(ax)® + sin (ax)? log (1 — g72isin 1(‘”‘))

Warning: Unable to verify antiderivative.

[In] Integrate[ArcSin[ax*x]~2/x,x]

[Out] (I/3)*ArcSin[a*x]~3 + ArcSin[a*x] 2*Logl[l - E~((-2*I)*ArcSin[a*x])] + I*Arc
Sin[a*x]*PolyLog[2, E~((-2*I)*ArcSin[a*x])] + PolyLog[3, E~((-2*I)*ArcSin[a
*x])]/2

Maple [A] time = 0.042, size = 169, normalized size = 2.4

—é (arcsin (ax))3 + (arcsin (ax))2 In (1 + iax + V—a2x? + 1) — 2iarcsin (ax) polylog (2, —iax — V—-a2x2 + 1) + 2 poly

Verification of antiderivative is not currently implemented for this CAS.

[In] int(arcsin(a*x)~2/x,x)

[Out] -1/3*Ikarcsin(a*x) ~3+arcsin(a*x) " 2x1n(1+Ixa*x+(-a~2*x"2+1)7(1/2))-2xI*arcsi
n(a*x)*polylog(2,-I*xa*xx-(-a~2*x"2+1) 7 (1/2))+2xpolylog(3, -I*a*xx-(-a~2*x"2+1)
~(1/2))+arcsin(a*x) "2*1n(1-I*a*xx-(-a~2*x"2+1) ~(1/2))-2*I*arcsin(a*x)*polylo

g (2, Ixa*xx+(-a"2*x"2+1) " (1/2) ) +2xpolylog(3, I*a*xx+(-a~2*%x"2+1)~(1/2))

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

. 2
f arcsin (ax) i

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

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

[Out] integrate(arcsin(a*x)~2/x, x)
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Fricas [F] time = 0., size = 0, normalized size = 0.

(arcsin (ax)2 )
—’ x
x

integral

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integral(arcsin(a*x)~2/x, x)

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

)
fasm (ax) i

X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(asin(a*x)**2/x,x)

[Out] Integral(asin(a*xx)**2/x, x)

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

farcsin (ax)2 P
——dx

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

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

[Out] integrate(arcsin(a*x)~2/x, x)
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- -1
318 [ g

x2
Optimal. Leaf size=66

sin "} (ax)?

2iaPolyLo 2,—eiSin_1(”x) — 2iaPolyLo 2,eism_1(“") - — 4asin" (ax) tanh ™ pisin™ (ax)
yLog yLog

[Out] -(ArcSin[a*x]~2/x) - 4xaxArcSin[a*x]*ArcTanh[E~(I*ArcSin[a*x])] + (2%I)*axP
olyLog[2, -E~(I*ArcSin[a*x])] - (2*I)*axPolyLog[2, E~(I*ArcSin[a*x])]

Rubi [A] time = 0.102522, antiderivative size = 66, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 7, number of rules used = 5, integrand size = 10, e o e

0.5, Rules used = {4627, 4709, 4183, 2279, 2391}

integrand size

sin™! (ax)?

2iaPolyLog (2, —eisn " (™) — 2iaPolyLog (2, ¢isn @) — — 4asin” (ax) tanh ™! [eisin @)
yLog yLog

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]~2/x"2,x]

[Out] -(ArcSin[a*x]~2/x) - 4xaxArcSin[a*x]*ArcTanh[E~(I*ArcSin[a*x])] + (2*I)x*ax*P
olyLog[2, -E~(I*ArcSin[a*x])] - (2*I)*axPolyLog[2, E~(I*ArcSin[a*x])]

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])"n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(d*¥(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[cxx])~(n - 1))/Sqrt[l - c~2
xx~2], x], x] /; FreeQ[{a, b, ¢, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 4709

Int[(((a_.) + ArcSin[(c_.)*(x )]*x(b_.))"(n_.)*(x_)"(m_))/Sqrtl(d_) + (e_.)*
(x_)72], x_Symbol] :> Dist[1/(c”(m + 1)*Sqrt[d]), Subst[Int[(a + b*x) n*Sin
[x]"m, x], x, ArcSin[c*x]], x] /; FreeQ[{a, b, c, d, e}, x] && EqQ[c™2*d +
e, 0] && GtQ[d, 0] && IGtQ[n, O] && IntegerQ[ml]

Rule 4183

Int[cscl(e_.) + (£_)*(x_)1*((c_.) + (d_.)*(x_))"(m_.), x_Symbol] :> Simp[(
-2%(c + d*x) m*¥ArcTanh[E~(I*(e + f*x))])/f, x] + (-Dist[(d*m)/f, Int[(c + d
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*x)"(m - 1)*Log[l - E~(Ix(e + f*x))], x], x] + Dist[(d*m)/f, Int[(c + d*x)~
(m - 1)*Logl[l + E~(I*x(e + fx*x))], x], x]) /; FreeQl{c, d, e, £}, x] && IGtQ
[m, 0]

Rule 2279

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, ¢, d, e, n}, x] & GtQ[a, O]

Rule 2391
Int[Log[(c_.)*x((d_) + (e_.)*(x_ )" (n_.))]1/(x_), x_Symbol] :> -Simp[PolyLogl[2

, —(cxe*xx"n)]/n, x] /; FreeQl{c, d, e, n}, x] && EqQ[cx*d, 1]

Rubi steps

fsin_lgax)2 e _sim_l(ax)2 + 20) f sin~}(ax) i
X X V1 — a2x2

. =1 2
= —w + (2a) Subst ( f x csc(x) dx, x, sin_l(ax))
sin_l(ax)2 1 1 el _ .
D 4gsin” (ax) tanh (e’ sin (”x)) — (2a) Subst ( f log (1 - e’x) dx, x,sin” (ax)) + (2a)
in~" (ax)? N log(1 - L
= —M — 4asin"(ax) tanh ™ ((3Z s 1("")) + (2ia) Subst ( f —Og(x *) dx, x, e'sin 1(aJC)) — (2ia) ¢
X
sin_l(ax)z 1 1 el L1 |
= % _4gsin” (le) tanh (ez sin (ux)) + ZiaLiz (_ez sin (ax)) _ sziz (el sin (ax))
X

Mathematica [A] time = 0.161989, size = 87, normalized size = 1.32

sin~t (ax)

a (2iPolyLog (2, —e! Sinfl(“x)) — 2iPolyLog (2, eismfl(‘”‘)) —sin"*(ax) ( —2log (1 - e"Sinfl(”")) +2log (1 + !SI

Warning: Unable to verify antiderivative.
[In] Integrate[ArcSin[ax*x]~2/x72,x]

[Out] a*x(-(ArcSin[a*x]*(ArcSin[a*x]/(a*x) - 2xLogl[l - E~(I*ArcSin[ax*x])] + 2xLogl
1 + E"(I*ArcSin[a*x])])) + (2*%I)*PolyLog[2, -E~(I*ArcSin[a*x])] - (2%I)*Pol
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yLogl[2, E~(I*ArcSin[a*x])])

Maple [A] time = 0.092, size = 119, normalized size = 1.8

: 2
_larcsin @) 2 g arcsin (ax) In (1 + iax + V—a2x? + 1) + 2 a arcsin (ax) In (1 —iax — V—a?x2 + 1) + 2iapolylog (
x

Verification of antiderivative is not currently implemented for this CAS.

[In] int(arcsin(a*x)”~2/x72,x)

[Out] -arcsin(ax*xx)~2/x-2*xa*arcsin(a*x)*1ln(1+I*a*x+(-a~2*x"2+1) " (1/2))+2*a*arcsin(
a*xx)*1n(1-T*xaxx-(-a~2*x"2+1) " (1/2))+2*xI*a*polylog(2,-I*a*x-(-a~2*x"2+1) "~ (1/
2))-2*Ixa*polylog(2, I*xa*xx+(-a~2*x"2+1)~(1/2))

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

Voax+1 arctan ax ANax+1 m) )
2ax f N dx + arctan (ax Vax + 1vV-ax + 1)

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

[In] integrate(arcsin(a*x)~2/x72,x, algorithm="maxima")

[Out] -(2*a*x*integrate(sqrt(axx + 1)*sqrt(-a*x + 1)xarctan2(a*xx, sqrt(axx + 1)*s
grt(-a*x + 1))/(a”2*%x"3 - x), x) + arctan2(a*x, sqrt(axx + 1)*sqrt(-a*x + 1

))"2) /x

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

. 2
arcsin (ax)
x? X

integral (

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~2/x72,x, algorithm="fricas")



[Out] integral(arcsin(a*x)~2/x72, x)
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Sympy [F] time = 0., size = 0, normalized size = 0.

)
fasm (ax) i

x2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(asin(a*xx)**2/x**2,x)

[Out] Integral(asin(a*x)**2/x**2, x)

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

f arcsin (ax)2 i

x2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~2/x72,x, algorithm="giac")

[Out] integrate(arcsin(a*x)”~2/x72, x)
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- -1
319 [

x3

Optimal. Leaf size=44

aV1-a22sin”'(ax) sin~!(ax)?
- " + a“log(x) — o

[Out] -((axSqrt[l - a"2*x"2]*ArcSin[a*x])/x) - ArcSin[a*x]~2/(2*x"2) + a~2xLog[x]

Rubi [A] time = 0.0798736, antiderivative size = 44, normalized size of antiderivative =

. . b f rul
1., number of steps used = 3, number of rules used = 3, integrand size = 10, e e e

0.3, Rules used = {4627, 4681, 29}

integrand size

aV1-a2x2sin”'(ax) sin~}(ax)?
- " + a“log(x) — o

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]~2/x"3,x]

[Out] -((axSqrt[l - a~2*x"2]*ArcSin[a*x])/x) - ArcSin[a*x]~2/(2%x72) + a”~2*Logl[x]

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_ )]*(b_.))"(n_.)*((d_.)*(x_))"(m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x]) n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(d*¥(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])~(n - 1))/Sqrt[l - c~2
*x72], x], x] /; FreeQ[{a, b, c, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 4681

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.)) " (n_.)*((f_.)*(x_))"(m_)*x((d_) + (e_.
)*x(x_)"2)"(p_), x_Symbol] :> Simp[((f*x)~(m + 1)*(d + exx"2)"(p + )x(a + b
xArcSin[c*x])"n)/(d*f*(m + 1)), x] - Dist[(b*c*n*d " IntPart[p]l*(d + e*x"2)°F
racPart[p])/(fx(m + 1)*(1 - c~2*x"2) FracPart[p]l), Int[(f*x)"(m + 1)*(1 - ¢
“2xx72) " (p + 1/2)*(a + b*ArcSin[c*x])"(n - 1), x]1, x] /; FreeQl[{a, b, c, d,
e, £, m, p}, x] && EqQ[c™2xd + e, 0] &% GtQ[n, O] && EqQ[m + 2*xp + 3, 0] &
& NeQ[m, -1]

Rule 29
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Int[(x_)~(-1), x_Symbol] :> Simp[Loglx], xI]

Rubi steps

sin~}(ax)? sin "} (ax)? sin~}(ax)
f ——dx=—————+a | —=dx
x3 2x2 V1 — 222
aV1 — 22 sin"(ax)  sin”!(ax)? , (1
- - +a f z dx

B x 2x2
aVl - a22sin"}(ax) sin'(ax)?
=— " o + a“ log(x)

Mathematica [A] time = 0.0254089, size = 44, normalized size = 1.

aVl-a2x2sin”'(ax) sin~!(ax)?
- " + a“log(x) — o

Antiderivative was successfully verified.

[In] Integrate[ArcSin[ax*x]~2/x73,x]

[Out] -((axSqrt[1 - a"2*x"2]*ArcSin[a*x])/x) - ArcSin[a*x]~2/(2%x72) + a~2*Log[x]

Maple [A] time = 0.026, size = 43, normalized size = 1.

. 2 :
_(arcsin (ax))”  aarcsin (ax)m + a1n (ax)

2x2 X
Verification of antiderivative is not currently implemented for this CAS.

[In] int(arcsin(a*x)~2/x73,x)

[Out] -1/2*arcsin(a*x)~2/x"2-a*arcsin(a*xx)*(-a~2*xx"2+1) " (1/2)/x+a"2*1n(a*x)

Maxima [A] time = 1.62754, size = 54, normalized size = 1.23

V=a2x2 + laarcsin (ax)  arcsin (ax)*

X 2 x2

a?log (x) —
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~2/x73,x, algorithm="maxima"

[Out] a"2*log(x) - sqrt(-a~2*x"2 + 1)*axarcsin(a*x)/x - 1/2*arcsin(a*x)~2/x72

Fricas [A] time = 2.56778, size = 112, normalized size = 2.55

2 a2x2 log (x) — 2 V=a2x2 + 1ax arcsin (ax) — arcsin (ax)?
2 x?2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~2/x73,x, algorithm="fricas")

[Out] 1/2%(2*a~2*x"2xlog(x) - 2*sqrt(-a”2*x~2 + 1)*a*x*arcsin(a*x) - arcsin(a*xx)”

2)/x72

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

)
fasm (ax) i

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

[In] integrate(asin(a*x)**2/x**3,x)

[Out] Integral(asin(a*x)**2/x**3, x)

Giac [B] time = 1.38224, size = 116, normalized size = 2.64

1 a*x V—-a2x2 +1|a| + a
2 (V—a2x2 +1]al + a)lal Xlal

. 2
. arcsin (ax
arcsin (ax) + alog (aZxZ) a- %
x

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(arcsin(a*x)~2/x73,x, algorithm="giac")

[Out] 1/2*((a~4*x/((sqrt(-a”2*x"2 + 1)*abs(a) + a)*abs(a)) - (sqrt(-a”2*x"2 + 1)x*
abs(a) + a)/(x*abs(a)))*arcsin(a*x) + axlog(a”2*x~2))*a - 1/2*arcsin(a*x)”2

/x"2
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- -1
390 [

x4

Optimal. Leaf size=116

1 - 1 - V1 - a2x2sin”! 2 2 A
gia3PolyLog (2, —etsin 1(””‘)) - gia3PolyLog (2, e'sin 1(‘”‘)) T ;szs in” (@) _ ;—x - 5&13 sin " (ax) tanh ™! (el i

[Out] -a~2/(3*x) - (axSqrt[l - a~2*x"2]*ArcSin[a*x])/(3*x72) - ArcSin[a*x]~2/(3*x
~3) - (2*%a”3*ArcSin[a*x]*ArcTanh [E~ (I*ArcSin[a*x])])/3 + (I/3)*a~3*PolyLogl
2, -E7(I*ArcSin[a*x])] - (I/3)*a~3xPolyLogl[2, E~(I*ArcSin[a*x])]

Rubi [A] time = 0.169508, antiderivative size = 116, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 9, number of rules used = 7, integrand size = 10, e -

integrand size
0.7, Rules used = {4627, 4701, 4709, 4183, 2279, 2391, 30}

1 i 1 i V1 - a2x2sin” 22 (g
giag’PolyLog (2, —eisin 1(“")) - gia“?’PolyLog (2, e'sin 1(”")) A a ;szs (@) _ ;l_x - 5513 sin~!(ax) tanh ™" (el si

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]~2/x74,x]

[Out] -a~2/(3*x) - (a*Sqrt[l - a~2*x"2]*ArcSin[a*x])/(3*x~2) - ArcSin[axx]~2/(3*x
~3) - (2*a"3*ArcSin[a*x]*ArcTanh[E~ (I*ArcSin[a*x])])/3 + (I/3)*a"3*PolyLogl
2, -E7(I*ArcSin[a*x])] - (I/3)*a~3*PolyLog[2, E~(I*ArcSin[axx])]

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])™n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(dx(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])"(n - 1))/Sqrt[1l - c~2
*x~2], x], x] /; FreeQ[{a, b, ¢, d, m}, x] & IGtQ[n, 0] && NeQ[m, -1]

Rule 4701

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(a_.)*((£_.)*(x_)) " (m_)*((d_) + (e_.
)*(x )72)7(p_), x_Symbol] :> Simp[((f*x)~(m + 1)*x(d + exx”2)"(p + )x(a + b
*xArcSin[c*x])"n)/(d*f*(m + 1)), x] + (Dist[(c™2*(m + 2%p + 3))/(£f72*(m + 1)
), Int[(f*x)"(m + 2)*(d + e*x"2) px(a + b*ArcSin[c*x])"n, x], x] - Dist[(b*
cxn*d”IntPart [p]*(d + e*x”~2) FracPart[p])/(f*(m + 1)*(1 - c~2*x"2) FracPart
[pl), Int[(f*x)"(m + 1)*(1 - c™2%x72)"(p + 1/2)*(a + b*xArcSin[c*x])"(n - 1)
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, x1, x]) /; FreeQ[{a, b, c, d, e, f, p}, x] && EqQ[c™2+d + e, 0] && GtQ[n,
0] && LtQ[m, -1] && IntegerQ[m]

Rule 4709

Int[(((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)*(x_)"(m_))/Sqrt[(d_) + (e_.)*
(x_)~2], x_Symbol] :> Dist[1/(c”(m + 1)*Sqrt[d]), Subst[Int[(a + b*x) n*Sin
[x]°m, x], x, ArcSin[c*x]], x] /; FreeQ[{a, b, c, d, e}, x] && EqQ[c™2*xd +
e, 0] && GtQ[d, 0] && IGtQ[n, O] && IntegerQ[m]

Rule 4183

Int[cscl(e_.) + (£_)*(x_)]*((c_.) + (d_.)*(x_))"(m_.), x_Symbol] :> Simp[(
-2%(c + d*xx) m¥ArcTanh[E~(I*(e + f*x))])/f, x] + (-Dist[(d*m)/f, Int[(c + 4
*x) " (m - 1)*Logl[l - E~(Ix(e + f*x))], x], x] + Dist[(d*m)/f, Int[(c + d*x)~
(m - D*Logl[l + E(Ix(e + £*x))], x], x]) /; FreeQl[{c, d, e, f}, x] && IGtQ
[m, 0]

Rule 2279

Int[Logl(a_) + (b_.)*((F_)~((e_.)*((c_.) + (d_.)*(x_))))"(n_.)], x_Symboll]
:> 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, O]

Rule 2391

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

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

eQm, -1]

Rubi steps
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sin~}(ax)? _sin” (ax)2 sin~}(ax)
f A= _(2 )fx3\/1—a2x2

aV1 — a2x2sin Y(ax)  sin }(ax)? , (1 1 sin” (ax)
= - + 561 f ") dx + 5 f

3x2 3x3 V1 — a2x2
2 V1 — 222 sin™ ! 2
= _;_x _Z ¢ ;szsm (@) sm3 (3a x) + 3a3 Subst ( f x csc(x) dx, x, sin_l(ax))
x
PR m v, SRR 1o
_ o _avl-awsin @) sin (@x) Ea3 sin ! (ax) tanh ™ (eism_l(“x)) - 1513 Subst ( f log
3x 3x2 3x3 3 3
?  aV1-a22sin"Yax) sin"l(ax)? 2 N 1
_ 3 -1 -1 3
=3 o) — 53 34 sin (ax) tanh (elsm (‘”‘)) + 3 (za )Subst (f
2 T a2 il 1 v
__ @ _a 1 - a2x2sin” " (ax) _ sin (ax) i ga3 sin-l (@) tanh! (ei sin*l(ax)) 11a3L1 ( sin~\(a
3x 3x2 33 3 3

Mathematica [A] time = 0.615219, size = 139, normalized size = 1.2

—ia x3PolyLog( elsin (“")) +ia x3PolyLog( 15“1_1(‘”‘)) + 22 + axV1 — a2x2 sin” (ax) — a®x3 sin "} (ax) log (i

3x3

Warning: Unable to verify antiderivative.

[In] Integrate[ArcSin[ax*x]~2/x74,x]

[Out] -(a"2*x"2 + a*x*Sqrt[l - a~2*x"2]*ArcSin[a*x] + ArcSin[a*x]~2 - a~3*x"3*Arc

Sin[a*x]*Log[1l - E7(I*ArcSin[ax*x])] + a~3*%x"3*ArcSin[a*x]*Logl[l + E~(I*ArcS

inla*x])] - I*a~3*x"3*PolyLogl[2, -E~(I*ArcSin[a*x])] + I*a~3*x~3*PolyLogl[2,
E~(I*ArcSin[ax*x])])/(3*x~3)

Maple [A] time = 0.196, size = 157, normalized size = 1.4

a2 3

aarcsm (ax) 2] (arcsin (ax))2 a° arcsin (ax)
+ -
32 3x3 3

In (1 +iax + V—a2x2 + 1) + §a3polylog (2, —iax —

Verification of antiderivative is not currently implemented for this CAS.

[In] int(arcsin(a*x)~2/x"4,x)
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[Out] -1/3*a*arcsin(a*xx)*(-a~2*x"2+1)~(1/2)/x"2-1/3*a"2/x-1/3*arcsin(a*x) ~2/x"3-1
/3%a”3%arcsin(a*xx)*1n(1+Ikaxx+(-a~2%x"2+1)7(1/2))+1/3*I*a"3*polylog(2,-I*ax
x-(-a"2*xx72+1)7(1/2))+1/3*a"3*arcsin(a*x) *1n(1-I*a*x-(-a~2*x"2+1) " (1/2))-1/
3xI*xa~3xpolylog(2, I*xa*xx+(-a~2*x"2+1)~(1/2))

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

Vax+1v-ax+1 arctan(ax,\/ax+1\/—ax+1)

2353

2 ax3 f dx + arctan (ax, \/ax + 1\/—ax + 1)2

33
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~2/x74,x, algorithm="maxima")

[Out] -1/3*(6*a*x"3*integrate(1/3*sqrt(a*xx + 1)*sqrt(-a*x + 1)*arctan2(a*x, sqrt(
axx + 1)*sqrt(-a*xx + 1))/(a"2%x"5 - x73), x) + arctan2(axx, sqrt(axx + 1)x*s

grt(-a*xx + 1))72)/x73

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

. 2
_ | arcsin (ax)
Integra —a X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~2/x74,x, algorithm="fricas")

[Out] integral(arcsin(a*x)~2/x74, x)

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

)
fasm (ax) i

x4

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(asin(a*x)**2/x**4,x)



157

[Out] Integral(asin(a*x)**2/x*x4, x)

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

farcsin (ax)2 P
——dx

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

[In] integrate(arcsin(a*x)~2/x74,x, algorithm="giac")

[Out] integrate(arcsin(a*x)~2/x74, x)
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.. =1
391 [ g

x°

Optimal. Leaf size=87

2 B3V1-a22sinY(ax) aVl-a22sin l(ax) 1 . sin~}(ax)?
- - - + =a*log(x) - ———
12x2 3x 6x3 3 4x4

[Out] -a~2/(12%xx"2) - (axSqrt[l - a~™2*x"2]*ArcSin[a*x])/(6*x~3) - (a"3*Sqrt[l - a
~2%x72]*ArcSin[a*x])/(3*x) - ArcSin[a*x]~2/(4*x"4) + (a~4xLoglx])/3

Rubi [A] time = 0.140384, antiderivative size = 87, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 5, number of rules used = 5, integrand size = 10, 0o e

0.5, Rules used = {4627, 4701, 4681, 29, 30}

integrand size

@2 B®V1-a22sin Hax)  aVl-a?x?sin"lax) 1 . sin™! (ax)2
- - - + —a*log(x) - ————
12x2 3x 6x3 3 4x4

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]~2/x"5,x]

[Out] -a~2/(12%xx72) - (axSqrt[l - a~2*x"2]*ArcSin[a*x])/(6*x~3) - (a~3*Sqrt[l - a
~2%x72]*ArcSin[ax*x])/(3*x) - ArcSin[a*x]~2/(4*x"4) + (a~4xLogl[x])/3

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])"n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(d*¥(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[cxx])~(n - 1))/Sqrt[l - c~2
xx~2], x], x] /; FreeQ[{a, b, ¢, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 4701

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_.)*((f_.)*(x_)) " (m_)*((d_) + (e_.
)*(x )72)7(p_), x_Symbol] :> Simp[((f*x)~(m + 1)*x(d + exx"2) " (p + x*(a + b
*ArcSin[c*x])"n)/(d*f*(m + 1)), x] + (Dist[(c™2%(m + 2*p + 3))/(f72x(m + 1)
), Int[(f*x)"(m + 2)*(d + e*x"2) p*(a + b*ArcSin[c*x])"n, x], x] - Dist[(b*
cknxd~IntPart [p]l*(d + e*xx~2) FracPart[p])/(f*(m + 1)*x(1 - c~2%x72) FracPart
[pl), Int[(f*x)"(m + *(1 - c”2%x"2)"(p + 1/2)*(a + b*ArcSin[c*x])"(n - 1)
, x], x]1) /; FreeQ[{a, b, c, d, e, £, p}, x] && EqQ[c™2*d + e, 0] && GtQ[n,
0] && LtQ[m, -1] &% IntegerQ[m]
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Rule 4681

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_)*((f_.)*(x_)) " (m_)*((d_) + (e_.
)*(x_)72)7(p_), x_Symbol] :> Simp[((f*x)~(m + 1)*x(d + exx"2) " (p + )x(a + b
xArcSin[c*x])"n)/(d*f*(m + 1)), x] - Dist[(b*cxn*d"IntPart[p]l*(d + e*xx"2)°F
racPart[p])/(fx(m + 1)*(1 - c~2*x~2) FracPart[p]l), Int[(f*x)"(m + 1)*(1 - ¢
~2%x72) " (p + 1/2)*(a + bxArcSin[c*x])~(n - 1), x], x] /; FreeQ[{a, b, c, d,
e, £, m, p}, x] && EqQ[c™2*d + e, 0] && GtQ[n, O] && EqQ[m + 2*p + 3, 0] &
& NeQ[m, -1]

Rule 29

Int[(x_)~(-1), x_Symbol] :> Simp[Loglx], xI]

Rule 30

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

eQm, -1]

Rubi steps

sin~}(ax)? sinHax)? 1 sin(ax)
f =T f

= —d
x° 4x4 Y1 = 252 *
aV1 — a2x2sin Y(ax)  sin }(ax)? N 1, f 1 f sin” (ax)
= — —_ —a —_—
6x3 4x4 6 x3 21 - u2x2
>  aVl-a22sin"lax) a3Vl - a22sin”! (ax) sin” (ax)2 f p
__ _ _ X
12x2 6x3 3x
>  aV1-a22sin"Hax)  aPV1 - a2x2 sin_l(ax) sin” (ax)2 .
=- - - + a log(x)
12x2 6x3 3x 4x4 3

Mathematica [A] time = 0.0380599, size = 69, normalized size = 0.79

2 avVl-a%x? (2a2x2 + 1) sin_l(ax)

T12x2 6x3

sin” (ax)2

og(x) -

Antiderivative was successfully verified.

[In] Integrate[ArcSin[ax*x]~2/x75,x]

[Out] -a~2/(12%x72) - (axSqrt[l - a~2*x72]*(1 + 2*a”2*x"2)*ArcSin[a*x])/(6*x73) -
ArcSin[a*x]"2/(4*x74) + (a"4xLogl[x])/3
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Maple [A] time = 0.032, size = 76, normalized size = 0.9

_(arcsin(ux)) aarcsin (ax) Nacw e arcsm(ux) Vo o1+ 4ln(ax)

4 x* 6 x3 12 x2
Verification of antiderivative is not currently implemented for this CAS.

[In] int(arcsin(a*x)”~2/x75,x%)

[Out] -1/4*arcsin(axx)”2/x"4-1/6*axarcsin(a*x)*(-a~2*xx"2+1)"(1/2)/x"3-1/12*a"2/x~
2-1/3%a"3xarcsin(a*x)*(-a~2*xx"2+1) ~(1/2) /x+1/3*a"4*1n(a*x)

Maxima [A] time = 1.61304, size = 100, normalized size = 1.15

1 (4 210g () 1) 1 (2V—a2x2+1a2 V-a2x2 +1 . arcsin (ax)*
a?log (x) — = |a® - = -

h 3 aarcsin (ax)

+
X x3 4 x4
Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(arcsin(a*x)~2/x75,x, algorithm="maxima"

[Out] 1/12x(4*xa~2xlog(x) - 1/x72)*a"2 - 1/6%(2*sqrt(-a~2*x"2 + 1)*a~2/x + sqrt(-a
T2%x72 + 1)/x73)*a*arcsin(axx) - 1/4xarcsin(ax*x)~2/x74

Fricas [A] time = 2.30886, size = 149, normalized size = 1.71

4a*x*log (x) — a?x% -2 (2 a3x3 + ax)V—a2x2 + 1 arcsin (ax) — 3 arcsin (ax)2
12 x4

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~2/x75,x, algorithm="fricas")

[Out] 1/12x(4*a”4xx"4xlog(x) - a”2*x"2 - 2*(2*%a”3%x”3 + a*x)*sqrt(-a~2*x"2 + 1)*a
rcsin(a*x) - 3*arcsin(axx)~2)/x74




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

.2
fasm (ax) i

x5

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(asin(a*xx)**2/x**5,x)

[Out] Integral(asin(a*x)**2/x**5, x)
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Giac [B] time = 1.4574, size = 223, normalized size = 2.56

2
. 9(V—u2x2+1la|+a) 6.3 3
a*+ S — a°x 9(V—a2x2+1la|+a)u4 (V—a2x2+1la|+u)
1 x + 3

48 3 2
(V—a2x2 +1|a| + a) |a] alal

arcsin (ax) +

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~2/x75,x, algorithm="giac")

4 (2 a*log (azxz)

2

x2

_ﬂ_)

arcs

[Out] 1/48x(((a”4 + 9*(sqrt(-a~2#x"2 + 1)*abs(a) + a)~2/x"2)*a"6xx"3/((sqrt(-a~2x*
X"2 + 1)xabs(a) + a)~3*abs(a)) - (9x(sqrt(-a”2*x"2 + 1)*abs(a) + a)*a~4/x +
(sqrt(-a~2*x~2 + 1)*abs(a) + a)~3/x73)/(a"2*abs(a)))*arcsin(a*x) + 4x(2%a”
4xlog(a~2*x"2) - a”2/x72)/a)*a - 1/4*arcsin(a*x)”2/x"4
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3.22 f x*sin~! (ax)® dx
Optimal. Leaf size=201

5/2 3/2
6 (1 - azxz) 76 (1 - azxz) 298V1 — a2x? . 3x4V1 — a2x2sin” Hax)?  8x3sin”l(ax) s 4x°V1 - a2x2 sin"}(a

+
625a° 1125a° 375a° 25a 75a% 2543

[Out] (-298%Sqrt[1 - a™2xx72])/(375%a"b) + (76x(1 - a~2%x"2)7(3/2))/(1125%a"5) -
(6x(1 - a™2%x72)~(5/2))/(625%a"5) - (16*x*xArcSin[a*x])/(26%a~4) - (8*x"3*Ar
cSinla*x])/(75%a"2) - (6*x"5*ArcSin[a*x])/125 + (8*Sqrt[l - a~2*x"2]*ArcSin
[a*x]~2)/(25%a~5) + (4*x"2*Sqrt[l - a~2+x"2]*ArcSin[a*x]~2)/(25*%a"3) + (3*x
“4xSqrt[1 - a"2*x"2]*ArcSin[axx]~2)/(26%a) + (x"5xArcSin[a*x]~3)/5

Rubi [A] time = 0.384514, antiderivative size = 201, normalized size of antiderivative =
1., number of steps used = 14, number of rules used = 7, integrand size = 10, number of rules _

0.7, Rules used = {4627, 4707, 4677, 4619, 261, 266, 43}

5/2 3/2
6 (1 - azxz) 76 (1 - azxz) 298V1 — a2x? . 3¢Vl — a2x2sin“Max)?  8x3sinM(ax)  4x2V1 - a2x2sin " (a

integrand size

+ +
625a° 11254° 375a° 25a 75a2 2543

Antiderivative was successfully verified.

[In] Int[x"4%ArcSin[a*x]~3,x]

[Out] (-298*Sqrt[1 - a™2%x72])/(375%a"5) + (76x(1 - a™2*x"2)7(3/2))/(1125%a"5) -
(6%(1 - a™2%x72)~(5/2))/(626%a~5) - (16*x*ArcSin[a*x])/(25%a~4) - (8*x"3*Ar
cSinla*x])/(75*%a~2) - (6*x"5*ArcSin[a*x])/125 + (8*Sqrt[l - a~2*x"2]*ArcSin
[a*x]~2)/(25*%a”b) + (4*x~2*Sqrt[l - a”2*x"2]*ArcSin[a*x]~2)/(25%a"3) + (3*x
“4xSqrt[1 - a”2*x72]*ArcSin[a*x]~2)/(25%a) + (x"5xArcSin[ax*x]~3)/5

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])™n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(dx(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])"(n - 1))/Sqrt[1l - c~2
*x72], x], x] /; FreeQ[{a, b, ¢, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 4707

Int[(((a_.) + ArcSin[(c_.)*(x )]1*(b_.)) " (n_.)*((f_.)*(x_))"(m_))/Sqrt[(d )
+ (e_.)*(x_)"2], x_Symbol] :> Simp[(fx(f*x)~(m - 1)*Sqrt[d + exx"2]*(a + bx
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ArcSin[c*x]) n)/(e*m), x] + (Dist[(f"2%(m - 1))/(c”2%m), Int[((f*x)~(m - 2)
x(a + bxArcSin[c*x])"n)/Sqrt[d + exx~2], x], x] + Dist[(b*f*n*Sqrt[1l - c~2x
x72])/(c*xm*Sqrt[d + exx"2]), Int[(f*xx)"(m - 1)*(a + b*ArcSin[c*x])~(n - 1),
x], x1) /; FreeQl{a, b, ¢, d, e, £}, x] && EqQ[c™2*d + e, 0] && GtQ[n, O]
&& GtQ[m, 1] && IntegerQ[m]

Rule 4677

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)*(x )*((d ) + (e_.)*x(x_)"2)"(p_
.), x_Symbol] :> Simp[((d + e*x"2) " (p + 1)*(a + b*ArcSin[c*x])"n)/(2*xex(p +
1)), x] + Dist[(b*n*d"IntPart[pl*(d + e*x~2) FracPart[p])/(2*cx(p + 1)*(1
- ¢72xx72)FracPart([pl), Int[(1 - c™2*x"2)"(p + 1/2)*(a + b*ArcSin[c*x]) (n
- 1), x], x] /; FreeQ[{a, b, c, d, e, p}, x] && EqQ[c™2*d + e, 0] && GtQ[n
, 0] && NeQ[p, -1]

Rule 4619

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.), x_Symbol] :> Simp[x*(a + b*Ar
cSin[c*x])"n, x] - Dist[b*c*n, Int[(x*(a + b*ArcSin[c*x])~(n - 1))/Sqrt[l -
c2xx72], x], x] /; FreeQ[{a, b, c}, x] && GtQ[n, O]

Rule 261

Int[(x_ )" (m_.)*((a_) + (b_)*(x_)"(m_))"(p_), x_Symbol] :> Simp[(a + b*x"n)
“(p + 1)/ (b*xnx(p + 1)), x] /; FreeQ[{a, b, m, n, p}, x] && EqQ[m, n - 1] &&
NeQ[p, -1]

Rule 266

Int[(x )" (m_.)*((a_) + (b_)*(x_)"(m_))"(p_), x_Symbol] :> Dist[1/n, Subst[
Int [x~(Simplify[(m + 1)/n] - 1) *(a + b*x)7p, x1, x, x"n], x] /; FreeQ[{a, b
, m, n, pt, x] && IntegerQ[Simplify[(m + 1)/n]]

Rule 43

Int[((a_.) + (b_D)*(x_))"(m_.)*((c_.) + (d_.)*(x_))"(n_.), x_Symbol] :> Int
[ExpandIntegrand[(a + b*x) m*(c + d*x)"n, x], x] /; FreeQ[{a, b, c, d, n},
x] && NeQ[b*xc - axd, 0] && IGtQ[m, O] && ( !IntegerQ[n] || (EqQlc, 0] && Le
QL7*m + 4%n + 4, 0]) || LtQ[9*m + 5x(n + 1), 0] || GtQ[m + n + 2, 0])

Rubi steps
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x5 sin~(ax)?

V1 — a2x2
x3 sinfl(ax)2

3x4V1 — 222 2 12 [ ——==dx
=2 @2 sin” (ax) +5 5 sin~ (ax)3 — > f x* sin~ (ax) dx - 1’2

f x4 sinHax)? dx = gx sin~}(ax)? — (3 ) f dx

25a 25a
X
6 . Lan) + 4321 — 2222 sin "} (ax)? . 3x*V1 — 232 sin” (ax)? + L5 i axy? 8-
=——x’sin"" (ax x sin” " (ax)® - ——
125 25a3 25a 5
8x3sinlax) 6 5 . 1 8V1 — a2x2 sin”~ (ax)2 V1 — a22sin Y (ax)?  3x4V1 -
——————— — —x’sin (ax) + +
75a2 125 25a° 2543
l6xsin'(ax) 8x3sin'(ax) 6 5 8V1 — a2x2sin"(ax)?2  4x®V1 — a2x2sin~"
=- - - —xOsin” (ax) + +
25a4 75a? 125 25a° 2543

3/2 5/2
86V - a2x2 4(1- azxz) 6 (1 -a?2)"  lexsinNax) 8sinl(ax) 6

_ _ _ IR e |
12545 12545 62505 2544 7522 5* s G
3/2 5/2
2981 - a2x2 76 (1 - a222) 6(1-a%2)" 16xsinax) 83sinM(ax) 6 5 sin
- - - - —x’sin
37545 112545 62505 2544 7522 125

Mathematica [A] time = 0.0700747, size = 122, normalized size = 0.61

—2V1 - a2x2 (27a%x* + 1362222 + 2072) +1125a%2% sin ™" (ax)* — 30ax (9a*x* + 20a%x? +120) sin”~" (ax) + 225V1 - a2
562545

Antiderivative was successfully verified.

[In] Integrate[x~4xArcSin[a*x]~3,x]

[Out] (-2*Sqrt[1 - a™2*x72]*(2072 + 136*a”2%x"2 + 27*a”4*x"4) - 30%a*x*x(120 + 20%
a"2xx"2 + 9*%a~4*x"4)*ArcSin[axx] + 225*Sqrt[l1 - a"2*x72]*(8 + 4*a~2*x"2 + 3
*a~4*x~4)*ArcSin[axx] "2 + 1125*%a”b*x"5xArcSin[a*x]~3)/(5625%a"5)

Maple [A] time = 0.059, size = 159, normalized size = 0.8

5.5 . 3 ; 2 4.4 2,2 : 5.5
1 (a°x° (arcsin (ax)) . (arcsin (ax)) (311 X +4ax +8)m_gm_ l6axarcsin (ax)  6a°x°

a> 5 25 25 25
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"4*xarcsin(a*x)”~3,x)

[Out] 1/a"5*%(1/5*a”~b*x"b*arcsin(a*x) "3+1/25*%arcsin(a*x) ~2* (3*a~4*x"4+4*a"2*x"2+8)
*(—a”"2xx"2+1) " (1/2)-16/25*%(—a~2*xx~2+1) ~(1/2) -16/25*a*x*arcsin(a*x)-6/125%a"
5xx"b*arcsin(axx)-2/625% (3xa”~4*x~4+4%a~2xx"2+8) * (-a~2*x"2+1) ~(1/2)-8/75%a"3
*x"3*arcsin(a*xx)-8/225* (a~2xx"2+2) * (—a~2*x"2+1) " (1/2))

Maxima [A] time = 1.69177, size = 231, normalized size = 1.15

1. ) 5 1 (3V-a2x2+1x* 4V-a22+1x> 8V-a2x2+1 . , 2 27 V—-a?x? + 1a?
g X arcsim (ax)” + 75 " + p + s a arcsin (ax)” — =65

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4*arcsin(a*x)~3,x, algorithm="maxima")
g g

[Out] 1/5*x"6*arcsin(a*x)”3 + 1/25%(3*sqrt(-a”2*x"2 + 1)*x"4/a"2 + 4*sqrt(-a~2*x”
2 + 1)*x72/a"4 + 8*sqrt(-a”2*x"2 + 1)/a"6)*a*arcsin(a*x)~2 - 2/5625*ax ((27x*
sqrt(-a”2#x72 + 1)*a”2*xx"4 + 136*%sqrt(-a”2*x"2 + 1)*x"2 + 2072*sqrt(-a~2*x"

2 + 1)/a"2)/a"4 + 15%(9%a"4*x"5 + 20%a”2*x"3 + 120%*x)*arcsin(a*x)/a”5)

Fricas [A] time = 2.19976, size = 265, normalized size = 1.32

1125 a%%® arcsin (ax)® - 30 (9 a°x° + 20 a%x3 + 120 ax) arcsin (ax) — (54 a*x* + 272 a%x% - 225 (3 a*xt +4a2x% + 8) a
5625 a°

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4*arcsin(a*x)”~3,x, algorithm="fricas")

[Out] 1/5625%(1125%a~b*x"5*arcsin(a*x)”~3 - 30*(9*%a~5xx"5 + 20%a”~3*x"3 + 120%*a*xx)*
arcsin(axx) - (B4xa~4xx"4 + 272*a"2x%x"2 - 225x(3*a”4*xx"4 + 4xa"2%x"2 + 8)*a

rcsin(axx) "2 + 4144)*sqrt(-a™2*x"2 + 1))/a"5
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Sympy [A] time = 13.6204, size = 196, normalized size = 0.98

xSasin®(ax) 635 asin (ax) + 3x4V-a22+1asin® (ax)  6x4V-a22+1  8x3asin(ax)  42V-a2x2+1asin®(ax)  272x2V-a2x2+1  16xasin (
5 125 25a 625a 7542 2543 562543 25q%

0

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**4*asin(a*x)**3,x)

[Out] Piecewise((x**5*asin(axx)**3/5 - 6*xxx*5xasin(a*x)/125 + 3*x*k*4d*xsqrt(-a*x*2*x
**%2 + 1)*asin(axx)**2/(25%a) - Gxxx*kdxsqrt(-a*x*x2*x**2 + 1)/(625%a) - 8*x**3
xasin(a*xx)/(75*xa*x*2) + 4*xxx*2xsqrt(—a**2xx**2 + 1)*asin(a*x)**2/(25*a**3) -
272xx%*2%sqrt (—a*x*x2*x*x*2 + 1)/(5625*%a**3) - 16*x*asin(ax*x)/(2b*a*x*4) + 8xs
qrt (—a*x*x2*x**2 + 1)*asin(ax*x)**2/(26%a*x*5) - 4144xsqrt(—ax*2xx*x2 + 1)/(562

5%ax*x5), Ne(a, 0)), (0, True))

Giac [A] time = 1.38628, size = 336, normalized size = 1.67

(a2x2 - 1)2x arcsin (ax)® 2 (a2x2 - 1)x arcsin (ax)° 6 (u2x2 - 1)2x arcsin (ax)  xarcsin (ax)® 3 (u2x2 - 1) V=

54 * 54 125 4 54 ;

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4*arcsin(a*x)”~3,x, algorithm="giac")

[Out] 1/5*%(a”2*x”"2 - 1) 2*x*arcsin(a*x)”3/a"4 + 2/5x(a"2%x"2 - 1)#*x*arcsin(a*xx)”3
/a~4 - 6/125%(a"2*x"2 - 1) 2xx*arcsin(a*x)/a"4 + 1/b5*x*arcsin(a*x)~3/a"4 +
3/25%(a”2*%x"2 - 1)72xsqrt(-a”2*x"2 + 1)*arcsin(a*x)~2/a"5 - 76/375*(a~2*x"2

- 1)*x*arcsin(a*xx)/a~4 - 2/5%(-a"2*x"2 + 1)~ (3/2)*arcsin(a*x)~2/a"~5 - 298/
376*x*arcsin(a*x) /a4 - 6/625*%(a”2*x"2 - 1)72*sqrt(-a”2*x"2 + 1)/a”5 + 3/5%
sqrt(-a”2%x”2 + 1)*arcsin(a*x)”~2/a"6 + 76/1125%x(-a”"2*xx"2 + 1)~ (3/2)/a"5 - 2
98/375*sqrt(-a"2*xx"2 + 1)/a”b
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3.23 f x3 sin~! (ax)® dx
Optimal. Leaf size=167

3x3V1 — a2x2  45xV1 — a2x2 N 3x3V1 — a22sin H(ax)2  9x?sinl(ax)  9xV1 —a2x2sin l(ax)?  3sin!(ax)?

+
128a 25643 16a 3242 3243 32q4

[Out] (-45*x*Sqrt[1 - a~2*x"2])/(256%a"3) - (3*x73*Sqrt[l - a™2xx72])/(128*a) + (
45xArcSin[axx])/(256*a~4) - (9*x~2*xArcSin[axx])/(32*a"2) - (3*x"4*xArcSin[a*
x]1)/32 + (9*x*Sqrt[1 - a~2*x"2]*ArcSin[ax*xx]~2)/(32%a"3) + (3*x73*Sqrt[l - a
~2xx” 2] *ArcSin[a*x] ~2)/(16*a) - (3*ArcSin[a*x]~3)/(32*a"4) + (x"4*ArcSin[ax*
x]73)/4

Rubi [A] time = 0.297097, antiderivative size = 167, normalized size of antiderivative =
1., number of steps used = 11, number of rules used = 5, integrand size = 10, number of rules _

integrand size
0.5, Rules used = {4627, 4707, 4641, 321, 216}

3x3V1 —a2x2  45xV1 - a2x2 N 3x3V1 — a22sin Y(ax)2  9x?sinl(ax)  9xV1 —a2x2sin l(ax)?  3sin!(ax)?

+
128a 25643 16a 3242 3243 32q4

Antiderivative was successfully verified.

[In] Int[x"3*ArcSin[a*x]~3,x]

[Out] (-45*x*Sqrt[1 - a™2*x72])/(256*a~3) - (3*x”3*Sqrt[l - a™2*x72])/(128*a) + (
45%ArcSin[a*xx])/(256*a~4) - (9*x~2*xArcSin[a*x])/(32%¥a"2) - (3*x~4*ArcSin[a*
x])/32 + (9*x*Sqrt[1 - a~2*x"2]*ArcSin[ax*x]~2)/(32%a"3) + (3*x73*Sqrt[l - a
~2%x" 2] *ArcSinla*x]~2)/(16*a) - (3*ArcSin[a*x]~3)/(32*a"4) + (x"4*ArcSin[a*
x]73)/4

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])"n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(d*¥(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])~(n - 1))/Sqrt[l - c~2
xx~2], x], x] /; FreeQ[{a, b, c, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 4707

Int[(((a_.) + ArcSin[(c_.)*(x_)]1*(b_.))"(n_.)*((f_.)*(x_))"(m_))/Sqrt[(d_)
+ (e_.)*(x_)"2], x_Symbol] :> Simp[(fx(f*x)~(m - 1)*Sqrt[d + e*x”"2]*(a + bx
ArcSin[c*x]) "n)/(e*xm), x] + (Dist[(f"2%(m - 1))/(c”2*m), Int[((f*x)~(m - 2)
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x(a + b*ArcSin[c*x])"n)/Sqrt[d + e*x~2], x], x] + Dist[(b*f*n*xSqrt[l - c~2%
x72])/(c*xm*xSqrt[d + exx”2]), Int[(f*xx)"(m - 1)*(a + b*ArcSin[c*x])~(n - 1),
x], x]) /; FreeQ[{a, b, c, 4, e, f}, x] && EqQ[c™2+d + e, 0] && GtQ[n, 0]

&& GtQ[m, 1] && IntegerQ[m]

Rule 4641

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)/Sqrt[(d_) + (e_.)*x(x_)"2], x_S
ymbol] :> Simp[(a + b*ArcSin[c*x])~(n + 1)/(bxcxSqrt[dl*(n + 1)), x] /; Fre
eQl{a, b, c, d, e, n}, x] & EqQ[c™2xd + e, 0] && GtQ[d, 0] && NeQ[n, -1]

Rule 321

Int[((c_.)*x(x_)) " (m )*((a_) + (b_.)*x(x_)"(n_))"(p_), x_Symbol] :> Simp[(c™(
n - D*x(cxx)"(m - n + Dx*(a + bxx™n) " (p + 1))/ (bx(m + nxp + 1)), x] - Dist[
(axc™nx(m - n + 1))/(b*x(m + nxp + 1)), Int[(c*x)"(m - n)*(a + b*x"n) p, xJ,
x] /; FreeQ[{a, b, c, p}, x] && IGtQ[n, 0] && GtQ[m, n - 1] && NeQ[m + n*p
+ 1, 0] && IntBinomialQ[a, b, ¢, n, m, p, x]

Rule 216
Int[1/Sqrtl(a_) + (b_.)*(x_)"2], x_Symbol] :> Simp[ArcSin[(Rt[-b, 2]*x)/Sqr

t[all/Rt[-b, 2], x] /; FreeQ[{a, b}, x] && GtQl[a, 0] && NegQ[b]

Rubi steps

1 1 x4 sin~ (ax)?
f 3 sin”ax)? dx = ZX4 sin~}(ax)? - 1(361) f ﬁix; dx
x2sin~! (ax)?
3°VI— a2x2sin (ax)? 1 3 ) e 1
_ X #x"sin_(ax) + =xtsin Y (ax)® - = fx3 sin"(ax) dx — Vi
16a 4 8 16a
sin”
3 4. ) 4 9xV1 — a2x2 sin " (ax)? N 3x3V1 — a2x2 sin” ! (ax)? s 1, . 1P 9fﬁ
= ——x*sin™ (ax —x*sin” (ax)? - —=
32" 320 16a g 3;
3v3V1 —a2x2  9x%sin l(ax) 3 41 9xV1 — a2x2sin Y(ax)?  3x3V1 — a2x2sin”!
= - - - —x*sin" (ax) + +
128a 3242 32 3243 16a
45xV1 - a2 33V1-a2  9x%sin(ax) 3, . 4 9xV1 — a2x2sin H(ax)?  3x
=- - - - —x*sin” (ax) + + —
25643 128a 3242 32 3243
45xV1 — a2x2  3x3V1 - a2x2 . 45sin"Y(ax) 9x?sinHax) 3 & sin- (o) + 9xV1 — a2x2;
= - - - — —x*sin

25643 128a 256a* 32a? 32 32a
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Mathematica [A] time = 0.0483489, size = 112, normalized size = 0.67

—-3axV1 — a2x? (2a2x2 + 15) +8 (8a4x4 - 3) sin Hax)? + 24axV1 — a2x2 (Zazxz + 3) sin (ax)? - 3 (8a4x4 + 24a%x?% -
256a*

Antiderivative was successfully verified.

[In] Integrate[x~3*ArcSin[ax*x]~3,x]

[Out] (-3*a*xx*Sqrt[l - a~2*x"2]* (15 + 2%a”2*%x"2) - 3x(-15 + 24*%a~2%x"2 + 8xa~4*x"
4)*xArcSin[a*x] + 24*axx*Sqrt[l - a”2*x"2]*(3 + 2*xa~2*x"2)*ArcSin[a*x]~2 + 8
*x (-3 + 8%a"4xx"4)*ArcSin[a*x]~3)/(256%a"4)

Maple [A] time = 0.06, size = 154, normalized size = 0.9

4,4 ; 3 : 2 4.4 . :
| T @), SO (g gy +1 - 3ar - 1+ 3 arcsin (a)) - 2
a

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*arcsin(a*x)”~3,x)

[Out] 1/a"4*(1/4*a"4*xx"4xarcsin(a*x) "3-3/32*arcsin(a*xx) "2* (-2%a~3*x"3* (—a"2*x"2+1
)" (1/2)-3*a*xx*(—a”~2*x"2+1) " (1/2)+3*arcsin(a*x))-3/32*a"4*x"4*arcsin(a*x) -3/
256*ax*x* (2%a~2*xx"2+3) * (-a~2xx"2+1) " (1/2)-27/256*arcsin(a*x)-9/32% (a~2*x"2-1
Y*arcsin(a*xx)-9/64*xaxx*(-a~2*¥x"2+1)~(1/2)+3/16*xarcsin(a*x) ~3)

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

2
1 3 Vax +1V-ax + 1x* arctan (ax, Vax +1V-ax + 1)

— x*arctan (ax, \/ax+1\/—ax+1) +3af dx
4 4 (azx2 - 1)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/4*x"4*arctan2(a*x, sqrt(a*x + 1)*sqrt(-a*xx + 1))~3 + 3*axintegrate(1/4*sq
rt(axx + 1)*sqrt(-a*x + 1)*x"4*arctan2(a*x, sqrt(axx + 1)*sqrt(-a*x + 1))72
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/(@ 2xx"2 - 1), x)

Fricas [A] time = 2.05025, size = 234, normalized size = 1.4

8 (8 atxt - 3) arcsin (ax)® - 3 (8 a*xt 4+ 24 a%x% - 15) arcsin (ax) — 3 (2 a3x3 -8 (2 B +3 ax) arcsin (ax)* + 15 ax)\/:
256 a*

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*arcsin(a*x)”~3,x, algorithm="fricas")

[Out] 1/256%(8*(8*a~4*x~4 - 3)*arcsin(a*xx) 3 - 3*(8*xa~4*xx"4 + 24*a"2*x"2 - 15)*ar
csin(a*xx) - 3*(2*%a”3*%x"3 - 8%(2*a”3*x”3 + 3*axx)*arcsin(a*x)”2 + 15%a*x)*sq

rt(-a~2*x"2 + 1))/a~4

Sympy [A] time = 6.94277, size = 160, normalized size = 0.96

3:3V-22+1asin® (ax)  3:3V-a22+1  9x2asin(ax)  9xV-a2x2+1asin®(ax)  45xV-a2x2+1  3asin® (ax)
16a 128a 3242 3243 25643 32a4

4 32
0

{ x% asin® (ax)  3x*asin (ax) +

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**3*asin(a*x)**3,x)

[Out] Piecewise((x**4*asin(a*xx)**3/4 - 3xx**4*asin(a*x)/32 + 3*x*x*3ksqrt (-a**x2*x*
*2 + 1)xasin(a*xx)**2/(16%a) - 3*x**3*sqrt(-ax*2xx*x*2 + 1)/(128%a) — Okx*r*2x
asin(ax*x)/(32xa**2) + 9xx*sqrt(—ax*2xx**2 + 1)xasin(axx)**2/(32xa*x3) - 45%
x*sqrt (—ax*2xx**2 + 1)/(266%a**3) - 3*asin(axx)**x3/(32xa**4) + 45*xasin(a*x)

/(256xa*x*x4), Ne(a, 0)), (0, True))

Giac [A] time = 1.30246, size = 250, normalized size = 1.5

3
3 2
3 (—a2x2 + 1) 2 arcsin (ax)* (azx2 - 1) arcsin (ax)° 15 V_@2x2 + 1x arcsin (ax)? (azx2 — 1) arcsin (ax)°
- + + + +
1643 4 g4 3243 2 a4

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -3/16x(-a~2*x"2 + 1)~ (3/2)*x*arcsin(a*x)~2/a"3 + 1/4*x(a"2*x"2 - 1) 2*arcsin
(axx)~3/a"4 + 15/32xsqrt(-a”2xx"2 + 1)*x*arcsin(a*x)~2/a"3 + 1/2*(a"2*x"2 -
1)*arcsin(a*x)~3/a"4 + 3/128*(-a"2*x"2 + 1)7(3/2)*x/a~3 - 3/32%(a"2*x"2 -
1)"2*xarcsin(ax*x)/a~4 + 5/32*arcsin(a*x)”~3/a"4 - 51/256xsqrt(-a”2*xx"2 + 1)*x

/a”3 - 15/32*%(a”2*x"2 - 1)*arcsin(a*x)/a"4 - 51/256xarcsin(a*x)/a"4
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3.24 f x2 sin~! (ax)® dx

Optimal. Leaf size=136

2
sin~!(ax)? - =2

32
2 (1 - azxz) 14V1 — a2x2 .\ x2V1 — a2x2 sin" (ax)? s 2V1 - i2x2sin Yax)?  4xsinH(ax) 1
9

+ —
27 93 34 30 302 3"

3

[Out] (-14xSqrt[1 - a™2%x72])/(9*%a”"3) + (2%(1 - a~2*x"2)7(3/2))/(27*a~3) - (4*xx*A
rcSinf[axx])/(3*%a”2) - (2xx"3*%ArcSin[a*x])/9 + (2*Sqrt[1 - a~2*x"2]*ArcSin[a
xx]72)/(3%a”3) + (x72*%Sqrt[l - a~2*x"2]*ArcSin[a*x]~2)/(3*%a) + (x"3*ArcSin[
a*xx]~3)/3

Rubi [A] time = 0.224747, antiderivative size = 136, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 9, number of rules used = 7, integrand size = 10, e -

0.7, Rules used = {4627, 4707, 4677, 4619, 261, 266, 43}

integrand size

3/2
2 (1 - uzxz) 14V1 — a2x2 N x2V1 - a2x2 sin”* (ax)? N 2V1 - a2x?sin"Y(ax)?  4xsinM(ax) 1 3 2

. =1 3
+ — —_
27 93 34 33 322 ¥ sin - (ax)" = 5

Antiderivative was successfully verified.

[In] Int[x"2%ArcSin[a*x]~3,x]

[Out] (-14xSqrt[1 - a"2%x72])/(9*%a”3) + (2%(1 - a™2*x"2)7(3/2))/(27*a~3) - (4*xx*A
rcSinla*x])/(3*%a”"2) - (2*x~3*ArcSin[axx])/9 + (2*%Sqrt[l - a~2*x"2]*ArcSin[a
*x]72)/(3%a”3) + (x72#Sqrtl[1 - a~2*x"2]*ArcSinl[a*x]~2)/(3*a) + (x"3xArcSin[
axx]~3)/3

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_ )I*(b_.))"(n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])"n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/ (@x(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])"(n - 1))/Sqrt[l - c”2
*x~2], x], x] /; FreeQ[{a, b, ¢, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 4707

Int[(((a_.) + ArcSin[(c_.)*(x_)1*(b_.)) " (n_.)*((f_.)*(x_))"(m_))/Sqrt[(d_)

+ (e_.)*(x_)"2], x_Symbol] :> Simp[(f*x(f*x)~(m - 1)*Sqrt[d + exx"2]*(a + bx
ArcSin[c*x])"n)/(e*xm), x] + (Dist[(£f72%(m - 1))/(c”2*m), Int[((f*x)"(m - 2)
*(a + bxArcSin[c*x])"n)/Sqrt[d + exx~2], x], x] + Dist[(b*f*n*xSqrt[l - c~2%
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x72])/(c*m*Sqrt[d + exx"2]), Int[(f*x)"(m - 1)*(a + b*ArcSin[c*x])"(n - 1),
x], x]) /; FreeQ[{a, b, c, d, e, f}, x] && EqQ[c™2*d + e, 0] && GtQ[n, O]
&& GtQ[m, 1] && IntegerQ[m]

Rule 4677

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.)) " (n_.)*x(x_)*((d_) + (e_.)*(x_)"2)"(p_
.), x_Symbol] :> Simp[((d + e*x"2)"(p + 1)*(a + b*ArcSin[c*x]) n)/(2*xex(p +
1)), x] + Dist[(b*n*d~IntPart[pl*(d + e*xx~2) FracPart[p])/(2*cx(p + 1)*(1
- ¢"2xx72) "FracPart([p]), Int[(1 - c™2*x"2)"(p + 1/2)*(a + b*ArcSin[c*x])~(n
- 1, x], x] /; FreeQ[{a, b, c, d, e, p}, x] && EqQ[c™2*d + e, 0] && GtQ[n
, 0] && NeQ[p, -1]

Rule 4619

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.), x_Symbol] :> Simp[x*(a + b*Ar
cSin[c*x])"n, x] - Dist[b*c*n, Int[(x*(a + b*ArcSin[c*x])~(n - 1))/Sqrtl[1l -
c™2%x~2], x], x] /; FreeQ[{a, b, c}, x] && GtQ[n, O]

Rule 261

Int[(x_ )" (m_.)*x((a_) + (b_)*(x_)"(n_))"(p_), x_Symbol] :> Simp[(a + b*x"n)
“(p + 1)/ (b*xnx(p + 1)), x] /; FreeQl[{a, b, m, n, p}, x] && EqQ[m, n - 1] &&
NeQ[ps _1]

Rule 266

Int[(x_)"(m_.)*((a_) + (b_)*(x_)"(m_))"(p_), x_Symbol] :> Dist[1/n, Subst[
Int [x~(Simplify[(m + 1)/n] - 1)*(a + b*x)"p, x], x, x"n], x] /; FreeQ[{a, b
, m, n, pt, x] & IntegerQ[Simplify[(m + 1)/n]]

Rule 43

Int[((a_.) + (b_)*(x_))"(m_.)*((c_.) + (d_.)*(x_))"(n_.), x_Symbol] :> Int
[ExpandIntegrand[(a + b*x) m*(c + d*x)"n, x], x] /; FreeQ[{a, b, c, d, n},
x] && NeQ[bxc - axd, 0] && IGtQ[m, O] &% ( !IntegerQ[n] || (EqQlc, 0] && Le
QL7#m + 4%n + 4, 0]) || LtQ[9*m + 5%(n + 1), 0] || GtQ[m + n + 2, 0])

Rubi steps
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3 sin”(ax)?

V1 — a2x2
xsirfl(ax)2
V1 - a22sin Y(ax)? 1 5 . 2 2 Vi—a2x2

= 3% sin "} (ax)? - 3 fo sin~(ax) dx —

1
f x2sin”ax)? dx = §x3 sin Hax)® - a f dx

3a 3a
2 . .4 2V1 - a2x?sin Hax)?  x2V1 - a2x2sinHax)? 1 3 1 3 4fsin_1(a
= ——x°sin" (ax) + + + =x’sin” (ax)° - ———
9 343 3a 3 342
4xsin Hax) 2 3 . 1 2V1 - a22sin Yax)?  x2V1 - a22sin l(ax)? 1 31,
=—-—————=-x’sin” (ax) + + + —x°sin” (ax
342 9 343 3a 3
4V1 - a2x2  4dxsin Hax) 2 3 . 1 2V1 - a2x2sin Hax)?  x¥2V1 - a2x2 sin "} (ax)?
=- - - —x’sin” " (ax) + + 1
343 342 9 343 3a
32
14V1 —a2x2 2 (1 - azxz) 4xsinM(ax) 2 P 2V1 - @x2sin"M(ax)?  x2V1-
= - + - — —x’sin” (ax) + +
9a3 2743 342 9 3a

Mathematica [A] time = 0.0446312, size = 95, normalized size = 0.7

-2V1 — a2x? (a2x2 + 20) +9a3x3 sin” L (ax)3 + 9V1 — a2x2 (a2x2 + 2) sin~*(ax)? — 6ax (a2x2 + 6) sin”!(ax)
27a3

Antiderivative was successfully verified.

[In] Integrate[x~2*ArcSin[ax*x]~3,x]

[Out] (-2*Sqrt[1 - a™2*x72]*(20 + a™2%x72) - 6*a*xx*(6 + a~2+x"2)*ArcSin[a*x] + 9%
Sqrt[1 - a™2*x72]*(2 + a”2*x"2)*ArcSin[a*x] "2 + 9%a”3*x"3xArcSin[a*x]~3)/(2
7*a~3)

Maple [A] time = 0.045, size = 106, normalized size = 0.8

4 axarcsin (ax) 2 a3x3 arcsin (ax)
3 9

1 (2323 (arcsin (ax))’ . (arcsin (ax))? (a2x2 + 2)

4
— 242 2.2
pe 3 3 \/ax+1 3\/ax+1

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*arcsin(a*x)”~3,x)
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[Out] 1/a"3*%(1/3*a"3*x"3*arcsin(a*x) ~3+1/3*arcsin(a*x) 2% (a”"2*%x"2+2)*(-a"2*xx"2+1)
~(1/2)-4/3%(-a"2xx"2+1) " (1/2)-4/3*xa*xx*arcsin(a*x)-2/9%a"3*x " 3*arcsin(a*x) -2
/27x(a~2%x"2+2) *x (—a~2*x"2+1) ~(1/2))

Maxima [A] time = 1.72559, size = 162, normalized size = 1.19

5 20V-a2x2+1
1, 5 Vo2 112 2N—m2x2 +1 . ) V-2 +1% + ———— 3 (2223 + ¢
—x”arcsin (ax)” + = a 5 + 1 arcsin (ax)" - —a 5 +
3 3 a a 27 a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*arcsin(a*x)~3,x, algorithm="maxima")
g g

[Out] 1/3*x”"3*arcsin(a*x)”3 + 1/3*a*x(sqrt(-a”2*x"2 + 1)*x72/a”2 + 2*xsqrt(-a~2*x"2
+ 1)/a"4)*arcsin(a*x) "2 - 2/27*a*x((sqrt(-a~2*x"2 + 1)*x72 + 20*sqrt(-a~2+*x
"2 + 1)/a”2)/a”2 + 3x(a”2*x"3 + 6%x)*arcsin(a*x)/a"3)

Fricas [A] time = 2.16897, size = 189, normalized size = 1.39

9 43x3 arcsin (ax)® - 6 (a3x3 +6 ax) arcsin (ax) — (2 a’x*> -9 (a2x2 + 2) arcsin (ax)* + 4O)V—a2x2 +1
27 a3

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/27%(9%a”3*x"3*arcsin(a*x)~3 - 6*(a”3*x"3 + 6*axx)*arcsin(a*x) - (2*%a~2*x~
2 - 9*%(a”™2*x"2 + 2)*arcsin(a*x)”2 + 40)*sqrt(-a”2*x"2 + 1))/a"3

Sympy [A] time = 5.89492, size = 128, normalized size = 0.94

Basin®(ax)  23asin(ax)  2V-a22+1lasin®(ax) 2x2V-a22+1  dxasin(ax) = 2V-a2x2+1asin®(ax)  40V-a2x2+1
- + - - + - fora #0
3 9 3a 27a 342 343 27a3
0 otherwise

Verification of antiderivative is not currently implemented for this CAS.



176

[In] integrate(x**2*asin(a*x)**3,x)

[Out] Piecewise((x**3*asin(a*x)**3/3 - 2xx*x3*asin(a*x)/9 + x*k*2ksqrt (—a*x*2*x**2
+ 1) xasin(a*x)**2/(3%a) - 2xx**x2*ksqrt (-a*x*2*x**2 + 1)/(27*xa) - 4xx*asin(a*x
)/ (3%a*x*2) + 2ksqrt(—a**x2xxx*2 + 1)xasin(a*x)**2/(3xa**3) - 40*sqrt (-a**2*x

*xx2 + 1)/(27*a*x*3), Ne(a, 0)), (0, True))

Giac [A] time = 1.29957, size = 192, normalized size = 1.41

3

(azx2 - 1)x arcsin (ax)°  yarcsin (ax)® 2 (azxz - 1)x arcsin (ax) (—azxz + 1)E arcsin (ax)®> 14 x arcsin (ax)

342 342 9 42 343 9 42

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*arcsin(a*x)”~3,x, algorithm="giac")

[Out] 1/3*%(a"2*x"2 - 1)*x*arcsin(a*x)”~3/a”2 + 1/3*x*arcsin(a*x)~3/a"2 - 2/9*(a"2x%
Xx72 - 1)xx*arcsin(a*x)/a”2 - 1/3%(-a"2*x"2 + 1)7(3/2)*arcsin(a*x)”2/a"3 - 1
4/9*x*arcsin(a*x) /a2 + sqrt(-a”2*x”2 + 1)*arcsin(a*x)”~2/a"3 + 2/27x(-a”"2*x

2 + 1)7(3/2)/a"3 - 14/9%sqrt(-a”2*x"2 + 1)/a"3
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3.25 f xsin” (ax)® dx

Optimal. Leaf size=99

3xV1 — a2x? N 3xV1 — a2x2sin H(ax)?  sin”!(ax)? N 3 sin~}(ax) N 1, )
- —~ —x
8a 4a 402 842 2

3
sin ax)? - 7 sin Y (ax)

[Out] (-3*x*Sqrt[l - a~2*x72])/(8%a) + (3*ArcSin[axx])/(8*a~2) - (3*x"2*xArcSin[a*
x]1)/4 + (3*x*Sqrt[l - a~2*x"2]*ArcSin[a*x]~2)/(4*a) - ArcSin[a*x]~3/(4*a"2)
+ (x72*xArcSin[axx]~3)/2

Rubi [A] time = 0.155988, antiderivative size = 99, normalized size of antiderivative =
1., number of steps used = 6, number of rules used = 5, integrand size = 8, number of rules

0.625, Rules used = {4627, 4707, 4641, 321, 216}
3xV1 — a2x? . 3xV1 — a2x2sin H(ax)?  sin”!(ax)? .\ 3sinHax) 1 )

+ —_
8a 4a 4a2 842 2 X

integrand size

2 5in"Y (ax)

3
in~1 3_Z
sin” " (ax) 2"

Antiderivative was successfully verified.

[In] Int[x*ArcSin[a*x]~3,x]

[Out] (=3*x*Sqrtl[1 - a~2*x72])/(8*a) + (3*ArcSin[a*x])/(8xa~2) - (3*x~2*ArcSin[ax*
x])/4 + (3*x*xSqrt[l - a~2*x"2]*ArcSin[a*x]~2)/(4*a) - ArcSin[a*xx]~3/(4*a"2)
+ (x72*ArcSin[a*x]~3)/2

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])™n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(dx(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])"(n - 1))/Sqrt[1l - c~2
*x72], x], x] /; FreeQ[{a, b, ¢, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 4707

Int[(((a_.) + ArcSin[(c_.)*(x )]1*x(b_.)) " (n_.)*x((f_.)*(x_))"(m_))/Sqrt[(d )
+ (e_.)*(x_)"2], x_Symbol] :> Simp[(f*x(f*x)~(m - 1)*Sqrt[d + exx"2]*(a + bx
ArcSin[c*x])"n)/(e*xm), x] + (Dist[(f"2%(m - 1))/(c”2*m), Int[((f*x)~(m - 2)
x(a + b*ArcSin[c*x])"n)/Sqrt[d + e*x~2], x], x] + Dist[(b*f*n*xSqrt[l - c~2%
x72])/(c*xm*xSqrt[d + exx”2]), Int[(f*x)"(m - 1)*(a + b*ArcSin[c*x])~(n - 1),
x], x1) /; FreeQl{a, b, ¢, d, e, £}, x] && EqQ[c~2*d + e, 0] && GtQ[n, O]
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&& GtQ[m, 1] && IntegerQ[m]

Rule 4641

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)/Sqrt[(d ) + (e_.)x(x_)"2], x_S
ymbol] :> Simp[(a + b*ArcSin[c*x])~(n + 1)/(bxcxSqrt[dl*(n + 1)), x] /; Fre
eQ[{a, b, ¢, d, e, n}, x] & EqQ[c™2xd + e, 0] && GtQ[d, O] && NeQ[n, -1]

Rule 321

Int[((c_)*(x D))" )*((a_) + (b_)*x(x_)"(n_)) (p_), x_Symbol] :> Simp[(c™(
n - Dx(cxx)"(m - n + 1)*(a + bxx™n) " (p + 1))/(b*x(m + nxp + 1)), x] - Dist[
(axc™n*x(m - n + 1))/(b*x(m + nxp + 1)), Int[(c*x)"(m - n)*x(a + b*x"n)p, xJ,
x] /; FreeQ[{a, b, c, p}, x] && IGtQ[n, 0] && GtQ[m, n - 1] && NeQ[m + nx*p
+ 1, 0] &% IntBinomialQ[a, b, ¢, n, m, p, x]

Rule 216
Int[1/Sqrt[(a_) + (b_.)*(x_)"2], x_Symbol] :> Simp[ArcSin[(Rt[-b, 2]*x)/Sqr

tla]ll/Rt[-b, 2], x] /; FreeQ[{a, b}, x] && GtQla, 0] && NegQ[b]

Rubi steps

x2 sin” ! (ax)?

f xsinHax)3 dx = Ex sin~}(ax)? - (3 ) f Ny dx
sirfl(mc)2
3 VI — 2222 2 3 3 dx
=2 2 sin” (ax) + x sin~(ax)? - f xsin N (ax) dy - — Y2
4a 2 2 4a
3 3xV1 — a2x2 si -1 2 3
= —sz sin”" (ax) + i i Zasm (@) _sin 4[1(261 il + Zx sin”" (ax)? + (361) f m
3xV1-a2x2 3 3xV1 — a2x? sin_l(ax)2 sin " (ax)? 5 3, 3f \/f
=- — Zx2sin" (ax) + + x sin”! (ax)3 +
81 4 4a 4qa2 2 8¢
3xV1-a222 3sin'(ax) 3, . 3xV1 — a2x? sin_l(ux)2 sin}(ax)? )
=- + — —x“sin” (ax) + + x sin™!(c
8a 8a2 4 4a 4a? 2

Mathematica [A] time = 0.025192, size = 82, normalized size = 0.83

—3axV1 — a?x? + (4a2x2 - 2) sin "} (ax)? + 6axV1 — a2x2 sin " (ax)? + (3 - 6a2x2) sin~}(ax)

8a?

Antiderivative was successfully verified.
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[In] Integrate[x*ArcSin[a*x]~3,x]

[Out] (-3*axx*Sqrt[l - a”2*x72] + (3 - 6%a”2*x"2)*ArcSin[a*x] + 6*axx*Sqrt[l - a~
2xx~2]*ArcSin[a*x] "2 + (-2 + 4*a~2*x"2)*ArcSin[ax*x]~3)/(8*a~2)

Maple [A] time = 0.041, size = 96, normalized size = 1.

2.2 : 3 . 2 2,2 ;
1 ((a“x* —1)(arcsin (ax))” 3 3a°x* - 3)arcsin(ax) 3
o ( ) 5 + (arcs;n (@) (ax\/ —a2x? +1 + arcsin (ax)) - ( l - gx\/—az;

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*arcsin(ax*x)”~3,x)

[Out] 1/a"2%(1/2x(a"2*x"2-1)*arcsin(a*xx) "3+3/4*arcsin(a*xx) " 2*x (axx*(-a"2*xx"2+1)~ (1
/2)+arcsin(a*x))-3/4*x(a"2*x"2-1)*arcsin(a*x)-3/8*a*x* (-a~2*x"2+1)~(1/2)-3/8
*arcsin(axx)-1/2*arcsin(a*x)~3)

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

2
\/ax + 1\/—ax + 1x2 arctan (ax, \/ax + 1\/—ax + 1)
2 (a2x2 - 1)

dx

1 3
5 x% arctan (ax, Vax +1V-ax + 1) + 3af

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/2*x"2*xarctan2(a*x, sqrt(axx + 1)*sqrt(-a*xx + 1))73 + 3xaxintegrate(1/2*sq
rt(a*x + 1)xsqrt(-a*x + 1)*x"2*arctan2(a*x, sqrt(a*x + 1)xsqrt(-a*x + 1))72
/(@™ 2xx"2 - 1), x)

Fricas [A] time = 2.03548, size = 170, normalized size = 1.72

2 (2 ax? - 1) arcsin (ax)° - 3 (2 a’x?% — 1) arcsin (ax) + 3 V—a2x2 + 1(2 ax arcsin (ax)* - ax)
8 a?
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Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(x*arcsin(a*x)~3,x, algorithm="fricas")

[Out] 1/8*(2*(2*a~2*x"2 - 1)*arcsin(axx)~3 - 3*(2*a"2%x"2 - 1)*arcsin(a*x) + 3*sq
rt(-a”2*x"2 + 1)*(2*axx*arcsin(a*x)”2 - a*x))/a"2

Sympy [A] time = 1.60898, size = 92, normalized size = 0.93

2 4 4a 8a 442 842
0 otherwise

x2 asin® (ax)  3x%asin(ax)  3xV-a?x2+1 asin? (ax)  3xV-a2x2+1 asin® (ax) = 3asin(ax)
- + - + fora#0

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*asin(a*x)**3,x)

[Out] Piecewise((x**2*asin(a*xx)**3/2 - 3xx**2*asin(a*x)/4 + 3*xx*sqrt(—a*x*2xx**2 +
1) *asin(a*xx)**2/(4xa) - 3xx*sqrt(-a*x*2xx*x2 + 1)/(8%a) - asin(ax*x)**3/(4*a
*x2) + 3*asin(axx)/(8*a*xx*2), Ne(a, 0)), (0, True))

Giac [A] time = 1.30534, size = 136, normalized size = 1.37

3V-a2x2 + 1x arcsin (ax)? s (ﬂlzx2 - 1) arcsin (ax)’ .\ arcsin (ax)°  3V-a22 +1x 3 (ﬂzx2 - 1) arcsin (ax) 3 ay
4a 2 g2 4 g2 8a 4 g2

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 3/4*sqrt(-a”2*x~2 + 1)*x*arcsin(a*x)”~2/a + 1/2x(a"2xx"2 - 1)*arcsin(a*x)~3/
a”2 + 1/4xarcsin(a*x)”3/a"2 - 3/8*xsqrt(-a”2*x"2 + 1)*x/a - 3/4%(a"2*%x"2 - 1
)*arcsin(a*x)/a”2 - 3/8*arcsin(axx)/a"2
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326  [sin(ax)’dx
Optimal. Leaf size=60

6V1 — a2x? . 3V1 — a2x2 sin” ! (ax)?
a a

+ xsin” L (ax)? - 6x sin " (ax)

[Out] (-6*Sqrt[1 - a~2%x72])/a - 6*x*ArcSin[a*x] + (3*Sqrt[l - a~2*x"2]*ArcSin[ax*
x]72)/a + xxArcSin[a*x]~3

Rubi [A] time = 0.0801758, antiderivative size = 60, normalized size of antiderivative =

. . b f rul
1., number of steps used = 4, number of rules used = 3, integrand size = 6, o =

integrand size
0.5, Rules used = {4619, 4677, 261}
6V1 — a%x? N 3V1 — a2x2 sin "} (ax)?
a a

+ xsin " (ax)? - 6x sin” ! (ax)

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]~3,x]

[Out] (-6*Sqrt[1 - a~2%x72])/a - 6*x*ArcSin[a*x] + (3*Sqrt[l - a~2*x~2]*ArcSin[ax*
x]72)/a + x*ArcSin[a*x]~3

Rule 4619

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.))"(n_.), x_Symbol] :> Simp[x*(a + b*Ar
cSin[c*x])"n, x] - Dist[b*c*n, Int[(x*(a + b*ArcSin[c*x])~(n - 1))/Sqrtl[1l -
c™2xx~2], x], x] /; FreeQ[{a, b, c}, x] && GtQ[n, O]

Rule 4677

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.)) " (n_.)*x(x_)*((d_) + (e_.)*(x_)"2)"(p_
.), x_Symbol] :> Simp[((d + e*x"2)"(p + 1)*(a + b*ArcSin[c*x]) n)/(2*xex(p +
1)), x] + Dist[(b*n*d~IntPart[pl*(d + e*xx~2) FracPart[p])/(2*cx(p + 1)*(1
- ¢"2xx72) "FracPart([p]), Int[(1 - c™2*x"2)"(p + 1/2)*(a + b*ArcSin[c*x])~(n
- 1, x], x] /; FreeQ[{a, b, c, d, e, p}, x] && EqQ[c™2*d + e, 0] &% GtQ[n
, 0] && NeQ[p, -1]

Rule 261
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Int[(x_)"(m_.)*x((a_) + (b_)*(x_)"(n_))"(p_), x_Symbol] :> Simp[(a + b*x"n)
“(p + 1)/ (b*xnx(p + 1)), x] /; FreeQ[{a, b, m, n, p}, x] && EqQ[m, n - 1] &&
NeQ[ps _1]

Rubi steps

x sin”}(ax)?

=1 3 _ . =1 3
sin”(ax)’ dx = xsin” " (ax)” — (3a) f .
f \/1 — a2x2
1/1 — 242 qin 1 2
= 3 4 xasm (ax) + xsin” (ax)® - 6 f sin™* (ax) dx

3V1 — a2x2 sin” ! (ax)?
a

dx

+ xsin”H(ax)® + (6a) f
3V1 — a2x2 sin "} (ax)?
a

= —-6x sin_l(ax) +

6V1 — a2x?

=—-—— -6 sin_l(ax) +
a

X
—dx
V1 — a2x2

+ xsin”(ax)?

Mathematica [A] time = 0.0112293, size = 60, normalized size = 1.

6V1 — a2x2 N 3V1 — a2x2 sin”* (ax)?
a a

+ xsin” 1 (ax)? - 6x sin"(ax)

Antiderivative was successfully verified.

[In] Integrate[ArcSin[ax*x]~3,x]

[Out] (-6*Sqrt[1 - a~2%x72])/a - 6*x*ArcSin[a*x] + (3*Sqrt[l - a~2*x"2]*ArcSin[ax*
x]72)/a + x*ArcSin[a*x]~3

Maple [A] time = 0.024, size = 57, normalized size = 1.

1
p (ax (arcsin (ax))® + 3 (arcsin (ax))* V=212 + 1 — 6 V—a2x2 + 1 — 6 ax arcsin (ax))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(arcsin(a*xx)~3,x)

[Out] 1/ax(a*x*arcsin(a*xx) "3+3*arcsin(a*x) "2*x(-a"2*x"2+1)"(1/2)-6*%(-a"2*xx"2+1)~ (1
/2)-6*a*xx*arcsin(a*xx))
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Maxima [A] time = 1.68067, size = 77, normalized size = 1.28

3B T aresin (ax? 6 (@varesin @) + V=a2? 1)
a _

x arcsin (ax)3 +
a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~3,x, algorithm="maxima")
g g

[Out] x*arcsin(a*x)~3 + 3*sqrt(-a”2*x"2 + 1)*arcsin(a*x)~2/a - 6*(axx*arcsin(a*x)

+ sqrt(-a”2*xx"2 + 1))/a

Fricas [A] time = 2.04743, size = 116, normalized size = 1.93

axarcsin (zzx)3 — 6axarcsin (ax) + 3 V—a2x2 + 1(arcsin (ax)2 - 2)

a

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] (a*x*arcsin(a*x)”~3 - 6*a*x*arcsin(a*x) + 3*sqrt(-a~2*x"2 + 1)x*(arcsin(ax*x)”
2 -2))/a

Sympy [A] time = 0.832359, size = 54, normalized size = 0.9

3V-a2x2+1asin® (ax)  6V—-a2x2+1
a

xasin® (ax) — 6x asin (ax) + - fora+0
0 otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(asin(a*x)**3,x)

[Out] Piecewise((x*asin(a*x)**3 - 6*x*asin(a*xx) + 3*sqrt(-a**2*x**2 + 1)*asin(a*x
)*%2/a - 6*xsqrt(-a*xx2*x*x*2 + 1)/a, Ne(a, 0)), (0, True))
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Giac [A] time = 1.36035, size = 76, normalized size = 1.27

x arcsin (sz)3 — 6 xarcsin (ax) +

3V-a2x2 + 1arcsin (ax)* 6 V—-a2x2 +1
a

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

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

[Out] x*arcsin(axx)~3 - 6*x*arcsin(a*x) + 3*sqrt(-a”2*x"2 + 1)*arcsin(ax*x)”2/a -
6xsqrt(-a~2*x"2 + 1)/a
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- -1
397 [ g

X

Optimal. Leaf size=97
3 I 3 R 3 R 1
—ZisinY(ax)2PolyLog (2, ¢25m @) 4  sin~L(ax)PolyLog (3, 25" @) 4 ZiPolyLog (4, e25n ™ @) — ~jsin™}(s

[Out] (-I/4)*ArcSin[a*x]”~4 + ArcSin[a*x]~3*Log[l - E~((2*I)*ArcSin[a*x])] - ((3*I
)/2)*ArcSin[a*x] “2%PolyLog[2, E~((2*I)*ArcSin[a*x])] + (3*ArcSin[a*x]*PolyL
ogl3, ET((2*I)*ArcSin[a*x])])/2 + ((3*I)/4)*PolyLogl4, E~((2*I)*ArcSin[a*x]

)]

Rubi [A] time = 0.108999, antiderivative size = 97, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 7, number of rules used = 7, integrand size = 10, e =

integrand size
0.7, Rules used = {4625, 3717, 2190, 2531, 6609, 2282, 6589}

3 L 3 o 3 L 1
_Ei sin~* (ax)%PolyLog (2, e2isin 1(‘”‘)) *+3 sin”! (ax)PolyLog (3, e?isin 1(“x)) + ZiPolyLog (4, e?isin 1(“x)) - Zi sin~}(;

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]~3/x,x]

[Out] (-I/4)*ArcSin[a*x]~4 + ArcSin[a*x]~3*Log[1l - E~((2*I)*ArcSin[a*x])] - ((3xI
)/2)*ArcSin[a*x] "2*PolyLog[2, E~((2*I)*ArcSin[a*x])] + (3*ArcSin[a*x]*PolyL
ogl3, ET((2xI)*ArcSin[a*x])])/2 + ((3%I)/4)*PolyLogl[4, E~((2*I)*ArcSin[a*x]

)]

Rule 4625

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)/(x_), x_Symbol] :> Subst[Int[(
a + b*x)"n/Tan[x], x], x, ArcSin[c*x]] /; FreeQ[{a, b, c}, x] && IGtQ[n, O]

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* (e + f*x)))/(1 + E~(2%Ixk*Pi)*E~(2*Ix(e + f*x))), x],
x] /; FreeQ[{c, d, e, f}, x] && IntegerQ[4xk] && IGtQ[m, O]

Rule 2190
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Int [(((F_)~((g_)*((e_.) + (£_)*x_D)))"(@_)*((c_.) + (d_)*(x_))"(m_.))/
(@) + (b_ )+ ((F_)~((g_.)*((e_.) + (£_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x) mxLog[1 + (bx(F"(gx(e + £*x)))"n)/al)/(bxfxgrnsLogl[Fl), x] - Di
st [(d*m) / (bxf*g*n*Log[F]), Int[(c + d*x)~(m - 1)*Log[1l + (bx(F~(gx(e + f*x)
))"n)/al, x], x] /; FreeQ[{F, a, b, ¢, d, e, f, g, n}, x] && IGtQ[m, O]

Rule 2531

Int[Logll + (e_.)*((F_)~((c_.)*((a_.) + (b_.)*(x_)))) " (n_D1*x((f_.) + (g_.)
*(x_ ))"(m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(e*(F~(c*(a + bxx
)))7"n)1)/(b*cxn*Log[F]), x] + Dist[(g*m)/(bxc*kn*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, £
, g, n}y, x] && GtQ[m, 0]

Rule 6609

Int[((e_.) + (f_.)*(x_)) " (m_.)*PolyLogln_, (d_.)*((F_)"((c_)*((a_.) + (b_.
Y*(x_))))"(p_.)], x_Symbol] :> Simp[((e + f*x) m*PolyLogl[n + 1, d*(F~(c*(a
+ b*x))) "pl)/(bxcxp*Log[F]), x] - Dist[(f*m)/(bxcxp*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, f, n, p}, x] && GtQ[m, 0]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponentiall[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_) /; 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 6589

Int [PolyLogln_, (c_.)*x((a_.) + (b_.)*(x_))"(p_.)1/C(d_.) + (e_.)*(x_)), x_8
ymbol] :> Simp[PolyLog[n + 1, c*(a + b*x)7pl/(exp), x] /; FreeQ[{a, b, c, d
, e, n, p}, x] && EqQ[b*xd, axe]

Rubi steps
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P 3
fsm (ax) i

3 -1
" Subst ( f x° cot(x) dx, x,sin (ux))

21x 3

—}Izsm (ax)* - 2i Subst ( f . — dx, x,sin” (ax))

1 ‘
—Eisin_l(ax)‘l + sin"(ax)3 log 1 — 2510 (‘”‘)) 3 Subst ( f x?log (1 -~ eZ”‘) dx, x, sin_l(ax))

21 sin™! (ax)

1 .
= —Zisin_l(ax)4 +sin"(ax)? log 1 - Zisin"(ax)2Li, ( 2isin”'(@0)) 1 37 Subst ( f xLi

i sin~Y(ax)?Li, (25 @) 4 sin™" (ax)Lis (|

1
= —Zisin_l(ax)4 +sin"(ax)? log (1 -

1
= _Zi sin™ (ax)* + sin"}(ax)3 log (1 p2isin (ax)
( isin” (ax)ZLl eZisin_l(ax) +

)-3
)-
p2isin™! (ax))
)-

( ) ;
2
2 2isin”}(ax) 3 . 1 .
i sin~* (ax)?Liy [ e2sin (ax +§Sln (ax)Lis (.
2

NIOJ I\)IUJNIUJI\)

1
= —Zisin_l(ax)‘L + sin " (ax)3 log 1 — e2isin” H(an) sin™" (ax)Lis (|

Mathematica [A] time = 0.0556827, size = 97, normalized size = 1.

1 - o o
- (—96 sin”! (ax)*PolyLog (2, g-2isin 1(‘”‘)) + 96i sin”* (ax)PolyLog (3, g 2isin 1(“")) + 48PolyLog (4, g 2isin 1(‘”‘)) -

Warning: Unable to verify antiderivative.

[In] Integrate[ArcSin[ax*x]~3/x,x]

[Out] (-I/64)*(Pi~4 - 16%ArcSin[a*x]~4 + (64*I)*ArcSin[axx] 3*Log[l - E~((-2xI)*A
rcSin[a*x])] - 96*ArcSin[a*x] “2*PolyLog[2, E~((-2*I)*ArcSin[a*x])] + (96%I)
xArcSin[a*x] *PolyLog[3, E~((-2*I)*ArcSin[a*x])] + 48+*PolyLogl[4, E~((-2%I)*A
rcSinflax*x])])

Maple [A] time = 0.046, size = 229, normalized size = 2.4

L (arcsin (ax))4 + (arcsin (ax))3 In (1 + iax + V-a2x2 + 1) - 3i(arcsin (ax))2 polylog |2, —iax — V-a2x2 + 1| + 6 a
4

Verification of antiderivative is not currently implemented for this CAS.

[In] int(arcsin(a*x)~3/x,x)

[Out] -1/4xIxarcsin(a*x) “4+arcsin(a*x) ~3*x1n(1+I*axx+(-a"2*%x"2+1)7(1/2))-3*I*arcsi
n(a*x) "2xpolylog(2,-Ixa*x-(-a~2*xx"2+1) " (1/2))+6*arcsin(a*x)*polylog(3,-I*a*
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x-(-a"2%x72+1) 7 (1/2) ) +6*I*polylog(4,-I*a*x-(-a"2*x"2+1) " (1/2))+arcsin(a*x)”
3x1n(1-Ixaxx-(-a"2*x"2+1) 7 (1/2))-3*I*arcsin(a*x) "2*polylog(2, I*xa*x+(-a~2*%x"
2+1)7(1/2))+6*arcsin(a*x) *polylog(3, Ixa*x+(-a~2*x"2+1) " (1/2))+6*%I*polylog(4
, Draxx+(—a~2*%x72+1) 7 (1/2))

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

. 3
f arcsin (ax) i

X

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate(arcsin(a*x)~3/x, x)

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

(arcsin (ax)® ]
X

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~3/x,x, algorithm="fricas")

[Out] integral(arcsin(a*x)~3/x, x)

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

.3
fasm (ax) i
X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(asin(a*x)**3/x,x)

[Out] Integral(asin(a*x)**3/x, x)
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Giac [F] time = 0., size = 0, normalized size = 0.

f arcsin (ax)3

X

dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~3/x,x, algorithm="giac")

[Out] integrate(arcsin(axx)~3/x, x)
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- -1
398 [

x2

Optimal. Leaf size=108
6iasin”"' (ax)PolyLog (2, —e' Sin_l(’”‘)) — 6iasin”!(ax)PolyLog (2, eism_l(”x)) — 6aPolyLog (3, —e! Sin_l(’”‘)) + 6aPolyLog

[Out] -(ArcSin[a*x]~3/x) - 6%axArcSin[a*x] “2*ArcTanh[E~(I*ArcSin[a*x])] + (6*I)*a
xArcSin[a*x] *PolyLog[2, -E~(I*ArcSin[a*x])] - (6*I)*axArcSin[axx]*PolyLogl[2

, E7(I*ArcSin[ax*x])] - 6*a*PolyLog[3, -E~(I*ArcSin[a*x])] + 6*a*PolyLogl[3,
E~(I*ArcSin[axx])]

Rubi [A] time = 0.1632, antiderivative size = 108, normalized size of antiderivative = 1.,

. . ber of rul
number of steps used = 9, number of rules used = 6, integrand size = 10, e T ~ 0.6,

integrand size
Rules used = {4627, 4709, 4183, 2531, 2282, 6589}
6ia sin”* (ax)PolyLog (2, e Sinfl(“x)) — 6iasin~* (ax)PolyLog (2, eismfl(‘”‘)) — 6aPolyLog (3, —e! Sinfl(”x)) + 6aPolyLog

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]~3/x"2,x]

[Out] -(ArcSin[a*x]~3/x) - 6*axArcSin[a*x] " 2*ArcTanh[E~(I*ArcSin[a*x])] + (6*xI)*a
*ArcSin[a*x]*PolyLog[2, -E~(I*ArcSin[a*x])] - (6*I)*a*ArcSin[a*x]*PolyLogl[2

, ET(I*ArcSin[ax*x])] - 6*a*PolyLog[3, -E~(I*ArcSin[a*x])] + 6%a*PolyLogl[3,
E~(I*ArcSin[a*x])]

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])™n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(dx(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])"(n - 1))/Sqrt[1l - c~2
*x~2], x], x] /; FreeQ[{a, b, ¢, d, m}, x] & IGtQ[n, 0] && NeQ[m, -1]

Rule 4709

Int[(((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)*(x_)"(m_))/Sqrtl(d_) + (e_.)*
(x_)72], x_Symbol] :> Dist[1/(c™(m + 1)*Sqrt[d]), Subst[Int[(a + b*x) n*Sin
[x]°m, x], x, ArcSin[c*x]], x] /; FreeQ[{a, b, c, d, e}, x] && EqQ[c™2*d +
e, 0] & GtQ[d, 0] && IGtQ[n, O] && IntegerQ[ml]
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Rule 4183

Int[cscl(e_.) + (£_)*(x_)]*((c_.) + (d_.)*(x_))"(m_.), x_Symbol] :> Simp[(
-2%(c + d*xx) “m¥ArcTanh[E~(I*(e + f*x))])/f, x] + (-Dist[(d*m)/f, Int[(c + 4
*x) " (m - 1)*Logl[l - E~(Ix(e + f*x))], x], x] + Dist[(d*m)/f, Int[(c + d*x)~
(m - D*Logl[l + E7(Ix(e + £*x))], x], x]) /; FreeQl[{c, d, e, f}, x] && IGtQ
[m, O]

Rule 2531

Int[Logll + (e_)*((F_)"((c_)*((a_.) + (b_)*(x_))))"(n_)1*((f_.) + (g_.)
*(x_))"(m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(ex(F~(cx(a + b*x
)))"n)1)/(bxcxn*xLog[F]1), x] + Dist[(g*m)/(b*c*n*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, £
, g, n}, x] && GtQ[m, O]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential([u, x]}, Dist[v/D[v, x]
, Subst [Int[FunctionO0fExponentialFunction[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)[v_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 6589

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

Rubi steps
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f sin~*(ax)? e _sin_l(ux)3 + G3a) f sin~!(ax)? i
X

X2 xV1 — a2x?
. =1 3
= —w + (3a) Subst ( f x% csc(x) dx, x, sin_l(ax))
sin_l(ax)3 1 1 el , 1
Di—— 6asin” (ax)? tanh (el sin (“x)) — (6a) Subst ( f xlog (1 —~ e”‘) dx, x,sin~ (ax)) + (€
sin” (ax)® ) 4 !
R—— 6asin” (ax)? tanh (eZ sin” (‘”‘)) + 6iasin” (ax)Ll ( isin” (‘”‘)) 6iasin (ax)Li, (e
sin_l(ax)3 1 1 el 1
=" 6asin” (ax)? tanh (el sin (“x)) + 6iasin™ ! (ax)Li, ( isin- (“x)) 6iasin” (ax)Li, (e
sin” (ax)® ) 4 ]
= ———— —6asin”(ax)?tanh (eZ sin” (”")) + 6iasin™ (ax)Li, ( isin- (“")) 6iasin~ (ax)Li, (e
X

Mathematica [A] time = 0.12395, size = 133, normalized size = 1.23

(61 sin” (ax)PolyLog( elsin (“x)) 6isin”"' (ax)PolyLog (2, eiSin_l(”x)) 6PolyLog( elsin (“x)) + 6PolyLog(

Warning: Unable to verify antiderivative.

[In] Integrate[ArcSin[ax*x]~3/x72,x]

[Out] ax(-(ArcSin[a*x]~3/(a*x)) + 3%ArcSin[a*x] 2*Log[l - E~(I*ArcSin[a*x])] - 3%
ArcSin[axx]“2*Log[1 + E~(I*ArcSin[a*x])] + (6%I)*ArcSin[a*x]*PolyLog[2, -E~
(I*ArcSin[a*x])] - (6*%I)*ArcSin[a*x]*PolyLog[2, E~(I*ArcSin[a*x])] - 6%Poly
Log[3, -E~(I*ArcSin[a*x])] + 6%PolyLogl3, E~(I*ArcSin[a*x])])

Maple [A] time = 0.074, size = 179, normalized size = 1.7

_ (arcsin (ax))3

" —3a(arcsin (ax))* In (1 + iax + V—a2x? + 1) + 6 ia arcsin (ax) polylog (2, —iax — V—-a2x% + 1) — 6 apc

Verification of antiderivative is not currently implemented for this CAS.

[In] int(arcsin(a*x)~3/x72,x)

[Out] -arcsin(axx)~3/x-3*ax*arcsin(a*x) ~2*x1n(1+I*axx+(-a"2*%x"2+1)7(1/2))+6*xI*a*arc
sin(a*x)*polylog(2,-I*xa*xx-(-a~2*%x"2+1)~(1/2))-6*%a*polylog(3,-I*a*xx-(-a~2*x"
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2+1)~(1/2) )+3*xa*xarcsin(a*x) "2x1n(1-I*a*xx-(-a"2*%x"2+1) ~(1/2))-6*xI*a*arcsin(a
*xx)*polylog(2, Ixaxx+(-a"2*x"2+1) 7 (1/2))+6*a*polylog(3, I*xa*xx+(-a~2*x"2+1) (1

/2))

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

: Voo arctan(a Vacr IV -axel)
arctan(ax, \/ax+1\/_ax+1) +3axf ax+1arc anﬁ: a:r ax+1) i
Vax+1(ax—1)x
x

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -(arctan2(axx, sqrt(axx + 1)*sqrt(-a*x + 1))73 + 3*a*xxintegrate(sqrt(a*x +
1)*sqrt(-a*x + 1)*arctan2(a*x, sqrt(a*x + 1)*sqrt(-a*x + 1))72/(a"2%x"3 -

x), x))/x

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

arcsin (ax)3 )
—/ x

integral [ 2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~3/x72,x, algorithm="fricas")

[Out] integral(arcsin(a*x)~3/x72, x)

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

. 3
fasm (ax) i

X2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(asin(a*x)**3/x**2,x)



[Out] Integral(asin(a*x)**3/x**2, x)
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Giac [F] time = 0., size = 0, normalized size = 0.

farcsin (ax)3 P
———dx

x2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~3/x72,x, algorithm="giac")

[Out] integrate(arcsin(a*x)~3/x72, x)
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- -1
399 [

3
Optimal. Leaf size=102

3aV1 - a?x?sin Hax)2 3 jsin” "}
zxsm (ax)” _ ziaz sin~(ax)? + 342 sin"* (ax) log (1 — g2isin 1(‘”‘)) -

2

3 -
—EiazPolyLog (2, p2isin 1(ax)) _

[Out] ((-3%I)/2)*a”2xArcSin[a*x]~2 - (3*a*xSqrt[l - a~2*x"2]*ArcSin[a*x]~2)/(2*x)
- ArcSin[axx]~3/(2*x~2) + 3*a~2*xArcSin[a*x]*Log[l - E~((2*I)*ArcSin[a*x])]
- ((3%I)/2)*a~2*xPolyLog[2, E~((2*I)*ArcSin[a*x])]

Rubi [A] time = 0.169331, antiderivative size = 102, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 7, number of rules used = 7, integrand size = 10, e -

integrand size
0.7, Rules used = {4627, 4681, 4625, 3717, 2190, 2279, 2391}
3aV1 - a2x2sin Hax)? 3

1
- S
> -3 ja? sin”~* (ax)? + 342 sin” ! (ax) log (1 — g2isin 1(”")) _ o

2

3 T
. ZP IvL (2’ 2i sin (ax))_
5ia“PolyLog(2,e

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]~3/x"3,x]

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

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])™n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(dx(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])"(n - 1))/Sqrt[1l - c~2
*x~2], x], x] /; FreeQ[{a, b, ¢, d, m}, x] & IGtQ[n, 0] && NeQ[m, -1]

Rule 4681

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(a_.)*((£_.)*(x_)) " (m_)*((d_) + (e_.
)*(x )72)7(p_), x_Symbol] :> Simp[((f*x)~(m + 1)*x(d + exx”2)"(p + )x(a + b
*ArcSin[c*x]) "n)/(d*f*(m + 1)), x] - Dist[(bxc*n*d”IntPart[p]*(d + e*x"2)"F
racPart[p])/(fx(m + 1)*(1 - c”2%x72) FracPart[p]), Int[(f*x)"(m + 1)*(1 - ¢
“2xx72)"(p + 1/2)*(a + b*ArcSin[c*x])"(n - 1), x], x] /; FreeQ[{a, b, c, d,
e, £, m, p}, x] && EqQ[c™2*d + e, 0] && GtQ[n, O] && EqQ[m + 2*p + 3, 0] &
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& NeQ[m, -1]

Rule 4625

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)/(x_), x_Symbol] :> Subst[Int[(
a + bxx) n/Tan([x], x], x, ArcSin[c*x]] /; FreeQ[{a, b, c}, x] && IGtQ[n, 0]

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[2xI, Int[((c + d*x)~
m*E~ (2*xI*k*Pi)*E~ (2*xI* (e + f*x)))/(1 + E~(2*I*k*Pi)*E~(2*I*x(e + f*x))), x],
x] /; FreeQl[{c, d, e, f}, x] && IntegerQ[4*k] && IGtQ[m, O]

Rule 2190

Int [CCCF_)"((g_D*((e_.) + (£_)*(x_))))"(n_)*((c_.) + (d_)*x_D)"(m_.))/
(@) + (b_)*x((F_)~((g_.)*x((e_.) + (£_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x) m*xLog[l + (b*x(F~(gx(e + f*x)))"n)/al)/(b*xf*xg*n*Log[F]), x] - Di
st [(d*m) / (bxfxg*n*Log[F]), Int[(c + d*x)"(m - 1)*Log[l + (bx(F~(gx(e + fxx)
))"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_Symboll]
:> 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 )" (n_.))]1/(x_), x_Symbol] :> -Simp[PolyLogl[2

, —(cxexx"n)]/n, x] /; FreeQ[{c, d, e, n}, x] && EqQlc*xd, 1]

Rubi steps
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sin~*(ax)? _sin” (ax)3 sin (ux)2
f x3 ax (3 )fowﬁ _ azxz
_ _311\/1 — a2x2 sin” L (ax)? _ sin” Yax)? N (3a2) f sin"}(ax) I

2x 2x2 X

3aV1 — 2232 sin~? 2 i1 3
- a7x"sin_(ax) _ o (ax) + (Saz) Subst ( f x cot(x) dx, x, sin_l(ax))
2x 2x2
3 3aV1 - 2x2sin Hax)?  sin (ax)?
= ——ig? sin_l(ax)z— (@) _ o (ax) (61a Subst f dx X, sin” (ax
2 2x 2x? 1-
V1 = 2242 sin~L 2 ey 3
:—§ia2 sin”! (ax)2—3a 1 -a’x*sin " (ax)~  sin " (ax) + 302 sin"(ax) log( isin” (ux)) (
2 2x 2x2
A/ -1 2 -1 3
= —giaz sin™ (ax)? — SaVl-@sin (@9” _sin_(ax) + 342 sin” ! (ax) log( e2isin (”x)) 1(
2 2x 2x2 2
V1 — 2242 sin~L 2 -1 3
= —giaz sin”™!(ax)? - Savl-a ;xsm @ _ szx(f x) + 342 sin"*(ax) log (1 N Sin_l(‘”‘)) - g i

Mathematica [A] time = 0.252512, size = 92, normalized size = 0.9

sin~}(ax) (Bax (Vl - a2x2 + iax) sin(ax) - 6a%x2 log ( e2isin (‘”‘)) +sin” (ax)z)

2x2

3 1
. 2P IvL (2, 2i sin (ax))_
21a olyLog|2,e
Antiderivative was successfully verified.

[In] Integrate[ArcSin[ax*x]~3/x73,x]

[Out] -(ArcSin[a*x]*(3*a*xx*(I*xa*x + Sqrt[l - a~2*x~2])*ArcSin[a*x] + ArcSin[a*x]~
2 - 6*xa”2*x"2*xLog[1 - E~((2xI)*ArcSin[axx])]))/(2xx~2) - ((3*I)/2)*a~2*Poly
Logl[2, E7((2*I)*ArcSin[a*x])]

Maple [A] time = 0.098, size = 163, normalized size = 1.6

3i 3
—Elaz (arcsin (ax))* - 4 (arczs 1xn (ax)) V-a (arcs;ﬂ + 3% arcsin (ax) In (1 +iax + V-a2x2 + 1) +3

Verification of antiderivative is not currently implemented for this CAS.

[In] int(arcsin(a*x)~3/x73,x)
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[Out] -3/2*I*a”2*arcsin(axx)~2-3/2*a*arcsin(a*xx) " 2x(-a~2xx"2+1)~(1/2)/x-1/2*arcsi
n(a*x)~3/x"2+3*a"2xarcsin(a*x)*1n(1+I*a*x+(-a~2*x"2+1) " (1/2))+3*a~2*arcsin(
a*xx)*1n(1-T*xaxx-(-a~2*%x"2+1) " (1/2))-3*%I*xa"2*polylog(2,-I*a*x-(-a~2*xx"2+1) ~(
1/2))-3*I*xa~2*polylog(2, Ixa*xx+(-a~2*xx~2+1)~(1/2))

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

2 3 VaxrTySarT arctan(ax VA IV=axe1) 2 (¢x3-ax) arctan(ax Vax
Z (\/ ax + 1V—ax + 1 arctan (zzx, Vax + 1vV-ax + 1) +4x f mH - arctan(ar Vo 4[1(;3(2_3‘2)(61 ©—ax) arctan(ay Vox
B 2x2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~3/x73,x, algorithm="maxima")

[Out] -1/2x(6*a*x~2*integrate(l/2*sqrt(a*xx + 1)*sqrt(-a*x + 1)*arctan2(a*x, sqrt(
axx + 1)*sqrt(-a*xx + 1))72/(a"2*x"4 - x72), x) + arctan2(a*x, sqrt(a*x + 1)
xsqrt(-a*xx + 1))73)/x72

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

. 3
arcsin (ax)
x3 X

integral [

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~3/x73,x, algorithm="fricas")

[Out] integral(arcsin(a*x)~3/x73, x)

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

.3
fasm (ax) i

x3

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(asin(a*x)**3/x**3,x)

[Out] Integral(asin(a*x)**3/x**3, x)

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

f arcsin (ax)3 i

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

[In] integrate(arcsin(a*x)~3/x73,x, algorithm="giac")

[Out] integrate(arcsin(a*x)~3/x73, x)
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.. =1
330 [ g

x4

Optimal. Leaf size=179
ia3 sin” (ax)PolyLog( elsin (”x)) ia® sin~* (ax)PolyLog (2, eisjn_l(“")) 3PolyLog( elsin (”x)) + a*PolyLog

[Out] -((a~2*ArcSin[a*x])/x) - (axSqrt[l - a"2*x"2]*ArcSin[axx]~2)/(2%x72) - ArcS
in[a*x]~3/(3*x73) - a”3%ArcSin[a*x] ~2*%ArcTanh[E~ (I*ArcSin[a*x])] - a~3*ArcT
anh[Sqrt[1 - a™2*x72]] + I*a~3*ArcSin[axx]*PolyLog[2, -E~(I*ArcSin[a*x])] -

Ixa~3xArcSin[a*x]*PolyLog[2, E~(I*ArcSin[a*x])] - a"3*PolyLogl[3, -E~(Ix*Arc
Sinla*x])] + a”3*PolyLog[3, E~(I*ArcSin[a*x])]

Rubi [A] time = 0.284581, antiderivative size = 179, normalized size of antiderivative =

1., number of steps used = 14, number of rules used = 10, integrand size = 10, number of rules

= 1., Rules used = {4627, 4701, 4709, 4183, 2531, 2282, 6589, 266, 63, 208}

integrand size

3sin” (ax)PolyLog( elsin (“x)) 3sin”! (ax)PolyLog (2 elsin (“x)) 3PolyLog( elsin (”x))+a3PolyLog

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]~3/x"4,x]

[Out] -((a"2*%ArcSin[a*x])/x) - (axSqrt[1l - a"2*x"2]*ArcSin[axx]~2)/(2%x72) - ArcS
in[a*x]~3/(3*x73) - a~3%ArcSin[a*x] 2*%ArcTanh[E~ (I*ArcSin[a*x])] - a”3*ArcT
anh[Sqrt[1 - a™2*x72]] + I*a~3*ArcSin[axx]*PolyLog[2, -E~(I*ArcSin[a*x])] -

Ixa~3xArcSin[a*x]*PolyLog[2, E~(I*ArcSin[a*x])] - a"3*PolyLogl[3, -E~(Ix*Arc
Sin[a*x])] + a”3*PolyLog[3, E~(I*ArcSin[a*x])]

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_ )]*(_.))"(n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])"n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(dx(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])"(n - 1))/Sqrt[1l - c72
*x~2], x], x] /; FreeQ[{a, b, ¢, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 4701

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_)*((f_.)*(x_)) " (m_)*((d_) + (e_.
)*(x_)72)7(p_), x_Symbol] :> Simp[((f*x)~(m + 1)*(d + exx”2) " (p + )x(a + b
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*ArcSin[c*x])"n)/(d*f*(m + 1)), x] + (Dist[(c™2%(m + 2*p + 3))/(f72x(m + 1)
), Int[(f*x)"(m + 2)*(d + e*x"2) p*(a + b*ArcSin[c*x])"n, x], x] - Dist[(b*
cknxd~IntPart [p]l*(d + e*xx~2) FracPart[p])/(f*(m + 1)*x(1 - c”2%x"2) FracPart
[pl), Int[(f*x)"(m + *(1 - c™2%x72)"(p + 1/2)*(a + b*ArcSin[c*x])"(n - 1)
, x], x]1) /; FreeQ[{a, b, c, d, e, £, p}, x] &% EqQ[c”™2xd + e, 0] && GtQ[n,
0] && LtQ[m, -1] && IntegerQ[m]

Rule 4709

Int[(((a_.) + ArcSin[(c_.)*(x )]*x(b_.))"(n_.)*(x_)"(m_))/Sqrtl(d_) + (e_.)*
(x_)72], x_Symbol] :> Dist[1/(c”(m + 1)*Sqrt[d]), Subst[Int[(a + b*x) n*Sin
[x]"m, x], x, ArcSin[c*x]], x] /; FreeQ[{a, b, c, d, e}, x] && EqQ[c™2*d +
e, 0] && GtQ[d, 0] && IGtQ[n, O] && IntegerQ[m]

Rule 4183

Int[cscl(e_.) + (£_)*(x_)1*((c_.) + (d_.)*(x_))"(m_.), x_Symbol] :> Simp[(
-2%x(c + d*xx) “m*¥ArcTanh[E~(Ix(e + f*xx))])/f, x] + (-Dist[(d*m)/f, Int[(c + d
*x) " (m - 1)*Logl[l - E~(Ix(e + f*x))], x], x] + Dist[(d*m)/f, Int[(c + d*x)~
(m - )*Logl[l + E~(Ix(e + f*x))], x], x]) /; FreeQl[{c, d, e, f}, x] && IGtQ
[m, 0]

Rule 2531

Int[Logll + (e_)*((F_)~((c_.)*((a_.) + (b_)*x(x_))))"(n_)I*x((£_.) + (g_.)
x(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(ex(F~(cx(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, £
, g, nY, x] && GtQ[m, 0]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponentiallu, 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)[v_]l /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 6589

Int[PolyLogln_, (c_.)*((a_.) + (b_.)*(x_))"(p_.)1/C(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]
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Rule 266

Int[(x_)"(m_.)*((a_) + (b_)*(x_)"(m_))"(p_), x_Symbol] :> Dist[1/n, Subst[
Int [x~(Simplify[(m + 1)/n] - 1)*(a + b*x)"p, x], x, x"nl, x] /; FreeQ[{a, b
, m, n, pt, x] & IntegerQ[Simplify[(m + 1)/n]]

Rule 63

Int[((a_.) + (b_)*(x_)) " (m )*x((c_.) + (d_.)*(x_))"(n_), x_Symbol] :> With[
{p = Denominator([m]}, Dist[p/b, Subst[Int[x~(px(m + 1) - 1)*(c - (axd)/b +
(d*x"p)/b)°n, x1, x, (a + bxx)~(1/p)]1, x1] /; FreeQ[{a, b, c, d}, x] && NeQ
[bxc - axd, 0] && LtQ[-1, m, 0] && LeQ[-1, n, 0] && LeQ[Denominator[n], Den
ominator[m]] && IntLinearQ[a, b, ¢, d, m, n, x]

Rule 208

Int[((a_) + (b_.)*(x_)"2)"(-1), x_Symbol] :> Simp[(Rt[-(a/b), 2]*ArcTanh[x/
Rt[-(a/b), 2]1)/a, x] /; FreeQl{a, b}, x] && NegQla/Db]

Rubi steps

f sin " (ax)? = _sin” (ax)3 f sin” (ax)2
x4 *= 31 — azxz
aV1 — a2x2sin Y(ax)®  sin”l(ax)? 2 f sin_l(ax) f sin” (ax)2
= — — a o

2x2 3x3 x2 V1 = a2x2
2 i1 242 qipy 1 2 3
acsin” “(ax) aVl-—a®x?sin (ax sm ax ,
= - . (ax) _ o @x) 3x(3 ) 5 a3 Subst (fx2 csc(x) dx, x, sin_l(ax)) +a
2 qin~1 . 212 iyl 2 -1 3
acsin “(ax aV1 — a%x4sin”  (ax sin ~(ax R . 1
=- (@) _ (@” @x)° a3 sin"!(ax)? tanh ™! (e’ sin 1(“")) a® Subs
X 2x2 3x3 2
2 i1 2.2 a1 2 -1 3
acsin” “(ax) aVvl-—a?x?sin  (ax sin” " (ax .
= - 2 @x) - 2 (@x) - 3x(3 ) -a’ sin_l(ax)2 tanh ™ (e’sm 1(‘”)) + ia® sin” (a
bs
2 i1 m =Ll a2 L gy)3
acsin” (ax) aVvl-—a?x?sin (ax sin”(ax .
=- . (ax) - o2 @x) - 3 (3 ) - a3 sin_l(ax)2 tanh ™ (elsm 1(“")) —atanh™
X X
2 a1 V1 = 2222 sin” Yax)? =10 N3
acsin” (ax) avVl-a®x?sin” (ax sin™ (ax .
=- (@) _ (@” (@x)° a3 sin~ (ax)? tanh ™! (e’sm 1(”")) a3 tanh™

X 2x2 3x3
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Mathematica [A] time = 2.79478, size = 284, normalized size = 1.59

1 . - -
Eﬁl?’ 48i sin~* (ax)PolyLog (2, —e'sm 1(‘”‘)) — 48isin”!(ax)PolyLog (2, e 1(”")) - 48PolyLog (3, —e'sm 1(‘”‘)) + 48]

Warning: Unable to verify antiderivative.

[In] Integrate[ArcSin[ax*x]~3/x74,x]

[Out] (a”3%(-24xArcSin[a*x]*Cot[ArcSin[a*x]/2] - 4*ArcSin[a*x]~3*Cot[ArcSin[a*x]/
2] - 6%ArcSin[a*x] "2*Csc[ArcSin[a*x]/2]72 - a*x*ArcSin[a*x] “3*Csc[ArcSin[ax*
x]/2]174 + 24xArcSin[axx]"2*Log[l - E~(I*ArcSin[a*x])] - 24xArcSin[a*x]~2*Lo

gll + E"(I*ArcSin[a*x])] + 48*Log[Tan[ArcSin[a*x]/2]] + (48*I)*ArcSin[a*x]x*
PolyLog[2, -E~(I*ArcSin[a*x])] - (48%I)*ArcSin[a*x]*PolyLog[2, E~(I*ArcSin[
a*x])] - 48+PolyLogl[3, -E~(I*ArcSin[ax*x])] + 48*PolyLogl[3, E~(I*ArcSin[a*x]

)] + 6xArcSin[a*x] "2*Sec[ArcSin[a*x]/2]72 - (16*ArcSin[a*x]~3*Sin[ArcSin[a*
x]1/2]174)/(a"3%x73) - 24xArcSin[a*x]*Tan[ArcSin[a*x]/2] - 4*ArcSin[a*x]~3%*Ta
n[ArcSin[ax*x]/2])) /48

Maple [A] time = 0.148, size = 250, normalized size = 1.4

4 (arcsin (ax))2 Nawwue a? arcsin (ax) B (arcsin (ax))3 ~ a3 (arcsin (ax))2 n
2 x2 x 3x3 2

(1 +iax + V—-a?x? + 1) +ia3 arc
Verification of antiderivative is not currently implemented for this CAS.

[In] int(arcsin(a*x)~3/x74,x)

[Out] -1/2*a*arcsin(axx) 2% (-a~2*x"2+1) " (1/2)/x"2-a"2*arcsin(a*x)/x-1/3*arcsin(ax*
x)"3/x73-1/2*a"3*arcsin(a*x) "2*x1n (1+I*axx+(-a~2*x"2+1) " (1/2) ) +I*a"3*arcsin(

a*x) *polylog(2,-Ixa*xx-(-a~2*x"2+1)~(1/2))-a"3*polylog(3,-I*a*x—(-a~2%x"2+1)
~(1/2))+1/2*a"3*arcsin(a*x) "2*1n(1-I*a*xx-(-a~2*%x"2+1)~(1/2))-I*a"3*arcsin(a
*xx)*polylog (2, I*axx+(-a~2*x72+1) " (1/2))+a"3*polylog(3, I*xa*xx+(-a~2*x"2+1) (1
/2))-2*a"3*arctanh (I*axx+(-a~2xx~2+1)~(1/2))

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

2
V—ax+1 arctan(ax,\/ax+lv—ux+l)
Vax+1(ax-1)x3

3ax3 f dx + arctan (ax, \/ax + 1\/—ax + 1)3

3x8
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~3/x74,x, algorithm="maxima"

[Out] -1/3*(3*axx"3*integrate(sqrt(a*x + 1)*sqrt(-a*x + 1)*arctan2(a*x, sqrt(a*x
+ 1)*sqrt(-a*x + 1))72/(a"2*xx"5 - x73), x) + arctan2(a*x, sqrt(a*xx + 1)*sqr

t(-axx + 1))73)/x"3

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

arcsin (ax)3 )
_ X

integral ( A

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~3/x74,x, algorithm="fricas")

[Out] integral(arcsin(a*x)~3/x74, x)

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

.3
fasm 4(ax) i
X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(asin(a*x)**3/x**4,x)

[Out] Integral(asin(a*x)**3/x*x4, x)

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

farcsin (ax)3 p
——dx

x4

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(arcsin(a*x)~3/x74,x, algorithm="giac")

[Out] integrate(arcsin(a*x)~3/x74, x)
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- -1
331 [

x°

Optimal. Leaf size=169

1,4P1L (22M{%ﬂ V1 -a22  ®V1-a22sin(ax)?  a?sin '(ax) aVl-a?x?sin'(ax)? 1.,
——ia*PolyLog (2,e - - - - — —ia%s
2 yLog ix 2% 12 43 2

[Out] -(a”3*Sqrt[l - a~2xx72])/(4*x) - (a"2xArcSin[ax*x])/(4*x72) - (I/2)*a”4x*ArcS
inla*x] "2 - (a*Sqrt[l - a”2*x"2]*ArcSin[a*x]~2)/(4*x~3) - (a"3xSqrt[1 - a~2

*x"2] *ArcSin[a*xx]~2)/(2*x) - ArcSin[a*x]~3/(4*x"4) + a"4xArcSin[a*x]*Logl[1

- ET((2xI)*ArcSinf[a*x])] - (I/2)*a"4xPolyLogl[2, E~((2*I)*ArcSin[a*x])]

Rubi [A] time = 0.291772, antiderivative size = 169, normalized size of antiderivative

1., number of steps used = 10, number of rules used = 9, integrand size = 10, number of rules _

integrand size
0.9, Rules used = {4627, 4701, 4681, 4625, 3717, 2190, 2279, 2391, 264}

BV - 22 BV - a22sinHax)?  a?sinH(ax)  aVl-a2sin H(ax)? 1, .
- - — —~ — —ia*s
4x 2x 4x2 4x3

1 R
—Zid*Polvl, (2’ 21 sin (ax))
5t PolyLog|2,e

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]~3/x75,x]

[Out] -(a~3xSqrt[l - a"2*x72])/(4*x) - (a"2xArcSin[axx])/(4*x"2) - (I/2)*a”4*ArcS
inla*x] "2 - (a*Sqrt[1 - a”2*x"2]*ArcSin[ax*x]~2)/(4*x~3) - (a”3*Sqrt[1 - a~2

*xx~2] *ArcSin[a*x]~2)/(2*x) - ArcSin[a*x]~3/(4*x74) + a~4xArcSin[ax*x]*Logl[1

- E7((2xI)*ArcSin[a*x])] - (I/2)*a~4*PolyLog[2, E~((2*I)*ArcSin[a*x])]

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])"n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(d*¥(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])~(n - 1))/Sqrt[l - c~2
xx~2], x], x] /; FreeQ[{a, b, c, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 4701

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_.)*((f_.)*(x_)) " (m_)*((d_) + (e_.
)*(x_)72)7(p_), x_Symbol] :> Simp[((f*x)"(m + 1)*x(d + exx"2)"(p + 1)*x(a + b
xArcSin[c*x]) n)/(d*fx(m + 1)), x] + (Dist[(c™2*(m + 2*p + 3))/(£72x(m + 1)
), Int[(f*x)"(m + 2)*(d + e*x"2) p*(a + b*ArcSin[c*x])"n, x], x] - Dist[(b*
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cxn*d”IntPart [p]*(d + e*x”2) FracPart[p])/(fx(m + 1)*(1 - c~2*x"2) FracPart
[pl), Int[(f*x)"(m + 1*(1 - c™2*%x72)"(p + 1/2)*(a + bxArcSin[c*x])"(n - 1)
, x1, x]) /; FreeQ[{a, b, c, 4, e, f, p}, x] & EqQ[c™2%d + e, 0] && GtQ[n,
0] && LtQ[m, -1] && IntegerQ[m]

Rule 4681

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(a_.)*((£_.)*(x_)) " (m_)*((d_) + (e_.
)*(x )72)7(p_), x_Symbol] :> Simp[((f*x)~(m + 1)*x(d + exx"2) " (p + x(a + b
*ArcSin[c*x])"n)/(d*f*(m + 1)), x] - Dist[(bxc*n*d~IntPart[p]l*(d + e*x"2)"F
racPart[p])/(fx(m + 1)*(1 - c~2*x"2) FracPart[p]l), Int[(f*x)"(m + 1)*(1 - ¢
~2%x72) " (p + 1/2)*(a + b*ArcSin[c*x])~(n - 1), x], x] /; FreeQ[{a, b, c, d,
e, £, m, p}, x] && EqQ[c™2*d + e, 0] && GtQ[n, O] && EqQ[m + 2*p + 3, 0] &
& NeQ[m, -1]

Rule 4625

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)/(x_), x_Symbol] :> Subst[Int[(
a + b*x)"n/Tan[x], x], x, ArcSin[c*x]] /; FreeQ[{a, b, c}, x] &% IGtQ[n, O]

Rule 3717

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

Rule 2190

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

Rule 2279

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 2391

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



208

Rule 264

Int[(Cc_)*(x_)) " (m_.)*((a_) + (b_.)*x(x_)"(m_))"(p_), x_Symbol] :> Simp[((c
*x)"(m + 1)*(a + bxx™n) " (p + 1))/(a*xcx(m + 1)), x] /; FreeQ[{a, b, ¢, m, n,
p}, x] && EqQ[(m + 1)/n + p + 1, 0] && NeQ[m, -1]

Rubi steps

sin "} (ax)? _sin” (ax)3 sin"}(ax)?
f 5= (3 )fx4w/1—a2x2

aV1 — a2x2sin Y(ax)®  sin”!(ax)? , (" sin”(ax) 1, sin (ax)2
=- - + —a f ———dx+ =a f
4x3 44 2 X3 2 21 — u2x2
@sinMax)  aVl-a2x2sin" (ax)? a3Vl - a2x2sin (ax)?  sin~l(ax)? N

B —
4x2 4x3 2x 4x4 4[1 f 21 — 2

4 C

[N

BV -2 a?sinMax)  aVl-a2xsin Hax)? a3Vl - a?x®sin H(ax)?  sin”(ax)?
- 4x - 4x? - 4x3 - 2x T 1
BV -a2x2  a?sinfax) 1. 41, o AN1—a%x? sinHax)?  a3V1 - a2 sin"(ax)?
- 4x - 42 Tol (ax)” - 4x3 - 2x )
BV1-a22  sinMax) 1., . 4, , aVl-a2®sinT'(ax)?  a®V1 - a2xsin” (ax)?
- 4x - 4x? Tl (ax)” - 4x3 - 2x )
BV -a22  a?sinY(ax) 1. 41,y AVl —a?x? sinHNax)? V1 — a?x? sin~ (ax)?
- 4x - 4x? Tl (ax)” - 4x3 - 2x
BV1-a22  asinfax) 1., . 4, , aVl-a?x®sin"'(ax)?  a®V1 - a2xsin” (ax)?
- 4x - 42 Tol e (ax)” - 4x3 - 2x

Mathematica [A] time = 0.679215, size = 116, normalized size = 0.69

V1 — a2x2 ((ﬁ + 2) sin(ax)? + 1)

ax

. =1 3
i —w + a*| -2iPolyLog (2, eZiSin_l(a")) -
x

Antiderivative was successfully verified.

[In] Integrate[ArcSin[a*x]~3/x75,x]

[Out] (-(ArcSin[axx]~3/x74) + a"4*(-((Sqrt[l - a™2*x"2]*(1 + (2 + 1/(a”2*x72))*Ar

cSinl[a*x]~2))/(a*x)) - ArcSin[a*xx]*(1/(a"2*x72) + (2xI)*ArcSin[a*x] - 4xLog

1
—sin~ (ax)( + 2isin~ (c
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[1 - E7((2%I)*ArcSin[a*x])]) - (2xI)*PolyLogl[2, E~((2xI)*ArcSin[ax*x])]))/4

Maple [A] time = 0.156, size = 225, normalized size = 1.3

. 3 . 2 . 3 . 2 2 .
i , a° (arcsin (ax i a a (arcsin (ax a® arcsin |
—Ea‘l (arcsin (ax))? — ( (@x) V—a2x2 +1 + A—La‘1 - 4—‘\/ —a2x2 +1 - M‘V —a%x% +1 - ————
x

c
2x 4x3 4x
Verification of antiderivative is not currently implemented for this CAS.

[In] int(arcsin(a*x)”~3/x75,x)

[Out] -1/2*I*a"4*arcsin(a*x)~2-1/2*a"3*arcsin(a*x) " 2*x(-a~2*xx"2+1) " (1/2) /x+1/4*I*a
~4-1/4%a" 3% (—a"2*xx"2+1) " (1/2) /x-1/4*xa*xarcsin(a*x) "2*x(-a"2*xx"2+1)~(1/2) /x"3-
1/4*xa”~2*xarcsin(a*x)/x"2-1/4*arcsin(a*xx) ~3/x 4+a~4*arcsin(a*x) *1n(1+I*xa*xx+ (-
a"2xx"2+1) 7 (1/2))+a~4*arcsin(a*xx)*1n(1-Ixa*x-(-a~2*x"2+1) "~ (1/2))-I*a"4*poly
log(2,-TI*axx-(-a~2*x"2+1)~(1/2))-I*a~4*polylog(2, Ixa*xx+(-a~2*xx~2+1)~(1/2))

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

2
2 9 Vax+1v-ax+1arct Nax+1vV-ax+1) -2 (24°
! (2 a’x? + 1)\/ux +1V-ax + 1 arctan (ax, Vax + 1V-ax + 1) +123 f Vet arctan(ax Vot 1y-av+) -2 (26
4 12 (a2x6-x4)
- 4 x4

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~3/x75,x, algorithm="maxima")

[Out] -1/4x(12xa*x”4*integrate(1/4*sqrt(a*xx + 1)*sqrt(-a*x + 1)*arctan2(a*xx, sqrt
(a*xx + 1)x*sqrt(-a*xx + 1))72/(a"2%x"6 - x74), x) + arctan2(axx, sqrt(axx + 1
)*sqrt(-axx + 1))73)/x74

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

. 3
arcsin (ax)
x5 *

integral (

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(arcsin(a*x)~3/x75,x, algorithm="fricas")

[Out] integral(arcsin(a*x)~3/x75, x)

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

.3
fasm (ax) i

5
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(asin(a*x)**3/x**5,x)

[Out] Integral(asin(a*x)**3/x**5, x)

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

x5

farcsin (ax)3 P
——dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~3/x75,x, algorithm="giac")

[Out] integrate(arcsin(a*x)~3/x75, x)
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3.32 f x5 sin~! (ax)* dx
Optimal. Leaf size=282

65x4 . 245x2 .\ BV —a22sin (ax)®  ¥°V1 - a2x2sin"Hax)  5adsin T (ax)? . 5x3V1 — a2x2sin Hax)® 6
345642  11524* 9a 54a 48a2 36a3

[Out] (245%x72)/(1162%a"4) + (65%x74)/(3456*%a"2) + x76/324 - (245*xxSqrt[l1 - a~2%
x"2]*ArcSin[a*x])/(576%a~5) - (65*x~3*Sqrt[1 - a~2*x"2]*ArcSin[a*x])/(864*a

~3) - (x75xSqrt[l - a2xx"2]*ArcSin[a*x])/(54*a) + (245%ArcSin[a*x]~2)/(115
2%a~6) - (5*x"2*ArcSin[a*x]~2)/(16*a~4) - (5*x~4xArcSin[a*x]~2)/(48*%a~2) -
(x"6*ArcSin[a*x]"2)/18 + (5*xxSqrt[l - a”2*x"2]*ArcSin[a*x]~3)/(24%a"5) + (
Bxx~3*Sqrt[1 - a”2*x"2]*ArcSin[a*x]~3)/(36%a~3) + (x76xSqrt[l - a~2*x"2]*Ar
cSinl[a*x]~3)/(9%a) - (5xArcSin[axx]~4)/(96%a"6) + (x~6*ArcSin[a*x]~4)/6

Rubi [A] time = 0.869246, antiderivative size = 282, normalized size of antiderivative =
1., number of steps used = 23, number of rules used = 4, integrand size = 10, number of rules _

integrand size
0.4, Rules used = {4627, 4707, 4641, 30}

65x4 . 245x2 .\ BV —a22sin Y (ax)®  x®V1 - a2x2sin Hax)  5atsin(ax)? .\ 5x3V1 — a2x2sin Hax)® 6
345642  11524* 9a 54a 4842 36a3

Antiderivative was successfully verified.

[In] Int[x"5*ArcSinl[a*x]~4,x]

[Out] (245%x72)/(11562*%a~4) + (65*x74)/(3456%a"2) + x76/324 - (245*x*Sqrt[l - a™2x%
x"2]*ArcSin[a*x])/(576%a~5) - (65*x~3*Sqrt[1 - a~2*x"2]*ArcSin[a*x])/(864*a

~3) - (x75xSqrt[l - a~2xx"2]*ArcSin[a*x])/(54%a) + (245%ArcSin[a*x]~2)/(115
2%a~6) - (5*x"2*ArcSin[a*x]~2)/(16*a~4) - (5*x~4xArcSin[a*x]~2)/(48*%a~2) -
(x"6*ArcSin[a*x]"2) /18 + (5*xxSqrt[1 - a~2*x"2]*ArcSin[a*x]~3)/(24*a~5) + (
Bxx~3*Sqrt[1 - a~2*x"2]*ArcSin[a*x]~3)/(36%a~3) + (x75xSqrt[l - a~2*x"2]*Ar
cSinl[a*x]~3)/(9%a) - (5xArcSin[axx]~4)/(96%a"6) + (x"6*ArcSin[a*x]~4)/6

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])™n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(dx(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])"(n - 1))/Sqrt[l - c72
*x72], x], x] /; FreeQ[{a, b, ¢, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 4707



212

Int[(((a_.) + ArcSin[(c_.)*(x_)]1*(b_.))"(n_.)*((f_.)*(x_))"(m_))/Sqrt[(d_)
+ (e_.)*(x_)"2], x_Symbol] :> Simp[(fx(f*x)~(m - 1)*Sqrt[d + exx”"2]*(a + bx
ArcSin[c*x])"n)/(exm), x] + (Dist[(f72*%(m - 1))/(c”2*m), Int[((f*x)"(m - 2)
x(a + bxArcSin[c*x])"n)/Sqrt[d + e*xx~2], x], x] + Dist[(b*f*n*Sqrt[l - c~2x
x72])/(cxm*xSqrt[d + exx™2]), Int[(f*x)"(m - 1)*(a + b*ArcSin[c*x])~(n - 1),
x], x]) /; FreeQl{a, b, c, d, e, £}, x] && EqQ[c™2*d + e, 0] && GtQ[n, O]
&& GtQ[m, 1] && IntegerQ[m]

Rule 4641

Int[((a_.) + ArcSin[(c_.)*(x_ )]*(b_.))"(n_.)/Sqrt[(d ) + (e_.)x(x_)"2], x_S
ymbol] :> Simp[(a + b*ArcSin[c*x])~(n + 1)/(b*c*Sqrtldl*(n + 1)), x] /; Fre
eQ[{a, b, ¢, d, e, n}, x] & EqQ[c™2xd + e, 0] && GtQ[d, 0] && NeQ[n, -1]

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

eQm, -1]

Rubi steps

1 1 x6 sin~! (ax)?
f 0 sin”ax)4 dx = 6x6 sin~}(ax)* — 5(211) f %(sz) dx
4 ;o1 3
(ax)
s o -1 3 5 [ Y gy
_ V- @asin (@) + L sin” (ax)* - : f ®sin~! (ax)? dx — d L2
9a 6 3 9a
x2&
1 ¢ . 1, . 52V1I-a2x? sinHax)® ¥Vl - a2xsinHax)® 1 6 1, 4 5f_\
= —-—x°sin" " (ax)~ + + + —x°sin” (ax)* - _
18 3643 9a 6
5V - a2x2sinY(ax)  5x*sin " (ax)? 6 1, o 5xV1-a%x? sin"Max)®  5x3V1 -
= - - - —x°sin “(ax)” + +
54qa 4842 18 2445

x6  65x3V1 — a2x2sin Y(ax)  2°V1 - a2x2sin H(ax) SaZsinl(ax)?  5xtsin”l(ax)?

T304 86443 544 1644

65x* X6 245xV1 - a2x2sinM(ax)  65x3V1 —a2x2sin (ax)  x°V1 - a?x? sin”} (ax)

48a2

1

- =1
18

= — 4+ — —
345642 324 576a° 86443

54a

245x%>  65x* X6 245xV1 - a2x2sin " Y(ax)  665x3V1 — a2x2sin(ax)  x°V1 - a2 siy

= —+ + —
11524% * 345642 324 576a° 86443

54a
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Mathematica [A] time = 0.0977085, size = 167, normalized size = 0.59

a2x2 (32a*x* +195a%x2 + 2205) + 108 (16a%x° - 5) sin ™ (ax)* + 144ax V1 - a222 (8a*x* + 10a%x% +15) sin " (ax)? — ¢
1036846

Antiderivative was successfully verified.

[In] Integrate[x~5*ArcSin[a*x]~4,x]

[Out] (a”2%x72%(2205 + 195*a”2xx"2 + 32*a”4xx74) - 6*axx*Sqrt[l - a™2*x72]*(735 +
130*a™2*x"2 + 32%a”4*x"4)*ArcSin[a*x] - 9%(-245 + 360*a”2*x"2 + 120%a”4*x"

4 + 64xa~6xx76)*ArcSin[a*x] "2 + 144xaxx*Sqrt[l - a™2xx"2]*(15 + 10*a~2%x"2

+ 8*%a~4*x74)*ArcSin[a*x] "3 + 108%(-5 + 16*a~6%*x~6)*ArcSin[a*x]~4)/(10368%a"

6)

Maple [A] time = 0.1, size = 320, normalized size = 1.1

1 (68 ; 4 ; 3
7 (arcsin (@) _ (arcsin (ax)) (—8 V=a2x2 +1a°x° =10 a®x3V-a2x2 + 1 — 15 axV-a2x2 + 1 + 15 arcsin (ax

a® 6 72
Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"5*arcsin(a*x)”~4,x)

[Out] 1/a"6*x(1/6*a”~6*x"6*arcsin(a*x) "4-1/72*arcsin(a*xx) ~3*(-8*(-a~2*x"2+1) " (1/2)*
a~b*x"5-10%a"3*x"3* (-a"2*xx"2+1) " (1/2) -15*ax*x*(-a"2*x"2+1) ~(1/2)+15*arcsin(a
*x))-1/18*arcsin(a*x) "2*a~6xx~6+1/432*arcsin(a*xx) *(-8* (-a~2*xx"2+1) " (1/2) *a”
5%x75-10%a"3*x" 3% (-a"2*xx"2+1) ~(1/2) -16*a*x* (-a~2*xx"2+1) ~(1/2)+15*arcsin(a*x
))+115/1152*arcsin(ax*xx) ~2+1/324*%a"6*xx~6+65/3456*a " 4*x~4+245/1152*%a"2*xx~2-5/
48*%a~4xx"4xarcsin(a*x) "2+5/192*arcsin(a*xx) * (-2*xa~3*x~3* (-a~2*x"2+1) " (1/2)-3

*a*xx* (—a"2%x"2+1) " (1/2)+3*arcsin(a*x))-5/16*%(a"2*x"2-1) *arcsin(a*x) ~2-5/16%
arcsin(a*x)*(axx*(-a"2*xx"2+1) "~ (1/2)+arcsin(a*x))+5/32*arcsin(a*x)~4)

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

3
\/ax + 1\/—ax + 1x% arctan (ax, \/ax + 1\/—ax + 1)

1 4
— xbarctan (ax, \/ax+1\/—ax+1) +2af dx
6 3 (u2x2 - 1)

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(x~5*arcsin(a*x)~4,x, algorithm="maxima")

[Out] 1/6*x”~6*arctan2(a*x, sqrt(a*x + 1)x*sqrt(-a*xx + 1))74 + 2*axintegrate(1/3*sq
rt(axx + 1)*sqrt(-a*x + 1)*x"6*arctan2(axx, sqrt(axx + 1)*sqrt(-a*x + 1))73
/(@ 2xx"2 - 1), x)

Fricas [A] time = 2.21951, size = 383, normalized size = 1.36

32a5x® +195 a*x* +108 (16 a°x0 - 5) arcsin (ax)* + 2205 a%x? - 9 (64 a%x® + 120 a*x* + 360 a2 — 245) arcsin (ax)”
10368 a°

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~5*arcsin(a*x)~4,x, algorithm="fricas")

[Out] 1/10368*(32*a~6*x"6 + 195xa~4*xx~4 + 108*(16*a~6*x"6 - 5)*arcsin(axx)”4 + 22
05*%a”2*x"2 — 9*(64*a~6*%x"6 + 120*a"4*x"4 + 360*a~2*%x"2 - 245)*arcsin(a*x)”2

+ 6*xsqrt(-a”2*x"2 + 1)*(24*(8*a~b*xx"5 + 10%a”3%x"3 + 15*axx)*arcsin(a*xx)”3

- (82*%a~5*x”"5 + 130%a”3%x"3 + 735%a*x)*arcsin(a*xx)))/a”6

Sympy [A] time = 33.0018, size = 269, normalized size = 0.95

x6asin® (ax) 16 asin® (ax) %6 BV-a22+1asin® (ax)  OV-a2x2+1asin(ax)  5xtasin® (ax) 65x% 5:3vV-a2x2+1asin® (ax) 653
6 18 324 9a 54a 4842 345642 36a3

0

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**5*asin(a*x)**4,x)

[Out] Piecewise((x**6*asin(a*xx)**4/6 - x*x*6*asin(axx)**2/18 + x**6/324 + x**b5*xsqr
t(—ax*2*xx**2 + 1)*asin(a*xx)**3/(9%a) - x**bxsqrt(-a*x*2*x**2 + 1)*asin(a*x)/
(b4x*a) - bxx*k*4xasin(a*xx)**2/(48%a*xx2) + 65*x*x4/(3456*ax*2) + b*xx*x3*sqrt(
—a*x*x2*x*x*2 + 1)*asin(ax*x)**3/(36%a**3) - 65xx**x3*xsqrt (-ax*2xx**2 + 1)*asin(
axx)/(864*a*x*3) - bxx*x*2kasin(a*xx)**2/(16*%ax*x4) + 245xx*x2/(1152%ax*4) + b
x*sqrt (—ax*2xx**2 + 1)*asin(a*xx)**3/(24*ax*5) - 245xx*sqrt (—ax*2xx*x2 + 1)%
asin(axx)/(576*ax*5) - bxasin(axx)**4/(96xa**6) + 245*asin(a*x)**2/(1152xax*

*6), Ne(a, 0)), (0, True))
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Giac [A] time = 1.37513, size = 489, normalized size = 1.73

3

(czzx2 - 1)2V—a2x2 + 1xarcsin (ax)° (a2x2 - 1)3 arcsin (ax)* 13 (—a2x2 + 1)5x arcsin (ax)’ (a2x2 - 1)2 arcsin

+ - +
9a° 6 ab 36 a® 246

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~5*arcsin(a*x)~4,x, algorithm="giac")
g g g

[Out] 1/9%(a"2%x"2 - 1)72*sqrt(-a”2*x"2 + 1)*x*arcsin(a*x)~3/a"5 + 1/6%(a”2*x"2 -
1)"3*arcsin(a*x)~4/a"6 - 13/36%(-a~2*x"2 + 1)7(3/2)*x*arcsin(a*x)~3/a"5 +
1/2%(a”2%x"2 - 1)"2*arcsin(a*x)~4/a”6 - 1/54*%(a”2*x"2 - 1) 2xsqrt(-a~2xx"2

+ 1)*x*arcsin(a*x)/a”b + 11/24xsqrt(-a”2%x"2 + 1)*x*arcsin(axx)~3/a”5 - 1/1

8x(a”2%x72 - 1) 3*xarcsin(a*x)”2/a”6 + 1/2x(a”2%x”2 - 1)*arcsin(a*x)~4/a"6 +
97/864*(-a~2*x"2 + 1)7(3/2)*x*arcsin(a*x)/a~b - 13/48x(a”2*x"2 - 1) 2*arcs
in(a*x)~2/a"6 + 11/96*arcsin(a*x)”4/a"6 - 299/576*sqrt(-a~2*x~2 + 1)*x*arcs
in(a*x)/a”b + 1/324x(a”2*%x"2 - 1)73/a"6 - 11/16*(a"2*xx"2 - 1)*arcsin(a*x)”2

/a”6 + 97/3456%x(a”2*x"2 - 1)72/a"6 - 299/1152*arcsin(a*x)~2/a"6 + 299/1152x%
(a72%x72 - 1)/a”6 + 9971/82944/a"6
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3.33 f x*sin~! (ax)* dx

Optimal. Leaf size=250

1088x3 s 4741 - 232 sin Hax)®  24x*V1 - a2x2sin H(ax) 1623 sin”(ax)? . 16x2V1 — a2x2sin H(ax)®  1088x
1687542 25a 625a 75a2 75a3

[Out] (16576x*x)/(5625%a~4) + (1088%*x~3)/(16875%a"2) + (24*x75)/3125 - (16576%Sqrt
[1 - a™2*xx"2]*ArcSin[a*x])/(5625*%a~5) - (1088*x~2*Sqrt[1 - a~2*x”~2]*ArcSin[
a*xx])/(5625%a~3) - (24*x"4xSqrt[l - a"2xx"2]*ArcSin[a*x])/(625%a) - (32*x*A
rcSin[a*x]~2)/(25%a"4) - (16%x~3xArcSin[a*x]~2)/(75%a~2) - (12*x~5*ArcSin[a
xx]72) /125 + (32xSqrt[1 - a"2%x"2]*ArcSin[a*x]~3)/(75%a”5) + (16*x~2*Sqrt[1

- a”2*x"2]*ArcSin[a*x]~3)/(75%a"3) + (4*x74xSqrt[l - a~2*x"2]*ArcSin[a*x]”
3)/(25%a) + (x"b*ArcSin[a*x]~4)/5

Rubi [A] time = 0.662997, antiderivative size = 250, normalized size of antiderivative =
1., number of steps used = 19, number of rules used = 6, integrand size = 10, number of rules _

integrand size
0.6, Rules used = {4627, 4707, 4677, 4619, 8, 30}

1088x3 s 4x4V1 - a2x2sin Hax)®  24x*V1 - a2x2sin H(ax) 1623 sin” (ax)? . 16x2V1 — a2x2 sin H(ax)®  1088x
1687542 25a 625a 75a2 75a3

Antiderivative was successfully verified.

[In] Int[x"4*ArcSin[a*x]~4,x]

[Out] (16576x*x)/(5625%a~4) + (1088%*x~3)/(16875%a"2) + (24*x75)/3125 - (16576%Sqrt
[1 - a™2*xx"2]*ArcSin[a*x])/(5625*%a~5) - (1088*x~2*Sqrt[1 - a~2*x~2]*ArcSin[
a*xx])/(5625*%a~3) - (24*x"4xSqrt[l - a"2xx"2]*ArcSin[a*x])/(6256%a) - (32*x*A
rcSin[a*x]~2)/(25%a~4) - (16%x~3xArcSin[a*x]~2)/(75%a~2) - (12*x~5*ArcSin[a
xx]72) /125 + (32%Sqrt[1 - a"2*x"2]*ArcSin[a*x]~3)/(75%a~5) + (16*x~2*Sqrt[1

- a”2*x"2]*ArcSin[a*x]~3)/(75%a"3) + (4*x"4xSqrt[l - a~2%x"2]*ArcSin[a*x]~
3)/(25%a) + (x"b*ArcSin[a*x]~4)/5

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])™n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(dx(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])"(n - 1))/Sqrt[l - c~2
*x~2], x], x] /; FreeQl[{a, b, c, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 4707
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Int[(((a_.) + ArcSin[(c_.)*(x_)]1*(b_.))"(n_.)*((f_.)*(x_))"(m_))/Sqrt[(d_)
+ (e_.)*(x_)"2], x_Symbol] :> Simp[(fx(f*x)~(m - 1)*Sqrt[d + exx"2]*(a + bx
ArcSin[c*x])"n)/(exm), x] + (Dist[(f72*%(m - 1))/(c”2*m), Int[((f*x)"(m - 2)
x(a + bxArcSin[c*x])"n)/Sqrt[d + e*xx~2], x], x] + Dist[(b*f*n*Sqrt[l - c~2x
x72])/(cxm*xSqrt[d + exx™2]), Int[(f*x)"(m - 1)*(a + b*ArcSin[c*x])~(n - 1),
x], x]) /; FreeQl{a, b, c, d, e, £}, x] && EqQ[c™2*d + e, 0] && GtQ[n, O]
&& GtQ[m, 1] && IntegerQ[m]

Rule 4677

Int[((a_.) + ArcSin[(c_.)*(x_)]1*(b_.))"(n_.)*(x_)*((d_) + (e_.)*(x_)"2)"(p_
.), x_Symbol] :> Simp[((d + e*x"2)"(p + 1)*(a + b*ArcSin[c*x]) n)/(2*%ex(p +
1)), x] + Dist[(b*n*d"IntPart[pl*(d + e*xx~2) FracPart[p])/(2*cx(p + 1)*(1
- ¢72*%x72)"FracPart([p]), Int[(1 - c™2*x"2)"(p + 1/2)*(a + b*ArcSin[c*x])~(n
-1, x], x] /; FreeQ[{a, b, c, d, e, p}, x] && EqQ[c™2*d + e, 0] && GtQ[n
, 0] && NeQ[p, -1]

Rule 4619

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.), x_Symbol] :> Simp[x*(a + b*Ar
cSin[c*x])"n, x] - Dist[b*c*n, Int[(x*(a + bxArcSin[c*x])~(n - 1))/Sqrtl[l -
c~2xx”2], x], x] /; FreeQ[{a, b, c}, x] && GtQ[n, O]

Rule 8
Int[a_, x_Symbol] :> Simp[a*x, x] /; FreeQ[a, x]

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

eQ[m, -1]

Rubi steps
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1 3
[t sin @ = g it - )f 2 Sm_ aii? dx
3 sin" L (ax)?
44 1_22 3 12 16f—dx
25a 5 o5 V25a

16x2V1 — a2x2 S.in_l(ax)3 4341 - a2x2 sin "} (ax)? 5

= _EXS sin™! (ax)2 + e s + 5x sin~!(ax)* - —
24x*V1 - 22 sin H(ax)  16x3sin(ax)? 12 5 sl (ax)? + 32V1 — a?x?sin~ (ax)3
= - - — —x%sin” (ax
625a 75a2 125 75a°

_ 24x°  1088x*V1 - a2x? sinMax)  24x*V1 - a2x2sin Y(ax)  32xsin l(ax)? 1623 sin " (ax)
~ 3125 562543 625a 25a4 75a2
_1088x° s 24x5  16576V1 — a2x2sin H(ax)  1088x2V1 — a2x2sin Y(ax)  24x*V1 — a2x2sin”
1687542 3125 5625a° 562543 625a

16576x  1088x3  24x5  16576V1 —a?x2sin ‘(ax) 1088x2V1 — a2x2sin ‘(ax) 24x*V1 -

= —+ —
5625a* " 1687542 3125 5625a° 562543

Mathematica [A] time = 0.0747238, size = 150, normalized size = 0.6

8ax (8La*x* + 680a%x? + 31080) + 168754 sin~ (ax)* — 900ax (9a*x* + 204222 +120) sin~" (ax)? + 4500V1 - 4222

84375a°

Antiderivative was successfully verified.

[In] Integrate[x~4*ArcSin[ax*x]~4,x]

[Out] (8*axx*(31080 + 680*a~2*x~2 + 81l*a~4*x"4) - 120xSqrt[1 - a~2xx~2]*(2072 + 1
36*%a~2%x"2 + 27*a~4*x"4)*ArcSin[a*x] - 900*a*xx* (120 + 20%a”2*x"2 + 9*a”~4x*x”
4)*xArcSin[a*xx] "2 + 4500%Sqrt[1 - a™2*x72]*(8 + 4*%a~2*x"2 + 3*a~4*xx"4)*ArcSi
nlaxx]~3 + 16875*a~5*x~5*xArcSin[a*x]~4)/(84375%a"5)

Maple [A] time = 0.059, size = 197, normalized size = 0.8

1 (a5 (arcsin (ax))* 4 (arcsin (ax))® (3 atx* + 4a%x% + 8) Narraell 32 ax (arcsin (ax))* .\ 16576ax 64 arc

P 5 " 75 25 5625

Verification of antiderivative is not currently implemented for this CAS.

p
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[In] int(x"4*arcsin(a*x)”~4,x)

[Out] 1/a"5*%(1/5*a”~b*x"b*arcsin(a*x) "4+4/75*arcsin(axx) ~3* (3*a~4*x"4+4*a~2*xx"2+8)
*(-a"2%x72+1) " (1/2)-32/25*a*x*arcsin(a*x) "2+16576/5625*xa*x-64/25*arcsin (a*xx
Yx(-a"2%x"2+1) " (1/2)-12/125*%a"~b*xx"b*arcsin(a*x) "2-8/625*arcsin (a*x) * (3xa~4*
X"4+4%a"2%x"248) * (—a"2xx"2+1) ~(1/2)+24/3125%a"5*xx"5+1088/16875%a"3*x"3-16/7
5%a”~3xx " 3*arcsin(axx) "2-32/225*%arcsin(a*x) *(a~2*x"2+2) * (—a~2*x"2+1) " (1/2))

Maxima [A] time = 1.8534, size = 279, normalized size = 1.12

15 (27 V—a2;

1 (@) 4 4 (3V-a2x? +1x* . 4V—-a2x2 + 1x2 N 8 V—-a2x2 +1 0 (0 5
— x° arcsin (ax)” + — aarcsin (ax)” - ———|(2a
5 75 a2 at ab 84375

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4*arcsin(a*x)~4,x, algorithm="maxima")

[Out] 1/5*x"5*arcsin(a*x)~4 + 4/75%(3xsqrt(-a™2*xx"2 + 1)*x74/a"2 + 4xsqrt(-a~2*x”
2 + 1)*x72/a”4 + 8*sqrt(-a”2*x"2 + 1)/a"6)*a*xarcsin(a*xx)”~3 - 4/84375%(2*ax*(

16%x (27*sqrt (-a™2*x"2 + 1)*a”2*x"4 + 136%sqrt(-a”2*x"2 + 1)*x"2 + 2072*sqrt(
-a"2*x"2 + 1)/a"2)*arcsin(a*x)/a”5 - (81xa~4*x~5 + 680*a~2*x"3 + 31080%x)/a

T6) + 22b6%(9%a"4*x”5 + 20%a"2xx"3 + 120%x)*arcsin(axx)”~2/a"b)*a

Fricas [A] time = 2.14933, size = 352, normalized size = 1.41

16875 a5x5 arcsin (ax)* + 648 a®x + 5440 a3x3 — 900 (9 a°x® +20a3x3 + 120 ax) arcsin (ax)? + 248640 ax + 60 V—a2
84375 a®

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4*arcsin(a*x)~4,x, algorithm="fricas")

[Out] 1/84375%(16875*a~5*xx"5*arcsin(a*x) "4 + 648*a”~bxx~5 + 5440%a~3*x"3 - 900* (9%
a"bxx”5 + 20%a”3%x”3 + 120%a*x)*arcsin(a*xx)”2 + 248640*a*xx + 60*sqrt(-a”~2*x

"2 + 1)*(75%(3*a"4*xx"4 + 4xa~2%x"2 + 8)*arcsin(axx)”"3 - 2x(27*a"4*x"4 + 136
*¥a"2*x72 + 2072)*arcsin(a*xx)))/a”5
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Sympy [A] time = 18.6481, size = 241, normalized size = 0.96

Basin® (ax)  12%asin® (av)  24x°  dtV-r22+1asin® (ax)  24x*V-s2x2+1asin(ax) 1623 asin® (ax) + 1088x3 16x2V-a2x2+1 asin® |
5 125 3125 25a 625a 75a2 1687542 75a3

0

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**4*asin(a*x)**4,x)

[Out] Piecewise((x**b5*asin(a*x)**4/5 - 12*xx**5*asin(a*x)**2/125 + 24*x**5/3125 +

4xxk*k4ksqrt (—axx2*x*x*2 + 1)*asin(axx)**3/(25%a) - 24*xx*k4xsqrt(—a*x*2kx*x*2 +
1)*asin(a*xx)/(6265%a) - 16*x**3*asin(axx)**2/(75%xa*x*2) + 1088*x**3/(16875%a

*x%2) + 16%x*k*2xsqrt (—a*x*x2*x**2 + 1)*asin(ax*x)**3/(75%xa*x*3) - 1088*x**2*xsqrt
(—ax*2xx*x2 + 1)xasin(a*x)/(5625%a**3) - 32*xx*asin(axx)**2/(25xa*x4) + 1657

6%xx/(56626%a*x*4) + 32xsqrt(-a*x*x2*x**2 + 1)*asin(ax*x)**3/(75%a*x*5) - 16576%sq

rt(—ax*2xx*x*2 + 1)xasin(a*x)/(5625*%a**5), Ne(a, 0)), (0, True))

Giac [A] time = 1.29041, size = 412, normalized size = 1.65

2 2 2
(azx2 - 1) xarcsin (ax)* 2 (a2x2 - 1)x arcsin (ax)* 12 (a2x2 - 1) xarcsin (ax)®  yarcsin (ax)* 4 (a2x2 - 1) v
+ —
5a4 5 a4 125 a* 5a*

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4*arcsin(a*x)”~4,x, algorithm="giac")

[Out] 1/5*%(a"2*x"2 - 1) 2kx*arcsin(a*x)”4/a"4 + 2/5%(a"2*xx"2 - 1)*x*arcsin(axx)~4
/a4 - 12/125%x(a”2xx"2 - 1) 2*x*arcsin(ax*x)”2/a"4 + 1/5xx*arcsin(a*x) 4/a"4

+ 4/26%(a"2*x72 - 1)72*sqrt(-a”2#x"2 + 1)*arcsin(axx)~3/a”b - 152/375%(a"2

*x72 - 1)*x*arcsin(a*xx)”~2/a"4 - 8/15*%(-a"2*x"2 + 1)~ (3/2)*arcsin(a*x)~3/a"5

+ 24/3125%(a"2*x"2 - 1)72*x/a"4 - 596/375*xx*arcsin(a*x)~2/a"4 - 24/625*%(a"

2%x72 - 1)72*sqrt(-a”2%x”2 + 1)*arcsin(a*x)/a”b + 4/5xsqrt(-a”2*x"2 + 1)*ar
csin(ax*xx)~3/a"5 + 6736/84375%x(a"2*x"2 - 1)*x/a"4 + 304/1125%(-a"2*%x"2 + 1)~
(3/2)*arcsin(a*x)/a~b + 254728/84375xx/a"4 - 1192/375%sqrt(-a~2*x"2 + 1)*ar
csin(axx)/a”~5



221

3.34 f x3 sin~! (ax)* dx
Optimal. Leaf size=198

4522 3Vl -a2x2sin(ax)®  3x3V1 - a2x2sin l(ax)  9x2sin~(ax)? . 3xV1 — a2x2sin H(ax)®  45xV1 - a2x

+
12842 4a 32a 1642 8as3 64¢

[Out] (45%x72)/(128*a”2) + (3*x74)/128 - (45*xx*Sqrt[1 - a~2%x"2]*ArcSin[a*x])/(64
*a~3) - (3*x73*%Sqrt[l - a~2*xx"2]*ArcSin[a*x])/(32%a) + (45*ArcSin[a*x]~2)/(
128*%a~4) - (9*x~2*ArcSin[a*x]~2)/(16*a~2) - (3*x"4*ArcSin[a*x]~2)/16 + (3*x
*Sqrt[1 - a”2*x72]*ArcSin[a*x]~3)/(8%a~3) + (x73*Sqrt[1l - a”2xx"2]*ArcSin[a
*xx]73)/(4*a) - (3xArcSin[a*x]~4)/(32%a"4) + (x"4*ArcSin[a*xx]~4)/4

Rubi [A] time = 0.516077, antiderivative size = 198, normalized size of antiderivative =
1., number of steps used = 14, number of rules used = 4, integrand size = 10, number of rules _

integrand size
0.4, Rules used = {4627, 4707, 4641, 30}

4522 3Vl - a2x2sin(ax)®  3x3V1 - a2x2sinl(ax)  9x2sin ' (ax)? N 3xV1 — a2x2sin H(ax)®  45xV1 - a2x

+
12842 4a 32a 1642 8a3 64¢

Antiderivative was successfully verified.

[In] Int[x"3*ArcSin[a*x]~4,x]

[Out] (45%x72)/(128*a~2) + (3*x74)/128 - (4b5*xxSqrt[l - a~2*x"2]*ArcSin[a*x])/(64
*a~3) - (3*x73*Sqrt[l1 - a”2*x"2]*ArcSin[a*x])/(32%a) + (45%ArcSin[a*x]~2)/(
128+*a~4) - (9*x"2*ArcSin[ax*x]~2)/(16*a"2) - (3*x"4xArcSin[a*x]~2)/16 + (3*x
xSqrt[1 - a™2xx"2]*ArcSin[a*x]~3)/(8%a"3) + (x73*Sqrt[l1 - a~2*x"2]*ArcSin[a
xx]73)/(4%a) - (3*ArcSin[a*x]~4)/(32*xa"4) + (x"4*ArcSin[a*x]~4)/4

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])"n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(d*¥(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])~(n - 1))/Sqrt[l - c~2
xx~2], x], x] /; FreeQ[{a, b, c, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 4707

Int[(((a_.) + ArcSin[(c_.)*(x_)]1*(b_.))"(n_.)*((f_.)*(x_))"(m_))/Sqrt[(d_)
+ (e_.)*(x_)"2], x_Symbol] :> Simp[(fx(f*x)~(m - 1)*Sqrt[d + e*x”"2]*(a + bx
ArcSin[c*x]) "n)/(e*xm), x] + (Dist[(f"2%(m - 1))/(c”2*m), Int[((f*x)~(m - 2)
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x(a + b*ArcSin[c*x])"n)/Sqrt[d + e*x~2], x], x] + Dist[(b*f*n*xSqrt[l - c~2%
x72])/(c*xm*xSqrt[d + exx”2]), Int[(f*xx)"(m - 1)*(a + b*ArcSin[c*x])~(n - 1),
x], x]) /; FreeQ[{a, b, c, 4, e, f}, x] && EqQ[c™2+d + e, 0] && GtQ[n, 0]

&& GtQ[m, 1] &&

Rule 4641

IntegerQ[m]

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)/Sqrt[(d_) + (e_.)*x(x_)"2], x_S
ymbol] :> Simp[(a + b*ArcSin[c*x])~(n + 1)/(bxcxSqrt[d]l*(n + 1)), x] /; Fre

eQ[{a, b, c, d,

Rule 30

e, n}t, x] & EqQ[c™2xd + e, 0] && GtQ[d, 0] && NeQ[n, -1]

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

eQ[m, -1]

Rubi steps

f x3 sin " H(ax)t dx =

Mathematica [A]

x4 sin~ (ax)?

— " dx
V1 - a2x?
3 x2 sin_l(ux)3 d
B3V - a22sin (ax)® 1 3 Ve X

+ ZX4 sin Hax)* - 1 f x3 sin”H(ax)? dx —

1
AIX4 sin Hax)t - a

4a 4a
3 sin~
3 4., o 3aVl-a22sin(ax)®  OVI-a2sin(ax)® 1, ., J N
—Rx sin” (ax)~ + Py + " +Zx sin” (ax) B—
[

303Vl — a2x2sin Yax)  9x2sin'(ax)? 3 TN
- - — —x*gin " (ax)- +

3xV1 — a2x2 sin"(ax)3 . x3V1 -

32a 16a2 16 843
3¢t 45xV1-a2x?sin (ax)  3x°V1-a2sin'(ax) 9x%sin (ax)® 3, . . ., 3x
— - - - — —x*sin”™ (ax)* + —
128 64a3 32a 1642 16
45x? N 3xt 45xV1 - a22sin Hax)  3x3V1 - a2x2 sin” ! (aw) N 45sin " M(ax)?  9x?sin " (ax
12842 128 64a3 32a 128a* 16a2

time = 0.0589461, size = 135, normalized size = 0.68

3a%x? (a2x2 + 15) +4 (8a4x4 — 3) sin~!(ax)* + 16axV1 — a2x2 (2a2x2 + 3) sin~ (ax)® - 3 (8a4x4 +24a%x% - 15) sin™! (ax

Antiderivative was

12844

successfully verified.
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[In] Integrate[x~3*ArcSin[a*x]~4,x]

[Out] (3*%a~2*x"2%(15 + a™2%x72) - 6*axx*Sqrt[l - a”2*x72]*(15 + 2*a”~2%x"2)*ArcSin
[a*x] - 3*%(-15 + 24*a”2%x"2 + 8*a~4*x"4)xArcSin[a*x] "2 + 16%a*xxSqrt[l - a~
2%x72] % (3 + 2xa”2*x72)*ArcSin[a*x] "3 + 4% (-3 + 8xa"4*x"4)*ArcSin[axx]~4)/(1

28%a~4)

Maple [A] time = 0.059, size = 209, normalized size = 1.1

4,4 : 4 : 3 44 .
| e @), QU)o gVt 11 - 3axy B 4143 aresin ax) - 2O

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*arcsin(a*x)”~4,x)

[Out] 1/a"4*(1/4*a"~4*x"4*arcsin(a*x) "4-1/8*arcsin(a*x) 3% (-2*a " 3*x"3*(-a"2*x"2+1)
~(1/2)-3*axx* (—a"2*xx"2+1) "~ (1/2)+3*arcsin(a*x))-3/16*xa"4*x"4*arcsin(a*xx) ~2+3
/64*xarcsin(axx) *(-2%a~3*x"3* (-a"2*%x"2+1) " (1/2) -3*a*xx* (—a"2*xx"2+1) ~(1/2) +3*a
rcsin(ax*xx))+27/128*arcsin(a*x) ~2+3/128*%a"~4*xx~4+45/128*a~2*%x"2-9/16* (a~2*x"2
-1)*arcsin(a*xx) "2-9/16*arcsin(a*x) * (a*x* (-a"2*x"2+1) ~(1/2)+arcsin(a*x))+9/3

2%arcsin(a*x) ~4)

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

3
1 4 \/ax +1\/—ax+1x4 arctan (ax, \/ax+1\/—ax+1)
1 x*arctan (ax, \/ax + 1\/—ax + 1) +a f 71 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*arcsin(a*x)~4,x, algorithm="maxima"

[Out] 1/4*x"4xarctan2(a*xx, sqrt(axx + 1)*sqrt(-a*x + 1))74 + axintegrate(sqrt(a*x
+ 1)*sqrt(-a*x + 1)*x"4*arctan2(a*x, sqrt(a*xx + 1)*sqrt(-a*x + 1))73/(a"2x%

x"2 - 1), x)
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Fricas [A] time = 2.2093, size = 292, normalized size = 1.47

3atxt + 4 (8 atxt - 3) arcsin (ax)* + 45a2x% - 3 (8 atx* + 24 a?x% - 15) arcsin (ax)® + 2 V-a2x2 + 1(8 (2 ax3+3 ax) :
128 a*

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*arcsin(a*x)~4,x, algorithm="fricas")

[Out] 1/128*%(3*a"4*xx"4 + 4x(8*a~4*xx"4 - 3)*arcsin(a*x) 4 + 45*%xa~2xx"2 - 3*(8*xa~4x
X74 + 24xa”2%x”2 - 15)*arcsin(a*xx)”2 + 2xsqrt(-a”2*x"2 + 1)*(8%(2%a"3%x"3 +
3xa*x)*arcsin(a*xx) "3 - 3*%(2*a”"3*xx"3 + 1b5%axx)*arcsin(ax*x)))/a"4

time = 15.126, size = 190, normalized size = 0.96

Sympy [A]
—a2x2+1asin® (ax)  3x3V-a2x2+1lasin(ax) 9x%asin®(ax)  45x2  3xV-a2x2+lasin®(ax) 45
4 16 128 4a 32a 1642 12842 843

x4 asin® (ax)  3x* asin® (ax) 3x4 x3
0

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(x**3*asin(a*x)**4,x)

[Out] Piecewise((x**4*asin(a*xx)**4/4 - 3xx*k*xd*asin(axx)**2/16 + 3*xx**4/128 + x**3
xsqrt (—a*x*2xx**2 + 1)*asin(a*xx)**3/(4*%a) - 3*xx*x3*xsqrt(-a*x*2*x**2 + 1)*asin
(axx)/(32%a) - 9xx**2*asin(ax*x)**2/(16*a*x*2) + 45xx**2/(128*a**2) + 3*xx*sqr
t(—a*x*x2*x**2 + 1)*asin(ax*x)**3/(8*a*x*3) - 4bxx*sqrt(-ax*2xx**2 + 1)x*asin(ax
x)/ (64*ax*x3) - 3*asin(a*x)**x4/(32*%xax*x4) + 45xasin(a*xx)**x2/(128xax*x*4), Ne(a,

0)), (0, True))

Giac [A] time = 1.41395, size = 316, normalized size = 1.6

3
3 2
(—a2x2 + 1) 2y arcsin (ax)° (a2x2 - 1) arcsin (ax)*  5vV_22x2 + 1x arcsin (ax)® (a2x2 - 1) arcsin (ax)* 3 (—c
- + + + +
4 a3 4% 843 2a*

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*arcsin(a*x)”~4,x, algorithm="giac")
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[Out] -1/4*x(-a"2*x"2 + 1)~ (3/2)*x*arcsin(a*x)~3/a"3 + 1/4x(a"2%x"2 - 1) 2*arcsin(
a*x)"4/a”4 + 5/8xsqrt(-a”2xx"2 + 1)*x*arcsin(axx)”~3/a"3 + 1/2*%(a"2*x"2 - 1)
*arcsin(a*x)"4/a"4 + 3/32x(-a"2%x"2 + 1)~ (3/2)*x*arcsin(a*x)/a~3 - 3/16*(a”
2*x~2 - 1)72%arcsin(a*x)”2/a"4 + 5/32*arcsin(a*x)~4/a"4 - 51/64*sqrt(-a~2*x
"2 + 1)*x*arcsin(a*x)/a~3 - 15/16*(a"2*x"2 - 1)*arcsin(a*x)”~2/a"4 + 3/128%(
a"2*%x"2 - 1)72/a"4 - 51/128*arcsin(a*x)~2/a"4 + 51/128*%(a"2*x"2 - 1)/a"4 +

195/1024/a"4
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3.35 f x2sin~! (ax)* dx

Optimal. Leaf size=166

4x2V1 — 2222 sin Y ax)? N 8V1 — a2x2sin Y(ax)®  8x2V1 — a2x2sin H(ax) 160V1 — a2x2 sin"*(ax) N 160x  8xsin

9 943 27a 2743 2722

[Out] (160%*x)/(27*a"2) + (8%xx73)/81 - (160*Sqrt[1 - a~2*x"2]*ArcSin[ax*x])/(27*a"3
) - (8xx"2*xSqrt[1 - a~2*xx"2]*ArcSin[a*x])/(27*a) - (8*xxArcSin[ax*x]~2)/(3*a

~2) - (4*x73*ArcSin[a*x]~2)/9 + (8*%Sqrt[l - a~2*x"2]*ArcSin[a*x]~3)/(9*a"~3)

+ (4xx724Sqrt[1 - a"2*x"2]*ArcSin[a*x]~3)/(9*a) + (x"3*ArcSin[a*x]"4)/3

Rubi [A] time = 0.353041, antiderivative size = 166, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 11, number of rules used = 6, integrand size = 10, e -

integrand size
0.6, Rules used = {4627, 4707, 4677, 4619, 8, 30}

3

4x*V1 - a2x2 sin "} (ax)? .\ 8V1 — a2x2sinHax)®  8x2V1 —a2x2sin (ax) 160V1 — a2x2 sin"*(ax) .\ 160x  8xsin

9 943 274 2743 2722

Antiderivative was successfully verified.

[In] Int[x"2*ArcSinla*x]~4,x]

[Out] (160xx)/(27*a"2) + (8%x73)/81 - (160*Sqrt[1 - a~2*x~2]*ArcSin[axx])/(27*a"3
) - (8*%x72*xSqrt[1 - a”2*x"2]*ArcSin[a*xx])/(27*a) - (8*x*ArcSin[a*x]~2)/(3*a

~2) - (4*x”"3xArcSin[a*x]"2)/9 + (8xSqrt[1 - a~2*x"2]*ArcSin[axx]~3)/(9*a"3)

+ (4xx72*%Sqrt[1 - a~2*xx"2]*ArcSin[a*x]~3)/(9%a) + (x"3*%ArcSin[a*x]~4)/3

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])™n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(dx(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])"(n - 1))/Sqrt[1l - c~2
*x~2], x], x] /; FreeQ[{a, b, ¢, d, m}, x] & IGtQ[n, 0] && NeQ[m, -1]

Rule 4707

Int[(((a_.) + ArcSin[(c_.)*(x_)]*(b_.)) " (n_.)*x((f_.)*(x_))"(m_))/Sqrt[(d_)

+ (e_.)*x(x_)"2], x_Symbol] :> Simp[(f*x(f*xx)~(m - 1)*Sqrt[d + exx"2]*(a + bx
ArcSin[c*x])"n)/(e*xm), x] + (Dist[(f"2%(m - 1))/(c”2*m), Int[((f*x)"(m - 2)
x(a + b*ArcSin[c*x])"n)/Sqrt[d + e*x"2], x], x] + Dist[(b*f*n*xSqrt[l - c~2%
x72])/(c*xm*Sqrt[d + exx”2]), Int[(f*xx)"(m - 1)*(a + b*ArcSin[c*x])~(n - 1),

3
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x], x]) /; FreeQ[{a, b, c, d, e, f}, x] && EqQ[c™2xd + e, 0] && GtQ[n, 0]
&& GtQ[m, 1] && IntegerQ[m]

Rule 4677

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_.)*(x_)*((d_) + (e_.)*(x_)"2)"(p_
.), x_Symbol] :> Simp[((d + e*x"2)"(p + 1)*(a + b*ArcSin[c*x]) n)/(2*xex(p +
1)), x] + Dist[(b*n*d~IntPart[pl*(d + e*xx~2) FracPart[p])/(2*xcx(p + 1)*(1
- ¢72*%x72)"FracPart([p]), Int[(1 - c™2*x"2)"(p + 1/2)*(a + b*ArcSin[c*x])~(n
-1, x], x] /; FreeQ[{a, b, c, d, e, p}, x] && EqQ[c™2*d + e, 0] && GtQ[n
, 0] && NeQ[p, -1]

Rule 4619

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.), x_Symbol] :> Simp[x*(a + b*Ar
cSinf[c*x])"n, x] - Dist[b*c*n, Int[(x*(a + b*ArcSin[c*x])~(n - 1))/Sqrtl[l -
c~2xx72], x], x] /; FreeQ[{a, b, c}, x] && GtQ[n, O]

Rule 8

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

eQ[m, -1]

Rubi steps
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3 sin~}(ax)?

V1 — a2x2
X sinfl(ax)3

_avl- aZ;c: sin_(ax) + %x3 sin "} (ax)* - g f 2 5in " (ax)? dx — ;;zxz

8V1 — a2x2 sin” ! (ax)? . 4x°V1 - a2x2sin Hax)® 1 5 .

8 [sin™
+ —x3sin” (ax)* - f—
9a3 9a 3 3

8V1 — a2x2 sin” ! (ax)? N 4x*V1 - 4

1 1
f x2sin”Hax)4 dx = §x3 sin~}(ax)* — 5(411) f dx

4
= —§x3 sin " (ax)? +

8x2V1 — a2x2sin(ax) 8xsin~l(ax)? 4 3

sin (ax)? +

- 274 32 9 93
8x3  160V1—a2x2sin (ax) 8x2V1 - a2x2sin '(ax) 8xsin l(ax)? 4 3 1, o 8V1
= —- - - - =x’sin” " (ax)” + —
81 2743 27a 342 9
160x  8x® 160V1-a2x2sin”'(ax) 8x*V1-a2x?sin'(ax) Sxsin (ax)® 4 5 .
= 4= _ - - - —x°sin (ax)’
27a2 = 81 27a3 27a 3a2 9

Mathematica [A] time = 0.0481252, size = 114, normalized size = 0.69

8ax (u2x2 + 60) + 274323 sin” ! (ax)* + 36V1 — a2x2 (a2x2 + 2) sin(ax)? - 36ax (u2x2 + 6) sin~}ax)? — 24V1 — a2x2 (a
81a3

Antiderivative was successfully verified.

[In] Integrate[x~2*ArcSin[a*x]~4,x]

[Out] (8*axx*(60 + a~2*x"2) - 24*Sqrt[l - a~2*x"2]*(20 + a~2xx"2)*ArcSin[a*x] - 3
6*xaxxx (6 + a”2+x"2)*ArcSin[a*x] "2 + 36*Sqrt[1 - a™2*x"2]*(2 + a~2*x~2)*ArcS
inf[a*x] "3 + 27*a”3*x"3*ArcSin[a*x]~4)/(81*a"3)

Maple [A] time = 0.048, size = 130, normalized size = 0.8

% P (arc;in (ax))* . 4 (arcsin (axg))3 (a2x2 + 2) Narwyell 8ax (arc;in (ax))? N 16§7ax 16 arc;in (ax) N

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*arcsin(a*x)~4,x)
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[Out] 1/a"3%(1/3*a"3*x"3*arcsin(a*x) ~4+4/9*arcsin(a*x) " 3*(a"2*%x"2+2)* (—a~2*xx"2+1)
~(1/2)-8/3*a*x*arcsin(a*xx) "2+160/27*xa*x-16/3*arcsin(a*x) *(-a"2*xx"2+1) "~ (1/2)
-4/9%a”"3*x"3*arcsin(a*x) ~2-8/27*xarcsin(a*xx)*(a"2*xx"2+2) * (-a"2*x"2+1) ~(1/2) +

8/81%a~3*x"3)

Maxima [A] time = 1.68667, size = 198, normalized size = 1.19

20 V-a2x2+1 .
3 (V—a2x2 +1x% + a—Z) arcsin

T, . 4 V-a22 +1x2  2V-a2x2 +1 , 3
—x°arcsin (ax)” + —a + arcsin (ax)” — —|[2a
3 9 a2 a* 81 a3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*arcsin(a*x)”4,x, algorithm="maxima")
g g

[Out] 1/3*x"3*arcsin(a*x)”4 + 4/9*a*x(sqrt(-a”2*x"2 + 1)*x72/a”2 + 2xsqrt(-a~2*x"2
+ 1)/a"4)*arcsin(a*x)”~3 - 4/81*(2%a*x(3*x(sqrt(-a”2*x"2 + 1)*x~2 + 20*sqrt(-
a"2*x"2 + 1)/a"2)*arcsin(a*x)/a”3 - (a"2*x"3 + 60*x)/a"4) + 9x(a"2*x"3 + 6%

x)*arcsin(a*xx)~2/a"3)*a

Fricas [A] time = 2.01002, size = 247, normalized size = 1.49

27 a3x3 arcsin (ax)* + 8 a3x3 - 36 (a3x3 +6 ax) arcsin (ax)* + 480 ax + 12 V-a2x2 + 1(3 (a2x2 + 2) arcsin (ax)® - 2 (a
81a3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*arcsin(a*x)”~4,x, algorithm="fricas")

[Out] 1/81%(27*a”3*x"3*arcsin(a*x)”~4 + 8*a~3*x~3 - 36%(a"3*x"3 + 6%a*x)*arcsin(ax
X)72 + 480*axx + 12*%sqrt(-a”2*x"2 + 1)*(3*x(a”2*x72 + 2)*arcsin(a*x)™3 - 2x(

a~2xx”~2 + 20)*arcsin(ax*x)))/a"3

Sympy [A] time = 5.59197, size = 158, normalized size = 0.95

—a2x2+1asin(ax) Sxasin®(ax)  160x = 8V-a2x2+lasin®(ax)  16(
3a2 2742 9a3

Basin® (ax)  43asin®(ax) 83 + 42V-a22+1 asin® (ax) 82
3 9 81 9a 27a

0
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2*asin(a*x)**4,x)

[Out] Piecewise((x**3*asin(a*x)*x4/3 - 4*xx*3*asin(axx)**2/9 + 8*xx**3/81 + 4*xx*2
*xsqrt (—a**2xx**2 + 1)*asin(a*xx)**3/(9%a) — 8*xx*2*sqrt(-a*x*2*x**2 + 1)*asin
(axx)/(27%a) - 8xx*asin(ax*x)**2/(3*%ax*2) + 160*x/(27*a**2) + 8*sqrt(-a*x*2*x
*x%2 + 1)*asin(a*x)**3/(9%a*x*3) - 160*sqrt(—a*x*2*xx**2 + 1)*asin(a*x)/(27*a*x*

3), Ne(a, 0)), (0, True))

Giac [A] time = 1.40388, size = 238, normalized size = 1.43

3

(a2x2 - 1)x arcsin (ax)4 x arcsin (ax)4 4 (a2x2 - 1)x arcsin (ax)2 4 (—a2x2 + 1)E arcsin (ax)3 28 x arcsin (ax)z
- - 943 - 9 42

+
342 342 9 42

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x”™2*arcsin(a*x)”~4,x, algorithm="giac")

[Out] 1/3*(a”2*x"2 - 1)*x*arcsin(a*x)”4/a”2 + 1/3*x*arcsin(a*x)~4/a"2 - 4/9*%(a"2x%
x"2 - 1)*x*arcsin(a*x)~2/a"2 - 4/9*%(-a"2*x"2 + 1)~ (3/2)*arcsin(a*x)~3/a"3 -
28/9*x*arcsin(a*x)~2/a"2 + 4/3*sqrt(-a~2*x"2 + 1)*arcsin(a*x)~3/a"~3 + 8/81
*(a”2*%x"2 - 1)*x/a”2 + 8/27x(-a"2*x"2 + 1)~ (3/2)*arcsin(ax*x)/a~3 + 488/81x*x

/a2 - B6/9%sqrt(-a”2*x"2 + 1)*arcsin(ax*x)/a"3
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3.36 f xsin” (ax)* dx

Optimal. Leaf size=111

xV1—a2x2sin"Hax)®  3xV1 - a2x2sinl(ax) sinl(ax)*  3sinM(ax)? 1 oo 1w B, o, 3P
- - + + —x°sin” (ax)* — zx“sin_(ax)* + —
a 2a 442 402 2 2 4
[Out] (3*x72)/4 - (3*x*Sqrt[1 - a™2*x"2]*ArcSin[ax*x])/(2%a) + (3*ArcSin[a*x]~2)/(
4xa”2) - (3*x"2xArcSin[axx]~2)/2 + (x*Sqrt[l - a"2*x"2]*ArcSin[a*x]~3)/a -
ArcSin[a*x]~4/(4*a~2) + (x"2%ArcSin[a*x]~4)/2
Rubi [A] time = 0.237692, antiderivative size = 111, normalized size of antiderivative =
1., number of steps used = 7, number of rules used = 4, integrand size = 8, M =
integrand size
0.5, Rules used = {4627, 4707, 4641, 30}
xV1-a22sin(ax)®  3xV1-a22sinY(ax) sinT'(ax)* 3sinT@x)? 1, 4, o, 3., . 4, o 32
- - + + Ex sin” (ax)* - Ex sin” (ax)* + —

a 2a 442 442 4

Antiderivative was successfully verified.

[In] Int[x*ArcSin[a*x]~4,x]

[Out] (3*x72)/4 - (3*x*Sqrt[1 - a~2*x"2]*ArcSin[ax*x])/(2%a) + (3*%ArcSin[a*x]~2)/(
4xa”2) - (3xx"2xArcSin[axx]~2)/2 + (x*Sqrt[l - a"2*x"2]*ArcSin[a*x]~3)/a -
ArcSin[axx]~4/(4*a~2) + (x"2xArcSin[a*x]~4)/2

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])"n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(d*¥(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[cxx])~(n - 1))/Sqrt[l - c~2
xx~2], x], x] /; FreeQ[{a, b, ¢, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 4707

Int[(((a_.) + ArcSin[(c_.)*(x )]1*(b_.))"(n_.)*x((f_.)*(x_))"(m_))/Sqrt[(d )
+ (e_.)*(x_)"2], x_Symbol] :> Simp[(fx(f*x)~(m - 1)*Sqrt[d + exx"2]*(a + bx
ArcSin[c*x]) n)/(e*m), x] + (Dist[(f"2%(m - 1))/(c”2%m), Int[((f*x)~(m - 2)
x(a + bxArcSin[c*x])"n)/Sqrt[d + exx~2], x], x] + Dist[(b*xf*n*Sqrt[1l - c~2x
x72])/(c*xm*xSqrt[d + exx™2]), Int[(f*xx)"(m - 1)*(a + b*ArcSin[c*x])~(n - 1),
x], x1) /; FreeQl{a, b, c, d, e, £}, x] && EqQ[c™2*d + e, 0] && GtQ[n, O]
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&& GtQ[m, 1] && IntegerQ[m]

Rule 4641

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)/Sqrt[(d ) + (e_.)x(x_)"2], x_S
ymbol] :> Simp[(a + b*ArcSin[c*x])~(n + 1)/(bxcxSqrt[dl*(n + 1)), x] /; Fre
eQ[{a, b, ¢, d, e, n}, x] & EqQ[c™2xd + e, 0] && GtQ[d, O] && NeQ[n, -1]

Rule 30

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

Rubi steps

x2 sin”(ax)?

dx
V1 = 222

fxsm (ax)*dx = ;x sin~(ax)* - (2a )f

sin_l(ax)3

VI — 2.2 3 X
_ 2 a’x? sin” (ax) + 2x sin " Hax)* - 3 f xsin " (ax)? dx - 1+2xz

a
xV1 — a2x2 sin~ (ax)3 sin~}(ax)*

a 442

x%sin” (ax)

\/ — g2x2

2

3
=% sin~!(ax)? + dx

+ 2x sin " (ax)* + (3a) f

3xV1 - a2x2sin " Y(ax) 3 )

== - =X

xV1 — a2x? sin_l(ax)B’ sin~! (ax)*

sin H(ax)? +

+ 2x sin"(ax)t -

2a 2 a 402
3¢ 3xV1-a2sin"'(ax) 3sin'(ax)? 3, ;o xVl-a%Zsin (ax)® sin'(ax
=— - + - —x“sin” (ax)* + -
4 2a 4a2 2 a 4a2

Mathematica [A] time = 0.0289746, size = 96, normalized size = 0.86

3a%x% + (2a2x2 - 1) sin™!(ax)* + 4ax V1 — a2x2 sin"* (ax)® + (3 —~ 6a2x2) sin”™!(ax)? — 6axV1 — a2x2 sin”! (ax)

4a2

Antiderivative was successfully verified.

[In] Integrate[x*ArcSin[a*x]~4,x]

[Out] (3*%a™2*x"2 - 6xa*x*Sqrt[l - a™2xx"2]*ArcSin[a*x] + (3 - 6%a”2*x"2)*ArcSin[a
*x] 72 + 4xa*xx*kSqrt[1 - a”2*x"2]*ArcSin[a*x]~3 + (-1 + 2*%a"2xx"2)*ArcSin[a*x
174)/(4%a~2)
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Maple [A] time = 0.039, size = 117, normalized size = 1.1

2,2 : 4 ) s ' , |
1 ((a“x* —1) (arcsin (ax)) 3a*x* - 3) (arcsin (ax))” 3 ‘
1) + arcsin (@) (avV=a +1 + arcsin (av)) - ( )2 SELLGLN

a2 2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*arcsin(ax*xx)”~4,x)

[Out] 1/a"2%(1/2x(a"2*x"2-1)*arcsin(a*xx) “4+arcsin(ax*xx) "3x(axx*x(-a"2*xx"2+1)~(1/2)+
arcsin(a*xx))-3/2%(a"2*x"2-1)*arcsin(a*x) "2-3/2*arcsin(a*xx) * (a*x* (-a~2*x~2+1
)~ (1/2)+arcsin(ax*xx) )+3/4*xarcsin(a*xx) "2+3/4*a"2*xx"2-3/4*arcsin(a*xx) ~4)

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

3
1 4 \/ax + 1\/—ax + 1x% arctan (ax, \/ax + 1\/—ax + 1)
Exz arctan (ax, \/ax+1\/—ax+1) +2af e

dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*arcsin(a*x)~4,x, algorithm="maxima"

[Out] 1/2*x"2*arctan2(a*x, sqrt(a*x + 1)*sqrt(-a*x + 1))74 + 2%axintegrate(sqrt(a
xx + 1)*sqrt(-a*x + 1)*x"2%arctan2(a*x, sqrt(axx + 1)*sqrt(-a*xx + 1))~3/(a”

2%x"2 - 1), x)

Fricas [A] time = 2.21133, size = 205, normalized size = 1.85
(2 a?x? — 1) arcsin (ax)* + 3a%x% - 3 (2 a?x? — 1) arcsin (ax)* + 2 (2 ax arcsin (ax)® — 3 ax arcsin (ax))\/—azx2 +1

4 a2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*arcsin(a*x)~4,x, algorithm="fricas")

[Out] 1/4%((2%a~2xx"2 - 1)*arcsin(a*x)”~4 + 3*a~2*%xx"2 - 3x(2*%xa”2*x"2 - 1)*arcsin(a
xx) "2 + 2% (2*xaxx*arcsin(a*x)”3 - 3*axx*arcsin(a*xx))*sqrt(-a”™2*x"2 + 1))/a"2



234

Sympy [A] time = 3.34311, size = 104, normalized size = 0.94

2asin® (ax)  3x2asin®(ax) 32  xV-2x2+lasin®(ax)  3xV-a2x2+lasin(ax) asin?(ax)  3asin®(ax)
- + =+ - - — + 5 fora#0
2 2 4 a 2a 4a 4a
0 otherwise

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*asin(a*x)**4,x)

[Out] Piecewise((x**2*asin(a*x)**4/2 - 3xx*x2*asin(a*x)**2/2 + 3*xx*x*2/4 + x*sqrt(
—axk2xx*x*2 + 1)*asin(axx)**3/a - 3xx*sqrt(-ax*2xx*x*2 + 1)*asin(a*xx)/(2*a) -
asin(ax*x)**4/(4d*xax*2) + 3*asin(a*x)**2/(4d*xax*x2), Ne(a, 0)), (0, True))

Giac [A] time = 1.40401, size = 171, normalized size = 1.54

. : 4 . . :
V=222 + 1x arcsin (ax)’ . (a2x2 - 1) arcsin (ax) | arcsin (ax)*  3V-a2x2 + 1xarcsin (ax) 3 (azxz - 1) arcsin (

a 2 q? 4 q2 2a 2 q?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*arcsin(a*x)~4,x, algorithm="giac")

[Out] sqrt(-a~2*x"2 + 1)*x*arcsin(a*x)”3/a + 1/2*%(a"2*xx"2 - 1)*arcsin(a*x)~4/a"2
+ 1/4xarcsin(a*x)~4/a"2 - 3/2*sqrt(-a”2*x”2 + 1)*x*xarcsin(a*x)/a - 3/2x(a"2

*x~2 - 1)*arcsin(a*x)~2/a"2 - 3/4*arcsin(a*xx)”2/a"2 + 3/4*x(a"2*x"2 - 1)/a"2

+ 3/8/a"2
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3.37  [sin(ax)tdx

Optimal. Leaf size=69

4V1 - 222 sin " Hax)®  24V1 — a2x2 sin”}(ax)
a a

+ xsin L (ax)* - 12x sin " (ax)? + 24x

[Out] 24*x - (24*Sqrt[1 - a"2*x"2]*ArcSin[ax*x])/a - 12*x*ArcSin[a*x]~2 + (4*Sqrtl[
1 - a”™2*x72]*ArcSin[a*x]~3)/a + xxArcSin[ax*x]~4

Rubi [A] time = 0.117854, antiderivative size = 69, normalized size of antiderivative =
number of rules

1., number of steps used = 5, number of rules used = 3, integrand size = 6, “ntegrand size
0.5, Rules used = {4619, 4677, 8}

4V1 - a2x?sin Hax)®  24V1 - a2x2 sin " (ax)
a a

+ xsin L(ax)* - 12x sin " (ax)? + 24x

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]~4,x]

[Out] 24*x - (24*Sqrtl[1 - a"2*x"2]*ArcSin[ax*x])/a - 12*x*ArcSin[a*x]~2 + (4*Sqrtl[
1 - a™2xx72]*ArcSin[a*x]~3)/a + x*ArcSin[a*x]~4

Rule 4619

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.))"(n_.), x_Symbol] :> Simp[x*(a + b*Ar
cSin[c*x])"n, x] - Dist[b*c*n, Int[(x*(a + b*ArcSin[c*x])~(n - 1))/Sqrtl[1l -
c™2xx~2], x], x] /; FreeQ[{a, b, c}, x] && GtQ[n, O]

Rule 4677

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.)) " (n_.)*x(x_)*((d_) + (e_.)*(x_)"2)"(p_
.), x_Symbol] :> Simp[((d + e*x"2)"(p + 1)*(a + b*ArcSin[c*x]) n)/(2*xex(p +
1)), x] + Dist[(b*n*d~IntPart[pl*(d + e*xx~2) FracPart[p])/(2*cx(p + 1)*(1
- ¢"2xx72) "FracPart([p]), Int[(1 - c™2*x"2)"(p + 1/2)*(a + b*ArcSin[c*x])~(n
- 1, x], x] /; FreeQ[{a, b, c, d, e, p}, x] && EqQ[c™2*d + e, 0] &% GtQ[n
, 0] && NeQ[p, -1]

Rule 8
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Int[a_, x_Symbol] :> Simpla*x, x] /; FreeQ[a, x]
Rubi steps

xsin}(ax)?

V1 — a2x2

+ xsin Hax)t - 12 f sin " (ax)? dx

f sin H(ax)* dx = xsin"(ax)* — (4a) f dx

_ 4V1 - a2x2 sin~}(ax)?
a

4V1 - a2x2 sin Y (ax)3 x sin~(ax
= —12xsin Hax)? + (@) + xsin” (ax)* + (24a) f xsin_(ax) dx
a \/1 _ azxz

241 — a2x2 sin " (ax)

= —12xsin Y (ax)? +

a
241 - a2x2 sin"}(ax)
a

4V1 — a2x2 sin”~ ! 3
a7x"sin (a3) +xsin_l(ax)4 +24 fl dx
a
41 - a2x2 sin " (ax)?
a

+ xsin~ (ax)*

=24x — —12xsin Y (ax)? +

Mathematica [A] time = 0.0155383, size = 69, normalized size = 1.

4V1 - 222 sin " Hax)®  24V1 — a2x2 sin "} (ax)
a a

+ xsin Y (ax)* - 12x sin " (ax)? + 24x

Antiderivative was successfully verified.

[In] Integrate[ArcSin[ax*x]~4,x]

[Out] 24xx - (24*Sqrt[1l - a~2*x"2]*ArcSin[a*x])/a - 12*x*ArcSin[a*x]~2 + (4*Sqrt[
1 - a™2*x72]*ArcSin[a*x]~3)/a + x*ArcSin[a*x]~4

Maple [A] time = 0.026, size = 67, normalized size = 1.

1
- (ax (arcsin (ax))4 + 4 (arcsin (ax))3 V—-a2x2 +1 —12 ax (arcsin (ax))2 + 24 ax — 24 arcsin (ax) V-a2x2 + 1)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(arcsin(a*xx)~4,x)

[Out] 1/ax*(a*x*arcsin(a*xx) 4+4*xarcsin(a*x) ~3*x(-a~2*x"2+1)~(1/2)-12*a*x*arcsin(a*x
) T2+424xaxx-24*arcsin(a*xx) *x(-a"2*xx"2+1) " (1/2))
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Maxima [A] time = 1.76751, size = 101, normalized size = 1.46

V—a2x2+1 arcsin(ax)
4 V=22 71 arcsin (ax)® m@? 2\
) 4 —a’x* + 1 arcsin (ax) x arcsin (ax) a
xarcsin (ax)” + -12 - a
a a a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~4,x, algorithm="maxima"

[Out] x*arcsin(axx)~4 + 4*sqrt(-a”2*x72 + 1)*arcsin(a*x)~3/a - 12*(x*arcsin(a*x)”
2/a - 2x(x - sqrt(-a”2#x”2 + 1)*arcsin(a*x)/a)/a)*a

Fricas [A] time = 1.92647, size = 149, normalized size = 2.16

ax arcsin (sz)4 —12 ax arcsin (ax)2 +24ax +4V-a?x? + 1(arcsin (ax)3 — 6 arcsin (ax))

a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~4,x, algorithm="fricas")

[Out] (a*xx*arcsin(a*x)”4 - 12*axx*arcsin(a*x)”2 + 24*a*xx + 4xsqrt(-a~2*xx"2 + 1)*(

arcsin(a*x)~3 - 6*xarcsin(ax*x)))/a

Sympy [A] time = 1.98801, size = 65, normalized size = 0.94

4V-a2x2+1asin® (ax)  24V-42x2+1 asin (ax)
- - . fora#0

0 otherwise

{x asin® (ax) —12x asin? (ax) + 24x +
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(asin(a*x)**4,x)

[Out] Piecewise((x*asin(a*x)**4 - 12+x*asin(a*x)**2 + 24%x + 4ksqrt(—ax*x2xx**2 +
1) xasin(a*xx)**3/a - 24*xsqrt(-a**x2*x**2 + 1)*asin(a*x)/a, Ne(a, 0)), (0, Tru
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e))

Giac [A] time = 1.38978, size = 88, normalized size = 1.28

4v=a2x2 + 1 arcsin (ax)° Y 24 V—a?x2 + 1 arcsin (ax)
x —
a

a

x arcsin (ax)4 —12xarcsin (ax)2 +

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~4,x, algorithm="giac")

[Out] x*arcsin(a*x)~4 - 12#x*arcsin(a*x)”2 + 4xsqrt(-a”2%x"2 + 1)*arcsin(a*x)”3/a
+ 24xx - 24xsqrt(-a”2*x"2 + 1)*arcsin(a*x)/a
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.. =1
338 [ g

X

Optimal. Leaf size=113
~2isin”!(ax)*PolyLog (2, eZiSi“_l(‘”‘)) + 3sin”!(ax)?PolyLog (3, e Sm_l(‘”‘)) + 3isin”' (ax)PolyLog (4, e Sin_l(“")) -

[Out] (-I/5)*ArcSin[a*x]”5 + ArcSin[axx] 4*Log[l - E~((2+I)*ArcSin[a*x])] - (2*I)
xArcSin[a*x] "3*PolyLog[2, E~((2*I)*ArcSin[a*x])] + 3*ArcSin[a*x] ~2*PolyLogl[

3, E7((2xI)*ArcSin[a*x])] + (3*I)*ArcSin[axx]*PolyLogl[4, E~((2*I)*ArcSin[ax

x])] - (3*PolyLog[5, E~((2*I)*ArcSin[a*x])])/2

Rubi [A] time = 0.122287, antiderivative size = 113, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 8, number of rules used = 7, integrand size = 10, e =

integrand size
0.7, Rules used = {4625, 3717, 2190, 2531, 6609, 2282, 6589}

~2isin”!(ax)*PolyLog (2, eZiSin_l(‘”‘)) + 3sin”!(ax)?PolyLog (3, e Sin_l(”x)) + 3isin”' (ax)PolyLog (4, e Sin_l(’”‘)) -

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]~4/x,x]

[Out] (-I/5)*ArcSin[a*x]~5 + ArcSin[a*x] 4*Log[l - E~((2*I)*ArcSin[a*x])] - (2*I)
*xArcSin[a*x] “3*PolyLog[2, E~((2*I)*ArcSin[a*x])] + 3*ArcSin[a*x] 2xPolyLogl[

3, ET((2xI)*ArcSin[a*x])] + (3*I)*ArcSin[a*x]*PolyLog[4, E~((2%I)*ArcSin[ax*

x])] - (3*%PolyLog[5, E~((2*I)*ArcSin[a*x])])/2

Rule 4625

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)/(x_), x_Symbol] :> Subst[Int[(
a + b*x)"n/Tan[x], x], x, ArcSin[c*x]] /; FreeQ[{a, b, c}, x] && IGtQ[n, O]

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* (e + f*x)))/(1 + E~(2%Ixk*Pi)*E~(2*Ix(e + f*x))), x],
x] /; FreeQ[{c, d, e, f}, x] && IntegerQ[4xk] && IGtQ[m, O]

Rule 2190
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Int [(((F_)~((g_)*((e_.) + (£_)*x_D)))"(@_)*((c_.) + (d_)*(x_))"(m_.))/
(@) + (b_ )+ ((F_)~((g_.)*((e_.) + (£_.)*(x_))))"(n_.)), x_Symbol] :> Simp
[((c + d*x) mxLog[1 + (bx(F"(gx(e + £*x)))"n)/al)/(bxfxgrnsLogl[Fl), x] - Di
st [(d*m) / (bxf*g*n*Log[F]), Int[(c + d*x)~(m - 1)*Log[1l + (bx(F~(gx(e + f*x)
))"n)/al, x], x] /; FreeQ[{F, a, b, ¢, d, e, f, g, n}, x] && IGtQ[m, O]

Rule 2531

Int[Logll + (e_.)*((F_)~((c_.)*((a_.) + (b_.)*(x_)))) " (n_D1*x((f_.) + (g_.)
*(x_ ))"(m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(e*(F~(c*(a + bxx
)))7"n)1)/(b*cxn*Log[F]), x] + Dist[(g*m)/(bxc*kn*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, £
, g, n}y, x] && GtQ[m, 0]

Rule 6609

Int[((e_.) + (f_.)*(x_)) " (m_.)*PolyLogln_, (d_.)*((F_)"((c_)*((a_.) + (b_.
Y*(x_))))"(p_.)], x_Symbol] :> Simp[((e + f*x) m*PolyLogl[n + 1, d*(F~(c*(a
+ b*x))) "pl)/(bxcxp*Log[F]), x] - Dist[(f*m)/(bxcxp*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, f, n, p}, x] && GtQ[m, 0]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponentiall[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_) /; 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 6589

Int [PolyLogln_, (c_.)*x((a_.) + (b_.)*(x_))"(p_.)1/C(d_.) + (e_.)*(x_)), x_8
ymbol] :> Simp[PolyLog[n + 1, c*(a + b*x)7pl/(exp), x] /; FreeQ[{a, b, c, d
, e, n, p}, x] && EqQ[b*xd, axe]

Rubi steps



241

. =1 4
f w dx = Subst ( f x* cot(x) dx, x, sin_l(ax))
21x 4

1-

1
= —gzsm Yax)® - 2i Subst( — dx, x,sin” (ax))
1 o
= —gisin_l(ax)5 + sin” ! (ax)* log (1 — e2isin 1(‘”‘)) — 4 Subst (f x3 10g( le) dx, x,sin” (ax))

1
= —gi sin~!(ax)° + sin"}(ax)* log (1 — e2/sin” @) o sin~!(ax)3Li, (lem @) ) + 6i Subst ( f x?L

1 .
= —gi sin~!(ax)® + sin " (ax)4 log (1 — e2/sin” @)

1
= —gi sin }(ax)® + sin~}(ax)* log (1 e2isin @) _oj sin”!(ax)3Li, [ e2sin” '@)) 4 3sin” (ax)2Li, (
( — 2isin (ax)3Li, (€25 @) + 3gin" Yax)Li, (.

1 - L
= _Ei sin™ (ax)® + sin"}(ax)* log (1 — e2sin 1(“x)) — 2isin” (ax)3Li, (621 sin 1(“")) + 3sin(ax)?Li, (
) -2i sin_l(ax)?’Liz (ez’ sin” (”x)) + 3sin (ax)2L1 (

1
= —gisin_l(ax)5 + sin"(ax)* log (1 — e2sin” L(ax)

Mathematica [A] time = 0.0442051, size = 113, normalized size = 1.

2isin”* (ax)*PolyLog (2, e 2 Sin_l(’”‘)) + 3sin”!(ax)?PolyLog (3, g% Si“_l(“")) — 3isin”!(ax)PolyLog (4, e‘ZiSi“_l(”x)) -

Warning: Unable to verify antiderivative.

[In] Integrate[ArcSin[a*x]~4/x,x]

[Out] (I/5)*ArcSin[a*x]~5 + ArcSin[a*x]~4*xLogl[l - E~((-2*I)*ArcSin[a*x])] + (2%I)
xArcSin[a*x] "3*PolyLog[2, E~((-2*I)*ArcSin[a*x])] + 3*ArcSin[a*x] ~2*PolyLog

[3, E7((-2*I)*ArcSin[a*x])] - (3*I)*ArcSin[a*x]*PolyLog[4, E~((-2*I)*ArcSin
[a*xx])] - (3xPolyLogl[5, E~((-2*I)*ArcSin[a*x])])/2

Maple [A] time = 0.046, size = 287, normalized size = 2.5

—é (arcsin (ax))5 + (arcsin (ax))4 In (1 + iax + V—a2x? + 1) —4i(arcsin (ax))3 polylog (2, —iax — V—a2x? + 1) +12 (

Verification of antiderivative is not currently implemented for this CAS.

[In] int(arcsin(a*x)~4/x,x)
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[Out] -1/5%I*arcsin(a*x) 5+arcsin(a*x) 4*1n(1+Ixa*xx+(-a~2*xx"2+1)7(1/2))-4*I*arcsi
n(a*x) "3*polylog(2,-I*xaxx-(-a"2*%x"2+1) " (1/2))+12*arcsin(a*x) "2*polylog(3,-I
xa*xx—(-a”2%x"2+1) 7 (1/2) ) +24*xI*arcsin(a*x) *polylog(4,-I*axx-(-a~2*x"2+1)~(1/
2))-24x*polylog(5,-I*a*xx-(-a~2%x"2+1)~(1/2))+arcsin(a*x) “4*1n(1-T*xaxx-(-a~2%*
X72+1)7(1/2)) -4*I*arcsin(a*xx) "3*polylog(2, Ixa*xx+(-a~2*x"2+1)~(1/2))+12*arcs
in(a*x) "2xpolylog(3, I*a*x+(-a™2%x"2+1) ~(1/2) ) +24*I*arcsin(a*x)*polylog(4, I*
axx+(-a”2%x72+1) 7 (1/2))-24*polylog (5, I*xaxx+(-a~2%x"2+1)~(1/2))

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

f arcsin (ax)4 i

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

[In] integrate(arcsin(a*x)~4/x,x, algorithm="maxima"

[Out] integrate(arcsin(axx)~4/x, x)

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

. 4
: arcsin (ax)
integral | ———, x

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~4/x,x, algorithm="fricas")

[Out] integral(arcsin(a*x)~4/x, x)

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

. 4
fasm (ax) i
X

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(asin(a*x)**4/x,x)

[Out] Integral(asin(a*x)**4/x, x)

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

. 4
f arcsin (ax) i

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

[In] integrate(arcsin(a*x)~4/x,x, algorithm="giac")

[Out] integrate(arcsin(a*x)~4/x, x)
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.. =1
339 [y

x2

Optimal. Leaf size=156
12iasin”!(ax)?PolyLog (2, —eism_l(”x)) —12ia sin™* (ax)2PolyLog (2, eism_l(“")) — 244 sin”" (ax)PolyLog (3, _isin” ()

[Out] -(ArcSin[a*x]~4/x) - 8*axArcSin[a*x] “3*ArcTanh[E~(I*ArcSin[a*x])] + (12%I)x
axArcSin[a*x] “2*PolyLog[2, -E~(I*ArcSin[a*x])] - (12%I)*axArcSin[axx]~2*Pol
yLog[2, E~(I*ArcSin[ax*x])] - 24xa*ArcSin[a*x]*PolyLog[3, -E~(I*ArcSin[a*x])

1 + 24xaxArcSin[a*x]*PolyLogl[3, E~(I*ArcSin[a*x])] - (24xI)*axPolyLogl[4, -E
“(IxArcSinf[ax*x])] + (24xI)*a*PolyLogl[4, E~(I*ArcSin[a*x])]

Rubi [A] time = 0.193764, antiderivative size = 156, normalized size of antiderivative =

1., number of steps used = 11, number of rules used = 7, integrand size = 10, number of rules _

0.7, Rules used = {4627, 4709, 4183, 2531, 6609, 2282, 6589}

integrand size

12ia sin~* (ax)?PolyLog (2, —eism_l(“")) —12iasin”! (ax)%PolyLog (2, eism_l(“")) — 24asin”" (ax)PolyLog (3, —eisin” (@)

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]~4/x"2,x]

[Out] -(ArcSin[a*x]~4/x) - 8*axArcSin[a*x] 3*ArcTanh[E~(I*ArcSin[a*x])] + (12%I)x
axArcSin[a*x] "2*PolyLog[2, -E~(I*ArcSin[a*x])] - (12%I)*a*ArcSin[a*x] 2*Pol
yLog[2, E7(I*ArcSin[a*x])] - 24xa*ArcSin[a*x]*PolyLog[3, -E~(I*ArcSin[a*x])

] + 24xaxArcSin[axx]*PolyLog[3, E~(I*ArcSin[a*x])] - (24x*I)*a*PolyLog[4, -E
“(I*ArcSinf[axx])] + (24x*I)*a*PolyLogl4, E~(I*ArcSin[ax*x])]

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])"n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(d*¥(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])~(n - 1))/Sqrt[l - c~2
xx~2], x], x] /; FreeQ[{a, b, c, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 4709

Int[(((a_.) + ArcSin[(c_.)*(x_)]1*(b_.))"(n_.)*(x_)"(m_))/Sqrt[(d_) + (e_.)*
(x_)72], x_Symbol] :> Dist[1/(c™(m + 1)*Sqrt[d]), Subst[Int[(a + b*x) n*Sin
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[x]°m, x], x, ArcSin[c*x]], x] /; FreeQ[{a, b, c, d, e}, x] && EqQ[c™2*d +
e, 0] && GtQ[d, 0] && IGtQ[n, O] && IntegerQ[ml]

Rule 4183

Intlcscl(e_.) + (f_.)*(x )1*((c_.) + (d_.)*(x_))"(m_.), x_Symbol]l :> Simp[(
-2x(c + d*x) “m*xArcTanh[E~(I*(e + f*x))])/f, x] + (-Dist[(d*m)/f, Int[(c + d
*x)"(m - 1)*Logl[l - E~(Ix(e + f*x))], x], x] + Dist[(d*m)/f, Int[(c + d*x)~
(m - 1)*Logl[l + E-(Ix(e + f*x))], x], x]) /; FreeQl[{c, d, e, f}, x] && IGtQ
[m, 0]

Rule 2531

Int[Logll + (e_)*((F)~((c_)*((a_.) + (b_)* DN "(a_)I*x((£f_.) + (g_)
x(x_)) " (m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(ex(F~(cx(a + b*x
)))"n)])/ (bxcxnxLog[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, c, e, £
, g, n}y, x] && GtQ[m, 0]

Rule 6609

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

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponential([u, x]}, Dist[v/D[v, x]
, Subst[Int[Function0fExponentialFunction[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)[v_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 6589

Int [PolyLogln_, (c_.)*((a_.) + (b_.)*(x_))"(p_.)1/C(d_.) + (e_.)*(x_)), x_8
ymbol] :> Simp[PolyLog[n + 1, c*(a + b*x)7pl/(exp), x] /; FreeQ[{a, b, c, d
, e, n, p}, x] && EqQ[bxd, axe]

Rubi steps
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-1 4 -1 4 1 3
f sin éax) gy — _sin (ax) + (4a) f sin” (ax) i
X X x\/l — a2x2
. =1 4
= —w + (4a) Subst ( f x3 cse(x) dx, x, sin_l(ax))
sin”~! (ax)* 1 1 ein , 1
D 8asin~ (ax)® tanh (el sin (‘”‘)) — (12a) Subst ( f x?log (1 -~ e”‘) dx, x, sin (ax)) +
sin”™!(ax)* 1
=—— - 8asin”!(ax) tanh~ ( isin- (”")) +12ia sin™* (ax)2Li, ( isin” (‘”‘)) 12iasin™ (ax)?1
sin”~! (ax)* 1 -1 4 - a1
=2 " _8asin }ax)? tanh” (el sin (’”‘)) +12iasin™ (ax)?Li, (—el sin (”")) —12iasin™ (ax)?1
X
sin~*(ax)* . 1 . i " 9
=" 8asin™ (ax)3 tanh~ ( isin (”")) +12iasin™ (ax)?Li, (—eZ sin (‘”‘)) —12iasin~" (ax)*1
sin~!(ax)* 1 ! 1
= " _8asin }ax)} tanh” (el sin (‘”‘)) +12ia sin~" (ax)2Li, (—eZ sin (“x)) —12iasin™ (ax)?1
X

Mathematica [A] time = 0.266898, size = 198, normalized size = 1.27

(121 sin™" (ax)?PolyLog (2 e isin (”x)) +12isin” (ax)zPolyLog( elsin (”x)) +24sin” (ax)PolyLog( -isin” (@)

Warning: Unable to verify antiderivative.

[In] Integrate[ArcSin[ax*x]~4/x72,x]

[Out] a*x((-I/2)*Pi~4 + IxArcSin[a*x]~4 - ArcSin[a*x]~4/(a*x) + 4xArcSin[a*x]~3*Lo
gll - E7((-I)*ArcSin[a*x])] - 4*ArcSin[axx] 3xLogl[l + E~(I*ArcSin[axx])] +
(12%I)*ArcSin[a*x] "2*PolyLog[2, E~((-I)*ArcSin[a*x])] + (12%I)*ArcSin[a*x]”
2¥PolyLog[2, -E~(I*ArcSin[a*x])] + 24*ArcSin[a*x]*PolyLogl[3, E~((-I)*ArcSin
[a*x])] - 24*ArcSin[a*x]*PolyLog[3, -E~(I*ArcSin[a*x])] - (24*I)*PolyLogl[4,
E7((-I)*ArcSin[a*x])] - (24xI)#*PolyLogl[4, -E~(I*ArcSin[ax*x])])

Maple [A] time = 0.077, size = 241, normalized size = 1.5

. 4
_larcsin (ax)). + 44 (arcsin (ax))’ In (1 —iax — V—-a2x? + 1) — 4.4 (arcsin (ax))’ In (1 + iax + V—a2x? + 1) — 24 g arcsi

Verification of antiderivative is not currently implemented for this CAS.
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[In] int(arcsin(a*x)~4/x"2,x)

[Out] -arcsin(axx)~4/x+4*a*xarcsin(a*x) " 3*x1n(1-Ixa*xx-(-a"2*xx"2+1)~(1/2))-4*a*xarcsi
n(a*x) "3x1n(1+Ixa*xx+(-a~2*x"2+1) "~ (1/2))-24*a*arcsin(a*x) *polylog(3,-I*a*xx—(
-a”2%x72+1) " (1/2) ) +24*a*arcsin(a*xx)*polylog(3, Ixaxx+(-a~2*%x"2+1) " (1/2))+12x%
I*axarcsin(a*x) "2*polylog(2,-T*a*x-(-a~2*%x"2+1) " (1/2))-12*I*a*arcsin(a*x) 2
*polylog(2, Ixa*xx+(-a"2xx"2+1) ~(1/2))+24*I*a*polylog(4, I*xa*xx+(-a~2*xx"2+1) (1
/2))-24xI*a*xpolylog(4,-T*xaxx-(-a~2*x"2+1)~(1/2))

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

V—ax+1 arctan(ax,\/ax+lv—ax+l)
Vax+1(ax—1)x

3
dx

arctan (ax, \/ax + 1\/—ax + 1)4 +4ax f

X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~4/x72,x, algorithm="maxima"

[Out] -(arctan2(a*x, sqrt(axx + 1)*sqrt(-a*x + 1))74 + 4xa*xxxintegrate(sqrt(a*xx +
1) *sqrt(-a*x + 1)*arctan2(a*x, sqrt(a*x + 1)*sqrt(-a*x + 1))73/(a"2*%x"3 -

x), x))/x

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

arcsin (ax)* ]
_— X

integral ( 2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~4/x72,x, algorithm="fricas")

[Out] integral(arcsin(a*x)~4/x72, x)

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

. 4
fasm (ax) i

x2
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(asin(a*x)**4/x**2,x)

[Out] Integral(asin(a*x)**4/x**2, X)

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

farcsin (ax)4 P
———dx

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

[In] integrate(arcsin(a*x)~4/x72,x, algorithm="giac")

[Out] integrate(arcsin(a*x)~4/x72, x)
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- -1
340 [

3
Optimal. Leaf size=119

2aV1 — a?x2 sin " (ax)?

X

—6ia® sin~* (ax)PolyLog (2, e Sm_l(‘”‘)) + 3a%PolyLog (3, eZiSin_l(“x)) - — 2ia® sin~*(ax)® + 6a

[Out] (-2*I)*a~2*ArcSin[a*x]~3 - (2*a*Sqrt[l - a~2*x"2]*ArcSin[a*x]~3)/x - ArcSin
[a*x] "4/ (2%x72) + 6*a”2%ArcSin[a*x] “2xLog[l - E~((2*I)*ArcSin[ax*x])] - (6%I
)*a~2*xArcSin[a*x]*PolyLog[2, E~((2*I)*ArcSin[a*x])] + 3*a~2*PolyLog[3, E~((
2xI)*ArcSin[a*x])]

Rubi [A] time = 0.216142, antiderivative size = 119, normalized size of antiderivative
1., number of steps used = 8, number of rules used = 8, integrand size = 10, number of rules _

integrand size
0.8, Rules used = {4627, 4681, 4625, 3717, 2190, 2531, 2282, 6589}
2aV1 - a2x2 sin "} (ax)?

X

—6ia® sin~* (ax)PolyLog (2, e Sm_l(‘”‘)) + 3a%PolyLog (3, eZiSi“_l(“")) - — 2ia®sin~* (ax)® + 6a

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]~4/x"3,x]

[Out] (-2*I)*a”2xArcSin[a*x]~3 - (2%axSqrt[1 - a~2*x"2]*ArcSin[a*x]~3)/x - ArcSin
[a*x] "4/ (2%x72) + 6*a~2%ArcSin[a*x] "2xLogl[l - E~((2*I)*ArcSin[ax*x])] - (6%I
)*a~2*ArcSin[a*x] *PolyLog[2, E~((2*I)*ArcSin[a*x])] + 3*a~2*PolyLog[3, E~((
2*I)*ArcSin[a*xx])]

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)*((d_.)*(x_)) " (m_.), x_Symbol]
:> Simp[((d*x)~(m + 1)*(a + b*ArcSin[c*x])"n)/(d*x(m + 1)), x] - Dist[(b*c*n
)/(d*¥(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])~(n - 1))/Sqrt[l - c~2
xx~2], x], x] /; FreeQ[{a, b, c, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 4681

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)*((£_.)*(x_)) " (m_)*((d_) + (e_.
)*(x_)72)7(p_), x_Symbol] :> Simp[((f*x)"(m + 1)*x(d + exx"2)"(p + 1)*x(a + b
xArcSin[c*x])"n)/(d*fx(m + 1)), x] - Dist[(b*c*n*d~IntPart[pl*(d + e*x"2)"F
racPart[p])/(fx(m + 1)*(1 - c”2*x"2) FracPart[p]l), Int[(f*x)"(m + 1)*(1 - ¢
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“2xx72) " (p + 1/2)*(a + b*ArcSin[c*x])"(n - 1), x], x] /; FreeQ[{a, b, c, d,
e, £, m, p}, x] && EqQ[c™2*d + e, 0] && GtQ[n, O] && EqQ[m + 2*p + 3, 0] &
& NeQ[m, -1]

Rule 4625

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.))"(n_.)/(x_), x_Symbol] :> Subst[Int[(
a + b*x) n/Tan[x], x], x, ArcSin[c*x]] /; FreeQ[{a, b, c}, x] && IGtQ[n, O]

Rule 3717

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

Rule 2190

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

Rule 2531

Int[Log[l + (e_)*((F_)"((c_)*((a_.) + (b_)*&x_D))ND"(@_)I*x({E_.) + (g_.)
x(x_))"(m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(ex(F~(cx(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~(cx(a + b*x)))™n)], x], x] /; FreeQ[{F, a, b, c, e, £
, g, n}, x] & GtQ[m, 0]

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponentiall[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)I[v_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 6589

Int[PolyLogln_, (c_.)*((a_.) + (b_.)*x(x_))"(p_.01/Cd_.) + (e_.)*x(x_)), x_S
ymbol] :> Simp[PolyLogl[n + 1, cx(a + b*x)"pl/(e*p), x] /; FreeQ[{a, b, ¢, d



, e, n, pt, x] && EqQ[b*d, axe]

Rubi steps

sin~}(ax)* _sin” (ax)4 sin " (ax)?
f x3 ax == + (2 )foN/l—azxz

B _211\/1 — a2x2 sin" (ax)? _sin” Yax)t . (6u2) f sin~}(ax)?

X 2x2

2aV1 - a2x2sin Hax)®  sin " (ax)*
x 2x2

X
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dx

= - - + (6a2) Subst ( f x% cot(x) dx, x, sin_l(ax))

2aV1 - a2x2 sin "} (ax)?

= —2in? sin”(ax)? -
X

2aV1 — a2x2 sin " (ax)?

= —2ia? sin” Y(ax)? -
X

2aV1 - a2x2 sin"*(ax)?

= —2in? sin”Y(ax)? -
X

2aV1 - a2x2 sin "} (ax)?

= —2in? sin”(ax)® -
X

2aV1 — a2x2 sin " (ax)?

= —2ia? sin (ax)? -
X

— dx, x,sin” Ya:

6ia

6ia

6ia

-1 4 21x 2
sin” (ax)
72 (12111 Subst( .
=1 4
ax
Slrlzx(2 ) 462 sin (ax)zlog( p2isin” (ax)) (12
. =1 4
sin_(ax) + 6a% sin " (ax)? log (1 g2isin’ (”"))
2x2
P 4 ~
Slnzx(;ZX) + 602 sin_l(ax)z log ( p2isin 1(ax))
. =1 4
ax
s 2x(2 ) + 642 sin” ! (ax)? log (1 g2isin’ (”x))

Mathematica [A] time = 0.282873, size = 124, normalized size = 1.04

_sin” (ax)4
2x2

Warning: Unable to verify antiderivative.

[In] Integrate[ArcSin[a*x]~4/x"3,x]

2| 24isin"* (ax)PolyLog ( 2isin_1(ax)) +12PolyLog (3’ o2 sin_l(ux)) _

ax

[Out] -ArcSin[ax*x]~4/(2*x72) + (a"2*%((-I)*Pi~3 + (8*I)*ArcSin[a*x]~3 - (8*Sqrt[1
- a”2*x72]*ArcSin[ax*x]~3)/(a*x) + 24xArcSin[a*x] 2*Log[l - E~((-2%I)*ArcSin
[a*x])] + (24*I)*ArcSin[a*x]*PolyLog[2, E~((-2*I)*ArcSin[a*x])] + 12*PolyLo

g3, E7((-2xI)*ArcSin[a*x])]))/4

8V1 — a2x2 sin” ! (ax)? '3
i
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Maple [A] time = 0.091, size = 227, normalized size = 1.9

a (arcsin (ax))° V-a2x2 + 1 _ (arcsin (ax))*
x

2 + 642 (arcsin (ax))* In (1 +iax + V-a2x2 + 1) ~1

~2ia? (arcsin (ax))® - 2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(arcsin(a*x)~4/x73,x)

[Out] -2*I*a~2*arcsin(axx) ~3-2*a*arcsin(a*xx) " 3*x(-a~2*xx"2+1)~(1/2)/x-1/2*arcsin(ax*
X)"4/x"2+6xa"2*xarcsin(a*x) "2x1n (1+I*axx+(-a~2*%x"2+1) " (1/2) ) -12*I*a"2*arcsin
(axx)*polylog(2,-T*a*xx-(-a~2*x"2+1)~(1/2))+12*a"~2*polylog(3, -I*a*xx—(-a~2*x"
2+1)7(1/2) ) +6*a"2*xarcsin(a*x) "2*x1n(1-I*a*x-(-a~2*x"2+1) " (1/2))-12%I*a"2*arc
sin(a*x)*polylog(2, Ixaxx+(-a~2*%x"2+1) 7 (1/2))+12*a"2*polylog(3, I*a*xx+(-a~2*x
2+1)7(1/2))

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

7 Vax+1vV—-ax+1 arctan(ax,*

4 3
arctan(ax,\/ax+1\/—ax+1) +% \/ux+1\/—ax+1arctan(ax,\/ax+1\/—ax+1) +8xf

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

[In] integrate(arcsin(a*x)~4/x73,x, algorithm="maxima"

[Out] -1/2%(arctan2(a*xx, sqrt(a*xx + 1)*sqrt(-a*x + 1))74 + 4xa*xx”2xintegrate(sqrt
(a*xx + 1)*sqrt(-a*xx + 1)*arctan2(a*x, sqrt(a*x + 1)*sqrt(-axx + 1))73/(a"2%
x4 - x72), x))/x72

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

. 4
arcsin (ax) )
_— X

integral [ 3
X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~4/x73,x, algorithm="fricas")



[Out] integral(arcsin(a*x)~4/x73, x)
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Sympy [F] time = 0., size = 0, normalized size = 0.

. 4
fasm (ax) i

x3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(asin(a*x)**4/x**3,x)

[Out] Integral(asin(a*x)**4/x*x3, x)

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

f arcsin (ax)4 i

x3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~4/x73,x, algorithm="giac")

[Out] integrate(arcsin(a*x)~4/x73, x)
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.. =1
341 [y

x4

Optimal. Leaf size=276
2ia® sin”* (ax)2PolyLog (2, —e' Sin_l(‘”‘)) — 2ia®sin”~* (ax)?PolyLog (2, eisjn_l(“x)) — 443 sin” ! (ax)PolyLog (3, —eism_l(‘”‘))

[Out] (-2*a”2%ArcSin[a*x]~2)/x - (2*a*Sqrt[l - a~2*x"2]*ArcSin[a*x]~3)/(3*x~2) -
ArcSin[axx]~4/(3*x~3) - 8+%a~3%ArcSin[a*x]*ArcTanh[E~ (I*ArcSin[a*x])] - (4*a
~3*ArcSin[a*x] “3*ArcTanh [E™ (I*ArcSin[a*x])])/3 + (4xI)*a~3*PolyLog[2, -E~(I
xArcSin[a*x])] + (2%I)*a”3xArcSin[a*x]~2*PolyLog[2, -E~(I*ArcSin[a*x])] - (
4xI)*a”~3*xPolyLog[2, E~(I*ArcSin[a*x])] - (2*I)*a”3*ArcSin[a*x] 2xPolyLogl[2,
E~(I*ArcSin[a*x])] - 4*a~3*ArcSin[a*x]*PolyLog[3, -E~(I*ArcSin[axx])] + 4%
a~3xArcSin[a*x]*PolyLog[3, E~(I*ArcSin[a*x])] - (4*I)*a~3*PolyLog[4, -E~(Ix
ArcSin[axx])] + (4xI)*a~3*PolyLogl[4, E~(I*ArcSin[a*x])]

Rubi [A] time = 0.410257, antiderivative size = 276, normalized size of antiderivative =

1., number of steps used = 19, number of rules used = 10, integrand size = 10, number of rules

= 1., Rules used = {4627, 4701, 4709, 4183, 2531, 6609, 2282, 6589, 2279, 2391}

integrand size

2ia3 sin”! (ax)*PolyLog (2, e Sin_l(”x)) — 2ia® sin”! (ax)*PolyLog (2, eism_l(”x)) — 44° sin™* (ax)PolyLog (3, —eism_l(‘”‘))

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]~4/x"4,x]

[Out] (-2*a"2*ArcSin[axx]"2)/x - (2*a*Sqrt[l - a"2*x"2]*ArcSin[a*x]~3)/(3*x~2) -
ArcSin[axx]~4/(3*%x73) - 8*%a”3%ArcSin[a*x]*ArcTanh[E~(I*ArcSin[a*x])] - (4*a
~3%ArcSin[a*x] “3*ArcTanh [E” (I*ArcSin[a*x])])/3 + (4*I)*a~3*PolylLog[2, -E~(I
xArcSin[a*x])] + (2%I)*a”~3xArcSin[a*x] ~2*PolyLog[2, -E~(I*ArcSin[a*x])] - (
4x1)*a~3xPolyLog[2, E~(I*ArcSin[a*x])] - (2*I)*a~3*ArcSin[a*x] 2xPolyLog[2,
E~(I*ArcSin[axx])] - 4*a~3*%ArcSin[axx]*PolyLogl[3, -E~(I*ArcSin[a*x])] + 4%
a~3xArcSin[a*x]*PolyLog[3, E~(I*ArcSin[a*x])] - (4*I)*a~3*PolyLog[4, -E~(Ix
ArcSinfaxx])] + (4xI)*a~3*PolyLog[4, E~(I*ArcSin[a*x])]

Rule 4627

Int[((a_.) + ArcSin[(c_.)*(x )I*(b_.)) " (n_.)*((d_.)*(x_))"(m_.), x_Symbol]
:> Simp[((d*x)"(m + 1)*(a + b*ArcSin[c*x])"n)/(d*(m + 1)), x] - Dist[(b*c*n
)/(dx(m + 1)), Int[((d*x)"(m + 1)*(a + b*ArcSin[c*x])"(n - 1))/Sqrt[1l - c72
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xx~2], x], x] /; FreeQ[{a, b, c, d, m}, x] && IGtQ[n, 0] && NeQ[m, -1]

Rule 4701

Int[((a_.) + ArcSin[(c_.)*(x_)]1*(b_.))"(n_)*((f_)*(x_))"(m_)*((d_) + (e_.
)x(x_)~2)"(p_), x_Symbol] :> Simp[((f*x)"(m + 1)*(d + exx™2)"(p + 1)*(a + b
*ArcSin[c*x])"n)/(d*f*(m + 1)), x] + (Dist[(c™2*(m + 2*p + 3))/(f72x(m + 1)
), Int[(f*x)"(m + 2)*(d + e*x"2) p*(a + b*ArcSin[c*x])"n, x], x] - Dist[(b*
cknxd~IntPart [p]l*(d + e*xx~2) FracPart[p])/(f*(m + 1)*x(1 - c~2%x"2) FracPart
[pl1), Int[(f*x)"(m + D*(1 - c”2%x"2)"(p + 1/2)*(a + b*ArcSin[cxx])"(n - 1)
, xJ, x]) /; FreeQ[{a, b, c, d, e, £, p}, x] && EqQ[c”2*d + e, 0] && GtQl[n,
0] && LtQ[m, -1] && IntegerQ[m]

Rule 4709

Int[(((a_.) + ArcSin[(c_.)*(x )]*x(b_.))"(n_.)*(x_)"(m_))/Sqrtl(d_) + (e_.)*
(x_)72], x_Symbol] :> Dist[1/(c™(m + 1)*Sqrt[d]), Subst[Int[(a + b*x) n*Sin
[x]°m, x], x, ArcSin[c*x]], x] /; FreeQ[{a, b, c, d, e}, x] && EqQ[c™2*xd +
e, 0] && GtQ[d, 0] && IGtQ[n, O] && IntegerQ[m]

Rule 4183

Int[cscl(e_.) + (£_)*(x_)]*((c_.) + (d_.)*(x_))"(m_.), x_Symbol] :> Simp[(
-2%(c + d*xx) m¥ArcTanh[E~(I*(e + f*x))])/f, x] + (-Dist[(d*m)/f, Int[(c + 4
*x) " (m - 1)*Logl[l - E~(Ix(e + f*x))], x], x] + Dist[(d*m)/f, Int[(c + d*x)~
(m - 1)*Logl[l + E~(Ix(e + fx*x))], x], x]) /; FreeQl{c, d, e, £}, x] && IGtQ
[m, O]

Rule 2531

Int[Logll + (e_)*((F_)~((c_.)*((a_.) + (b_)*x(x_))))"(n_)I*x((£_.) + (g_.)
*(x_))"(m_.), x_Symbol] :> -Simp[((f + g*x) m*PolyLog[2, -(ex(F~(cx(a + bx*x
)))"n)1)/(bxcxn*Log[F]1), 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, £
, g, n}, x] && GtQ[m, O]

Rule 6609

Int[((e_.) + (f_.)*(x_))"(m_.)*PolyLogln_, (d_.)*x((F_)"((c_.)*((a_.) + (b_.
)*(x ))))"(p_.)], x_Symbol] :> Simp[((e + f*x) m*PolyLogln + 1, d*(F~(c*(a
+ b*x)))"pl)/ (bxcxp*xLog[F]1), x] - Dist[(f*m)/(b*c*p*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, f, n, p}, x] && GtQ[m, O]



256

Rule 2282

Int[u_, x_Symbol] :> With[{v = FunctionOfExponentiall[u, x]}, Dist[v/D[v, x]
, Subst [Int[FunctionO0fExponentialFunction[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)[v_] /; FreeQ[{a, b, c}, x] && InverseFunctionQ[F[x]]]

Rule 6589

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

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, ¢, d, e, n}, x] && GtQ[a, 0]

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] && EqQlcx*d, 1]

Rubi steps
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sin~}(ax)* __sin” (ax)4 sin” (ax)3
f A= (4 )f BV — azxz
B _Za\/l — a2x2 sin” Y (ax)? _sin” Yax)t . (Zaz) f sin"}(ax)? i + f sin” (ax)3

3x? 3x3 x? V1 — a2x2
222 sin Hax?  2aV1 — a2x2 sin”Yax)3 . 4 1
__z4sm (ax) _ & a;chSm (a) - Sm3 (;1 ») + 3 (2a3) Subst ( f x3 cse(x) dx, x, sin_l(
X X
2001002 5T~ 22 win ) sin=l(ay)s
__2a smx (ax)*  2av1- azéc;sm (ax)® sm3 x(;zx) ~ g 2 sin~!(ax)? tanh ™! (eismq(ax)) ~ (211
2 cin~Yax)2 V1 — 222 sin Y <in~YHar)4
_ _211 sin” (ax) _ 2aV1 — a%x?sin” " (ax) _ sin (ax) _ 84 sin” (ax) tanh! (elsm_l(ax)) é
X 3x2 3x3 3"
222sin Y a2 2aV1 — @22 sin Hax)®  sinL(ax) . 4
_ _2a°sin (ax)"  2a a’x?sin”(ax)”  sin " (ax) _ 8a% sin”!(ax) tanh™! (el sin 1(ax)) 4
X 3x? 3x3 3"
2 . -1 2 =1 3 . -1 4
_ _2a%sin” (ax)®  2aV1 —a?x®sin” (ax)’  sin”(ax) _ 8% sin~}(ax) tanh ™" (elsmq(ax)) %
X 3x? 3x3 3"
2 ¢in"Yax)2 V1 — 222 sin Y sin~YHax)*
_ _211 sin” (ax) B 2aV1 — a?x? sin” (ax) _ sin (ax) _ 84 sin” (ax)tanh 1(elsin_1(ax)) é
X 3x? 3x3 3"

Mathematica [A] time = 4.26995, size = 399, normalized size = 1.45

1 - .
ﬂcf’ 48i sin~* (ax)?PolyLog (2, eisin 1(“")) +96sin”! (ax)PolyLog (3, eisin 1(“")) 96 sin~ (ax)PolyLog( etsin

Warning: Unable to verify antiderivative.

[In] Integrate[ArcSin[ax*x]~4/x74,x]

[Out] (a”3*x((-2%xI)*Pi~4 + (4*I)*ArcSin[a*x]”4 - 24xArcSin[a*x] 2*Cot[ArcSin[a*x]/
2] - 2*ArcSin[a*x]~4*Cot[ArcSin[a*x]/2] - 4*ArcSin[a*x]~3*Csc[ArcSin[a*x]/2
172 - (axxxArcSin[a*x] “4*Csc[ArcSin[a*x]/2]74)/2 + 16*ArcSin[a*x] ~3xLogl[l -
E~((-I)*ArcSin[ax*x])] + 96xArcSin[a*x]*Log[1 - E~(I*ArcSin[a*x])] - 96*Arc
Sin[a*x]*Log[1l + E7(I*ArcSin[a*x])] - 16%ArcSin[a*x]~3*Log[l + E~(I*ArcSin[
axx])] + (48%I)*ArcSin[a*x] 2+PolyLog[2, E~((-I)*ArcSin[a*x])] + (48*I)*(2
+ ArcSin[axx] ~2)*PolyLog[2, -E~(IxArcSin[a*x])] - (96xI)*PolyLog[2, E~(I*Ar
cSin[a*x])] + 96xArcSin[a*x]*PolyLog[3, E~((-I)*ArcSin[a*x])] - 96%ArcSin[a
*xx]*PolyLog[3, -E~(I*ArcSin[a*x])] - (96%I)*PolyLogl[4, E~((-I)*ArcSin[a*x])
] - (96%I)*PolyLogl[4, -E~(I*ArcSin[a*x])] + 4*ArcSin[a*x] ~3*Sec[ArcSin[ax*x]
/2172 - (8xArcSin[a*x] “4*Sin[ArcSin[a*x]/2]74)/(a"3%x"3) - 24xArcSin[a*x]~2
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*Tan[ArcSin[a*x] /2] - 2*ArcSin[a*x] “4*Tan[ArcSin[ax*xx]/2]))/24

Maple [A] time = 0.145, size = 409, normalized size = 1.5

_2 a (arcsin (ax))3 Vo2 1-2 a? (arcsin (ax))2 ~ (arcsin (ux))4 B 2 a3 (arcsin (ax))3
3 x2 X 3x3 3

~

In (1 +iax + V—a?x? + 1) + 7

Verification of antiderivative is not currently implemented for this CAS.

[In] int(arcsin(a*x)”~4/x"4,x)

[Out] -2/3xa*arcsin(a*x) 3% (-a~2+x"2+1)~(1/2)/x"2-2*a"2*arcsin(a*x) ~2/x-1/3*arcsi
n(a*xx)~4/x"3-2/3%a"3*arcsin(a*x) “3x1n(1+I*a*x+(-a~2*x"2+1) 7 (1/2) ) +2*I*a"3*a
rcsin(axx) “2*polylog(2,-I*xaxx-(-a~2*x"2+1) " (1/2))-4*a~3*arcsin(a*x)*polylog
(3,-I*axx-(-a"2*x72+1)~(1/2))-4*Ixa~3*polylog(4,-T*xa*xx-(-a~2*xx"2+1)~(1/2))+
2/3*a”3*arcsin(a*x) "3*1ln(1-T*a*x-(-a~2*x"2+1) " (1/2))-2*I*a"3*arcsin(a*x) ~2%
polylog(2, Ixaxx+(-a~2*xx"2+1)~(1/2))+4*a"3*arcsin(a*x)*polylog(3, Ixaxx+(-a~2
*x"2+1) 7 (1/2) ) +4*I*a”~3*polylog(4, I*a*xx+(-a™2%x"2+1) ~(1/2))-4*a”3*arcsin(a*x

) *¥1n (1+I*a*xx+(-a~2%x"2+1) " (1/2) ) +4*xI*a~3*polylog(2,-Ixa*x-(-a"2*x"2+1)~(1/2
))+4*xa~3*arcsin(a*xx)*1n(1-T*xaxx-(-a~2*x"2+1)~(1/2))-4*I*xa~3*polylog(2, I*xa*x
+(-a"2%x"2+1)7(1/2))

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

3
Vax+1v-ax+1 arctan(ax,\/ax+1\/—ax+1)

224523

4
dx + arctan (ax, Vax +1V-ax + 1)

4 gx3 f

3x3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~4/x74,x, algorithm="maxima")

[Out] -1/3%(12*a*x”3*integrate(1/3*sqrt(a*xx + 1)*sqrt(-a*x + 1)*arctan2(axx, sqrt
(axx + 1)*sqrt(-a*x + 1))73/(a"2*x"5 - x73), x) + arctan2(a*xx, sqrt(a*xx + 1
)*ksqrt(-axx + 1))74)/x73

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

arcsin (ax)* )

integral ( A



Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~4/x74,x, algorithm="fricas")

[Out] integral(arcsin(a*x)~4/x"4, x)
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Sympy [F] time = 0., size = 0, normalized size = 0.

. 4
fasm (ax) i

x4

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(asin(a*x)**4/x**4,x)

[Out] Integral(asin(a*x)**4/x*x4, x)

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

. 4
f arcsin (ax) i

x4

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~4/x74,x, algorithm="giac")

[Out] integrate(arcsin(a*x)~4/x74, x)
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6

342  [——dx

sin~! (ax)

Optimal. Leaf size=55

5CosIntegral (Sin_1 (ax)) 9CosIntegral (3 Sin_l(ax)) 5CosIntegral (5 sin_l(ax)) CoslIntegral (7 sin_l(ax))
6447 - 64a” " 64a” - 64a”

[Out] (5*%CosIntegral[ArcSin[axx]])/(64*%a~7) - (9*CosIntegral[3+ArcSin[a*x]])/(64%
a”7) + (5*CosIntegral[5xArcSin[a*x]])/(64*a”7) - CosIntegral [7*ArcSin[a*x]]
/ (64*a~7)

Rubi [A] time = 0.0965148, antiderivative size = 55, normalized size of antiderivative

. . ber of rul
1., number of steps used = 7, number of rules used = 3, integrand size = 10, bl L

0.3, Rules used = {4635, 4406, 3302}

integrand size

5CosIntegral (sin_1 (ax)) 9CosIntegral (3 sin_l(ax)) 5CosIntegral (5 sin_l(ax)) Coslntegral (7 sin_l(ax))
64a” - 64a” " 64a” - 64a”

Antiderivative was successfully verified.

[In] Int[x"6/ArcSinla*x],x]

[Out] (5*%CosIntegral[ArcSin[ax*x]])/(64*a~7) - (9*CosIntegral [3*ArcSin[a*xx]])/(64%
a”7) + (5*CosIntegral [6%ArcSin[a*x]])/(64%a~7) - CosIntegral [7*ArcSin[a*x]]
/ (64*%a”7)

Rule 4635

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_)*(x_)"(m_.), x_Symbol] :> Dist[1
/c~(m + 1), Subst[Int[(a + b*x) n*Sin[x] m*Cos[x], x], x, ArcSin[c*x]], x]
/; FreeQ[{a, b, c, n}, x] && IGtQ[m, O]

Rule 4406

Int[Cosl[(a_.) + (b_.)*x(x_)]1"(p_.)*((c_.) + (d_.)*(x_)) " (m_.)*Sin[(a_.) + (b
_)*(x )] (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, ¢, d, m}, x] && IGtQ[n, 0] && IG
tQlp, 0]

Rule 3302
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Int[sinl(e_.) + (£_)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbol] :> Simp[CosInte
gralle - Pi/2 + fx*x]/d, x] /; FreeQl[{c, d, e, f}, x] && EqQ[dx(e - Pi/2) -
cxf, 0]

Rubi steps
.6
X6 Subst ( f w dx, x, sin_l(ax))
f — dx = 7
sin”~ (ax) a
5cos(x)  9cos(3x) 5cos(5x)  cos(7x) . -1
B Subst (f( o o e e )dx,x,sm (ax))
= =
cos(7x) .1 cos(x) . -1 . cos(5x)
_Subst (f " dx, x,sin (ax)) . 5Subst (f " dx, x, sin (ax)) . 5Subst (f " dx,x, s
B 64a” 64a’ 64a’
5Ci (sin”(ax))  9Ci(3sin"'(ax)) 5Ci(5sin"'(ax)) Ci(7sin™(ax))
= —_ + _—
64a” 64a” 64a’ 64a’

Mathematica [A] time = 0.0164933, size = 40, normalized size = 0.73

—-5Coslntegral (sin_l(ax)) + 9CosIntegral (3 sin_l(ax)) — 5CoslIntegral (5 sin_l(ax)) + Coslntegral (7 sin~!(ax
- 6447

Antiderivative was successfully verified.

[In] Integrate[x~6/ArcSin[axx],x]

[Out] -(-5*CosIntegral[ArcSin[a*x]] + 9*CosIntegral [3*¥ArcSin[a*x]] - 5*CosIntegra
1[6%ArcSin[a*x]] + CosIntegral [7*ArcSin[a*x]])/(64*a”~7)

Maple [A] time = 0.039, size = 40, normalized size = 0.7

1/(5 Ci (arcsin (ax)) 9 Ci (3 arcsin (ax)) N 5 Ci (5 arcsin (ax)) ~ Ci (7 arcsin (ax))
a’ 64 64 64 64

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"6/arcsin(a*x),x)
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[Out] 1/a"7*(5/64*Ci(arcsin(a*x))-9/64*Ci(3*arcsin(a*x))+5/64*Ci(b*arcsin(a*x))-1
/64xCi(7*xarcsin(a*x)))

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

6

X
—d
f arcsin (ax) *

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~6/arcsin(a*x),x, algorithm="maxima"

[Out] integrate(x~6/arcsin(a*x), x)

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

. X6
integral | ———, x
arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~6/arcsin(a*x),x, algorithm="fricas")

[Out] integral(x~6/arcsin(a*x), x)

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

6

X
f asin (ax) ax

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**6/asin(a*x),x)

[Out] Integral(x*+*6/asin(a*x), x)
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Giac [A] time = 1.31765, size = 63, normalized size = 1.15

5 Ci (5 arcsin (ax)) 9 Ci (3 arcsin (ax)) N 5 Ci (arcsin (ax))

Ci (7 arcsin (ax))
64 a7 64 a” 64 a”

64 a’

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~6/arcsin(a*x),x, algorithm="giac")

[Out] -1/64*cos_integral(7*arcsin(a*x))/a”~7 + 5/64xcos_integral (5*arcsin(a*x))/a”
7 - 9/64*cos_integral (3*xarcsin(a*x))/a~7 + 5/64*cos_integral (arcsin(a*x))/a

=7
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343 [ dx

shl_l(ax)
Optimal. Leaf size=43

. .1 . .1 . .1
5Si (2 sin (ux)) ~ Si (4 sin (ax)) . Si (6 sin (ax))
324t 84 32ab

[Out] (5*SinIntegral[2*ArcSin[a*x]])/(32%a"6) - SinIntegral [4*ArcSin[a*x]]/(8%a”~6
) + SinIntegral [6*ArcSin[a*x]]/(32*a"6)

Rubi [A] time = 0.0803015, antiderivative size = 43, normalized size of antiderivative

. . b f rul
1., number of steps used = 6, number of rules used = 3, integrand size = 10, ey

integrand size
0.3, Rules used = {4635, 4406, 3299}

. . -1 . .1 . . -1
5Si (2 sin (ax)) _ Si (4 sin (ax)) . Si (6 sin (ax))
324 8ab 324°

Antiderivative was successfully verified.

[In] Int[x"5/ArcSin[a*x],x]

[Out] (5%SinIntegral[2*ArcSin[a*x]])/(32%¥a"6) - SinIntegral [4*ArcSin[ax*x]]/(8*a"6
) + SinIntegral [6*ArcSin[a*x]]/(32%a"6)

Rule 4635

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_)*(x_)"(m_.), x_Symbol] :> Dist[1
/c”(m + 1), Subst[Int[(a + b*x) n*Sin[x] m*Cos[x], x], x, ArcSin[c*x]], x]
/; FreeQ[{a, b, c, n}, x] && IGtQ[m, O]

Rule 4406

Int[Cos[(a_.) + (b_)*x(x_)]1"(p_.)*x((c_.) + (d_.)*(x_)) " (m_.)*Sin[(a_.) + (b
_O*x(x )] (n_.), x_Symbol] :> Int[ExpandTrigReduce[(c + d*x)“m, Sin[a + b*x
17n*Cos[a + b*x]7p, x], x] /; FreeQ[{a, b, c, d, m}, x] && IGtQ[n, 0] &% IG
tQlp, O]

Rule 3299

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

() ind
5 Subst ( f —Cos(x):m ) dx, x, sin_l(ax))
f — - dx= 6
sin” " (ax) a
5sin(2 in(4 in(6 .
Subst ([ (2020 5089 | 3069) g sin ax)
sin(6x) .1 sin(4x) -1 sin(2x) .
Subst f " dx,x,sin” (ax)] Subst f " dx, x,sin” " (ax) 5Subst f dx, x, sin
= - +
32a 8ab 324
58i(2sin”'(ax))  Si(4sin(ax)) Si(6sin” (ax))
= - +
3246 8ab 3246

Mathematica [A] time = 0.115433, size = 33, normalized size = 0.77

5Si (2sin”" (ax)) - 4Si (4 sin~ (ax)) + Si (6 sin " (ax))
324

Antiderivative was successfully verified.

[In] Integrate[x~5/ArcSin[ax*x],x]

[Out] (5*%SinIntegral[2*ArcSin[a*x]] - 4*SinIntegral [4*¥ArcSin[a*x]] + SinIntegrall
6xArcSin[a*x]])/(32%a"6)

Maple [A] time = 0.031, size = 33, normalized size = 0.8

1 (55i(2 arcsin (ax)) Si(4 arcsin (ax)) Si(6 arcsin (ax))
a® ( 32 - 8 " 32 )

26
Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~5/arcsin(a*x),x)

[Out] 1/a"6%(5/32%Si(2*arcsin(a*x))-1/8%Si(4*arcsin(a*x))+1/32*Si(6*arcsin(a*x)))
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Maxima [F] time = 0., size = 0, normalized size = 0.

5

X
f arcsin (ax) ax

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~5/arcsin(a*x),x, algorithm="maxima"

[Out] integrate(x~5/arcsin(a*x), x)

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

. X
integral | ———, x
arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~5/arcsin(a*x),x, algorithm="fricas")

[Out] integral(x~5/arcsin(a*x), x)

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

5

X
f asin (ax) ax

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**5/asin(a*x),x)

[Out] Integral(x*x5/asin(a*x), x)

Giac [A] time = 1.27541, size = 50, normalized size = 1.16

Si (6 arcsin (ax)) ~ Si(4 arcsin (ax)) 5 Si(2 arcsin (ax))
32 ab 8 ab 324
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~5/arcsin(a*x),x, algorithm="giac")

[Out] 1/32%sin_integral(6*arcsin(a*x))/a”6 - 1/8%sin_integral(4*arcsin(a*x))/a"6
+ 5/32xsin_integral (2*arcsin(a*x))/a”6
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344  [——dx

sin~! (ax)

Optimal. Leaf size=41

Coslntegral (sin_l(ax)) 3Coslntegral (3 sin_l(ax)) Coslntegral (5 sin_l(ax))
8a° - 16a° " 16a°

[Out] CosIntegral[ArcSin[ax*x]]/(8%a”5) - (3*CosIntegral [3*xArcSin[ax*x]])/(16*a"5)
+ CosIntegral [6%ArcSin[a*x]]/(16*a”5)

Rubi [A] time = 0.080892, antiderivative size = 41, normalized size of antiderivative =
1., number of steps used = 6, number of rules used = 3, integrand size = 10, number of rules

integrand size
0.3, Rules used = {4635, 4406, 3302}

Coslntegral (sin_l(ax)) 3Coslntegral (3 sin_l(ax)) Coslntegral (5 sin_l(ax))
8a° ) 16 " 16a°

Antiderivative was successfully verified.

[In] Int[x~4/ArcSin[a*x],x]

[Out] CosIntegral[ArcSin[ax*x]]/(8%a"5) - (3*CosIntegral [3*xArcSin[ax*x]])/(16*a"5)
+ CosIntegral [6xArcSin[a*x]]/(16%a~5)

Rule 4635

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_)*(x_)"(m_.), x_Symbol] :> Dist[1
/c™(m + 1), Subst[Int[(a + b*x) n*Sin[x] m*Cos[x], x], x, ArcSin[c*x]], x]
/; FreeQ[{a, b, c, n}, x] && IGtQ[m, O]

Rule 4406

Int[Cos[(a_.) + (b_)*x(x_)]1"(p_.)*x((c_.) + (d_.)*(x_)) " (m_.)*Sin[(a_.) + (b
_)*x(x_ )] (n_.), x_Symbol] :> Int[ExpandTrigReduce[(c + d*x)“m, Sin[a + b*x
]"n*Cos[a + b*x]7p, x], x] /; FreeQ[{a, b, c, d, m}, x] && IGtQ[n, 0] && IG
tQ[p, 0]

Rule 3302

Int[sinf(e_.) + (£_)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Simp[CosInte
gralle - Pi/2 + fx*x]/d, x] /; FreeQl[{c, d, e, f}, x] && EqQ[dx(e - Pi/2) -
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cxf, 0]
Rubi steps
.4
4 Subst ( f w dx, x, sin_l(ax))
f — dx = =
sin” (ax) a
cos(x)  3cos(3x) cos(5x) . -1
) Subst (f( T 1 T e ) dx, x,sin (ax))
= p
cos(5x) .—1 cos(x) -1 cos(3x) .-
Subst ( f de, x, sin (ax)) Subst ( f - dx, x, sin (ax)) 3 Subst ( f de, x, sin
= —+ —
16a° 8a® 16a°
Ci (sin_l(ax)) 3Ci (3 sin_l(ax)) Ci (5 sin_l(ax))
- 845 - 1645 " 1645

Mathematica [A] time = 0.0092898, size = 31, normalized size = 0.76

2Coslntegral (sin_l(ax)) - 3Coslntegral (3 sin_l(ax)) + Coslntegral (5 Sin_l(ax))
16a5

Antiderivative was successfully verified.

[In] Integrate[x~4/ArcSin[a*x],x]

[Out] (2*CosIntegral[ArcSin[a*x]] - 3*CosIntegral [3*ArcSin[a*x]] + CosIntegral [5%
ArcSin[axx]])/(16*a"5)

Maple [A] time = 0.023, size = 31, normalized size = 0.8

1 Ci (arcsin (ax)) ~ 3 Ci (3 arcsin (ax)) N Ci (5 arcsin (ax))
a° 8 16 16

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"4/arcsin(a*x),x)

[Out] 1/a"5*%(1/8*Ci(arcsin(a*x))-3/16*Ci(3*arcsin(a*x))+1/16*Ci(5*arcsin(a*x)))



270

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

v
f arcsin (ax) ax

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4/arcsin(a*x),x, algorithm="maxima")
g g

[Out] integrate(x~4/arcsin(a*x), x)

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

4
integral | ———, x
arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4/arcsin(a*x),x, algorithm="fricas")

[Out] integral(x~4/arcsin(a*x), x)

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

4

X
f asin (ax) ax

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**4/asin(a*x),x)

[Out] Integral(x**4/asin(a*x), x)

Giac [A] time = 1.3525, size = 47, normalized size = 1.15

Ci (5 arcsin (ax)) 3 Ci(3 arcsin (ax))  Ci(arcsin (ax))
16 a° 16 a° 8ad
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4/arcsin(a*x),x, algorithm="giac")

[Out] 1/16%*cos_integral (5*arcsin(a*x))/a”5 - 3/16*cos_integral (3*xarcsin(a*x))/a"5
+ 1/8%cos_integral (arcsin(a*x))/a"5
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3.45 2 g
) f sin_l(ax) X

Optimal. Leaf size=29

Si(2sin”!(ax))  Si(4sin”(ax))

4g4 8a

[Out] SinIntegral[2*ArcSin[a*x]]/(4xa"4) - SinIntegral[4*ArcSin[a*xx]]/(8*a~4)

Rubi [A] time = 0.0623942, antiderivative size = 29, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 5, number of rules used = 3, integrand size = 10, fUmer o e

0.3, Rules used = {4635, 4406, 3299}

integrand size

Si(2sin”'(ax))  Si(4sin”!(ax))
4qa* - 8at

Antiderivative was successfully verified.

[In] Int[x"3/ArcSinl[a*x],x]

[Out] SinIntegral[2*ArcSin[a*x]]/(4*a~4) - SinIntegral [4*ArcSin[ax*x]]/(8%a"4)

Rule 4635

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_)*(x_)"(m_.), x_Symbol] :> Dist[1
/c”(m + 1), Subst[Int[(a + b*x) n*Sin[x] m*Cos[x], x], x, ArcSin[c*x]], x]
/; FreeQ[{a, b, c, n}, x] && IGtQ[m, 0]

Rule 4406

Int[Cosl[(a_.) + (b_.)*x(x_)]1"(p_.)*((c_.) + (d_.)*(x_)) " (m_.)*Sin[(a_.) + (b
_D*(x_ )] (n_.), x_Symbol] :> Int[ExpandTrigReduce[(c + d*x)“"m, Sin[a + b*x
]7n*Cos[a + b*x]"p, x], x] /; FreeQ[{a, b, c, d, m}, x] && IGtQ[n, 0] &% IG
tQlp, 0]

Rule 3299

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

() sin®
3 Subst ( f w dx, x, sin_l(ax))
f ——dx = 1
sin” (ax) a

Subst ( f (Sin@x) - Sin(4x)) dx, x, sin_l(ax))

4x 8x

P
Subst ( f Sinfx) dx, x, Sin_l(ax)) Subst ( f
- 8a4 " 4q*
Si (2 sin”! (ax)) Si (4 sin_l(ux))
4g* - 8a*

sin(2x)

" dx, x,sin”} (ax))

Mathematica [A] time = 0.0786934, size = 24, normalized size = 0.83

Si (4sin~" (ax)) - 2Si (2sin” (ax))
- 8at

Antiderivative was successfully verified.

[In] Integrate[x~3/ArcSin[a*x],x]

[Out] -(-2*SinIntegral[2xArcSin[a*x]] + SinIntegral [4*ArcSin[ax*x]])/(8*a~4)

Maple [A] time = 0.022, size = 24, normalized size = 0.8

1 Si (2 arcsin (ax)) ~ Si (4 arcsin (ax))
a* 4 8

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3/arcsin(a*x),x)

[Out] 1/a"4%(1/4%Si(2*arcsin(a*x))-1/8%*Si(4*arcsin(a*x)))
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Maxima [F] time = 0., size = 0, normalized size = 0.

3

X
f arcsin (ax) ax

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate(x~3/arcsin(a*x), x)

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

. X
integral | ———, x
arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3/arcsin(a*x),x, algorithm="fricas")

[Out] integral(x~3/arcsin(a*x), x)

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

3

X
f asin (ax) ax

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**3/asin(a*x),x)

[Out] Integral(x**3/asin(a*x), x)

Giac [A] time = 1.33883, size = 34, normalized size = 1.17

_Si (4 arcsin (ax)) N Si (2 arcsin (ax))
8a* 4q4
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3/arcsin(a*x),x, algorithm="giac")

[Out] -1/8xsin_integral(4*arcsin(a*x))/a"4 + 1/4*sin_integral (2*arcsin(a*x))/a"4
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X2

Optimal. Leaf size=27

Coslntegral (Sin_l(ux)) Coslntegral (3 sin_l(ax))
403 - 403

[Out] CosIntegral[ArcSin[a*x]]/(4*a~3) - CosIntegral[3*ArcSin[a*x]]/(4*a”~3)

Rubi [A] time = 0.0631485, antiderivative size = 27, normalized size of antiderivative =
1., number of steps used = 5, number of rules used = 3, integrand size = 10, number of rules _

integrand size
0.3, Rules used = {4635, 4406, 3302}

CoslIntegral (sin_l(ax)) CoslIntegral (3 sin_l(ax))
4q3 - 4q3

Antiderivative was successfully verified.

[In] Int[x"2/ArcSin[a*x],x]

[Out] CosIntegral[ArcSin[ax*x]]/(4*a"3) - CosIntegral [3*ArcSin[axx]]/(4*a~3)

Rule 4635

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_)*(x_)"(m_.), x_Symbol] :> Dist[1
/c”(m + 1), Subst[Int[(a + b*x) n*Sin[x] m*Cos[x], x], x, ArcSin[c*x]], x]
/; FreeQ[{a, b, c, n}, x] && IGtQ[m, O]

Rule 4406

Int[Cos[(a_.) + (b_.)*(x_)]17(p_)*((c_.) + (d_.)*(x_)) " (m_.)*Sin[(a_.) + (b
_D*(x_)]7(n_.), x_Symbol] :> Int[ExpandTrigReduce[(c + d*x)“m, Sin[a + b*x
17n*Cos[a + b*x]"p, x], x] /; FreeQ[{a, b, c, d, m}, x] && IGtQ[n, 0] &% IG
tQlp, 0]

Rule 3302

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

() sin2
i Subst ( f w dx, x, sin_l(ax))
f —— —dx = 3
sin” " (ax) a

Subst ( f (Cos(x) - Cos(sx)) dx, x,sin”! (ax))

4x 4x

a3
cos

Subst ( f Coi(x) dx, x, Sin_l(ax)) Subst ( f ;33() dx, x, sin_l(ax))

443 403
Ci (sin_l(ax)) Ci (3 sin~t (ax))
443 - 4a3

Mathematica [A] time = 0.0060524, size = 22, normalized size = 0.81

Coslntegral (Sin_l(ax)) — Coslntegral (3 sin_l(ax))
443

Antiderivative was successfully verified.

[In] Integrate[x~2/ArcSin[a*x],x]

[Out] (CosIntegral[ArcSin[a*x]] - CosIntegral[3xArcSin[a*x]])/(4*xa~3)

Maple [A] time = 0.021, size = 22, normalized size = 0.8

1 (Ci(arcsin (ax)) Ci(3 arcsin (ax))
a_3( 4 - 4 )

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2/arcsin(a*x),x)

[Out] 1/a"3%(1/4*Ci(arcsin(a*x))-1/4*Ci(3*arcsin(a*x)))
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Maxima [F] time = 0., size = 0, normalized size = 0.

2

X
f arcsin (ax) ax

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate(x~2/arcsin(a*x), x)

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

. X
integral | ———, x
arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integral(x~2/arcsin(a*x), x)

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

2

X
f asin (ax) ax

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2/asin(a*x),x)

[Out] Integral(x**2/asin(a*x), x)

Giac [A] time = 1.37149, size = 31, normalized size = 1.15

~ Ci(3 arcsin (ax))  Ci(arcsin (ax))
443 443
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Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/4xcos_integral(3*arcsin(a*x))/a~3 + 1/4*cos_integral(arcsin(a*x))/a~3
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3.47 — d
f sin_l(ax) :

Optimal. Leaf size=14

Si (2 sin_l(ax))
242

[Out] SinIntegral[2*ArcSin[a*x]]/(2*a”~2)

Rubi [A] time = 0.0349063, antiderivative size = 14, normalized size of antiderivative =

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

0.5, Rules used = {4635, 4406, 12, 3299}

integrand size

Si (2 sin_l(ax))
242

Antiderivative was successfully verified.

[In] Int[x/ArcSin[a*x],x]
[Out] SinIntegral[2*ArcSin[a*x]]/(2*a”~2)

Rule 4635

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_)*(x_)"(m_.), x_Symbol] :> Dist[1
/c”(m + 1), Subst[Int[(a + b*x) n*Sin[x] m*Cos[x], x], x, ArcSin[c*x]], x]
/; FreeQ[{a, b, c, n}, x] & IGtQ[m, 0]

Rule 4406

Int[Cosl[(a_.) + (b_.)*x(x_)]1"(p_.)*((c_.) + (d_.)*(x_)) " (m_.)*Sin[(a_.) + (b
_D*(x_)]7(n_.), x_Symbol] :> Int[ExpandTrigReduce[(c + d*x)“"m, Sin[a + b*x
]17n*Cos[a + b*x]"p, x], x] /; FreeQ[{a, b, c, d, m}, x] && IGtQ[n, 0] &% IG
tQlp, 0]

Rule 12
Int[(a_)*(u_), x_Symbol] :> Dist[a, Int[u, x], x] /; FreeQla, x] && !'Match

Qlu, (b )*(v_) /; FreeQ[b, x]]

Rule 3299
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Int[sinf(e_.) + (£_)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Simp[SinInte
gralle + f*x]/d, x] /; FreeQl[{c, d, e, f}, x] && EqQ[d*e - cxf, 0]

Rubi steps

X Subst ( f w dx, x, sin_l(ax))
f 1, dx = 5
sin” (ax) a

Subst ( f Sir;(xzx) dx, x, sin_l(ax))

= —
sin(2x) -1
B Subst (f . dx, x, sin (ax))
B 2a?
Si (2 sin”! (ax))

242

Mathematica [A] time = 0.0226045, size = 14, normalized size = 1.

Si (2 sin”? (ax))

242
Antiderivative was successfully verified.

[In] Integratel[x/ArcSin[a*x],x]

[Out] SinIntegral[2*ArcSin[a*x]]/(2*a”~2)

Maple [A] time = 0.025, size = 13, normalized size = 0.9

Si (2 arcsin (ax))
242

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x/arcsin(a*xx),x)

[Out] 1/2%Si(2*arcsin(a*x))/a"2
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Maxima [F] time = 0., size = 0, normalized size = 0.

x
f arcsin (ax) ax

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/arcsin(a*x),x, algorithm="maxima")

[Out] integrate(x/arcsin(ax*x), x)

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

int | ——
Htesra (arcsin (ax)'x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/arcsin(a*x),x, algorithm="fricas")

[Out] integral(x/arcsin(a*x), x)

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

x
f asin (ax) ax

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/asin(a*x),x)

[Out] Integral(x/asin(a*x), x)

Giac [A] time = 1.34604, size = 16, normalized size = 1.14

Si (2 arcsin (ax))
242
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/arcsin(a*x),x, algorithm="giac")

[Out] 1/2*sin_integral (2*arcsin(a*x))/a"2
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348  [——dx

sin~! (ax)

Optimal. Leaf size=9

Coslntegral (sin_l(ax))

a

[Out] CosIntegral[ArcSin[ax*x]]/a

Rubi [A] time = 0.0168823, antiderivative size = 9, normalized size of antiderivative =

. . number of rules
1., number of steps used = 2, number of rules used = 2, integrand size = 6, ———— =

integrand size
0.333, Rules used = {4623, 3302}

CoslIntegral (sin_l(ax))

a

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]~(-1),x]
[Out] CosIntegral[ArcSin[ax*x]]/a

Rule 4623

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.))"(n_), x_Symbol] :> Dist[1/(b*c), Sub
st[Int[x"n*Cos[a/b - x/b], x], x, a + bxArcSin[c*x]], x] /; FreeQ[{a, b, c,
n}, xJ

Rule 3302

Int[sinl(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) -
cxf, 0]

Rubi steps
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1 Subst ( f Coi(x) dx, x, sin_l(ax))
f — dx =
sin” " (ax) a
Ci (sin™(ax))
a

Mathematica [A] time = 0.0094762, size = 9, normalized size = 1.

CoslIntegral (sin_l(ax))

a

Antiderivative was successfully verified.

[In] Integrate[ArcSin[a*x]~(-1),x]

[Out] CosIntegral[ArcSin[ax*x]]/a

Maple [A] time = 0.017, size = 10, normalized size = 1.1

Ci (arcsin (ax))
a

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/arcsin(a*x),x)

[Out] Ci(arcsin(a*x))/a

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

1
—d
f arcsin (ax) *

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(l/arcsin(a*x),x, algorithm="maxima")
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[Out] integrate(l/arcsin(a*x), x)

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

integral | ————,
Hiesta (arcsin (ax) x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(l/arcsin(a*x),x, algorithm="fricas")

[Out] integral(l/arcsin(a*x), x)

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

1
f asin (ax) ax

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/asin(a*x),x)

[Out] Integral(1l/asin(a*x), x)

Giac [A] time = 1.35593, size = 12, normalized size = 1.33

Ci (arcsin (ax))
a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(l/arcsin(a*x),x, algorithm="giac")

[Out] cos_integral(arcsin(ax*x))/a
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349  [——dx

xsin™! (ax)

Optimal. Leaf size=12

Unintegrable (T, x)
xsin  (ax)

[Out] Unintegrable[1/(x*ArcSin[a*x]), x]

Rubi [A] time = 0.0131449, antiderivative size = 0, normalized size of antiderivative =
number of rules

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

Rules used = {}
1
dex
xsin (ax)

Verification is Not applicable to the result.

[In] Int[1/(x*ArcSin[a*x]),x]

[Out] Defer[Int] [1/(x*ArcSin[a*x]), x]

Rubi steps
1 1
f — 7 dx= f P
xsin” (ax) xsin” (ax)

time = 0.19103, size = 0, normalized size = 0.
1
f ———dx
xsin” (ax)

Verification is Not applicable to the result.

Mathematica [A]

[In] Integrate[1/(x*ArcSin[a*x]),x]

[Out] Integratel[1l/(x*ArcSin[a*x]), x]
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Maple [A] time = 0.09, size = 0, normalized size = 0.

1
J——
x arcsin (ax)
Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/x/arcsin(a*x),x)

[Out] int(1/x/arcsin(a*x),x)

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

1
J——
x arcsin (ax)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x/arcsin(a*x),x, algorithm="maxima"

[Out] integrate(1/(x*arcsin(a*x)), x)

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

1
int | —,
Htesta (x arcsin (ax) x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1l/x/arcsin(a*x),x, algorithm="fricas")

[Out] integral(1l/(x*arcsin(a*x)), x)

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

1
f x asin (ax) ax
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x/asin(a*x),x)

[Out] Integral(1l/(x*asin(a*x)), x)

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

1
f —dx
x arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1l/x/arcsin(a*x),x, algorithm="giac")

[Out] integrate(1l/(x*arcsin(a*x)), x)
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350  [———dx

22 sin"(ax)

Optimal. Leaf size=12

1
Unintegrable (—_1, x)
x2sin” (ax)

[Out] Unintegrable[1/(x"2*ArcSin[a*x]), xI]

Rubi [A] time = 0.0141847, antiderivative size = 0, normalized size of antiderivative =
number of rules

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

Rules used = {}
1
f—_ldx
x2sin” " (ax)

Verification is Not applicable to the result.
[In] Int[1/(x"2*ArcSin[a*x]),x]

[Out] Defer[Int] [1/(x"2%ArcSin[a*x]), x]

Rubi steps
1 1
f L f T
x2sin” (ax) x2sin” (ax)

time = 1.0984, size = 0, normalized size = 0.
1
f —— - dx
x2sin” (ax)

Verification is Not applicable to the result.

Mathematica [A]

[In] Integrate[1/(x"2*ArcSinl[a*x]),x]

[Out] Integrate[1l/(x"2*ArcSin[a*x]), x]
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Maple [A] time = 0.123, size = 0, normalized size = 0.

1
[
x2 arcsin (ax)
Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/x"2/arcsin(a*x),x)

[Out] int(1/x"2/arcsin(a*x),x)

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

1
[———
x2 arcsin (ax)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x"2/arcsin(a*x),x, algorithm="maxima"

[Out] integrate(l/(x"2*arcsin(a*x)), x)

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

1
integral [————
Htesra (x2 arcsin (ax) x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x"2/arcsin(a*x),x, algorithm="fricas")

[Out] integral(1l/(x"2*arcsin(a*x)), x)

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

1
f x2 asin (ax) ax
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x**2/asin(a*x),x)

[Out] Integral(1l/(x**2*asin(a*x)), x)

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

1
f —dx
x2 arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x"2/arcsin(a*x),x, algorithm="giac")

[Out] integrate(1l/(x"2*arcsin(a*x)), x)
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6

X
sin” (ax)2
Optimal. Leaf size=83

5Si (sin_l(ax)) 27Si (3 sin_l(ax)) 25Si (5 sin_l(ax)) 751 (7sin_1(ax)) x6V1 — a2x2
T e 647 B 647 T e asin law)

[Out] -((x"6*Sqrt[1 - a~2*x"2])/(axArcSin[a*x])) - (5xSinIntegral [ArcSin[a*x]])/(
64%a”7) + (27xSinIntegral [3*ArcSin[ax*x]])/(64*a~7) - (25*SinIntegral [5*ArcS
infa*x]]1)/(64*a~7) + (7*SinIntegral [7*ArcSin[a*x]])/(64%a"~7)

Rubi [A] time = 0.0744056, antiderivative size = 83, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 6, number of rules used = 2, integrand size = 10, e o e

0.2, Rules used = {4631, 3299}

integrand size

5Si (sin_l(ax)) 27Si (3 sin_l(ax)) 25Si (5 sin_l(ax)) 751 (7 sin”! (ax)) x0V1 = a2x2
- 64a” 64a” - 64a” * 64a’ - asin”!(ax)

Antiderivative was successfully verified.

[In] Int[x"6/ArcSin[a*x]~2,x]

[Out] -((x"6*Sqrt[1 - a~2*x"2])/(axArcSin[a*x])) - (5xSinIntegral [ArcSin[a*x]])/(
64%a”7) + (27xSinIntegral [3*ArcSin[ax*x]])/(64%a~7) - (25*SinIntegral [5*ArcS
infa*x]]1)/(64*a~7) + (7*SinIntegral [7+ArcSin[a*x]])/(64%a"~7)

Rule 4631

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_)*(x_)"(m_.), x_Symbol] :> Simp[(
x"m*Sqrt[1 - c¢™2xx"2]*(a + bxArcSin[c*x])"(n + 1))/(b*cx(n + 1)), x] - Dist
[1/(b*c™(m + 1)*(n + 1)), Subst[Int[ExpandTrigReducel[(a + b*x)~(n + 1), Sin
[x]"(m - 1)*(m - (m + 1)*Sin[x]"2), x], x], x, ArcSinl[c*x]], x] /; FreeQ[{a
, b, ¢}, x] && IGtQ[m, 0] && GeQ[n, -2] && LtQ[n, -1]

Rule 3299
Int[sinf(e_.) + (£_)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Simp[SinInte

gralle + f*x]/d, x] /; FreeQl[{c, 4, e, f}, x] && EqQ[d*e - cxf, 0]

Rubi steps
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_ 5sin(x) + 27sin(3x) _ 25sin(5x) + 7sin(7x)) dx, x, sin~! (ax))

f x° e X0V - a2 . Subst (f ( 64x bdx b4x b4x

—_—dx =
sin”!(ax)2 asin™(ax) a’
5 Subst ( f %(x) dx, x, sin_l(ax)) 7 Subst ( f % dx, x, sin_l(ax)) 25 Subst

B x0V1 = a2x2 .

asin™ (ax) 64a’ 64a”
xVI— a2 5Si(sin”(ax)) 27Si(3sin"(ax)) 25Si(5sin”!(ax))  7Si(7sin"(ax))
T s Nax) 6 6447 - 6447 i 6447

Mathematica [A] time = 0.244355, size = 86, normalized size = 1.04

64a5x6V1 — a2x2 + 5sin”" (ax)Si (sin_l(ax)) — 27 sin”}(ax)Si (3 sin_l(ux)) + 25sin"* (ax)Si (5 sin_l(ax)) — 7sin” ! (ax
6447 sin " (ax)

Antiderivative was successfully verified.

[In] Integrate[x~6/ArcSin[ax*x]~2,x]

[Out] -(64*a~6xx~6xSqrt[1 - a"2#x"2] + bxArcSin[a*x]*SinIntegral[ArcSin[a*x]] - 2
7xArcSin[a*x]*SinIntegral [3xArcSin[a*x]] + 25*%ArcSin[a*x]*SinIntegral [5*Arc
Sin[a*x]] - 7*ArcSin[a*x]*SinIntegral [7*ArcSin[a*x]])/(64*a~7*ArcSin[a*x])

Maple [A] time = 0.042, size = 105, normalized size = 1.3

1 5
a’ \ 64 arcsin (ax)

22 11 5Si(arcsin (ax)) 9 cos (3 arcsin (ax)) 27 Si(3 arcsin (ax)) 5 cos (5 arcsin (
—a%x - _
64 64 arcsin (ax) 64 64 arcsin (ax

Verification of antiderivative is not currently implemented for this CAS.
[In] int(x"6/arcsin(a*x)”~2,x)

[Out] 1/a"7x(-5/64/arcsin(a*x)*(-a”2*x"2+1)~(1/2)-5/64%Si(arcsin(a*x))+9/64/arcsi
n(ax*xx)*cos(3*arcsin(ax*xx))+27/64%Si(3*xarcsin(a*x))-5/64/arcsin(a*x)*cos(b*xar
csin(ax*xx))-25/64%Si(5xarcsin(a*x))+1/64/arcsin(a*x)*cos(7*arcsin(a*x))+7/64

*Si (7*arcsin(a*xx)))
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Maxima [F(-1)] time = 0., size = 0, normalized size = 0.
Timed out
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~6/arcsin(a*x)”~2,x, algorithm="maxima"

[Out] Timed out

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

X6
integral (_—2, x)
arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~6/arcsin(a*x)”~2,x, algorithm="fricas")

[Out] integral(x~6/arcsin(a*x)”2, x)

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

6

[—
asin® (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**6/asin(a*x)**2,x)

[Out] Integral(x**6/asin(a*x)**2, x)

Giac [B] time = 1.28651, size = 217, normalized size = 2.61

3 2
(azxz - 1) V-a2x2+1 3 (a2x2 - 1) V-a?x? +1 . 7 Si(7 arcsin (ax)) 25 Si(5 arcsin (ax)) . 27 Si (3 arcsin (

a’ arcsin (ax) a’ arcsin (ax) 64 a’ 64 a’ 64 a’
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~6/arcsin(a*x)”~2,x, algorithm="giac")

[Out] -(a”™2*%x"2 - 1)73*sqrt(-a”2*x"2 + 1)/(a"7*arcsin(a*xx)) - 3*%(a”2*x"2 - 1)72xs
qrt(-a”2*x~2 + 1)/(a"7*arcsin(a*x)) + 7/64*sin_integral (7*arcsin(ax*x))/a”7

- 25/64*xsin_integral (b*arcsin(a*x))/a”~7 + 27/64*sin_integral (3*xarcsin(ax*x))

/a”7 - 5/64*xsin_integral(arcsin(axx))/a~7 + 3*(-a”2*x"2 + 1)7(3/2)/(a"7T*arc
sin(a*x)) - sqrt(-a”2*x"2 + 1)/(a"7*arcsin(a*x))
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5

352 [——dx

sin_l(ax)2

Optimal. Leaf size=71

5CosIntegral (2 sin™! (ax)) CoslIntegral (4 sin_l(ax)) 3Coslntegral (6 sin_l(ax)) 2OV1 - a2x2
1646 - 246 * 1646  asin Y(ax)

[Out] -((x75*Sqrt[1 - a"2xx"2])/(a*ArcSin[a*x])) + (5*CosIntegral [2xArcSin[a*x]])
/(16*a”6) - CosIntegral[4*ArcSin[axx]]/(2%¥a"6) + (3*CosIntegral [6*ArcSin[ax
x]1)/(16%a"6)

Rubi [A] time = 0.0634923, antiderivative size = 71, normalized size of antiderivative =
1., number of steps used = 5, number of rules used = 2, integrand size = 10, number of rules_

integrand size
0.2, Rules used = {4631, 3302}

5CosIntegral (2 sin”! (ax)) Coslntegral (4 sin_l(ax)) 3Coslntegral (6 sin_l(ax)) V1 — a2x2
16a® - 246 i 16a° - asin™ (ax)

Antiderivative was successfully verified.

[In] Int[x"5/ArcSin[a*x]~2,x]

[Out] -((x7B*Sqrt[1 - a~2*x"2])/(axArcSin[a*x])) + (5%CosIntegral[2xArcSin[ax*x]])
/(16*%a~6) - CosIntegral[4*ArcSin[a*x]]/(2*a"6) + (3*CosIntegral[6*ArcSin[ax*
x]1)/(16*a"6)

Rule 4631

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_)*(x_)"(m_.), x_Symbol] :> Simp[(
x"m*Sqrt[1 - c”2*x"2]x(a + bxArcSin[c*x])"(n + 1))/(b*cx(n + 1)), x] - Dist
[1/(b*c™(m + 1)*(n + 1)), Subst[Int[ExpandTrigReduce[(a + b*x)~(n + 1), Sin
[x]"(m - 1D*(m - (m + 1)*Sin[x]"2), x], x], x, ArcSin[c*x]], x] /; FreeQ[{a
, b, c}, x] && IGtQ[m, 0] && GeQ[n, -2] && LtQ[n, -1]

Rule 3302

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

5cos(2x)  cos(4x)  3cos(6x) .
f x° = x5m . Subst (f( Tor 2 T 1ex ) dx, x,sin (ax))
sin”" (ax)? asin™ (ax) s

cos(6x) dx, x, sin_l(ax)) 5Subst ( f cos@) dx, x,sin”! (ax)) Subst(

XV -a%x? . 3 Subst (f x N x

asin™ (ax) 16a® 16a®

BVI-a22  5Ci(2sin”!(ax)) Ci(4sin”'(ax)) 3Ci(6sin™"(ax))
= — + — +

asin(ax) 16at 24° 16at

Mathematica [A] time = 0.0445183, size = 78, normalized size = 1.1

~10sin™ (ax)CoslIntegral (2 sin™! (ax)) +16 sin_l(ax)CosIntegral (4 sin_l(ax)) —6sint (ax)CoslIntegral (6 sin~}(q
3246 sin"*(ax)

Antiderivative was successfully verified.

[In] Integrate[x~5/ArcSin[a*x]~2,x]

[Out] -(-10*ArcSin[ax*x]*CosIntegral [2xArcSin[a*x]] + 16*ArcSin[a*x]*CosIntegral[4
xArcSin[a*x]] - 6*%ArcSin[ax*x]*CosIntegral [6xArcSin[a*x]] + 5*Sin[2xArcSin[a
*x]] - 4xSin[4*ArcSin[a*x]] + Sin[6*ArcSin[a*x]])/(32*a”~6*ArcSin[a*x])

Maple [A] time = 0.033, size = 78, normalized size = 1.1

5Ci(2 arcsin (ax)) sin (4 arcsin (ax)) ~ Ci(4 arcsin (ax)) _sin (6 arcsin (ax)) N E

1 [ 5 sin(2 arcsin (ax))
32 arcsin (ax)

a6 32 arcsin (ax) 16 8 arcsin (ax) 2

Verification of antiderivative is not currently implemented for this CAS.
[In] int(x"5/arcsin(a*x)”~2,x)
[Out] 1/a"6x(-5/32/arcsin(a*x)*sin(2*arcsin(a*x))+5/16*Ci(2*arcsin(a*x))+1/8/arcs

in(a*x)*sin(4*xarcsin(a*x))-1/2%Ci(4*xarcsin(a*x))-1/32/arcsin(a*x)*sin(6*arc
sin(a*x))+3/16*Ci(6*arcsin(a*x)))
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Maxima [F(-1)] time = 0., size = 0, normalized size = 0.
Timed out
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~5/arcsin(a*x)”~2,x, algorithm="maxima"

[Out] Timed out

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

x5
integral (_—2, x)
arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~5/arcsin(a*x)~2,x, algorithm="fricas")

[Out] integral(x~5/arcsin(a*x)”2, x)

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

5

[ —
asin® (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*x5/asin(a*x)**2,x)

[Out] Integral(x*x5/asin(a*x)**2, x)

Giac [A] time = 1.31122, size = 162, normalized size = 2.28

3
2 3
(azxz - 1) V-a2x2 +1x 2 (_azxz + 1)235 V-a2x2 + 1x . 3 Ci(6 arcsin (ax)) Ci(4 arcsin (ax)) . 5Ci(2a

a® arcsin (ax) @ arcsin (ax)  ad arcsin (ax) 16 a® 2 g6 14
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~5/arcsin(a*x)”~2,x, algorithm="giac")

[Out] -(a”™2*%x"2 - 1)72*sqrt(-a”2#x"2 + 1)*x/(a"b*arcsin(axx)) + 2x(-a™2%x"2 + 1)~
(3/2)*x/(a"b*arcsin(a*x)) - sqrt(-a”2*x"2 + 1)*x/(a"b*arcsin(a*x)) + 3/16%*c
os_integral (6*arcsin(a*x))/a"6 - 1/2*cos_integral (4*xarcsin(a*x))/a"6 + 5/16

xcos_integral (2*arcsin(a*x))/a”~6
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4

353 [——dx

sin~! (ax)?

Optimal. Leaf size=69

Si(sin”'(ax)) 9Si(3sin”(ax)) 5Si(5sinT'(ax)) x4V a2a2
+ -

845 1645 164  asin Hax)

[Out] -((x"4*Sqrt[1 - a~2*x"2])/(axArcSin[a*x])) - SinIntegral [ArcSin[a*x]]/(8*a”
5) + (9xSinIntegral [3*ArcSin[a*x]])/(16%xa~5) - (5xSinIntegral [6*%ArcSin[a*x]
1)/(16*a”5)

Rubi [A] time = 0.0576204, antiderivative size = 69, normalized size of antiderivative =
1., number of steps used = 5, number of rules used = 2, integrand size = 10, number of rules

0.2, Rules used = {4631, 3299}
Si(sin”'(ax)) 9Si(3sin~(ax)) 5Si(5sin(ax)) xVI-a2x2
p— + p—

8a° 16a5 16a°  asin Haw)

integrand size

Antiderivative was successfully verified.

[In] Int[x~4/ArcSin[a*x]~2,x]

[Out] -((x"4*Sqrt[1 - a~2*x"2])/(axArcSin[a*x])) - SinIntegral [ArcSin[a*x]]/(8*a”
5) + (9*SinIntegral [3*ArcSin[a*x]])/(16%xa~5) - (5xSinIntegral [5*ArcSin[a*x]
1)/(16*a”5)

Rule 4631

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_)*(x_)"(m_.), x_Symbol] :> Simp[(
x"m*Sqrt[1 - c¢™2xx"2]*(a + bxArcSin[c*x])"(n + 1))/(b*cx(n + 1)), x] - Dist
[1/(b*c™(m + 1)*(n + 1)), Subst[Int[ExpandTrigReducel[(a + b*x)~(n + 1), Sin
[x]"(m - 1)*(m - (m + 1)*Sin[x]"2), x], x], x, ArcSinl[c*x]], x] /; FreeQ[{a
, b, ¢}, x] && IGtQ[m, 0] && GeQ[n, -2] && LtQ[n, -1]

Rule 3299
Int[sinf(e_.) + (£_)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Simp[SinInte

gralle + f*x]/d, x] /; FreeQl[{c, 4, e, f}, x] && EqQ[d*e - cxf, 0]

Rubi steps
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sin(x) 9sin(3x)  5sin(5x) .1
f A e x4*/1—a2x2+SUbSt(f(_ o T e T e )dx,x,sm (ax))

— dx=-
sin~}(ax)? asin”!(ax) a’
~ 1 — 22 Subst ( f Sir;(x) dx, x, sin_l(ax)) 5 Subst ( f Sinfx) dx, x,sin~* (ax)) . 9 Subst ( j
© asinY(aw) 8a° 16a°

V1 - a2x2  Si (sin_l (ax)) 9Si (3 sin_l(ax)) 5Si (5 sin_l(ax))
+ —

B asin™ (ax) B 8a° 16a° 16a°

Mathematica [A] time = 0.208683, size = 61, normalized size = (.88

LoV 283 (sin ™ (ax)) - 9Si (3 sin~(ax)) + 5Si (5 sin (ax))

sin! (ax)

16a°

Antiderivative was successfully verified.

[In] Integrate[x”4/ArcSin[a*x]~2,x]

[Out] -((16%a~4*x~4*Sqrt[1 - a~2*x72])/ArcSin[a*x] + 2*SinIntegral [ArcSin[a*x]] -
9xSinIntegral [3*ArcSin[a*x]] + 5*SinIntegral [6xArcSin[a*x]])/(16*a”5)

Maple [A] time = 0.026, size = 81, normalized size = 1.2

1 1 22 11 Si(arcsin (ax)) 3 cos (3 arcsin (ax)) 9Si(3 arcsin (ax)) cos (5 arcsin (ax))
a® \ 8 arcsin (ax) 8 16 arcsin (ax) 16 16 arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"4/arcsin(a*x)”~2,x)

[Out] 1/a"5%(-1/8/arcsin(a*x)*(-a~2*xx~2+1) " (1/2)-1/8%Si(arcsin(a*x))+3/16/arcsin(
axx)*cos (3*arcsin(ax*xx))+9/16*Si(3*arcsin(a*xx))-1/16/arcsin(a*x)*cos(b*arcsi
n(a*xx))-5/16%Si(5*arcsin(a*x)))

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

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

[In] integrate(x~4/arcsin(a*x)”~2,x, algorithm="maxima"

[Out] Timed out

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

!
integral (_—2, x)
arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4/arcsin(a*x)”~2,x, algorithm="fricas")

[Out] integral(x~4/arcsin(a*x)”2, x)

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

4

[—2
asin” (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**4/asin(a*x)**2,x)

[Out] Integral(x**4/asin(a*x)**2, x)

Giac [A] time = 1.30518, size = 155, normalized size = 2.25

3

2 3
(azxz - 1) V—-a2x2 +1 _ 5 Si(5 arcsin (ax)) . 9 Si(3 arcsin (ax)) _ Si (arcsin (ax)) . 2 (_azxz + 1)2 V—a2x2

16 a® 8a° a®arcsin (ax)  a® arcsir

a® arcsin (ax) 16 a®
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x”4/arcsin(a*x)”2,x, algorithm="giac")
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[Out] -(a"2*%x"2 - 1)72%sqrt(-a™2*x"2 + 1)/(a"b*arcsin(a*x)) - 5/16*sin_integral(b
xarcsin(a*x))/a”5 + 9/16%sin_integral (3*arcsin(a*x))/a”5 - 1/8*sin_integral
(arcsin(ax*x))/a”b + 2*(-a~2*x"2 + 1)7(3/2)/(a"b*arcsin(a*x)) - sqrt(-a~2*x"

2 + 1)/(a"b*arcsin(a*x))
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3

X
sin” (ax)?2
Optimal. Leaf size=57
CoslIntegral (2 sin_l(ax)) CoslIntegral (4 sin_l(ax)) BV1 = a2x2

2a4 2a* asin™(ax)

[Out] -((x73*Sqrt[1 - a"2xx"2])/(a*ArcSin[a*x])) + CosIntegral [2+ArcSin[a*x]]/ (2%
a~4) - CosIntegral[4*ArcSin[ax*x]]/(2*a"4)

Rubi [A] time = 0.0486051, antiderivative size = 57, normalized size of antiderivative

. . ber of rul
1., number of steps used = 4, number of rules used = 2, integrand size = 10, e =

0.2, Rules used = {4631, 3302}

integrand size

CoslIntegral (2 sin_l(ax)) Coslntegral (4 sin_l(ax)) 23V1 = a2x2

2a* 20" asin™!(ax)

Antiderivative was successfully verified.

[In] Int[x~3/ArcSin[a*x]~2,x]

[Out] -((x73%Sqrt[1 - a~2*x"2])/(axArcSin[a*x])) + CosIntegral [2*xArcSin[ax*x]]/ (2%
a"4) - CosIntegral [4xArcSin[ax*x]]/(2*xa~4)

Rule 4631

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_)*(x_)"(m_.), x_Symbol] :> Simp[(
x"m*Sqrt[1 - ¢™2*xx"2]*(a + bxArcSin[c*x])"(n + 1))/(b*cx(n + 1)), x] - Dist
[1/(b*c™(m + 1)*(n + 1)), Subst[Int[ExpandTrigReduce[(a + b*x)~(n + 1), Sin
[x]"(m - 1)*(m - (m + 1)*Sin[x]"2), x], x], x, ArcSin[c*x]], x] /; FreeQ[{a
, b, c}, x] && IGtQ[m, O] && GeQ[n, -2] && LtQ[n, -1]

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) -
cxf, 0]

Rubi steps
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cos(2x) _ cos(4x)

f x3 e B3V - a2 . Subst ( il (T = ) dx, %, sin”! (ax))

_— x =
sin~}(ax)? asin™! (ax) at
B BV — 22 Subst ( f CObT(ZX) dx, x, sin_l(ax)) Subst ( f %(43{) dx, x, sin_l(ax))
asin™ (ax) 2a* 2a*
BVl -a2x2 Ci (2 sin_l(ax)) Ci (4 sin~! (ax))

+
asin”!(ax) 2a* 2a*

Mathematica [A] time = 0.0168856, size = 56, normalized size = 0.98

4sin~ (ax)CosIntegral (2 sin”! (ax)) -4 sin_l(ax)CosIntegral (4 sin_l(ax)) —2sin (2 sin_l(ax)) + sin (4 sin_l(ax))

8a* sin”!(ax)

Antiderivative was successfully verified.

[In] Integrate[x~3/ArcSin[ax*x]~2,x]

[Out] (4*ArcSin[a*x]*CosIntegral [2xArcSin[a*x]] - 4*ArcSin[a*x]*CosIntegral [4*Arc
Sinlaxx]] - 2#Sin[2*ArcSin[a*x]] + Sin[4*ArcSin[a*x]])/(8*a~4*ArcSin[a*x])

Maple [A] time = 0.021, size = 54, normalized size = 1.

1 ( sin(2 arcsin (ax)) Ci(2 arcsin(ax)) sin (4 arcsin (ax)) B Ci (4 arcsin (ax))
a* 4 arcsin (ax) 2 8 arcsin (ax) 2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~3/arcsin(a*x)”~2,x)

[Out] 1/a"4*x(-1/4/arcsin(a*x)*sin(2*arcsin(a*x))+1/2*Ci(2*arcsin(a*x))+1/8/arcsin
(a*xx)*sin(4*arcsin(a*x))-1/2*Ci(4*arcsin(a*x)))

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

Timed out



Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3/arcsin(a*x)”~2,x, algorithm="maxima"

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

3
integral (.—2, x)
arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3/arcsin(a*x)~2,x, algorithm="fricas")

[Out] integral(x~3/arcsin(a*x)”2, x)

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

3

[ —
asin® (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**3/asin(a*x)**2,x)

[Out] Integral(x**3/asin(a*x)**2, x)

Giac [A] time = 1.38474, size = 97, normalized size = 1.7

3

(_azxz + 1)§x V—-a?x? + 1x _ Ci(4 arcsin (ax)) N Ci (2 arcsin (ax))

a3 arcsin (ax) a3 arcsin (ax) 204 2a*

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3/arcsin(a*x)”~2,x, algorithm="giac")
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[Out] (-a~2*x"2 + 1)7(3/2)*x/(a"3*arcsin(a*x)) - sqrt(-a~2*x"2 + 1)#*x/(a"3*arcsin
(a*xx)) - 1/2%cos_integral (4*arcsin(a*x))/a"4 + 1/2*cos_integral (2*xarcsin(ax
x))/a"4
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355 [——dx

sin~! (ax)?

Optimal. Leaf size=55

Si (sin_l (ax)) 3Si (3 sin_l(ax)) 21 — a2x2
+ —_

4a3 443 asin™(ax)

[Out] -((x"2xSqrt[1 - a"2*x72])/(axArcSin[a*x])) - SinIntegral [ArcSin[a*x]]/(4*a”
3) + (3*SinIntegral[3*ArcSin[a*x]])/(4*a"3)

Rubi [A] time = 0.0439644, antiderivative size = 55, normalized size of antiderivative
1., number of steps used = 4, number of rules used = 2, integrand size = 10, number of rules _

0.2, Rules used = {4631, 3299}

Si(sin”'(ax)) 3Si(3sin(ax)) 2VI-a2x2
- + -

443 443 asin™!(ax)

integrand size

Antiderivative was successfully verified.

[In] Int[x"2/ArcSin[a*x]~2,x]

[Out] -((x"2xSqrt[1 - a"2*x72])/(axArcSin[a*x])) - SinIntegral[ArcSin[a*x]]/(4*a”
3) + (3xSinIntegral [3*ArcSin[axx]])/(4*a”~3)

Rule 4631

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_)*(x_)"(m_.), x_Symbol] :> Simp[(
x"m*Sqrt[1 - ¢™2*xx"2]*(a + bxArcSin[c*x])"(n + 1))/(b*cx(n + 1)), x] - Dist
[1/(b*c™(m + 1)*(n + 1)), Subst[Int[ExpandTrigReduce[(a + b*x)~(n + 1), Sin
[x]"(m - 1)*(m - (m + 1)*Sin[x]"2), x], x], x, ArcSin[c*x]], x] /; FreeQ[{a
, b, c}, x] && IGtQ[m, O] && GeQ[n, -2] && LtQ[n, -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 - cxf, 0]

Rubi steps
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2 N Subst (f (—% + 3%;3@) dx, x, sin_l(ax))
IW e asin™ (ax) ’ a’
V1 — 22 Subst ( f Sir;(x) dx, x, sin_l(uX)) 3 Subst ( f Sinfx) dx, x, sin_l(ax))
T asin”!(ax) - 443 M 43
VI a2?2 Sifsin”(av) |3 (3sin~ (ax))
asin™ (ax) 43 443

Mathematica [A] time = 0.164837, size = 50, normalized size = 0.91

422x2N1-a2x2 o . -1 . . -1
p— +Sl(SlH (ax)) 351(35111 (ax))

4a3
Antiderivative was successfully verified.

[In] Integrate[x~2/ArcSin[ax*x]~2,x]

[Out] -((4%a~2*x"2*Sqrt[1 - a~2*x~2])/ArcSin[a*x] + SinIntegral[ArcSin[a*x]] - 3%
SinIntegral [3*xArcSin[a*x]])/(4*xa~3)

Maple [A] time = 0.023, size = 57, normalized size = 1.

1 ( 1 Narwarl Si (arcsin (ax)) | cos (3 arcsin (ax)) N 3Si (3 arcsin (ax)))

a3\ 4 arcsin (ax) 4 4 arcsin (ax) 4

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2/arcsin(a*x)”~2,x)

[Out] 1/a"3%(-1/4/arcsin(a*x)*(-a"2*xx"2+1)~(1/2)-1/4%xSi(arcsin(a*x))+1/4/arcsin(a
*x)*cos (3*arcsin(a*x))+3/4*Si(3*arcsin(a*xx)))

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

Timed out



Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2/arcsin(a*x)”~2,x, algorithm="maxima"

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

x2
integral (.—2, x)
arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2/arcsin(a*x)”~2,x, algorithm="fricas")

[Out] integral(x~2/arcsin(a*x)”2, x)

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

2

[ "
asin® (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2/asin(a*x)**2,x)

[Out] Integral(x**2/asin(a*x)**2, x)

Giac [A] time = 1.35974, size = 92, normalized size = 1.67
3

3 Si (3 arcsin (ax)) ~ Si (arcsin (ax))

(a2 +1)? 22 41

4 g3 4 g3 a3 arcsin (ax) a3 arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2/arcsin(a*x)”2,x, algorithm="giac")
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[Out] 3/4*sin_integral(3*arcsin(a*x))/a"~3 - 1/4*sin_integral(arcsin(a*x))/a~3 + (
-a”2%x"2 + 1)7(3/2)/(a"3*arcsin(a*x)) - sqrt(-a"2*x"2 + 1)/(a"3*arcsin(a*x)

)
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3.56 f m dx

Optimal. Leaf size=38

Coslntegral (2 sin_l(ax)) V1 = a2x2

a? a sin_l(ax)

[Out] -((x*Sqrt[1 - a"2%x72])/(a*ArcSin[a*x])) + CosIntegral[2*ArcSin[a*x]]/a"2

Rubi [A] time = 0.0247518, antiderivative size = 38, normalized size of antiderivative
1., number of steps used = 2, number of rules used = 2, integrand size = 8, number of rules

0.25, Rules used = {4631, 3302}

Coslntegral (2 sin~! (ax)) V1 = 222

a2 a sin_l(ax)

integrand size

Antiderivative was successfully verified.

[In] Int[x/ArcSinl[a*x]~2,x]
[Out] -((x*Sqrt[1 - a"2%x72])/(a*ArcSin[a*x])) + CosIntegral[2*ArcSin[a*x]]/a"2

Rule 4631

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_)*(x_)"(m_.), x_Symbol] :> Simp[(
x"m*kSqrt[1 - c”2*x"2]x(a + bxArcSin[c*x])"(n + 1))/(b*cx(n + 1)), x] - Dist
[1/(b*c™(m + 1)*(n + 1)), Subst[Int[ExpandTrigReduce[(a + b*x)~(n + 1), Sin
[x]"(m - 1)*(m - (m + 1)*Sin[x]"2), x], x], x, ArcSin[c*x]], x] /; FreeQ[{a
, b, ct, x] & IGtQ[m, 0] && GeQ[n, -2] && LtQ[n, -1]

Rule 3302

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

Rubi steps
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x VI =22 oubst (f COST(ZJC) dx, x, sin_l(ax))
Il +

—_—dx = —
sin”~!(ax)? asin™ (ax) a?
xV1-a2x2 Ci (2 sin_l(ax))
=- -
asin”!(ax) a?

Mathematica [A] time = 0.0032364, size = 32, normalized size = 0.84

Coslntegral (2 sin™t (ax)) sin (2 sin_l(ax))

a2 2a2 sin”"}(ax)

Antiderivative was successfully verified.

[In] Integrate[x/ArcSin[a*x]~2,x]

[Out] CosIntegral [2*ArcSin[a*x]]/a"2 - Sin[2*ArcSin[a*x]]/(2*a~2xArcSin[a*x])

Maple [A] time = 0.024, size = 28, normalized size = 0.7

+ Ci (2 arcsin (ax))

1 ( sin (2 arcsin (ax))
a2 2 arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.
[In] int(x/arcsin(a*x)”~2,x)

[Out] 1/a"2x(-1/2/arcsin(a*x)*sin(2*arcsin(a*x))+Ci(2*arcsin(a*xx)))

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/arcsin(a*x)”~2,x, algorithm="maxima")
g g
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[Out] Timed out

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

x
integral (_—2, x)
arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integral(x/arcsin(a*x)~2, x)

Sympy [F] time = 0., size = 0, normalized size = 0.
[
asin” (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/asin(a*x)**2,x)

[Out] Integral(x/asin(a*x)**2, x)

Giac [A] time = 1.37361, size = 49, normalized size = 1.29

V—-a2x? + 1x N Ci(2 arcsin (ax))

" garcsin (ax) a2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/arcsin(a*x)”2,x, algorithm="giac")

[Out] -sqrt(-a~2*x"2 + 1)*x/(a*arcsin(a*x)) + cos_integral(2*arcsin(a*x))/a"2
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357  [——dx

sin_l(ax)2
Optimal. Leaf size=36

Vi-a2x2 Si (sin_l(ax))

a sin_l(ax) a

[Out] -(Sqrt[1l - a"2xx"2]/(a*ArcSin[a*x])) - SinIntegral[ArcSin[ax*x]]/a

Rubi [A] time = 0.0779915, antiderivative size = 36, normalized size of antiderivative =
1., number of steps used = 3, number of rules used = 3, integrand size = 6, number of rules_

0.5, Rules used = {4621, 4723, 3299}
Vi-a2x2 Si (sin_l(ax))

a sin_l(ax) a

integrand size

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]~(-2),x]

[Out] -(8qrt[1 - a~2%x~2]/(a*ArcSin[a*x])) - SinIntegral[ArcSin[axx]]/a

Rule 4621

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_), x_Symbol] :> Simp[(Sqrt[1l - c~
2xx"2]*(a + b*ArcSin[c*x])"(n + 1))/(b*cx(n + 1)), x] + Dist[c/(b*x(n + 1)),
Int[(xx(a + b*ArcSin[c*x])~(n + 1))/Sqrtl[l - ¢~ 2*x72], x], x] /; FreeQ[{a,
b, c}, x] && LtQ[n, -1]

Rule 4723

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.)) " (n_.)*(x_)"(m_.)*((d_) + (e_.)*x(x_)~
2)~(p_.), x_Symbol] :> Dist[d"p/c"(m + 1), Subst[Int[(a + b*x) n*Sin[x] m*C
os[x]~(2*p + 1), x], x, ArcSin[c*x]], x] /; FreeQ[{a, b, c, d, e, n}, x] &
EqQlc™2*d + e, 0] && IntegerQ[2*p] && GtQlp, -1] && IGtQ[m, O] && (Integer
Qlpl] Il GtQld, 0]1)

Rule 3299

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

———dv=-——— |
sin~!(ax)2 asin~ (ax) V1 - a2x2sin” (ax)

sin(x) dx, x,sin” (ax))

f 1 \/m

Vi—a2 Subst ( )

asin”! (ax) a
V1-a2x2 Si (sin_l (ax))
asin”!(ax) a

Mathematica [A] time = 0.0590502, size = 32, normalized size = 0.89
V1-a2x2

sm (ax)

+ Si (Sln (ux))

a
Antiderivative was successfully verified.

[In] Integrate[ArcSin[ax*x]~(-2),x]

[Out] -((Sqrt[1 - a"2*x"2]/ArcSin[axx] + SinIntegral[ArcSin[a*x]])/a)

Maple [A] time = 0.019, size = 33, normalized size = 0.9

—— V-a2x2 +1-Si(arcsin (ax)))

1
a ( arcsin (ux)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/arcsin(a*x)”2,x)

[Out] 1/ax(-1/arcsin(a*xx)*(-a~2*xx"2+1)"(1/2)-Si(arcsin(a*x)))

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

2 — V-ax+1x _ —
a“arctan (ax, \/ax + 1\/ ax + 1) f W(M_l)arctan(ax,mm) dx \/ax + 1\/ ax +1

aarctan (ax, \/ax + 1\/—ax + 1)
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(l/arcsin(a*x)”2,x, algorithm="maxima"

[Out] (a”2*arctan2(axx, sqrt(axx + 1)*sqrt(-a*x + 1))*integrate(sqrt(a*xx + 1)*sqr
t(—axx + 1)*x/((a”2*x72 - 1)*arctan2(a*x, sqrt(axx + 1)*sqrt(-a*x + 1))), x
) - sqrt(a*xx + 1)*sqrt(-a*x + 1))/(axarctan2(a*xx, sqrt(a*xx + 1)*sqrt(-axx +

D)

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

integral ( 5 x)
arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(l/arcsin(a*x)”2,x, algorithm="fricas")

[Out] integral(arcsin(a*x)~(-2), x)

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

1
f 7
asin® (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/asin(a*x)**2,x)

[Out] Integral(asin(a*x)**(-2), x)

Giac [A] time = 1.33019, size = 46, normalized size = 1.28

~ Si(arcsin (ax))  V-a2x? +1

a  garcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(l/arcsin(a*x)”2,x, algorithm="giac")

[Out] -sin_integral(arcsin(a*x))/a - sqrt(-a”2*x"2 + 1)/(a*arcsin(a*x))



320

3.58  [———dx

xsin~ (ax)2

Optimal. Leaf size=12

1
Unintegrable (T' x)
xsin” (ax)?

[Out] Unintegrable[1/(x*ArcSin[a*x]~2), x]

Rubi [A] time = 0.0120926, antiderivative size = 0, normalized size of antiderivative =
number of rules

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

Rules used = {}
1
dex
xsin” (ax)?

Verification is Not applicable to the result.
[In] Int[1/(x*ArcSin[ax*x]”~2),x]

[Out] Defer[Int][1/(x*ArcSin[a*x]~2), x]

Rubi steps
1 1
f — g ix = f —
xsin” (ax)? xsin” (ax)?

time = 0.903582, size = 0, normalized size = 0.
1
f ——dx
xsin” (ax)?

Verification is Not applicable to the result.

Mathematica [A]

[In] Integrate[1/(x*ArcSin[a*x]~2),x]

[Out] Integratel[1l/(x*ArcSin[ax*x]~2), x]
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Maple [A] time = 0.078, size = 0, normalized size = 0.

[———
x (arcsin (ax))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/x/arcsin(a*x)”~2,x)

[Out] int(1/x/arcsin(a*x)”~2,x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1l/x/arcsin(a*x)”~2,x, algorithm="maxima"

[Out] Timed out

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

1
integral (—2, x)
x arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(l/x/arcsin(a*x)”~2,x, algorithm="fricas")

[Out] integral(1/(x*arcsin(a*x)~2), x)

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

1
f o X
x asin® (ax)
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x/asin(a*x)**2,x)

[Out] Integral(1l/(x*asin(a*x)**2), x)

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

1
[—
x arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1l/x/arcsin(a*x)”~2,x, algorithm="giac")

[Out] integrate(l/(x*arcsin(a*x)~2), x)
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359  [———dx

22 sin " (ax)2
Optimal. Leaf size=12
SR
x2sin” (ax)?

Unintegrable (

[Out] Unintegrable[1/(x"2*ArcSin[a*x]~2), x]

Rubi [A] time = 0.0136797, antiderivative size = 0, normalized size of antiderivative =
number of rules

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

Rules used = {}
1
ffldx
x2sin” (ax)?

Verification is Not applicable to the result.

[In] Int[1/(x"2*ArcSin[a*x]~2),x]

[Out] Defer[Int][1/(x"2*ArcSinl[a*x]~2), x]

Rubi steps
1 1
f wysE i f L
x2sin” (ax)? x2sin” (ax)?

time = 9.71136, size = 0, normalized size = 0.
1
f —— g dx
x2sin”" (ax)?

Verification is Not applicable to the result.

Mathematica [A]

[In] Integratel[1l/(x"2*ArcSin[a*x]~2),x]

[Out] Integrate[1l/(x"2*ArcSin[a*x]~2), x]
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Maple [A] time = 0.141, size = 0, normalized size = 0.

1
f 5 dx
x2 (arcsin (ax))
Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/x"2/arcsin(a*x)~2,x)

[Out] int(1/x"2/arcsin(a*x)”~2,x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x"2/arcsin(a*x)~2,x, algorithm="maxima"

[Out] Timed out

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

1
integral (—2, x)
x2 arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x"2/arcsin(a*x)~2,x, algorithm="fricas")

[Out] integral(1l/(x"2*arcsin(a*x)”~2), x)

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

1
f T
x2 asin” (ax)
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x**2/asin(a*x)**2,x)

[Out] Integral(l/(x*x2*asin(a*x)**2), x)

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

1
[—
x2 arcsin (ax)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x72/arcsin(a*x)~2,x, algorithm="giac")

[Out] integrate(l/(x"2*arcsin(a*x)~2), x)
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360 [—dx
sin” (ax)3
Optimal. Leaf size=98
Coslntegral (sin_l(ax)) 27CosIntegral (3 sin_l(ax)) 25CosIntegral (5 sin_l(ax)) x4V1 = a2x2 2x3
B 1625 " 325 ) 3245 T asin Nax)?  a?sin i

[Out] -(x"4*Sqrt[l - a~2*x72])/(2*a*ArcSin[a*x]~2) - (2*x73)/(a"2*ArcSin[a*x]) +
(6%x75)/(2xArcSin[a*x]) - CosIntegral [ArcSin[a*x]]/(16*a”5) + (27*CosIntegr
al[3xArcSin[ax*x]])/(32%a"5) - (25*CosIntegral [5*ArcSin[a*x]])/(32%a"5)

Rubi [A] time = 0.342807, antiderivative size = 98, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 14, number of rules used = 5, integrand size = 10, e

integrand size
0.5, Rules used = {4633, 4719, 4635, 4406, 3302}

Coslntegral (sin_l(ux)) 27Coslntegral (3 sin_l(ax)) 25CosIntegral (5 sin_l(ax)) x4V1 = a2x2 253
— + —_ — —_
16a° 32a° 32a° 2asin (ax)?  a2sin"(

Antiderivative was successfully verified.

[In] Int[x"4/ArcSin[a*x]~3,x]

[Out] -(x"4*Sqrt[l - a~2*x72])/(2%a*ArcSin[a*x]~2) - (2*x73)/(a"2*ArcSin[a*x]) +
(56%x75) /(2*ArcSin[a*x]) - CosIntegral[ArcSin[a*x]]/(16*a”5) + (27*CosIntegr
al[3*ArcSin[axx]])/(32*%a"5) - (25*CosIntegral [5*%ArcSin[axx]])/(32*a"5)

Rule 4633

Int[((a_.) + ArcSin[(c_.)*(x_ )I*(b_.))"(n_)*(x_ )" (m_.), x_Symbol] :> Simp[(
X m*Sqrt[1 - c”2*x"2]x(a + bxArcSin[c*x])~(n + 1))/(b*cx(n + 1)), x] + (Dis
t[(cx(m + 1))/ (b*x(n + 1)), Int[(x"(m + 1)*(a + bxArcSin[c*x])~(n + 1))/Sqrt
[1 - c™2xx72], x], x] - Dist[m/(b*cx(n + 1)), Int[(x"(m - 1)*(a + b*xArcSin[
cxx])"(n + 1))/Sqrt[1l - c™2*x~2], x], x]) /; FreeQ[{a, b, c}, x] && IGtQ[m,
0] && LtQ[n, -2]

Rule 4719

Int[(((a_.) + ArcSin[(c_.)*(x )]1*(b_.)) " (m )*((f_.)*(x_))"(m_.))/Sqrt[(d_)
+ (e_.)*(x_)"2], x_Symbol] :> Simp[((f*x) m*(a + bxArcSin[c*x])~(n + 1))/(b
xcxSqrt[d]*(n + 1)), x] - Dist[(f*m)/(b*c*Sqrt[d]l*(n + 1)), Int[(f*x)"(m -
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1)*(a + bxArcSin[c*x])"(n + 1), x], x] /; FreeQl{a, b, ¢, d, e, £, m}, x] &
& EqQ[c™2*d + e, 0] && LtQ[n, -1] && GtQ[d, O]

Rule 4635

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.)) " (n_)*(x_)"(m_.), x_Symbol] :> Dist[1
/c”(m + 1), Subst[Int[(a + b*x) n*Sin[x] m*Cos[x], x], x, ArcSin[c*x]], x]
/; FreeQ[{a, b, c, n}, x] && IGtQ[m, 0]

Rule 4406

Int[Cos[(a_.) + (b_)*(x )1 (p_)*((c_.) + (d_)*(x_))"(m_.)*Sin[(a_.) + (b
_D*(x_)]"(n_.), x_Symbol] :> Int[ExpandTrigReduce[(c + d*x)"m, Sin[a + b*x
17n*Cos[a + b*x]"p, x], x] /; FreeQ[{a, b, c, d, m}, x] && IGtQ[n, 0] &% IG
tQlp, 0]

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) -
cxf, 0]

Rubi steps

3

X
xt HVi—az 2 J VI sin~ Y (ax)? ax X
dex:— — ——(5a)f ——dx
sin” " (ax)3 2asin” (ax) a 2 V1 — a2x2 sin”" (ax)?
6[——d
x4V - a2x2 2x3 N 5x° 25 x x4 s lay
=- - -— x
2asin”M(ax)?  a?sin"M(ax) 2sin"'(ax) 2 J sin”!(aw) a?
. 2
x4m 2,3 55 6 Subst ( f w dx, x, sin_l(ux)) 25 Subst
= — —_ + + _
2asinY(ax)?  a?sin"l(ax) 2sin~Y(ax) a
N 253 55 6 Subst (f (%ix) - %Sx)) dx, x, sin_l(ax)) 25
2asinY(ax)?  a?sin '(ax) 2sin }(ax) a
VI = 22 243 5y5 25 Subst ( f Cosfx) dx, x, sin_l(ax)) 3 Subst ( f 5
= — _ + —_
2asin Y (ax)?  a?sin"'(ax)  2sin~}(ax) 32a°
A1 — 22 2,3 5x5 Ci(sin"'(ax)) 27Ci(3sin”'(ax)) 25Ci (5sin’

- - + - +
2asin M(ax)2  a?sin'(ax)  2sin”!(ax) 16a° 32a°
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Mathematica [A] time = 0.184825, size = 103, normalized size = 1.05

16a*x*V1 — a2x2 — 80a%x° sin ' (ax) + 64a3x® sin~* (ax) + 2 sin™* (ax)2CosIntegral (sin_1 (ax)) - 27sin" ! (ax)?>Cosln
3245 sin” (ax)2

Antiderivative was successfully verified.

[In] Integrate[x~4/ArcSin[ax*x]~3,x]

[Out] -(16xa~4*x~4*Sqrt[l - a~2*x"2] + 64*a”3*x"3xArcSin[a*x] - 80*a~b*x~5xArcSin
[a*x] + 2%ArcSin[a*x] 2*CosIntegral[ArcSin[a*x]] - 27*ArcSin[a*x]~2*CosInte
gral [3xArcSin[a*x]] + 25%ArcSin[a*x] 2*CosIntegral [6*¥ArcSin[a*x]])/(32%a~b*

ArcSin[a*x]~2)

Maple [A] time = 0.042, size = 121, normalized size = 1.2

Ci (arcsin (ax)) N 3 cos (3 arcsin (ax)) 9 sin (3 arcsin (ax))
16 32 (arcsin (ax))? 32 arcsin (ax)

1 1
V-a?x? +1 + i

o _16 (arcsin (ax))* 16 arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.
[In] int(x~4/arcsin(a*x)”3,x)

[Out] 1/a"5%(-1/16/arcsin(a*x) 2% (-a"2*%x"2+1) " (1/2)+1/16*xa*x/arcsin(a*x)-1/16%Ci(
arcsin(ax*x))+3/32/arcsin(a*x) "2*cos(3*arcsin(a*x))-9/32/arcsin(a*x)*sin(3*a
rcsin(ax*xx))+27/32*Ci(3*arcsin(a*x))-1/32/arcsin(a*x) "2*cos(5*arcsin(a*xx))+5
/32/arcsin(a*xx)*sin(b*arcsin(a*x))-25/32*Ci(5*arcsin(a*x)))

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

2 (25 a2x2—12)x2
_ 4 _ _ 2.5 _ 4.3
\/ax + 1\/ ax + lax* + arctan (ax, \/ax + 1\/ ax + 1) f arctan(ax, — _ax+1) dx (5 acx’ —4x ) arctan (ax, Vax 4

2
2 a2 arctan (ax, Vax + 1V-ax + 1)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4/arcsin(a*x)”~3,x, algorithm="maxima")
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[Out] -1/2*(sqrt(a*xx + 1)*sqrt(-a*x + 1)*a*xx”4 + arctan2(a*x, sqrt(a*xx + 1)*sqrt(
—a*xx + 1)) 2xintegrate((256%a”2*x"4 - 12%x72)/arctan2(a*x, sqrt(a*xx + 1)*sqr
t(-a*xx + 1)), x) - (5xa"2*x"5 - 4xx”3)*arctan2(a*xx, sqrt(a*xx + 1)*sqrt(-a*x

+ 1)))/(a"2xarctan2(a*x, sqrt(axx + 1)*sqrt(-a*x + 1))72)

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

4
integral (+3, x)
arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4/arcsin(a*x)”~3,x, algorithm="fricas")

[Out] integral(x~4/arcsin(a*x)”3, x)

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

4

[ —
asin” (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**4/asin(a*x)**3,x)

[Out] Integral(x**4/asin(a*x)**3, x)

Giac [A] time = 1.3283, size = 230, normalized size = 2.35

2
5 (uzxz - 1) x 3 (azxz - 1)x x 25 Ci(5 arcsin (ax)) 27 Ci(3 arcsin (ax))  Ci(arcsin (ax)

2a*arcsin (ax)  a*arcsin (ax) = 2a*arcsin (ax) 324a° 324° 16 a®

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4/arcsin(a*x)”~3,x, algorithm="giac")
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[Out] 5/2%(a”"2*x"2 - 1)72*x/(a"4*arcsin(a*xx)) + 3*(a"2*x"2 - 1)*x/(a"4*arcsin(a*x
)) + 1/2%x/(a"4*arcsin(a*x)) - 25/32*cos_integral(b5*arcsin(a*x))/a"5 + 27/3
2*xcos_integral (3*xarcsin(a*x))/a”~5 - 1/16%cos_integral(arcsin(axx))/a~5 - 1/

2% (a”2%x72 - 1)"2*xsqrt(-a”2*x"2 + 1)/(a"b*arcsin(a*x)”~2) + (-a”2*x"2 + 1)7(
3/2)/(a"b*arcsin(a*xx)~2) - 1/2xsqrt(-a"2*x"2 + 1)/(a"b*arcsin(a*x)~2)
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3

361 [———dx
sin” (ax)3
Optimal. Leaf size=83
Si (2 sin_l (LIX)) Si (4 Sin_l(ax)) V1 — a2x2 3x2 2yt
- + - - +
2a* at 2asin Y(ax)?  2a2sin M(ax) sin Y (ax)

[Out] -(x"3*%Sqrt[1l - a~2*x72])/(2*xaxArcSin[a*x]~2) - (3*x72)/(2*a"2xArcSin[a*x])
+ (2%x74)/ArcSin[a*x] - SinIntegral[2*ArcSin[a*x]]/(2*a"4) + SinIntegral [4x
ArcSin[a*x]]/a"4

Rubi [A] time = 0.299843, antiderivative size = 83, normalized size of antiderivative =

1., number of steps used = 12, number of rules used = 6, integrand size = 10, number of rules _

integrand size
0.6, Rules used = {4633, 4719, 4635, 4406, 3299, 12}

Si (2 sin_l(ax)) N Si (4 sin_l(ux)) VI — 2222 32 .\ 2x4
2a% at 2asin " (ax)?  2a2sin‘(ax)  sin~'(ax)

Antiderivative was successfully verified.

[In] Int[x"3/ArcSinl[a*x]~3,x]

[Out] -(x"3*Sqrt[1 - a~2*x72])/(2%a*ArcSin[a*x]~2) - (3*x72)/(2*xa"2*xArcSin[a*x])
+ (2xx74)/ArcSin[a*x] - SinIntegral[2xArcSin[ax*x]]/(2*xa"4) + SinIntegral [4x
ArcSin[axx]]/a"4

Rule 4633

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_)*(x_)"(m_.), x_Symbol] :> Simp[(
x"m*kSqrt[1 - c”2*x"2]x(a + bxArcSin[c*x])"(n + 1))/(b*cx(n + 1)), x] + (Dis
tl(cx(m + 1))/ (x(n + 1)), Int[(x"(m + 1)*(a + b*ArcSin[c*x])~(n + 1))/Sqrt
[1 - c™2*x72], x], x] - Dist[m/(b*cx(n + 1)), Int[(x"(m - 1)*(a + b*ArcSin[
c¥x])"(n + 1))/Sqrt[1 - c™2*x~2], x], x]) /; FreeQ[{a, b, c}, x] && IGtQ[m,
0] && LtQ[n, -2]

Rule 4719

Int[(((a_.) + ArcSin[(c_.)*(x_)1*(b_.)) " (n_)*((f_.)*(x_))"(m_.))/Sqrt[(d_)
+ (e_.)*(x_)"2], x_Symbol] :> Simp[((f*x) m*(a + bxArcSin[c*x])~(n + 1))/(b
*xcxSqrt[d]l*(n + 1)), x] - Dist[(f*m)/(b*c*Sqrt[dl*(n + 1)), Int[(f*x)~(m -
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1)*(a + bxArcSin[c*x])"(n + 1), x], x] /; FreeQl{a, b, ¢, d, e, £, m}, x] &
& EqQ[c™2*d + e, 0] && LtQ[n, -1] && GtQ[d, O]

Rule 4635

Int[((a_.) + ArcSin[(c_.)*(x_)]1*(b_.)) " (n_)*(x_)"(m_.), x_Symbol] :> Dist[1
/c”(m + 1), Subst[Int[(a + b*x) n*Sin[x] m*Cos[x], x], x, ArcSin[c*x]], x]
/; FreeQ[{a, b, c, n}, x] && IGtQ[m, 0]

Rule 4406

Int[Cos[(a_.) + (b_)*x )1 (p_)*((c_.) + (d_)*(x_))"(m_.)*Sin[(a_.) + (b
_D*(x_)]"(n_.), x_Symbol] :> Int[ExpandTrigReduce[(c + d*x)“"m, Sin[a + b*x
1"nxCos[a + b*x]"p, x], x] /; FreeQ[{a, b, c, d, m}, x] && IGtQ[n, 0] &% IG
tQlp, 0]

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 - cxf, 0]

Rule 12
Int[(a_)*(u_), x_Symbol] :> Dist[a, Int[u, x], x] /; FreeQla, x] && !Match

Qlu, (b )*(v_ ) /; FreeQ[b, x]]

Rubi steps
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2

X
f—x3 dx——"3m+3fmdx—(za)f - dx
sin " (ax)? 2asin"(ax)? 2a V1 - a2x2 sin "} (ax)?
x3V1 — a2x2 3x2 N x4 f x3 x4 3 f sinj(ax) dx
=- - - x
2asinY(ax)?  2a2sin Y(ax) sin " (ax) sin~}(ax) a?
BV — 22 352 2 3 Subst (f w dx, x, sin_l(ax)) 8 Subst (
= — —_ —+ —+ —_
asin “(ax acsin -~ (ax sin - (ax a
2asin”'(ax)?  2a2sin”(ax)  sin” (ax) !
o o |
~ xsm 352 . ok N 3 Subst (f SH;(XX) dx, x,sin l(ax)) 8 Subst (f(E
2asinY(ax)?  2a%sin M(ax)  sin " (ax) at
in(4 .- in(2
BV — 22 352 2yt Subst (fsmT(x) dx, x,sin 1(ax)) 3 Subst (f %
= _2 . 1 5 21 + - 1 + 4 + |
asin “(ax)* 2a4sin (ax) sin " (ax) a
B V1 = a2x2 3x2 .\ 214 Si (2 sin_l(ax)) .\ Si (4 sin_l(ax))
2asinY(ax)?  2a2sin Y(ax) sin Y(ax) 2a* at

Mathematica [A] time = 0.186956, size = 73, normalized size = 0.88

azxz((4a2x2—3) sin~Max)—-axV 1—112x2)

sin~!(ax)?

-Si (2 sin”! (ax)) + 2Si (4 sin_l(ax))

2a4

Antiderivative was successfully verified.

[In] Integrate[x~3/ArcSin[a*x]~3,x]

[Out] ((a~2*xx"2*%(-(a*xx*Sqrt[1 - a~2*x72]) + (-3 + 4*a~2*x"2)*ArcSin[a*x]))/ArcSin
[a*x] "2 - SinIntegral[2*ArcSin[a*x]] + 2xSinIntegral [4xArcSin[ax*x]])/(2*a~4
)

Maple [A] time = 0.034, size = 82, normalized size = 1.

1 _Sin (2 arcsin (ax)) _cos (2 arcsin (ax)) _ Si(2 arcsin (ax)) sin (4 arcsin (ax)) cos (4 arcsin (ax)) .

— - - +Si(4
a*\ 8 (arcsin (ax))* 4 arcsin (ax) 2 16 (arcsin (ax))? 4 arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.
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[In] int(x~3/arcsin(a*x)~3,x)

[Out] 1/a"4%(-1/8/arcsin(a*xx) " 2*sin(2*arcsin(a*x))-1/4/arcsin(a*x)*cos(2*arcsin(a
*x))-1/2%Si(2*arcsin(a*x))+1/16/arcsin(a*x) "2*sin(4*arcsin(a*x))+1/4/arcsin
(a*xx)*cos(4*arcsin(a*x))+Si(4*arcsin(a*xx)))

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

2 (8 a2x2—3)x
_ 3 _ 4244 22
Vax + 1vV—-ax + 1ax® + 2 arctan (ax, Vax + 1vV-ax + 1) f rctan{mor Ty e) dx (4 acx*—3x ) arctan (ax, Vax

2
2 a? arctan (ax, Vax +1V-ax + 1)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3/arcsin(a*x)”~3,x, algorithm="maxima"

[Out] -1/2x(sqrt(a*x + 1)*sqrt(-a*xx + 1)*a*xx~3 + 2*xarctan2(a*xx, sqrt(axx + 1)*sqr
t(-a*x + 1)) 2xintegrate((8%a~2*x~3 - 3*x)/arctan2(a*x, sqrt(a*xx + 1)*sqrt(

—axx + 1)), x) - (4%a”2*x"4 - 3*x"2)*arctan2(axx, sqrt(axx + 1)*sqrt(-axx +
1)))/(a"2*arctan2(a*xx, sqrt(a*xx + 1)*sqrt(-axx + 1))72)

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

3
integral (—3, x)
arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3/arcsin(a*x)~3,x, algorithm="fricas")

[Out] integral(x~3/arcsin(a*x)~3, x)

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

3

[—2
asin” (ax)
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**3/asin(a*x)**3,x)

[Out] Integral(x*+*3/asin(a*x)**3, x)

Giac [A] time = 1.36199, size = 169, normalized size = 2.04

3
> 2
(—ﬂzx2 + 1)2X 2 (112962 - 1) . Si (4 arcsin (ax)) Si(2 arcsin (ax)) —a2x2 + 1x . 5 (azxz - 1)
2a 23 arcsin (ax)>  2a*arcsin (ax) = 2.

2 a3 arcsin (ax)>  a*arcsin (ax) a4
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3/arcsin(a*x)”~3,x, algorithm="giac")

[Out] 1/2*(-a~2*x"2 + 1)7(3/2)*x/(a"3*arcsin(a*x)~2) + 2x(a"2*x"2 - 1)72/(a"4x*arc
sin(a*x)) + sin_integral(4xarcsin(a*x))/a”4 - 1/2xsin_integral (2*arcsin(a*x
))/a”4 - 1/2xsqrt(-a”2*x"2 + 1)*x/(a"3*arcsin(a*x)”2) + 5/2x(a"2%x"2 - 1)/(
a“4xarcsin(ax*x)) + 1/2/(a"4*arcsin(a*x))
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2

362 [———dx
sin”" (ax)3
Optimal. Leaf size=82
Coslntegral (sin_l(ax)) 9CosIntegral (3 sin_l(ax)) x2V1 — a2x2 x 33
- + - - +
8a3 8a3 2asin Y(ax)?  a?sinl(ax) 2sin”l(ax)

[Out] -(x"2*%Sqrt[1l - a~2*x72])/(2xaxArcSin[a*x]~2) - x/(a”2*ArcSin[a*x]) + (3*x~3
)/ (2%ArcSin[a*x]) - CosIntegral[ArcSin[a*x]]/(8*%a"3) + (9*CosIntegral[3*Arc
Sin[a*x]])/(8*a"3)

Rubi [A] time = 0.248665, antiderivative size = 82, normalized size of antiderivative =

1., number of steps used = 10, number of rules used = 6, integrand size = 10, number of rules _

integrand size
0.6, Rules used = {4633, 4719, 4635, 4406, 3302, 4623}

Coslntegral (sin_l(ax)) 9CosIntegral (3 Sin_l(ux)) 21 — a2x2 x 3x3
- + — —~ +
843 843 2asin'(ax)2  a?sin”(ax)  2sin”(ax)

Antiderivative was successfully verified.

[In] Int[x"2/ArcSin[a*x]~3,x]

[Out] -(x"2*%Sqrt[l - a~2xx"2])/(2*a*xArcSin[a*x]~2) - x/(a”2*ArcSin[a*x]) + (3*x~3
)/ (2%ArcSin[a*x]) - CosIntegral [ArcSin[a*x]]/(8*a"3) + (9*CosIntegral [3*Arc
Sin[axx]]1)/(8%a”~3)

Rule 4633

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_)*(x_)"(m_.), x_Symbol] :> Simp[(
x"m*kSqrt[1 - c”2*x"2]x(a + bxArcSin[c*x])"(n + 1))/(b*cx(n + 1)), x] + (Dis
tl(cx(m + 1))/ (x(n + 1)), Int[(x"(m + 1)*(a + b*ArcSin[c*x])~(n + 1))/Sqrt
[1 - c™2*x72], x], x] - Dist[m/(b*cx(n + 1)), Int[(x"(m - 1)*(a + b*ArcSin[
c¥x])"(n + 1))/Sqrt[1 - c™2*x~2], x], x]) /; FreeQ[{a, b, c}, x] && IGtQ[m,
0] && LtQ[n, -2]

Rule 4719

Int[(((a_.) + ArcSin[(c_.)*(x_)1*(b_.)) " (n_)*((f_.)*(x_))"(m_.))/Sqrt[(d_)
+ (e_.)*(x_)"2], x_Symbol] :> Simp[((f*x) m*(a + bxArcSin[c*x])~(n + 1))/(b
*xcxSqrt[d]l*(n + 1)), x] - Dist[(f*m)/(b*c*Sqrt[d]l*(n + 1)), Int[(f*x)~(m -
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1)*(a + bxArcSin[c*x])"(n + 1), x], x] /; FreeQl{a, b, ¢, d, e, £, m}, x] &
& EqQ[c™2*d + e, 0] && LtQ[n, -1] && GtQ[d, O]

Rule 4635

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.)) " (n_)*(x_)"(m_.), x_Symbol] :> Dist[1
/c”(m + 1), Subst[Int[(a + b*x) n*Sin[x] m*Cos[x], x], x, ArcSin[c*x]], x]
/; FreeQ[{a, b, c, n}, x] && IGtQ[m, 0]

Rule 4406

Int[Cos[(a_.) + (b_)*(x )1 (p_)*((c_.) + (d_)*(x_))"(m_.)*Sin[(a_.) + (b
_D*(x_)]"(n_.), x_Symbol] :> Int[ExpandTrigReduce[(c + d*x)"m, Sin[a + b*x
17n*Cos[a + b*x]"p, x], x] /; FreeQ[{a, b, c, d, m}, x] && IGtQ[n, 0] &% IG
tQlp, 0]

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) -
cxf, 0]

Rule 4623

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_), x_Symbol] :> Dist[1/(b*c), Sub
st [Int[x"n*Cos[a/b - x/bl, x], x, a + b¥ArcSin[c*x]], x] /; FreeQ[{a, b, c,
n}, xJ

Rubi steps
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[
sin” (ax)3

Mathematica [A]

4ax((3a2x2—2) sinfl(ax)—ux v l—azxz)

x? V1 — a2x? f V1-a23x2 sin” ! (ax)? dx B 1

-3
2( a)f V1 — a2x2 sin”}(ax)?

338

3
dx

2asin” (ax)2 a
1
x2V1 - a2x2 _ x N f f sin~M(ax)
2asin”'(ax)?  a2sin”'(ax) 2sin” (ax) “2J sin (ax) a?
VI = 212 X 33 Subst ( i %(x) dx, x, sin_l(ax)) 9 Subst ( i &(x)j
2asin" (ax)? 2 sinHax)  2sin"}ax) a’ -
_ cos(x) Cos(3x)

x?V1 — a2x2 X . 323 Ci (sin 1(ax)) 9 Subst (f( ax ) dax, %,
20sin Hax)?  a?sinl(ax) 2sin”}(ax) a3 2a3
x> V1 — a2x2 X 3x3 Ci (sin_l(LZX)) 9 Subst (f 0 i, x, sin_l(ax))

- + - -
2asinM(ax)2  a?sin"'(ax)  2sin!(ax) a’ 8a3
V1 = a2x2 X 3x3 Ci (sin_l(ax)) 9Ci (3 sin_l(ax))

- + - +
2asin M(ax)?2  a?sin"'(ax)  2sin”!(ax) 8a3 8a3

time = 0.135634, size = 68, normalized size = 0.83

sin™!(ax)2

— Coslntegral (sin_l(ax)) + 9CosIntegral (3 sin_l(ax))

8a3

Antiderivative was successfully verified.

[In] Integrate[x~2/ArcSin[a*x]~3,x]

[Out] ((4*axx*(-(a*xx*Sqrt[l - a™2%x72]) + (-2 + 3*a”2xx"2)*ArcSin[a*x]))/ArcSin[a
*xx] "2 - CosIntegral[ArcSin[a*x]] + 9*CosIntegral [3*ArcSin[axx]])/(8*a~3)

Maple [A]

1

e _8 (arcsin (ax))2

V-a?x? +1+

ax

time = 0.026, size = 82, normalized size = 1.

_ Ci (arcsin (ax))

cos (3 arcsin (ax)) 3 sin (3 arcsin (ax)) 91

8 arcsin (ax)

8

8 (arcsin (ax)) 8 arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2/arcsin(a*x)~3,x)



339

[Out] 1/a"3*(-1/8/arcsin(a*xx) " 2*(-a"2*xx"2+1)"(1/2)+1/8*a*x/arcsin(a*x)-1/8*Ci(arc
sin(ax*xx))+1/8/arcsin(a*x) "2*xcos(3*arcsin(a*x))-3/8/arcsin(a*x)*sin(3*arcsin
(a*xx))+9/8%Ci(3*arcsin(a*xx)))

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

2 912522
— 2 _ _ 2.3 _ .
Vax + 1v/-ax + 1ax? + arctan (ux, Vax +1V-ax + 1) f arctan(mo N Vae) dx (3 asx 2x) arctan (ax, Vax

2
2 a2 arctan (ax, Vax +1V-ax + 1)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2/arcsin(a*x)”~3,x, algorithm="maxima"

[Out] -1/2*(sqrt(a*xx + 1)*sqrt(-a*x + 1)*a*xx”2 + arctan2(a*x, sqrt(a*xx + 1)*sqrt(
—a*xx + 1)) 2xintegrate((9*a”2%x"2 - 2)/arctan2(a*x, sqrt(a*x + 1)*sqrt(-a*xx

+ 1)), x) - (3*%a”™2*x"3 - 2*x)*arctan2(a*x, sqrt(a*x + 1)*sqrt(-a*xx + 1)))/
(a"2*arctan2(a*x, sqrt(a*xx + 1)*sqrt(-a*xx + 1))72)

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

2
integral (+3, x)
arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2/arcsin(a*x)”~3,x, algorithm="fricas")

[Out] integral(x~2/arcsin(a*x)”3, x)

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

2

[a—
asin” (ax)

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(x**2/asin(a*x)**3,x)

[Out] Integral(x**2/asin(a*x)**3, x)

Giac [A] time = 1.3707, size = 138, normalized size = 1.68
3
3 (uzxz - 1)x x 9 Ci(3 arcsin (ax))  Ci(arcsin (ax)) (_azxz + 1)2 —a2x2 +1

242 arcsin (ax) 2 a? arcsin (ax) 8a3 843 243 arcsin (ax)® 243 arcsin (ax)?

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 3/2*%(a”2*x72 - 1)*x/(a"2*arcsin(ax*x)) + 1/2xx/(a”2*arcsin(a*x)) + 9/8*cos_ i
ntegral (3xarcsin(a*x))/a”3 - 1/8%cos_integral(arcsin(a*x))/a"3 + 1/2x(-a"2x%
Xx"2 + 1)7(3/2)/(a"3*arcsin(a*x)~2) - 1/2*sqrt(-a”2*x"2 + 1)/(a"3*arcsin(a*x

)72)
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363 [——dx

sin™ ! (ax)3

Optimal. Leaf size=64

Si (2 sin_l(ux)) xV1 — a2x? 1 x?
—~ — - +
a? 2asinY(ax)?  2a2sin M(ax) sin " (ax)

[Out] -(x*Sqrt[1l - a~2*x"2])/(2*a*xArcSin[a*x]~2) - 1/(2*a"2*ArcSin[a*x]) + x"2/Ar
cSinl[a*x] - SinIntegral[2*ArcSin[a*x]]/a"2

Rubi [A] time = 0.168357, antiderivative size = 64, normalized size of antiderivative =

. . number of rules
1., number of steps used = 7, number of rules used = 7, integrand size = 8, ————— =

0.875, Rules used = {4633, 4719, 4635, 4406, 12, 3299, 4641}

integrand size

Si (2 sin_l(ax)) V1 — a2x2 1 x?
-~ —~ - +
a? 2asinY(ax)?  2a2sin M(ax) sin (ax)

Antiderivative was successfully verified.

[In] Int[x/ArcSin[ax*xx]~3,x]

[Out] -(x*Sqrt[l - a~2*x72])/(2*a*xArcSin[a*x]~2) - 1/(2*a"2*ArcSin[a*x]) + x"2/Ar
cSin[a*x] - SinIntegral[2*ArcSin[a*x]]/a"2

Rule 4633

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_)*(x_)"(m_.), x_Symbol] :> Simp[(
x"m*Sqrt[1 - c¢™2*xx72]*(a + bxArcSin[c*x])"(n + 1))/(b*cx(n + 1)), x] + (Dis
t[(cx(m + 1))/ (bx(n + 1)), Int[(x"(m + 1)*(a + bxArcSin[c*x])~(n + 1))/Sqrt
[1 - c™2xx72], x], x] - Dist[m/(b*cx(n + 1)), Int[(x"(m - 1)*(a + b*xArcSin[
cxx])"(n + 1))/Sqrt[l - c™2*x~2], x], x]) /; FreeQ[{a, b, c}, x] &% IGtQ[m,
0] && LtQ[n, -2]

Rule 4719

Int[(((a_.) + ArcSin[(c_.)*(x_)1*(b_.)) " (n_)*((f_.)*(x_))"(m_.))/Sqrt[(d_)

+ (e_.)*(x_)"2], x_Symbol] :> Simp[((f*x) m*(a + bxArcSin[c*x])~(n + 1))/(b
xcxSqrt[dl*(n + 1)), x] - Dist[(f*m)/(b*c*Sqrt[d]l*(n + 1)), Int[(f*x)"(m -

1*(a + bxArcSin[c*x])"(n + 1), x], x] /; FreeQ[{a, b, c, d, e, f, m}, x] &
& EqQlc 2%d + e, 0] && LtQ[n, -1] && GtQ[d, O]
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Rule 4635

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_)*(x_)"(m_.), x_Symbol] :> Dist[1
/c”(m + 1), Subst[Int[(a + b*x) n*Sin[x] m*Cos[x], x], x, ArcSin[c*x]], x]
/; FreeQ[{a, b, c, n}, x] & IGtQ[m, O]

Rule 4406

Int[Cos[(a_.) + (b_.)*(x )] (p_.)*((c_.) + (d_.)*(x_))"(m_.)*Sin[(a_.) + (b
_I)*(x_ )] (n_.), x_Symbol] :> Int[ExpandTrigReduce[(c + d*x)“m, Sin[a + b*x
]17n*Cos[a + b*x]7p, x], x] /; FreeQ[{a, b, c, d, m}, x] && IGtQ[n, 0] &% IG
tQlp, O]

Rule 12

Int[(a_)*(u_), x_Symbol] :> Dist[a, Int[u, x], x] /; FreeQla, x] &% !'Match
Qlu, (b )*(v_ ) /; FreeQ[b, x]]

Rule 3299

Int[sin[(e_.) + (£_.)*(x_)]1/((c_.) + (d_.)*(x_)), x_Symbol] :> Simp[SinInte
gralle + f*x]/d, x] /; FreeQ[{c, 4, e, £}, x] && EqQ[d*e - cxf, 0]

Rule 4641

Int[((a_.) + ArcSin[(c_.)*(x_)1*(b_.))"(n_.)/Sqrt[(d_) + (e_.)*(x_)"21, x_S
ymbol] :> Simp[(a + b*ArcSin[c*x])~(n + 1)/(b*c*Sqrt[d]l*(n + 1)), x] /; Fre
eQ[{a, b, ¢, d, e, n}, x] && EqQ[c"2*d + e, 0] && GtQ[d, 0] && NeQ[n, -1]

Rubi steps
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d 2
T ==
X — —a
sin”!(ax)3 2a sin”} (ax)? 2a 1 - a2x? sin”} (ax)?
xV1 — a2x? 1 x? f X

X

1
f X P xV1 — a2x2 N f V1-42x2 sin" Y (ax)? *

=-—07 - ——+t 2 | ———dx
2asin” (ax)?  2a?sin”(ax) sin” (ax) sin”" (ax)
V1 — a2x2 1 2 2 Subst ( il —Cos(x)xsm(x) dx, x, sin_l(ax))
T 2 sin”! (ax)2 22 sin"!(ax)  sin"*(ax) B a?
in(2 .
~ V1 — 2222 1 . 22 2 Subst (f bu;(xx) dx, x, sin 1(ax))
2asinY(ax)?  2a%sinM(ax) sin " (ax) a?
sin(2 .
~ V1 — 222 1 . x2 Subst ( f bmi ) dx, x, sin 1(ax))
2asinY(ax)?  2a2sinY(ax) sin " (ax) a?
V1 - a2x2 1 2 Si (2sin™ (ax))
= - _ + —_
2asin Y (ax)?  2a%sinM(ax)  sin " (ax) a?

Mathematica [A] time = 0.0596291, size = 61, normalized size = 0.95

axV1 — a?x2 + (1 - Zazxz) sin~!(ax) + 2 sin"*(ax)2Si (2 sin”! (ax))

202 sin”~* (ax)?

Antiderivative was successfully verified.

[In] Integrate[x/ArcSin[a*x]~3,x]

[Out] -(a*xxSqrt[l - a"2*x72] + (1 - 2*a”2*x"2)*ArcSin[a*x] + 2*ArcSin[a*x]~2*Sin
Integral [2xArcSin[a*x]])/(2*a~2*ArcSin[a*x] ~2)

Maple [A] time = 0.026, size = 45, normalized size = 0.7

1 ( sin (2 arcsin (ax)) cos(2 arcsin (ax))

2\ g (arcsin (ax))* 2 arcsin (ax)

—Si(2 arcsin (ax)))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x/arcsin(a*x)”~3,x)



344

[Out] 1/a"2*(-1/4/arcsin(a*x) " 2*sin(2*arcsin(a*x))-1/2/arcsin(a*x)*cos(2*arcsin(a

*x))-Si(2*arcsin(a*x)))

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

2
2 _ x _ _ 2,2 _ ]
4 g% arctan (ax, \/ax + 1\/ ax + 1) f — (ﬂx, — dx + \/ax + 1\/ ax + lax (2 asx 1) arctan (ax, Vax

- 2
2a? arctan (ux, Vax +1V-ax + 1)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/2%(4*a"2*arctan2(a*x, sqrt(axx + 1)*sqrt(-a*x + 1)) 2xintegrate(x/arctan
2(a*x, sqrt(axx + 1)*sqrt(-a*x + 1)), x) + sqrt(axx + 1)*sqrt(-a*xx + 1)*a*xx
- (2%a”2*x"2 - 1)*xarctan2(a*x, sqrt(axx + 1)*sqrt(-a*x + 1)))/(a"2*arctan2?

(axx, sqrt(a*xx + 1)x*sqrt(-a*xx + 1))72)

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

X
integral (—3, x)
arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/arcsin(a*x)~3,x, algorithm="fricas")

[Out] integral(x/arcsin(a*x)~3, x)

Sympy [F] time = 0., size = 0, normalized size = 0.
[
asin” (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/asin(a*x)**3,x)
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[Out] Integral(x/asin(a*x)**3, x)

Giac [A] time = 1.41823, size = 90, normalized size = 1.41
Si(2 arcsin (ax))  V-a2x2 + 1x a?x? -1 1

+ ; + :
2aarcsin (ax)®>  a?arcsin(ax) = 2a? arcsin (ax)

22
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/arcsin(a*x)~3,x, algorithm="giac")

[Out] -sin_integral(2*arcsin(a*x))/a”~2 - 1/2*sqrt(-a”2*x"2 + 1)*x/(a*arcsin(a*x)”
2) + (a72%x72 - 1)/(a"2*arcsin(a*x)) + 1/2/(a"2*arcsin(a*x))
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1
364 f m dx

Optimal. Leaf size=51

V1-a2x2  Coslntegral (sin_l(ax)) x

- -~ +
2asin" (ax)? 2a 2 sin"*(ax)

[Out] -Sqrtl[1l - a~2*x~2]/(2xa*ArcSin[a*x]~2) + x/(2*ArcSin[a*x]) - CosIntegral [Ar
cSin[a*xx]]/(2%a)

Rubi [A] time = 0.0845015, antiderivative size = 51, normalized size of antiderivative =
1., number of steps used = 4, number of rules used = 4, integrand size = 6, number of rules

0.667, Rules used = {4621, 4719, 4623, 3302}

V1-a2x2  Coslntegral (sin_l(ax)) X

“2asin’! (ax)? B 2a 2sin” ! (ax)

integrand size

Antiderivative was successfully verified.

[In] Int[ArcSin[a*x]~(-3),x]

[Out] -Sqrt[1 - a~2*x"2]/(2*a*ArcSin[a*x]~2) + x/(2%ArcSin[a*x]) - CosIntegral[Ar
cSin[axx]]/(2x*a)

Rule 4621

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_), x_Symbol] :> Simp[(Sqrt[l - c~
2xx"2]*(a + b*ArcSin[c*x])"(n + 1))/(b*cx(n + 1)), x] + Dist[c/(bx(n + 1)),
Int[(xx(a + b*ArcSin[c*x])"(n + 1))/Sqrt[1l - c™2*xx72], x], x] /; FreeQl[{a,
b, c}, x] && LtQ[n, -1]

Rule 4719

Int[(((a_.) + ArcSin[(c_.)*(x_)1*(b_.)) " (n_)*((f_.)*(x_))"(m_.))/Sqrt[(d_)

+ (e_.)*(x_)"2], x_Symbol] :> Simp[((f*x) m*(a + bxArcSin[c*x])~(n + 1))/(b
xcxSqrt[dl*(n + 1)), x] - Dist[(f*m)/(b*c*Sqrtld]l*(n + 1)), Int[(f*x)"(m -

*(a + bxArcSin[c*x])"(n + 1), x], x] /; FreeQ[{a, b, c, d, e, f, m}, x] &
& EqQlc™2*d + e, 0] && LtQ[n, -1] && GtQ[d, 0]

Rule 4623
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Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.))"(n_), x_Symbol] :> Dist[1/(b*c), Sub
st[Int[x"n*Cos[a/b - x/b], x], x, a + bxArcSin[c*x]], x] /; FreeQ[{a, b, c,
n}, xJ

Rule 3302

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

Rubi steps

1 f X
———dx=————— - g d
sin~}(ax)3 2asinY(ax)? 2 V1 - a2x2 sin "} (ax)?

X

f 1 p V1 — a2x?
V1 — a2x? X 1

+ f ! d
— —= | ——dx
2asinM(ax)?  2sin M(ax) 2J sin"(ax)

VI — 222 X Subst ( f Coi(x) dx, x, sin_l(ax))
+

2asin’! (ax)?>  2sin”!(ax) B 2a
V1 = 2252 x Ci (sin_l(ax))
= — + —
2asinY(ax)?  2sin }(ax) 2a

Mathematica [A] time = 0.0224016, size = 48, normalized size = 0.94

V1 - a2x? + sin_l(ax)ZCosIntegral (sin_l(ax)) — axsin~(ax)

2a sin"(ax)?

Antiderivative was successfully verified.

[In] Integrate[ArcSin[ax*x]~(-3),x]

[Out] -(Sqrtl[l - a”2xx"2] - a*x*ArcSin[a*x] + ArcSin[a*x] 2*CosIntegral [ArcSin[ax*
x]1)/(2*axArcSin[a*x]~2)

Maple [A] time = 0.021, size = 43, normalized size = 0.8

1 (_ 1 i Vo 1+ ax Ci (arcsin (ax)))

a\ 2 (arcsin (ax)) 2 arcsin (ax) 2
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/arcsin(a*x)”~3,x)

[Out] 1/ax(-1/2/arcsin(a*xx) " 2*x(-a~2*xx"2+1) " (1/2)+1/2*a*x/arcsin(a*x)-1/2*Ci(arcsi
n(a*x)))

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

2
aarctan (ux, \/ax + 1\/—ux + 1) f dx — ax arctan (ax, \/ax + 1\/—ax + 1) + \/ax + 1\/—ux +1

1
arctan(ax,\/axﬂ \/—ax+l)

2
2 g arctan (ax, \/ax + 1\/—ax + 1)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(l/arcsin(a*x)~3,x, algorithm="maxima"

[Out] -1/2x(a*arctan2(a*x, sqrt(a*x + 1)xsqrt(-a*x + 1)) 2*integrate(l/arctan2(a*
x, sqrt(a*xx + 1)*sqrt(-a*x + 1)), x) - a*x*arctan2(a*x, sqrt(a*x + 1)*sqrt(

—a*xx + 1)) + sqrt(a*xx + 1)xsqrt(-a*x + 1))/(a*xarctan2(a*x, sqrt(a*x + 1)*sq
rt(-a*xx + 1))72)

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

integral (—3, x)
arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1l/arcsin(a*x)~3,x, algorithm="fricas")

[Out] integral(arcsin(a*x)~(-3), x)

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

1
f T
asin” (ax)
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/asin(a*x)**3,x)

[Out] Integral(asin(a*x)**(-3), x)

Giac [A] time = 1.33887, size = 58, normalized size = 1.14

x Ci (arcsin (ax)) ~ V—a2x2 +1

2 arcsin (ax) 2a 2 g arcsin (ax)*

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(l/arcsin(a*x)”3,x, algorithm="giac")

[Out] 1/2*x/arcsin(a*x) - 1/2*cos_integral(arcsin(a*x))/a - 1/2xsqrt(-a”2*x"2 + 1

)/ (a*arcsin(a*x) ~2)
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3.65  [———dx

xsin~ (ax)3

Optimal. Leaf size=12

1
Unintegrable (T' x)
xsin” (ax)3

[Out] Unintegrable[1/(x*ArcSin[a*x]~3), x]

Rubi [A] time = 0.0124023, antiderivative size = 0, normalized size of antiderivative =
number of rules

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

Rules used = {}
1
dex
xsin” (ax)3

Verification is Not applicable to the result.
[In] Int[1/(x*ArcSin[a*x]~3),x]

[Out] Defer[Int][1/(x*ArcSin[a*x]~3), x]

Rubi steps
1 1
f — o dx = f — - dx
xsin” (ax)3 xsin” (ax)3

time = 0.540825, size = 0, normalized size = 0.
1
f — - dx
xsin” (ax)3

Verification is Not applicable to the result.

Mathematica [A]

[In] Integrate[1/(x*ArcSin[a*x]~3),x]

[Out] Integrate[1l/(x*ArcSin[ax*x]~3), x]
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Maple [A] time = 0.078, size = 0, normalized size = 0.

1
[
x (arcsin (ax))
Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/x/arcsin(a*x)”~3,x)

[Out] int(1/x/arcsin(a*x)”~3,x)

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

dx — \/ax + 1\/—ax + lax + arctan (ax, Vax +1V-ax 4

2 1
2 _
2 x< arctan (ax, \/ax + 1\/ ax + 1) f T (ax, — _MH)

2
2 a?2x? arctan (ax, Vax + 1V-ax + 1)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(l/x/arcsin(a*x)~3,x, algorithm="maxima")

[Out] 1/2%(2*x"2*arctan2(a*x, sqrt(a*x + 1)*sqrt(-a*xx + 1)) 2*xintegrate(1l/(x"3*ar
ctan2(a*x, sqrt(axx + 1)*sqrt(-a*x + 1))), x) - sqrt(axx + 1)*sqrt(-a*xx + 1
)*axx + arctan2(a*x, sqrt(a*x + 1)*sqrt(-axx + 1)))/(a"2*x"2*arctan2(a*x, s

grt(a*xx + 1)*sqrt(-a*xx + 1))72)

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

i
integral | ——— =, x

x arcsin (ax)3 ’
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(l/x/arcsin(a*x)~3,x, algorithm="fricas")

[Out] integral(1l/(x*arcsin(a*x)~3), x)
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Sympy [A] time = 0., size = 0, normalized size = 0.

1
f PRI
x asin” (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1l/x/asin(a*x)**3,x)

[Out] Integral(l/(x*asin(a*x)**3), x)

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

1
[—
x arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(l/x/arcsin(a*x)~3,x, algorithm="giac")

[Out] integrate(l/(x*arcsin(a*x)~3), x)
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3.66  [————dx

22 sin " (ax)3
Optimal. Leaf size=12
SR
x2sin” (ax)3

Unintegrable (

[Out] Unintegrable[1/(x"2*ArcSin[a*x]~3), x]

Rubi [A] time = 0.0133543, antiderivative size = 0, normalized size of antiderivative =
number of rules

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

Rules used = {}
1
ffldx
x2sin” (ax)3

Verification is Not applicable to the result.

[In] Int[1/(x"2*%ArcSin[a*x]~3),x]

[Out] Defer[Int][1/(x"2*ArcSinl[a*x]~3), x]

Rubi steps
1 1
f wysE o f L
x2sin” (ax)3 x2sin” (ax)3

time = 6.43086, size = 0, normalized size = 0.
1
f —— = dx
x2sin” (ax)3

Verification is Not applicable to the result.

Mathematica [A]

[In] Integratel[1l/(x"2*ArcSin[a*x]~3),x]

[Out] Integrate[1l/(x"2*ArcSin[a*x]~3), x]
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Maple [A] time = 0.122, size = 0, normalized size = 0.

f > 1 5 dx
x% (arcsin (ax))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/x"2/arcsin(a*x)~3,x)

[Out] int(1/x"2/arcsin(a*x)”~3,x)

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

a2x%—6

2
3 ( - 1
x” arctan (ax, \/ax + 1\/ ax+ 1) f x4 arctan(ﬂX,\/le+1 —ax+1)

dx + Vax + 1V—-ax + lax + (a2x2 - 2) arctan (ax, ax +

2
2 a%2x3 arctan (ax, Vax + 1V-ax + 1)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x"~2/arcsin(a*x)”~3,x, algorithm="maxima"

[Out] -1/2%(x"3*arctan2(a*x, sqrt(a*x + 1)*sqrt(-a*xx + 1)) 2xintegrate((a™2*x72 -
6)/(x"4xarctan2(a*x, sqrt(axx + 1)*sqrt(-a*x + 1))), x) + sqrt(a*xx + 1)*sq
rt(-a*xx + 1)*axx + (a”2%x"2 - 2)*arctan2(a*x, sqrt(a*x + 1)*sqrt(-a*x + 1))

)/ (a~2*x"3*arctan2(a*xx, sqrt(a*x + 1)*sqrt(-a*x + 1))72)

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

1
integral (—3, x)
x2 arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x~2/arcsin(a*x)~3,x, algorithm="fricas")

[Out] integral(1l/(x"2*arcsin(a*x)~3), x)
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Sympy [A] time = 0., size = 0, normalized size = 0.

1
[
x2 asin” (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x**2/asin(a*x)**3,x)

[Out] Integral(l/(x*x2*asin(a*x)**3), x)

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

1
x2 arcsin (ax)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x"2/arcsin(a*x)~3,x, algorithm="giac")

[Out] integrate(1l/(x"2*arcsin(a*x)~3), x)
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4

367 [——dx

sin~! (ax)*
Optimal. Leaf size=158

Si (sin_l(ax)) 27Si (3 sin_l(ax)) 125Si (5 sin_l(ux)) 2564 V1 — 2222 V1 — 22 253 2221 -
- +

+ — —_ —_
48a° 32a° 96a° 6asin '(ax)  3asin '(ax)® 3a2sin”'(ax)2  a3sin

[Out] -(x"4*Sqrt[1 - a~2*x72])/(3*axArcSin[a*x]~3) - (2*x73)/(3*a"2xArcSin[a*x] "2
) + (5%xx75)/(6*%ArcSin[a*x]~2) - (2*x72%Sqrt[l - a”2*x72])/(a"3*ArcSin[ax*x])

+ (25%x74*Sqrt[1 - a~2*x"2])/(6%a*xArcSin[a*x]) + SinIntegral [ArcSin[ax*x]]/
(48%a~5) - (27*SinIntegral [3*ArcSin[ax*x]])/(32*a"5) + (125%SinIntegral [6*Ar
cSinla*x]])/(96*a”5)

Rubi [A] time = 0.314241, antiderivative size = 158, normalized size of antiderivative
1., number of steps used = 12, number of rules used = 4, integrand size = 10, number of rules_

integrand size
0.4, Rules used = {4633, 4719, 4631, 3299}
Si (sin_l(ax)) 27Si (3 sin_l(ax)) 125Si (5 sin_l(ax)) 25x4V1 — a2x2  x4V1 — a2x2 253 2221 -
—~ +

48a° 32a° 96a° 6asin~* (ax) 3a sin~* (ax)3  3a2sin! (ax)?  Bsin

Antiderivative was successfully verified.

[In] Int[x"4/ArcSin[a*x]~4,x]

[Out] -(x"4*Sqrt[1 - a~2xx72])/(3*a*xArcSinl[a*xx]~3) - (2%x73)/(3*a"2xArcSin[a*x]~2
) + (5xx75)/(6*%ArcSin[a*x]~2) - (2*x72*Sqrt[l - a”2%x72])/(a"3*ArcSin[ax*x])

+ (25%x74*Sqrt[1 - a~2*x"2])/(6%a*xArcSin[a*x]) + SinIntegral [ArcSin[ax*x]]/
(48%a~5) - (27*SinIntegral [3*ArcSin[ax*x]])/(32*a"5) + (125%SinIntegral [6*Ar
cSinla*x]])/(96*a”5)

Rule 4633

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.))"(n_)*(x_ )~ (m_.), x_Symbol] :> Simp[(
x"mkSqrt[1 - c™2*x72]*(a + bxArcSin[c*x])"(n + 1))/(b*cx(n + 1)), x] + (Dis
tl(cx(m + 1))/ (b*x(n + 1)), Int[(x"(m + 1)*(a + bxArcSin[c*x])~(n + 1))/Sqrt
[1 - c™2xx72], x], x] - Dist[m/(b*cx(n + 1)), Int[(x"(m - 1)*(a + b*xArcSin[
cxx])"(n + 1))/Sqrt[l - c™2*x~2], x], x]) /; FreeQ[{a, b, c}, x] && IGtQ[m,
0] && LtQ[n, -2]

Rule 4719
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Int[(((a_.) + ArcSin[(c_.)*(x_)]*(b_.)) " (m_)*((f_.)*(x_)) " (m_.))/Sqrt[(d_)

+ (e_.)*(x_)"2], x_Symbol]l :> Simp[((f*x) m*(a + b*ArcSin[c*x]) " (n + 1))/(b
xcxSqrt[d]l*(n + 1)), x] - Dist[(f*m)/(b*c*Sqrtld]l*(n + 1)), Int[(f*x)"(m -

*(a + bxArcSin[c*x])"(n + 1), x], x] /; FreeQ[{a, b, c, d, e, f, m}, x] &
& EqQ[c™2*d + e, 0] && LtQ[n, -1] &% GtQ[d, O]

Rule 4631

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_)*(x_)"(m_.), x_Symbol] :> Simp[(
x"m*Sqrt[1 - c”2*x"2]x(a + bxArcSin[c*x])~(n + 1))/(b*cx(n + 1)), x] - Dist
[1/(b*c™(m + 1)*(n + 1)), Subst[Int[ExpandTrigReduce[(a + b*x)~(n + 1), Sin
[x]"(m - D*x(m - (m + 1)*Sin[x]"2), x], x], x, ArcSin[c*x]], x] /; FreeQ[{a
, b, ¢}, x] && IGtQ[m, 0] && GeQ[n, -2] && LtQ[n, -1]

Rule 3299
Int[sinf(e_.) + (£_)*(x_)1/((c_.) + (d_.)*(x_)), x_Symbol] :> Simp[SinInte

gralle + f*x]/d, x] /; FreeQl[{c, d, e, f}, x] && EqQ[d*e - cxf, 0]

Rubi steps

3
X
x4 4 1- a2x2 f 1—a2x? sin_l(ax)3 ax 1 x5
f—' SV e - 5(650) f ——dx
sin”" (ax) 3asin Yax) a V1 - a2x2sin” (ax)3
XZ
x*V1 - a2x2 2x3 . 5x° 25 x* x4 2f sin~!(ax)2
=- - -— x
3asinHax)®  3a?sin'(ax)?2  6sin(ax)2 6 J sin!(ax)? a?

V1 — a2x2 253 5y 2241 — a2x2 25x4,/1 azxz 2 Subst (f (

- +
3asin!(ax)®  3a%sin”!(ax)? 6sin_1(ax)2 a3sin” (ax) 6asin” (ax)

sin(
V1 = a2x2 253 5x5 252V1 = 2252 25x4,/1 _ azxz Subst (f .

- +
3asinY(ax)? 3a?sin ‘(ax)? 6 sin_l(ax)2 adsin” (ax) 6a sin " (ax)

V1 - a2x2 2x3 5x° 2x2V1 — a2x2 25x4\/1 - a2x2 Si (sin_l(ax)j

- +
3asinHax)®  3a?sin~}(ax)? 6sin_1(ax)2 adsin” (ax) 6asin”~ (ax)

Mathematica [A] time = 0.338395, size = 159, normalized size = 1.01

—32a%x*V1 — 232 + 80a5x5 sin~ L (ax) + 400444 V1 — a2x2 sin " (ax)? — 644323 sin” L (ax) — 192a2x2V1 — a2x2 sin " (ax

9645 sin~* (ax)?

Antiderivative was successfully verified.
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[In] Integrate[x”4/ArcSin[a*x]~4,x]

[Out] (-32%a”4*xx"4*Sqrt[l - a~2*x"2] - 64*a~3*x"3*ArcSin[a*x] + 80*a~5*x~5*xArcSin
[a*x] - 192%a~2*xx"2*Sqrt[1 - a~2*x"2]*ArcSin[a*x]~2 + 400*a~4*x~4*Sqrt[1l -
a~2*xx~2] *ArcSin[a*x] "2 + 2%ArcSin[a*x] ~3*SinIntegral [ArcSin[a*x]] - 81*ArcS
in[a*x] "3*SinIntegral [3*ArcSin[a*x]] + 125%ArcSin[a*x] ~3*SinIntegral [6*ArcS
inf[a*x]])/(96*xa"5xArcSin[a*x] ~3)

Maple [A] time = 0.04, size = 171, normalized size = 1.1

1 1 1 Si i 3 51
: ‘ ! a1 aa‘c 4 ' Vo214 i(arcsin (ax)) N cos ( arésm
a> \ 24 (arcsin (ax)) 48 (arcsin (ax))” 48 arcsin (ax) 48 16 (arcsin (¢

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"4/arcsin(a*x)”~4,x)

[Out] 1/a"5%(-1/24/arcsin(a*x) ~3*(-a"2%x"2+1)~(1/2)+1/48*a*x/arcsin(a*x) ~2+1/48/a
rcsin(a*xx)*x(-a~2xx"2+1)~(1/2)+1/48*Si(arcsin(axx))+1/16/arcsin(a*x) “3*cos (3
*arcsin(ax*x))-3/32/arcsin(axx) "2*sin(3*arcsin(a*x))-9/32/arcsin(a*x)*cos (3*
arcsin(a*x))-27/32*Si(3*arcsin(a*x))-1/48/arcsin(a*x) ~3*cos (5*arcsin(a*x))+
5/96/arcsin(a*xx) "2*sin(5*arcsin(a*x))+25/96/arcsin(a*x)*cos (5*arcsin(a*x))+
125/96*Si (5*arcsin(a*x)))

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

125 a*x5-136 a2x3+24 x)Vax+1v-ax+1
(a5x2—a3) arctan(ax,\/ax+1\/—ax+1)

a3 arctan (ax, \/ax + 1\/—ax + 1)3 f ( dx + (2 a?x* - (25 a?x* -12 x2) arctan (ax, \/E

6 a3 arctan (ax, Vax +1V-ax + 1)‘

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4/arcsin(a*x)~4,x, algorithm="maxima"

[Out] -1/6x(6%a~3*arctan2(a*x, sqrt(a*x + 1)*sqrt(-a*xx + 1))~ 3xintegrate(1/6*(125
*a~4xx"5 - 136*%a”2*x"3 + 24xx)*sqrt(a*x + 1)*sqrt(-a*x + 1)/((a”5*x"2 - a”3
)*arctan2(a*x, sqrt(a*x + 1)*sqrt(-a*xx + 1))), x) + (2%a"2%x"4 - (26%a”2*x"
4 - 12*xx”"2)*arctan2(axx, sqrt(axx + 1)*sqrt(-a*x + 1))72)xsqrt(a*x + 1)*sqr
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t(-a*xx + 1) - (5*%a”3*x"5 - 4xa*xx~3)*arctan2(a*x, sqrt(a*xx + 1)*sqrt(-a*xx +
1)))/(a"~3*arctan2(a*x, sqrt(a*x + 1)*sqrt(-a*xx + 1))73)

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

4
integral (—4, x)
arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4/arcsin(a*x)”~4,x, algorithm="fricas")

[Out] integral(x~4/arcsin(ax*x)”4, x)

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

4

X
f —
asin” (ax)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**4/asin(a*x)**4,x)

[Out] Integral (x**4/asin(axx)**4, x)

Giac [A] time = 1.27056, size = 338, normalized size = 2.14

2 2
5 (azxz - 1) x 25 (azxz - 1) V-a2x2 +1 (azxz - 1)x . 125 Si (5 arcsin (ax)) 27 Si(3 arcsin (ax)) . Si
- 324a° -

6 a* arcsin (ax)* 6 a° arcsin (ax) a* arcsin (ax)? 96 a5
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4/arcsin(a*x)”~4,x, algorithm="giac")

[Out] 5/6*(a~2*x"2 - 1)72*x/(a"4*arcsin(a*x)”2) + 25/6%(a”2%x"2 - 1) 2xsqrt(-a~2x%
x"2 + 1)/(a"b*arcsin(a*x)) + (a™2*xx"2 - 1)*x/(a"4*arcsin(a*x)”2) + 125/96%s
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in_integral (6*arcsin(a*x))/a”5 - 27/32*sin_integral(3*arcsin(ax*x))/a"5 + 1/
48*sin_integral (arcsin(a*x))/a”5 - 19/3%(-a™2%x"2 + 1)7(3/2)/(a"b*arcsin(a*
x)) + 1/6%x/(a"4*arcsin(a*x)”2) - 1/3%(a"2*%x"2 - 1)72*sqrt(-a”2+x"2 + 1)/(a
“b*arcsin(a*x)~3) + 13/6*sqrt(-a”2*x"2 + 1)/(a"b*arcsin(a*x)) + 2/3*%(-a"2*x
72 + 1)7(3/2)/(a"b*arcsin(a*x)~3) - 1/3xsqrt(-a"2*x~2 + 1)/(a"b*arcsin(a*x)
~3)
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368 [—dx
sin” (ax)?
Optimal. Leaf size=144
Coslntegral (2 sin_l(ax)) 4CoslIntegral (4 sin_l(ax)) 8x3V1 — a2x2  x3V1 — a2x2 x2 V1
3at 3at 3asin!(ax)  3asin Max)® 2a%sin Max)?  a3sit

[Out] -(x"3*Sqrt[l - a~2*x72])/(3*a*ArcSin[a*x]~3) - x72/(2*a”2xArcSin[a*x]~2) +
(2xx~4) / (3*ArcSin[axx]~2) - (x*Sqrt[l - a~2%x72])/(a"3*ArcSin[axx]) + (8*x~
3xSqrt[1 - a™2xx72])/(3*axArcSin[a*x]) - CosIntegral [2xArcSin[axx]]/(3*a~4)

+ (4xCosIntegral [4xArcSin[ax*x]])/(3*a~4)

Rubi [A] time = 0.281678, antiderivative size = 144, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 9, number of rules used = 4, integrand size = 10, e -

integrand size
0.4, Rules used = {4633, 4719, 4631, 3302}

CoslIntegral (2 sin_l(ax)) 4CoslIntegral (4 sin_l(ux)) 8x3V1 — a2x2 31 — a2x2 X2 xx/l_
3at 3at 3asin" (ax) 3asin~'(ax)® 2a2sin”'(ax)2  a3sit

Antiderivative was successfully verified.

[In] Int[x"3/ArcSin[a*x]~4,x]

[Out] -(x"3*Sqrt[1 - a"2*x"2])/(3*a*ArcSin[a*x]~3) - x72/(2*a"2xArcSin[a*x]~2) +
(2%x74)/ (3xArcSin[a*x]~2) - (x*Sqrt[l - a~2*x"2])/(a"3*ArcSin[a*x]) + (8*x~
3xSqrt[1 - a™2*x72])/(3*axArcSin[a*x]) - CosIntegral [2xArcSin[axx]]/(3*a~4)

+ (4xCosIntegral [4xArcSin[ax*x]])/(3*a~4)

Rule 4633

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.)) " (n_)*(x_)"(m_.), x_Symbol] :> Simp[(
x"m*kSqrt[1 - c”2*x"2]x(a + bxArcSin[c*x])"(n + 1))/(b*cx(n + 1)), x] + (Dis
tl(cx(m + 1))/(b*x(n + 1)), Int[(x"(m + 1)*x(a + bxArcSin[c*x])"(n + 1))/Sqrt
[1 - c™2*x72], x], x] - Dist[m/(b*c*x(n + 1)), Int[(x"(m - 1)*(a + b*ArcSin[
c¥x])"(n + 1))/Sqrt[1 - c™2*x72], x], x]) /; FreeQ[{a, b, c}, x] && IGtQ[m,
0] && LtQ[n, -2]

Rule 4719

Int[(((a_.) + ArcSin[(c_.)*(x_)1*(b_.)) " (n_)*((f_.)*(x_))"(m_.))/Sqrt[(d_)
+ (e_.)*(x_)"2], x_Symbol]l :> Simp[((f*x) m*(a + b*ArcSin[c*x])~(n + 1))/ (b
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xckxSqrt[d]l*(n + 1)), x] - Dist[(f*m)/(b*cxSqrt[d]l*(n + 1)), Int[(f*x)"(m -
1)*x(a + bxArcSin[c*x])"(n + 1), x], x] /; FreeQl{a, b, c, d, e, f, m}, x] &
& EqQlc™2xd + e, 0] && LtQ[n, -1] && GtQld, 0]

Rule 4631

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_)*(x_)"(m_.), x_Symbol] :> Simp[(
x"m*kSqrt[1 - c”2*x"2]*(a + bxArcSin[c*x])"(n + 1))/(b*cx(n + 1)), x] - Dist
[1/(b*c™(m + 1)*(n + 1)), Subst[Int[ExpandTrigReduce[(a + b*x)~(n + 1), Sin
[x]"(m - 1)*(m - (m + 1)*Sin[x]"2), x], x], x, ArcSin[c*x]], x] /; FreeQ[{a
, b, c}, x] && IGtQ[m, O] && GeQ[n, -2] && LtQ[n, -1]

Rule 3302

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

Rubi steps

x> X V1 - a2x2 f V1-a2x2 sin” (ux)3 ax 1 x4
T 5 * ) et
sin” (ax) 3asin”}(ax) a 1 - a2x2sin” " (ax)3
X
x3V1 — a2x? x? . 2x* 8 x3 x4 J sin~}(ax)2 dx
= - _ _—— —_— x _—
3asinM(ax)®  2a%sin'(ax)?  3sin"'(ax)2 3 J sin~l(ax)? a?

V1 — a2x2 x? 2x4 V1 — 2252 8x3w/1 a2x2 Subst (f

i _ + —_
Basin (ax)? 2a%sinM(ax)?  3sin '(ax)? a3 Sin_l(ux) 3asin” (ax)

3V1 - a2x2 x? 2xt xV1 — a2x? 8x V1- a2x2 Ci (2 Sin_l(ﬂx))

- — + -
BasinY(ax)? 2a2sinY(ax)?  3sin l(ax)? a3 Sin_l(ax) 3asin” (ax)

3asin”!(ax)? 22 sin"!(ax)?2  3sin”!(ax)2 B Sin_l(ax) 3asin”! (ax)

Mathematica [A] time = 0.359611, size = 107, normalized size = 0.74

ux(—Zuzxz 1—u2x2+ax(4u2x2—3) sin_l(ax)+2\/l—u2x2(8u2x2—3) sin_l(ax)z)

sin”! (ax)3

X3V - a2x2 x? 2x* xV1 — a%x? 8x Vi-a22 Ci (2 Siﬂ_l(ﬂx)) _1

- 2CoslIntegral (2 sin_l(ax)) + 8CosIntegral (4 sin~t (ax)]

6a*

Antiderivative was successfully verified.
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[In] Integrate[x~3/ArcSin[ax*x]~4,x]

[Out] ((a*xx*(-2*%a~2*x"2+Sqrt[1 - a™2%x72] + a*x*x(-3 + 4*a”2%x"2)*ArcSin[axx] + 2%
Sqrt[1 - a”2*x"2]*(-3 + 8*a~2*x"2)*ArcSin[a*x]~2))/ArcSin[a*x]~3 - 2*CosInt
egral [2xArcSin[a*x]] + 8xCosIntegral [4*ArcSin[axx]])/(6%a"4)

Maple [A] time = 0.03, size = 114, normalized size = 0.8

1 _sin (2 arcsin (ax)) _cos (2 arcsin (ax)) sin(2 arcsin (ax)) ~ Ci(2 arcsin (ax))  sin (4 arcsin (ax))

COS

A\ 12 (arcsin (ax))® 12 (arcsin (ax))* 6 arcsin (ax) 3 24 (arcsin (ax))°
Verification of antiderivative is not currently implemented for this CAS.

[In] int(x~3/arcsin(a*x)~4,x)

[Out] 1/a"4*x(-1/12/arcsin(a*x) " 3*sin(2*arcsin(a*x))-1/12/arcsin(a*x) "2*cos(2*arcs
in(a*x))+1/6/arcsin(a*x)*sin(2*arcsin(a*x))-1/3*Ci(2*arcsin(a*x))+1/24/arcs
in(a*x) “3*sin(4*arcsin(a*x))+1/12/arcsin(a*x) “2*cos(4*arcsin(a*x))-1/3/arcs
in(a*x)*sin(4*arcsin(a*x))+4/3*Ci(4*arcsin(ax*x)))

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

3 (32 a*x4-30 azx2+3)\/ax+1\/—ax+l
3 ( —
24 arctan (ax, \/ax * 1\/ ax+ 1) f (a5x2—a3) arctan(ax,\/ax+1\/—ax+1)

12

dx +2 (a2x3 - (8 a’x3 -3 x) arctan (ax, ax +

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3/arcsin(a*x)”~4,x, algorithm="maxima")

[Out] -1/6%(6*a"3*arctan2(a*x, sqrt(axx + 1)*sqrt(-a*x + 1)) 3xintegrate(1/3*(32%
a~4xx"4 - 30%a”2%x72 + 3)*sqrt(a*xx + 1)*sqrt(-a*xx + 1)/((a"5*x"2 - a~3)*arc
tan2(a*xx, sqrt(a*x + 1)*sqrt(-a*xx + 1))), x) + 2x(a”2%x”"3 - (8*%a”2*x"3 - 3%
x)*arctan2(a*xx, sqrt(axx + 1)*sqrt(-a*x + 1))72)*sqrt(a*xx + 1)*sqrt(-a*x +

1) - (4*%a”3xx"4 - 3*xaxx~2)*arctan2(a*xx, sqrt(axx + 1)xsqrt(-a*xx + 1)))/(a”3
xarctan2(a*xx, sqrt(a*xx + 1)*sqrt(-a*xx + 1))73)

:
6 a3 arctan (ax, Vax +1V-ax + 1)
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Fricas [F] time = 0., size = 0, normalized size = 0.

3
integral (—4, x)
arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3/arcsin(a*x)”~4,x, algorithm="fricas")

[Out] integral(x~3/arcsin(a*x)”4, x)

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

3

[—2
asin” (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**3/asin(a*x)**4,x)

[Out] Integral(x**3/asin(ax*x)**4, x)

Giac [A] time = 1.37685, size = 235, normalized size = 1.63

3

3

3 3 2
8 (_azxz + 1)2x N 5V-a2x2 +1x N 4 Ci(4 arcsin (ax)) Ci(2 arcsin (ax)) N (_azxz + 1)2x N 2 (‘127(2 - 1)
3a3arcsin (ax) 343 arcsin (ax) 3a 3a 3a3arcsin (ax)® 3 a*arcsin (ax)?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3/arcsin(a*x)~4,x, algorithm="giac")

[Out] -8/3*(-a”2*x”2 + 1)7(3/2)*x/(a"3*%arcsin(a*x)) + 5/3*sqrt(-a~2*x"2 + 1)*x/(a
“3%arcsin(a*x)) + 4/3%cos_integral (4*xarcsin(a*x))/a"4 - 1/3*cos_integral (2x
arcsin(a*x))/a~4 + 1/3x(-a"2*x"2 + 1)7(3/2)*x/(a"3*arcsin(a*xx)~3) + 2/3*(a”
2xx72 - 1)72/(a"4*xarcsin(a*x)~2) - 1/3*sqrt(-a”2*x72 + 1)*x/(a"3*arcsin(a*x

)73) + 5/6x(a”2%x"2 - 1)/(a"4*xarcsin(a*x)~2) + 1/6/(a"4*arcsin(a*x)~2)
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2
X
sin” (ax)4
Optimal. Leaf size=141
Si (sin_l(ax)) 9Si (3 sin”! (ax)) 32Vl —a2x2  x®V1-a2x2 V1 -a2x? x x3
- + - - - +
2403 8a’ 2asinM(ax)  3asinT'(ax)® 3adsin"l(ax) 3a?sin'(ax)2  2sin”(ax)?

[Out] -(x"2*Sqrt[l - a~2*x"2])/(3*a*ArcSin[a*x]~3) - x/(3*a”2*ArcSin[a*x]~2) + x~
3/ (2*%ArcSinf[a*x]~2) - Sqrt[l - a™2%x72]/(3*a~3*ArcSin[a*x]) + (3*xx"2*Sqrt[1

- a”2*%x"2])/(2xaxArcSin[a*x]) + SinIntegral[ArcSin[ax*x]]/(24%a~3) - (9%Sin
Integral [3*ArcSin[a*x]])/(8*a~3)

Rubi [A] time = 0.30341, antiderivative size = 141, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 10, number of rules used = 6, integrand size = 10, e .

integrand size
0.6, Rules used = {4633, 4719, 4631, 3299, 4621, 4723}

Si (sin_l(ax)) 9Si (3 sin”! (ax)) 32Vl —a2x2  x®V1 —a2x? V1 — a?x? x x3
- + - - - +
2443 8a3 2asinM(ax)  3asinT'(ax)® 3adsin"(ax) 3a?sin'(ax)2  2sin”(ax)?

Antiderivative was successfully verified.

[In] Int[x"2/ArcSin[axx]~4,x]

[Out] -(x"2*Sqrt[1 - a"2*x"2])/(3*a*ArcSin[a*x]~3) - x/(3*a”2*xArcSin[a*x]"2) + x~
3/(2xArcSin[a*x]~2) - Sqrt[l - a~™2*x"2]/(3*a"3*ArcSin[a*x]) + (3*x"2*Sqrt[1

- a”2*x"2])/(2xa*ArcSin[a*x]) + SinIntegral [ArcSin[ax*x]]/(24%a~3) - (9%Sin
Integral [3*ArcSin[a*x]])/(8*a~3)

Rule 4633

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.)) " (n_)*(x_)"(m_.), x_Symbol] :> Simp[(
x"m*kSqrt[1 - c”2*x"2]x(a + bxArcSin[c*x])"(n + 1))/(b*cx(n + 1)), x] + (Dis
tl(cx(m + 1))/(b*x(n + 1)), Int[(x"(m + 1)*x(a + bxArcSin[c*x])"(n + 1))/Sqrt
[1 - c™2*x72], x], x] - Dist[m/(b*c*x(n + 1)), Int[(x"(m - 1)*(a + b*ArcSin[
c¥x])"(n + 1))/Sqrt[1 - c™2*x72], x], x]) /; FreeQ[{a, b, c}, x] && IGtQ[m,
0] && LtQ[n, -2]

Rule 4719

Int[(((a_.) + ArcSin[(c_.)*(x_)1*(b_.)) " (n_)*((f_.)*(x_))"(m_.))/Sqrt[(d_)
+ (e_.)*(x_)"2], x_Symbol]l :> Simp[((f*x) m*(a + b*ArcSin[c*x])~(n + 1))/ (b
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xckxSqrt[d]l*(n + 1)), x] - Dist[(f*m)/(b*cxSqrt[d]l*(n + 1)), Int[(f*x)"(m -
1)*x(a + bxArcSin[c*x])"(n + 1), x], x] /; FreeQl{a, b, c, d, e, f, m}, x] &
& EqQlc™2xd + e, 0] && LtQ[n, -1] && GtQld, 0]

Rule 4631

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_)*(x_)"(m_.), x_Symbol] :> Simp[(
x"m*kSqrt[1 - c”2*x"2]*(a + bxArcSin[c*x])"(n + 1))/(b*cx(n + 1)), x] - Dist
[1/(b*c™(m + 1)*(n + 1)), Subst[Int[ExpandTrigReduce[(a + b*x)~(n + 1), Sin
[x]"(m - 1)*(m - (m + 1)*Sin[x]"2), x], x], x, ArcSin[c*x]], x] /; FreeQ[{a
, b, c}, x] && IGtQ[m, O] && GeQ[n, -2] && LtQ[n, -1]

Rule 3299

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

Rule 4621

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_), x_Symbol] :> Simp[(Sqrt[l - c~
2%x"2]*(a + b*ArcSin[c*x])~(n + 1))/(b*cx(n + 1)), x] + Dist[c/(b*x(n + 1)),
Int[(x*(a + bxArcSin[c*x])~(n + 1))/Sqrt[l - c™2*x"2], x], x] /; FreeQ[{a,
b, c}, x] && LtQ[n, -1]

Rule 4723

Int[((a_.) + ArcSin[(c_.)*(x_)]1*(b_.))"(n_.)*(x_)"(m_.)*((d_) + (e_.)*x(x_)"
2)~(p_.), x_Symbol] :> Dist[d"p/c"(m + 1), Subst[Int[(a + b*x) n*Sin[x] “m*C
os[x]~(2*p + 1), x], x, ArcSin[c*x]], x] /; FreeQ[{a, b, c, d, e, n}, x] &
EqQlc™2*d + e, 0] && IntegerQ[2*p] && GtQ[p, -1] && IGtQ[m, 0] && (Integer
Qlpl Il GtQld, 0]1)

Rubi steps
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3

d x
S PRI p _”f 1 d
sin”™ (ax) 3asin” (ax) 3a V1 - a2x2 sin” (ax)3
1
x?V1 — a2x? x x3 3 f x? r+ f sin~}(ax)2 ax
sin}(ax)?

- — + —_—
BasinM(ax)® 3a?sin'(ax)?2  2sin(ax)? 2 3a?

2 V1 - a2x2 X X3 V1 - a2x? . 3x2V1 — a2x2 3 Subst (f (_:

— — + —_ —_
BasinM(ax)® 3a?sin l(ax)?  2sinl(ax)?2  3aBsinl(ax)  2asin(ax)

X
f x2 p x2V1 - a2x2 N 2 f Vi—a222 sin"(ax)3 *

X

x?V1 — a2x? X x3 Vi—a22 3\ 1-g2x2  Subst (f SH;(X)
= — —_ + —_ + —

3asint(ax)®  3a2sinl(ax)?  2sin"l(ax)?2  3aBsinl(ax)  2asin " (ax) :
o x2V1 - a2x? x x3 V1 - a2x2 . 3x2V1 - a2x? . Si (Sin_l (ax))

— — + —_
BasinY(ax)? 3a2sin M(ax)?  2sin '(ax)2  3adsinl(ax)  2asin " (ax) 2443

Mathematica [A] time = 0.25906, size = 102, normalized size = 0.72

8a2x2V1-a2x2  4ax(3a%x%-2)  4V1-a24%(92%:2-2)
sin " (ax)3 sin~(ax)? sin~1(ax)

2443

+ Si (sin~" (ax)) — 275i (3sin " (ax))

Antiderivative was successfully verified.

[In] Integrate[x~2/ArcSin[ax*x]~4,x]

[Out] ((-8%a~2xx"2*xSqrt[l - a~2*x"2])/ArcSin[a*x]~3 + (4*a*xxx(-2 + 3*%a~2*x72))/Ar
cSinla*x] "2 + (4xSqrt[l - a"2*x"2]*(-2 + 9*a~2xx"2))/ArcSin[a*x] + SinInteg
ral[ArcSin[a*x]] - 27*SinIntegral [3*ArcSin[a*xx]])/(24*a~3)

Maple [A] time = 0.028, size = 117, normalized size = 0.8

13 ~ 1 i Vo2 1+ ax - 1' Naw e Si (arcsin (ax)) N cos (3 arcsi
2>\ 12 (arcsin (ax)) 24 (arcsin (ax))” 24 arcsin (ax) 24 12 (arcsin

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2/arcsin(a*x)”4,x)
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[Out] 1/a"3*(-1/12/arcsin(a*x) ~3*(-a~2*x"2+1)~(1/2)+1/24*a*x/arcsin(a*xx) ~2+1/24/a
rcsin(axx)*(—a"2xx"2+1) " (1/2)+1/24*Si (arcsin(a*x))+1/12/arcsin(a*x) ~3*cos (3
*arcsin(a*x))-1/8/arcsin(a*x) "2*sin(3*arcsin(a*xx))-3/8/arcsin(a*x) *cos(3*ar
csin(a*x))-9/8*Si(3*arcsin(a*x)))

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

3 (27 a2x3-20 x)\/ux+1\/—ux+1
3 _ 2.2 2.2 -
a® arctan (ax, \/ax + 1\/ ax + 1) f (u3x2—a) — (ax, — _MH) dx + (2 asx (9 asx 2) arctan (ax, Vax +1vV-a

3
6 a3 arctan (ax, Vax +1V-ax + 1)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2/arcsin(a*x)”~4,x, algorithm="maxima")

[Out] -1/6%(6*a"3*arctan2(a*x, sqrt(axx + 1)*sqrt(-a*x + 1)) 3xintegrate(1/6*(27*
a"2xx"3 - 20*x)*sqrt(a*xx + 1)*sqrt(-a*xx + 1)/((a"3*%x"2 - a)*arctan2(a*x, sq
rt(axx + 1)*sqrt(-a*x + 1))), x) + (2%xa”2*x"2 - (9*a”2*x"2 - 2)*arctan2(a*x

, sqrt(a*xx + 1)x*sqrt(-a*xx + 1))72)*sqrt(a*x + 1)*sqrt(-a*xx + 1) - (3*xa~3*x"

3 - 2xaxx)*arctan2(axx, sqrt(axx + 1)*sqrt(-a*x + 1)))/(a"3*arctan2(a*x, sq
rt(a*xx + 1)*sqrt(-a*x + 1))73)

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

x2
integral (—4, x)
arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2/arcsin(a*x)”~4,x, algorithm="fricas")

[Out] integral(x~2/arcsin(a*x)”4, x)

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

2

[—2
asin” (ax)
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2/asin(a*x)**4,x)

[Out] Integral(x**2/asin(a*x)**4, x)

Giac [A] time = 1.32898, size = 200, normalized size = 1.42

3

(azxz - 1)x 9 Si(3 arcsin (ax)) Si(arcsin (ax)) 3 (_azxz + 1)E . x . 7V-a2x2 +1 .
2 a2 arcsin (ax)* 8a° 24 a3 243 arcsin (ax) 62 arcsin (ax)® 64°arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2/arcsin(a*x)”~4,x, algorithm="giac")

[Out] 1/2*%(a”2*x"2 - 1)*x/(a”"2*arcsin(a*x)”2) - 9/8*sin_integral (3*arcsin(a*x))/a
~3 + 1/24xsin_integral (arcsin(a*x))/a"3 - 3/2*x(-a"2%x"2 + 1)7(3/2)/(a"3*arc
sin(a*x)) + 1/6*x/(a"2%arcsin(a*x)”2) + 7/6*xsqrt(-a"2*x"2 + 1)/(a"3*arcsin(
axx)) + 1/3%(-a"2*x"2 + 1)7(3/2)/(a"3*arcsin(a*x)~3) - 1/3*sqrt(-a”2*x"2 +

1)/ (a"3*arcsin(a*x) ~3)



370

370 [——dx

sin~ ! (ax)*

Optimal. Leaf size=97

2Coslntegral (2 sin_l(ax)) V1 — 2222 V1 — a2x2 1 ¥2
- + - - +
3a2 3asinY(ax) 3asinl(ax)® 6a2sinl(ax)?  3sin (ax)?

[Out] -(x*Sqrt[1 - a~2*x72])/(3*%a*xArcSin[a*x]~3) - 1/(6*a"2*ArcSin[a*x]~2) + x"2/
(3*%ArcSin[a*x]~2) + (2*x*Sqrt[1 - a~2*x"2])/(3*axArcSin[a*x]) - (2*CosInteg
ral[2xArcSin[a*x]])/(3*a"2)

Rubi [A] time = 0.163607, antiderivative size = 97, normalized size of antiderivative =

. . number of rules
1., number of steps used = 5, number of rules used = 5, integrand size = 8, e =

0.625, Rules used = {4633, 4719, 4631, 3302, 4641}

integrand size

2CoslIntegral (2 sin_l(ax)) 22Vl = a2x2 V1 — a2x2 1 2
- + - - +
3a2 3asin!(ax) 3asinM(ax)®  6a2sin'(ax)2  3sin ' (ax)?

Antiderivative was successfully verified.

[In] Int[x/ArcSin[axx]”"4,x]

[Out] -(x*Sqrt[1 - a~2%x72])/(3*axArcSin[axx]~3) - 1/(6%a”2*ArcSin[a*x]~2) + x72/
(3*ArcSin[a*x]~"2) + (2*%x*Sqrt[1 - a™2%x72])/(3*a*ArcSin[a*x]) - (2*CosInteg
ral[2*ArcSin[a*x]])/(3*%a~2)

Rule 4633

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n )*(x_ )" (m_.), x_Symbol] :> Simp[(
x"m*Sqrt[1 - ¢™2*xx"2]*(a + bxArcSin[c*x])"(n + 1))/ (bxcx(n + 1)), x] + (Dis
tl(cx(m + 1))/(b*x(n + 1)), Int[(x"(m + 1)*x(a + bxArcSin[c*x]) " (n + 1))/Sqrt
[1 - c™2xx"2], x], x] - Dist[m/(b*cx(n + 1)), Int[(x"(m - 1)*(a + b*ArcSin[
c¥x])"(n + 1))/Sqrt[1 - c™2*x~2], x], x]) /; FreeQ[{a, b, c}, x] && IGtQ[m,
0] && LtQ[n, -2]

Rule 4719

Int[(((a_.) + ArcSin[(c_.)*(x )]*x(b_.)) " (m )*((f_.)*(x_))"(m_.))/Sqrt[(d )
+ (e_.)*(x_)"2], x_Symbol] :> Simp[((f*x) m*(a + bxArcSin[c*x])~(n + 1))/(b
xcx3qrt[d]l*(n + 1)), x] - Dist[(f*m)/(b*c*Sqrtl[dl*(n + 1)), Int[(f*x) " (m -
1)*x(a + b*ArcSin[c*x])"(n + 1), x], x] /; FreeQl{a, b, c, d, e, f, m}, x] &
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& EqQ[c™2*d + e, 0] && LtQ[n, -1] && GtQ[d, O]

Rule 4631

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_)*(x_ )" (m_.), x_Symbol] :> Simp[(
x"mxSqrt[1 - c”2*x72]*(a + bxArcSin[c*x])"(n + 1))/(b*cx(n + 1)), x] - Dist
[1/(b*c™(m + 1)*(n + 1)), Subst[Int[ExpandTrigReduce[(a + b*x)~(n + 1), Sin
[x]"(m - 1)*(m - (m + 1)*Sin[x]1"2), x], x], x, ArcSin[c*x]], x] /; FreeQ[{a
, b, c}, x] & IGtQ[m, O] && GeQ[n, -2] && LtQ[n, -1]

Rule 3302

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

Rule 4641

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)/Sqrt[(d_) + (e_.)*x(x_)"2], x_S
ymbol] :> Simp[(a + b*ArcSin[c*x])~(n + 1)/(bxcxSqrt[d]l*(n + 1)), x] /; Fre
eQ[{a, b, c, d, e, n}, x] & EqQ[c™2*d + e, 0] && GtQ[d, 0] && NeQ[n, -1]

Rubi steps
— [ & :
X dx = xV1 — a%x? V1-22x2 sin”}(ax)3 1 2 X d
I TV e pas 3 —g(ﬂ) 3 X
sin”~ (ax) 3asin” (ax) a V1 - a2x2sin” (ax)3

xV1 — a?x? 1 x? 2

x
- - + = f — i
Basin Y(ax)® 6a2sin‘(ax)?  3sinHax)2 3 J sinl(ax)?

(2x) -
V1 — a2x2 1 2 VI —2y2  2Subst (f % dx, x, sin"* (ax

=~ . 1 - . 1 Ral— + . 1 - >
3asin " (ax)® 6a%sin " (ax)?  3sin” (ax)? 3asin”(ax) 3a

_ xVl-a2x? 1 N x2 . 2xV1 —a2x2  2Ci (2 sin_l(ax))
BasinY(ax)?  6a2sint(ax)?  3sin l(ax)2  3asin " (ax) 3a?

Mathematica [A] time = 0.137627, size = 86, normalized size = 0.89

—2axV1 — a2x2 + 4axV1 — a2x2 sin " (ax)? + (Zazxz -~ 1) sin~!(ax) — 4 sin”"! (ax)*CosIntegral (2 sin_l(ax))

642 sin"* (ax)3

Antiderivative was successfully verified.
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[In] Integrate[x/ArcSin[a*x]~4,x]

[Out] (-2*a*x*Sqrt[l - a”2*x72] + (-1 + 2*%a~2*x"2)*ArcSin[a*x] + 4xa*x*Sqrt[l - a
~2%x72]*ArcSin[a*x] "2 - 4*ArcSin[a*x]~3*CosIntegral [2xArcSin[ax*x]])/(6%a~2x*

ArcSin[a*x]~3)

Maple [A] time = 0.027, size = 60, normalized size = 0.6

1 ([ sin(2 arcsin(ax)) cos (2 arcsin (ax)) sin(2 arcsin(ax)) 2 Ci(2 arcsin (ax))
a2 3 arcsin (ax) 3

6 (arcsin (ax))3 6 (arcsin (ax))2
Verification of antiderivative is not currently implemented for this CAS.

[In] int(x/arcsin(ax*x)”"4,x)

[Out] 1/a"2%(-1/6/arcsin(a*x) " 3*sin(2*arcsin(a*x))-1/6/arcsin(a*x) "2*cos(2*%arcsin
(a*xx))+1/3/arcsin(a*x)*sin(2*arcsin(a*x))-2/3*%Ci(2*arcsin(a*x)))

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

3 (2 uzxz—l)Vax+1\/—ax+l
2 —
4a”arctan (ax, \/ax * 1\/ ax+ 1) f (a3x2—u) arctan(ax,\/ax+l\/—ax+l)

2
dx -2 (2 ax arctan (ux, Vax +1vV-ax + 1) - ax)‘
3

6 a2 arctan (ax, Vax + 1V-ax + 1)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/arcsin(a*x)”4,x, algorithm="maxima")

[Out] -1/6x(6*a~2+arctan2(a*x, sqrt(a*x + 1)*sqrt(-a*x + 1)) 3*xintegrate(2/3*(2xa
T2%x72 - 1)*sqrt(a*xx + 1)*sqrt(-a*xx + 1)/((a"3*x"2 - a)*arctan2(a*x, sqrt(a
xx + 1)*sqrt(-a*xx + 1))), x) - 2x(2%axx*arctan2(a*x, sqrt(a*x + 1)*sqrt(-ax*
X + 1))72 - a*xx)*sqrt(a*x + 1)*sqrt(-a*xx + 1) - (2%a”™2%x"2 - 1)*arctan2(a*x
, sqrt(a*xx + 1)x*sqrt(-a*xx + 1)))/(a"2*arctan2(a*x, sqrt(a*x + 1)*sqrt(-a*x

+1))73)
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Fricas [F] time = 0., size = 0, normalized size = 0.

X
integral (—4, x)
arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/arcsin(a*x)”4,x, algorithm="fricas")

[Out] integral(x/arcsin(axx)~4, x)

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

[—2
asin” (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/asin(a*x)**4,x)

[Out] Integral(x/asin(a*x)**4, x)

Giac [A] time = 1.2573, size = 124, normalized size = 1.28

2V-a2x2 +1x 2 Ci(2 arcsin (ax))  V-a2x? + 1x a?x? -1 s 1

: - - +
3aarcsin (ax) 342 3aarcsin (ax)°  3a2arcsin (ax)> 642 arcsin (ax)*

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x/arcsin(a*x)”4,x, algorithm="giac")

[Out] 2/3*sqrt(-a”2*x"2 + 1)*x/(a*arcsin(a*x)) - 2/3*cos_integral (2*arcsin(a*x))/
a”2 - 1/3*sqrt(-a”2*x"2 + 1)*x/(a*xarcsin(a*x)~3) + 1/3*(a"2xx"2 - 1)/(a"2*a

rcsin(a*xx)~2) + 1/6/(a"2*arcsin(a*x)”~2)
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371  [——dx

shl_l(ax)4
Optimal. Leaf size=78

V1 - a2x2 V1 - a%x2 . Si (sin ™ (ax)) X

- +
6asin *(ax) 3asin l(ax)? 6a 6 sin~*(ax)?

[Out] -Sqrt[1l - a~2*x72]/(3xa*ArcSin[a*x]~3) + x/(6%ArcSin[a*xx]~2) + Sqrt[l - a~2
*x7~2]/ (6xaxArcSin[a*x]) + SinIntegral [ArcSin[axx]]/(6*a)

Rubi [A] time = 0.152712, antiderivative size = 78, normalized size of antiderivative =
1., number of steps used = 5, number of rules used = 4, integrand size = 6, number of rules

0.667, Rules used = {4621, 4719, 4723, 3299}

V1 - a2x? V1 - a%x? . Si (Siﬂ_l(ﬂx)) X

6a sin”! (ax) 34 sin”~!(ax)3 6a 6 sin”! (ax)2

integrand size

Antiderivative was successfully verified.

[In] Int[ArcSin[a*xx]~(-4),x]

[Out] -Sqrt[1l - a~2*x~2]/(3*a*ArcSin[a*x]~3) + x/(6*ArcSin[a*x]~2) + Sqrt[l - a~2
*x72] /(6*a*xArcSin[a*x]) + SinIntegral [ArcSin[a*x]]/(6%*a)

Rule 4621

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_), x_Symbol] :> Simp[(Sqrt[l - c~
2xx"2]*(a + b*ArcSin[c*x])"(n + 1))/(b*cx(n + 1)), x] + Dist[c/(bx(n + 1)),
Int[(xx(a + b*ArcSin[c*x])"(n + 1))/Sqrt[1l - c™2*xx72], x], x] /; FreeQl[{a,
b, c}, x] && LtQ[n, -1]

Rule 4719

Int[(((a_.) + ArcSin[(c_.)*(x_)1*(b_.)) " (n_)*((f_.)*(x_))"(m_.))/Sqrt[(d_)

+ (e_.)*(x_)"2], x_Symbol] :> Simp[((f*x) m*(a + bxArcSin[c*x])~(n + 1))/(b
xcxSqrt[dl*(n + 1)), x] - Dist[(f*m)/(b*c*Sqrtld]l*(n + 1)), Int[(f*x)"(m -

*(a + bxArcSin[c*x])"(n + 1), x], x] /; FreeQ[{a, b, c, d, e, f, m}, x] &
& EqQlc™2*d + e, 0] && LtQ[n, -1] && GtQ[d, 0]

Rule 4723
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Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.)*(x_)"(m_.)*x((d_) + (e_.)*x(x_)"
2)~(p_.), x_Symbol] :> Dist[d"p/c"(m + 1), Subst[Int[(a + b*x) n*Sin[x] m*C
os[x]~(2*p + 1), x], x, ArcSin[c*x]], x] /; FreeQ[{a, b, c, d, e, n}, x] &
EqQlc™2*d + e, 0] && IntegerQ[2*p] && GtQ[p, -1] && IGtQ[m, 0] && (Integer
Qlpl] Il GtQld, 0]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 - cxf, 0]

Rubi steps

1 x
sin~!(ax)* T " 3a sin~!(ax)3 3" f V1 - a2x2 sin"(ax)? i
V1 - 222 x 1 1
3asin ! (ax)3 * 6 sin "t (ax)? 6 f sin~}(ax)? ax
Vi -a2x2 x V1 - 222

1 X
- + + +—a f dx
3asinM(ax)?  6sin'(ax)?2  6asin'(ax) 6 V1 - a2x2 sin Y (ax)

X

f 1 p V1 — a2x?

V1 — 222 X VI = 22 Subst ( f Sir;(x) dx, x, sin_l(ax))
3asin Y(ax)?  6sin l(ax)2  6asinl(ax) 6a
__ Vi- a2x2 s X V1 — a2x2 . Si (Sin_l(ﬂx))

- +
3asinM(ax)?  6sin'(ax)2  6asin”l(ax) 6a

Mathematica [A] time = 0.0621412, size = 70, normalized size = 0.9

—2V1 — a2x2 + V1 — a2x2 sin " (ax)? + sin " (ax)3Si (sin_l(ax)) + axsin” ! (ax)

6a sin” (ax)3
Antiderivative was successfully verified.

[In] Integrate[ArcSin[ax*x]~(-4),x]

[Out] (-2*Sqrt[l - a”2*x"2] + a*x*ArcSin[a*x] + Sqrt[l - a~2xx"2]*ArcSin[a*x]~2 +
ArcSin[a*x]~3*SinIntegral [ArcSin[a*x]])/(6*a*ArcSin[a*x]"3)
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Maple [A] time = 0.023, size = 63, normalized size = 0.8

o VR e e @)
a\ 3 (arcsin (ax)) 6 (arcsin (ax))- 6 arcsin (ax) 6

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/arcsin(a*x)~4,x)

[Out] 1/a*x(-1/3/arcsin(axx) " 3*x(-a"2*x"2+1) " (1/2)+1/6*a*x/arcsin(a*x) "2+1/6/arcsin
(a*xx)*(-a"2*x"2+1) " (1/2)+1/6%*Si(arcsin(a*x)))

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

3 Vax+1v-ax+1
a? arctan (ax, \/ax + 1\/—ax + 1) f (a2x2—1) ar::n(ax/%m) dx — ax arctan (ax, \/ax + 1\/—ax + 1) - \/ax + 1\/:

3
6aarctan (ax, \/ax + 1\/—ax + 1)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(l/arcsin(a*x)”4,x, algorithm="maxima")

[Out] -1/6%(6*a"2*arctan2(a*x, sqrt(axx + 1)*sqrt(-a*x + 1)) 3xintegrate(1l/6*sqrt
(axx + 1)*sqrt(-a*x + 1)*x/((a"2*x"2 - 1)*arctan2(a*x, sqrt(axx + 1)*sqrt(-

axx + 1))), x) - a*xxarctan2(a*x, sqrt(axx + 1)*sqrt(-a*x + 1)) - sqrt(a*x

+ 1)xsqrt(-axx + 1)*(arctan2(a*x, sqrt(a*x + 1)*sqrt(-a*x + 1))72 - 2))/(ax*
arctan2(a*x, sqrt(a*x + 1)*sqrt(-a*xx + 1))73)

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

integral (—4, x)
arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(l/arcsin(a*x)”4,x, algorithm="fricas")

[Out] integral(arcsin(ax*x)~(-4), x)
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Sympy [F] time = 0., size = 0, normalized size = 0.

1
f Py
asin” (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1l/asin(a*x)**4,x)

[Out] Integral(asin(a*x)*x(-4), x)

Giac [A] time = 1.2452, size = 89, normalized size = 1.14

Si (arcsin (ax)) N x V—-a2x2 +1 V—-a2x2 +1

+ ;
6a 6 arcsin (ax)> 6aarcsin(ax)  3garcsin (ax)’

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1l/arcsin(a*x)”4,x, algorithm="giac")

[Out] 1/6*sin_integral(arcsin(a*x))/a + 1/6*x/arcsin(a*x)”~2 + 1/6*sqrt(-a~2*x"2 +
1)/ (a*xarcsin(a*xx)) - 1/3*sqrt(-a~2*x"2 + 1)/(a*xarcsin(ax*x)~3)
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372  [———dx

xsin ! (ax)4

Optimal. Leaf size=12

1
Unintegrable (T' x)
xsin” (ax)*

[Out] Unintegrable[1/(x*ArcSin[a*x]~4), x]

Rubi [A] time = 0.0124201, antiderivative size = 0, normalized size of antiderivative =
number of rules

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

Rules used = {}
1
dex
xsin” (ax)*

Verification is Not applicable to the result.
[In] Int[1/(x*ArcSinl[a*x]~4),x]

[Out] Defer[Int][1/(x*ArcSin[a*x]~4), x]

Rubi steps
1 1
f — g ix = f —— dx
xsin” (ax)* xsin” (ax)*

time = 2.33967, size = 0, normalized size = 0.
1
f —— dx
xsin” (ax)*

Verification is Not applicable to the result.

Mathematica [A]

[In] Integrate[1/(x*ArcSin[a*x]~4),x]

[Out] Integrate[1l/(x*ArcSin[ax*x]~4), x]
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Maple [A] time = 0.075, size = 0, normalized size = 0.

1
[
x (arcsin (ax))
Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/x/arcsin(a*x)”4,x)

[Out] int(1/x/arcsin(a*x)”4,x)

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

3 (2 a2x2—3)\/ax+1\/—ax+1
3,3
2a°x arctan (ax, \/ax * 1\/—ax + 1) f (a5x6—u3x4) arctan(ux,\/ax+1\/—ax+1)

3
6 a3x3 arctan (ax, Vax + 1V-ax + 1)

dx — ax arctan (ax, Vax +1V-ax + 1) + 2(

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1l/x/arcsin(a*x)”~4,x, algorithm="maxima")

[Out] -1/6x%(6*%a~3*x"3*arctan2(a*x, sqrt(a*x + 1)*sqrt(-a*x + 1)) 3xintegrate(1/3x
(2%a”2xx72 - 3)*sqrt(a*xx + 1)xsqrt(-a*xx + 1)/((a”b*x"6 - a~3*x"4)*arctan2(a
xx, sqrt(axx + 1)*sqrt(-a*x + 1))), x) - a*x*karctan2(a*x, sqrt(a*xx + 1)*sqr
t(-a*xx + 1)) + 2*%(a”2*x"2 + arctan2(a*x, sqrt(a*x + 1)*sqrt(-a*x + 1))72)*s
grt(a*xx + 1)*sqrt(-a*xx + 1))/(a"3*x"3*arctan2(a*x, sqrt(axx + 1)*sqrt(-a*x

+1))73)

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

1
integral (—4, x)
x arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1l/x/arcsin(a*x)”~4,x, algorithm="fricas")



[Out] integral(1l/(x*arcsin(a*x)”4), x)
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Sympy [A] time = 0., size = 0, normalized size = 0.

1
f — g
xasin” (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x/asin(a*x)**4,x)

[Out] Integral(1l/(x*asin(a*x)**4), x)

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

1
[ —
x arcsin (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(l/x/arcsin(axx)”~4,x, algorithm="giac")

[Out] integrate(l/(x*arcsin(a*x)~4), x)
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373  [———dx

22 sin " (ax)t
Optimal. Leaf size=12
SR
x2sin” (ax)*

Unintegrable (

[Out] Unintegrable[1/(x"2*ArcSin[a*x]~4), x]

Rubi [A] time = 0.0140271, antiderivative size = 0, normalized size of antiderivative =
number of rules

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

Rules used = {}
1
ffldx
x2sin” (ax)*

Verification is Not applicable to the result.

[In] Int[1/(x"2*ArcSin[a*x]~4),x]

[Out] Defer[Int][1/(x"2*ArcSinl[a*x]"4), x]

Rubi steps
1 1
f wysE vl f T T
x2sin” (ax)* x2sin” (ax)*

time = 17.8693, size = 0, normalized size = 0.
1
f ——— dx
x2sin” (ax)4

Verification is Not applicable to the result.

Mathematica [A]

[In] Integrate[1l/(x"2*ArcSin[a*x]~4),x]

[Out] Integrate[1l/(x"2*ArcSin[a*x]~4), x]
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Maple [A] time = 0.118, size = 0, normalized size = 0.

1
f 7 dx
x2 (arcsin (ax))
Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/x"2/arcsin(a*xx)"4,x)

[Out] int(1/x"2/arcsin(a*x)”4,x)

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

3 (114x4—20 a2x2+24)\/ax+1 V-ax+1
3.4 2.2 (2.2
a3x* arctan (ax, Vax + 1vV-ax + 1) f (79 arctan{o oIV dx — (2 a?x?% — (u x% — 6) arctan (ax, Vax + 1v/-

3
6 a3x* arctan (ax, Vax +1V-ax + 1)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x72/arcsin(a*x)~4,x, algorithm="maxima")

[Out] 1/6%(6*a~3*x"4xarctan2(a*x, sqrt(axx + 1)*sqrt(-a*xx + 1)) 3*integrate(1/6x*(
a"4xx"4 - 20%a”2%x72 + 24)xsqrt(axx + 1)*sqrt(-a*xx + 1)/((a”5*x”7 - a”3%x75
)*arctan2(a*xx, sqrt(a*xx + 1)*sqrt(-a*xx + 1))), x) - (2%a"2*x72 - (a"2*%x"2 -
6)*arctan2(a*x, sqrt(a*x + 1)*sqrt(-a*xx + 1))72)*sqrt(a*x + 1)*sqrt(-a*xx +

1) - (a73*%x"3 - 2%axx)*arctan2(a*xx, sqrt(a*xx + 1)*sqrt(-a*x + 1)))/(a"~3*x"
4xarctan2(axx, sqrt(axx + 1)*sqrt(-a*x + 1))73)

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

e Ere
integral | —— ,x

x2 arcsin (ax)*’
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x"2/arcsin(a*x)~4,x, algorithm="fricas")
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[Out] integral(1l/(x"2*arcsin(a*x)”~4), x)

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

1
f T
x2 asin” (ax)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x**2/asin(a*x)**4,x)

[Out] Integral(1/(x**2*asin(a*x)**4), x)

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

1
[P m—
x2 arcsin (ax)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/x"2/arcsin(a*x)~4,x, algorithm="giac")

[Out] integrate(1l/(x"2*arcsin(a*x)~4), x)
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3.74 | x*4/sin " (ax) dx

Optimal. Leaf size=121

) ) (EEE)

[Out] (x"5*Sqrt[ArcSin[a*x]])/5 - (Sqrt[Pi/2]*FresnelS[Sqrt[2/Pi]*Sqrt[ArcSin[a*x
111)/(8xa~5) + (Sqrt[Pi/6]*FresnelS[Sqrt[6/Pi]*Sqrt[ArcSin[a*x]]])/(16%a~5)
- (8qrt[Pi/10]*FresnelS[Sqrt[10/Pi]l*Sqrt [ArcSin[a*x]]])/(80*a~5)

Rubi [A] time = 0.241509, antiderivative size = 121, normalized size of antiderivative =
1., number of steps used = 10, number of rules used = 5, integrand size = 12, number of rules _

0.417, Rules used = {4629, 4723, 3312, 3305, 3351}

) () JE ),

Antiderivative was successfully verified.

integrand size

[In] Int[x"4*Sqrt[ArcSin[a*x]],x]

[Out] (x"5*Sqrt[ArcSin[a*x]])/5 - (Sqrt[Pi/2]*FresnelS[Sqrt[2/Pi]*Sqrt[ArcSin[a*x
111)/(8%a~5) + (Sqrt[Pi/6]*FresnelS[Sqrt[6/Pi]*Sqrt[ArcSin[a*x]]])/(16%a~5)
- (Sqrt[Pi/10]*FresnelS[Sqrt [10/Pi]*Sqrt[ArcSin[a*x]]])/(80*a~5)

Rule 4629

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_)*(x_)"(m_.), x_Symbol] :> Simp[(
x"(m + 1)*(a + b*¥ArcSin[c*x])"n)/(m + 1), x] - Dist[(b*c*n)/(m + 1), Int[(x
“(m + 1)*(a + b*ArcSinl[c*x])~(n - 1))/Sqrt[l - c¢™2*x72], x], x] /; FreeQ[{a
, b, ¢}, x] && IGtQ[m, 0] && GtQ[n, O]

Rule 4723

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_.)*(x_)"(m_.)*x((d_) + (e_.)*(x_)"
2)"(p_.), x_Symbol] :> Dist[d"p/c”(m + 1), Subst[Int[(a + b*x) n*Sin[x] m*C
os[x]~(2*p + 1), x], x, ArcSin[c*x]], x] /; FreeQ[{a, b, c, d, e, n}, x] &&
EqQ[c™2*d + e, 0] && IntegerQ[2*p] && GtQ[p, -1] && IGtQ[m, 0] && (Integer
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Qlpl Il GtQld, 01)

Rule 3312

Int[((c_.) + (d_)*(x_)) " (m )*sin[(e_.) + (f_.)*(x )] (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sinf[e + f*x]°n, x], x] /; FreeQl{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]))

Rule 3305

Int[sinl[(e_.) + (f_.)*(x_)1/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol] :> Dist[2/d
, Subst[Int[Sin[(f*x~2)/d], x], x, Sqrtlc + d*x]], x] /; FreeQ[{c, d, e, f}
, x] &% ComplexFreeQ[f] && EqQ[d*e - cxf, 0]

Rule 3351

Int[Sin[(d_.)*((e_.) + (f_.)*(x_))"2], x_Symbol] :> Simp[(Sqrt[Pi/2]*Fresne
1S[Sqrt[2/Pi]l*Rt[d, 2]*(e + f*x)])/(fxRt[d, 2]), x] /; FreeQ[{d, e, f}, xl

Rubi steps
5
dx
V1 — a2x2[sin ™ (ax)

f 4\/sin” (ax)dx— —x24/sin” (ux ——a
Subst ( f sin () dx, x sin_l(aX))
.1 \/} 7
\/sin” (ax) —
10a5

5sin(x)  5sin(3x) sin(5x)

m_ Subst (f( BE  16yx | 16yk ) dx'x'sm_l(ﬂx))

10a®

(ax)) Subst

Subst ( f Sm(sx) dx, x, sin_l(ax)) Subst ( f Sm(3x) dx, x,sin”
\/sin_l(ax

160a5 32a5

Subst (f sin (5x2) dx, x, w/sin_l(ax)) Subst (f sin (sz) dx, x, A/sin"* (ax

)

)

) — +
Hax) -

\/sin” (ax 8075

= —x°
L
L
L
= 5x5

\/sin~ (ax 16a5

80115
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Mathematica [C] time = 0.0990047, size = 204, normalized size = 1.69

i\/sin_l(ax) (—150\/i sin”!(ax)Gamma (g, —i sin_l(ux)) +150+/—i sin”!(ax)Gamma (g, isin_l(ax)) + 25\/§\li sin”(

Warning: Unable to verify antiderivative.

[In] Integrate[x~4xSqrt[ArcSin[axx]],x]

[Out] ((I/2400)*Sqrt[ArcSin[a*x]]*(-150%Sqrt[I*ArcSin[a*x]]*Gamma[3/2, (-I)*ArcSi
nla*xx]] + 150*Sqrt[(-I)*ArcSin[a*x]]*Gamma[3/2, I*ArcSin[a*x]] + 25%Sqrt[3]

*Sqrt [IxArcSin[a*x]]*Gamma [3/2, (-3*%I)*ArcSin[a*x]] - 25xSqrt[3]*Sqrt[(-I)*
ArcSin[a*x]]*Gamma[3/2, (3*I)*ArcSin[a*x]] - 3*Sqrt[5]*Sqrt[I*ArcSin[axx]]*

Gamma [3/2, (-5*I)*ArcSin[ax*x]] + 3*Sqrt[5]*Sqrt[(-I)*ArcSin[a*x]]*Gamma[3/2

, (bxI)*ArcSin[a*x]]))/(a~5*Sqrt [ArcSin[ax*x]~2])

Maple [A] time = 0.074, size = 143, normalized size = 1.2

_24010 = 3v5v2+/arcsin (ax)\/mFresnelS ( V5v2 i/lfsm (ax)) -25 \/gﬁ\/arcsin (ax)\/mFresnelS & Vil/r_CS:
Tt Tt

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"4x*xarcsin(a*x)”~(1/2),x)

[Out] -1/2400/a"5/arcsin(a*x)~(1/2)*(3*57(1/2)*2~(1/2)*arcsin(a*x) " (1/2)*Pi~(1/2)
*FresnelS(2°(1/2)/Pi~(1/2)*5"~(1/2) *arcsin(a*xx) ~(1/2))-25*%3"(1/2)*2~(1/2) *ar
csin(a*xx)~(1/2)*Pi~(1/2) *FresnelS(2~(1/2)/Pi~(1/2)*3~(1/2)*arcsin(a*x) ~(1/2
))+150%27(1/2) *arcsin(a*xx) ~(1/2)*Pi~(1/2) *FresnelS(2~(1/2) /Pi~(1/2)*arcsin(
a*x)~(1/2))-300*a*x*arcsin(a*x)+150*arcsin(a*x)*sin(3*arcsin(a*x))-30*arcsi
n(a*x)*sin(5*arcsin(a*x)))

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

Exception raised: RuntimeError

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(x~4*arcsin(ax*x)~(1/2),x, algorithm="maxima")

[Out] Exception raised: RuntimeError

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

Exception raised: UnboundLocalError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4*arcsin(axx)~(1/2),x, algorithm="fricas")

[Out] Exception raised: UnboundLocalError

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

f x*4/asin (ax) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**4*asin(a*x)**(1/2),x)

[Out] Integral (x*x4*sqrt(asin(a*x)), x)

Giac [C] time = 1.3452, size = 333, normalized size = 2.75

i-1) \/1_0\/5 erf((%i - %) \/1_0\/arcsin (ax)) i+1) \/ﬁﬁ erf (— (%z + %) \/E\/arcsin (ax)) i-1) \/5\/E1
- + +

3200 4° 32004°

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4*arcsin(axx)~(1/2),x, algorithm="giac")

[Out] -(1/3200*I - 1/3200)*sqrt(10)*sqrt(pi)*erf((1/2*I - 1/2)*sqrt(10)*sqrt(arcs
in(a*x)))/a”5 + (1/3200*I + 1/3200)*sqrt(10)*sqrt(pi)*erf (-(1/2*I + 1/2)*sq
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rt (10) *sqrt(arcsin(a*x)))/a”5 + (1/384*I - 1/384)*sqrt(6)*sqrt(pi)*erf ((1/2
*I - 1/2)*sqrt(6)*sqrt(arcsin(a*x)))/a"5 - (1/384*I + 1/384)*sqrt(6)*sqrt(p
i)*xerf (-(1/2*I + 1/2)*sqrt(6)*sqrt(arcsin(a*x)))/a"~5 - (1/64*I - 1/64)*sqrt
(2)*xsqrt(pi)*erf ((1/2*%I - 1/2)*sqrt(2)*sqrt(arcsin(a*x)))/a”5 + (1/64xI + 1
/64) *sqrt (2) *sqrt (pi) *erf (-(1/2*I + 1/2)*sqrt(2)*sqrt(arcsin(a*x)))/a”5 - 1
/160*%I*sqrt(arcsin(a*x))*e” (b*xI*arcsin(a*x))/a”5 + 1/32*I*sqrt(arcsin(ax*x))
xe~ (3xIxarcsin(a*x))/a”5 - 1/16xI*sqrt(arcsin(a*xx))*e” (I*arcsin(a*x))/a~5 +
1/16*I*xsqrt (arcsin(a*x))*e” (-I*arcsin(a*x))/a"5 - 1/32xI*sqrt(arcsin(ax*x))
xe” (-3xI*arcsin(a*x))/a~b + 1/160*I*sqrt(arcsin(axx))*e”(-5xI*arcsin(a*x))/
a~5
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3.75 | 234 [sin " (ax) dx

Optimal. Leaf size=95

_ 2\/sin_1(ax)
\/;Fresnelc (2\/5\/8111_1(%)) \/EFresnelC( NG ] 34fsin H(ax) 1 [
- 64at * 16a% T T ma T NS @

[Out] (-3*Sqrt[ArcSinl[a*x]])/(32%¥a~4) + (x~4*Sqrt[ArcSin[a*x]])/4 - (Sqrt[Pi/2]*F
resnelC[2*Sqrt [2/Pi]*Sqrt [ArcSin[a*x]]1])/(64*a~4) + (Sqrt[Pi]*FresnelC[(2xS
qrt[ArcSin[a*x]])/Sqrt[Pi]])/(16*a~4)

Rubi [A] time = 0.189416, antiderivative size = 95, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 8, number of rules used = 5, integrand size = 12, /e o e

0.417, Rules used = {4629, 4723, 3312, 3304, 3352}

2\/sin_1(ax)
T 2 .1 F IC| ———
\/; FresnelC (2\/; A\/sin (ux)) \/mFresne C[ 7 ] 3 /sin_l(ax) i 1
_ + - + —x*q/sin” (ax)
6444 1644 32a* 4

Antiderivative was successfully verified.

integrand size

[In] Int[x~3*Sqrt[ArcSin[ax*x]],x]

[Out] (-3*Sqrt[ArcSinl[ax*x]])/(32*a"4) + (x74*Sqrt[ArcSin[a*x]])/4 - (Sqrt[Pi/2]*F
resnelC[2*Sqrt [2/Pi]*Sqrt [ArcSin[a*x]]1])/(64*a~4) + (Sqrt[Pi]*FresnelC[(2%S
qrt[ArcSin[a*x]])/Sqrt [Pi]])/(16%a~4)

Rule 4629

Int[((a_.) + ArcSin[(c_.)*(x_ )I*(b_.))"(n_ )*(x_ )" (m_.), x_Symbol] :> Simp[(
x~(m + 1)*x(a + b¥ArcSin[c*x])"n)/(m + 1), x] - Dist[(b*c*n)/(m + 1), Int[(x
“(m + 1)*(a + b*ArcSin[c*x])~(n - 1))/Sqrt[l - c™2*x~2], x], x] /; FreeQ[{a
, b, ¢}, x] && IGtQ[m, 0] && GtQ[n, O]

Rule 4723

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.)) " (n_.)*(x_)"(m_.)*((d_) + (e_.)*(x_)"
2)~(p_.), x_Symbol] :> Dist[d"p/c"(m + 1), Subst[Int[(a + b*x) n*Sin[x] m*C
os[x]~(2*p + 1), x], x, ArcSin[c*x]], x] /; FreeQ[{a, b, c, d, e, n}, x] &
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EqQlc™2*d + e, 0] && IntegerQ[2*p] && GtQ[p, -1] && IGtQ[m, 0] && (Integer
Qlpl Il GtQla, 01)

Rule 3312

Int[((c_.) + (d_D)*(x_))"(m )*sinl(e_.) + (f_.)*(x_)]"(n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sinl[e + f*x]°n, x], x] /; FreeQl{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 1]))

Rule 3304
Int[sin[Pi/2 + (e_.) + (f_.)*(x_)]1/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol] :> D

ist[2/d, Subst[Int[Cos[(f*x~2)/d], x], x, Sqrtlc + d*x]], x] /; FreeQ[{c, d
, e, £}, x] &% ComplexFreeQ[f] && EqQ[d*e - cxf, 0]

Rule 3352
Int[Cos[(d_.)*x((e_.) + (f_.)*(x_))"2], x_Symbol] :> Simp[(Sqrt[Pi/2]*Fresne

1C[Sqrt[2/Pil*Rt[d, 2]*(e + fxx)])/(f*Rt[d, 2]), x] /; FreeQ[{d, e, f}, x]

Rubi steps

Subst ( f sin’() dx, x,sin” (ax))

— 4 - -1 \/J—(
x*4/sin (ax) —
cos(2x) = cos(4x) .
= 1x4 sin 1(ax) — Subst (f(s\/_ 24/x + 8Vx ) dx, x,sin (ax))
A 8at
3m 1 \/7 Subst (f cos(4x) dx,x,sin” (ax)) Subs t( COS(Zx) i %, sin
=TT g Tt s @) - 64,14 16&4

Subst (f coS 4x dx, x, vfsin " (ax )) Subst (fcos (2x2)

1
— A T gE s Hax) - 324

\/7 (2\/7 \/sin” (ax [ Slj— )

8¢

i

xysin” () - 644" 164

(€8]
I\)
X
.p
H=I>—‘
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Mathematica [C] time = 0.0610767, size = 138, normalized size = 1.45
\/sin_l(ax) (—4\/§\H sin_l(ux)Gamma (;, -2i sin_l(ux)) - 4_\/5\/—1' sin_l(ax)Gamma (g, 2i sin_l(ax)) +4/1 sin™! (¢
128a44/sin™ (ax)?

Warning: Unable to verify antiderivative.

[In] Integrate[x~3*Sqrt[ArcSin[axx]],x]

[Out] (Sqrt[ArcSin[ax*x]]*(-4*Sqrt[2]*Sqrt[I*ArcSin[a*x]]*Gamma[3/2, (-2*I)*ArcSin
[a*x]] - 4xSqrt[2]*Sqrt[(-I)*ArcSin[a*x]]*Gamma[3/2, (2*I)*ArcSin[a*x]] + S

qrt [I*ArcSin[a*x]]*Gamma[3/2, (-4*I)*ArcSin[a*x]] + Sqrt[(-I)*ArcSin[a*x]]*

Gamma [3/2, (4*I)*ArcSin[a*x]]))/(128*a~4xSqrt[ArcSin[a*x]~2])

Maple [A] time = 0.049, size = 91, normalized size = 1.

1 24 i
158 78 —\/E\/arcsin (ax)\/nFresnelC (2 V2 ai;im (ax)] + 4 arcsin (ax) cos (4 arcsin (ax)) — 16 arcsin (ax) cos (2
T

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"3*arcsin(a*x)”~(1/2),x)

[Out] 1/128/a"4/arcsin(a*xx)”~(1/2)*(-2"(1/2)*arcsin(a*x)~(1/2)*Pi~(1/2)*FresnelC(2
*27(1/2)/Pi~(1/2)*arcsin(a*x) " (1/2))+4*arcsin(a*x)*cos (4*arcsin(a*x))-16*ar
csin(ax*xx)*cos(2*arcsin(ax*xx))+8*arcsin(a*x) ~(1/2)*Pi~(1/2)*FresnelC(2*arcsin

(axx)~(1/2)/Pi~(1/2)))

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

Exception raised: RuntimeError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*arcsin(axx)~(1/2),x, algorithm="maxima"

[Out] Exception raised: RuntimeError



392

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

Exception raised: UnboundLocalError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*arcsin(ax*x)~(1/2),x, algorithm="fricas")

[Out] Exception raised: UnboundLocalError

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

f x3+/asin (ax) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**3*asin(a*x)**(1/2),x)

[Out] Integral(x**3*sqrt(asin(a*x)), x)

Giac [C] time = 1.43165, size = 207, normalized size = 2.18

(i+1) V2y/merf((i - 1) V2varcsin (ax)) (i —1) V2y/merf(- (i +1) V2varcsin (ax)) (i +1) ymerf((i-1) Var

512a* 512 a* 64 a*

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~3*arcsin(axx)~(1/2),x, algorithm="giac")

[Out] (1/512+I + 1/512)*sqrt(2)*sqrt(pi)*erf((I - 1)*sqrt(2)*sqrt(arcsin(axx)))/a
~4 - (1/512%I - 1/512)*sqrt(2)*sqrt(pi)*erf(-(I + 1)*sqrt(2)*sqrt(arcsin(ax

x))) /a4 - (1/64%1 + 1/64)*sqrt(pi)*erf((I - 1)*sqrt(arcsin(a*x)))/a"4 + (1

/64x1 - 1/64)*sqrt(pi)*erf(-(I + 1)*sqrt(arcsin(a*x)))/a"4 + 1/64x*sqrt(arcs
in(a*x))*e” (4xI*arcsin(a*x)) /a4 - 1/16%sqrt(arcsin(a*x))*e” (2xI*arcsin(a*x
))/a~4 - 1/16*sqrt(arcsin(a*x))*e”(-2xIxarcsin(a*x))/a"4 + 1/64x*sqrt(arcsin
(a*x))*e” (-4*Ixarcsin(a*x))/a"4
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3.76 | x%4[sin " (ax) dx

Optimal. Leaf size=86

@([W) )

[Out] (x~3*Sqrt[ArcSin[a*x]])/3 - (Sqrt[Pi/2]*FresnelS[Sqrt[2/Pi]*Sqrt[ArcSin[a*x
111)/(4%xa~3) + (Sqrt[Pi/6]*FresnelS[Sqrt[6/Pi]*Sqrt[ArcSin[a*x]]])/(12%xa~3)

Rubi [A] time = 0.180875, antiderivative size = 86, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 8, number of rules used = 5, integrand size = 12, e -

0.417, Rules used = {4629, 4723, 3312, 3305, 3351}

) ElEE)

integrand size

Antiderivative was successfully verified.

[In] Int[x"2*Sqrt[ArcSin[a*x]],x]

[Out] (x"3#Sqrt[ArcSinl[a*x]])/3 - (Sqrt[Pi/2]*FresnelS[Sqrt[2/Pi]*Sqrt[ArcSin[axx
111)/(4%a~3) + (Sqrt[Pi/6]*FresnelS[Sqrt[6/Pi]*Sqrt[ArcSin[a*x]]])/(12%a~3)

Rule 4629

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_)*(x_)"(m_.), x_Symbol] :> Simp[(
x"(m + 1)*(a + b*¥ArcSin[c*x])"n)/(m + 1), x] - Dist[(b*c*n)/(m + 1), Int[(x
“(m + 1)*(a + b*ArcSin[c*x])~(n - 1))/Sqrtl[l - c™2*x72], x], x] /; FreeQ[{a
, b, c}, x] && IGtQ[m, 0] && GtQ[n, O]

Rule 4723

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_.)*(x_)"(m_.)*x((d_) + (e_.)*(x_)"
2)~(p_.), x_Symbol] :> Dist[d"p/c"(m + 1), Subst[Int[(a + b*x) n*Sin[x] m*C
os[x]~(2xp + 1), x], x, ArcSin[c*x]], x] /; FreeQ[{a, b, c, 4, e, n}, x] &&
EqQlc™2*d + e, 0] && IntegerQ[2*p] && GtQ[p, -1] && IGtQ[m, O] && (Integer
Qlpl Il GtQld, 01)
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Rule 3312

Int[((c_.) + (d_D)*(x_)) " (m_)*sin[(e_.) + (f_.)*(x_ )] (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sin[e + f*x]°n, x], x] /; FreeQ[{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 11))

Rule 3305

Int[sin[(e_.) + (f_.)*(x_)]1/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol] :> Dist[2/d
, Subst[Int[Sin[(f*x~2)/d], x], x, Sqrtlc + d*x]], x] /; FreeQ[{c, d, e, f}
, x] &% ComplexFreeQ[f] && EqQ[d*e - cxf, 0]

Rule 3351

Int[Sin[(d_.)*((e_.) + (f_.)*(x_))"2], x_Symbol] :> Simp[(Sqrt[Pi/2]*Fresne
1S[Sqrt[2/Pi]l*Rt[d, 2]*(e + f*x)]1)/(fxRt[d, 21), x] /; FreeQ[{d, e, f}, xI]

Rubi steps
V1 — a2x24[sin ! (ax

[ iomis = Lot - Lo [
= 3o (e - Subst/ f(; ;xf x,sin” (@)

Subst ( f (BSin(x) . sy ) dx, x sin_l(ax))
1, [ 4vx 4x r
— 3 [l
= gx sin” " (ax) — o3
Subst ( f S0GY gy, x sin_l(ax)) Subst ( f =~ dx, x,sin” (ax))
1 o \/} 70y 7
— 2.3 1
= 3x \/sin” (ax) + Y

Subst ( f sin (3x ) dx, x, v/sin" (ax) ) Subst sm dx X, 4/sin” (ax))

1
= §x3\/Sin_1(ax) + 57

:;XSW \/75(\/7\15111 (ax) \/75( 12;111 (ax

4a3

Mathematica [C] time = 0.0495305, size = 126, normalized size = 1.47

941 sin”!(ax)Gamma (g, —isin”! (ax)) +94/i sin”!(ax)Gamma (i isin~ (ux)) 3 ( —~isin”!(ax)Gamma (

72a3/sin " (ax)
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Warning: Unable to verify antiderivative.

[In] Integrate[x~2#Sqrt[ArcSin[a*x]],x]

[Out] (9%Sqrt[(-I)*ArcSin[a*x]]*Gamma[3/2, (-I)*ArcSin[a*x]] + 9*Sqrt[I*ArcSin[ax*
x]]*Gamma [3/2, I*ArcSin[a*x]] - Sqrt[3]*(Sqrt[(-I)*ArcSin[a*x]]*Gamma[3/2,
(-3*I)*ArcSin[a*x]] + Sqrt[I*ArcSin[a*x]]*Gammal[3/2, (3*I)*ArcSin[a*x]]))/(
72*%a~3*Sqrt [ArcSin[a*x]])

Maple [A] time = 0.044, size = 96, normalized size = 1.1

_% —v3v2+/arcsin (ax)\/mFresnelS (\/\5/\_/5\/ arcsin (ax)] +9 \/E\/ arcsin (ax)ynFresnelS (\/E aijim (ax)]
Tt Tt

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"2*xarcsin(a*x)”~(1/2),x)

[Out] -1/72/a"3/arcsin(a*x)~(1/2)*(-37(1/2)*2"(1/2)*arcsin(a*x) " (1/2)*Pi~(1/2)*Fr
esnelS(27(1/2)/Pi~(1/2)*3~(1/2)*arcsin(a*x)~(1/2))+9%2~(1/2) *arcsin(a*x) (1
/2)*Pi~(1/2)*FresnelS(27(1/2)/Pi~(1/2)*arcsin(a*x)~(1/2))-18*a*x*arcsin(a*x
)+6xarcsin(a*x)*sin(3*arcsin(a*xx)))

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

Exception raised: RuntimeError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*arcsin(axx)~(1/2),x, algorithm="maxima"

[Out] Exception raised: RuntimeError

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

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

[In] integrate(x~2*arcsin(axx)~(1/2),x, algorithm="fricas")

[Out] Exception raised: UnboundLocalError

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

f x%+/asin (ax) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**2*asin(a*x)**(1/2),x)

[Out] Integral(x**2*sqrt(asin(a*x)), x)

Giac [C] time = 1.48785, size = 223, normalized size = 2.59

2
28843 288 a3 32

(- 1) Voymert((3i- 3) Vevares @) (i +1) Vevmert (- (3i+ 3) Vevaresm@) (-1) v2ymeri((3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~2*arcsin(axx)~(1/2),x, algorithm="giac")

[Out] (1/288*I - 1/288)*sqrt(6)*sqrt(pi)*erf((1/2+%I - 1/2)*sqrt(6)*sqrt(arcsin(a*
x)))/a”3 - (1/288*I + 1/288)*sqrt(6)*sqrt(pi)*erf (-(1/2*I + 1/2)*sqrt(6)*sq
rt(arcsin(a*x)))/a~3 - (1/32*I - 1/32)*sqrt(2)*sqrt(pi)*erf ((1/2*I - 1/2)*s
qrt(2)*sqrt(arcsin(a*x)))/a”3 + (1/32%I + 1/32)*sqrt(2)*sqrt(pi)*erf (-(1/2x%

I + 1/2)*sqrt(2)*sqrt(arcsin(a*x)))/a~3 + 1/24xIxsqrt(arcsin(a*x))*e”(3*I*a
rcsin(ax*x))/a”3 - 1/8xIxsqrt(arcsin(axx))*e”(I*arcsin(a*x))/a~3 + 1/8*I*sqr

t (arcsin(a*x))*e” (-I*xarcsin(a*x))/a~3 - 1/24*Ixsqrt(arcsin(a*x))*e” (-3*Ixar
csin(axx))/a"3
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3.77 f x\/sin_l (ax)dx

Optimal. Leaf size=59

2\/sin_1(ax)
\/nFresneIC[—J [
V7
_v () 2, [sin™ (ax)

1
+ —_
82 422 2*

[Out] -Sqrt[ArcSinl[axx]]/(4*a~2) + (x72*Sqrt[ArcSin[a*x]])/2 + (Sqrt[Pi]*FresnelC
[(2*Sqrt [ArcSin[a*x]])/Sqrt[Pi]])/(8*a~2)

Rubi [A] time = 0.150785, antiderivative size = 59, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 6, number of rules used = 5, integrand size = 10, e e e

0.5, Rules used = {4629, 4723, 3312, 3304, 3352}

2\/sin_1(ax)
\/EFresnelC(—) 1
Vr +/sin” (ax
- (@) 2, [sin ™ (ax)

1
+ —_
82 422 2*

integrand size

Antiderivative was successfully verified.

[In] Int[x*Sqrtl[ArcSinl[a*x]],x]

[Out] -Sqrt[ArcSin[ax*x]]/(4*a~2) + (x72*Sqrt[ArcSinf[a*x]])/2 + (Sqrt[Pi]*FresnelC
[(2%Sqrt [ArcSin[a*x]])/Sqrt[Pi]])/(8*a~2)

Rule 4629

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.))"(n_ )*(x_ )" (m_.), x_Symbol] :> Simp[(
x~(m + 1)*x(a + b¥ArcSin[c*x])"n)/(m + 1), x] - Dist[(b*c*n)/(m + 1), Int[(x
“(m + 1)*(a + b*ArcSin[c*x])~(n - 1))/Sqrtl[l - c™2*x"2], x], x] /; FreeQ[{a
, b, ¢}, x] && IGtQ[m, 0] && GtQ[n, O]

Rule 4723

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.)) " (n_.)*(x_)"(m_.)*((d_) + (e_.)*x(x_)~
2)~(p_.), x_Symbol] :> Dist[d"p/c"(m + 1), Subst[Int[(a + b*x) n*Sin[x] m*C
os[x]~(2*p + 1), x], x, ArcSin[c*x]], x] /; FreeQ[{a, b, c, d, e, n}, x] &
EqQlc™2*d + e, 0] && IntegerQ[2*p] && GtQlp, -1] && IGtQ[m, O] && (Integer
Qlpl Il GtQld, 0]1)
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Rule 3312

Int[((c_.) + (d_D)*(x_)) " (m_)*sin[(e_.) + (f_.)*(x_ )] (n_), x_Symbol] :> In
t [ExpandTrigReduce[(c + d*x)"m, Sin[e + f*x]°n, x], x] /; FreeQ[{c, d, e, f
, m}, x] && IGtQ[n, 1] && ( 'RationalQ[m] || (GeQ[m, -1] && LtQ[m, 11))

Rule 3304

Int[sin[Pi/2 + (e_.) + (£_.)*(x_)]1/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol] :> D
ist[2/d, Subst[Int[Cos[(f*x~2)/d]l, x], x, Sqrtlc + d*x]]1, x] /; FreeQl[{c, d
, e, £}, x] &% ComplexFreeQ[f] && EqQ[d*e - cxf, 0]

Rule 3352

Int[Cos[(d_.)*((e_.) + (f_.)*(x_))"2], x_Symbol] :> Simp[(Sqrt[Pi/2]*Fresne
1C[Sqrt[2/Pi]l*Rt[d, 2]*(e + f*x)]1)/(fxRt[d, 21), x] /; FreeQ[{d, e, f}, xI]

Rubi steps
2
- dx
V1 - a2x24/sin " (ax)

sin?(x) 1
_ %xzm_ Subst (f \/_4dx X, sin (ax))

Subst( (7 - COS(Z:)) dx, x,sin” (ax))
4a

\ / ) m . Subst ( f
/sm (ax) Subst (f cos 2x dx, x, /sin” (ax))
\/ )

sin” (ax) —

Cos(Zx)

dx, x,sin” (ax))

I\JIH

+
sin” (ax) 12

C (Zwlsm (ax))

sin” (ax) +

Mathematica [C] time = 0.021174, size = 81, normalized size = 1.37
\/ sin_l(ax) (\/ isin™! (ax)Gamma (g, -2i sin_l(ax)) + /-1 sin_l(ux)Gamma (g, 2i sin_l(ax)))
Sﬁuzw/sin_l(ax)Z
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Warning: Unable to verify antiderivative.

[In] Integrate[x*Sqrt[ArcSin[axx]],x]

[Out] -(Sqrt[ArcSin[a*x]]*(Sqrt[I*ArcSin[a*x]]*Gamma[3/2, (-2*I)*ArcSin[a*x]] + S
qrt [(-I)*ArcSin[a*x]]*Gamma [3/2, (2*I)*ArcSin[a*x]]))/(8*Sqrt[2]*a~2*Sqrt[A

rcSin[a*xx]~2])

Maple [A] time = 0.033, size = 42, normalized size = 0.7

! —2 y/arcsin (ax)\/m cos (2 arcsin (ax)) +  FresnelC (2 varcsin (ax) (ax) ))
8a2y/nt NG

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x*arcsin(a*x)~(1/2),x)

[Out] 1/8/a"2/Pi~(1/2)*(-2*arcsin(a*x)~(1/2)*Pi~(1/2)*cos(2*arcsin(a*x))+Pi*Fresn
elC(2*xarcsin(a*xx)~(1/2)/Pi~(1/2)))

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

Exception raised: RuntimeError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*arcsin(a*x)”~(1/2),x, algorithm="maxima")

[Out] Exception raised: RuntimeError

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

Exception raised: UnboundLocalError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*arcsin(a*x)”~(1/2),x, algorithm="fricas")
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[Out] Exception raised: UnboundLocalError

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

f x+/asin (ax) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*asin(a*xx)**(1/2),x)

[Out] Integral(x*sqrt(asin(a*x)), x)

Giac [C] time = 1.37763, size = 96, normalized size = 1.63

_(i +1) ﬁerf((i —1) yarcsin (ax)) . (i-1) Yrerf (— (1+1) varcsin (ax)) ~ Varcsin (ax)e? arcsin(a) B yarcsin

32 a2 32 a2 8 a?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x*arcsin(a*x)~(1/2),x, algorithm="giac")

[Out] -(1/32*%I + 1/32)*sqrt(pi)*erf((I - 1)x*sqrt(arcsin(a*x)))/a"2 + (1/32%I - 1/
32) *sqrt (pi)*erf (-(I + 1)*sqrt(arcsin(a*x)))/a"2 - 1/8*sqrt(arcsin(a*x))*e”
(2xI*arcsin(a*x))/a”2 - 1/8*sqrt(arcsin(axx))*e” (-2xI*arcsin(a*x))/a~2
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3.78 f \/sin_l (ax)dx

Optimal. Leaf size=44

x+/sin (ax) —

[Out] x*Sqrt[ArcSin[a*x]] - (Sqrt[Pi/2]*FresnelS[Sqrt[2/Pi]*Sqrt[ArcSinla*x]]])/a

Rubi [A] time = 0.0896557, antiderivative size = 44, normalized size of antiderivative =

. . number of rules
1., number of steps used = 4, number of rules used = 4, integrand size = 8, e = =

0.5, Rules used = {4619, 4723, 3305, 3351}

N
xm_\/;g(\/;asm (ax))

Antiderivative was successfully verified.

integrand size

[In] Int[Sqrt[ArcSin[a*x]],x]

[Out] xxSqrt[ArcSin[a*x]] - (Sqrt[Pi/2]*FresnelS[Sqrt[2/Pi]*Sqrt[ArcSinfax*x]]])/a

Rule 4619

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_.), x_Symbol] :> Simp[x*(a + b*Ar
cSin[c*x])"n, x] - Dist[b*c*n, Int[(x*(a + b*ArcSin[c*x])~(n - 1))/Sqrt[l -
c™2xx"2], x], x] /; FreeQ[{a, b, c}, x] && GtQ[n, 0]

Rule 4723

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_.)*(x_)"(m_.)*x((d_) + (e_.)*(x_)"
2)~(p_.), x_Symbol] :> Dist[d"p/c"(m + 1), Subst[Int[(a + b*x) n*Sin[x] m*C
os[x]~(2xp + 1), x], x, ArcSin[c*x]], x] /; FreeQ[{a, b, c, d, e, n}, x] &&
EqQlc™2*d + e, 0] && IntegerQ[2*p] && GtQ[p, -1] && IGtQ[m, O] && (Integer
Qlp] Il GtQld, 01)

Rule 3305

Int[sinl(e_.) + (£f_.)*(x_)1/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol] :> Dist[2/d
, Subst[Int[Sin[(f*x72)/d], x], x, Sqrtlc + d*x]], x] /; FreeQ[{c, d, e, f}
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, x] && ComplexFreeQ[f] && EqQ[d*e - cxf, 0]

Rule 3351

Int[Sin[(d_.)*((e_.) + (£_.)*(x_))"2], x_Symbol] :> Simp[(Sqrt[Pi/2]*Fresne
1S[Sqrt[2/Pi]l*Rt[d, 2]*(e + f*x)])/(£f*Rt[d, 2]), x] /; FreeQ[{d, e, f}, x]

Rubi steps

fmdx—xm__afmm
sin(x)

_ x\/m_ Subst (f NG zcix,x, sin” (ax))
Subst (f sin (xz) dx, x, \/sin_l(ax))
= x\/sin_1 (ax) -

i P

Mathematica [C] time = 0.0308365, size = 66, normalized size = 1.5

+/—isin”}(ax)Gamma (g, —isin™! (ax)) +4/i sin"}(ax)Gamma (g, i sin_l(ax))
Za\/sin_l(ax)

Warning: Unable to verify antiderivative.

[In] Integrate[Sqrt[ArcSin[a*x]],x]

[Out] (Sqrt[(-I)=*ArcSin[a*x]]*Gammal[3/2, (-I)*ArcSin[a*x]] + Sqrt[I*ArcSin[ax*x]]*
Gamma [3/2, I*ArcSin[a*x]])/(2*a*Sqrt[ArcSin[a*x]])

Maple [A] time = 0.032, size = 49, normalized size = 1.1

1

—V2+/arcsin (ax)\/rFresnelS [ﬁ yarcsin (ax)] + 2 ax arcsin (ax)) m
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Verification of antiderivative is not currently implemented for this CAS.
[In] int(arcsin(a*x)~(1/2),x)

[Out] 1/2/a/arcsin(a*xx)”~(1/2)*(-2"(1/2)*arcsin(a*x)~(1/2)*Pi~(1/2)*FresnelS(2~(1/
2)/Pi~(1/2)*arcsin(a*xx) ~(1/2))+2*xa*x*arcsin(a*x))

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

Exception raised: RuntimeError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~(1/2),x, algorithm="maxima")

[Out] Exception raised: RuntimeError

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

Exception raised: UnboundLocalError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~(1/2),x, algorithm="fricas")

[Out] Exception raised: UnboundLocalError

Sympy [F] time = 0., size = 0, normalized size = 0.
f Vasin (ax) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(asin(a*xx)**(1/2),x)

[Out] Integral(sqrt(asin(a*x)), x)
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Giac [C] time = 1.3613, size = 112, normalized size = 2.55

(i-1) \/E\/Eerf((%i - %) V2+/arcsin (ax)) (i+1) \/Eﬁerf(— (%z + %) V2+/arcsin (ax)) i v/arcsin (@oet ares
— + —

8a 8a 2a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~(1/2),x, algorithm="giac")

[Out] -(1/8*%I - 1/8)*sqrt(2)*sqrt(pi)*erf((1/2*I - 1/2)*sqrt(2)*sqrt(arcsin(a*x))
)/a + (1/8%I + 1/8)*sqrt(2)*sqrt(pi)*erf(-(1/2*I + 1/2)*sqrt(2)*sqrt(arcsin
(axx)))/a - 1/2*Ixsqrt(arcsin(a*x))*e” (I*arcsin(a*x))/a + 1/2*I*sqrt(arcsin
(axx))*e” (-I*arcsin(a*x))/a
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379 [Y g

Optimal. Leaf size=14

N. sin”}(ax)

Unintegrable —

[Out] Unintegrable[Sqrt[ArcSin[a*x]]/x, x]

Rubi [A] time = 0.0127665, antiderivative size = 0, normalized size of antiderivative =
number of rules

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

Rules used = {}
sin~(ax
[ N G
x

Verification is Not applicable to the result.

*)

[In] Int[Sqrt[ArcSin[a*x]]/x,x]

[Out] Defer[Int] [Sqrt[ArcSin[ax*x]]/x, x]

Rubi steps

f \/sin:(ax) e f \/sin: (ax) 0

Mathematica [A] time = 0.398712, size = 0, normalized size = 0.

f \/ sin:(ax) 0

Verification is Not applicable to the result.

[In] Integrate[Sqrt[ArcSin[a*x]]/x,x]



[Out] Integrate[Sqrt[ArcSin[a*x]]/x, x]
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Maple [A] time = 0.078, size = 0, normalized size = 0.
1 -
f ;\/arcsm (ax) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(arcsin(a*x)~(1/2)/x,x)

[Out] int(arcsin(a*x)~(1/2)/x,x)

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

Exception raised: RuntimeError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~(1/2)/x,x, algorithm="maxima"

[Out] Exception raised: RuntimeError

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

Exception raised: UnboundLocalError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~(1/2)/x,x, algorithm="fricas")

[Out] Exception raised: UnboundLocalError

time = 0., size = 0, normalized size = 0.

f Vasin (ax) i
x

Sympy [A]
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(asin(a*xx)**(1/2)/x,x)

[Out] Integral(sqrt(asin(a*x))/x, x)

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

f yarcesin (ax) i
X

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(arcsin(a*x)~(1/2)/x,x, algorithm="giac")

[Out] integrate(sqrt(arcsin(a*x))/x, x)
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3.80 [ x*sin™ (ax)¥? dx

Optimal. Leaf size=214

3\/§FresnelC (\/g \/sin_l(ax)) \/gFresneIC (\/g A /sin_l(ax)) 3\/%Fresne1C (\/1;0 \/sin_l(ax)) 341 — ¢
- + - +

164 3245 800a°

[Out] (4xSqrt[1l - a~2*x~2]*Sqrt[ArcSinl[a*x]])/(25%a~5) + (2%x"2*Sqrt[l - a~2*x"2]
xSqrt [ArcSin[a*x]])/(25%a~3) + (3*x~4*xSqrt[1 - a~2*x~2]*Sqrt[ArcSin[a*x]])/
(60*a) + (x"5xArcSin[ax*x]~(3/2))/5 - (3*Sqrt[Pi/2]*FresnelC[Sqrt[2/Pi]*Sqrt
[ArcSin[a*x]]])/(16*a"5) + (Sqrt[Pi/6]*FresnelC[Sqrt[6/Pi]*Sqrt [ArcSin[ax*x]
11)/(32%xa"5) - (3xSqrt[Pi/10]*FresnelC[Sqrt[10/Pi]*Sqrt[ArcSin[a*x]]]) /(800

*a”b)

Rubi [A] time = 0.532559, antiderivative size = 282, normalized size of antiderivative =
1.32, number of steps used = 23, number of rules used = 8, integrand size = 12, number of rules

= 0.667, Rules used = {4629, 4707, 4677, 4623, 3304, 3352, 4635, 4406}

2v2nFresnelC (\/g\/sin_l(ax)) 11\/gFresneIC(\/g\/sin_l(ax)) SEFresneIC(\/g\/sin_l(ax)) \/gFre
- - + +

2545 40045 800a°

integrand size

Antiderivative was successfully verified.

[In] Int[x"4*ArcSin[a*x]~(3/2),x]

[Out] (4*%Sqrt[l - a~2*xx"2]*Sqrt[ArcSin[ax*x]])/(25*%a”"5) + (2*x72xSqrt[l - a™2*x"2]
xSqrt [ArcSin[a*x]])/(25%a~3) + (3*x~4*Sqrt[l - a~2*x~2]*Sqrt[ArcSin[a*x]])/
(60*a) + (x"5xArcSinl[ax*xx]~(3/2))/5 - (11%*Sqrt[Pi/2]*FresnelC[Sqrt[2/Pi]*Sqr
t[ArcSin[a*x]]])/(400%a~5) - (2*xSqrt[2*Pi]*FresnelC[Sqrt[2/Pi]*Sqrt[ArcSin[
a*x]]11)/(25%a"5) + (Sqrt[Pi/6]*FresnelC[Sqrt[6/Pi]*Sqrt[ArcSin[a*x]]])/(50%

a”b) + (3*Sqrt[(3*Pi)/2]*FresnelC[Sqrt[6/Pi]l*Sqrt[ArcSin[a*x]]])/(800*a~5)

- (3*%Sqrt[Pi/10]*FresnelC[Sqrt [10/Pi]*Sqrt [ArcSin[a*x]]])/(800%a~5)

Rule 4629

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_)*(x_)"(m_.), x_Symbol] :> Simp[(
x"(m + 1)*(a + b*ArcSin[c*x])"n)/(m + 1), x] - Dist[(b*c*n)/(m + 1), Int[(x
“(m + 1)*(a + b*ArcSin[c*x])~(n - 1))/Sqrtl[l - c™2*x72], x], x] /; FreeQ[{a
, b, c}, x] && IGtQ[m, 0] && GtQ[n, O]
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Rule 4707

Int[(((a_.) + ArcSin[(c_.)*(x_)]*(b_.)) " (n_.)*((f_.)*(x_))"(m_))/Sqrt[(d_)

+ (e_.)*(x_)"2], x_Symbol] :> Simp[(f*x(f*xx)~(m - 1)*Sqrt[d + exx"2]*(a + bx
ArcSin[c*x])"n)/(e*xm), x] + (Dist[(f"2%(m - 1))/(c”2*m), Int[((f*x)"(m - 2)
*(a + bxArcSin[c*x])"n)/Sqrt[d + exx~2], x], x] + Dist[(b*f*nxSqrt[1l - c~2%
x72])/ (cxm*xSqrt[d + exx"2]), Int[(f*x)"(m - 1)*(a + b*ArcSin[c*x])~(n - 1),
x], x]) /; FreeQ[{a, b, c, d, e, f}, x] && EqQ[c™2*d + e, 0] && GtQ[n, O]

&& GtQ[m, 1] && IntegerQ[m]

Rule 4677

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_.)*x(x_)*((d_) + (e_.)*(x_)"2)"(p_
.), x_Symbol] :> Simp[((d + e*x"2)"(p + 1)*(a + b*ArcSin[c*x]) n)/(2*xex(p +
1)), x] + Dist[(b*n*d~IntPart[pl*(d + e*xx~2) FracPart[p])/(2*xcx(p + 1)*(1
- ¢"2xx72)"FracPart([p]), Int[(1 - c™2*x"2)"(p + 1/2)*(a + bxArcSin[cx*x])~(n
- 1), x], x] /; FreeQ[{a, b, c, d, e, p}, x] && EqQ[c™2*d + e, 0] && GtQ[n
, 0] && NeQ[p, -1]

Rule 4623

Int[((a_.) + ArcSin[(c_.)*(x_)]*(b_.))"(n_), x_Symbol] :> Dist[1/(b*c), Sub
st [Int [x"n*Cos[a/b - x/b], x], x, a + b*ArcSin[c*x]], x] /; FreeQ[{a, b, c,
n}, x]

Rule 3304

Int[sin[Pi/2 + (e_.) + (£_.)*(x_)]1/Sqrtl(c_.) + (d_.)*(x_)], x_Symbol] :> D
ist[2/d, Subst[Int[Cos[(f*x~2)/d]l, x], x, Sqrtlc + d*x]], x] /; FreeQl{c, d
, e, £}, x] &% ComplexFreeQ[f] && EqQ[d*e - cxf, 0]

Rule 3352

Int[Cos[(d_.)*x((e_.) + (£f_.)*(x_))"2], x_Symbol] :> Simp[(Sqrt[Pi/2]*Fresne
1C[Sqrt[2/Pi]l*Rt[d, 2]*(e + f*x)])/(f*Rt[d, 2]), x] /; FreeQ[{d, e, f}, x]

Rule 4635

Int[((a_.) + ArcSin[(c_.)*(x_)I*(b_.)) " (n_)*(x_)"(m_.), x_Symbol] :> Dist[1
/c”(m + 1), Subst[Int[(a + b*x) n*Sin[x] m*Cos[x], x], x, ArcSin[c*x]], x]
/; FreeQ[{a, b, c, n}, x] && IGtQ[m, O]

Rule 4406
Int[Cos[(a_.) + (b_)*(x_)]"(p_.)*((c_.) + (d_.)*(x_)) " (m_.)*Sin[(a_.) + (b
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_)x(x_ )] (n_.), x_Symbol] :> Int[ExpandTrigReduce[(c + d*x)"m, Sin[a + b*x
]"nxCos[a + b*x]"p, x], x] /; FreeQ[{a, b, c, d, m}, x] && IGtQ[n, 0] &% IG
tQ[p, 0]

Rubi steps

1 x%;[sin” (ax)
f x4 sin Y (ax)32 dx = gx5 sin~(ax)3? - (311) f

VI — 2222
3 [
x*V1 QZXZ\/SID (ax) de

6x
x dx_fm

+ x sin”!(ax)32 - 00 f T
sin” (ax)
(x) sin’(
x2V1 - a2x24[sin™! (ax) 3x*V1 - azxzwlsm (ux . 3 Subst ( f %
x®sin” (ax)¥2 -

25a3 100¢
4\/ — a2x24[sin”! (ax) 2x2V1 — a2x24[sin” (ux) 3x4V1 - azxzwl sin"}(ax) 1 ,
Ssin” (ax)‘

25a° 25a3 5
4\/ — a2x24[sin ! (ax) 2x2V1 - a?x24[sin” (ax) 3x4V1 - azxzwlsm (ax) ,’
255 7573 + x sin~ (ax)‘
4\/ — a2x24[sin ! (ax) 2x2V1 - a2x24[sin” (ax) 3x*V1 - azxzﬂsm Yax) |
55 7573 + x sin~ (ax)‘
4\/ — a2x24[sin”! (ax) 2x2V1 - a?x24[sin” (ax) 3x4V1 - azxzﬂsm Yax) |
55 7573 + x sin” (ax)‘
4\/ — a2x24[sin”! (ax) 2x2V1 — a2x24[sin” (ax) 3x4V1 - azxzﬂsm Y(ax) ,
e 753 + x sin” (ax)‘

Mathematica [C] time = 0.0647914, size = 202, normalized size = 0.94

\/sin_l(ax) (2250\/1' sin_l(ax)Gamma (g, —i sin_l(ax)) + 22504/ i sin”? (ax)Gamma (g, i sin_l(ax)) - 125\/5\/1' sin”

Warning: Unable to verify antiderivative.

[In] Integrate[x~4*ArcSin[a*x]~(3/2),x]
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[Out] (Sqrt[ArcSin[axx]]*(2250*Sqrt[I*ArcSin[a*x]]*Gamma[5/2, (-I)*ArcSin[a*x]] +
2250*Sqrt [(-I)*ArcSin[a*x]]*Gamma[5/2, I*ArcSin[a*x]] - 125%Sqrt[3]*Sqrt[I
xArcSin[a*x]]*Gamma [5/2, (-3*I)*ArcSin[a*x]] - 125%Sqrt[3]*Sqrt[(-I)*ArcSin
[a*x]]*Gamma [5/2, (3*I)*ArcSin[a*x]] + 9xSqrt[5]*Sqrt[I*ArcSin[a*x]]*Gamma [

5/2, (-5*%I)*ArcSin[a*x]] + 9*Sqrt[5]*Sqrt[(-I)*ArcSin[a*x]]*Gamma[5/2, (5*I
)*ArcSin[a*x]]))/(36000*%a~5*Sqrt [ArcSin[a*x]~2])

Maple [A] time = 0.079, size = 193, normalized size = 0.9

2400045

—3000 ax (arcsin (ax))2 +9 \/g\/E\/arcsin (ax)\/rFresnelC [\/5\/5 f/lfsm (ax)] -125 \/g\ﬁvarcsin (¢
Tt

Verification of antiderivative is not currently implemented for this CAS.

[In] int(x"4*arcsin(a*x)~(3/2),x)

[Out] -1/24000/a"5/arcsin(a*x)~(1/2)*(-3000*a*x*arcsin(axx) ~2+9%57(1/2)*27(1/2) *a
rcsin(a*xx) " (1/2)*Pi~(1/2) *FresnelC(27(1/2)/Pi~(1/2)*5~(1/2) *arcsin(a*xx)~(1/
2))-125%37(1/2)*2" (1/2)*arcsin(a*x) ~(1/2) *Pi~ (1/2) *FresnelC(2~(1/2) /Pi~(1/2
)*37(1/2)*arcsin(a*x) ~(1/2))+1500*arcsin(a*x) "2*sin(3*arcsin(a*x))-300*arcs
in(a*x) "2*sin(5*arcsin(ax*xx))+2250%2~(1/2) *arcsin(a*x) ~(1/2)*Pi~(1/2) *Fresne
1C(27(1/2)/Pi~(1/2)*arcsin(ax*x) ~(1/2))-4500*arcsin(a*x) *(-a~2*xx"2+1) " (1/2)+
750*arcsin(a*x)*cos (3*arcsin(a*x))-90*arcsin(a*x)*cos (5*arcsin(a*x)))

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

Exception raised: RuntimeError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4*arcsin(axx)~(3/2),x, algorithm="maxima"

[Out] Exception raised: RuntimeError

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

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

[In] integrate(x~4*arcsin(axx)~(3/2),x, algorithm="fricas")

[Out] Exception raised: UnboundLocalError

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x**4*asin(ax*x)**(3/2),x)

[Out] Timed out

Giac [C] time = 1.40054, size = 479, normalized size = 2.24

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(x~4*arcsin(axx)~(3/2),x, algorithm="giac")

[Out] -1/160*I*arcsin(a*x)~(3/2)*e” (5xI*arcsin(a*x))/a~5 + 1/32xI*arcsin(a*xx)”(3/
2)*e” (3xI*arcsin(a*x)) /a5 - 1/16xI*arcsin(a*x)”(3/2)*e~(I*arcsin(a*x))/a"5
+ 1/16*Ixarcsin(a*x) ~(3/2)*e” (-I*arcsin(a*x))/a~5 - 1/32+I*arcsin(a*x)”~(3/
2)*e” (-3*Ixarcsin(a*x))/a”5 + 1/160*I*arcs