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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 [ 299 |. This is test number [ 115 ].

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.

13
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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. ( 299 ) %0.(0)

Mathematica | % 100. ( 299 ) %0.(0)
Maple % 75.25 (225) | % 24.75 (74 )
Maxima % 31.1 (93) % 68.9 (206 )
Fricas % 35.45 (106) | % 64.55 (193)
Sympy % 5.35 (16) | % 94.65 (283 )
Giac % 12.04 (36) | % 87.96 ( 263 )

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 86.62 1.34 12.04 0.
Maple 35.12 10.37 29.77 24.75
Maxima 23.08 8.03 0. 68.9
Fricas 33.11 2.34 0. 64.55
Sympy 5.35 0. 0. 94.65
Giac 9.36 2.68 0 87.96
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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
BB

C
mF

FriCAS Giac/Xcas Maxima Sympy

Rubi Mathematica Maple
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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 0.06 79. 1. 70. 1.

Mathematica 0.21 63.33 0.95 56. 0.87
Maple 0.19 193.93 2.33 122. 1.57
Maxima 1.94 227.58 3.3 57. 1.3
Fricas 1.68 201.01 4.18 135. 2.7
Sympy 24.87 32.56 1. 36. 1.03
Giac 1.38 57.11 1.95 55. 1.5
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1.4 list of integrals that has no closed form an-
tiderivative

b

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

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

Giac {}

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

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

Rubi {}

Mathematica {31)[32)[33) 3435 36 38 [68 [69}, 186}, 187 [191] [192} [193} [196} 107} [[98} 199} 201} 202
203,213,214, 215, 216} 280|281}, 282} 283} 298}

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

Giac Verification phase not implemented yet.
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1.7 Timing

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

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

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

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

1.8 Verification

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

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

1.9 Important notes about some of the results

1.9.1 Important note about Maxima results

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

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

The percentage of such failures were not counted for each test file, but for an example, for
the Timofeev test file, there were about 30 such integrals out of total 705, or about 4 percent.
This pecrentage can be higher or lower depending on the specific input test file.
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Such integrals can be indentified by looking at the output of the integration in each section
for Maxima. If the output was an exception ValueError then this is most likely due to this
reason.

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

'besselexpand : true'

'display2d : false'

'domain : complex'

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

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

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

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

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

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

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

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

1.9.3 Important note about finding leaf size of
antiderivative

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

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

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


https://ask.sagemath.org/question/43088/integrate-results-that-are-different-from-using-maxima/
https://ask.sagemath.org/question/43088/integrate-results-that-are-different-from-using-maxima/
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#see https://stackoverflow.com/questions/25202346/how-to-obtain-leaf-count-expression-size-in

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

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

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

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

except Exception as ee:
leafCount =1

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

1.10 Design of the test system

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



POST PROCESSOR SCRIPT

Mathematica script

-

Test files from Maple script w Program that

Albert Rich Rubi generates the
wensi [ o ron

using input

from the
l Python script to run rubi-in-sympy ' result tables

SageMath/Python

script to test

—»  Fri
X N —m SageMath Fricas
Maxima, Fricas,

Gl
e

Giac .
— Maxima =[[ i—'
|
v

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 194 [9%5, (196} 197, [T98, (199} 200} 20T} 203, 203, 01 (2075, 206, (207, 208, 209, 210} 211} 213, 213
1] 215, 216} 217, 218, 219, 220, 221 222, 2123, 227 225, 220, 227, 298, 229, 230, 231 232, 233, 231,
1235, 236, 237 238, 239, (240 247 243} 9143, 44 (245, 206, 247 018, 049, 250} 251 252 253, 25 255,
(256, 257 2589, 259 960, (261] 262, 263 214 65 (266, 267, 268, 269, 2770, 271, (273, 273, 274, 075, 276,
(27, [278, 279, 280, 251 783, 253 284 285 256, 757, 258, 28 290} 291} (299, 293 2914 295, 296, 297,
298,299}

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

23
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2.1.2 Mathematica

A grade: { 1)), /5,617, )0} 0} L1} [2) 3} (14,516} 7 18} 9 204 211 [22) 23} 24 [25, 26,27
128, 29)[30} 31 2 53} 545 535 0} 373 58, B9} 40 3, 43 40} 15,7 145, A0, 50} 5.1} 52, 53 b 55} 56, 57
58, 59} 60} 61} (62 63} 64365, 66, 673 68, 69} 70} 71, [72 73} 74 [75 76, 77 75, 79, 80,81} 2 85, 83, B3
16, [57) 88, 59,00, 01, 92,03, 04, 95,96, 97, 98, 9, (00, (L0102} 103} 104} 05, (06} 107, 108} 109,
110,117} 112, 113} [114} 115} 116,117, [118|[119}, 120} 121} 122}[123] 124} 125|[126] 127,128, [129}[130}
[[31] (132 133, 134 (135, 138, [37 (138} 139} 140} L. [ 12} 143} 144} (145, .46, 147} 148, 149} 150, 151}
[152,[153) 154}, [155}[156] 157, 158, [159}[160}[161}[162}[163} [164}[165, 166} 167, [168, 169,170, 171} 172,
173, [I74, 175}, 176} [177,178} 79, [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}
[215][216] 217} [218, [219} 220} 221}, 222} [223] [224] [225] [226], 227, [228] 229} 231}, 233} 235} [237] 238, [240,
(243, 247, 249, 251, 953, (257 256 262 9014 266, (268, 270, 271} 9814 1285 (756, 257 288 2899, 290, 291
299, 293296, 297,299}

B grade: ([}f3 299299}

C grade: {[230}[232}[234}[236, 239} 241} 243} 244} 245 [246| 248, 250} 252} 255} 257} [258) 259 260
261} [263} 265} 267} 269} 272, [273} 274} 275} 276} 277} [278} 279} 280} [281} [282} 283} 298]}

F grade: { }

2.1.3 Maple

A grade: {1} 2 Bl ] 6171811} B9} 43| 14} 45} 463, 7] (48} 49}, 501 51} 52} 53} >4} [61) (62 63} [64} (65
[66}67 132} 133} [134} 135} 136} 137} [138] [139} [140} [141} 142} [143] [144] [145] 146} [147] [148} [149}[150,
151} [152}[153] 154} [155] 156 [157] [158} [159} [160} 161} [162} 163 164} 165}, 166|167, [168| [169} 170} [171]
[I72}[173}[174} 175 [176} 77, 178} [179} 180} [I81} 182} [183} [223) [224} [225] 226} [227,[229) 231} [233] [236]
[238}[240} 242 [247] 249, 250} [251] [252] [254} [256] 262} [26 4} 267, 269} [271] }

B gracle: (0)[10\[T2} T34 1) [, [0}, ) 2.2 250 (257 25 230 2 43,2145 240 248 253,
[257][259} 261} 263} [265} 272} [274}[276][278, [287] }

C grace: { [T718) 19,20} 21, 22) 23, 27 5, 507 5850360, 70) 73,72 73, 7 75,70, 72, 78,79,
50, 1, 82 3} 575 5}86, 7, 58, 189},00, 01} 02,03} 04,05} 00,07} 98} 09} 100, 101, (02} 103, 104, 105,
[106] 107,108, [109] 110, 11} 112|113} [114][115],[116] 117,118,119} [120,121] 122} 123]124][125] 126
[127,[128,[129,[130} 131} 235} 237} [244} 253} [258} [260} 266} 268} 270} 273} 275} 277, 279] }

F grade: {[25,20) 27,28} 20|50 1) 52,53 ) 5,50 57 5 ) 59 [ 155156 (87 158 159,
[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, 215} [216} 217, 218, [219} 220} 221}, [222} 280} 281}, [282} 283} 284} [285], 286, 288, [289)
290,291} [292] [293] 294} [295,[296}[297}[298} [299] }
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2.1.4 Maxima

A gradie: {12} )5 6,7 B B0V L) 3, 5 50 ) 52 3 5 ) 623 6 5,6
[67,[135, 137, [138}[139, [140} 141} [145], 147, [148}[149}, 150} [151} 155}, [157, [158} 159} [160} 164} 165} 166}
167,171} [T72, 173} [174}[T75}[179, [180} 181} 182} 183} [223} 224} [225| [226} 227 228, [229} [287] 288, [289)

B grade ({17 15,9, (132} (53 L3150 (.2} [L43) 74, [} 152 53 (157 56 6T} 162 63 166}
169, T70, 170 T/ 31781}

C grade: { }

F e ( IO T T3T3 T80 78 T ) 770 76 7 0 .7
133,53 55} 30, 57, 38, 55, 56, 57 58, 59, 60} 683,69, 70} 71} /3,73, [/, /) /G, [, /B, 7} B0}, BT B B3

[84}85}86} 87,188} [8% [90, 911,92} 93} 94} [95}, (96} 97, 98,99} [L00} 10} 102} [103} 104} [105} 106} 107 108}
[T09}[110} [111] 112} [113] 114} [115] 116} [117] [T18} 119 [120} 121} [123} T23) [124] 125} [126] [127] [128] [129)
130} [131} [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] 215} [216| [217 [218} [219] [220} [221} [222] [230]
[231} [232}[233) 234} [235] 2361 237} [238| [239] 240} [241} [242] [243} [244} [245] [246][247] [248) [249} [250} [25T]
[252,[253] 254} [255][256} 257 [258}[259} [260} 261} [262} [263] [264} [265] [266] 267} [268| [269] [270} 271 [272]
273} 274, [75}[276] [277, 278, [279} 280} [281] [282} [283] [284 [285} [286 290} [291} 292} [293] [294} [295] [296]
[297,298,[299]

21.5 FriCAS

A grade: {2y L7 B0 0L 13, 16,7 1) 19,50} 5 52, 53) 57 51,62 63,6, 65
[67,[132}[133}[134} 135}, [136},[137, [138,[139} 140} 141} 142} [143} [144} [145}[146}[147}[148}[149}[150} 151,
[152}[153}[154} [155}[156}[157} 158, [159}[160} 161} 162} 163} [164} 165} 166} 167, [168,[169, 170, 171}, [172}
[173,[174}[T75,[176}[177,[T78, 179, [180} 181} 182} 183} [223} 224} [225] 226} 227, [228, [229} 231}, 233} [238,
240,242} [247] [249] 254 256} [262] [287] [288] 28] }

B grade: { (81} 12,251 E6H 271

C grade: { }

F grade: ( D)0} [T} [2)[13} 1) (5[5 17 18[9} 20|21, 22 23,4, 27 26,7, 26,29, B0} BT}
(55, 54,5 56,57 58,55, 50, 57,58, 59, 60368, 69, 0, T BB B U5 10,73 /B, BO BT EBES,

54,15, 50, 87,5, 89, 90,91, 92,05, 94,05, 96, 7 98, 99, 100, 10T, 102, 103 104, 103y 106} 107 108,
[109, 110,111,112, 113|114} [115}[116}[117}[118}[119} 120} 121} 122,123} 124} 125,126,127, 128} [129}
[130}[131}[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} [215] 216} [217} [218} 219, [220} 221} 222, [230}
[232,[234][235][236, 237, [239} 241}, 243} [244} [245] 246} [248, 250} 252} [253] 255} 257, [258} 259} 260}, 261}
263,265} [266} 267, [268, [269} 270}, 272} [273] 274} 275, [276} [277] 278, [279} 280} 281}, [282} 283 284} [285]
286}, 290} 291} 292} [293} [294} 295} 296} [297} 298} 299 }

E
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21.6 Sympy
A grade: (143} 75,51} 52 53 [37} 158 1473 167 65 166 171, L7273}

B grade: { }
C grade: { }

F grade: { 23,8, 5,7 By} 10, [T} 133, 4[5 16, 7 18} 19, 20} 2T, 29, [23) 24, 25, 26} 27, 25,
(29,180} BT} 52,53, B4 35},36, 87} 58 59, 40} 4} 13, 40} 47} 48,10} 50} 5B 65 56, 57, 68, 69} 603, 6T, 62
63,164} 63} 66,67 68, 69, [70, 71} 72, 73, 7475} 76, 77} 78, 79 B0} B, B2, 53, B 85,86, 7, 85, 89, 00,
9,92, 95, 94, 95, 96,97, 98} 99, 100, (.01} (02 (03} 104 (105 106} 107 108} 109, (.10, (LT, [T .3
(114, 15 (.76, (117} (118} 19, [20} [T} (122 123} 124 [25) 126} 127} 128} (129} [30} 131} 132,133, 134
(135, (136 (39} (140} 141} (142, [.£3, 144} 145} 146} 148, [L49} 150} 151} (152, (153, (L5415} 156, 157 155}
[T59) (60, 61, (162 (163} 67 (68 [} 170, 174} .75, (76} 177 [ 78, 179, (150, (81 152, 163, 81} 155
(156, 157 188, 89} 190} T91} 19 [93} 9% [T95} 196, 197} (198} 199} 200} 201) 202 208} 204, 205, 206}
207, 208, 209 210, 211} (213 213, 214, 215, 216, 217, 218, 219, 220, 221, (223, 223, 220, 925, 226, 277,
(298, 229 230, 231, 32 733, 231, 235 236, 237 (238, 239, 240, DT, 043, 143, (214, 2145, 216, 947 218,
(249, 250, 251 252 253 (251 255, 256 257 258, (259} 260, 261 62 1263, (264 265, 266 267 1268, 269,
(270, 271, 272 273, 27,275, 276, 277, 278, 279, 780, 251, 257 253, 51 755, 256, 257 258, 959, 290,
(291 297} 293, 297 295} 290} 297,298, 299}

2.1.7 Giac

}{EI,EI,I?I,EI,
228[[229

B grade: ({10 AL A3 6322 220227
C grade: { }

F grade: ( DYT0, 1) [2) 3 14 (5[5 7 08, [0} 20121, 22 23,79 25 26,7 26 29,80, BT} 2,
(33134, 35} 36} [37} [38}[53}[56} /57, [58 159, [601, (661, (671, 68} (69} 70} 71} [72} [73} [74} [75}[76}[77, [78),[79, B0} BT}
(82,83} [84}[85}[8€}[87}[88}[89}[90}[91}[92}[93} 94} 95, 961,97 [98} [99} [L0} [L0T} [102} 103} 104} 105} 106}
[107,[108}[109, 110}, 111} 112, 113|114} [T15}, 116,117, 118,119, [120}121} 122} 123} [124} 125, 126}[127,
[128|[129}[130}, 131} [132}[133} 134} [135}[136},[137, [138} 139} 140} 141} 142} 143|144} [145] 146 147, [148,
[149}[150} 151}, 152} [153} 154} 155, [156} 157 [158, 159} 160} 161} 162} 163} 164} 165, [166} 167, 168,169,
170,171, 172,173, 174}, 175} 176} [177}[178}[179} 180} [181} 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} 215, 216} 217} 218, [219}[220} 221} 222} [230} 231}, 232} [233} 234} [235] [236} 237} 238, [239),
240,241} [242] [243, 244} [245] [246] 247, [248] 249} 250} [251} 252} [253] [254} 255} 256 [257} 258} 259} [260}
2611262} [263] 264, [265] 266} 267, [268, [269} 270} 271} [272} [273] 274} [275] 276} 277, 278} [279} 280} 281}
[282] [283] [284} 285} [286} 287} [288} [289} 290} 291} 292} 293} 294} [295][296}[297, [298, 299 }
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2.2 Detailed conclusion table per each integral
for all CAS systems

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

antiderivative leaf size

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

Problem 1 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A B A B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 11 11 11 19 24 76 36 59
normalized size | 1 1. 1. 1.73 2.18 6.91 3.27  5.36
time (sec) N/A 0.004 0.002 0.003 1104  1.526 5915 1.312
Problem 2 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 10 10 10 11 14 42 0 14
normalized size | 1 1. 1. 1.1 1.4 4.2 0. 1.4
time (sec) N/A 0.009 0.004 0.056  1.266  1.403 0. 1.25
Problem 3 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A B F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 34 34 34 38 62 162 0 65
normalized size | 1 1. 1. 1.12 1.82 4.76 0. 1.91
time (sec) N/A 0.014 0.01 0.133 1.001  1.412 0. 1.353
Problem 4 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 26 26 23 24 30 81 0 30
normalized size | 1 1. 0.88 0.92 1.15 3.12 0. 1.15
time (sec) N/A 0.011 0.041 0.043 1166  1.346 0. 1.324
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Problem 5 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 55 55 42 57 96 200 0 85
normalized size | 1 1. 0.76 1.04 1.75 3.64 0. 1.55
time (sec) N/A 0.025 0.071 0.044 1.03 1.423 0. 1.32
Problem 6 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 41 41 35 34 46 108 0 46
normalized size | 1 1. 0.85 0.83 1.12 2.63 0. 1.12
time (sec) N/A 0.015 0.101 0.043 1.201  1.362 0. 1.137
Problem 7 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 76 76 52 76 123 231 0 99
normalized size | 1 1. 0.68 1. 1.62 3.04 0. 1.3
time (sec) N/A 0.039 0.166 0.046 1.07 1.476 0. 1.276
Problem 8 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 53 53 43 44 59 135 0 59
normalized size | 1 1. 0.81 0.83 1.11 2.55 0. 1.11
time (sec) N/A 0.017 0.219 0.043 1.075  1.393 0. 1.274
Problem 9 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 85 85 59 358 0 0 0 0
normalized size | 1 1. 0.69 4.21 0. 0. 0. 0.
time (sec) N/A 0.037 0.175 2.199 0. 0. 0. 0.
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Problem 10 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 62 62 46 213 0 0 0 0
normalized size | 1 1. 0.74 3.44 0. 0. 0. 0.
time (sec) N/A 0.027 0.067 1.266 0. 0. 0. 0.
Problem 11 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 58 58 45 101 0 0 0 0
normalized size | 1 1. 0.78 1.74 0. 0. 0. 0.
time (sec) N/A 0.026 0.048 1.062 0. 0. 0. 0.
Problem 12 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 36 36 36 133 0 0 0 0
normalized size | 1 1. 1. 3.69 0. 0. 0. 0.
time (sec) N/A 0.017 0.029 0.883 0. 0. 0. 0.
Problem 13 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 36 36 36 133 0 0 0 0
normalized size | 1 1. 1. 3.69 0. 0. 0. 0.
time (sec) N/A 0.017 0.034 0.936 0. 0. 0. 0.
Problem 14 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 62 62 49 179 0 0 0 0
normalized size | 1 1. 0.79 2.89 0. 0. 0. 0.
time (sec) N/A 0.028 0.044 1.485 0. 0. 0. 0.
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Problem 15 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 62 62 55 202 0 0 0 0
normalized size | 1 1. 0.89 3.26 0. 0. 0. 0.
time (sec) N/A 0.029 0.069 1.212 0. 0. 0. 0.
Problem 16 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 85 85 61 199 0 0 0 0
normalized size | 1 1. 0.72 2.34 0. 0. 0. 0.
time (sec) N/A 0.04 0.099 1.247 0. 0. 0. 0.
Problem 17, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 98 98 62 354 0 0 0 0
normalized size | 1 1. 0.63 3.61 0. 0. 0. 0.
time (sec) N/A 0.056 0.166 0.32 0. 0. 0. 0.
Problem 18 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 70 70 51 128 0 0 0 0
normalized size | 1 1. 0.73 1.83 0. 0. 0. 0.
time (sec) N/A 0.034 0.066 0.198 0. 0. 0. 0.
Problem 19 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 66 66 48 322 0 0 0 0
normalized size | 1 1. 0.73 4.88 0. 0. 0. 0.
time (sec) N/A 0.04 0.039 0.225 0. 0. 0. 0.
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Problem 20 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 38 38 38 98 0 0 0 0
normalized size | 1 1. 1. 2.58 0. 0. 0. 0.
time (sec) N/A 0.019 0.02 0.153 0. 0. 0. 0.
Problem 21 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 38 38 38 306 0 0 0 0
normalized size | 1 1. 1. 8.05 0. 0. 0. 0.
time (sec) N/A 0.027 0.029 0.164 0. 0. 0. 0.
Problem 22 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 59 131 0 0 0 0
normalized size | 1 1. 0.82 1.82 0. 0. 0. 0.
time (sec) N/A 0.046 0.058 0.155 0. 0. 0. 0.
Problem 23 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 60 323 0 0 0 0
normalized size | 1 1. 0.83 4.49 0. 0. 0. 0.
time (sec) N/A 0.038 0.068 0.2 0. 0. 0. 0.
Problem 24 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 100 100 66 153 0 0 0 0
normalized size | 1 1. 0.66 1.53 0. 0. 0. 0.
time (sec) N/A 0.059 0.096 0.19 0. 0. 0. 0.
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Problem 25 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 51 51 55 0 0 0 0 0
normalized size | 1 1. 1.08 0. 0. 0. 0. 0.
time (sec) N/A 0.023 0.051 0.068 0. 0. 0. 0.
Problem 26 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 51 51 55 0 0 0 0 0
normalized size | 1 1. 1.08 0. 0. 0. 0. 0.
time (sec) N/A 0.028 0.036 0.094 0. 0. 0. 0.
Problem 27, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 53 53 53 0 0 0 0 0
normalized size | 1 1. 1. 0. 0. 0. 0. 0.
time (sec) N/A 0.033 0.034 0.1 0. 0. 0. 0.
Problem 28 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 53 53 53 0 0 0 0 0
normalized size | 1 1. 1. 0. 0. 0. 0. 0.
time (sec) N/A 0.025 0.082 0.093 0. 0. 0. 0.
Problem 29 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 53 53 55 0 0 0 0 0
normalized size | 1 1. 1.04 0. 0. 0. 0. 0.
time (sec) N/A 0.025 0.083 0.093 0. 0. 0. 0.
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Problem 30 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 53 53 55 0 0 0 0 0
normalized size | 1 1. 1.04 0. 0. 0. 0. 0.
time (sec) N/A 0.025 0.066 0.055 0. 0. 0. 0.
Problem 31 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 54 54 57 0 0 0 0 0
normalized size | 1 1. 1.06 0. 0. 0. 0. 0.
time (sec) N/A 0.034 0.049 0.059 0. 0. 0. 0.
Problem 32 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 54 54 57 0 0 0 0 0
normalized size | 1 1. 1.06 0. 0. 0. 0. 0.
time (sec) N/A 0.03 0.041 0.084 0. 0. 0. 0.
Problem 33 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 56 56 55 0 0 0 0 0
normalized size | 1 1. 0.98 0. 0. 0. 0. 0.
time (sec) N/A 0.035 0.04 0.105 0. 0. 0. 0.
Problem 34 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 56 56 55 0 0 0 0 0
normalized size | 1 1. 0.98 0. 0. 0. 0. 0.
time (sec) N/A 0.032 0.052 0.094 0. 0. 0. 0.
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Problem 35 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 56 56 57 0 0 0 0 0
normalized size | 1 1. 1.02 0. 0. 0. 0. 0.
time (sec) N/A 0.028 0.053 0.097 0. 0. 0. 0.
Problem 36 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 56 56 57 0 0 0 0 0
normalized size | 1 1. 1.02 0. 0. 0. 0. 0.
time (sec) N/A 0.029 0.069 0.054 0. 0. 0. 0.
Problem 37, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 70 70 61 0 0 0 0 0
normalized size | 1 1. 0.87 0. 0. 0. 0. 0.
time (sec) N/A 0.033 0.05 0.291 0. 0. 0. 0.
Problem 38 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 73 73 61 0 0 0 0 0
normalized size | 1 1. 0.84 0. 0. 0. 0. 0.
time (sec) N/A 0.031 0.047 0.265 0. 0. 0. 0.
Problem 39 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 50 50 74 72 57 162 0 80
normalized size | 1 1. 1.48 1.44 1.14 3.24 0. 1.6
time (sec) N/A 0.017 0.29 0.159 1.741  1.367 0. 1.286
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Problem 40 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B A A F(-1) B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 36 36 68 64 41 139 0 72
normalized size | 1 1. 1.89 1.78 1.14 3.86 0. 2.
time (sec) N/A 0.012 0.14 0.091 1.648  1.409 0. 1.278
Problem 41 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A B B A B F B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 22 22 52 53 24 109 0 59
normalized size | 1 1. 2.36 241 1.09 4.95 0. 2.68
time (sec) N/A 0.009 0.057 0.065 1.719 1.331 0. 1.367
Problem 42 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A B B A B F B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 3 3 44 21 4 61 0 47
normalized size | 1 1. 14.67 7. 1.33 20.33 0. 15.67
time (sec) N/A 0.006 0.009 0.071 1.732 1421 0. 1.339
Problem 43 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 11 11 11 14 15 12 10 8
normalized size | 1 1. 1. 1.27 1.36 1.09 091 0.73
time (sec) N/A 0.007 0.006 0.074 1.18 1.24 0483 1.272
Problem 44 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 29 29 23 21 34 38 27 22
normalized size | 1 1. 0.79 0.72 1.17 1.31 093 0.76
time (sec) N/A 0.011 0.015 0.059 1.089 1312 1.506 1.35
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Problem 45 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 43 43 31 29 50 59 44 34

normalized size | 1 1. 0.72 0.67 1.16 1.37 1.02  0.79
time (sec) N/A 0.015 0.025 0.072 1165  1.444 17.704 1.257
Problem 46 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) A

verified N/A Yes Yes TBD TBD TBD TBD TBD
size 57 57 37 35 66 78 0 46

normalized size | 1 1. 0.65 0.61 1.16 1.37 0. 0.81
time (sec) N/A 0.019 0.038 0.088 1.069  1.421 0. 1.405
Problem 47, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F(-1) A

verified N/A Yes Yes TBD TBD TBD TBD TBD
size 84 84 78 74 2936 186 0 107
normalized size | 1 1. 0.93 0.88 34.95 2.21 0. 1.27
time (sec) N/A 0.041 0.124 0.145 16.739 1.478 0. 1.301
Problem 48 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F(-1) A

verified N/A Yes Yes TBD TBD TBD TBD TBD
size 65 65 72 66 1500 159 0 90

normalized size | 1 1. 1.11 1.02 23.08 2.45 0. 1.38
time (sec) N/A 0.031 0.121 0.087  2.673 1.57 0. 1.409
Problem 49 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F A

verified N/A Yes Yes TBD TBD TBD TBD TBD
size 46 46 55 55 437 119 0 57

normalized size | 1 1. 1.2 1.2 9.5 2.59 0. 1.24
time (sec) N/A 0.022 0.051 0.061 1.946 1471 0. 1.306
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Problem 50 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 25 25 46 23 51 171 0 42
normalized size | 1 1. 1.84 0.92 2.04 6.84 0. 1.68
time (sec) N/A 0.015 0.008 0.056 1936  1.464 0. 1.343
Problem 51 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 13 13 13 16 8 46 15 15
normalized size | 1 1. 1. 1.23 0.62 3.54 115 115
time (sec) N/A 0.029 0.005 0.069 1.881 1.445 0.538 1.229
Problem 52 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 36 36 27 23 19 74 37 78
normalized size | 1 1. 0.75 0.64 0.53 2.06 1.03 217
time (sec) N/A 0.018 0.018 0.057 1945 1432 1.487 1.379
Problem 53 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 55 55 36 31 30 96 60 113
normalized size | 1 1. 0.65 0.56 0.55 1.75 1.09  2.05
time (sec) N/A 0.027 0.028 0.064  1.834  1.445 17.485 1.441
Problem 54 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 74 74 42 37 38 115 0 149
normalized size | 1 1. 0.57 0.5 0.51 1.55 0. 2.01
time (sec) N/A 0.035 0.035 0.081 1.784  1.451 0. 1.608
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Problem 55 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 117 117 59 223 0 0 0 0
normalized size | 1 1. 0.5 1.91 0. 0. 0. 0.
time (sec) N/A 0.052 0.093 0.368 0. 0. 0. 0.
Problem 56 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 65 65 43 87 0 0 0 0
normalized size | 1 1. 0.66 1.34 0. 0. 0. 0.
time (sec) N/A 0.035 0.035 0.182 0. 0. 0. 0.
Problem 57, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 42 42 32 191 0 0 0 0
normalized size | 1 1. 0.76 4.55 0. 0. 0. 0.
time (sec) N/A 0.026 0.017 0.205 0. 0. 0. 0.
Problem 58 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 44 44 31 76 0 0 0 0
normalized size | 1 1. 0.7 1.73 0. 0. 0. 0.
time (sec) N/A 0.027 0.04 0.14 0. 0. 0. 0.
Problem 59 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 73 73 43 198 0 0 0 0
normalized size | 1 1. 0.59 2.71 0. 0. 0. 0.
time (sec) N/A 0.037 0.094 0.156 0. 0. 0. 0.
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Problem 60 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 117 117 59 114 0 0 0 0
normalized size | 1 1. 0.5 0.97 0. 0. 0. 0.
time (sec) N/A 0.056 0.097 0.206 0. 0. 0. 0.
Problem 61 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 163 163 54 53 82 228 0 90
normalized size | 1 1. 0.33 0.33 0.5 1.4 0. 0.55
time (sec) N/A 0.039 0.168 0.233 1.643  1.587 0. 1.327
Problem 62 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 117 117 42 41 58 165 0 66
normalized size | 1 1. 0.36 0.35 0.5 1.41 0. 0.56
time (sec) N/A 0.03 0.091 0113  1.792  1.407 0. 1.244
Problem 63 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 61 61 30 29 34 101 0 30
normalized size | 1 1. 0.49 0.48 0.56 1.66 0. 0.49
time (sec) N/A 0.022 0.057 0.067  1.692  1.449 0. 1.305
Problem 64 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 15 15 15 14 8 43 0 8
normalized size | 1 1. 1. 0.93 0.53 2.87 0. 0.53
time (sec) N/A 0.016 0.005 0.063 1.739  1.364 0. 1.258
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Problem 65 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 36 36 23 22 34 74 0 53
normalized size | 1 1. 0.64 0.61 0.94 2.06 0. 1.47
time (sec) N/A 0.015 0.023 0.074  1.664 1.42 0. 1.311
Problem 66 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F F(-2)
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 86 86 38 41 78 126 0 0
normalized size | 1 1. 0.44 0.48 0.91 1.47 0. 0.
time (sec) N/A 0.032 0.039 0.104 1.646  1.461 0. 0.
Problem 67, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F F(-2)
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 132 132 55 57 119 177 0 0
normalized size | 1 1. 0.42 0.43 0.9 1.34 0. 0.
time (sec) N/A 0.051 0.082 0.221 1.711 1.452 0. 0.
Problem 68 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 81 81 69 0 0 0 0 0
normalized size | 1 1. 0.85 0. 0. 0. 0. 0.
time (sec) N/A 0.053 0.094 0.444 0. 0. 0. 0.
Problem 69 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 83 83 71 0 0 0 0 0
normalized size | 1 1. 0.86 0. 0. 0. 0. 0.
time (sec) N/A 0.05 0.073 0.197 0. 0. 0. 0.
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Problem 70 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 97 97 69 152 0 0 0 0
normalized size | 1 1. 0.71 1.57 0. 0. 0. 0.
time (sec) N/A 0.06 0.212 0.224 0. 0. 0. 0.
Problem 71 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 95 95 69 356 0 0 0 0
normalized size | 1 1. 0.73 3.75 0. 0. 0. 0.
time (sec) N/A 0.061 0.165 0.208 0. 0. 0. 0.
Problem 72 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 69 69 51 130 0 0 0 0
normalized size | 1 1. 0.74 1.88 0. 0. 0. 0.
time (sec) N/A 0.042 0.084 0.155 0. 0. 0. 0.
Problem 73 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 63 63 47 316 0 0 0 0
normalized size | 1 1. 0.75 5.02 0. 0. 0. 0.
time (sec) N/A 0.041 0.051 0.214 0. 0. 0. 0.
Problem 74 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 38 38 38 98 0 0 0 0
normalized size | 1 1. 1. 2.58 0. 0. 0. 0.
time (sec) N/A 0.02 0.02 0.141 0. 0. 0. 0.
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Problem 75 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 39 39 39 303 0 0 0 0
normalized size | 1 1. 1. 7.77 0. 0. 0. 0.
time (sec) N/A 0.03 0.035 0.149 0. 0. 0. 0.
Problem 76 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 67 67 51 123 0 0 0 0
normalized size | 1 1. 0.76 1.84 0. 0. 0. 0.
time (sec) N/A 0.052 0.051 0.164 0. 0. 0. 0.
Problem 77, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 70 70 57 315 0 0 0 0
normalized size | 1 1. 0.81 4.5 0. 0. 0. 0.
time (sec) N/A 0.051 0.059 0.208 0. 0. 0. 0.
Problem 78 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F(1)
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 95 95 63 145 0 0 0 0
normalized size | 1 1. 0.66 1.53 0. 0. 0. 0.
time (sec) N/A 0.07 0.09 0.188 0. 0. 0. 0.
Problem 79 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 98 98 71 325 0 0 0 0
normalized size | 1 1. 0.72 3.32 0. 0. 0. 0.
time (sec) N/A 0.069 0.244 0.181 0. 0. 0. 0.
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Problem 80 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 95 95 64 152 0 0 0 0
normalized size | 1 1. 0.67 1.6 0. 0. 0. 0.
time (sec) N/A 0.059 0.183 0.195 0. 0. 0. 0.
Problem 81 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 98 98 64 356 0 0 0 0
normalized size | 1 1. 0.65 3.63 0. 0. 0. 0.
time (sec) N/A 0.059 0.175 0.19 0. 0. 0. 0.
Problem 82 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 67 67 49 122 0 0 0 0
normalized size | 1 1. 0.73 1.82 0. 0. 0. 0.
time (sec) N/A 0.041 0.072 0.146 0. 0. 0. 0.
Problem 83 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 66 66 48 320 0 0 0 0
normalized size | 1 1. 0.73 4.85 0. 0. 0. 0.
time (sec) N/A 0.034 0.037 0.199 0. 0. 0. 0.
Problem 84 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 39 39 39 98 0 0 0 0
normalized size | 1 1. 1. 2.51 0. 0. 0. 0.
time (sec) N/A 0.03 0.019 0.136 0. 0. 0. 0.
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Problem 85 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 41 41 41 309 0 0 0 0
normalized size | 1 1. 1. 7.54 0. 0. 0. 0.
time (sec) N/A 0.038 0.024 0.147 0. 0. 0. 0.
Problem 86 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 70 70 52 129 0 0 0 0
normalized size | 1 1. 0.74 1.84 0. 0. 0. 0.
time (sec) N/A 0.054 0.049 0.16 0. 0. 0. 0.
Problem 87, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 58 321 0 0 0 0
normalized size | 1 1. 0.81 4.46 0. 0. 0. 0.
time (sec) N/A 0.054 0.049 0.196 0. 0. 0. 0.
Problem 88 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F(1)
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 98 98 64 151 0 0 0 0
normalized size | 1 1. 0.65 1.54 0. 0. 0. 0.
time (sec) N/A 0.073 0.078 0.184 0. 0. 0. 0.
Problem 89 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 100 100 72 331 0 0 0 0
normalized size | 1 1. 0.72 3.31 0. 0. 0. 0.
time (sec) N/A 0.075 0.16 0.182 0. 0. 0. 0.
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Problem 90 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 98 98 61 152 0 0 0 0
normalized size | 1 1. 0.62 1.55 0. 0. 0. 0.
time (sec) N/A 0.059 0.18 0.191 0. 0. 0. 0.
Problem 91 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 97 97 61 348 0 0 0 0
normalized size | 1 1. 0.63 3.59 0. 0. 0. 0.
time (sec) N/A 0.057 0.164 0.204 0. 0. 0. 0.
Problem 92 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 70 70 51 128 0 0 0 0
normalized size | 1 1. 0.73 1.83 0. 0. 0. 0.
time (sec) N/A 0.032 0.017 0.159 0. 0. 0. 0.
Problem 93 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 68 68 50 324 0 0 0 0
normalized size | 1 1. 0.74 4.76 0. 0. 0. 0.
time (sec) N/A 0.045 0.031 0.218 0. 0. 0. 0.
Problem 94 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 41 41 41 98 0 0 0 0
normalized size | 1 1. 1. 2.39 0. 0. 0. 0.
time (sec) N/A 0.038 0.016 0.153 0. 0. 0. 0.
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Problem 95 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 41 41 38 311 0 0 0 0
normalized size | 1 1. 0.93 7.59 0. 0. 0. 0.
time (sec) N/A 0.037 0.043 0.158 0. 0. 0. 0.
Problem 96 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 54 131 0 0 0 0
normalized size | 1 1. 0.75 1.82 0. 0. 0. 0.
time (sec) N/A 0.055 0.049 0.167 0. 0. 0. 0.
Problem 97, Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 60 321 0 0 0 0
normalized size | 1 1. 0.83 4.46 0. 0. 0. 0.
time (sec) N/A 0.054 0.051 0.201 0. 0. 0. 0.
Problem 98 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 100 100 66 153 0 0 0 0
normalized size | 1 1. 0.66 1.53 0. 0. 0. 0.
time (sec) N/A 0.071 0.073 0.188 0. 0. 0. 0.
Problem 99 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 100 100 74 333 0 0 0 0
normalized size | 1 1. 0.74 3.33 0. 0. 0. 0.
time (sec) N/A 0.074 0.166 0.186 0. 0. 0. 0.
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Problem 100 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 98 98 62 354 0 0 0 0
normalized size | 1 1. 0.63 3.61 0. 0. 0. 0.
time (sec) N/A 0.048 0.085 0.222 0. 0. 0. 0.
Problem 101 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 100 100 69 152 0 0 0 0
normalized size | 1 1. 0.69 1.52 0. 0. 0. 0.
time (sec) N/A 0.057 0.083 0.23 0. 0. 0. 0.
Problem 102 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 97 97 61 356 0 0 0 0
normalized size | 1 1. 0.63 3.67 0. 0. 0. 0.
time (sec) N/A 0.059 0.226 0.236 0. 0. 0. 0.
Problem 103 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 51 130 0 0 0 0
normalized size | 1 1. 0.71 1.81 0. 0. 0. 0.
time (sec) N/A 0.039 0.074 0.181 0. 0. 0. 0.
Problem 104 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 65 65 48 319 0 0 0 0
normalized size | 1 1. 0.74 4.91 0. 0. 0. 0.
time (sec) N/A 0.04 0.078 0.218 0. 0. 0. 0.
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Problem 105 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 41 41 41 98 0 0 0 0
normalized size | 1 1. 1. 2.39 0. 0. 0. 0.
time (sec) N/A 0.021 0.016 0.158 0. 0. 0. 0.
Problem 106 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 38 38 38 306 0 0 0 0
normalized size | 1 1. 1. 8.05 0. 0. 0. 0.
time (sec) N/A 0.019 0.015 0.157 0. 0. 0. 0.
Problem 107 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 69 69 60 126 0 0 0 0
normalized size | 1 1. 0.87 1.83 0. 0. 0. 0.
time (sec) N/A 0.043 0.068 0.16 0. 0. 0. 0.
Problem 108 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 67 67 60 316 0 0 0 0
normalized size | 1 1. 0.9 4.72 0. 0. 0. 0.
time (sec) N/A 0.051 0.082 0.215 0. 0. 0. 0.
Problem 109 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 97 97 66 148 0 0 0 0
normalized size | 1 1. 0.68 1.53 0. 0. 0. 0.
time (sec) N/A 0.069 0.075 0.204 0. 0. 0. 0.
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Problem 110 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 95 95 70 328 0 0 0 0
normalized size | 1 1. 0.74 3.45 0. 0. 0. 0.
time (sec) N/A 0.069 0.189 0.202 0. 0. 0. 0.
Problem 111 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 100 100 69 152 0 0 0 0
normalized size | 1 1. 0.69 1.52 0. 0. 0. 0.
time (sec) N/A 0.059 0.166 0.219 0. 0. 0. 0.
Problem 112 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 100 100 64 356 0 0 0 0
normalized size | 1 1. 0.64 3.56 0. 0. 0. 0.
time (sec) N/A 0.058 0.053 0.223 0. 0. 0. 0.
Problem 113 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 56 125 0 0 0 0
normalized size | 1 1. 0.78 1.74 0. 0. 0. 0.
time (sec) N/A 0.038 0.097 0.17 0. 0. 0. 0.
Problem 114 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 68 68 51 322 0 0 0 0
normalized size | 1 1. 0.75 4.74 0. 0. 0. 0.
time (sec) N/A 0.04 0.057 0.224 0. 0. 0. 0.
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Problem 115 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 41 41 41 98 0 0 0 0
normalized size | 1 1. 1. 2.39 0. 0. 0. 0.
time (sec) N/A 0.023 0.022 0.135 0. 0. 0. 0.
Problem 116 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 41 41 41 311 0 0 0 0
normalized size | 1 1. 1. 7.59 0. 0. 0. 0.
time (sec) N/A 0.022 0.031 0.144 0. 0. 0. 0.
Problem 117 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 59 131 0 0 0 0
normalized size | 1 1. 0.82 1.82 0. 0. 0. 0.
time (sec) N/A 0.033 0.049 0.155 0. 0. 0. 0.
Problem 118 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 69 69 60 321 0 0 0 0
normalized size | 1 1. 0.87 4.65 0. 0. 0. 0.
time (sec) N/A 0.045 0.032 0.197 0. 0. 0. 0.
Problem 119 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 98 98 66 153 0 0 0 0
normalized size | 1 1. 0.67 1.56 0. 0. 0. 0.
time (sec) N/A 0.072 0.091 0.184 0. 0. 0. 0.




51

Problem 120 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 97 97 73 333 0 0 0 0
normalized size | 1 1. 0.75 3.43 0. 0. 0. 0.
time (sec) N/A 0.071 0.077 0.19 0. 0. 0. 0.
Problem 121 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 100 100 64 152 0 0 0 0
normalized size | 1 1. 0.64 1.52 0. 0. 0. 0.
time (sec) N/A 0.057 0.132 0.217 0. 0. 0. 0.
Problem 122 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 100 100 64 351 0 0 0 0
normalized size | 1 1. 0.64 3.51 0. 0. 0. 0.
time (sec) N/A 0.058 0.113 0.222 0. 0. 0. 0.
Problem 123 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 51 130 0 0 0 0
normalized size | 1 1. 0.71 1.81 0. 0. 0. 0.
time (sec) N/A 0.038 0.066 0.174 0. 0. 0. 0.
Problem 124 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 68 68 51 322 0 0 0 0
normalized size | 1 1. 0.75 4.74 0. 0. 0. 0.
time (sec) N/A 0.038 0.053 0.234 0. 0. 0. 0.
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Problem 125 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 41 41 41 98 0 0 0 0
normalized size | 1 1. 1. 2.39 0. 0. 0. 0.
time (sec) N/A 0.022 0.016 0.14 0. 0. 0. 0.
Problem 126 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 41 41 38 311 0 0 0 0
normalized size | 1 1. 0.93 7.59 0. 0. 0. 0.
time (sec) N/A 0.023 0.036 0.143 0. 0. 0. 0.
Problem 127 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 62 131 0 0 0 0
normalized size | 1 1. 0.86 1.82 0. 0. 0. 0.
time (sec) N/A 0.04 0.031 0.147 0. 0. 0. 0.
Problem 128 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 60 321 0 0 0 0
normalized size | 1 1. 0.83 4.46 0. 0. 0. 0.
time (sec) N/A 0.034 0.018 0.199 0. 0. 0. 0.
Problem 129 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 97 97 66 153 0 0 0 0
normalized size | 1 1. 0.68 1.58 0. 0. 0. 0.
time (sec) N/A 0.063 0.069 0.178 0. 0. 0. 0.
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Problem 130 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 98 98 73 333 0 0 0 0
normalized size | 1 1. 0.74 3.4 0. 0. 0. 0.
time (sec) N/A 0.072 0.121 0.183 0. 0. 0. 0.
Problem 131 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 100 100 66 153 0 0 0 0
normalized size | 1 1. 0.66 1.53 0. 0. 0. 0.
time (sec) N/A 0.051 0.02 0.187 0. 0. 0. 0.
Problem 132 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 107 107 64 131 2236 608 0 0
normalized size | 1 1. 0.6 1.22 20.9 5.68 0. 0.
time (sec) N/A 0.033 0.141 0178  2.489  1.608 0. 0.
Problem 133 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 70 70 45 52 397 115 0 0
normalized size | 1 1. 0.64 0.74 5.67 1.64 0. 0.
time (sec) N/A 0.017 0.087 0.129 2.08 1.412 0. 0.
Problem 134 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 50 112 892 528 0 0
normalized size | 1 1. 0.69 1.56 12.39 7.33 0. 0.
time (sec) N/A 0.019 0.052 0135 2113  1.548 0. 0.
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Problem 135 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 32 32 32 39 73 78 0 0
normalized size | 1 1. 1. 1.22 2.28 2.44 0. 0.
time (sec) N/A 0.012 0.018 0.13 2147  1.367 0. 0.
Problem 136 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 33 33 33 52 88 290 0 0
normalized size | 1 1. 1. 1.58 2.67 8.79 0. 0.
time (sec) N/A 0.007 0.011 0.116  2.064  1.496 0. 0.
Problem 137 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 24 24 24 32 35 266 5 0
normalized size | 1 1. 1. 1.33 1.46 11.08  0.21 0.
time (sec) N/A 0.002 0.014 0.108 1.786  1.638  1.55 0.
Problem 138 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 32 32 32 41 18 76 36 0
normalized size | 1 1. 1. 1.28 0.56 2.38 1.12 0.
time (sec) N/A 0.007 0.036 0.127  2.057 1.402 209 0.
Problem 139 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 63 63 45 54 34 428 0 0
normalized size | 1 1. 0.71 0.86 0.54 6.79 0. 0.
time (sec) N/A 0.014 0.064 0.14 2.019 1.649 0. 0.
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Problem 140 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 70 70 45 52 57 130 0 0
normalized size | 1 1. 0.64 0.74 0.81 1.86 0. 0.
time (sec) N/A 0.016 0.109 0.135  2.072  1.383 0. 0.
Problem 141 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 98 98 55 74 66 537 0 0
normalized size | 1 1. 0.56 0.76 0.67 5.48 0. 0.
time (sec) N/A 0.025 0.116 0.157 2.132 1.79 0. 0.
Problem 142 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 110 110 64 131 2352 621 0 0
normalized size | 1 1. 0.58 1.19 21.38 5.65 0. 0.
time (sec) N/A 0.035 0.111 0139 2631 1.585 0. 0.
Problem 143 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 45 52 404 117 0 0
normalized size | 1 1. 0.62 0.72 5.61 1.62 0. 0.
time (sec) N/A 0.017 0.088 0.118 2103  1.354 0. 0.
Problem 144 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 74 74 50 112 933 536 0 0
normalized size | 1 1. 0.68 1.51 12.61 7.24 0. 0.
time (sec) N/A 0.021 0.058 0117 2191  1.648 0. 0.
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Problem 145 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 33 33 32 39 73 81 0 0
normalized size | 1 1. 0.97 1.18 2.21 2.45 0. 0.
time (sec) N/A 0.011 0.02 0.113 2.036  1.416 0. 0.
Problem 146 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 34 34 33 52 92 293 0 0
normalized size | 1 1. 0.97 1.53 2.71 8.62 0. 0.
time (sec) N/A 0.007 0.021 0.117  2.061 1.783 0. 0.
Problem 147 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 25 25 24 32 35 269 5 0
normalized size | 1 1. 0.96 1.28 14 10.76 0.2 0.
time (sec) N/A 0.003 0.025 0.089 1.787  1.857 38.,559 0.
Problem 148 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 33 33 32 41 18 78 0 0
normalized size | 1 1. 0.97 1.24 0.55 2.36 0. 0.
time (sec) N/A 0.007 0.044 0.114  2.002  1.578 0. 0.
Problem 149 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 65 65 45 54 38 436 0 0
normalized size | 1 1. 0.69 0.83 0.58 6.71 0. 0.
time (sec) N/A 0.015 0.079 0124  2.038  1.967 0. 0.




57

Problem 150 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 45 52 61 135 0 0
normalized size | 1 1. 0.62 0.72 0.85 1.88 0. 0.
time (sec) N/A 0.017 0.138 0.109  2.083  1.668 0. 0.
Problem 151 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 101 101 55 74 72 551 0 0
normalized size | 1 1. 0.54 0.73 0.71 5.46 0. 0.
time (sec) N/A 0.028 0.154 0.123 2153  2.016 0. 0.
Problem 152 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 116 116 57 62 952 158 0 0
normalized size | 1 1. 0.49 0.53 8.21 1.36 0. 0.
time (sec) N/A 0.024 0.217 0.119 2.537 1.728 0. 0.
Problem 153 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 76 76 45 52 420 123 0 0
normalized size | 1 1. 0.59 0.68 5.53 1.62 0. 0.
time (sec) N/A 0.017 0.079 0.106 1.978  1.693 0. 0.
Problem 154 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 78 78 50 112 1008 544 0 0
normalized size | 1 1. 0.64 1.44 12.92 6.97 0. 0.
time (sec) N/A 0.02 0.077 0132 2191 1.98 0. 0.
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Problem 155 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 35 35 32 39 73 84 0 0
normalized size | 1 1. 0.91 111 2.09 24 0. 0.
time (sec) N/A 0.012 0.031 0.127 2.06 1.636 0. 0.
Problem 156 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 36 36 33 52 97 296 0 0
normalized size | 1 1. 0.92 1.44 2.69 8.22 0. 0.
time (sec) N/A 0.008 0.034 0.097 1916 1.845 0. 0.
Problem 157 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 27 27 24 32 35 271 0 0
normalized size | 1 1. 0.89 1.19 1.3 10.04 0. 0.
time (sec) N/A 0.003 0.019 0.091 1.825  1.973 0. 0.
Problem 158 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 35 35 32 41 18 81 0 0
normalized size | 1 1. 0.91 1.17 0.51 2.31 0. 0.
time (sec) N/A 0.007 0.065 0.105 1.879  1.662 0. 0.
Problem 159 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 69 69 45 54 43 444 0 0
normalized size | 1 1. 0.65 0.78 0.62 6.43 0. 0.
time (sec) N/A 0.015 0.113 0.105  2.128 2.04 0. 0.
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Problem 160 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 76 76 45 52 66 140 0 0
normalized size | 1 1. 0.59 0.68 0.87 1.84 0. 0.
time (sec) N/A 0.017 0.163 0.114 2. 1.643 0. 0.
Problem 161 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 50 112 892 533 0 0
normalized size | 1 1. 0.69 1.56 12.39 7.4 0. 0.
time (sec) N/A 0.019 0.057 0137  2.025  1.964 0. 0.
Problem 162 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 32 32 32 39 80 81 0 0
normalized size | 1 1. 1. 1.22 2.5 2.53 0. 0.
time (sec) N/A 0.011 0.026 0119  2.039  1.642 0. 0.
Problem 163 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 33 33 33 52 88 298 0 0
normalized size | 1 1. 1. 1.58 2.67 9.03 0. 0.
time (sec) N/A 0.007 0.016 0.12 1.982 1.9 0. 0.
Problem 164 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 24 24 24 32 35 274 5 0
normalized size | 1 1. 1. 1.33 1.46 11.42  0.21 0.
time (sec) N/A 0.002 0.015 0.092 1.58 1.972 19.077 0.
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Problem 165 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 32 32 32 41 18 81 36 0
normalized size | 1 1. 1. 1.28 0.56 2.53 1.12 0.
time (sec) N/A 0.007 0.036 0.154  2.093 1.748 25.96 0.
Problem 166 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 63 63 45 54 34 437 82 0
normalized size | 1 1. 0.71 0.86 0.54 6.94 1.3 0.
time (sec) N/A 0.014 0.077 0.135  2.054  2.005 44.261 O.
Problem 167 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 70 70 45 52 57 132 0 0
normalized size | 1 1. 0.64 0.74 0.81 1.89 0. 0.
time (sec) N/A 0.016 0.094 0124 2122 1.685 0. 0.
Problem 168 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 78 78 50 112 905 539 0 0
normalized size | 1 1. 0.64 1.44 11.6 6.91 0. 0.
time (sec) N/A 0.02 0.057 0.117 2.15 1.955 0. 0.
Problem 169 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 35 35 32 39 90 84 0 0
normalized size | 1 1. 0.91 1.11 2.57 24 0. 0.
time (sec) N/A 0.012 0.035 0.101 2174  1.672 0. 0.
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Problem 170 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 36 36 33 52 88 301 0 0
normalized size | 1 1. 0.92 1.44 2.44 8.36 0. 0.
time (sec) N/A 0.007 0.026 0.092  2.053 1.886 0. 0.
Problem 171 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 27 27 24 32 35 277 5 0
normalized size | 1 1. 0.89 1.19 1.3 10.26 0.19 0.
time (sec) N/A 0.003 0.025 0.083 1.643 1937 133.827 0.
Problem 172 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 35 35 32 41 18 84 36 0
normalized size | 1 1. 0.91 1.17 0.51 24 1.03 0.
time (sec) N/A 0.008 0.041 0.105 1.93 1.658 19.552 0.
Problem 173 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A A F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 69 69 45 54 34 443 82 0
normalized size | 1 1. 0.65 0.78 0.49 6.42 1.19 0.
time (sec) N/A 0.014 0.066 0.123 2.044 1977 49173 0.
Problem 174 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 76 76 45 52 57 135 0 0
normalized size | 1 1. 0.59 0.68 0.75 1.78 0. 0.
time (sec) N/A 0.017 0.085 0107  2.049 1718 0. 0.
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Problem 175 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 107 107 55 74 66 552 0 0
normalized size | 1 1. 0.51 0.69 0.62 5.16 0. 0.
time (sec) N/A 0.027 0.121 0.139 1.871  2.154 0. 0.
Problem 176 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 78 78 53 112 929 539 0 0
normalized size | 1 1. 0.68 1.44 11.91 6.91 0. 0.
time (sec) N/A 0.02 0.051 0.117 2.12 1.957 0. 0.
Problem 177 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 35 35 32 39 90 84 0 0
normalized size | 1 1. 0.91 1.11 2.57 24 0. 0.
time (sec) N/A 0.012 0.033 0.106 1.856  1.638 0. 0.
Problem 178 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A B A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 36 36 33 52 88 301 0 0
normalized size | 1 1. 0.92 1.44 2.44 8.36 0. 0.
time (sec) N/A 0.008 0.022 0.088 1.949  1.904 0. 0.
Problem 179 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 27 27 24 32 35 277 0 0
normalized size | 1 1. 0.89 1.19 1.3 10.26 0. 0.
time (sec) N/A 0.003 0.026 0.077 1772  1.956 0. 0.
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Problem 180 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 35 35 35 41 18 84 0 0
normalized size | 1 1. 1. 1.17 0.51 2.4 0. 0.
time (sec) N/A 0.007 0.025 0.094 1.942  1.646 0. 0.
Problem 181 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 69 69 48 54 34 443 0 0
normalized size | 1 1. 0.7 0.78 0.49 6.42 0. 0.
time (sec) N/A 0.015 0.052 0127 2174  1.984 0. 0.
Problem 182 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 76 76 48 52 57 135 0 0
normalized size | 1 1. 0.63 0.68 0.75 1.78 0. 0.
time (sec) N/A 0.017 0.072 0.134 2161  1.698 0. 0.
Problem 183 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 107 107 58 74 66 552 0 0
normalized size | 1 1. 0.54 0.69 0.62 5.16 0. 0.
time (sec) N/A 0.028 0.058 0127 1976  2.463 0. 0.
Problem 184 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 58 58 60 0 0 0 0 0
normalized size | 1 1. 1.03 0. 0. 0. 0. 0.
time (sec) N/A 0.033 0.075 0.067 0. 0. 0. 0.
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Problem 185 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 53 53 60 0 0 0 0 0
normalized size | 1 1. 1.13 0. 0. 0. 0. 0.
time (sec) N/A 0.031 0.047 0.063 0. 0. 0. 0.
Problem 186 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 56 56 55 0 0 0 0 0
normalized size | 1 1. 0.98 0. 0. 0. 0. 0.
time (sec) N/A 0.025 0.042 0.131 0. 0. 0. 0.
Problem 187 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 58 58 58 0 0 0 0 0
normalized size | 1 1. 1. 0. 0. 0. 0. 0.
time (sec) N/A 0.036 0.067 0.11 0. 0. 0. 0.
Problem 188 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 58 58 59 0 0 0 0 0
normalized size | 1 1. 1.02 0. 0. 0. 0. 0.
time (sec) N/A 0.043 0.143 0.166 0. 0. 0. 0.
Problem 189 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 58 58 60 0 0 0 0 0
normalized size | 1 1. 1.03 0. 0. 0. 0. 0.
time (sec) N/A 0.031 0.08 0.068 0. 0. 0. 0.
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Problem 190 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 55 55 60 0 0 0 0 0
normalized size | 1 1. 1.09 0. 0. 0. 0. 0.
time (sec) N/A 0.03 0.049 0.064 0. 0. 0. 0.
Problem 191 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 54 54 57 0 0 0 0 0
normalized size | 1 1. 1.06 0. 0 0 0. 0.
time (sec) N/A 0.027 0.008 0.055 0 0 0. 0.
Problem 192 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 58 58 56 0 0 0 0 0
normalized size | 1 1. 0.97 0. 0 0 0. 0.
time (sec) N/A 0.038 0.009 0.106 0 0 0. 0.
Problem 193 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 58 58 60 0 0 0 0 0
normalized size | 1 1. 1.03 0. 0 0 0. 0.
time (sec) N/A 0.046 0.054 0.194 0 0 0. 0.
Problem 194 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 58 58 60 0 0 0 0 0
normalized size | 1 1. 1.03 0. 0. 0. 0. 0.
time (sec) N/A 0.031 0.06 0.065 0. 0. 0. 0.
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Problem 195 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 53 53 60 0 0 0 0 0
normalized size | 1 1. 1.13 0. 0. 0. 0. 0.
time (sec) N/A 0.031 0.047 0.092 0. 0. 0. 0.
Problem 196 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 56 56 55 0 0 0 0 0
normalized size | 1 1. 0.98 0. 0. 0. 0. 0.
time (sec) N/A 0.025 0.054 0.091 0. 0. 0. 0.
Problem 197 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 58 58 58 0 0 0 0 0
normalized size | 1 1. 1. 0. 0. 0. 0. 0.
time (sec) N/A 0.037 0.115 0.068 0. 0. 0. 0.
Problem 198 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 58 58 60 0 0 0 0 0
normalized size | 1 1. 1.03 0. 0. 0. 0. 0.
time (sec) N/A 0.045 0.07 0.142 0. 0. 0. 0.
Problem 199 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 56 56 60 0 0 0 0 0
normalized size | 1 1. 1.07 0. 0. 0. 0. 0.
time (sec) N/A 0.031 0.043 0.087 0. 0. 0. 0.
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Problem 200 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 55 55 58 0 0 0 0 0
normalized size | 1 1. 1.05 0. 0. 0. 0. 0.
time (sec) N/A 0.03 0.015 0.085 0. 0. 0. 0.
Problem 201 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 56 56 57 0 0 0 0 0
normalized size | 1 1. 1.02 0. 0. 0. 0. 0.
time (sec) N/A 0.026 0.004 0.059 0. 0. 0. 0.
Problem 202 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 58 58 58 0 0 0 0 0
normalized size | 1 1. 1. 0. 0. 0. 0. 0.
time (sec) N/A 0.038 0.017 0.069 0. 0. 0. 0.
Problem 203 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 58 58 60 0 0 0 0 0
normalized size | 1 1. 1.03 0. 0. 0. 0. 0.
time (sec) N/A 0.047 0.099 0.138 0. 0. 0. 0.
Problem 204 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 81 81 83 0 0 0 0 0
normalized size | 1 1. 1.02 0. 0. 0. 0. 0.
time (sec) N/A 0.04 0.092 0.102 0. 0. 0. 0.
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Problem 205 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 82 82 83 0 0 0 0 0
normalized size | 1 1. 1.01 0. 0. 0. 0. 0.
time (sec) N/A 0.039 0.138 0.094 0. 0. 0. 0.
Problem 206 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 82 82 83 0 0 0 0 0
normalized size | 1 1. 1.01 0. 0. 0. 0. 0.
time (sec) N/A 0.041 0.141 0.086 0. 0. 0. 0.
Problem 207 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 82 82 83 0 0 0 0 0
normalized size | 1 1. 1.01 0. 0. 0. 0. 0.
time (sec) N/A 0.039 0.141 0.082 0. 0. 0. 0.
Problem 208 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 82 82 83 0 0 0 0 0
normalized size | 1 1. 1.01 0. 0. 0. 0. 0.
time (sec) N/A 0.041 0.13 0.091 0. 0. 0. 0.
Problem 209 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 85 85 83 0 0 0 0 0
normalized size | 1 1. 0.98 0. 0. 0. 0. 0.
time (sec) N/A 0.043 0.183 0.082 0. 0. 0. 0.
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Problem 210 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 89 89 76 0 0 0 0 0
normalized size | 1 1. 0.85 0. 0. 0. 0. 0.
time (sec) N/A 0.039 0.065 0.594 0. 0. 0. 0.
Problem 211 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 71 0 0 0 0 0
normalized size | 1 1. 0.99 0. 0. 0. 0. 0.
time (sec) N/A 0.044 0.047 0.328 0. 0. 0. 0.
Problem 212 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 61 61 65 0 0 0 0 0
normalized size | 1 1. 1.07 0. 0. 0. 0. 0.
time (sec) N/A 0.037 0.04 0.396 0. 0. 0. 0.
Problem 213 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 73 73 61 0 0 0 0 0
normalized size | 1 1. 0.84 0. 0. 0. 0. 0.
time (sec) N/A 0.034 0.042 0.243 0. 0. 0. 0.
Problem 214 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 75 75 68 0 0 0 0 0
normalized size | 1 1. 0.91 0. 0. 0. 0. 0.
time (sec) N/A 0.049 0.094 0.859 0. 0. 0. 0.
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Problem 215 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 75 75 71 0 0 0 0 0
normalized size | 1 1. 0.95 0. 0. 0. 0. 0.
time (sec) N/A 0.055 0.095 0.968 0. 0. 0. 0.
Problem 216 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 75 75 73 0 0 0 0 0
normalized size | 1 1. 0.97 0. 0. 0. 0. 0.
time (sec) N/A 0.056 0.108 1.35 0. 0. 0. 0.
Problem 217 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 80 80 81 0 0 0 0 0
normalized size | 1 1. 1.01 0. 0. 0. 0. 0.
time (sec) N/A 0.04 0.104 0.12 0. 0. 0. 0.
Problem 218 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 80 80 81 0 0 0 0 0
normalized size | 1 1. 1.01 0. 0. 0. 0. 0.
time (sec) N/A 0.038 0.092 0.117 0. 0. 0. 0.
Problem 219 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 80 80 81 0 0 0 0 0
normalized size | 1 1. 1.01 0. 0. 0. 0. 0.
time (sec) N/A 0.038 0.101 0.128 0. 0. 0. 0.
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Problem 220 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 80 80 81 0 0 0 0 0
normalized size | 1 1. 1.01 0. 0. 0. 0. 0.
time (sec) N/A 0.039 0.117 0.128 0. 0. 0. 0.
Problem 221 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 80 80 81 0 0 0 0 0
normalized size | 1 1. 1.01 0. 0. 0. 0. 0.
time (sec) N/A 0.04 0.139 0.12 0. 0. 0. 0.
Problem 222 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 80 80 81 0 0 0 0 0
normalized size | 1 1. 1.01 0. 0. 0. 0. 0.
time (sec) N/A 0.039 0.18 0.123 0. 0. 0. 0.
Problem 223 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 20 20 20 17 31 66 0 45
normalized size | 1 1. 1. 0.85 1.55 3.3 0. 2.25
time (sec) N/A 0.035 0.055 0.021 1127  1.633 0. 1.274
Problem 224 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) B
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 20 20 20 17 31 63 0 45
normalized size | 1 1. 1. 0.85 1.55 3.15 0. 2.25
time (sec) N/A 0.036 0.041 0.017 1145 1.622 0. 1.279
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Problem 225 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 18 18 18 17 31 38 0 34
normalized size | 1 1. 1. 0.94 1.72 211 0. 1.89
time (sec) N/A 0.036 0.033 0.018 1.158  1.663 0. 1.339
Problem 226 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 18 18 18 17 31 54 0 30
normalized size | 1 1. 1. 0.94 1.72 3. 0. 1.67
time (sec) N/A 0.033 0.038 0.025 1.058  1.658 0. 1.325
Problem 227 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 20 20 20 17 31 65 0 47
normalized size | 1 1. 1. 0.85 1.55 3.25 0. 2.35
time (sec) N/A 0.033 0.053 0.025 1185  1.709 0. 3.622
Problem 228 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B A A F(-1) A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 41 41 32 357 49 97 0 66
normalized size | 1 1. 0.78 8.71 1.2 2.37 0. 1.61
time (sec) N/A 0.049 0.22 0.199 1.097  1.658 0. 1.189
Problem 229 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A A A F(-1) A
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 43 43 42 36 51 105 0 66
normalized size | 1 1. 0.98 0.84 1.19 2.44 0. 1.53
time (sec) N/A 0.049 0.103 0.149 1.205  1.695 0. 1.343
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Problem 230 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 128 128 122 542 0 0 0 0
normalized size | 1 1. 0.95 4.23 0. 0. 0. 0.
time (sec) N/A 0.204 1.487 0.253 0. 0. 0. 0.
Problem 231 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 69 69 56 54 0 155 0 0
normalized size | 1 1. 0.81 0.78 0. 2.25 0. 0.
time (sec) N/A 0.097 0.116 0.191 0. 1.826 0. 0.
Problem 232 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 93 93 109 285 0 0 0 0
normalized size | 1 1. 1.17 3.06 0. 0. 0. 0.
time (sec) N/A 0.143 0.858 0.2 0. 0. 0. 0.
Problem 233 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 31 31 31 42 0 85 0 0
normalized size | 1 1. 1. 1.35 0. 2.74 0. 0.
time (sec) N/A 0.049 0.063 0.164 0. 1.709 0. 0.
Problem 234 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 53 53 68 157 0 0 0 0
normalized size | 1 1. 1.28 2.96 0. 0. 0. 0.
time (sec) N/A 0.093 0.671 0.196 0. 0. 0. 0.
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Problem 235 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F(-1) F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 270 270 171 276 0 0 0 0
normalized size | 1 1. 0.63 1.02 0. 0. 0. 0.
time (sec) N/A 0.14 1.326 0.148 0. 0. 0. 0.
Problem 236 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 93 93 80 188 0 0 0 0
normalized size | 1 1. 0.86 2.02 0. 0. 0. 0.
time (sec) N/A 0.147 0.673 0.186 0. 0. 0. 0.
Problem 237 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F(-1) F(1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 322 322 222 522 0 0 0 0
normalized size | 1 1. 0.69 1.62 0. 0. 0. 0.
time (sec) N/A 0.212 1.789 0.225 0. 0. 0. 0.
Problem 238 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 104 104 57 64 0 203 0 0
normalized size | 1 1. 0.55 0.62 0. 1.95 0. 0.
time (sec) N/A 0.162 0.298 0.196 0. 2.447 0. 0.
Problem 239 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 166 166 114 996 0 0 0 0
normalized size | 1 1. 0.69 6. 0. 0. 0. 0.
time (sec) N/A 0.268 1.12 0.207 0. 0. 0. 0.
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Problem 240 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 69 69 45 54 0 135 0 0
normalized size | 1 1. 0.65 0.78 0. 1.96 0. 0.
time (sec) N/A 0.103 0.135 0.162 0. 2.062 0. 0.
Problem 241 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 125 125 99 503 0 0 0 0
normalized size | 1 1. 0.79 4.02 0. 0. 0. 0.
time (sec) N/A 0.205 0.512 0.187 0. 0. 0. 0.
Problem 242 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 31 31 31 42 0 84 0 0
normalized size | 1 1. 1. 1.35 0. 2.71 0. 0.
time (sec) N/A 0.048 0.061 0.169 0. 1.658 0. 0.
Problem 243 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 89 89 66 505 0 0 0 0
normalized size | 1 1. 0.74 5.67 0. 0. 0. 0.
time (sec) N/A 0.143 0.367 0.191 0. 0. 0. 0.
Problem 244 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C C F F(-1) F(1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 327 327 64 656 0 0 0 0
normalized size | 1 1. 0.2 2.01 0. 0. 0. 0.
time (sec) N/A 0.219 0.242 0.171 0. 0. 0. 0.




76

Problem 245 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 94 94 69 520 0 0 0 0
normalized size | 1 1. 0.73 5.53 0. 0. 0. 0.
time (sec) N/A 0.153 0.407 0.17 0. 0. 0. 0.
Problem 246 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 166 166 92 563 0 0 0 0
normalized size | 1 1. 0.55 3.39 0. 0. 0. 0.
time (sec) N/A 0.265 1.423 0.232 0. 0. 0. 0.
Problem 247 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 106 106 57 64 0 207 0 0
normalized size | 1 1. 0.54 0.6 0. 1.95 0. 0.
time (sec) N/A 0.162 0.193 0.165 0. 1.871 0. 0.
Problem 248 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 131 131 87 304 0 0 0 0
normalized size | 1 1. 0.66 2.32 0. 0. 0. 0.
time (sec) N/A 0.204 0.652 0.195 0. 0. 0. 0.
Problem 249 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 69 69 45 54 0 132 0 0
normalized size | 1 1. 0.65 0.78 0. 1.91 0. 0.
time (sec) N/A 0.102 0.207 0.161 0. 1.55 0. 0.
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Problem 250 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 93 93 68 190 0 0 0 0
normalized size | 1 1. 0.73 2.04 0. 0. 0. 0.
time (sec) N/A 0.141 0.579 0.206 0. 0. 0. 0.
Problem 251 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F B F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 33 33 33 42 0 127 0 0
normalized size | 1 1. 1. 1.27 0. 3.85 0. 0.
time (sec) N/A 0.049 0.112 0.149 0. 1.363 0. 0.
Problem 252 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 98 98 70 192 0 0 0 0
normalized size | 1 1. 0.71 1.96 0. 0. 0. 0.
time (sec) N/A 0.15 0.528 0.176 0. 0. 0. 0.
Problem 253 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F(-1) F(1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 329 329 280 544 0 0 0 0
normalized size | 1 1. 0.85 1.65 0. 0. 0. 0.
time (sec) N/A 0.217 1.73 0.172 0. 0. 0. 0.
Problem 254 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 69 69 45 54 0 185 0 0
normalized size | 1 1. 0.65 0.78 0. 2.68 0. 0.
time (sec) N/A 0.1 0.258 0.164 0. 2.328 0. 0.




78

Problem 255 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 128 128 104 992 0 0 0 0
normalized size | 1 1. 0.81 7.75 0. 0. 0. 0.
time (sec) N/A 0.193 1.048 0.207 0. 0. 0. 0.
Problem 256 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 33 33 33 42 0 116 0 0
normalized size | 1 1. 1. 1.27 0. 3.52 0. 0.
time (sec) N/A 0.048 0.112 0.153 0. 2.066 0. 0.
Problem 257 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 89 89 80 502 0 0 0 0
normalized size | 1 1. 0.9 5.64 0. 0. 0. 0.
time (sec) N/A 0.139 0.466 0.185 0. 0. 0. 0.
Problem 258 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C C F F(-1) F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 270 270 55 322 0 0 0 0
normalized size | 1 1. 0.2 1.19 0. 0. 0. 0.
time (sec) N/A 0.131 0.125 0.184 0. 0. 0. 0.
Problem 259 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 53 53 66 517 0 0 0 0
normalized size | 1 1. 1.25 9.75 0. 0. 0. 0.
time (sec) N/A 0.088 0.218 0.172 0. 0. 0. 0.
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Problem 260 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C C F F(-1) F@1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 322 322 66 668 0 0 0 0
normalized size | 1 1. 0.2 2.07 0. 0. 0. 0.
time (sec) N/A 0.204 0.256 0.17 0. 0. 0. 0.
Problem 261 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 95 95 84 531 0 0 0 0
normalized size | 1 1. 0.88 5.59 0. 0. 0. 0.
time (sec) N/A 0.141 0.354 0.213 0. 0. 0. 0.
Problem 262 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 110 110 57 54 0 203 0 0
normalized size | 1 1. 0.52 0.49 0. 1.85 0. 0.
time (sec) N/A 0.154 0.281 0.158 0. 2.212 0. 0.
Problem 263 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 135 135 119 550 0 0 0 0
normalized size | 1 1. 0.88 4.07 0. 0. 0. 0.
time (sec) N/A 0.2 1.422 0.193 0. 0. 0. 0.
Problem 264 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F B F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 33 33 45 42 0 131 0 0
normalized size | 1 1. 1.36 1.27 0. 3.97 0. 0.
time (sec) N/A 0.053 0.133 0.142 0. 1.818 0. 0.
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Problem 265 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 98 98 105 290 0 0 0 0
normalized size | 1 1. 1.07 2.96 0. 0. 0. 0.
time (sec) N/A 0.148 0.798 0.173 0. 0. 0. 0.
Problem 266 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F(-1) F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 327 327 199 975 0 0 0 0
normalized size | 1 1. 0.61 2.98 0. 0. 0. 0.
time (sec) N/A 0.215 0.635 0.178 0. 0. 0. 0.
Problem 267 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 92 92 84 195 0 0 0 0
normalized size | 1 1. 0.91 212 0. 0. 0. 0.
time (sec) N/A 0.143 0.641 0.19 0. 0. 0. 0.
Problem 268 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F(-1) F(1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 322 322 223 526 0 0 0 0
normalized size | 1 1. 0.69 1.63 0. 0. 0. 0.
time (sec) N/A 0.213 1.973 0.19 0. 0. 0. 0.
Problem 269 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C A F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 135 135 89 222 0 0 0 0
normalized size | 1 1. 0.66 1.64 0. 0. 0. 0.
time (sec) N/A 0.207 0.555 0.181 0. 0. 0. 0.
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Problem 270 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A C F F(-1) F@1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 371 371 246 556 0 0 0 0
normalized size | 1 1. 0.66 1.5 0. 0. 0. 0.
time (sec) N/A 0.297 2.304 0.174 0. 0. 0. 0.
Problem 271 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A A F B F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 33 33 45 42 0 151 0 0
normalized size | 1 1. 1.36 1.27 0. 4.58 0. 0.
time (sec) N/A 0.054 0.158 0.138 0. 2.309 0. 0.
Problem 272 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 135 135 101 993 0 0 0 0
normalized size | 1 1. 0.75 7.36 0. 0. 0. 0.
time (sec) N/A 0.202 1.802 0.196 0. 0. 0. 0.
Problem 273 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C C F F(-1) F(1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 329 329 55 1259 0 0 0 0
normalized size | 1 1. 0.17 3.83 0. 0. 0. 0.
time (sec) N/A 0.214 0.2 0.179 0. 0. 0. 0.
Problem 274 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 94 94 80 515 0 0 0 0
normalized size | 1 1. 0.85 5.48 0. 0. 0. 0.
time (sec) N/A 0.147 0.661 0.169 0. 0. 0. 0.
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Problem 275 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C C F F(-1) F(@1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 322 322 70 668 0 0 0 0
normalized size | 1 1. 0.22 2.07 0. 0. 0. 0.
time (sec) N/A 0.203 0.221 0.175 0. 0. 0. 0.
Problem 276 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 95 95 79 530 0 0 0 0
normalized size | 1 1. 0.83 5.58 0. 0. 0. 0.
time (sec) N/A 0.142 0.363 0.192 0. 0. 0. 0.
Problem 277 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C C F F(-1) F(1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 371 371 81 696 0 0 0 0
normalized size | 1 1. 0.22 1.88 0. 0. 0. 0.
time (sec) N/A 0.291 0.379 0.183 0. 0. 0. 0.
Problem 278 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C B F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 135 135 90 544 0 0 0 0
normalized size | 1 1. 0.67 4.03 0. 0. 0. 0.
time (sec) N/A 0.206 0.658 0.165 0. 0. 0. 0.
Problem 279 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C C F F(-1) F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 406 406 95 722 0 0 0 0
normalized size | 1 1. 0.23 1.78 0. 0. 0. 0.
time (sec) N/A 0.39 0.411 0.221 0. 0. 0. 0.
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Problem 280 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 81 81 278 0 0 0 0 0
normalized size | 1 1. 3.43 0. 0. 0. 0. 0.
time (sec) N/A 0.074 2.249 0.565 0. 0. 0. 0.
Problem 281 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 86 86 280 0 0 0 0 0
normalized size | 1 1. 3.26 0. 0. 0. 0. 0.
time (sec) N/A 0.086 0.549 0.509 0. 0. 0. 0.
Problem 282 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 84 84 281 0 0 0 0 0
normalized size | 1 1. 3.35 0. 0. 0. 0. 0.
time (sec) N/A 0.087 0.312 0.529 0. 0. 0. 0.
Problem 283 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 89 89 283 0 0 0 0 0
normalized size | 1 1. 3.18 0. 0. 0. 0. 0.
time (sec) N/A 0.094 0.188 0.558 0. 0. 0. 0.
Problem 284 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 48 48 51 0 0 0 0 0
normalized size | 1 1. 1.06 0. 0. 0. 0. 0.
time (sec) N/A 0.051 0.051 0.338 0. 0. 0. 0.
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Problem 285 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 49 49 51 0 0 0 0 0
normalized size | 1 1. 1.04 0. 0. 0. 0. 0.
time (sec) N/A 0.051 0.043 0.323 0. 0. 0. 0.
Problem 286 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 48 48 51 0 0 0 0 0
normalized size | 1 1. 1.06 0. 0. 0. 0. 0.
time (sec) N/A 0.036 0.033 0.31 0. 0. 0. 0.
Problem 287 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A B A A F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 24 24 23 66 39 59 0 0
normalized size | 1 1. 0.96 2.75 1.62 2.46 0. 0.
time (sec) N/A 0.034 0.025 0.07 1.149  1.699 0. 0.
Problem 288 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 52 52 45 0 78 115 0 0
normalized size | 1 1. 0.87 0. 1.5 2.21 0. 0.
time (sec) N/A 0.052 0.126 1.153 1155  1.747 0. 0.
Problem 289 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F A A F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 78 78 81 0 116 178 0 0
normalized size | 1 1. 1.04 0. 1.49 2.28 0. 0.
time (sec) N/A 0.064 0.554 1.199 1143  1.763 0. 0.
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Problem 290 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 77 0 0 0 0 0
normalized size | 1 1. 1.07 0. 0. 0. 0. 0.
time (sec) N/A 0.08 0.577 0.352 0. 0. 0. 0.
Problem 291 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 77 0 0 0 0 0
normalized size | 1 1. 1.07 0. 0. 0. 0. 0.
time (sec) N/A 0.079 0.509 0.351 0. 0. 0. 0.
Problem 292 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 75 0 0 0 0 0
normalized size | 1 1. 1.04 0. 0. 0. 0. 0.
time (sec) N/A 0.078 0.443 0.323 0. 0. 0. 0.
Problem 293 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 65 0 0 0 0 0
normalized size | 1 1. 0.9 0. 0. 0. 0. 0.
time (sec) N/A 0.03 0.1 0.471 0. 0. 0. 0.
Problem 294 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A B F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 165 0 0 0 0 0
normalized size | 1 1. 2.29 0. 0. 0. 0. 0.
time (sec) N/A 0.08 0.457 0.946 0. 0. 0. 0.
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Problem 295 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A B F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 72 72 246 0 0 0 0 0
normalized size | 1 1. 3.42 0. 0. 0. 0. 0.
time (sec) N/A 0.076 0.62 1.065 0. 0. 0. 0.
Problem 296 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F(-1) F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 81 81 92 0 0 0 0 0
normalized size | 1 1. 1.14 0. 0. 0. 0. 0.
time (sec) N/A 0.115 1.827 0.159 0. 0. 0. 0.
Problem 297 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 81 81 90 0 0 0 0 0
normalized size | 1 1. 1.11 0. 0. 0. 0. 0.
time (sec) N/A 0.097 1.61 0.152 0. 0. 0. 0.
Problem 298 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A C F F F F F
verified N/A Yes NO TBD TBD TBD TBD TBD
size 81 81 326 0 0 0 0 0
normalized size | 1 1. 4.02 0. 0. 0. 0. 0.
time (sec) N/A 0.096 3.101 0.144 0. 0. 0. 0.
Problem 299 Optimal | Rubi Mathematica Maple Maxima Fricas Sympy Giac
grade A A A F F F F F
verified N/A Yes Yes TBD TBD TBD TBD TBD
size 81 81 115 0 0 0 0 0
normalized size | 1 1. 1.42 0. 0. 0. 0. 0.
time (sec) N/A 0.107 1.006 0.136 0. 0. 0. 0.
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2.3 Detailed conclusion table specific for Rubi
results

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

column is the number of unique rules used. The integrand size column is the leaf size of
number of rules

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

integrand size

integral was to solve. In this test, problem number [270] had the largest ratio of [ 0.44 ]

Table 2.1: Rubi specific breakdown of results for each integral

number of number of normalized integrand ——
# grade steps unique antideri\'/ative leaf size integrand leaf size
used rules leaf size

1 A 1 1 1. 6 0.167

2 A 2 2 1. 8 0.25

3 A 2 2 1. 8 0.25

4 A 2 1 1. 8 0.125

5 A 3 2 1. 8 0.25

6 A 2 1 1. 8 0.125

7 A 4 2 1. 8 0.25

3 A 2 1 1. 8 0.125

9 A 4 3 1. 10 0.3

10 A 3 3 1. 10 0.3

11 A 3 3 1. 10 0.3

12 A 2 2 1. 10 0.2

13 A 2 2 1. 10 0.2

14 A 3 3 1. 10 0.3

15 A 3 3 1. 10 0.3

16 A 4 3 1. 10 0.3

17 A 4 3 1. 12 0.25
18 A 3 3 1. 12 0.25
19 A 3 3 1. 12 0.25
20 A 2 2 1. 12 0.167
21 A 2 2 1. 12 0.167
22 A 3 3 1. 12 0.25
23 A 3 3 1. 12 0.25

Continued on next page




Table 2.1 — continued from previous page

number of num?Der of no_rmaflize.d integrand number of rules
o grade | steps umique | anudervative |y | msgrand s
used rules leaf size

24 A 4 3 1. 12 0.25
25 A 2 2 1. 10 0.2
26 A 2 2 1. 10 0.2
27 A 2 2 1. 10 0.2
28 A 2 2 1. 10 0.2
29 A 2 2 1. 10 0.2
30 A 2 2 1. 10 0.2
31 A 2 2 1. 12 0.167
32 A 2 2 1. 12 0.167
33 A 2 2 1. 12 0.167
34 A 2 2 1. 12 0.167
35 A 2 2 1. 12 0.167
36 A 2 2 1. 12 0.167
37 A 2 2 1. 8 0.25
38 A 2 2 1. 10 0.2
39 A 5 3 1. 8 0.375
40 A 4 3 1. 8 0.375
41 A 3 3 1. 8 0.375
42 A 2 2 1. 8 0.25
43 A 2 2 1. 8 0.25
44 A 3 3 1. 8 0.375
45 A 4 3 1. 8 0.375
46 A 5 3 1. 8 0.375
47 A 6 4 1. 10 0.4
48 A 5 4 1. 10 0.4
49 A 4 4 1. 10 0.4
50 A 3 3 1. 10 0.3
51 A 2 2 1. 10 0.2
52 A 3 3 1. 10 0.3
53 A 4 3 1. 10 0.3
54 A 5 3 1. 10 0.3
55 A 7 4 1. 10 0.4

Continued on next page
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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

56 A 5 4 1. 10 0.4
57 A 4 4 1. 10 0.4
58 A 4 4 1. 10 0.4
59 A 5 4 1. 10 0.4
60 A 7 4 1. 10 0.4
61 A 3 2 1. 10 0.2
62 A 3 2 1. 10 0.2
63 A 3 2 1. 10 0.2
64 A 3 3 1. 10 0.3
65 A 3 3 1. 10 0.3
66 A 5 3 1. 10 0.3
67 A 7 3 1. 10 0.3
68 A 3 3 1. 12 0.25
69 A 3 3 1. 14 0.214
70, A 5 4 1. 21 0.19
71 A 5 4 1. 21 0.19
72 A 4 4 1. 21 0.19
73 A 4 4 1. 19 0.21
74 A 2 2 1. 12 0.167
75 A 3 3 1. 19 0.158
76 A 4 4 1. 21 0.19
77 A 4 4 1. 21 0.19
78 A 5 4 1. 21 0.19
79 A 5 4 1. 21 0.19
30 A 5 4 1. 21 0.19
81 A 5 4 1. 21 0.19
32 A 4 4 1. 19 0.21
33 A 3 3 1. 12 0.25
84 A 3 3 1. 19 0.158
85 A 3 3 1. 21 0.143
36 A 4 4 1. 21 0.19
87 A 4 4 1. 21 0.19

Continued on next page
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Table 2.1 — continued from previous page

number of number of normalized - d
# grade steps unique antiderivative Hllezfg:; %
used rules leaf size
88 A 5 4 1. 21 0.19
89 A 5 4 1. 21 0.19
90 A 5 4 1. 21 0.19
91 A 5 4 1. 19 0.21
92 A 3 3 1. 12 0.25
93 A 4 4 1. 19 0.21
94 A 3 3 1. 21 0.143
95 A 3 3 1. 21 0.143
96 A 4 4 1. 21 0.19
97 A 4 4 1. 21 0.19
98 A 5 4 1. 21 0.19
99 A 5 4 1. 21 0.19
100 A 4 3 1. 12 0.25
101 A 5 4 1. 21 0.19
102 A 5 4 1. 21 0.19
103 A 4 4 1. 21 0.19
104 A 4 4 1. 21 0.19
105 A 3 3 1. 19 0.158
106 A 2 2 1. 12 0.167
107, A 4 4 1. 19 0.21
108 A 4 4 1. 21 0.19
109 A 5 4 1. 21 0.19
110 A 5 4 1. 21 0.19
111 A 5 4 1. 21 0.19
112 A 5 4 1. 21 0.19
113 A 4 4 1. 21 0.19
114 A 4 4 1. 21 0.19
115 A 3 3 1. 21 0.143
116 A 3 3 1. 19 0.158
117, A 3 3 1. 12 0.25
118 A 4 4 1. 19 0.21
119 A 5 4 1. 21 0.19

Continued on next page
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Table 2.1 — continued from previous page

number of number of normalized .
# grade steps unique antiderivative 1;1et§fgzz;r;d %
used rules leaf size
120 A 5 4 1. 21 0.19
121 A 5 4 1. 21 0.19
122 A 5 4 1. 21 0.19
123 A 4 4 1. 21 0.19
124 A 4 4 1. 21 0.19
125 A 3 3 1. 21 0.143
126 A 3 3 1. 21 0.143
127 A 4 4 1. 19 0.21
128 A 3 3 1. 12 0.25
129 A 5 4 1. 19 0.21
130 A 5 4 1. 21 0.19
131 A 4 3 1. 12 0.25
132 A 4 3 1. 23 0.13
133 A 3 2 1. 23 0.087
134 A 3 3 1. 23 0.13
135 A 3 3 1. 23 0.13
136 A 2 2 1. 23 0.087
137 A 2 2 1. 23 0.087
138 A 2 2 1. 23 0.087
139 A 3 3 1. 23 0.13
140 A 3 2 1. 23 0.087
141 A 4 3 1. 23 0.13
142 A 4 3 1. 23 0.13
143 A 3 2 1. 23 0.087
144 A 3 3 1. 23 0.13
145 A 3 3 1. 23 0.13
146 A 2 2 1. 23 0.087
147 A 2 2 1. 23 0.087
148 A 2 2 1. 23 0.087
149 A 3 3 1. 23 0.13
150 A 3 2 1. 23 0.087
151 A 4 3 1. 23 0.13

Continued on next page
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Table 2.1 — continued from previous page

number of number of normalized .
# grade steps unique antiderivative litzfg;i;d %
used rules leaf size
152 A 3 2 1. 23 0.087
153 A 3 2 1. 23 0.087
154 A 3 3 1. 23 0.13
155 A 3 3 1. 23 0.13
156 A 2 2 1. 23 0.087
157 A 2 2 1. 23 0.087
158 A 2 2 1. 23 0.087
159 A 3 3 1. 23 0.13
160 A 3 2 1. 23 0.087
161 A 3 3 1. 23 0.13
162 A 3 3 1. 23 0.13
163 A 2 2 1. 23 0.087
164 A 2 2 1. 23 0.087
165 A 2 2 1. 23 0.087
166 A 3 3 1. 23 0.13
167 A 3 2 1. 23 0.087
168 A 3 3 1. 23 0.13
169 A 3 3 1. 23 0.13
170 A 2 2 1. 23 0.087
171 A 2 2 1. 23 0.087
172 A 2 2 1. 23 0.087
173 A 3 3 1. 23 0.13
174 A 3 2 1. 23 0.087
175 A 4 3 1. 23 0.13
176 A 3 3 1. 23 0.13
177 A 3 3 1. 23 0.13
178 A 2 2 1. 23 0.087
179 A 2 2 1. 23 0.087
180 A 2 2 1. 23 0.087
181 A 3 3 1. 23 0.13
182 A 3 2 1. 23 0.087
183 A 4 3 1. 23 0.13

Continued on next page
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Table 2.1 — continued from previous page

number of number of normalized .
# grade steps unique antiderivative litzfg;i;d %
used rules leaf size

184 A 3 3 1. 21 0.143
185 A 3 3 1. 19 0.158
186 A 2 2 1. 12 0.167
187 A 3 3 1. 19 0.158
188 A 3 3 1. 21 0.143
189 A 3 3 1. 21 0.143
190 A 3 3 1. 19 0.158
191 A 2 2 1. 12 0.167
192 A 3 3 1. 19 0.158
193 A 3 3 1. 21 0.143
194 A 3 3 1. 21 0.143
195 A 3 3 1. 19 0.158
196 A 2 2 1. 12 0.167
197 A 3 3 1. 19 0.158
198 A 3 3 1. 21 0.143
199 A 3 3 1. 21 0.143
200 A 3 3 1. 19 0.158
201 A 2 2 1. 12 0.167
202 A 3 3 1. 19 0.158
203 A 3 3 1. 21 0.143
204 A 3 3 1. 21 0.143
205 A 3 3 1. 21 0.143
206 A 3 3 1. 21 0.143
207 A 3 3 1. 21 0.143
208 A 3 3 1. 21 0.143
209 A 3 3 1. 21 0.143
210 A 3 3 1. 19 0.158
211 A 3 3 1. 19 0.158
212 A 3 3 1. 17 0.176
213 A 2 2 1. 10 0.2
214 A 3 3 1. 17 0.176
215 A 3 3 1. 19 0.158

Continued on next page
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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 | anudervative |y | msgrand s
used rules leaf size

216 A 3 3 1. 19 0.158
217 A 3 3 1. 21 0.143
218 A 3 3 1. 21 0.143
219 A 3 3 1. 21 0.143
220 A 3 3 1. 21 0.143
221 A 3 3 1. 21 0.143
222 A 3 3 1. 21 0.143
223 A 2 2 1. 19 0.105
224 A 2 2 1. 19 0.105
225 A 2 2 1. 19 0.105
226 A 2 2 1. 19 0.105
227 A 2 2 1. 19 0.105
228 A 3 2 1. 21 0.095
229 A 3 2 1. 21 0.095
230 A 5 4 1. 25 0.16
231 A 2 2 1. 25 0.08
232 A 4 4 1. 25 0.16
233 A 1 1 1. 25 0.04
234 A 3 3 1. 25 0.12
235 A 12 9 1. 25 0.36
236 A 4 4 1. 25 0.16
237 A 13 10 1. 25 0.4
238 A 3 2 1. 25 0.08
239 A 6 5 1. 25 0.2
240 A 2 2 1. 25 0.08
241 A 5 5 1. 25 0.2
242 A 1 1 1. 25 0.04
243 A 4 4 1. 25 0.16
244 A 13 10 1. 25 0.4
245 A 4 4 1. 25 0.16
246 A 6 5 1. 25 0.2
247 A 3 3 1. 25 0.12

Continued on next page
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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
248 A 5 5 1. 25 0.2
249 A 2 2 1. 25 0.08
250 A 4 4 1. 25 0.16
251 A 1 1 1. 25 0.04
252 A 4 4 1. 25 0.16
253 A 13 10 1. 25 0.4
254 A 2 2 1. 25 0.08
255 A 5 4 1. 25 0.16
256 A 1 1 1. 25 0.04
257 A 4 4 1. 25 0.16
258 A 12 9 1. 25 0.36
259 A 3 3 1. 25 0.12
260 A 13 10 1. 25 0.4
261 A 4 4 1. 25 0.16
262 A 3 3 1. 25 0.12
263 A 5 5 1. 25 0.2
264 A 1 1 1. 25 0.04
265 A 4 4 1. 25 0.16
266 A 13 10 1. 25 0.4
267 A 4 4 1. 25 0.16
268 A 13 10 1. 25 0.4
269 A 5 5 1. 25 0.2
270 A 14 11 1. 25 0.44
271 A 1 1 1. 25 0.04
272 A 5 5 1. 25 0.2
273 A 13 10 1. 25 0.4
274 A 4 4 1. 25 0.16
275 A 13 10 1. 25 0.4
276 A 4 4 1. 25 0.16
277 A 14 11 1. 25 0.44
278 A 5 5 1. 25 0.2
279 A 15 11 1. 25 0.44

Continued on next page
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Table 2.1 — continued from previous page

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

280 A 2 2 1. 17 0.118
281 A 2 2 1. 19 0.105
282 A 2 2 1. 19 0.105
283 A 2 2 1. 21 0.095
284 A 2 2 1. 19 0.105
285 A 2 2 1. 19 0.105
286 A 2 2 1. 17 0.118
287 A 2 2 1. 17 0.118
288 A 3 2 1. 19 0.105
289 A 3 2 1. 19 0.105
290 A 2 2 1. 19 0.105
291 A 2 2 1. 19 0.105
292 A 2 2 1. 19 0.105
293 A 2 2 1. 10 0.2
294 A 2 2 1. 19 0.105
295 A 2 2 1. 19 0.105
296 A 2 2 1. 23 0.087
297 A 2 2 1. 23 0.087
298 A 2 2 1. 23 0.087
299 A 2 2 1. 23 0.087
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Chapter 3

Listing of integrals

3.1 fsec(a + bx) dx

Optimal. Leaf size=11

tanh_l(sin(a + bx))
b

[Out] ArcTanh[Sin[a + b*x]]/Db

Rubi [A] time = 0.0042149, antiderivative size = 11, normalized size of antiderivative =

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

integrand size
0.167, Rules used = {3770}

tanh_l(sin(a + bx))
b

Antiderivative was successfully verified.

[In] Int[Secla + b*x],x]
[Out] ArcTanh[Sin[a + b*x]]/b

Rule 3770

Int[cscl(c_.) + (d_.)*(x_)], x_Symbol] :> -Simp[ArcTanh[Cos[c + d*x]]/d, x]
/; FreeQ[{c, d}, x]

97
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Rubi steps

tanh ™ (si b
f sec(a + bx)dx = an (Slgl @+ b))

Mathematica [A] time = 0.0022212, size = 11, normalized size = 1.

tanh_l(sin(a + bx))
b

Antiderivative was successfully verified.

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

[Out] ArcTanh[Sin[a + b*x]]/b

Maple [A] time = 0.003, size = 19, normalized size = 1.7

In (sec (bx + a) + tan (bx + a))
b

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/bx1n(sec(b*x+a)+tan(b*x+a))

Maxima [A] time = 1.10381, size = 24, normalized size = 2.18

log (sec (bx + a) + tan (bx + a))
b

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] log(sec(b*x + a) + tan(bxx + a))/b
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Fricas [B] time = 1.52565, size = 76, normalized size = 6.91

log (sin (bx + a) + 1) — log (—sin (bx + a) + 1)
2b

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] 1/2*%(log(sin(b*x + a) + 1) - log(-sin(b*x + a) + 1))/b

Sympy [A] time = 5.91471, size = 36, normalized size = 3.27

log (tan (a+bx)+sec (a+bx)) forb £ 0

x(tan (a) sec (a)+sec? (a))

tan (a)+sec (a)

otherwise

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Piecewise((log(tan(a + bxx) + sec(a + b*x))/b, Ne(b, 0)), (x*x(tan(a)*sec(a)
+ sec(a)**2)/(tan(a) + sec(a)), True))

Giac [B] time = 1.31224, size = 59, normalized size = 5.36
log (

Verification of antiderivative is not currently implemented for this CAS.

+ sin (bx + a) — 2|)

+ sin (bx + a) +2|) —log(
4b

sin(bx+a) sin(bx+a)

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

[Out] 1/4*%(log(abs(1/sin(b*x + a) + sin(b*x + a) + 2)) - log(abs(1/sin(b*x + a) +
sin(b*x + a) - 2)))/b
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3.2 f sec?(a + bx) dx

Optimal. Leaf size=10

tan(a + bx)
b

[Out] Tanl[a + b*x]/b

Rubi [A] time = 0.0087791, antiderivative size = 10, normalized size of antiderivative =

. . number of rules
1., number of steps used = 2, number of rules used = 2, integrand size = 8, ————— =

0.25, Rules used = {3767, 8}

integrand size

tan(a + bx)
b

Antiderivative was successfully verified.
[In] Int[Secla + bx*x]~2,x]

[Out] Tanl[a + b*x]/b

Rule 3767

Int[csc[(c_.) + (d_)*(x_)]1"(n_), x_Symbol] :> -Dist[d~(-1), Subst[Int[Expa
ndIntegrand[(1 + x"2)"(n/2 - 1), x], x], x, Cotl[c + d*x]], x] /; FreeQ[{c,
d}, x] && IGtQ[n/2, 0]

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

Rubi steps

Subst(fl dx, x,— tan(a + bx))
b

fsecz(a +bx)dx = -

_ tan(a + bx)
B b



Mathematica [A] time = 0.0035802, size = 10, normalized size = 1.

tan(a + bx)
b

Antiderivative was successfully verified.

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

[Out] Tanl[a + b*x]/b
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Maple [A] time = 0.056, size = 11, normalized size = 1.1

tan (bx + a)
b

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sec(b*x+a)”~2,x)

[Out] tan(b*x+a)/b

Maxima [A] time = 1.26571, size = 14, normalized size = 1.4

tan (bx + a)
b

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] tan(bxx + a)/b

Fricas [A] time = 1.40265, size = 42, normalized size = 4.2

sin (bx + a)
bcos (bx + a)

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

[Out] sin(b*x + a)/(b*cos(b*x + a))

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

f sec? (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral(sec(a + b*x)**2, x)

Giac [A] time = 1.24984, size = 14, normalized size = 1.4

tan (bx + a)
b

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] tan(b*x + a)/b
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3.3 fsec3(a + bx) dx

Optimal. Leaf size=34

tanh_l(sin(a + bx)) N tan(a + bx) sec(a + bx)
2b 2b

[Out] ArcTanh[Sin[a + b*x]]1/(2*b) + (Secl[a + b*x]*Tan[a + b*x])/(2%b)

Rubi [A] time = 0.0143485, antiderivative size = 34, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 8, il e R

0.25, Rules used = {3768, 3770}

integrand size

tanh_l(sin(a + bx)) N tan(a + bx) sec(a + bx)
2b 2b

Antiderivative was successfully verified.

[In] Int[Secl[a + b*x]~3,x]
[Out] ArcTanh([Sin[a + b*x]]/(2*b) + (Secl[a + b*x]*Tan[a + b*x])/(2xb)

Rule 3768

Int[(cscl(c_.) + (d_)*(x_)]*(b_.))"(n_), x_Symbol] :> -Simp[(b*Cos[c + dx*x
Jx(bxCsclc + d*x])"(n - 1))/(d*x(n - 1)), x] + Dist[(b"2x(n - 2))/(n - 1), I
nt[(b*Csclc + d*x])~(n - 2), x], x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1] &%
IntegerQ[2+*n]

Rule 3770

Int[csc[(c_.) + (d_.)*(x_)], x_Symbol] :> -Simp[ArcTanh[Cos[c + d*x]]/d, x]
/; FreeQ[{c, d}, x]

Rubi steps

1
fsec3 (04 by dx = sec(a + bx)ZZan(a + bx) - fsec (a4 by dx
3 tanh_l(sin(a + bx)) N sec(a + bx) tan(a + bx)

2b 2b
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Mathematica [A] time = 0.0098694, size = 34, normalized size = 1.

tanh_l(sin(a + bx)) N tan(a + bx) sec(a + bx)
2b 2b

Antiderivative was successfully verified.

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

[Out] ArcTanh[Sin[a + b*x]]/(2*b) + (Secl[a + b*x]*Tan[a + b*x])/(2xb)

Maple [A] time = 0.133, size = 38, normalized size = 1.1

sec (bx + a) tan (bx + a) N In (sec (bx + a) + tan (bx + a))
2b 2b

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sec(b*x+a)”3,x)

[Out] 1/2*sec(b*x+a)*tan(b*x+a)/b+1/2/b*1n(sec(b*x+a)+tan(b*x+a))

Maxima [A] time = 1.00103, size = 62, normalized size = 1.82

2D g (sin (bx +a) +1) + log (sin (bx + ) ~ 1)
__ sin(bx+a)"-1

4b

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/4x(2xsin(b*x + a)/(sin(b*x + a)”2 - 1) - log(sin(b*x + a) + 1) + log(sin
(b*x + a) - 1))/b

Fricas [B] time = 1.41226, size = 162, normalized size = 4.76

cos (bx + a)* log (sin (bx + a) + 1) — cos (bx + a)* log (- sin (bx + a) + 1) + 2 sin (bx + a)
4bcos (bx + a)2
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Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(sec(b*x+a)~3,x, algorithm="fricas")

[Out] 1/4*(cos(b*x + a) 2xlog(sin(b*x + a) + 1) - cos(b*x + a) 2xlog(-sin(b*x + a
) + 1) + 2xsin(b*x + a))/(bxcos(b*x + a)~2)

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

f sec3 (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

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

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

Giac [A] time = 1.35288, size = 65, normalized size = 1.91

?SLZ]HZ“) —log (|sin (bx + a) + 1|) + log (|sin (bx + a) — 1)
B sin(bx+a) -1

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

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

[Out] -1/4x(2xsin(b*x + a)/(sin(b*x + a)~2 - 1) - log(abs(sin(b*x + a) + 1)) + lo
g(abs(sin(b*x + a) - 1)))/b
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3.4 f sec*(a + bx) dx

Optimal. Leaf size=26

tan®(a + bx) N tan(a + bx)
3b b

[Out] Tan[a + b*x]/b + Tanl[a + bx*x]~3/(3*b)

Rubi [A] time = 0.0112607, antiderivative size = 26, normalized size of antiderivative =

. . b f rul
1., number of steps used = 2, number of rules used = 1, integrand size = 8, o -

0.125, Rules used = {3767}

integrand size

tan’(a + bx) N tan(a + bx)
3b b

Antiderivative was successfully verified.

[In] Int[Sec[a + b*x]"4,x]

[Out] Tan[a + b*x]/b + Tan[a + b*x]~3/(3%*Db)

Rule 3767

Int[csc[(c_.) + (d_)*(x_ )] (n_), x_Symbol] :> -Dist[d~(-1), Subst[Int[Expa

ndIntegrand[(1 + x™2)"(n/2 - 1), x], x], x, Cotlc + d*x]], x] /; FreeQl[{c,
d}, x] && IGtQ[n/2, 0]

Rubi steps

Subst (f (1 + xz) dx, x, — tan(a + bx))

fsec4(a +bx)dx = - 2
tan(a +bx)  tan’(a + bx)
= +
b 3b

Mathematica [A] time = 0.0409817, size = 23, normalized size = 0.88

% tan®(a + bx) + tan(a + bx)
b
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Antiderivative was successfully verified.

[In] Integrate[Sec[a + b*x]~4,x]

[Out] (Tan[a + b*x] + Tan[a + b*x]~3/3)/b

Maple [A] time = 0.043, size = 24, normalized size = 0.9

tan (bx+a) ( 2 (sec (bx + a))?
v {3 3

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sec(b*x+a)”~4,x)

[Out] -1/b*(-2/3-1/3*sec(b*x+a) ~2)*tan(b*x+a)

Maxima [A] time = 1.16608, size = 30, normalized size = 1.15

tan (bx + a)3 + 3 tan (bx + a)
3b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(bx*x+a)”4,x, algorithm="maxima"

[Out] 1/3x(tan(b*x + a)~3 + 3xtan(b*x + a))/b

Fricas [A] time = 1.34596, size = 81, normalized size = 3.12

(2 cos (bx + a)2 + 1) sin (bx + a)

3bcos (bx + a)3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)”4,x, algorithm="fricas")



[Out] 1/3%(2%cos(b*x + a)~2 + 1)*sin(b*x + a)/(b*cos(b*x + a)~3)
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Sympy [F] time = 0., size = 0, normalized size = 0.

f sect (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)**4,x)

[Out] Integral(sec(a + b*x)**4, x)

Giac [A] time = 1.32413, size = 30, normalized size = 1.15

tan (bx + a)3 + 3 tan (bx + a)
3b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)”4,x, algorithm="giac")

[Out] 1/3*x(tan(b*x + a)~3 + 3xtan(b*x + a))/b
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3.5 f sec®(a + bx) dx

Optimal. Leaf size=55

3 tanh_l(sin(a + bx)) N tan(a + bx)sec3(a + bx)  3tan(a + bx) sec(a + bx)
8b 4b 8b

[Out] (3*ArcTanh[Sin[a + b*x]])/(8%b) + (3*Sec[a + b*x]*Tan[a + b*x])/(8%b) + (Se
cla + b*x] " 3*Tan[a + b*x])/(4xb)

Rubi [A] time = 0.0250803, antiderivative size = 55, normalized size of antiderivative =

. . . number of rules
1., number of steps used = 3, number of rules used = 2, integrand size = 8, ———— =

integrand size
0.25, Rules used = {3768, 3770}

3 tanh_l(sin(a + bx)) N tan(a + bx) sec3(a + bx) N 3tan(a + bx) sec(a + bx)
8b 4b 8b

Antiderivative was successfully verified.

[In] Int[Sec[a + b*x]"5,x]

[Out] (3*ArcTanh[Sin[a + b*x]])/(8%b) + (3*Sec[a + b*x]*Tan[a + b*x])/(8*%b) + (Se
cla + b*x] " 3*Tan[a + bx*xx])/(4x*b)

Rule 3768

Int[(cscl(c_.) + (d_)*(x_)]*(b_.))"(n_), x_Symbol] :> -Simp[(b*Cos[c + d*x
Jx(b*Csclc + d*x])"(n - 1))/(d*x(n - 1)), x] + Dist[(b™2x(n - 2))/(n - 1), I
nt[(b*Csclc + d*x])~(n - 2), x], x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1] &%
IntegerQ[2*n]

Rule 3770
Int[csc[(c_.) + (d_.)*(x_)], x_Symbol] :> -Simp[ArcTanh[Cos[c + d*x]]1/d, x]

/; FreeQ[{c, d}, x]

Rubi steps
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3 3
fsec5(a 4 b dx = sec3(a + bxil;can(a + bx) .2 fsec3(u 4 b dx
3
_ 3sec(a + bx) tan(a + bx) . sec’(a + bx) tan(a + bx) N 3 fsec(a +by)dx
8b 4b
3 tanh_l(sin(a + bx)) N 3sec(a + bx) tan(a + bx) N sec3(a + bx) tan(a + bx)
B 8b 8b 4b

Mathematica [A] time = 0.0714815, size = 42, normalized size = 0.76

3 tanh_l(sin(a + bx)) + tan(a + bx) sec(a + bx) (2 sec?(a + bx) + 3)
8b

Antiderivative was successfully verified.

[In] Integrate[Sec[a + b*x]~5,x]

[Out] (3*ArcTanh[Sin[a + b*x]] + Sec[a + b*x]*(3 + 2*Sec[a + b*xx]~2)*Tan[a + b*x]
)/ (8xb)

Maple [A] time = 0.044, size = 57, normalized size = 1.

(sec (bx + cz))3 tan (bx + a) 3 sec(bx + a) tan (bx + a) N 3 In (sec (bx + a) + tan (bx + a))
4b 8b 8D

Verification of antiderivative is not currently implemented for this CAS.
[In] int(sec(b*x+a)”~5,x)

[Out] 1/4*sec(b*x+a) ~3*xtan(b*x+a)/b+3/8*sec(b*x+a)*tan(b*x+a)/b+3/8/b*1n(sec(b*x+

a)+tan(b*x+a))

Maxima [A] time = 1.03009, size = 96, normalized size = 1.75

2(3 sin(bx+a)°-5 sin(b
( sind x:a) o x:a)) -3 log (sin (bx + a) + 1) + 3 log (sin (bx + a) — 1)
_ sin(bx+a)” -2 sin(bx+a)"+1

160
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)”5,x, algorithm="maxima"

[Out] -1/16*%(2%(3*sin(b*x + a)~3 - b*sin(b*x + a))/(sin(b*x + a)~4 - 2*xsin(b*x +
a)"2 + 1) - 3xlog(sin(b*x + a) + 1) + 3xlog(sin(bxx + a) - 1))/b

Fricas [A] time = 1.42324, size = 200, normalized size = 3.64

3 cos (bx + a)4 log (sin (bx + a) + 1) — 3 cos (bx + a)4 log (—sin(bx +a) +1) + 2 (3 cos (bx + a)2 + 2) sin (bx + a)

16 bcos (bx + a)4

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)”5,x, algorithm="fricas")

[Out] 1/16%(3*cos(b*x + a) 4*xlog(sin(b*x + a) + 1) - 3*cos(b*x + a) 4xlog(-sin(b*
X +a) + 1) + 2x(3xcos(b*xx + a)~2 + 2)*sin(bxx + a))/(b*cos(b*x + a)~4)

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

f sec® (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)**5,x)

[Out] Integral(sec(a + b*x)**5, x)

Giac [A] time = 1.31957, size = 85, normalized size = 1.55

2 (3 sin(bx+a)3—5 sin(bx+a))
2

— 3 log (|sin (bx + a) + 1]) + 3 log (|sin (bx + a) —1])

sin(bx+a)2—1
( )

160

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

[Out] -1/16%(2%x(3*sin(b*x + a)~3 - b*sin(b*x + a))/(sin(b*x + a)~2 - 1)72 - 3x*log
(abs(sin(b*x + a) + 1)) + 3*xlog(abs(sin(b*x + a) - 1)))/b
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3.6 f sec®(a + bx) dx

Optimal. Leaf size=41

tan’(a + bx) 2tan’(a + bx tan(a + bx
+ +
5b 3b b

[Out] Tan[a + b*x]/b + (2xTan[a + b*x]~3)/(3*b) + Tan[a + b*xx]~5/(5%Db)

Rubi [A] time = 0.0148022, antiderivative size = 41, normalized size of antiderivative =

. . b f rul
1., number of steps used = 2, number of rules used = 1, integrand size = 8, o =

0.125, Rules used = {3767}

integrand size

tan’(@a +bx) 2tand(a+bx) tan(a + bx)
+ +
5b 3b b
Antiderivative was successfully verified.

[In] Int[Sec[a + b*x]~6,x]
[Out] Tan[a + b*x]/b + (2xTan[a + b*x]~3)/(3%b) + Tan[a + b*x]~5/(5%b)

Rule 3767

Int[csc[(c_.) + (d_)*(x_ )] (n_), x_Symbol] :> -Dist[d~(-1), Subst[Int[Expa
ndIntegrand[(1 + x"2)"(n/2 - 1), x], x], x, Cotlc + d*x]], x] /; FreeQl[{c,
d}, x] && IGtQ[n/2, 0]

Rubi steps

Subst (f (1 +2x% + x4) dx, x, —tan(a + bx))
b
tan(a +bx) 2tan’(a+0bx) tan’(a + bx)
= + +
b 3b 5b

fsec6(a +bx)dx = -

Mathematica [A] time = 0.100569, size = 35, normalized size = 0.85

é tan®(a + bx) + g tan®(a + bx) + tan(a + bx)
b
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Antiderivative was successfully verified.

[In] Integrate[Sec[a + b*x]~6,x]

[Out] (Tan[a + b*x] + (2xTan[a + b*x]~3)/3 + Tan[a + b*x]~5/5)/b

Maple [A] time = 0.043, size = 34, normalized size = 0.8

tan(bx+a)( 8 (sec(bx +a))* 4 (sec(bx + a))*
b 15 5 - 15

Verification of antiderivative is not currently implemented for this CAS.
[In] int(sec(b*x+a)”~6,x)

[Out] -1/b*(-8/15-1/5%sec(b*x+a) ~4-4/15%sec (b*x+a)~2)*tan (b*x+a)

Maxima [A] time = 1.20084, size = 46, normalized size = 1.12

3 tan (bx + a)5 +10 tan (bx + a)3 + 15 tan (bx + a)
15b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)”6,x, algorithm="maxima"

[Out] 1/15%(3*tan(b*x + a)”5 + 10*xtan(b*x + a)~3 + 15xtan(b*x + a))/b

Fricas [A] time = 1.36232, size = 108, normalized size = 2.63

(8 cos (bx + a)4 + 4 cos (bx + a)z + 3) sin (bx + a)

15b cos (bx + a)5

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)”6,x, algorithm="fricas")
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[Out] 1/15%(8*cos(b*x + a)~4 + 4x*cos(b*x + a)~2 + 3)*sin(b*x + a)/(b*cos(b*x + a)
~5)

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

f sec® (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)**6,x)

[Out] Integral(sec(a + b*x)**6, x)

Giac [A] time = 1.13672, size = 46, normalized size = 1.12

3 tan (bx + a)5 +10 tan (bx + a)3 +15 tan (bx + a)
15b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)”6,x, algorithm="giac")

[Out] 1/15%(3*tan(b*x + a)~5 + 10*tan(b*x + a)~3 + 15xtan(b*x + a))/b
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3.7 f sec’(a + bx) dx

Optimal. Leaf size=76

5 tanh_l(sin(a +bx))  tan(a + bx) sec®(a + bx) N 5tan(a + bx) sec3(a + bx) N 5tan(a + bx) sec(a + bx)
16b 6b 24b 16b

[Out] (5*ArcTanh[Sin[a + b*x]])/(16*b) + (5*xSec[a + b*x]*Tan[a + b*x])/(16*b) + (
5%Sec[a + b*x] " 3*Tan[a + b*x])/(24*b) + (Sec[a + b*x] 5xTan[a + b*x])/(6%*b)

Rubi [A] time = 0.0386378, antiderivative size = 76, normalized size of antiderivative =

. . number of rules
1., number of steps used = 4, number of rules used = 2, integrand size = 8, ————— =

integrand size
0.25, Rules used = {3768, 3770}

5 tanh_l(sin(a + bx)) N tan(a + bx) sec®(a + bx) N 5tan(a + bx) sec3(a + bx) N 5tan(a + bx) sec(a + bx)
16b 6b 24b 16b

Antiderivative was successfully verified.

[In] Int[Secl[a + b*x]"7,x]

[Out] (5%ArcTanh[Sin[a + b*x]])/(16xb) + (5xSec[a + b*x]*Tan[a + b*x])/(16xb) + (
5xSec[a + b*x] ~3*Tan[a + b*x])/(24%b) + (Sec[a + b*x] 5*xTan[a + b*xx])/(6%Db)

Rule 3768

Int[(cscl(c_.) + (d_)*(x_)]*(b_.))"(n_), x_Symbol] :> -Simp[(b*Cos[c + d*x
Jx(b*Csclc + d*x])"(n - 1))/(d*x(n - 1)), x] + Dist[(b™2x(n - 2))/(n - 1), I
nt[(b*Csclc + d*x])~(n - 2), x], x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1] &%
IntegerQ[2x*n]

Rule 3770
Int[csc[(c_.) + (d_.)*(x_)], x_Symbol] :> -Simp[ArcTanh[Cos[c + d*x]1/d, x]

/; FreeQ[{c, d}, x]

Rubi steps
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>(a+bx)t bx) 5
fsec7(a + by dx = sec”(a + xgb an(a + bx) N > fsecS(a + by dx
5sec3(a + bx)tan(a + bx)  sec®(a + bx)tan(a+bx) 5 3
= o + % + - fsec (a + bx)dx
5sec(a + bx)tan(a + bx) 5sec3(a + bx)tan(a + bx) sec®(a + bx)tan(a +bx) 5
= + + + — f sec(a
16b 24b 6b 16
5 tanh_l(sin(a + bx)) 5sec(a + bx) tan(a + bx) N 5sec3(a + bx) tan(a + bx) N sec®(a + bx) t:
B 16b 16b 24b 6b

Mathematica [A] time = 0.166078, size = 52, normalized size = 0.68

15 tanh " (sin(a + bx)) + tan(a + bx) sec(a + bx) (8 sec*(a + bx) + 10 sec?(a + bx) + 15)
48b

Antiderivative was successfully verified.

[In] Integrate[Sec[a + b*x]~7,x]

[Out] (15%ArcTanh[Sin[a + b*x]] + Secla + b*x]*(15 + 10*Sec[a + b*x] "2 + 8*Secla
+ bxx]"4)*Tan[a + b*x])/(48%b)

Maple [A] time = 0.046, size = 76, normalized size = 1.

(sec (bx + a))5 tan (bx + a) N 5 (sec (bx + a))3 tan (bx + a) N 5 sec (bx + a) tan (bx + a) N 5 In (sec (bx + a) + tan (b
6b 24b 16b 16b

Verification of antiderivative is not currently implemented for this CAS.
[In] int(sec(b*x+a)~7,x)

[Out] 1/6xsec(b*x+a) “5*xtan(b*x+a)/b+5/24*sec(b*x+a) "3xtan(b*x+a)/b+5/16xsec (b*xx+a
Y*tan (bxx+a)/b+5/16/bx1n(sec(b*x+a)+tan(b*x+a))

Maxima [A] time = 1.07036, size = 123, normalized size = 1.62

2(15 sin(bx-+a)°~40 sin(bx+a)>+33 sin(bx-+a)) 15 log (sin (b ) +1) +15 log (sin (b )= 1)
- +a)+1)+ +a) -
sin(bx+u)6—3 sin(bx+u)4+3 sin(bx+u)2—1 oS ibx + 4 OB SInITx T

9 0b
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)”7,x, algorithm="maxima"

[Out] -1/96%(2%(15*sin(b*x + a)~5 - 40*sin(b*x + a)~3 + 33*sin(b*x + a))/(sin(b*x
+ a)76 - 3xsin(b*x + a)”™4 + 3*sin(b*x + a)”2 - 1) - 16xlog(sin(b*x + a) +
1) + 156*log(sin(b*x + a) - 1))/b

Fricas [A] time = 1.47555, size = 231, normalized size = 3.04

15 cos (bx + a)6 log (sin (bx + a) +1) — 15 cos (bx + a)6 log (—sin (bx +a) +1) + 2 (15 cos (bx + a)4 +10 cos (bx + a)2

96 b cos (bx + a)6

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)”7,x, algorithm="fricas")

[Out] 1/96%(15*cos(b*x + a)~6*log(sin(b*x + a) + 1) - 16xcos(b*x + a) 6*log(-sin(
b*xx + a) + 1) + 2%(16xcos(b*x + a)~4 + 10xcos(b*x + a)~2 + 8)*sin(b*x + a))

/ (bxcos(b*xx + a)”~6)

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

f sec’ (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)**7,x)

[Out] Integral(sec(a + b*x)**7, x)

Giac [A] time = 1.27607, size = 99, normalized size = 1.3

2 (15 sin(bx+a)5—40 sin(bx+a)3+33 sin(bx+a))

3 —15 log (Jsin (bx + a) + 1]) + 15 log (|sin (bx + a) —1])
(sin(bx+a)2—1)

9% b
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)~7,x, algorithm="giac")

[Out] -1/96%(2*(15*sin(b*x + a)~5 - 40*sin(b*x + a)~3 + 33*sin(bxx + a))/(sin(b*x
+ a)”2 - 1)73 - 1b6xlog(abs(sin(b*x + a) + 1)) + 15xlog(abs(sin(b*x + a) -
1)))/b
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3.8 f sec®(a + bx) dx

Optimal. Leaf size=53

tan7(a +bx) 3tan’(@+bx) tan®(a+bx) tan(a+ bx)
+ + +
7b 5b b b

[Out] Tan[a + b*x]/b + Tan[a + b*x]~3/b + (3*Tan[a + b*x]~5)/(5%b) + Tan[a + b*x]
~7/(7%b)

Rubi [A] time = 0.0167995, antiderivative size = 53, normalized size of antiderivative

. . ber of rul
1., number of steps used = 2, number of rules used = 1, integrand size = 8, i L

integrand size
0.125, Rules used = {3767}

tan’(a +bx) 3tan’(@+bx) tan’(a+bx) tan(a + bx)
+ + +
7b 5b b b

Antiderivative was successfully verified.

[In] Int[Sec[a + b*x]~8,x]

[Out] Tanl[a + b*x]/b + Tan[a + b*x]~3/b + (3*Tanl[a + b*x]~5)/(5%b) + Tan[a + b*x]
~7/(7*b)

Rule 3767

Int[csc[(c_.) + (d_)*(x_)]"(n_), x_Symbol] :> -Dist[d~(-1), Subst[Int[Expa
ndIntegrand[(1 + x"2)"(n/2 - 1), x], x], x, Cotl[c + d*x]], x] /; FreeQ[{c,
d}, x] &% IGtQ[n/2, 0]

Rubi steps
Subst ( [ (1 + 3x% + 3x* + x°) dx, x, — tan(a + bx
fsecs(a +bx)dx = - (f( - ) ( ))
tan(a + bx) tan®(a+bx) 3tan’(a+bx) tan’(a + bx)
b b 5b 7b

Mathematica [A] time = 0.218945, size = 43, normalized size = 0.81

;tan7(a + bx) + gtan5(a + bx) + tan>(a + bx) + tan(a + bx)
b
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Antiderivative was successfully verified.

[In] Integrate[Sec[a + b*x]~8,x]

[Out] (Tan[a + b*x] + Tan[a + b*x]~3 + (3*Tan[a + b*x]"5)/5 + Tan[a + bxx]"7/7)/b

Maple [A] time = 0.043, size = 44, normalized size = 0.8

tan(bx+a)( 16 (sec(bx + a))6 6 (sec (bx + a))4 8 (sec (bx + a))2
b 35 7 - 35 - 35

Verification of antiderivative is not currently implemented for this CAS.
[In] int(sec(b*x+a)”8,x)

[Out] -1/b*(-16/35-1/7*sec(b*x+a) ~6-6/35*sec(b*x+a) ~4-8/35*sec(b*x+a) ~2) *xtan (b*x+

a)

Maxima [A] time = 1.07473, size = 59, normalized size = 1.11

5 tan (bx + a)’ + 21 tan (bx + a)° + 35 tan (bx + a)° + 35 tan (bx + a)
35b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)~8,x, algorithm="maxima")

[Out] 1/35%(5xtan(b*xx + a)”7 + 21xtan(b*x + a)~5 + 3b5xtan(b*x + a)~3 + 3bxtan(b*x
+a))/b

Fricas [A] time = 1.39288, size = 135, normalized size = 2.55

(16 cos (bx + a)° + 8 cos (bx + a)4 + 6 cos (bx + a)z + 5) sin (bx + a)

350b cos (bx + a)7

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(sec(b*x+a)”8,x, algorithm="fricas")

[Out] 1/35%(16*cos(b*x + a)”6 + 8*cos(b*x + a)~4 + 6xcos(b*x + a)”2 + 5)*sin(b*x
+ a)/(bxcos(bxx + a)~7)

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

f sec8 (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)**8,x)

[Out] Integral(sec(a + b*x)**8, x)

Giac [A] time = 1.27431, size = 59, normalized size = 1.11

5 tan (bx + a)’ + 21 tan (bx + a)° + 35 tan (bx + a)° + 35 tan (bx + a)
35b

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)”8,x, algorithm="giac")

[Out] 1/35%(5xtan(b*x + a)”7 + 21xtan(b*x + a)~5 + 35xtan(b*x + a)~3 + 35xtan(b*x
+ a))/b
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7
39  [secz(a+bx)dx

Optimal. Leaf size=85

5 1
2sin(a +bx) sec? (a +bx) _ 6sin(a + by)Vseca + b 6/cos(a + bx)sec(a + bx)E (z (a + bo) 2)
5b 5b 5b

[Out] (-6*Sqrt[Cos[a + b*x]]*EllipticE[(a + b*x)/2, 2]*Sqrt[Secla + bx*x]])/(5%b)
+ (6xSqrt[Secla + b*x]]*Sin[a + bx*x])/(5xb) + (2*Sec[a + b*x]~(5/2)*Sin[a +
b*x] )/ (5%b)

Rubi [A] time = 0.0370816, antiderivative size = 85, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 4, number of rules used = 3, integrand size = 10, e -

integrand size
0.3, Rules used = {3768, 3771, 2639}

5 1
2sin(a + bx) sec2(a + bx) N 6 sin(a + bx)+/sec(a + bx) 6ycos(a + bx)Vsec(a + bx)E (E(a + bx)| 2)
5b 5b 5b

Antiderivative was successfully verified.

[In] Int[Secla + b*xx]~(7/2),x]

[Out] (-6*Sqrtl[Cos[a + b*x]]1*EllipticE[(a + bx*x)/2, 2]*Sqrt[Sec[a + b*x]])/(5%b)
+ (6xSqrt[Secla + b*x]]*Sin[a + b*x])/(5xb) + (2*Sec[a + b*x]~(5/2)*Sin[a +
bkx] )/ (5%b)

Rule 3768

Int[(cscl(c_.) + (d_.)*(x_)1*(b_.))"(n_), x_Symbol] :> -Simp[(b*Cos[c + d*x
Ix(bxCsclc + d*x])"(n - 1))/(d*(n - 1)), x] + Dist[(b"2%(n - 2))/(n - 1), I
nt[(b*Csclc + d*x])"(n - 2), x], x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1] &&
IntegerQ[2+*n]

Rule 3771

Int[(cscl(c_.) + (d_.)*(x_)]*(b_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + dx*x]
)"n*Sin[c + d*x]"n, Int[1/Sinl[c + d*x]1°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2639
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Int[Sqrtlsin[(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2*EllipticE[(1*(c - P
i/2 + d*x))/2, 2])/d, x] /; FreeQl{c, d}, x]

Rubi steps
: b b
U 2 sec? i 3 3
fsecz(a + bx)dx = sec? (@ + bx) sinfa + b) + = fsecZ(a + bx)dx
5b 5
5
6+/sec(a + bx) sin(a + bx) N 2sec2(a + bx)sin(a +bx) 3 f 1 P
= —= | ——=dx
5b 5b 5J yfsec(a + bx)
5
6V bx) si b 2 sec? bx) si b 1
_ sec(a + be) sin(a + bx) N sec2(a + be) sin(a + bx) - (3\/cos(a " bx)\/sec(a " bx)) f@
—— (1 ——— 5
B 6ycos(a + bx)E ( E(a + bx)| 2) sec(a + bx) N 6+/sec(a + bx) sin(a + bx) N 2sec2(a + bx)sin(a

B 5b 5b 5b

Mathematica [A] time = 0.174773, size = 59, normalized size = 0.69

5 5
sec2(a + bx) (7 sin(a + bx) + 3sin(3(a + bx)) — 12 cos2(a + bx)E ( %(a + bx)| 2))
100

Antiderivative was successfully verified.

[In] Integrate[Sec[a + bxx]~(7/2),x]

[Out] (Secla + bxx]~(5/2)*(-12*Cos[a + b*x]~(5/2)*EllipticE[(a + b*x)/2, 2] + 7*S
infa + b*x] + 3%Sin[3*(a + bx*x)]))/(10%*b)

Maple [B] time = 2.199, size = 358, normalized size = 4.2

2
% — (-2 (cos (1/2bx + a/2))* +1) (sin (b?x + g)) (12 \/2 (sin (1/2 bx + a/2))* - 1\/ (sin (1/2 bx + a/2))*EllipticE (c

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sec(b*x+a)~(7/2),x)
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[Out] 2/5*%(-=(-2*cos(1/2*xbxx+1/2*a) " 2+1)*sin(1/2*b*x+1/2*a)~2)~(1/2)/(8*sin(1/2xb*
x+1/2%a) "6-12*sin (1/2*b*x+1/2%a) "4+6*xsin(1/2*b*x+1/2*a) "2-1) /sin(1/2*b*x+1/

2%a) "3* (12*% (2*sin(1/2xbxx+1/2%a) "2-1) " (1/2) *(sin(1/2*xb*xx+1/2*a) ~2) ~(1/2) *E1
lipticE(cos(1/2%b*x+1/2%a),27(1/2))*sin(1/2xb*x+1/2%a) ~4-24*sin(1/2*b*x+1/2

*a) "6*cos (1/2*xb*xx+1/2*%a)-12* (2*xsin (1/2*b*x+1/2%a) "2-1) " (1/2) *(sin(1/2*b*x+1
/2%a)”~2)~(1/2)*EllipticE(cos(1/2xb*x+1/2%a),27(1/2))*sin(1/2*bxx+1/2%a) ~2+2

4xsin (1/2%b*x+1/2%a) “4xcos (1/2¥b*x+1/2%a) +3*% (2*sin (1/2*xb*x+1/2*a) "2-1)"(1/2
)*(sin(1/2*%bxx+1/2%a) ~2) " (1/2)*E1llipticE(cos (1/2*b*x+1/2%a),27(1/2))-8*sin(
1/2*bxx+1/2*a) "2*cos (1/2*b*x+1/2*a) ) * (-2*xsin (1/2*b*x+1/2%a) "4+sin(1/2*b*x+1
/2%a)"2) " (1/2)/ (2*cos (1/2xb*x+1/2*a) "2-1)"(1/2) /b

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

7
fsec (bx + a)2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(bxx+a)~(7/2),x, algorithm="maxima"

[Out] integrate(sec(b*x + a)~(7/2), x)

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

7
integral (sec (bx +a)z, x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)”(7/2),x, algorithm="fricas")

[Out] integral(sec(bxx + a)~(7/2), x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(sec(bx*x+a)**(7/2),x)

[Out] Timed out

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

7
fsec (bx + a)2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)~(7/2),x, algorithm="giac")

[Out] integrate(sec(b*x + a)~(7/2), x)
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5
310 [ secZ(a+bx)dx

Optimal. Leaf size=62

2+/cos(a + bx)+/sec(a + bx)EllipticF (%(a + bx), 2) 2 sin(a + bx) secg(u + by)

3D - 3D

[Out] (2#Sqrt[Cos[a + b*x]]*EllipticF[(a + b*x)/2, 2]*Sqrt[Secl[a + b*x]])/(3*b) +
(2xSec[a + b*x]~(3/2)*Sin[a + b*x])/(3*b)

Rubi [A] time = 0.0269803, antiderivative size = 62, normalized size of antiderivative =

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

0.3, Rules used = {3768, 3771, 2641}

integrand size

1
2sin(a + bx) Secg(a T by) 2+/cos(a + bx)+/sec(a + bx)F(E(a + bx)| 2)
3b 3b

Antiderivative was successfully verified.

[In] Int[Secl[a + b*xx]~(5/2),x]

[Out] (2*Sqrt[Cos[a + b*x]]*EllipticF[(a + b*x)/2, 2]*Sqrt[Secl[a + b*x]]1)/(3*b) +
(2xSec[a + b*x]~(3/2)*Sin[a + b*x])/(3*b)

Rule 3768

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> -Simp[(b*Cos[c + d*x
I*(bxCsclc + d*x])"(n - 1))/(@*(n - 1)), x] + Dist[(b"2*(n - 2))/(n - 1), I
nt[(b*Csclc + d*x])"(n - 2), x], x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1] &&
IntegerQ[2*n]

Rule 3771

Int[(cscl(c_.) + (d_.)*(x_)]*(b_.))"(n_), x_Symbol] :> Dist[(b*Cscl[c + d*x]
)"n*Sin[c + d*x] n, Int[1/Sin[c + d*x]°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2641
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Int[1/Sqrtlsin[(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2*EllipticF[(1*(c -
Pi/2 + d*x))/2, 2])/d, x] /; FreeQ[{c, d}, x]

Rubi steps

3

5 2sec? bx) si b 1
fsecZ(a + bx)dx = sec? (@ + b sinfa + by) + 3 f vsec(a + bx) dx

3b

3
_ 2sec2(a + bx)sin(a +bx) 1

1
2 + 3 (\/cos(a + bx)y/sec(a + bx)) f m dx
2y/cos(a + bx)F ( %(ﬂ + bX)| 2) Vsec(a + bx) 2sec§(a + bx) sin(a + bx)
— +

3b 3b

Mathematica [A] time = 0.0674676, size = 46, normalized size = 0.74

3 3
2sec2(a + bx) (cosi(a + bx)EllipticF (%(a + bx), 2) + sin(a + bx))
3b

Antiderivative was successfully verified.

[In] Integrate[Sec[a + bxx]~(5/2),x]

[Out] (2xSecla + b*x]~(3/2)*(Cos[a + b*x]~(3/2)*EllipticF[(a + b*x)/2, 2] + Sin[a
+ b*x]))/(3%b)

Maple [B] time = 1.266, size = 213, normalized size = 3.4

_% ~2 (sin (1/2bx + a/2)?\2 (sin (1/2bx + a/2))? ~ 1EllipticF (Cos 1A/2bx + a/2), x/i) (sin (1/2 bx + a/2))? + \K

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sec(b*x+a)~(5/2),x)

[Out] -2/3%(-2*(sin(1/2*xb*x+1/2*a) ~2) " (1/2)*(2*sin(1/2*b*x+1/2*a) " 2-1)~(1/2)*E11li
pticF(cos(1/2%b*xx+1/2%a),27(1/2))*sin(1/2xb*x+1/2%a) "2+ (sin(1/2*b*x+1/2%a)~
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2)7(1/2) % (2*xsin(1/2%b*x+1/2%a)~2-1)~(1/2)*E1llipticF (cos (1/2*bxx+1/2%a) , 27 (1
/2))-2%sin(1/2*b*xx+1/2*a) "2*cos (1/2*xbxx+1/2*a) ) * ((2*xcos (1/2*b*x+1/2%a) ~2-1)
*sin(1/2%bxx+1/2%a)~2) " (1/2) / (-2*%sin(1/2*b*x+1/2*a) “4+sin(1/2*b*x+1/2*a) ~2)
~(1/2)/(2*%cos (1/2*xb*x+1/2%a) "2-1) " (3/2) /sin(1/2*b*xx+1/2*a) /b

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

5
fsec (bx + a)2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(bxx+a)~(5/2),x, algorithm="maxima"

[Out] integrate(sec(b*x + a)~(5/2), x)

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

5
integral (sec (bx + a)2 ,x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)~(5/2),x, algorithm="fricas")

[Out] integral(sec(b*x + a)~(5/2), x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)**(5/2),x)

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

5
fsec (bx + a)2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)~(5/2),x, algorithm="giac")

[Out] integrate(sec(b*x + a)~(5/2), x)
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3
311 [ secZ(a+bx)dx

Optimal. Leaf size=58

2sin(a + bx)ysec(a + bx) 2+/cos(a + bx)+/sec(a + bx)E ( %(a + bx)l 2)
b B b

[Out] (-2*Sqrt[Cos[a + bxx]]*EllipticE[(a + b*x)/2, 2]*Sqrt[Secla + b*x]])/b + (2
xSqrt [Secla + b*x]]*Sin[a + bx*x])/b

Rubi [A] time = 0.0255371, antiderivative size = 58, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 3, number of rules used = 3, integrand size = 10, e o e

0.3, Rules used = {3768, 3771, 2639}

integrand size

2sin(a + bx)vsec(@ + bx) 2+/cos(a + bx)+/sec(a + bx)E ( %(a + bx)l 2)
b B b

Antiderivative was successfully verified.

[In] Int[Secla + b*x]~(3/2),x]

[Out] (-2*Sqrt[Cos[a + bxx]]*EllipticE[(a + b*x)/2, 2]*Sqrt[Secla + b*x]])/b + (2
*Sqrt[Sec[a + b*x]]*Sin[a + bxx])/b

Rule 3768

Int[(cscl(c_.) + (d_)*(x_)I*(_.))"(n_), x_Symbol] :> -Simp[(b*Cos[c + d*x
1*(b*Cscl[c + d*x])~(n - 1))/(d*x(n - 1)), x] + Dist[(b"2%(n - 2))/(n - 1), I
nt[(b*Csclc + d*x])"(n - 2), x], x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1] &&
IntegerQ[2x*n]

Rule 3771

Int[(cscl(c_.) + (d_.)*(x_)]*(b_.))"(n_), x_Symbol] :> Dist[(b*Cscl[c + d*x]
)"n*Sin[c + d*x] n, Int[1/Sinlc + d*x]"n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2639
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Int[Sqrtlsin[(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2*EllipticE[(1*(c - P
i/2 + d*x))/2, 2])/d, x] /; FreeQl{c, d}, x]

Rubi steps
3 2+/sec(a + bx) sin(a + bx) 1
fsecZ(a+bx)dx= 5 —fmdx

_ 2vsec(a + bz) sina + bx) (\/cos(a + bx)y/sec(a + bx)) f\/cos(a + bx) dx
2+/cos(a + bx)E (%(a + bx)| 2) Vsec(a + bx) 24/sec(a + bx) sin(a + bx)
_ +
b

b

Mathematica [A] time = 0.0475868, size = 45, normalized size = 0.78

2\/sec(a + b9 (sin(a + bx) — Jcos(@ + BOE ( La+b) 2))

b

Antiderivative was successfully verified.

[In] Integrate[Sec[a + bxx]~(3/2),x]

[Out] (2#Sqrt[Sec[a + b*x]]1*(-(Sqrt[Cos[a + bxx]]*EllipticE[(a + b*x)/2, 2]) + Si
nla + bxx]))/b

Maple [A] time = 1.062, size = 101, normalized size = 1.7

, \/2 (sin (1/2 bx + a/2))* - 1\/(sin (1/2bx + a/2))°EllipticE (cos (1/2bx + a/2), V2) = 2 (sin (1/2 bx + a/2))” cos (1/2

sin (1/2 bx + a/2) \/2 (cos (1/2 bx + a/2))* - 1b

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sec(b*x+a)~(3/2),x)

[Out] -2x((2*sin(1/2xb*x+1/2%a)~2-1)"(1/2)*(sin(1/2*b*x+1/2%a)~2)~(1/2)*E1llipticE
(cos(1/2%b*x+1/2%a) ,2"(1/2))-2*sin(1/2*xb*xx+1/2%a) "2*%cos (1/2*xb*x+1/2%*a))/sin
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(1/2%b*x+1/2*a)/ (2%cos (1/2*xb*xx+1/2*a)~2-1)~(1/2) /b

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

3
fsec (bx + a)2 dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate(sec(b*x + a)~(3/2), x)

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

3
integral (Sec (bx +a)z, x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(bx*x+a)”(3/2),x, algorithm="fricas")

[Out] integral(sec(bxx + a)~(3/2), x)

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

3
fseci (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral(sec(a + b*x)**(3/2), x)
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Giac [F] time = 0., size = 0, normalized size = 0.

3
fsec (bx + a)2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)”~(3/2),x, algorithm="giac")

[Out] integrate(sec(b*x + a)~(3/2), x)



135

312 [ +sec(a + bx)dx

Optimal. Leaf size=36

24/cos(a + bx)y/sec(a + bx)EllipticF (%(a + bx), 2)
b

[Out] (2%Sqgrt[Cosl[a + b*x]]*EllipticF[(a + b*x)/2, 2]*Sqrt[Secl[a + b*x]])/b

Rubi [A] time = 0.0167242, antiderivative size = 36, normalized size of antiderivative =

. . b f rul
1., number of steps used = 2, number of rules used = 2, integrand size = 10, T

0.2, Rules used = {3771, 2641}

integrand size

2+/cos(a + bx)y/sec(a + bx)F ( %(a + bx)| 2)
b

Antiderivative was successfully verified.

[In] Int([Sqrt[Secl[a + b*x]],x]
[Out] (2*xSqrt[Cos[a + b*x]]*EllipticF[(a + b*x)/2, 2]*Sqrt[Sec[a + b*x]])/b

Rule 3771

Int[(cscl(c_.) + (d_.)*(x_)]*(b_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + d*x]
) n*Sin[c + d*x] n, Int[1/Sinlc + d*x]°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2641
Int[1/Sqrtsin[(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2*EllipticF[(1*(c -

Pi/2 + d*x))/2, 21)/d, x] /; FreeQl{c, d}, xI]

Rubi steps

f\/sec(a + bx)dx = (\/cos(a + bx)\/sec(a + bx)) f ﬁ dx
cos(a + bx

2+/cos(a + bx)F ( %(a + bx)| 2) Vsec(a + bx)
- b
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Mathematica [A] time = 0.028913, size = 36, normalized size = 1.

24/cos(a + bx)y/sec(a + bx)EllipticF (%(u + bx), 2)
b

Antiderivative was successfully verified.

[In] Integrate[Sqrt[Secla + b*x]],x]

[Out] (2*xSqrt[Cos[a + b*x]]*EllipticF[(a + b*x)/2, 2]*Sqrt[Sec[a + b*x]])/b

Maple [B] time = 0.883, size = 133, normalized size = 3.7

\/(2 (cos (1/2bx + 11/2))2 - 1) (sin (1/2bx + a/2))2\/(sin (1/2bx + a/2))2\/—2 (cos (1/2bx + 11/2))2 + 1EllipticF (cos |

\/—2 (sin (1/2 bx + a/2))* + (sin (1/2 bx + a/2))* sin (1/2 bx + a/2) \/2 (cos (1/2 bx + af2))* — 1b

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sec(b*x+a)~(1/2),x)

[Out] -2*%((2*cos(1/2*b*x+1/2*a) " 2-1)*sin(1/2*b*x+1/2*a)~2) " (1/2)*(sin(1/2*bxx+1/2
*a)"2) " (1/2) * (-2*xcos (1/2xbxx+1/2%a) "2+1) ~(1/2) / (-2*sin(1/2*bxx+1/2*a) “4+sin
(1/2*%bxx+1/2%a) ~2) ~(1/2)*E1llipticF (cos (1/2*b*x+1/2%a) ,27(1/2)) /sin(1/2*%b*x+
1/2*a)/ (2*xcos (1/2*b*x+1/2*a) "2-1)"(1/2) /b

Maxima [F] time = 0., size = 0, normalized size = 0.
f\/sec (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate(sqrt(sec(b*x + a)), x)
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Fricas [F] time = 0., size = 0, normalized size = 0.
integral (\/ sec (bx + a), x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(bxx+a)~(1/2),x, algorithm="fricas")

[Out] integral(sqrt(sec(b*x + a)), x)

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

f Vsec (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)**(1/2),x)

[Out] Integral(sqrt(sec(a + b*x)), x)

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

f\/sec (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(bxx+a)~(1/2),x, algorithm="giac")

[Out] integrate(sqrt(sec(b*x + a)), x)
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1
3.13 f m dx

Optimal. Leaf size=36

2+/cos(a + bx)+/sec(a + bx)E ( %(a + bx)l 2)
b

[Out] (2xSqrt[Cos[a + b*x]]*EllipticE[(a + bx*x)/2, 2]*Sqrt[Secla + b*x]])/b

Rubi [A] time = 0.0171722, antiderivative size = 36, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 10, e e =

0.2, Rules used = {3771, 2639}

integrand size

2+/cos(a + bx)+/sec(a + bx)E ( %(a + bx)l 2)
b

Antiderivative was successfully verified.

[In] Int[1/Sqrt[Secl[a + b*x]],x]
[Out] (2*xSqrt[Cos[a + b*x]]*EllipticE[(a + b*x)/2, 2]*Sqrt[Sec[a + b*x]])/b

Rule 3771

Int[(cscl(c_.) + (A_.)*(x_)1*(b_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + d*x]
) n*Sin[c + d*x]"n, Int[1/Sin[c + d*x]°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2639
Int[Sqrtlsinl[(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2*EllipticE[(1*(c - P

i/2 + d*x))/2, 2]1)/d, x] /; FreeQ[{c, d}, x]

Rubi steps
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f \/ﬁ dx = (\/COS(a + bx)y/sec(a + bx)) f Vcos(a + bx) dx
2eos{a + BE (3o + b)|2) Veeeta + 5)

b

Mathematica [A] time = 0.0344761, size = 36, normalized size = 1.

2F (%(a + b)) 2)
by/cos(a + bx)y/sec(a + bx)

Antiderivative was successfully verified.

[In] Integrate[1/Sqrt[Secl[a + b*x]],x]

[Out] (2xEllipticE[(a + b*x)/2, 2])/(b*Sqrt[Cos[a + b*x]]*Sqrt[Secla + b*x]])

Maple [B] time = 0.936, size = 133, normalized size = 3.7

\/(2 (cos (1/2bx + a/2))* = 1) (sin (1/2bx + a/2))2\/(sin (1/2bx + a/2))2\/—2 (cos (1/2bx + a/2)) + 1EllipticE (cos

\/ —2 (sin (1/2 bx + a/2))* + (sin (1/2 bx + a/2))* sin (1/2 bx + a/2) \/2 (cos (1/2 bx + a/2))* - 1b

2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/sec(b*x+a)”~(1/2),x)

[Out] 2*((2*cos(1/2*xb*x+1/2*a) " 2-1)*sin(1/2*xb*x+1/2*a)~2) " (1/2)*(sin(1/2%b*x+1/2*
a)~2) " (1/2)*(-2*cos (1/2xb*x+1/2*a) "2+1) ~(1/2) *EllipticE(cos (1/2*%b*x+1/2%*a),
27(1/2))/(-2xsin(1/2%b*x+1/2*a) ~4+sin(1/2*b*x+1/2*a) ~2) ~(1/2) /sin(1/2*b*xx+1

/2%a) / (2*%cos (1/2*bxx+1/2*a)~2-1)"(1/2) /b

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

1
f Vsec (bx + a) ax



Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate(l/sqrt(sec(b*x + a)), x)
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Fricas [F] time = 0., size = 0, normalized size = 0.

1
integral | ——————, x
s (\/sec (bx + a) )

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/sec(b*x+a)”~(1/2),x, algorithm="fricas")

[Out] integral(1/sqrt(sec(b*x + a)), x)

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

1
f vVsec (a + bx) ax

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/sec(bxx+a)**(1/2),x)

[Out] Integral(1l/sqrt(sec(a + b*x)), x)

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

1
f vVsec (bx + a) ax

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate(1/sqrt(sec(b*x + a)), x)



141

314 [——dx
sec2 (a+bx)

Optimal. Leaf size=62

2+/cos(a + bx)v/sec(a + bx)EllipticF (%(a + bx), 2) 2 sin(a + bx)

+
3b 3b+/sec(a + bx)

[Out] (2*%Sqrt[Cos[a + b*x]]*EllipticF[(a + b*x)/2, 2]*Sqrt[Secl[a + b*x]])/(3xb) +
(2+¢Sin[a + bx*x])/(3*b*Sqrt[Sec[a + b*x]])

Rubi [A] time = 0.0280829, antiderivative size = 62, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 3, number of rules used = 3, integrand size = 10, e o e

0.3, Rules used = {3769, 3771, 2641}

integrand size

2sin(a + bx) 2+/cos(a + bx)v/sec(a + bx)F ( %(a + bx)| 2)

+
3b+/sec(a + bx) 3b

Antiderivative was successfully verified.

[In] Int[Secl[a + b*xx]~(-3/2),x]

[Out] (2*xSqrt[Cos[a + b*x]]*EllipticF[(a + b*x)/2, 2]*Sqrt[Secl[a + b*x]])/(3xb) +
(2+¢Sin[a + bx*x])/(3*b*Sqrt[Sec[a + b*x]])

Rule 3769

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*xCscl[c + d*x])~(n + 1))/(bxd*n), x] + Dist[(n + 1)/(b"2%n), Int[(b*Cscl[c +
d*x])"(n + 2), x], x] /; FreeQ[{b, c, d}, x] && LtQ[n, -1] && IntegerQ[2*n
]

Rule 3771

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + d*x]
) n*Sin[c + d*x]"n, Int[1/Sin[c + d*x]°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2641
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Int[1/Sqrtlsin[(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2*EllipticF[(1*(c -
Pi/2 + d*x))/2, 2])/d, x] /; FreeQ[{c, d}, x]

Rubi steps

1 2sin(a + bx) 1
f—dx e e —f sec(a + bx) dx
secg(a + bx) 3bv/sec(a + bx) 3

_ 2sin(a + bx) 1 1

TN T T + 3 (\/COS(LZ + bx)\/sec(a + bx)) f ——cos(a o) dx
2+/cos(a + bx)F ( %(a + bx)| 2) vVsec(a + bx) 2sin(a + bx)

- 3 " 3byec(a + bx)

Mathematica [A] time = 0.0442057, size = 49, normalized size = 0.79

Jsec@ + b9 (2\/008(11 T hElipticF (%(a T b), 2) T sin(2(a + bx)))
3b

Antiderivative was successfully verified.

[In] Integrate[Sec[a + b*x]~(-3/2),x]

[Out] (Sqrt[Secl[a + b*x]]*(2xSqrt[Cos[a + b*xx]]*EllipticF[(a + b*x)/2, 2] + Sin[2
*(a + b*x)]))/(3*b)

Maple [B] time = 1.485, size = 179, normalized size = 2.9

: 2
_% (2 (cos (12bx + a/2)) — 1) (sin (b?x + g)) [4 (sin (1/2 bx + a/2))* cos (1/2 bx + a/2) + \/(sin (b?x + g)) 2 (s

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/sec(b*xx+a)~(3/2),x)

[Out] -2/3*%((2*cos(1/2%b*xx+1/2%a) "2-1)*sin(1/2*bxx+1/2%a) "2) ~(1/2)*(4*xsin(1/2*b*x
+1/2%a) “4*cos (1/2*xb*xx+1/2*%a)+(sin(1/2*b*xx+1/2%a) " 2) " (1/2)*(2*sin(1/2*xb*x+1/
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2%a)"2-1)"(1/2)*EllipticF (cos(1/2*%b*xx+1/2%a) ,27(1/2))-2*sin(1/2*%b*x+1/2%a)”
2xcos (1/2xb*xx+1/2*a) )/ (-2*xsin(1/2%bxx+1/2*a) "4+sin(1/2*b*xx+1/2%a)"2)~(1/2)/
sin(1/2%bxx+1/2%a)/ (2xcos(1/2*b*xx+1/2%a) ~2-1)"(1/2)/b

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

1
dx

3
sec (bx + a)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/sec(b*x+a)”~(3/2),x, algorithm="maxima")

[Out] integrate(sec(b*x + a)~(-3/2), x)

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

. 1
integral [—3, x]
sec (bx + a)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1l/sec(b*x+a)~(3/2),x, algorithm="fricas")

[Out] integral(sec(b*x + a)~(-3/2), x)

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

1
3 dx

sec2 (a + bx)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/sec(b*x+a)**(3/2),x)

[Out] Integral(sec(a + b*x)**(-3/2), x)
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Giac [F] time = 0., size = 0, normalized size = 0.

1
dx

3
sec (bx + a)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/sec(b*x+a)”~(3/2),x, algorithm="giac")

[Out] integrate(sec(b*x + a)~(-3/2), x)



145

315 [———dx
sec2 (a+bx)

Optimal. Leaf size=62

6+/cos(a + bx)+/sec(a + bx)E ( %(a + bx)| 2)
+
5b

2sin(a + bx)
3
5bsec2(a + bx)

[Out] (6%Sqrt[Cos[a + b*x]]*EllipticE[(a + b*x)/2, 2]*Sqrt[Secla + b*x]])/(5%b) +
(2«#Sinfa + b*x])/(5*bxSeca + b*x]~(3/2))

Rubi [A] time = 0.0286673, antiderivative size = 62, normalized size of antiderivative =

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

0.3, Rules used = {3769, 3771, 2639}

integrand size

2 sin(a + bx)
3
5bsecz(a + bx)

6+/cos(a + bx)+/sec(a + bx)E ( %(a + bx)| 2)
+
5b

Antiderivative was successfully verified.

[In] Int[Secla + b*x]~(-5/2),x]

[Out] (6xSqrt[Cos[a + b*x]]*EllipticE[(a + b*x)/2, 2]*Sqrt[Secl[a + b*x]])/(5*b) +
(2xSinf[a + bx*x])/(5*b*Secl[a + b*x]~(3/2))

Rule 3769

Int[(cscl(c_.) + (d_.)*(x_)1*(b_.))"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
bxCscl[c + d*x])~(n + 1))/(bxd*n), x] + Dist[(n + 1)/(b~2%n), Int[(bxCscl[c +
d*x])"(m + 2), x], x] /; FreeQ[{b, c, d}, x] && LtQ[n, -1] && IntegerQ[2*n
]

Rule 3771

Int[(cscl(c_.) + (d_.)*(x_)]*(b_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + dx*x]
)"n*Sin[c + d*x]"n, Int[1/Sinl[c + d*x]1°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2639
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Int[Sqrtlsin[(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2*EllipticE[(1*(c - P
i/2 + d*x))/2, 2])/d, x] /; FreeQl{c, d}, x]

Rubi steps

1 i 2 sin(a + bx) N 3 f 1 i
5— = 3— — e —
sec2(a + bx) 5bsecz(a + bx) 5J ysec(a + bx)

_JEEQLQL+1@JmWHWﬂ%%@+WDwaW“”@W

- 3
5bsec2(a + bx)

6+/cos(a + bx)E (%(a + bx)| 2) vsec(a+bx) 5 sin(a + bx)
_ +

3
5b 5bsecz(a + bx)

Mathematica [A] time = 0.0693045, size = 55, normalized size = 0.89

\sec(@ + o) (sin(a + bx) + $in(3(a + b)) + 12v/cos(@ + BOE ( La+bx)| 2))

106

Antiderivative was successfully verified.

[In] Integrate[Secl[a + b*x]~(-5/2),x]

[Out] (Sqrt[Secl[a + b*x]]*(12*Sqrt[Cos[a + b*x]]*EllipticE[(a + b*x)/2, 2] + Sin[
a + bxx] + Sin[3*(a + b*x)]))/(10%b)

Maple [B] time = 1.212, size = 202, normalized size = 3.3

2
—52—b (2 (cos (1/2bx + a/2))* - 1) (sin (%x + g)) (—8 (sin (1/2 bx + a/2))® cos (1/2 bx + a/2) + 8 (sin (1/2 bx + a/2))* ¢

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/sec(bxx+a)~(5/2),x)

[Out] -2/5%((2*cos(1/2%b*xx+1/2%a) "2-1)*sin(1/2*bxx+1/2%a) ~2) "~ (1/2)*(-8*sin(1/2*bx*
x+1/2%a) “6xcos (1/2%bxx+1/2%a)+8*sin (1/2*xb*xx+1/2%a) “4*cos (1/2%b*xx+1/2%a) -3x*(
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2*%sin(1/2%b*x+1/2xa) "2-1) " (1/2) *(sin(1/2*b*x+1/2*a) ~2) ~(1/2)*EllipticE(cos(
1/2*%bxx+1/2%a) ,27(1/2) ) -2xsin(1/2*bxx+1/2%a) ~2*cos (1/2*b*x+1/2*a) )/ (-2*sin(
1/2xbxx+1/2%a) ~4+sin (1/2%b*x+1/2%a) ~2) ~(1/2) /sin(1/2%b*x+1/2%a) / (2*cos (1/2%
b*x+1/2xa)~2-1)~(1/2) /b

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

1
dx

- 5
sec (bx + a)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/sec(b*x+a)”~(5/2),x, algorithm="maxima"

[Out] integrate(sec(b*x + a)~(-5/2), x)

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

. 1
integral [—5, x]
sec (bx + a)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/sec(b*x+a)~(5/2),x, algorithm="fricas")

[Out] integral(sec(b*x + a)~(-5/2), x)

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

1
5

—dx
sec2 (a + bx)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/sec(b*x+a)**(5/2),x%)
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[Out] Integral(sec(a + b*x)**(-5/2), x)

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

1
dx

- 5
sec (bx + a)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(l/sec(b*x+a)~(5/2),x, algorithm="giac")

[Out] integrate(sec(b*x + a)~(-5/2), x)



149

316  [———dx
sec2 (a+bx)

Optimal. Leaf size=85

10+/cos(a + bx)+/sec(a + bx)EllipticF (%(a + bx), 2)

N 2sin(a + bx) N 10 sin(a + bx)
5
21b 7hsec? (a + bx) 21b+/sec(a + bx)

[Out] (10*Sqrt[Cos[a + b*x]]*EllipticF[(a + b*x)/2, 2]*Sqrt[Secl[a + bx*x]])/(21%Db)
+ (2#Sin[a + bxx])/(7*b*Sec[a + b*x]~(5/2)) + (10%Sin[a + bx*x])/(21xbxSqrt
[Secla + b*x]1)

Rubi [A] time = 0.0403677, antiderivative size = 85, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 4, number of rules used = 3, integrand size = 10, i L

integrand size
0.3, Rules used = {3769, 3771, 2641}

1
2 sin(a + by) . 10sin(a + bx) . 10+/cos(a + bx)+/sec(a + bx)F ( S+ bx)| 2)
5
7bsec3 (a + bx) 21b+/sec(a + bx) 21b

Antiderivative was successfully verified.

[In] Int[Secl[a + b*x]~(-7/2),x]

[Out] (10*Sqrt[Cos[a + b*x]]*EllipticF[(a + b*x)/2, 2]*Sqrt[Secla + b*x]])/(21xb)
+ (2xSinf[a + b*x])/(7*bxSec[a + bxx]~(5/2)) + (10%Sin[a + bx*x])/(21*%b*Sqrt
[Secl[a + b*x]])

Rule 3769

Int[(cscl(c_.) + (d_)*(x_)]*(b_.))"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*xCsclc + d*x])~(n + 1))/(bxd*n), x] + Dist[(n + 1)/(b"2%n), Int[(b*Cscl[c +
d*x])"(n + 2), x], x] /; FreeQ[{b, c, d}, x] && LtQ[n, -1] && IntegerQ[2*n
]

Rule 3771

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Dist[(b*Cscl[c + d*x]
) nxSin[c + d*x]"n, Int[1/Sinl[c + d*x]°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]
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Rule 2641

Int[1/Sqrt[sin[(c_.) + (d_.)*(x_)]], x_Symbol]
Pi/2 + d*x))/2, 21)/d, x] /; FreeQ[{c, d}, xI]

:> Simp [(2#E1llipticF[(1*(c -

Rubi steps

1 2 si b 5 1
7 = s1n(5a + bx) N : dx
sec2(a + bx) 7bsec2(a + bx) sec2(a + bx)

_ smﬁﬂ +bx) |, 10sinfa+ x) to f\/m(ix
7bsec? (a + bx) 21b\/m

2 sin(a + bx) 10sin(a + bx) 1 1
= + +—1(5 +b +b f B — |
7h Secg(a +by) 21bysec(a + bx) 21 ( ycos(a + bx)y/sec(a x)) TR X

1
10v/cos(@ + BO)F ( La +bx)| 2) V@B ginae by 10sin(@ by)
= + : +
21b 7b Secz(ﬂ + bx) 21b \/SeC(a + bX)

Mathematica [A] time = 0.0986761, size = 61, normalized size = 0.72

vsec(a + bx) (40\/cos(a + bx)EllipticF (%(a + bx), 2) +265sin(2(a + bx)) + 3sin(4(a + bx)))
84b

Antiderivative was successfully verified.

[In] Integrate[Sec[a + bxx]~(-7/2),x]

[Out] (Sqrt[Sec[a + b*x]]*(40*Sqrt[Cos[a + b*x]]*EllipticF[(a + b*x)/2, 2] + 26%S
in[2*(a + bxx)] + 3*Sin[4x*(a + b*x)]))/(84%b)

Maple [B] time = 1.247, size = 199, normalized size = 2.3

2
—%b (2 (cos (1/2bx + a/2))* - 1) (sin (bz—x - g)) (48 (cos (1/2bx + a/2))” =120 (cos (1/2 bx + 4/2)) +128 (cos (1/2

Verification of antiderivative is not currently implemented for this CAS.
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[In] int(1/sec(b*x+a)”~(7/2),x%)

[Out] -2/21%((2*cos(1/2*xb*x+1/2*a) " 2-1)*sin(1/2*b*xx+1/2%a)~2) " (1/2)*(48*cos(1/2*b
*x+1/2%a) "9-120*cos (1/2xbxx+1/2%a) ~7+128*cos (1/2*b*x+1/2*a) ~5-72*cos (1/2*b*
x+1/2*a) "3+5x (sin (1/2%b*x+1/2%a) "2) "~ (1/2) *(-2*cos (1/2*b*x+1/2*a) "2+1) " (1/2)
*EllipticF (cos(1/2*bxx+1/2%a) ,27(1/2))+16*cos(1/2xb*x+1/2*a))/(-2*sin(1/2*b
*x+1/2%a) “4+sin(1/2¥b*xx+1/2%a) "2) " (1/2) /sin(1/2*bxx+1/2*a)/ (2*cos (1/2*b*x+1

/2%a)~2-1)"(1/2)/b

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

1
dx

7
sec (bx + a)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/sec(b*x+a)”~(7/2),x, algorithm="maxima")

[Out] integrate(sec(b*x + a)~(-7/2), x)

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

. 1
integral [—7, x]
sec (bx + a)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1l/sec(b*x+a)”~(7/2),x, algorithm="fricas")

[Out] integral(sec(b*x + a)~(-7/2), x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(1/sec(bxx+a)**(7/2),x)

[Out] Timed out

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

1
[

sec (bx + a)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/sec(b*x+a)”~(7/2),x, algorithm="giac")

[Out] integrate(sec(b*x + a)~(-7/2), x)
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3.17 f (csec(a + bx))"? dx

Optimal. Leaf size=98

4 1
6¢3 sin(a + bx)+/csec(a + bx) ~ 6c’E (E(a + bx)| 2) N 2csin(a + bx)(csec(a + bx))>?
5b 5b+/cos(a + bx)+/csec(a + bx) 5b

[Out] (-6*%c”4*EllipticE[(a + b*x)/2, 2])/(5*b*Sqrt[Cos[a + b*x]]*Sqrt[cxSec[a + b
*x]]) + (6xc™3*Sqrt[c*Sec[a + b*x]]*Sin[a + bxx])/(5*b) + (2*c*(cxSec[a + b
*x])7(5/2)*Sinla + bxx])/(5%b)

Rubi [A] time = 0.0558185, antiderivative size = 98, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 4, number of rules used = 3, integrand size = 12, > %% _

integrand size
0.25, Rules used = {3768, 3771, 2639}

ap (1
6¢° sin(a + bx)ycsec(a +bx) 6c’E (E(u + bx)| 2) . 2csin(a + bx)(c sec(a + bx))>?
50 5b+/cos(a + bx)+/csec(a + bx) 5b

Antiderivative was successfully verified.

[In] Int[(c*Secla + bxx])~(7/2),x]

[Out] (-6*%c”4*EllipticE[(a + b*x)/2, 2])/(5*b*Sqrt[Cos[a + b*x]]*Sqrt[cxSec[a + b
*x]]) + (6xc™3*Sqrt[c*Sec[a + b*x]]*Sin[a + bxx])/(5*b) + (2*c*(cxSecla + b
*x])~(5/2)*Sin[a + bxx])/(5xb)

Rule 3768

Int[(cscl(c_.) + (d_.)*(x_)1*(b_.))"(n_), x_Symbol] :> -Simp[(b*Cos[c + d*x
Ix(bxCsclc + d*x])"(n - 1))/(d*(n - 1)), x] + Dist[(b"2%(n - 2))/(n - 1), I
nt[(b*Csclc + d*x])"(n - 2), x], x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1] &&
IntegerQ[2+*n]

Rule 3771

Int[(cscl(c_.) + (d_.)*(x_)]*(b_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + dx*x]
)"n*Sin[c + d*x]"n, Int[1/Sinl[c + d*x]1°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2639
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Int[Sqrtlsin[(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2*EllipticE[(1*(c - P
i/2 + d*x))/2, 2])/d, x] /; FreeQl{c, d}, x]

Rubi steps

2 5/2 o3 1
f (csec(a + b)) dy = 225ec@* b’;’; sina +bx) | = (3?) f (csec(a + bx))?2 dx

_ 6c3ycsec(a + bx) sin(a + bx) . 2c(csec(a + bx))>*sin(a +bx) 1 (3c4) f 1 0
- 5b 5b 5 ycsec(a + bx)
6c3+/csec(a + bx) sin(a + bx) . 2c(csec(a + bx))>?sin(a + bx) (304) [ Veos(a +bx) dx

- 5b 5b 5+/cos(a + bx)+/csec(a + ba

1
. 6c'E ( R+ bx)| 2) . 6c3y/csec(a + bx) sin(a + bx) s 2c(csec(a + bx))®? sin(a +
~ 5by/cos(a + bx)vcsec(a + bx) 5b 5b

Mathematica [A] time = 0.165577, size = 62, normalized size = 0.63

c(csec(a + bx))°? (7 sin(a + bx) + 3sin(3(a + bx)) — 12 cosg (a + bx)E ( %(a + bx)| 2))
10b

Antiderivative was successfully verified.

[In] Integratel[(cxSecla + bxx])~(7/2),x]

[Out] (cx(c*xSecla + b*x])~(5/2)*(-12*Cos[a + b*x]~(5/2)*EllipticE[(a + b*x)/2, 2]
+ 7*3in[a + b*x] + 3*Sin[3*(a + b*x)]1))/(10%*b)

Maple [C] time = 0.32, size = 354, normalized size = 3.6

2 2 '
2 (-1 + cos (bx + a))” cos (bx + a) (cos (bx + a) + 1) 31 (cos (bx + a))° EllipticE (1 (=1 + cos (bx + a)), i) /(cos (bx +

5b (sin (bx + a))° sin (bx + a)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((c*sec(b*xx+a))~(7/2),x)
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[Out] 2/5/b*(-1+cos(b*x+a)) 2% (3*xI*cos(b*x+a) "3*E1llipticE(I*(-1+cos(b*x+a))/sin(b
*x+a) ,I)*(1/(cos(bxx+a)+1) )~ (1/2) *(cos(b*x+a)/(cos(bxx+a)+1))~(1/2) *sin(b*x
+a)-3*%Ixcos(b*x+a) "3*EllipticF (I*(-1+cos(b*x+a))/sin(b*x+a),I)*(1/(cos (b*x+
a)+1)) " (1/2)*(cos(b*x+a)/ (cos (b*x+a)+1)) ~(1/2) *sin(b*x+a) +3*xI* (1/(cos (b*x+a
)+1))~(1/2) *(cos (b*x+a)/ (cos (b*x+a)+1) )~ (1/2) *cos (b*x+a) "2xE1lipticE(I*(-1+
cos(b*x+a))/sin(b*x+a) ,I)*sin(b*x+a)-3*xI*(1/(cos(b*x+a)+1))~(1/2)*(cos (b*x+
a)/(cos(b*x+a)+1))~(1/2)*E1lipticF (I*(-1+cos(b*x+a))/sin(b*x+a),I)*cos (b*x+

a) "2*sin(b*x+a)-3*cos (bxx+a) ~3+2*cos (b*x+a) ~2+1) *cos (b*x+a) * (cos (b*x+a)+1)~

2% (c/cos(b*x+a)) ~(7/2) /sin(b*x+a)~5

Maxima [F] time = 0., size = 0, normalized size = 0.
7
f (csec (bx +a))2 dx
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((c*sec(b*x+a))”~(7/2),x, algorithm="maxima")

[Out] integrate((c*sec(b*x + a))~(7/2), x)

Fricas [F] time = 0., size = 0, normalized size = 0.
integral (\/c sec (bx + a)c® sec (bx + a)3 , x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((c*sec(b*x+a))”~(7/2),x, algorithm="fricas")

[Out] integral(sqrt(c*xsec(b*x + a))*c”3*sec(b*x + a)~3, x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((c*xsec(b*x+a))*x(7/2),x)



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

f(c sec (bx + a)); dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((c*sec(b*x+a))~(7/2),x, algorithm="giac")

[Out] integrate((c*sec(b*x + a))~(7/2), x)
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318  [(csec(a + bx))?dx

Optimal. Leaf size=70

1
2c2+/cos(a + bx)EllipticF (E(a + bx), 2) vVcsec(a + bx) . 2¢sin(a + bx)(csec(a + bx))¥2
3b 3b

[Out] (2xc~2#Sqrt[Cos[a + b*x]]*EllipticF[(a + b*x)/2, 2]*Sqrt[cxSecl[a + bxx]])/(
3%b) + (2*kck(c*kSecla + b*x])~(3/2)*Sin[a + b*x])/(3*b)

Rubi [A] time = 0.0336493, antiderivative size = 70, normalized size of antiderivative =

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

0.25, Rules used = {3768, 3771, 2641}
202+/cos(a + BOF ( La+b) 2) VESSC@F B0 5 gina + bi)(esec(a + b2
+

3b 3b

integrand size

Antiderivative was successfully verified.

[In] Int[(c*Secl[a + b*x])~(5/2),x]

[Out] (2xc~2*Sqrt[Cos[a + bxx]]*EllipticF[(a + b*x)/2, 2]*Sqrt[c*Sec[a + b*xx]])/(
3*%b) + (2%ck(cxSecla + bxx])~(3/2)*Sinl[a + b*x])/(3*b)

Rule 3768

Int[(cscl(c_.) + (d_)*(x_)]*(b_.))"(n_), x_Symbol] :> -Simp[(b*Cos[c + dx*x
Jx(b*Csclc + d*x])"(n - 1))/(d*x(n - 1)), x] + Dist[(b™2x(n - 2))/(n - 1), I
nt[(b*Csclc + d*x]1)"(n - 2), x], x] /; FreeQl{b, c, d}, x] && GtQ[n, 1] &&
IntegerQ[2+*n]

Rule 3771

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Dist[(b*Cscl[c + d*x]
) n*Sin[c + d*x]"n, Int[1/Sin[c + d*x]°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2641

Int[1/8qrtlsinl(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2+EllipticF[(1*(c -
Pi/2 + d*x))/2, 21)/d, x] /; FreeQl[{c, d}, x]
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Rubi steps

2 bx))¥2 si bx) 1
f(c sec(a + bx))*2 dx = clesec(a + J;)Z sin(a + bx) + gcz f vesec(a + bx) dx

_ 2e(csec(a + bx))3/2 sin(a + bx) + 1 (CZ\/COS(IZ + bx)\/c sec(a + bx)) f

1
—d
3b 3 vcos(a + bx)
2c?+/cos(a + bx)F ( %(a + bx)l 2) \csec(a + bx) 2e(csec(a + bx)) 2 sin(a + bx)
= +

3b 3b

X

Mathematica [A] time = 0.0658061, size = 51, normalized size = 0.73

2c?+/csec(a + bx) (\/cos(a + bx)EllipticF (%(a + bx), 2) + tan(a + bx))
3b

Antiderivative was successfully verified.

[In] Integrate[(cxSecl[a + bxx])~(5/2),x]

[Out] (2xc~2#Sqrt[c*Sec[a + b*x]]1*(Sqrt[Cos[a + b*x]]*EllipticF[(a + b*x)/2, 2] +
Tan[a + b*x]))/(3%b)

Maple [C] time = 0.198, size = 128, normalized size = 1.8

(=2 + 2 cos (bx + a)) cos (bx + a) (cos (bx + a) + 1)* [ . 1 cos (bx + a) . i(-1+ cos(
B 3D (sin (bx + a))3 (Z\/(COS (bx+a)+1) \/COS (bx +a)+1 Elliptick ( sin (bx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((c*sec(bxx+a))~(5/2),%)

[Out] -2/3/b*(-1+cos(b*x+a))*(I*(1/(cos(b*x+a)+1))~(1/2)*(cos(b*x+a)/(cos (b*x+a)+
1))~ (1/2)*E1lipticF(I*(-1+cos(b*x+a))/sin(b*x+a),I)*cos(b*x+a)*sin(b*x+a)-c
os (bxx+a)+1)*cos (b*xx+a)* (cos (b*x+a)+1) 2% (c/cos (bxx+a)) ~(5/2) /sin(b*x+a)~3




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

f (csec (bx + a))? dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((c*sec(b*x+a))~(5/2),x, algorithm="maxima")

[Out] integrate((c*sec(b*x + a))~(5/2), x)

159

Fricas [F] time = 0., size = 0, normalized size = 0.
integral (\/ csec (bx + a)c? sec (bx + a)2 , x)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((cxsec(b*x+a))~(5/2),x, algorithm="fricas")

[Out] integral(sqrt(c*sec(b*x + a))*c 2*sec(b*x + a)~2, x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((c*xsec(b*x+a))**(5/2),x%)

[Out] Timed out

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

f (csec (bx + a))g dx

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((c*sec(b*x+a))~(5/2),x, algorithm="giac")

[Out] integrate((c*sec(b*x + a))~(5/2), x)
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319  [(csec(a + bx))¥?dx

Optimal. Leaf size=66

2 1
desinta+ byl 2CE(36e+il2)

b by/cos(a + bx)y/csec(a + bx)

[Out] (-2*%c”™2*EllipticE[(a + b*x)/2, 2])/(b*Sqrt[Cos[a + b*x]]*Sqrt[c*Secla + bx*x
11) + (2xcxSqrt[cxSec[a + bxx]]*Sin[a + b*x])/b

Rubi [A] time = 0.0395353, antiderivative size = 66, normalized size of antiderivative =

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

0.25, Rules used = {3768, 3771, 2639}

integrand size

2 1
desin(a+ by 2CE(36e+bl2)
b b+/cos(a + bx)y/csec(a + bx)

Antiderivative was successfully verified.

[In] Int[(c*Sec[a + b*x])~(3/2),x]

[Out] (-2*%c”™2*EllipticE[(a + b*x)/2, 2])/(b*Sqrt[Cos[a + b*x]]*Sqrt[c*Secla + b*x
11) + (2%cxSqrt[cxSec[a + bxx]]*Sin[a + b*x])/b

Rule 3768

Int[(cscl(c_.) + (d_.)*(x_)1*(b_.))"(n_), x_Symbol] :> -Simp[(b*Cos[c + d*x
I*(bxCsclc + d*x])"(n - 1))/(d*(n - 1)), x] + Dist[(b™2*(n - 2))/(n - 1), I
nt [(bxCsclc + d*x])~(n - 2), x], x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1] &&
IntegerQ[2+*n]

Rule 3771

Int[(cscl(c_.) + (d_)*(x_)]*(b_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + d*x]
) nxSin[c + d*x]"n, Int[1/Sinl[c + d*x]1°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2639
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Int[Sqrtlsin[(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2*EllipticE[(1*(c - P
i/2 + d*x))/2, 2])/d, x] /; FreeQl{c, d}, x]

Rubi steps

f(c sec(a + bx)¥2 dx = 2c¢+/csec(a + bx) sin(a + bx) ~ sz 1 i
b \csec(a + bx)

_ 2cycsec(a + bx)sin(a + bx) 2 f Vcos(a + bx) dx

b v/cos(a + bx)y/csec(a + bx)

o1
2c¢°E ( a+ bx)| 2) N 2c+/csec(a + bx) sin(a + bx)

~ bycos(a + bx)ve sec(a + b) b

Mathematica [A] time = 0.0391133, size = 48, normalized size = 0.73

2c+/csec(a + bx) (sin(u + bx) — +/cos(a + bx)E (%(a + bx)| 2))

b

Antiderivative was successfully verified.

[In] Integrate[(c*Secl[a + bxx])~(3/2),x]

[Out] (2*xcxSqrtl[cxSecla + bxx]]*(-(Sqrt[Cos[a + b*x]]*EllipticE[(a + b*x)/2, 2])
+ Sinfa + b*x]))/b

Maple [C] time = 0.225, size = 322, normalized size = 4.9

2 2 .
) (cos (bx + a) +1)° (=1 + cos (bx + a)) cos (bx + a) [iEllipticE (z (-1 + cos (bx + a)), i) cos (bx + a) sin (bx + @) A(cc

b (sin (bx + a))5 sin (bx + a)

Verification of antiderivative is not currently implemented for this CAS.
[In] int((c*sec(b*x+a))~(3/2),x)

[Out] 2/b*(cos(b*x+a)+1) 2% (-1+cos(b*x+a)) 2% (I*xE1llipticE(I*(-1+cos(b*x+a))/sin(b
*x+a) , 1) *cos (b*x+a) *sin(b*x+a) *(1/ (cos (b*xx+a)+1))~(1/2) *(cos (b*x+a) / (cos (b*
x+a)+1))~(1/2)-Ix(1/(cos(b*x+a)+1))~(1/2)*(cos (b*x+a)/(cos (b*x+a)+1))~(1/2)
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*E1lipticF(I*(-1+cos(b*x+a))/sin(b*x+a),I)*cos(b*x+a)*sin(b*x+a)+I*Elliptic
E(I*(-1+cos(b*x+a))/sin(b*x+a) ,I)*sin(b*x+a)*(1/(cos(b*x+a)+1))~(1/2)*(cos(
b*x+a)/(cos(b*x+a)+1))~(1/2)-I*E1llipticF (I*(-1+cos(b*x+a))/sin(b*x+a),I)*si
n(b*xx+a)*(1/(cos (b*x+a)+1)) " (1/2)*(cos(b*x+a)/(cos(b*x+a)+1)) " (1/2)-cos (b*x
+a)+1)*cos (bxx+a)*(c/cos(b*x+a)) ~(3/2)/sin(b*x+a) "5

Maxima [F] time = 0., size = 0, normalized size = 0.
3
f (csec (bx + a))? dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((c*sec(b*x + a))~(3/2), x)

Fricas [F] time = 0., size = 0, normalized size = 0.
integral (\/c sec (bx + a)csec (bx +a), x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((c*sec(b*x+a))”~(3/2),x, algorithm="fricas")

[Out] integral(sqrt(c*xsec(b*x + a))*c*xsec(b*x + a), x)

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

f(c sec (a + bx))g dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral((ck*sec(a + bxx))**x(3/2), x)
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Giac [F] time = 0., size = 0, normalized size = 0.
3
f(c sec (bx + a))2 dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate((c*sec(b*x + a))~(3/2), x)
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320 [ +sec(a+bx)dx

Optimal. Leaf size=38

2+/cos(a + bx)EllipticF (%(a + bx), 2) Vesec(a + bx)
b

[Out] (2%Sqgrt[Cosl[a + b*x]]*EllipticF[(a + b*x)/2, 2]*Sqrtl[c*Sec[a + b*x]])/b

Rubi [A] time = 0.0192504, antiderivative size = 38, normalized size of antiderivative =

. . b f rul
1., number of steps used = 2, number of rules used = 2, integrand size = 12, T

0.167, Rules used = {3771, 2641}

2+/cos(a + bx)F ( %(a + bx)| 2) Vesec(a + bx)
b

integrand size

Antiderivative was successfully verified.

[In] Int([SqrtlcxSecl[a + bxx]],x]
[Out] (2*xSqrt[Cos[a + b*x]]*EllipticF[(a + b*x)/2, 2]*Sqrt[c*Sec[a + bxx]])/b

Rule 3771

Int[(cscl(c_.) + (d_.)*(x_)]*(b_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + d*x]
) n*Sin[c + d*x] n, Int[1/Sinlc + d*x]°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2641
Int[1/Sqrtsin[(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2*EllipticF[(1*(c -

Pi/2 + d*x))/2, 21)/d, x] /; FreeQl{c, d}, xI]

Rubi steps

f\/c sec(a + bx)dx = (\/cos(a + bx)\/c sec(a + bx)) f ﬁ dx
cos(a + bx

2+/cos(a + bx)F ( %(a + bx)| 2) ycsec(a + bx)
- b
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Mathematica [A] time = 0.0197674, size = 38, normalized size = 1.

2+/cos(a + bo)EllipticF (%(a + by), 2) Jesec@ + b9

b

Antiderivative was successfully verified.

[In] Integrate[Sqrt[c*Secl[a + b*x]],x]

[Out] (2xSqrt[Cos[a + b*x]]*EllipticF[(a + bx*x)/2, 2]*Sqrt[c*Secla + b*x]])/b

Maple [C] time = 0.153, size = 98, normalized size = 2.6

i(-1+ cos
sin (bx

~2i (1 + cos (bx + a)) (cos (bx + a) +1)° c 1 | cos(bx+a) .
b(sin (bx + 0)) Vst \/WE”W“CF (

Verification of antiderivative is not currently implemented for this CAS.

[In] int((c*sec(b*x+a))~(1/2),x)

[Out] -2*I/bx(c/cos(b*x+a)) ~(1/2)*(-1+cos(b*x+a))*(1/(cos(b*x+a)+1))~(1/2)*(cos(b
xx+a)/(cos(b*x+a)+1))~(1/2)*E1lipticF(I*(-1+cos(b*x+a))/sin(b*x+a),I)*(cos(
b*xx+a)+1) "2/sin(b*x+a) "2

Maxima [F] time = 0., size = 0, normalized size = 0.
f vesec (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate(sqrt(c*sec(b*x + a)), x)

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

integral (\/c sec (bx + a), x)



Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integral(sqrt(c*sec(b*x + a)), x)
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Sympy [F] time = 0., size = 0, normalized size = 0.

f Vesec (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((cx*sec(b*x+a))**(1/2),x)

[Out] Integral(sqrt(c*sec(a + b*x)), x)

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

f vVesec (bx + a)dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate(sqrt(c*sec(b*x + a)), x)
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3.21

1
f Ve sec(a+bx) dx

Optimal. Leaf size=38

2F (%(a +bx)| 2)
b+/cos(a + bx)y/csec(a + bx)

[Out] (2*EllipticE[(a + b*x)/2, 2])/(b*Sqrt[Cos[a + b*x]]*Sqrt[c*Sec[a + b*x]])

Rubi [A] time = 0.0272559, antiderivative size = 38, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 12, /e T

integrand size
0.167, Rules used = {3771, 2639}

2F (%(a +bx)| 2)
b+/cos(a + bx)y/csec(a + bx)

Antiderivative was successfully verified.

[In] Int[1/Sqrtlc*Secla + b*x]],x]
[Out] (2*EllipticE[(a + b*x)/2, 2])/(b*Sqrt[Cos[a + b*x]]*Sqrt[c*Sec[a + b*x]])

Rule 3771

Int[(cscl(c_.) + (d_.)*(x_)I*(b_.))"(n_), x_Symbol] :> Dist[(b*Cscl[c + d*x]
) n*Sin[c + d*x]"n, Int[1/Sin[c + d*x]~°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2639
Int[Sqrtlsin[(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2+EllipticE[(1*(c - P

i/2 + d*x))/2, 21)/d, x] /; FreeQl[{c, d}, x]

Rubi steps
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1 J Veos(a +bx) dx
f \esec(a + bx) dx = y/cos(a + bx)v/csec(a + bx)
OF ( Ha+b) 2)
" bycos(a + bx)yesec(a + bx)

Mathematica [A] time = 0.0290382, size = 38, normalized size = 1.

2F (%(a + b)) 2)
b+/cos(a + bx)y/csec(a + bx)

Antiderivative was successfully verified.

[In] Integrate[1/Sqrtlc*Secla + b*x]],x]

[Out] (2*EllipticE[(a + b*x)/2, 2])/(b*Sqrt[Cos[a + b*x]]*Sqrt[c*Sec[a + b*x]])

Maple [C] time = 0.164, size = 306, normalized size = 8.1

1 , 1 cos (bx + a) Lo i(-1+cos(bx+a)) . .
b (br 1 a)c [l\/(COS (bx +a)+1) \/cos Ot +1 EllipticF ( Sn(r+a) z) cos (bx + a) sin (bx + a)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(c*sec(b*xx+a)) " (1/2),x)

[Out] 2/b*(I*(1/(cos(b*x+a)+1))~(1/2)*(cos(b*x+a)/(cos(b*x+a)+1))~(1/2)*EllipticF
(I*(-1+cos(b*x+a))/sin(b*x+a),I)*cos(b*x+a)*sin(b*x+a)-I*E1llipticE(I*(-1+co
s(bxx+a))/sin(b*x+a) ,I)*cos (b*xx+a)*sin(b*xx+a)*(1/(cos(b*x+a)+1))~(1/2)*(cos
(b*x+a)/(cos(b*x+a)+1)) " (1/2)+I*E1llipticF(I*(-1+cos(b*x+a))/sin(b*x+a),I)*(

1/ (cos(bxx+a)+1))~(1/2) *(cos(b*x+a)/(cos (b*x+a)+1)) " (1/2) *sin(b*x+a)-I*E11li
pticE(I*(-1+cos(b*x+a))/sin(b*x+a),I)*sin(b*x+a)*(1/(cos(b*x+a)+1))~(1/2)*(

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

/2) /sin(b*x+a)/c




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

1
f Vesec (bx + a) x

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate(1/sqrt(c*sec(b*x + a)), x)
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Fricas [F] time = 0., size = 0, normalized size = 0.

Vesec (bx + a) )

int 1 ,
Htegra ( csec (bx + a)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integral(sqrt(c*sec(b*x + a))/(c*sec(b*x + a)), x)

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

1
f vcsec (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(c*sec(bxx+a))**(1/2),x)

[Out] Integral(1l/sqrt(c*sec(a + b*x)), x)

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

X

1
f Vesec (bx + a) 4
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Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate(1/sqrt(c*sec(b*x + a)), x)
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1
3.22 f (c sec(a+bx))3/2 dx

Optimal. Leaf size=72

2+/cos(a + bx)EllipticF (%(u + bx), 2) Vesec(a + bx) 2sin(a + bx)
+
3bc? 3bc+/csec(a + bx)

[Out] (2*Sqrt[Cos[a + b*x]]1*EllipticF[(a + b*x)/2, 2]*Sqrt[c*Secl[a + b*x]])/(3xbx*
c™2) + (2xSin[a + bxx])/(3xb*xc*Sqrt[c*Sec[a + b*x]])

Rubi [A] time = 0.0461409, antiderivative size = 72, normalized size of antiderivative =

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

0.25, Rules used = {3769, 3771, 2641}

2+/cos(a + bx)F ( %(a + bx)| 2) Ve sec(a + bx) 2sin(a + bx)
+
3bc? 3bc/csec(a + bx)

integrand size

Antiderivative was successfully verified.

[In] Int[(c*Sec[a + b*x])~(-3/2),x]

[Out] (2*Sqrt[Cos[a + b*x]]*EllipticF[(a + b*x)/2, 2]*Sqrt[c*Secl[a + bxx]])/(3xbx*
c™2) + (2xSin[a + bxx])/(3xb*xc*Sqrt[c*Sec[a + b*x]])

Rule 3769

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*Csclc + d*x])~(n + 1))/(b*d*n), x] + Dist[(n + 1)/(b~2*n), Int[(b*Csclc +
d*x])"(m + 2), x], x] /; FreeQl{b, c, d}, x] && LtQ[n, -1] && IntegerQ[2*n
]

Rule 3771

Int[(cscl(c_.) + (d_)*(x_)]*(b_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + d*x]
) n*Sin[c + d*x]"n, Int[1/Sinlc + d*x]"n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2641
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Int[1/Sqrtlsin[(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2*EllipticF[(1*(c -
Pi/2 + d*x))/2, 2])/d, x] /; FreeQ[{c, d}, x]

Rubi steps

f 1 p 2sin(a + bx) N f vesec(a + bx) dx
X =
(csec(a + bx))3/? 3bcy/csec(a + bx) 3¢?
1
_ 2sina+ by) ) (\/cos(u +bx)yesec(a +bx)) [ T dx
3bc+/csec(a + bx) 3c?
_ Vo0 BOF (30 + b0[2) VESCT B ginga+
B 3bc? 3bc+/csec(a + bx)

Mathematica [A] time = 0.0579416, size = 59, normalized size = 0.82

sec?(a + bx) (2\/cos(a + bx)EllipticF (%(a + bx), 2) + sin(2(a + bx)))
3b(csec(a + bx))32

Antiderivative was successfully verified.

[In] Integrate[(c*Secl[a + b*xx])~(-3/2),x]

[Out] (Secla + b*x]~"2x(2xSqrt[Cos[a + b*x]]*EllipticF[(a + bx*x)/2, 2] + Sin[2*(a
+ b*x)]))/ (3*bx(cxSeca + b*x])~(3/2))

Maple [C] time = 0.155, size = 131, normalized size = 1.8

2 (cos (bx + a) + 1)2 (-1+cos(bx+a))| ... . i(-1+ cos(bx +a)) . ‘ ) cos (bx + a)
- 3b(cos (bx + a))2 (sin (bx + zz))3 [ZEHIPUCF ( sin (bx +a) Z) \/(COB b+ +1) V cos (bx +a) +1

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(cx*sec(b*xx+a))”~(3/2),x)

[Out] -2/3/b*(cos(b*x+a)+1) 2% (-1+cos(b*x+a))* (I*E11lipticF (I*(-1+cos(b*x+a))/sin(
bxx+a) ,I)*(1/(cos(b*xx+a)+1))~(1/2)*(cos(b*x+a)/(cos(b*x+a)+1))~(1/2)*sin(b*
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x+a)-cos (bxx+a) "2+cos (b*xx+a))/(c/cos(b*x+a)) ~(3/2) /cos(b*xx+a) ~2/sin(b*x+a)”
3

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

1

5 dx
(csec (bx + a))?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(c*sec(bxx+a))~(3/2),x, algorithm="maxima")

[Out] integrate((c*sec(b*x + a))~(-3/2), x)

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

Vesec (bx + a) x)

integral ( ,
2 sec (bx + a)®

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(c*sec(bxx+a))~(3/2),x, algorithm="fricas")

[Out] integral(sqrt(c*sec(b*x + a))/(c"2xsec(b*x + a)~2), x)

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

1
dx

(csec(a+ bx))g

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(c*sec(b*x+a))**(3/2),x)

[Out] Integral((cxsec(a + b*xx))**(-3/2), x)
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Giac [F] time = 0., size = 0, normalized size = 0.

1

5 dx
(csec (bx + a))?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(c*sec(b*x+a))~(3/2),x, algorithm="giac")

[Out] integrate((c*sec(b*x + a))~(-3/2), x)
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323 [ ——dx

(c sec(a+bx))>2

Optimal. Leaf size=72

1
6E (5(a + bx)l 2) 2sin(a + bx)
5bc2+/cos(a + bx)ycsec(a + bx)  Sbe(csec(a + bx))3/2

[Out] (6xEllipticE[(a + b*x)/2, 2])/(5xbxc~2xSqrt[Cos[a + b*x]]*Sqrt[c*Sec[a + b*
x]1) + (2xSin[a + b*x])/(5*b*cx(c*Sec[a + b*x])~(3/2))

Rubi [A] time = 0.0378077, antiderivative size = 72, normalized size of antiderivative =

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

0.25, Rules used = {3769, 3771, 2639}

integrand size

1
6F (E(a + bx)| 2) 2sin(a + bx)
5bc2+/cos(a + bx)ycsec(a + bx)  Sbe(csec(a + bx))3/?

Antiderivative was successfully verified.

[In] Int[(c*Sec[a + b*x])~(-5/2),x]

[Out] (6%EllipticE[(a + bxx)/2, 2])/(5%bxc~2+Sqrt[Cos[a + b*x]]*Sqrt[c*Sec[a + bx
x]1) + (2xSin[a + b*x])/(5*b*cx(c*Sec[a + b*x])~(3/2))

Rule 3769

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*Csclc + d*x])~(n + 1))/(b*d*n), x] + Dist[(n + 1)/(b~2*n), Int[(b*Csclc +
d*x])"(m + 2), x], x] /; FreeQl{b, c, d}, x] && LtQ[n, -1] && IntegerQ[2*n
]

Rule 3771

Int[(cscl(c_.) + (d_)*(x_)]*(b_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + d*x]
) n*Sin[c + d*x]"n, Int[1/Sinlc + d*x]"n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2639
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Int[Sqrtsin[(c_.) + (d_.)*(x_)]1], x_Symbol] :> Simp[(2*EllipticE[(1*(c - P
i/2 + d*x))/2, 2])/d, x] /; FreeQl{c, d}, x]

Rubi steps
3 [ ——=d
f 1 d 2sin(a + bx) n f Vcsec(a+bx) X
X =
(csec(a + bx))32 5bc(c sec(a + bx))32 5¢2

2sin(a + bx) 3 f vcos(a + bx) dx

B 5bc(csec(a + bx))¥2  5¢24/cos(a + bx)ycsec(a + bx)

1
3 6E (E(a + bx)| 2) 2sin(a + bx)
" 5bc2yJcos(a + bx)yesec(a + bx)  Sbe(csec(a + bx))32

Mathematica [A] time = 0.0679626, size = 60, normalized size = 0.83

vVcsec(a + bx) (sin(a + bx) + sin(3(a + bx)) + 12+/cos(a + bx)E (%(a + bx)| 2))

10bc3

Antiderivative was successfully verified.

[In] Integrate[(c*Secl[a + b*x])~(-5/2),x]

[Out] (Sqrtlc*Secla + b*x]]*(12*Sqrt[Cos[a + b*x]]*EllipticE[(a + b*x)/2, 2] + Si
nla + b*x] + Sin[3*(a + b*x)]))/(10*b*c~3)

Maple [C] time = 0.2, size = 323, normalized size = 4.5

2 3 3 i\/(cos (bx +a) + 1)_l MEIHPUCF (l 1 + cos (bx + a)), i) cos (bx +
5b (cos (bx + a))” sin (bx + a) cos (bx +a) +1 sin (bx + a)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(c*sec(b*xx+a))~(5/2),x)

[Out] 2/5/b*(3*xI*(1/(cos(b*x+a)+1))~(1/2)*(cos(b*x+a)/(cos(bxx+a)+1))~(1/2)*Ellip
ticF(I*(-1+cos(b*x+a))/sin(b*x+a),I)*cos(b*x+a)*sin(b*x+a)-3*xI*E1lipticE(I*
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(-1+cos(b*x+a))/sin(b*x+a),I)*cos (b*x+a)*sin(b*x+a)*(1/(cos(b*x+a)+1))~(1/2
)*(cos (b*x+a)/(cos(b*x+a)+1))~(1/2)+3*I*E1llipticF (I*(-1+cos(b*x+a))/sin(b*x
+a),I)*(1/(cos(bxx+a)+1)) " (1/2)*(cos(bxx+a)/(cos(b*x+a)+1)) "~ (1/2) *sin(b*x+a
)=3*xI*xE1lipticE(I*(-1+cos(b*x+a))/sin(b*x+a),I)*sin(b*x+a)*(1/(cos(bxx+a)+1
)) " (1/2)*(cos (b*x+a) /(cos(b*x+a)+1) )~ (1/2) -cos (b*x+a) "4-2*cos (bxx+a) ~2+3*co
s(b*x+a))/(c/cos(b*xx+a))~(5/2)/cos(b*x+a) ~3/sin(b*x+a)

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

1

= dx
(csec (bx + a))?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(c*sec(bxx+a))~(5/2),x, algorithm="maxima")

[Out] integrate((c*sec(b*x + a))~(-5/2), x)

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

vVesec (bx + a) x)

integral | ——8M8 ™,
& [c3 sec (bx + a)°

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(c*sec(bxx+a))”(5/2),x, algorithm="fricas")

[Out] integral(sqrt(c*sec(b*x + a))/(c"3xsec(b*x + a)~3), x)

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

1

= dx
(csec(a + bx))?

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(c*sec(bxx+a))**(5/2),x)



[Out] Integral((c*sec(a + b*x))**x(-5/2), x)

179

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

1

= dx
(csec (bx + a))2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(c*sec(b*x+a))~(5/2),x, algorithm="giac")

[Out] integrate((c*sec(b*x + a))~(-5/2), x)



180

324 [ ——dx

(c sec(a+bx))7/2

Optimal. Leaf size=100

o 1
10+/cos(a + bx)EllipticF (E(a + bx), 2) Vesec(a + bx) 10sin(a + bx) 2sin(a + bx)
21bct " 21bc3+/csec(a + bx) * 7bc(csec(a + bx))>/?

[Out] (10*Sqrt[Cos[a + b*x]]*EllipticF[(a + b*x)/2, 2]*Sqrt[c*Secl[a + b*x]])/(21x
b*c~4) + (2*Sinf[a + b*x])/(7*b*cx(c*Sec[a + b*x])~(5/2)) + (10*Sin[a + b*x]
)/ (21%b*c~3*Sqrt [c*Sec[a + b*x]])

Rubi [A] time = 0.059252, antiderivative size = 100, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 4, number of rules used = 3, integrand size = 12, >

0.25, Rules used = {3769, 3771, 2641}

1
10 sin(a + bx) N 10+/cos(a + bx)F ( E(a + bx)| 2) Ve sec(a + bx) . 2sin(a + bx)
21bc3+/csec(a + bx) 21bc* 7bc(c sec(a + bx))>/2

integrand size

Antiderivative was successfully verified.

[In] Int[(c*Sec[a + bx*x])~(-7/2),x]

[Out] (10*Sqrt[Cos[a + bxx]]*EllipticF[(a + b*x)/2, 2]*Sqrt[c*Sec[a + b*x]])/(21x*
b*xc™4) + (2xSinf[a + bxx])/(7xb*ckx(cxSec[a + b*x])~(5/2)) + (10*Sin[a + b*x]
)/ (21%b*xc~3*Sqrt [c*Sec[a + b*x]])

Rule 3769

Int[(cscl(c_.) + (d_)*(x_)]*(b_.))"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
bxCsclc + d*x])~(n + 1))/(bxd*n), x] + Dist[(n + 1)/(b"2%n), Int[(b*Cscl[c +
d*x])"(n + 2), x], x] /; FreeQ[{b, c, d}, x] && LtQ[n, -1] && IntegerQ[2*n
]

Rule 3771

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Dist[(b*Cscl[c + d*x]
)"n*Sin[c + d*x]"n, Int[1/Sinl[c + d*x]°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]
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Rule 2641

Int[1/Sqrtsin[(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2*EllipticF[(1*(c -
Pi/2 + d*x))/2, 21)/d, x] /; FreeQ[{c, d}, xI]

Rubi steps
— L4
f 1 p 2sin(a + bx) N 5 f (csoctarbn)i2 ¥
X =
(csec(a + bx))7/2 7bc(c sec(a + bx))d/2 7c2
3 2 sin(a + bx) N 10sin(a + bx) N 5 f Vesec(a + bx) dx
~ 7he(csec(a + bx))52  21bc3+/c sec(a + bx) 21ct
1
3 2sin(a + bx) N 10sin(a + bx) N (5\/(308(” + bx)esec(a + bx)) f Vcos(a+bx) d
~ 7bc(csec(a + bx))2  21b3+/csec(a + bx) 21ct
1
 10Veos(a + B ( La +bx)| 2) Jeseo@ + b9  2sinGedy | Wsingeby
B 21bct 7bc(csec(a + bx))¥2  21bc3+/csec(a + b

Mathematica [A] time = 0.0960934, size = 66, normalized size = 0.66

ycsec(a + bx) (40\/cos(a + bx)EllipticF (%(a + bx), 2) + 26 sin(2(a + bx)) + 3sin(4(a + bx)))
84bc*

Antiderivative was successfully verified.

[In] Integratel[(c*Secla + b*x])~(-7/2),x]

[Out] (SqrtlcxSecla + b*x]]*(40*Sqrt[Cos[a + b*x]]*EllipticF[(a + bxx)/2, 2] + 26
*Sin[2x(a + b*x)] + 3*Sin[4*(a + bxx)]))/(84xb*c™4)

Maple [C] time = 0.19, size = 153, normalized size = 1.5

cos(bx +a
cos (bx + a) 4

i(-1+ cos (bx + a))
sin (bx + a)

_2 (cos(bx +a) + 1)2 (=1 + cos (bx + a))
21 b (cos (bx + 11))4 (sin (bx + a))3

[5 iEllipticF ( ,z‘) \/ (cos (bx +a) +1)7

Verification of antiderivative is not currently implemented for this CAS.
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[In] int(1/(c*sec(b*xx+a))~(7/2),x)

[Out] -2/21/b*(cos(b*x+a)+1) " 2x(-1+cos(bxx+a))* (5*I*E1lipticF(I*(-1+cos(b*x+a))/s
in(b*x+a) ,I)*(1/(cos(b*x+a)+1)) " (1/2)*(cos(b*xx+a)/(cos(b*x+a)+1))~(1/2)*sin
(b*x+a)-3*cos (b*x+a) “4+3*cos (b*xx+a) ~3-5*cos (b*x+a) ~2+5*cos (b*x+a) )/ (c/cos (b

*xx+a)) " (7/2)/cos(b*x+a) ~4/sin(b*x+a)”3

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

1
dx

(csec (bx + a));

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(c*sec(b*x+a))~(7/2),x, algorithm="maxima"

[Out] integrate((c*sec(b*x + a))~(-7/2), x)

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

Vesec (bx + a) x)

integral ( ,
ctsec (bx + a)*

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(c*sec(b*x+a))”(7/2),x, algorithm="fricas")

[Out] integral(sqrt(c*sec(b*x + a))/(c"4*xsec(b*x + a)~4), x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(c*sec(bxx+a))**(7/2),x)
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[Out] Timed out

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

1
dx

(csec (bx + a))g

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(c*sec(b*x+a))~(7/2),x, algorithm="giac")

[Out] integrate((c*sec(b*x + a))~(-7/2), x)
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4
3.25 fsec3(a + bx) dx

Optimal. Leaf size=51

3sin(a + bx)~/sec(a + bx)Hypergeometric2F1 (—%, %, Z, cos?(a + bx))
b\/sinz(a + bx)

[Out] (3*Hypergeometric2F1[-1/6, 1/2, 5/6, Cos[a + b*x]~2]*Sec[a + b*x]~(1/3)*Sin
[a + b*x])/(b*Sqrt[Sin[a + b*x]"2])

Rubi [A] time = 0.023147, antiderivative size = 51, normalized size of antiderivative

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 10, T~ > %% _

integrand size
0.2, Rules used = {3772, 2643}
3sin(a + bx)</sec(a + bx) ,F; (—%, %; 2; cos?(a + bx))

b\/sinz(a + bx)

Antiderivative was successfully verified.

[In] Int[Secla + b*x]~(4/3),x]

[Out] (3*Hypergeometric2F1[-1/6, 1/2, 5/6, Cos[a + b*x]~2]*Sec[a + b*x]~(1/3)*Sin
[a + b*x])/(b*Sqrt[Sin[a + b*x]"2])

Rule 3772

Int[(cscl(c_.) + (d_.)*(x_)I*(b_.))"(n_), x_Symbol] :> Simp[(b*Cscl[c + d*x]
) (n - 1)*((Sinlc + d*x]/b)"(n - 1)*Int[1/(Sin[c + d*x]/b)"n, x]), x] /; Fr
eeQ[{b, ¢, d, n}, x] & !IntegerQ[n]

Rule 2643

Int[((b_.)*sin[(c_.) + (d_.)*(x_)1)"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*Sin[c + d*x])~(n + 1)+*Hypergeometric2F1[1/2, (n + 1)/2, (n + 3)/2, Sin[c
+ d*x]72])/(b*d*(n + 1)*Sqrt[Cos[c + d*x]~2]1), x] /; FreeQ[{b, c, d, n}, x]
&& !'IntegerQ[2*n]

Rubi steps
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4 1
fsec3(a + bx)dx = \3/cos(a + bx)\s/sec(a +bx) | —5—dx

cos3(a + bx)

3,F (—%, %; 2; cos?(a + bx)) \3/sec(a + bx) sin(a + bx)

b/sin®(a + bx)

Mathematica [A] time = 0.0510717, size = 55, normalized size = 1.08

3+/— tan?(a + bx) csc(a + bx)sec(a + bx)Hypergeometric2F1 (%, g, g, sec?(a + bx))

4b

Antiderivative was successfully verified.

[In] Integrate[Secl[a + b*x]~(4/3),x]

[Out] (3*Cscla + b*x]*Hypergeometric2F1[1/2, 2/3, 5/3, Sec[a + b*x] 2]*Sec[a + bx*
x]7(1/3)*Sqrt[-Tan[a + b*x]~2])/(4*b)

Maple [F] time = 0.068, size = 0, normalized size = 0.

f (sec (bx + a))g dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sec(b*x+a)~(4/3),x)

[Out] int(sec(bxx+a)~(4/3),x)

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

4
fsec (bx + a)3 dx

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(sec(b*x+a)”(4/3),x, algorithm="maxima")

[Out] integrate(sec(b*x + a)~(4/3), x)

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

4
integral (sec (bx + a)3 ,x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)~(4/3),x, algorithm="fricas")

[Out] integral(sec(b*x + a)~(4/3), x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)**(4/3),x)

[Out] Timed out

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

4
fsec (bx + a)3 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(bxx+a)~(4/3),x, algorithm="giac")

[Out] integrate(sec(b*x + a)~(4/3), x)
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2
326  [sec3(a+bx)dx

Optimal. Leaf size=51

NI =
[N IR

. . 1 2
3sin(a + bx)Hypergeometric2F1 (g, ,=,cos“(a + bx))

bJsin®(a + bx)Vsec(a + bx)

[Out] (-3*Hypergeometric2F1[1/6, 1/2, 7/6, Cosla + b*x]~2]*Sin[a + b*x])/(b*Sec[a
+ b*x]~(1/3)*Sqrt[Sin[a + bxx]~2])

Rubi [A] time = 0.0276046, antiderivative size = 51, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 10, e e =

integrand size
0.2, Rules used = {3772, 2643}

3sin(a + bx) ,Fq (%, %; Z; cos?(a + bx))

b4/ sin®(a + bx)/sec(a + bx)

Antiderivative was successfully verified.

[In] Int[Secl[a + b*xx]~(2/3),x]

[Out] (-3*Hypergeometric2F1[1/6, 1/2, 7/6, Cosla + b*x]~2]*Sin[a + b*x])/(b*Sec[a
+ bxx]~(1/3)*Sqrt[Sinfa + bxx]~2])

Rule 3772

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Simp[(b*Csc[c + d*x]
)~ (n - 1)*((Sin[c + d*x]/b)"(n - 1)*Int[1/(Sin[c + d*x]/b)"°n, x]), x] /; Fr
eeQ[{b, c, d, n}, x] & !'IntegerQ[n]

Rule 2643

Int[((b_.)*sin[(c_.) + (d_.)*(x_)1)"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
bxSin[c + d*x])~(n + 1)*Hypergeometric2F1[1/2, (n + 1)/2, (n + 3)/2, Sinl[c
+ d*x]72])/(b*d*(n + 1)*Sqrt[Cosl[c + d*x]~2]), x] /; FreeQ[{b, c, d, n}, x]
&& !'IntegerQ[2*n]

Rubi steps
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2 2 2 1
fsecﬁ(a + bx) dx = cos3(a + bx) sec3(a + bx) f ——dx
cos3(a + bx)

3,F; (é, %; Z; cos?(a + bx)) sin(a + bx)

) b/sec(a + bx)\/sinz(a + bx)

Mathematica [A] time = 0.0356083, size = 55, normalized size = 1.08

3+/—tan“(a + bx) csc(a + bx ergeometric =, =,=,sec“(a + bx
2(a+b bx)Hyperg 9F1(3, 5,5 sec2(a+b

2b~/sec(a + bx)

Antiderivative was successfully verified.

[In] Integrate[Sec[a + b*x]~(2/3),x]

[Out] (3*Cscla + b*x]*Hypergeometric2F1[1/3, 1/2, 4/3, Secl[a + b*x]~2]*Sqrt[-Tan[
a + bxx]"2])/(2xb*Sec[a + b*x]~(1/3))

Maple [F] time = 0.094, size = 0, normalized size = 0.

f (sec (bx + a))g dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sec(b*x+a)~(2/3),x)

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

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

2
fsec (bx + a)3 dx

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(sec(b*x+a)”(2/3),x, algorithm="maxima")

[Out] integrate(sec(b*x + a)~(2/3), x)

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

2
integral (sec (bx + a)3 ,x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(bxx+a)~(2/3),x, algorithm="fricas")

[Out] integral(sec(b*x + a)~(2/3), x)

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

2
fsec5 (a + bx)dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(bx*x+a)**(2/3),x)

[Out] Integral(sec(a + b*x)**(2/3), x)

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

2
fsec (bx + a)3 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(bxx+a)~(2/3),x, algorithm="giac")

[Out] integrate(sec(b*x + a)~(2/3), x)
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327 [ /sec(a + bx)dx

Optimal. Leaf size=53

11 4
37273’

2
2b+[sin®(a + bx) sec3 (a + bx)

[Out] (-3*Hypergeometric2F1[1/3, 1/2, 4/3, Cos[a + b*x]~2]*Sin[a + b*x])/(2*b*Sec
[a + b*x]~(2/3)*Sqrt[Sin[a + bxx]~2])

3sin(a + bx)Hypergeometric2F1 ( cos?(a + bx))

Rubi [A] time = 0.0332359, antiderivative size = 53, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 10, e -

integrand size
0.2, Rules used = {3772, 2643}

3sin(a + bx) oF, (% L2 cos?(a + bx))
2
2b+[sin®(a + bx) sec3 (a + bx)

Antiderivative was successfully verified.

[In] Int[Secla + b*xx]~(1/3),x]

[Out] (-3*Hypergeometric2F1[1/3, 1/2, 4/3, Cosla + b*x]~2]*Sin[a + b*x])/(2*b*Sec
[a + b*x]~(2/3)*Sqrt[Sin[a + bxx]~2])

Rule 3772

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Simp[(b*Csc[c + d*x]
)" (n - 1)*((Sin[c + d*x]/b)"(n - 1)*Int[1/(Sin[c + d*x]/b)"°n, x]), x] /; Fr
eeQ[{b, c, d, n}, x] && !'IntegerQ[n]

Rule 2643

Int[((b_.)*sin[(c_.) + (d_)*(x_)1)"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
bxSin[c + d*x])~(n + 1)*Hypergeometric2F1[1/2, (n + 1)/2, (n + 3)/2, Sinl[c
+ d*x]72])/(bxd*(n + 1)*Sqrt[Cos[c + d*x]~2]), x] /; FreeQ[{b, c, d, n}, xI]
&& !'IntegerQ[2+n]

Rubi steps
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J Vecta ) dx = feosta + 1) Ysecta + b [ ﬁ dx
cos(a X

3,F; (%, %,‘ g; cos?(a + bx)) sin(a + bx)

- 2
2bsec3 (a + bx)+/sin?(a + bx)

Mathematica [A] time = 0.0336867, size = 53, normalized size = 1.

34/— tan®(a + bx) csc(a + bx)Hypergeometric2F1 (é, %, g, sec?(a + bx))

2
bsec3(a + bx)

Antiderivative was successfully verified.

[In] Integrate[Sec[a + b*x]~(1/3),x]

[Out] (3*Cscla + b*x]*Hypergeometric2F1[1/6, 1/2, 7/6, Secl[a + b*x]~2]*Sqrt[-Tan[
a + b*x]72])/(b*Sec[a + b*x]~(2/3))

Maple [F] time = 0.1, size = 0, normalized size = 0.

f \3/sec (bx + a)dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(sec(b*x+a)”~(1/3),x)

[Out] int(sec(b*x+a)~(1/3),x)

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

1
fsec (bx + a)3 dx

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(sec(b*x+a)”(1/3),x, algorithm="maxima")

[Out] integrate(sec(b*x + a)~(1/3), x)

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

1
integral (sec (bx + a)3 ,x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)~(1/3),x, algorithm="fricas")

[Out] integral(sec(b*x + a)~(1/3), x)

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

f \Slsec (a + bx)dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)**(1/3),x)

[Out] Integral(sec(a + b*x)**(1/3), x)

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

1
f sec (bx + a)3 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a)~(1/3),x, algorithm="giac")

[Out] integrate(sec(b*x + a)~(1/3), x)
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1
3.28 f W dx

Optimal. Leaf size=53

125
515151

4
4bJsin®(a + bx) sec3 (a + bx)

[Out] (-3*Hypergeometric2F1[1/2, 2/3, 5/3, Cosla + b*x]~2]*Sin[a + b*x])/(4*b*Sec
[a + b*x]~(4/3)*Sqrt[Sin[a + bxx]~2])

3sin(a + bx)Hypergeometric2F1 ( cos?(a + bx))

Rubi [A] time = 0.0254906, antiderivative size = 53, normalized size of antiderivative

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 10, e e .

0.2, Rules used = {3772, 2643}

integrand size

3sin(a + bx) ,F; (%, 2; g; cos?(a + bx))
4
4b+[sin®(a + bx) sec3 (a + bx)

Antiderivative was successfully verified.

[In] Int[Sec[a + b*x]~(-1/3),x]

[Out] (-3*Hypergeometric2F1[1/2, 2/3, 5/3, Cos[a + bxx]~2]*Sin[a + b*x])/(4*b*Sec
[a + b*x]~(4/3)*Sqrt[Sin[a + bxx]~2])

Rule 3772

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Simp[(b*Csc[c + d*x]
)~ (n - 1)*((Sin[c + d*x]/b)"(n - 1)*Int[1/(Sin[c + d*x]/b)"°n, x]), x] /; Fr
eeQ[{b, c, d, n}, x] && !IntegerQ[n]

Rule 2643

Int[((b_.)*sin[(c_.) + (d_.)*(x_)1)"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*Sin[c + d*x])~(n + 1)*Hypergeometric2F1[1/2, (n + 1)/2, (n + 3)/2, Sin[c
+ d*x]72])/(bxd*(n + 1)*Sqrt[Cos[c + d*x]~2]), x] /; FreeQ[{b, c, d, n}, x]
&& !'IntegerQ[2*n]

Rubi steps
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1
f dx = cos3 (a + bx) secS(a + bx) f Vcos(a + bx) dx
sec(a + bx)

32F1 (2 oY g,cosz(a + bx)) sin(a + bx)

= 4
4bsec3(a + bx)4/sin?(a + bx)

Mathematica [A] time = 0.0815557, size = 53, normalized size = 1.

34/ - tan®(a + bx) csc(a + bx)Hypergeometric2F1 (—1, % g, sec?(a + bx))

- 4
bsec3(a + bx)

Antiderivative was successfully verified.

[In] Integrate[Sec[a + b*x]~(-1/3),x]

[Out] (-3*Cscl[a + b*x]*Hypergeometric2F1[-1/6, 1/2, 5/6, Secl[a + b*x]~2]*Sqrt[-Ta
nla + bxx]~2])/(bxSec[a + bxx]~(4/3))

Maple [F] time = 0.093, size = 0, normalized size = 0.

1
f sec (bx + a) ax

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/sec(b*xx+a)~(1/3),x)

[Out] int(1/sec(b*x+a)”~(1/3),x)

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

1
dx

1
sec (bx + a)3

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(1/sec(b*x+a)”~(1/3),x, algorithm="maxima")

[Out] integrate(sec(b*x + a)~(-1/3), x)

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

, 1
integral [—1, x]
sec (bx + a)3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/sec(b*x+a)”~(1/3),x, algorithm="fricas")

[Out] integral(sec(bxx + a)~(-1/3), x)

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

1
S—————dx
f sec (a + bx)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/sec(b*x+a)**(1/3),x)

[Out] Integral(sec(a + b*x)**(-1/3), x)

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

1
dx

1
sec (bx + a)3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/sec(b*x+a)”~(1/3),x, algorithm="giac")

[Out] integrate(sec(b*x + a)~(-1/3), x)
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1
329 [———dx
sec3 (a+bx)
Optimal. Leaf size=53

15 11
276" 6’

5
5b+/sin®(a + bx) sec3 (a + bx)

[Out] (-3*Hypergeometric2F1[1/2, 5/6, 11/6, Cos[a + bxx]~2]*Sin[a + bx*x])/(5xb*Se
cla + b*x]~(5/3)*Sqrt[Sinla + b*x]~2])

3sin(a + bx)Hypergeometric2F1 ( cos?(a + bx))

Rubi [A] time = 0.0254632, antiderivative size = 53, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 10, e -

0.2, Rules used = {3772, 2643}

integrand size

3sin(a + bx) ,F; (%, 2; %; cos?(a + bx))

5
5b+/sin®(a + bx) sec3 (a + bx)

Antiderivative was successfully verified.

[In] Int[Sec[a + b*x]~(-2/3),x]

[Out] (-3*Hypergeometric2F1[1/2, 5/6, 11/6, Cos[a + b*x]~2]*Sin[a + bxx])/(5*b*Se
cla + b*x]~(5/3)*Sqrt[Sinla + b*x]~2])

Rule 3772

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Simp[(b*Cscl[c + d*x]
)~ (n - 1)*((Sin[c + d*x]/b)"(n - 1)*Int[1/(Sin[c + d*x]/b)"°n, x]), x] /; Fr
eeQ[{b, c, d, n}, x] & !IntegerQ[n]

Rule 2643

Int[((b_.)*sin[(c_.) + (d_.)*(x_)1)"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*Sin[c + d*x])~(n + 1)*Hypergeometric2F1[1/2, (n + 1)/2, (n + 3)/2, Sin[c
+ d*x]72])/(bxd*(n + 1)*Sqrt[Cos[c + d*x]~2]), x] /; FreeQ[{b, c, d, n}, x]
&& !'IntegerQ[2*n]

Rubi steps
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1

2
5 dx = f’/cos(a + bx)\g’/sec(a + bx) fcosE(a + bx) dx
sec3(a + bx)

3,F; (%, 2; %;cosz(a + bx)) sin(a + bx)

- 5
5bsec3(a + bx)w/Sinz(a + bx)

Mathematica [A] time = 0.0829981, size = 55, normalized size = 1.04

3+/—tan“(a + bx) csc(a + bx ergeometric —-=,=,=,8ec“(a + bx
2(a + bx) csc(a + bx)Hyperg 9F1(-3, 5,3, sec2(a+b

- 5
2bsec3(a + bx)

Antiderivative was successfully verified.

[In] Integrate[Secla + b*x]~(-2/3),x]

[Out] (-3*Cscla + b*x]*Hypergeometric2F1[-1/3, 1/2, 2/3, Sec[a + bx*x]~2]*Sqrt[-Ta
nla + b*x]~2])/(2*b*Sec[a + b*x]~(5/3))

Maple [F] time = 0.093, size = 0, normalized size = 0.

f(sec (bx + a))_§ dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/sec(b*xx+a)~(2/3),x)

[Out] int(1/sec(b*x+a)”~(2/3),x)

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

1
dx

2
sec (bx + a)3

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(1/sec(b*x+a)”~(2/3),x, algorithm="maxima")

[Out] integrate(sec(b*x + a)~(-2/3), x)

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

, 1
integral [—2, x]
sec (bx + a)3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/sec(b*x+a)”~(2/3),x, algorithm="fricas")

[Out] integral(sec(bxx + a)~(-2/3), x)

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

1

—
sec3 (a + bx)

dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/sec(b*x+a)**(2/3),x)

[Out] Integral(sec(a + b*x)**(-2/3), x)

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

1
dx

2
sec (bx + a)3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/sec(b*x+a)”~(2/3),x, algorithm="giac")

[Out] integrate(sec(b*x + a)~(-2/3), x)
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1
330 [———dx
sec3 (a+bx)
Optimal. Leaf size=53

17 13
276" 6’

7
7baJsin®(a + bx) sec3 (a + bx)

[Out] (-3*Hypergeometric2F1[1/2, 7/6, 13/6, Cosl[a + bxx]~2]*Sin[a + bx*x])/(7*b*Se
cla + b*x]~(7/3)*Sqrt[Sinla + b*x]~2])

3sin(a + bx)Hypergeometric2F1 ( cos?(a + bx))

Rubi [A] time = 0.0247945, antiderivative size = 53, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 10, e -

0.2, Rules used = {3772, 2643}

integrand size

13

3sin(a + bx) ,Fq (%, g; Z;cosz(a + bx))

7
7b+/sin’(a + bx) sec3 (a + bx)

Antiderivative was successfully verified.

[In] Int[Sec[a + b*x]~(-4/3),x]

[Out] (-3*Hypergeometric2F1[1/2, 7/6, 13/6, Cos[a + b*x]~2]*Sin[a + bxx])/(7*b*Se
cla + b*x]~(7/3)*Sqrt[Sin[a + b*x]~2])

Rule 3772

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Simp[(b*Csc[c + d*x]
)~ (n - 1)*((Sin[c + d*x]/b)"(n - 1)*Int[1/(Sin[c + d*x]/b)"°n, x]), x] /; Fr
eeQ[{b, c, d, n}, x] && !IntegerQ[n]

Rule 2643

Int[((b_.)*sin[(c_.) + (d_.)*(x_)1)"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*Sin[c + d*x])~(n + 1)*Hypergeometric2F1[1/2, (n + 1)/2, (n + 3)/2, Sin[c
+ d*x]72])/(bxd*(n + 1)*Sqrt[Cos[c + d*x]~2]), x] /; FreeQ[{b, c, d, n}, x]
&& !'IntegerQ[2*n]

Rubi steps
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1 2 2 4
y dx = cos3(a+bx)sec3(a+bx)fcosB(a+bx)dx
sec3(a + bx)
17 13 ’ :
32F1 |5, o 5 Cos (a + bx) ] sin(a + bx)

- 7
7bsec3(a + bx)w/sinz(cz + bx)

Mathematica [A] time = 0.0656554, size = 55, normalized size = 1.04

3+/—tan“(a + bx) csc(a + bx ergeometric —-=,=,=,8ec“(a + bx
2(a + bx) csc(a + bx)Hyperg 9F1 (-3, 2, 7, sec?(a+b

- 7
4bsec3(a + bx)

Antiderivative was successfully verified.

[In] Integrate[Sec[a + bxx]~(-4/3),x]

[Out] (-3*Cscla + b*x]*Hypergeometric2F1[-2/3, 1/2, 1/3, Sec[a + bxx]~2]*Sqrt[-Ta
nla + b*x]~2])/(4*b*Secla + b*x]~(7/3))

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

f(sec (bx + a))_%1 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/sec(b*x+a)”~(4/3),x)

[Out] int(1/sec(b*xx+a)~(4/3),x)

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

1
dx

4
sec (bx + a)3

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(1/sec(b*x+a)”~(4/3),x, algorithm="maxima")

[Out] integrate(sec(b*x + a)~(-4/3), x)

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

, 1
integral [—4, x]
sec (bx + a)3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/sec(b*x+a)”~(4/3),x, algorithm="fricas")

[Out] integral(sec(bxx + a)~(-4/3), x)

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

1
I dx

sec3 (a + bx)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/sec(b*x+a)**(4/3),x)

[Out] Integral(sec(a + b*x)**x(-4/3), x)

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

1
dx

4
sec (bx + a)3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/sec(b*x+a)”~(4/3),x, algorithm="giac")

[Out] integrate(sec(b*x + a)~(-4/3), x)
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3.31  [(csec(a+ bx))* dx

Optimal. Leaf size=54

3csin(a + bx)v/c sec(a + bx)Hypergeometric2F1 (—é, %, 2, cos?(a + bx))
b\/Sin(a + bx)

[Out] (3*c*Hypergeometric2F1[-1/6, 1/2, 5/6, Cos[a + b*x] 2]*(cxSecla + bxx])~(1/
3)*Sin[a + b*x])/(b*Sqrt[Sin[a + bxx]~2])

Rubi [A] time = 0.0335746, antiderivative size = 54, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 12, >

0.167, Rules used = {3772, 2643}
3csin(a + bx)ycsec(a + bx) ,F; (—é, %; g; cos?(a + bx))

b\/sinz(a + bx)

Antiderivative was successfully verified.

integrand size

[In] Int[(c*Sec[a + bx*xx])~(4/3),x]

[Out] (3*c*Hypergeometric2F1[-1/6, 1/2, 5/6, Cos[a + b*xx] 2]*(cxSec[a + bxx])~(1/
3)*Sin[a + b*x])/(b*Sqrt[Sin[a + bxx]~2])

Rule 3772

Int[(cscl(c_.) + (d_.)*(x_)]*(b_.))"(n_), x_Symbol] :> Simp[(b*Csc[c + d*x]
) (n - D)*((Sinlc + d*x]/b)"(n - 1)*xInt[1/(Sin[c + d*x]/b)"n, x]), x] /; Fr
eeQ[{b, c, d, n}, x] & !IntegerQ[n]

Rule 2643

Int[((b_.)*sin[(c_.) + (d_.)*(x_)1)"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*Sin[c + d*x])~(n + 1)#*Hypergeometric2F1[1/2, (n + 1)/2, (n + 3)/2, Sin[c
+ d*x]72])/(b*d*(n + 1)*Sqrt[Cos[c + d*x]~2]1), x] /; FreeQ[{b, c, d, n}, x]
&& !'IntegerQ[2+n]

Rubi steps
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b 1
f(c sec(a + bx))¥3 dx = \3/ M\S/c sec(a + bx) f —————— 5 dx
¢ (cos(u+bx))
[

3c,F, (—%, %; 2; cos?(a + bx)) Jcsec(a + bx) sin(a + bx)

byJsin?(a + bx)

Mathematica [A] time = 0.0494979, size = 57, normalized size = 1.06

34/— tan®(a + bx) cot(a + bx)(c sec(a + bx))**Hypergeometric2F1 (%, 2' g, sec?(a + bx))
4b

Warning: Unable to verify antiderivative.

[In] Integrate[(c*Secl[a + b*x])~(4/3),x]

[Out] (3*Cot[a + b*x]*Hypergeometric2F1[1/2, 2/3, 5/3, Sec[a + b*x] 2]*(c*Sec[a +
b*x])~(4/3)*Sqrt [-Tan[a + b*x]~2])/(4*b)

Maple [F] time = 0.059, size = 0, normalized size = 0.

f (csec (bx + ))? dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((c*sec(b*x+a))”~(4/3),x)

[Out] int((c*sec(b*x+a))~(4/3),x)

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

f (csec (bx + a))g dx

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((cxsec(b*x+a))~(4/3),x, algorithm="maxima")

[Out] integrate((c*sec(b*x + a))~(4/3), x)

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

1
integral ((c sec (bx + a))3 csec (bx + a), x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((c*sec(b*x+a))~(4/3),x, algorithm="fricas")

[Out] integral((cxsec(b*x + a))~(1/3)*c*sec(b*x + a), x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((c*sec(b*x+a))**(4/3),x)

[Out] Timed out

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

f(c sec (bx + a))g dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((c*sec(b*x+a))~(4/3),x, algorithm="giac")

[Out] integrate((c*sec(b*x + a))~(4/3), x)
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3.32  [(csec(a+ bx))* dx

Optimal. Leaf size=54

117
672" 6

b+/sin®(a + bx)~Jcsec(a + bx)

3csin(a + bx)Hypergeometric2F1 ( cos?(a + bx))

[Out] (-3*c*Hypergeometric2F1[1/6, 1/2, 7/6, Cos[a + b*x]~2]*Sin[a + b*x])/(b*(c*
Secla + b*x])~(1/3)*Sqrt[Sin[a + bxx]~2])

Rubi [A] time = 0.0295325, antiderivative size = 54, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 12, >

0.167, Rules used = {3772, 2643}

integrand size

3csin(a + bx) ,F4 (%, %; g;cosz(a + bx))

by/sin®(a + bx)~/csec(a + bx)

Antiderivative was successfully verified.

[In] Int[(c*Sec[a + bx*xx])~(2/3),x]

[Out] (-3*c*Hypergeometric2F1[1/6, 1/2, 7/6, Cos[a + b*x]~"2]*Sin[a + b*x])/(b*(c*
Secla + b*x])~(1/3)*Sqrt[Sin[a + bxx]~2])

Rule 3772

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Simp[(b*Csc[c + d*x]
) (n - D*((Sinlc + d*x]/b)"(n - 1)*xInt[1/(Sin[c + d*x]/b)"n, x]), x] /; Fr
eeQ[{b, c, d, n}, x] & !IntegerQ[n]

Rule 2643

Int[((b_.)*sin[(c_.) + (d_.)*(x_)1)"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*Sin[c + d*x])~(n + 1)+*Hypergeometric2F1[1/2, (n + 1)/2, (n + 3)/2, Sin[c
+ d*x]72])/(b*d*(n + 1)*Sqrt[Cos[c + d*x]~2]1), x] /; FreeQ[{b, c, d, n}, x]
&& !'IntegerQ[2+n]

Rubi steps
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1

csec(a + bx 2/3f—dx
( ( )) ( cos(a+bx) )2/3

c

3 cos(a + bx) ,F; (%, %; Z; cos?(a + bx)) (csec(a + bx))?3 sin(a + bx)

byJsin?(a + bx)

Mathematica [A] time = 0.0410417, size = 57, normalized size = 1.06

34/ tan?(a + bx) cot(a + bx)(csec(a + bx))**Hypergeometric2F1 (%, %, %, sec?(a + bx))
2b

Warning: Unable to verify antiderivative.

[In] Integrate[(cxSecl[a + bxx])~(2/3),x]

[Out] (3*Cot[a + bxx]*Hypergeometric2F1[1/3, 1/2, 4/3, Secl[a + b*x] 2]*(cxSec[a +
b*x])~(2/3)*Sqrt [-Tan[a + b*x]~2])/(2%Db)

Maple [F] time = 0.084, size = 0, normalized size = 0.

f (csec (bx + a))§ dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((c*sec(b*x+a))~(2/3),x)

[Out] int((c*sec(b*x+a))~(2/3),x)

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

f (csec (bx + a))§ dx

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((cxsec(b*x+a))~(2/3),x, algorithm="maxima")

[Out] integrate((c*sec(b*x + a))~(2/3), x)

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

2
integral ((c sec (bx + a))3, x)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integral((c*sec(b*x + a))~(2/3), x)

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

f(c sec (a + bx))§ dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral((cxsec(a + bxx))**(2/3), x)

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

f(c sec (bx + a))§ dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((c*sec(b*x+a))~(2/3),x, algorithm="giac")

[Out] integrate((c*sec(b*x + a))~(2/3), x)
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3.33 [ esec(a + bx)dx

Optimal. Leaf size=56

. . 11 4 2
3csin(a + bx)Hypergeometric2F1 (5, 573, C08 (a+ bx))

2b+/sin?(a + bx)(csec(a + bx))¥3

[Out] (-3*c*Hypergeometric2F1[1/3, 1/2, 4/3, Cos[a + b*x]~2]*Sin[a + b*x])/(2*xb*(
cxSec[a + b*x])~(2/3)*Sqrt[Sinf[a + bxx]~2])

Rubi [A] time = 0.0349386, antiderivative size = 56, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 12, e -

integrand size
0.167, Rules used = {3772, 2643}

3csin(a + bx) ,F; (%, %; g; cos?(a + bx))
2b+[sin®(a + bx)(csec(a + bx))¥3

Antiderivative was successfully verified.

[In] Int[(c*Sec[a + b*x])~(1/3),x]

[Out] (-3*c*Hypergeometric2F1[1/3, 1/2, 4/3, Cos[a + b*x]~2]*Sin[a + b*x])/(2*%b*(
cxSec[a + b*x])~(2/3)*Sqrt[Sinf[a + bxx]~2])

Rule 3772

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Simp[(b*Csc[c + d*x]
)" (n - 1)*((Sin[c + d*x]/b)"(n - 1)*Int[1/(Sin[c + d*x]/b)"°n, x]), x] /; Fr
eeQ[{b, c, d, n}, x] && !'IntegerQ[n]

Rule 2643

Int[((b_.)*sin[(c_.) + (d_)*(x_)1)"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
bxSin[c + d*x])~(n + 1)*Hypergeometric2F1[1/2, (n + 1)/2, (n + 3)/2, Sinl[c
+ d*x]72])/(bxd*(n + 1)*Sqrt[Cos[c + d*x]~2]), x] /; FreeQ[{b, c, d, n}, xI]
&& !'IntegerQ[2+n]

Rubi steps
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b
fmdx_,/cos(“ "Wmﬁ .
[cosu+x

3 cos(a + bx) ,F; (3 ; Y ;cos?(a + bx)) JJcsec(a + bx) sin(a + bx)

2b\/sin2(a + bx)

Mathematica [A] time = 0.0395714, size = 55, normalized size = 0.98

34— tan?(a + bx) cot(a + bx)y/csec(a + bx)Hypergeometric2F1 (%, %, g, sec?(a + bx))

b

Warning: Unable to verify antiderivative.

[In] Integrate[(c*Secl[a + b*x])~(1/3),x]

[Out] (3*Cot[a + b*x]*Hypergeometric2F1[1/6, 1/2, 7/6, Secl[a + b*x]~2]*(c*Sec[a +

b*x])~(1/3)*Sqrt[-Tan[a + b*x]~2])/b

Maple [F] time = 0.105, size = 0, normalized size = 0.
f \s/c sec (bx + a) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((c*sec(b*xx+a))~(1/3),x)

[Out] int((c*sec(b*x+a))”~(1/3),x)

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

f (csec (bx + a))é dx

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((c*sec(b*x+a))~(1/3),x, algorithm="maxima")

[Out] integrate((c*sec(b*x + a))~(1/3), x)

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

1
integral ((c sec (bx + a))3, x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((c*sec(b*x+a))~(1/3),x, algorithm="fricas")

[Out] integral((cx*sec(b*x + a))~(1/3), x)

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

f\B/c sec (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((c*sec(b*x+a))**(1/3),x)

[Out] Integral((c*sec(a + bx*x))**x(1/3), x)

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

f (csec (bx + a))3 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((cxsec(b*x+a))~(1/3),x, algorithm="giac")

[Out] integrate((c*sec(b*x + a))~(1/3), x)



211

1
3.34 f \3/(: sec(a+bx) ax

Optimal. Leaf size=56

125
75 g,cosz(a + bx))

4b+/sin(a + bx)(csec(a + bx))¥3

[Out] (-3*cxHypergeometric2F1[1/2, 2/3, 5/3, Cos[a + b*x]~2]*Sin[a + b*x])/(4*xb*(
cxSecla + b*x])~(4/3)*Sqrt[Sinf[a + b*x]~2])

3csin(a + bx)Hypergeometric2F1 (

Rubi [A] time = 0.0324897, antiderivative size = 56, normalized size of antiderivative

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 12, e e .

0.167, Rules used = {3772, 2643}

integrand size

WIN

3csin(a + bx) ,F4 (%, i3 cos?(a + bx))

4b+[sin’(a + bx)(csec(a + bx))43

Antiderivative was successfully verified.

[In] Int[(c*Secl[a + b*x])~(-1/3),x]

[Out] (-3*c*Hypergeometric2F1[1/2, 2/3, 5/3, Cos[a + bxx]~2]*Sin[a + b*x])/(4*xb*(
cxSec[a + b*x])~(4/3)*Sqrt[Sinf[a + bxx]~2])

Rule 3772

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Simp[(b*Csc[c + d*x]
)~ (n - 1)*((Sin[c + d*x]/b)"(n - 1)*Int[1/(Sin[c + d*x]/b)"°n, x]), x] /; Fr
eeQ[{b, c, d, n}, x] && !IntegerQ[n]

Rule 2643

Int[((b_.)*sin[(c_.) + (d_.)*(x_)1)"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*Sin[c + d*x])~(n + 1)*Hypergeometric2F1[1/2, (n + 1)/2, (n + 3)/2, Sin[c
+ d*x]72])/(bxd*(n + 1)*Sqrt[Cos[c + d*x]~2]), x] /; FreeQ[{b, c, d, n}, x]
&& !'IntegerQ[2*n]

Rubi steps
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f; dx = (M"'bx))y3 (csec(a + bx))2/3f ‘Slw dx
Jcsec(a + bx) c c

%, 2; g; cos?(a + bx)) (csec(a + bx))?3 sin(a + bx)

4bc\/sin2(a + bx)

3 cos?(a + bx) ,F; (

Mathematica [A] time = 0.0521933, size = 55, normalized size = 0.98

34/-tan?(a + bx) cot(a + bx)Hypergeometric2F1 (—%, %, g, sec?(a + bx))

b/csec(a + bx)

Warning: Unable to verify antiderivative.

[In] Integrate[(cxSecl[a + b*x])~(-1/3),x]

[Out] (-3*Cot[a + b*x]*Hypergeometric2F1[-1/6, 1/2, 5/6, Secl[a + b*x]~2]*Sqrt[-Ta
nla + bxx]~2])/(b*x(cxSec[a + b*x])~(1/3))

Maple [F] time = 0.094, size = 0, normalized size = 0.

1
—dx
f Jcsec (bx + a)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(c*sec(b*x+a))~(1/3),x)

[Out] int(1/(c*sec(b*x+a))~(1/3),x)

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

1
dx

(csec (bx + a))%

Verification of antiderivative is not currently implemented for this CAS.



[In] integrate(1l/(c*sec(bxx+a))”(1/3),x, algorithm="maxima")

[Out] integrate((c*sec(b*x + a))~(-1/3), x)
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Fricas [F] time = 0., size = 0, normalized size = 0.

(csec (bx + a))g
csec(bx +a) ’

integral [

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(c*sec(b*x+a))”~(1/3),x, algorithm="fricas")

[Out] integral((c*sec(b*x + a))~(2/3)/(c*sec(b*x + a)), x)

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

1
—dx
f Jesec (a + bx)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(c*sec(b*x+a))**(1/3),x)

[Out] Integral((c*sec(a + bx*x))*x(-1/3), x)

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

1
dx

(csec (bx + a))%

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(c*sec(b*x+a))~(1/3),x, algorithm="giac")

[Out] integrate((c*sec(b*x + a))~(-1/3), x)
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1
3.35 f (csec(a+bx))2/3 dx

Optimal. Leaf size=56

1511
e Z’COS (ﬂ+bX))

5b+/sin?(a + bx)(csec(a + bx))53

[Out] (-3*c*Hypergeometric2F1[1/2, 5/6, 11/6, Cos[a + bxx]~2]*Sin[a + bx*x])/(5xbx*
(cxSecla + b*x])~(5/3)*Sqrt[Sinla + b*x]~2])

3csin(a + bx)Hypergeometric2F1 (

Rubi [A] time = 0.0282795, antiderivative size = 56, normalized size of antiderivative

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 12, i L

0.167, Rules used = {3772, 2643}

integrand size

3csin(a + bx) ,F4 (%, 2; %; cos?(a + bx))

5b+/sin?(a + bx)(c sec(a + bx))53

Antiderivative was successfully verified.

[In] Int[(c*Secla + b*x])~(-2/3),x]

[Out] (-3*c*Hypergeometric2F1[1/2, 5/6, 11/6, Cosl[a + bxx]~2]*Sin[a + b*x])/(5xbx*
(cxSecla + b*x])~(5/3)*Sqrt[Sin[a + b*x]~2])

Rule 3772

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Simp[(b*Cscl[c + d*x]
)7 (n - 1)*((Sinlc + d*x]/b)"(n - 1)*Int[1/(Sinl[c + d*x]/b)"n, x]), x] /; Fr
eeQ[{b, c, 4, n}, x] && !IntegerQ[n]

Rule 2643

Int[((b_.)*sin[(c_.) + (d_.)*(x_)1)"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*Sin[c + d*x])~(n + 1)*Hypergeometric2F1[1/2, (n + 1)/2, (n + 3)/2, Sin[c
+ dxx]~2])/(bxd*x(n + 1)*Sqrt[Cosl[c + d*x]°2]), x] /; FreeQ[{b, c, d, n}, x]
&& !'IntegerQ[2*n]

Rubi steps
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2/3
1 8 [cos(a + bx) 50— — cos(a + bx)
f (csec(a + bx))23 ax = c csec(a +bx) f( c ) ax
3 cos?(a + bx) ,F4 (1 2.1 cos2(a + bx)) Vcsec(a + bx) sin(a + bx)

276”6

5bc+/sin?(a + bx)

Mathematica [A] time = 0.0526139, size = 57, normalized size = 1.02

34/ tan?(a + bx) cot(a + bx)Hypergeometric2F1 (—%, %, g, sec?(a + bx))

2b(c sec(a + bx))?/3

Warning: Unable to verify antiderivative.

[In] Integratel[(c*Sec[a + b*x])~(-2/3),x]

[Out] (-3*Cot[a + b*x]*Hypergeometric2F1[-1/3, 1/2, 2/3, Secl[a + bx*x]~2]*Sqrt[-Ta
nla + b*xx]~2])/(2*b*(c*Sec[a + b*x])~(2/3))

Maple [F] time = 0.097, size = 0, normalized size = 0.
_2
f(csec (bx + a)) 3 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(c*sec(b*xx+a))~(2/3),x)

[Out] int(1/(c*sec(b*xx+a))”~(2/3),x)

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

1

5 dx
(csec (bx + a))3

Verification of antiderivative is not currently implemented for this CAS.



[In] integrate(1l/(c*sec(bxx+a))~(2/3),x, algorithm="maxima")

[Out] integrate((c*sec(b*x + a))~(-2/3), x)
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Fricas [F] time = 0., size = 0, normalized size = 0.

(csec (bx + a))% ]

int 1 ,
Hbeprs [ csec (bx + a)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(c*sec(b*x+a))~(2/3),x, algorithm="fricas")

[Out] integral((c*sec(bxx + a))~(1/3)/(cksec(bxx + a)), x)

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

1

5 dx
(csec (a + bx))3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(c*sec(b*x+a))**(2/3),x)

[Out] Integral((c*sec(a + bx*x))*x(-2/3), x)

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

1
dx

(csec (bx + a))g

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(c*sec(b*x+a))~(2/3),x, algorithm="giac")

[Out] integrate((c*sec(b*x + a))~(-2/3), x)
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1
3.36 f (csec(a+bx))4/3 dx

Optimal. Leaf size=56

1713 o,
3 e Z’COS (ﬂ+bX))

7b+/sin’(a + bx)(c sec(a + bx))7/3

[Out] (-3*c*Hypergeometric2F1[1/2, 7/6, 13/6, Cosl[a + bxx]~2]*Sinl[a + bx*x])/(7*xbx*
(cxSecla + b*xx])~(7/3)*Sqrt[Sin[a + b*x]~2])

3csin(a + bx)Hypergeometric2F1 (

Rubi [A] time = 0.0286994, antiderivative size = 56, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 12, /T

0.167, Rules used = {3772, 2643}

integrand size

3csin(a + bx) ,F4 (%, Z; %; cos?(a + bx))

7b+/sin’(a + bx)(c sec(a + bx))7/3

Antiderivative was successfully verified.

[In] Int[(c*Secla + b*x])~(-4/3),x]

[Out] (-3*c*Hypergeometric2F1[1/2, 7/6, 13/6, Cosl[a + bxx]~2]*Sin[a + bx*x])/(7*xbx*
(cxSecla + b*xx])~(7/3)*Sqrt[Sinla + b*x]~2])

Rule 3772

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Simp[(b*Cscl[c + d*x]
)7 (n - 1)*((Sinl[c + d*x]/b)"(n - 1)*Int[1/(Sinl[c + d*x]/b)"n, x]), x] /; Fr
eeQ[{b, c, 4, n}, x] && !IntegerQ[n]

Rule 2643

Int[((b_.)*sin[(c_.) + (d_.)*(x_)1)"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*Sin[c + d*x])~(n + 1)*Hypergeometric2F1[1/2, (n + 1)/2, (n + 3)/2, Sin[c
+ d*x]~2])/(bxd*x(n + 1)*Sqrt[Cosl[c + d*x]°2]), x] /; FreeQ[{b, c, d, n}, x]
&& !'IntegerQ[2*n]

Rubi steps
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4/3

2/3
/ (csec<a1+bx)>4/3 d":(w) (esec(a + b0 [ (M) dx

%, Z; %; cos?(a + bx)) (csec(a + bx))?3 sin(a + bx)

7bc2+[sin(a + bx)

3 cos(a + bx) ,F4 (

Mathematica [A] time = 0.0688611, size = 57, normalized size = 1.02

34/- tan?(a + bx) cot(a + bx)Hypergeometric2F1 (—;, %, %, sec?(a + bx))

4b(c sec(a + bx))*3

Warning: Unable to verify antiderivative.

[In] Integrate[(c*Secl[a + bx*x])~(-4/3),x]

[Out] (-3*Cot[a + b*x]*Hypergeometric2F1[-2/3, 1/2, 1/3, Secl[a + bx*x]~2]*Sqrt[-Ta
nla + b*xx]~2])/(4xb*x(c*xSec[a + b*x])~(4/3))

Maple [F] time = 0.054, size = 0, normalized size = 0.
_4
f(csec (bx + a)) 3 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(c*sec(b*xx+a))~(4/3),x)

[Out] int(1/(c*sec(b*x+a))”~(4/3),x)

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

1

T dx
(csec(bx +a))3

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(1l/(c*sec(bxx+a))”(4/3),x, algorithm="maxima")

[Out] integrate((c*sec(b*x + a))~(-4/3), x)

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

2
(csec (bx + a))3 .
2sec (bx + a)*

integral [

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(c*sec(b*x+a))~(4/3),x, algorithm="fricas")

[Out] integral((cxsec(b*x + a))~(2/3)/(c"2*sec(b*x + a)~2), x)

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

1

T dx
(csec (a + bx))3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(c*sec(b*x+a))**(4/3),x)

[Out] Integral((c*sec(a + bx*x))*x(-4/3), x)

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

dx

(csec (bx + a))g

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(c*sec(b*x+a))~(4/3),x, algorithm="giac")

[Out] integrate((c*sec(b*x + a))~(-4/3), x)
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3.37 f sec(a + bx) dx

Optimal. Leaf size=70

sin(a + bx) sec"!(a + bx)Hypergeometric2F1 (%, 1_7”, ?%n, cos?(a + bx))

b1 - n)wlsinz(a + bx)

[Out] -((Hypergeometric2F1[1/2, (1 - n)/2, (3 - n)/2, Cos[a + b*x] 2]*Sec[a + b*x
17(-1 + n)*Sin[a + bx*x])/(b*x(1 - n)*Sqrt[Sin[a + b*x]~2]))

Rubi [A] time = 0.0328775, antiderivative size = 70, normalized size of antiderivative =

. . b f rul
1., number of steps used = 2, number of rules used = 2, integrand size = 8, o o e

0.25, Rules used = {3772, 2643}

integrand size

sin(a + bx) sec" Y(a + bx) ,F; (%, 1%”; 3%71; cos?(a + bx))

b1 - n)\/sinz(a + bx)

Antiderivative was successfully verified.

[In] Int[Sec[a + b*x] n,x]

[Out] -((Hypergeometric2F1[1/2, (1 - n)/2, (3 - n)/2, Cos[a + b*x] 2]*Sec[a + b*x
17(-1 + n)*Sin[a + bx*x])/(b*x(1 - n)*Sqrt[Sin[a + b*x]~2]))

Rule 3772

Int[(cscl(c_.) + (d_.)*(x_)]*(b_.))"(n_), x_Symbol] :> Simp[(b*Csc[c + d*x]
) (n - D)*((Sinlc + d*x]/b)"(n - 1)*xInt[1/(Sin[c + d*x]/b)"n, x]), x] /; Fr
eeQ[{b, c, d, n}, x] & !IntegerQ[n]

Rule 2643

Int[((b_.)*sin[(c_.) + (d_.)*(x_)1)"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*Sin[c + d*x])~(n + 1)#*Hypergeometric2F1[1/2, (n + 1)/2, (n + 3)/2, Sin[c
+ d*x]72])/(b*d*(n + 1)*Sqrt[Cos[c + d*x]~2]1), x] /; FreeQ[{b, c, d, n}, x]
&& !'IntegerQ[2+n]

Rubi steps
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f sec”(a + bx) dx = cos™(a + bx) sec"(a + bx) f cos™(a + bx) dx

oFy (%, 1_7"; 3%"; cos?(a + bx)) sec™ " (a + bx) sin(a + bx)

b(1 — n)+/sin®(a + bx)

Mathematica [A] time = 0.0495195, size = 61, normalized size = 0.87

/- tan?(a + bx) csc(a + bx) sec" L (a + bx)Hypergeometric2F1 (%, g, %, sec?(a + bx))
bn

Antiderivative was successfully verified.

[In] Integrate[Sec[a + b*x] n,x]

[Out] (Cscla + b*x]*Hypergeometric2F1[1/2, n/2, (2 + n)/2, Sec[a + b*x] 2]*Sec[a
+ bxx] 7 (-1 + n)*Sqrt[-Tan[a + b*x]~2])/(b*n)

Maple [F] time = 0.291, size = 0, normalized size = 0.

f(sec (bx + a))" dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] int(sec(b*x+a) n,x)

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

fsec (bx +a)" dx

Verification of antiderivative is not currently implemented for this CAS.

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

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

integral (sec (bx +a)", x)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integral(sec(b*x + a)”n, x)

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

f sec” (a + bx) dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral(sec(a + b*x)**n, x)

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

fsec (bx +a)" dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(b*x+a) n,x, algorithm="giac")

[Out] integrate(sec(b*x + a)’n, x)
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3.38  [(csec(a+ bx))" dx

Optimal. Leaf size=73

csin(a + bx)(csec(a + bx))"'Hypergeometric2F1 (%, 1;n, 3_711, cos?(a + bx))

2
b(1 - n)wlsinz(a + bx)

[Out] -((c*Hypergeometric2F1[1/2, (1 - n)/2, (3 - n)/2, Cos[a + b*x]~2]*(cxSec[a
+ b*x])~(-1 + n)*Sin[a + b*x])/(b*(1 - n)*Sqrt[Sin[a + bxx]~2]))

Rubi [A] time = 0.0311051, antiderivative size = 73, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 10, 2 >

0.2, Rules used = {3772, 2643}

integrand size

csin(a + bx)(csec(a + bx))*"1 ,F; (%, 1%”; 3%”; cos?(a + bx))

b1 - n)\/sinz(a + bx)

Antiderivative was successfully verified.

[In] Int[(c*Secla + b*x]) n,x]

[Out] -((c*Hypergeometric2F1[1/2, (1 - n)/2, (3 - n)/2, Cos[a + b*x]~2]*(cxSec[a
+ b*x])~ (-1 + n)*Sin[a + b*x])/(b*(1 - n)*Sqrt[Sin[a + bxx]~2]))

Rule 3772

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Simp[(b*Csc[c + d*x]
) (n - D*((Sinlc + d*x]/b)"(n - 1)*xInt[1/(Sin[c + d*x]/b)"n, x]), x] /; Fr
eeQ[{b, c, d, n}, x] & !IntegerQ[n]

Rule 2643

Int[((b_.)*sin[(c_.) + (d_.)*(x_)1)"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*Sin[c + d*x])~(n + 1)+*Hypergeometric2F1[1/2, (n + 1)/2, (n + 3)/2, Sin[c
+ d*x]72])/(b*d*(n + 1)*Sqrt[Cos[c + d*x]~2]1), x] /; FreeQ[{b, c, d, n}, x]
&& !'IntegerQ[2+n]

Rubi steps
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[esecta+ by dx:(w) (esec(a+ by [ (—COS(“C+ bx))_ ix

cos(a + bx) ,F; (%, 1%”; 3%”; cos?(a + bx)) (csec(a + bx))" sin(a + bx)

) b(1 - n)\/sinz(u + bx)

Mathematica [A] time = 0.0469835, size = 61, normalized size = 0.84

\- tan?(a + bx) cot(a + bx)(csec(a + bx))"Hypergeometric2F1 (%, g, nT+2, sec?(a + bx))
bn

Warning: Unable to verify antiderivative.

[In] Integratel[(c*Sec[a + b*x]) n,x]

[Out] (Cotl[a + b*x]*Hypergeometric2F1[1/2, n/2, (2 + n)/2, Secl[a + b*x]~2]*(c*Sec
[a + b*x]) n*Sqrt[-Tan[a + b*x]~2])/(b*n)

Maple [F] time = 0.265, size = 0, normalized size = 0.

f(c sec (bx +a))" dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((c*sec(b*x+a)) n,x)

[Out] int((c*sec(b*x+a)) n,x)

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

f(c sec (bx + a))" dx

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((c*sec(b*x+a)) n,x, algorithm="maxima")

[Out] integrate((c*sec(b*x + a))"n, x)

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

integral ((c sec (bx + a))" ,x)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integral((c*sec(b*x + a))”n, x)

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

f(c sec(a + bx))" dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((cx*sec(b*x+a))**n,x)

[Out] Integral((c*sec(a + b*x))**n, x)

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

f(c sec (bx + a))" dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((c*sec(b*x+a)) n,x, algorithm="giac")

[Out] integrate((c*sec(b*x + a))’n, x)
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339  [seck(x)?dx
Optimal. Leaf size=50
1 5 5 5 . .
c tan(x) sec2(x)>2 + o tan(x) sec2(x)¥2 + T tan(x)ysec?(x) + T sinh™ (tan(x))

[Out] (5*%ArcSinh[Tan([x]])/16 + (56*Sqrt[Sec[x]~2]*Tan[x])/16 + (5%(Sec[x]~2)~(3/2)
*Tan[x])/24 + ((Sec[x]172)"(5/2)*Tan[x])/6

Rubi [A] time = 0.016905, antiderivative size = 50, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 5, number of rules used = 3, integrand size = 8, e o e

0.375, Rules used = {4122, 195, 215}

integrand size

1 5 5 5 _
c tan(x) sec?(x)>2 + o tan(x) sec?(x)32 + % tan(x)ysec?(x) + T sinh ™ (tan(x))

Antiderivative was successfully verified.

[In] Int[(Sec[x]"2)"(7/2),x]

[Out] (5*%ArcSinh([Tan([x]])/16 + (5*Sqrt[Sec[x]~2]*Tan[x])/16 + (5x(Sec[x]~2)~(3/2)
*Tan[x])/24 + ((Sec[x]~2)~(5/2)*Tan([x])/6

Rule 4122

Int[((b_.)*sec[(e_.) + (£_.)*(x_)172)"(p_), x_Symbol] :> With[{ff = FreeFac
tors[Tan[e + f*x], x]}, Dist[(b*ff)/f, Subst[Int[(b + b*ff 2*x"2)"(p - 1),
x], x, Tanle + fxx]/ff], x]1] /; FreeQ[{b, e, f, p}, x] & !IntegerQ[p]

Rule 195

Int[((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[(x*x(a + b*x"n) p)/(n*p
+ 1), x] + Dist[(a*n*p)/(n*p + 1), Int[(a + bxx™n)~(p - 1), x], x] /; Free
Ql{a, b}, x] && IGtQ[n, 0] && GtQ[p, O] && (IntegerQ[2+p] || (EqQ[n, 2] &&
IntegerQ[4*pl) || (EqQ[n, 2] && IntegerQ[3*pl) || LtQ[Denominator([p + 1/n],
Denominator [p]])

Rule 215

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

f sec?(x)”/? dx = Subst ( f (1 + x2)5/2 dx, x,tan(X))
1
=z sec?(x)*? tan(x) + g Subst ( f (1 + 3{2)3/2 dx, x, tan(x))
1
= 25—4 sec(x)*2 tan(x) + c sec(x)*2 tan(x) + 2 Subst ( f V1 + x2dx, x, tan(x))

5 5 1 5
= 1—6\/secz(x) tan(x) + o sec?(x)*2 tan(x) + c sec?(x)%? tan(x) + T Subst ( f dx, x, tan(.

1
V1 + x2

5 _ 5 5 1
= sinh ™ (tan(x)) + E\/secz(x) tan(x) + o7 sec2(x)*2 tan(x) + c sec2(x)*2 tan(x)

Mathematica [A] time = 0.290101, size = 74, normalized size = 1.48

X

1 1 . . . . (X . (X
% cos(x)vy/sec?(x) (§(198 sin(x) + 85 sin(3x) + 15 sin(5x)) sec®(x) — 30 log (cos (2) —sin (E)) + 30log (sm (E) +c

Antiderivative was successfully verified.

[In] Integrate[(Sec[x]~2)~(7/2),x]

[Out] (Cos[x]*Sqrt[Sec[x]~2]*(-30%Log[Cos[x/2] - Sin[x/2]] + 30%xLogl[Cos[x/2] + Si
n[x/2]1] + (Sec[x] 6*%(198*3in[x] + 85*Sin[3*x] + 15%Sin[5%x]))/8))/96

Maple [A] time = 0.159, size = 72, normalized size = 1.4

-1 + cos (x) — sin (x)

cos (x) (15 In (_ -1 + cos (x) + sin (x)

6
15 S ) ) (cos(x))” =15 In (—

- ) (cos (x))6 —15 (cos (x))4 sin (x) -
sin (x)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((sec(x)~2)"(7/2),x)

[Out] -1/48*(15*1n(-(-1+cos(x)+sin(x))/sin(x))*cos(x) " 6-15*%1In(-(-1+cos(x)-sin(x))
/sin(x))*cos(x) "6-15*cos(x) "4*sin(x)-10*cos(x) "2*sin(x)-8*sin(x))*cos(x)*(1

/cos(x)~2)~(7/2)
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Maxima [A] time = 1.74061, size = 57, normalized size = 1.14

(tan (x)2 + 1)E tan (x) + 25—4 (tan (x)2 + 1)E tan (x) + % y/tan (x)2 +1tan (x) + % arsinh (tan (x))

N =

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((sec(x)~2)7(7/2),x, algorithm="maxima")

[Out] 1/6*(tan(x)"2 + 1)7(5/2)*tan(x) + 5/24*(tan(x)"2 + 1)~(3/2)*tan(x) + 5/16%s
grt(tan(x)~2 + 1)xtan(x) + 5/16*arcsinh(tan(x))

Fricas [A] time = 1.36736, size = 162, normalized size = 3.24

15 cos (x)6 log (sin (x) + 1) — 15 cos (x)6 log (—sin(x) +1) +2 (15 cos (x)4 +10 cos (x)2 + 8) sin (x)
- 96 cos (x)6

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((sec(x)~2)~(7/2),x, algorithm="fricas")

[Out] -1/96%(15%cos(x) "6*log(sin(x) + 1) - 15*cos(x) "6*xlog(-sin(x) + 1) + 2*(15%c
0s(x)"4 + 10*cos(x)"2 + 8)*sin(x))/cos(x)~6

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

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

[In] integrate((sec(x)**2)**(7/2),x)

[Out] Timed out

Giac [A] time = 1.28619, size = 80, normalized size = 1.6

5log(sin(x) +1) 5 log(-sin(x)+1) 15 sin (x)’ - 40 sin (x)° + 33 sin (x)
32 sgn (cos (x)) 32 sgn (cos (x)) 48 (sin (x)2 _ 1)Ssgn (cos (1)
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((sec(x)~2)7(7/2),x, algorithm="giac")

[Out] 5/32xlog(sin(x) + 1)/sgn(cos(x)) - 5/32xlog(-sin(x) + 1)/sgn(cos(x)) - 1/48
*(15%sin(x) "5 - 40*sin(x)~3 + 33*sin(x))/((sin(x)"2 - 1) 3*sgn(cos(x)))
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340 [ sec(x)¥?dx
Optimal. Leaf size=36
1 3 3 ..
1 tan(x) sec2(x)*2 + 3 tan(x)vsec2(x) + 3 sinh™ (tan(x))

[Out] (3*%ArcSinh[Tan([x]])/8 + (3*Sqrt[Sec[x]~2]*Tan[x])/8 + ((Sec[x]~2)~(3/2)*Tan
[x])/4

Rubi [A] time = 0.0124014, antiderivative size = 36, normalized size of antiderivative =
1., number of steps used = 4, number of rules used = 3, integrand size = 8, Rumber of rules
0.375, Rules used = {4122, 195, 215}

integrand size

éll tan(x) sec?(x)32 + g tan(x)v/sec2(x) + g sinh ™ (tan(x))

Antiderivative was successfully verified.

[In] Int[(Sec[x]"2)~(5/2),x]

[Out] (3*ArcSinh[Tan[x]])/8 + (3*Sqrt[Sec[x]~2]*Tan([x])/8 + ((Sec[x]"2)"(3/2)*Tan
[x])/4

Rule 4122

Int[((b_.)*sec[(e_.) + (£_.)*(x_)172)"(p_), x_Symbol] :> With[{ff = FreeFac
tors[Tanl[e + f*x], x]}, Dist[(b*ff)/f, Subst[Int[(b + bxff~2%x~2)"(p - 1),
x], x, Tanle + f*xx]/ff], x]] /; FreeQ[{b, e, f, p}, x] && !'IntegerQ[p]

Rule 195

Int[((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[(x*x(a + b*x"n) p)/(n*p
+ 1), x] + Dist[(a*n*p)/(n*p + 1), Int[(a + bxx™n)~(p - 1), x], x] /; Free
Ql{a, b}, x] && IGtQ[n, 0] && GtQ[p, O] && (IntegerQ[2+p] || (EqQ[n, 2] &&
IntegerQ[4*pl) || (EqQ[n, 2] && IntegerQ[3*pl) || LtQ[Denominator([p + 1/n],
Denominator [p]])

Rule 215

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

f sec?(x)”? dx = Subst ( f (1 + x2)3/2 dx, x,tan(x))

1 3
=1 sec?(x)*2 tan(x) + 1 Subst (f V1 + x2dx, x, tan(x))

= gx/secz(X) tan(x) + i sec?(x)* tan(x) + g Subst ( f .

V1 +x2

= g sinh ™ (tan(x)) + gx/secz(x) tan(x) + %Lsecz(x)g’/2 tan(x)

dx, x, tan(x))

Mathematica [A] time = 0.1402, size = 68, normalized size = 1.89

11_6 cos(x)vVsec2(x) %(ll sin(x) + 3sin(3x)) sec*(x) - 6 log (cos (;—C) —sin (;)) + 6log (Sin (;—C) + cos (;—C)))

Antiderivative was successfully verified.

[In] Integratel[(Sec[x]~2)7(5/2),x]

[Out] (Cos([x]*Sqrt[Sec[x]~2]*(-6*Log[Cos[x/2] - Sin[x/2]] + 6*Log[Cos[x/2] + Sin[
x/2]] + (Sec[x]~4*(11xSin[x] + 3*Sin[3*x]))/2))/16

Maple [B] time = 0.091, size = 64, normalized size = 1.8

cos (x) -1 + cos (x) — sin (x)

8

-1 + cos (x) + sin (x)

- + 3 (cos (x))2 sin (x) + 2 s
sin (x)

(3 (cos (x))4 In (— ) -3 (cos (x))4 In (—

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

[In] int((sec(x)"2)"(5/2),x)

[Out] 1/8%(3*cos(x)~4*1n(-(-1+cos(x)-sin(x))/sin(x))-3*cos(x) "4*x1ln(-(-1+cos(x)+si
n(x))/sin(x))+3*cos(x) "2*sin(x)+2*sin(x))*cos(x)*(1/cos(x)~"2)~(5/2)

Maxima [A] time = 1.64798, size = 41, normalized size = 1.14

(tan (x)2 + 1)E tan (x) + g v/ tan (x)2 +1tan (x) + g arsinh (tan (x))

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

[In] integrate((sec(x)~2)~(5/2),x, algorithm="maxima"

[Out] 1/4*(tan(x)"2 + 1)~ (3/2)*tan(x) + 3/8*sqrt(tan(x)”2 + 1)*tan(x) + 3/8*arcsi
nh(tan(x))

Fricas [A] time = 1.40946, size = 139, normalized size = 3.86

3 cos (x)4 log (sin (x) +1) — 3 cos (x)4 log (—sin(x) +1) +2 (3 cos (x)2 + 2) sin (x)

16 cos (x)4

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((sec(x)~2)~(5/2),x, algorithm="fricas")

[Out] -1/16%(3*cos(x) "4*log(sin(x) + 1) - 3xcos(x) 4xlog(-sin(x) + 1) + 2x(3xcos(
x)72 + 2)*sin(x))/cos(x)"4

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((sec(x)**2)**(5/2),x)

[Out] Timed out

Giac [B] time = 1.27814, size = 72, normalized size = 2.

3 log (sin (x) + 1) 3 log (- sin (x) + 1) 3 sin (x)3 -5 sin (x)

16 sgn (cos (x)) 16 sgn (cos (x)) 3 ( sin (x)z B 1)zsgn (cos (x))

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((sec(x)~2)7(5/2),x, algorithm="giac")

[Out] 3/16%log(sin(x) + 1)/sgn(cos(x)) - 3/16*log(-sin(x) + 1)/sgn(cos(x)) - 1/8%
(3*sin(x)"3 - 5*sin(x))/((sin(x)"2 - 1) 2*sgn(cos(x)))
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3.41 f sec?(x)¥? dx
Optimal. Leaf size=22

% tan(x)vysec2(x) + % sinh™ (tan(x))

[Out] ArcSinh[Tan[x]]/2 + (Sqrt[Sec[x]~2]*Tan[x])/2

Rubi [A] time = 0.0085539, antiderivative size = 22, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 3, number of rules used = 3, integrand size = 8, i L

integrand size
0.375, Rules used = {4122, 195, 215}

% tan(x)vsec2(x) + % sinh™ (tan(x))

Antiderivative was successfully verified.

[In] Int[(Sec[x]~2)~(3/2),x]
[Out] ArcSinh[Tan([x]]/2 + (Sqrt[Sec[x]~2]*Tan[x])/2

Rule 4122

Int[((b_.)*sec[(e_.) + (£_.)*(x_)]1"2)"(p_), x_Symbol] :> With[{ff = FreeFac
tors([Tan[e + fx*x], x]}, Dist[(bxff)/f, Subst[Int[(b + b*ff~2xx"2)"(p - 1),
x], x, Tanle + fxx]/ff], x]1] /; FreeQ[{b, e, f, p}, x] & !IntegerQ[p]

Rule 195

Int[((a_) + (b_.)*(x )" (n_))"(p_), x_Symbol] :> Simp[(xx(a + b*x"n) p)/(n*p
+ 1), x] + Dist[(a*n*p)/(n*p + 1), Int[(a + bxx™n)~(p - 1), x], x] /; Free
Ql{a, b}, x] &% IGtQ[n, 0] && GtQ[p, 0] && (IntegerQ[2*p] || (EqQ[n, 2] &&
IntegerQ[4*xpl) || (EqQ[n, 2] &% IntegerQ[3*p]) || LtQ[Denominator([p + 1/n],
Denominator [pl])

Rule 215
Int[1/Sqrtl(a_) + (b_.)*(x_)"2], x_Symbol] :> Simp[ArcSinh[(Rt[b, 2]*x)/Sqr

t[all/Rt[b, 2], x] /; FreeQ[{a, b}, x] && GtQ[a, 0] && PosQ[b]

Rubi steps
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f sec?(x)*2 dx = Subst ( f V1 + x2dx, x,tan(x))
= %\/secz(x) tan(x) + % Subst ( f ﬁ dx, x,tan(x))
= %sinh_l(tan(x)) + %\/secz(x) tan(x)

Mathematica [B] time = 0.0565225, size = 52, normalized size = 2.36

% cos(x)ysec?(x) (tan(x) sec(x) — log (cos (;—C) —sin (;—C)) + log (sin (;—C) + cos (J—ZC)))

Antiderivative was successfully verified.

[In] Integratel[(Sec[x]~2)~(3/2),x]

[Out] (Cos[x]*Sqrt[Sec[x] 2]*(-Logl[Cos[x/2] - Sin[x/2]] + Logl[Cos[x/2] + Sin[x/2]
] + Sec[x]*Tan[x]))/2

Maple [B] time = 0.065, size = 53, normalized size = 2.4

-1 + cos (x) + sin (x)
sin (x)

-1 + cos (x) — sin (x)
sin (x)

cos (x)
2

((cos (x))2 In (— ) — (cos (x))2 In (— ) + sin (x)) ((cos (x))_z)E

Verification of antiderivative is not currently implemented for this CAS.

[In] int((sec(x)"2)"(3/2),x)

[Out] 1/2*(cos(x) " 2*1n(-(-1+cos(x)-sin(x))/sin(x))-cos(x) " 2*1ln(-(-1+cos(x)+sin(x)
)/sin(x))+sin(x))*cos(x)*(1/cos(x)"2)~(3/2)

Maxima [A] time = 1.7188, size = 24, normalized size = 1.09

1 > 1 .
5 W tan (x) + > arsinh (tan (x))

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((sec(x)~2)~(3/2),x, algorithm="maxima")

[Out] 1/2*sqrt(tan(x)”2 + 1)*tan(x) + 1/2*arcsinh(tan(x))

Fricas [B] time = 1.33071, size = 109, normalized size = 4.95

_cos (x)2 log (sin (x) + 1) — cos (x)2 log (—sin (x) + 1) + 2 sin (x)
4 cos (x)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((sec(x)~2)~(3/2),x, algorithm="fricas")

[Out] -1/4x(cos(x)"2xlog(sin(x) + 1) - cos(x)"2xlog(-sin(x) + 1) + 2*sin(x))/cos(
x)72

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

f (sec2 (x))E dx

Verification of antiderivative is not currently implemented for this CAS.

(o5}

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

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

Giac [B] time = 1.36668, size = 59, normalized size = 2.68
log (sin (x) + 1) ~ log (- sin (x) +1) B sin (x)
4 sgn (cos (x)) 4sgn(cos(x)) 2 (sin (x)? - 1)sgn (cos (x))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((sec(x)~2)7(3/2),x, algorithm="giac")

[Out] 1/4*log(sin(x) + 1)/sgn(cos(x)) - 1/4*log(-sin(x) + 1)/sgn(cos(x)) - 1/2*si
n(x)/((sin(x)~"2 - 1)*sgn(cos(x)))



237

3.42 f Vsec?(x) dx

Optimal. Leaf size=3
sinh ™ (tan(x))

[Out] ArcSinh[Tan[x]]

Rubi [A] time = 0.005895, antiderivative size = 3, normalized size of antiderivative = 1.,

. . ber of rul
number of steps used = 2, number of rules used = 2, integrand size = 8, e O T = 0.25,

integrand size
Rules used = {4122, 215}
sinh_l(tan(x))

Antiderivative was successfully verified.

[In] Int[Sqrt[Sec[x]~2],x]
[Out] ArcSinh[Tan[x]]

Rule 4122

Int[((b_.)*sec[(e_.) + (£_.)*(x_)]1"2)"(p_), x_Symbol] :> With[{ff = FreeFac
tors([Tan[e + fx*x], x]}, Dist[(bxff)/f, Subst[Int[(b + b*ff~2xx"2)"(p - 1),
x], x, Tanle + fxx]/ff], x]1] /; FreeQ[{b, e, f, p}, x] & !IntegerQ[p]

Rule 215
Int[1/Sqrt[(a_) + (b_.)*(x_)"2], x_Symbol] :> Simp[ArcSinh[(Rt[b, 2]*x)/Sqr

t[all/Rt[b, 2], x] /; FreeQ[{a, b}, x] && GtQ[a, 0] && PosQ[b]

Rubi steps

f Vsec?(x) dx = Subst ( f \/11—3(2 dx, x, tan(x))

= sinh ™ (tan(x))
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Mathematica [B] time = 0.0093418, size = 44, normalized size = 14.67

cos()\sec? () (log (sin (%) +cos (3] -los (COS (%) s (;—C)))

Antiderivative was successfully verified.

[In] Integrate[Sqrt([Sec([x]~2],x]

[Out] Cos[x]*(-Logl[Cos[x/2] - Sin[x/2]] + Logl[Cos[x/2] + Sin[x/2]])*Sqrt[Sec[x]~2
]

Maple [B] time = 0.071, size = 21, normalized size = 7.

-2 cos (x) Artanh (LOS(X)) 4 (cos (x)

sin (x)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((sec(x)"2)"(1/2),x)

[Out] -2*cos(x)*arctanh((-1+cos(x))/sin(x))*(1/cos(x)"2)"(1/2)

Maxima [A] time = 1.73177, size = 4, normalized size = 1.33

arsinh (tan (x))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((sec(x)~2)~(1/2),x, algorithm="maxima"

[Out] arcsinh(tan(x))

Fricas [B] time = 1.42133, size = 61, normalized size = 20.33

—% log (sin (x) +1) + % log (—sin (x) + 1)
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((sec(x)~2)~(1/2),x, algorithm="fricas")

[Out] -1/2x%log(sin(x) + 1) + 1/2%log(-sin(x) + 1)

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

f Vsec? (x) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((sec(x)**2)**(1/2),x)

[Out] Integral(sqrt(sec(x)**2), x)

Giac [B] time = 1.33872, size = 47, normalized size = 15.67

log (|m%m +sin (x) + 2|) ) log (|51an +sin (¥) - 2|)
4 sgn (cos (x)) 4 sgn (cos (x))

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((sec(x)~2)7(1/2),x, algorithm="giac")

[Out] 1/4*log(abs(1/sin(x) + sin(x) + 2))/sgn(cos(x)) - 1/4xlog(abs(1/sin(x) + si
n(x) - 2))/sgn(cos(x))
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3.43 X

f S
\sec?(x)
Optimal. Leaf size=11

tan(x)

vsec?(x)

[Out] Tan[x]/Sqrt[Sec[x]~2]

Rubi [A] time = 0.0073548, antiderivative size = 11, normalized size of antiderivative

. . number of rules
1., number of steps used = 2, number of rules used = 2, integrand size = 8, ————— =

integrand size
0.25, Rules used = {4122, 191}

tan(x)

vsec?(x)

Antiderivative was successfully verified.

[In] Int([1/Sqrt([Sec[x]~2],x]
[Out] Tan[x]/Sqrt[Sec[x]~2]

Rule 4122

Int[((b_.)*sec[(e_.) + (f_.)*(x_)]1"2)"(p_), x_Symbol] :> With[{ff = FreeFac
tors([Tan[e + fx*x], x]}, Dist[(bxff)/f, Subst[Int[(b + b*ff~2xx"2)"(p - 1),
x], x, Tanle + fxx]/ff], x]] /; FreeQ[{b, e, f, p}, x] & !IntegerQ[p]

Rule 191
Int[((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[(x*(a + bxx™n) (p + 1)

)/a, x] /; FreeQ[{a, b, n, p}, x] && EqQ[1/n + p + 1, 0]

Rubi steps



sec2(x)

f ! dx = Subst f (:llﬁ dx, X, tan(X)]
+x
tan(x)

vsec?(x)

Mathematica [A] time = 0.0058971, size = 11, normalized size = 1.

tan(x)

vsec?(x)

Antiderivative was successfully verified.

[In] Integrate[1/Sqrt[Sec([x]~2],x]

[Out] Tan([x]/Sqrt[Sec[x]~2]
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Maple [A] time = 0.074, size = 14, normalized size = 1.3

sin (x) 1
cos (x)

(cos (x)) 2

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(sec(x)"2)"(1/2),x)

[Out] sin(x)/(1/cos(x)~2)~(1/2)/cos(x)

Maxima [A] time = 1.18009, size = 15, normalized size = 1.36

tan (x)

\/tan (x)2 +1

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(1/(sec(x)”~2)7(1/2),x, algorithm="maxima")

[Out] tan(x)/sqrt(tan(x)”2 + 1)

Fricas [A] time = 1.2399, size = 12, normalized size = 1.09

—sin (x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(sec(x)~2)7(1/2),x, algorithm="fricas")

[Out] -sin(x)

Sympy [A] time = 0.482606, size = 10, normalized size = 0.91

tan (x)

Vsec? (x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(sec(x)*x2)**(1/2),x)

[Out] tan(x)/sqrt(sec(x)**2)

Giac [A] time = 1.27162, size = 8, normalized size = 0.73

sgn (cos (x)) sin (x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(sec(x)”~2)7(1/2),x, algorithm="giac")

[Out] sgn(cos(x))*sin(x)
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344  [——dx
sec2(x)3/2
Optimal. Leaf size=29

2 tan(x) tan(x)

3/sec2(x)  3sec?(x)3?

[Out] Tan[x]/(3*(Sec[x]~2)~(3/2)) + (2*Tan([x])/(3*Sqrt[Sec[x]~2])

Rubi [A] time = 0.0105769, antiderivative size = 29, normalized size of antiderivative =

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

0.375, Rules used = {4122, 192, 191}

integrand size

2 tan(x) tan(x)

+
3+/sec2(x)  3seci(x)¥?

Antiderivative was successfully verified.

[In] Int[(Sec[x]"2)"(-3/2),x]
[Out] Tan[x]/(3*x(Sec[x]172)"(3/2)) + (2*Tan[x])/(3*Sqrt[Sec[x]~2])

Rule 4122

Int[((b_.)*sec[(e_.) + (£_.)*(x_)]1"2)"(p_), x_Symbol] :> With[{ff = FreeFac
tors([Tan[e + f*x], x]}, Dist[(bxff)/f, Subst[Int[(b + b*ff~2xx"2)"(p - 1),
x], x, Tanle + f*x]/ff], x]1] /; FreeQ[{b, e, f, p}, x] && !IntegerQ[p]

Rule 192

Int[((a_) + (b_)*(x )" (n_))"(p_), x_Symbol] :> -Simp[(x*(a + b*x™n)~(p + 1
))/(axn*x(p + 1)), x] + Dist[(nx(p + 1) + 1)/(a*n*(p + 1)), Int[(a + b*x"n)"~
(p + 1), x1, x]1 /; FreeQ[{a, b, n, p}, x] && ILtQ[Simplify[i/n + p + 1], 0]
&& NeQ[p, -1]

Rule 191
Int[((a_) + (b_)*(x_ )" (n_))"(p_), x_Symbol] :> Simp[(x*(a + b*x™n) (p + 1)

)/a, x]1 /; FreeQ[{a, b, n, p}, x] && EqQ[1/n + p + 1, 0]

Rubi steps
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1 1
fwdx = Subst [fmdx,x, tan(x)]

tan(x) + % Subst [f

1
~ 3sec2(x)h —7 4%, X,tan(x)]

(1 + xz)
_ tan(x) 2 tan(x)

= +
3sec?(x)*2  3.[sec2(x)

Mathematica [A] time = 0.0149289, size = 23, normalized size = 0.79

(9 sin(x) + sin(3x)) sec(x)

12+/sec?(x)

Antiderivative was successfully verified.

[In] Integrate[(Sec[x]~2)"(-3/2),x]

[Out] (Sec[x]*(9#Sin[x] + Sin[3*x]))/(12xSqrt[Sec[x]~2])

Maple [A] time = 0.059, size = 21, normalized size = 0.7

sin (x) ((cos (x))2 + 2) S _g
3 (cos (x))3 ((COS ) )

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(sec(x)"2)"(3/2),x)

[Out] 1/3*sin(x)*(cos(x)"2+2)/cos(x)~3/(1/cos(x)"2)"(3/2)

Maxima [A] time = 1.08934, size = 34, normalized size = 1.17

2 tan (x) N tan (x)

34/tan *+1 3 (tan () + 1)

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

[In] integrate(1/(sec(x)”2)7(3/2),x, algorithm="maxima"

[Out] 2/3*tan(x)/sqrt(tan(x)”2 + 1) + 1/3*tan(x)/(tan(x)"2 + 1)7(3/2)

Fricas [A] time = 1.31181, size = 38, normalized size = 1.31

1
-3 (COS (x)2 + 2) sin (x)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1l/(sec(x)~2)~(3/2),x, algorithm="fricas")

[Out] -1/3*(cos(x)”2 + 2)*sin(x)

Sympy [A] time = 1.5059, size = 27, normalized size = 0.93

2 tan® (x) N tan (x)

3 (se02 (x))g (sec2 (x))g

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(sec(x)**x2)**(3/2),x)

[Out] 2*tan(x)**3/(3*(sec(x)**2)**x(3/2)) + tan(x)/(sec(x)**2)**x(3/2)

Giac [A] time = 1.35019, size = 22, normalized size = 0.76

1
3 sgn (cos (x)) sin (x)3 + sgn (cos (x)) sin (x)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(sec(x)~2)7(3/2),x, algorithm="giac")

[Out] -1/3*sgn(cos(x))*sin(x)~3 + sgn(cos(x))*sin(x)
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345  [——dx

sec2(x)>/2
Optimal. Leaf size=43

8 tan(x) 4 tan(x) tan(x)
15+/sec2(x)  15sec?(x)¥2  5sec?(x)?

[Out] Tan[x]/(5%(Sec[x]~2)~(5/2)) + (4xTan[x])/(15%(Sec[x]~2)~(3/2)) + (8xTan[x])
/ (15xSqrt [Sec[x]~2])

Rubi [A] time = 0.0149745, antiderivative size = 43, normalized size of antiderivative =
1., number of steps used = 4, number of rules used = 3, integrand size = 8, % =
0.375, Rules used = {4122, 192, 191}
8 tan(x) 4 tan(x) tan(x)
15+/sec2(x)  15sec?(x)¥2  5sec?(x)%/?

Antiderivative was successfully verified.

[In] Int[(Sec[x]~2)"~(-5/2),x]

[Out] Tanl[x]/(5*(Sec[x]~2)"(5/2)) + (4xTanl[x])/(15%(Sec[x]~2)"(3/2)) + (8*Tan[x])
/ (15%Sqrt [Sec[x]172])

Rule 4122

Int[((b_.)*sec[(e_.) + (£_.)*(x_)]1"2)"(p_), x_Symbol] :> With[{ff = FreeFac
tors([Tan[e + fx*x], x]}, Dist[(bxff)/f, Subst[Int[(b + b*ff~2xx"2)"(p - 1),
x], x, Tanle + f*xx]/£ff], x]]1 /; FreeQ[{b, e, f, p}, x] && !'IntegerQ[p]

Rule 192

Int[((a_) + (b_)*(x_ )" (n_))"(p_), x_Symbol] :> -Simp[(x*(a + b*x™n)~(p + 1
))/(a*xnx(p + 1)), x] + Dist[(nx(p + 1) + 1)/(a*n*x(p + 1)), Int[(a + b*x"n)~
(p + 1), x], x]1 /; FreeQ[{a, b, n, p}, x] && ILtQ[Simplify[i/n + p + 1], O]
&& NeQ[p, -1]

Rule 191

Int[((a ) + (b_.)*(x )" (n_))"(p_), x_Symbol] :> Simp[(x*x(a + bxx™n) (p + 1)
)/a, x] /; FreeQ[{a, b, n, p}, x] & EqQ[i/n + p + 1, 0]
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Rubi steps

1 1
f W dx = Subst [f m dx, x, tan(X)]

tan(x) ‘55 Subst [ f

1
~ Bsec2(x)5?2 — sz X, tan(x)]

(1 + xz)

tan(x) 4 tan(x) 8 [
= + + — Subst f
15

1
—5 dx, x, tan(x)]

"~ 5sec?(x)52  15sec?(x)3/2 (1 4 xz)

_ tan(x) N 4 tan(x) N 8 tan(x)
5sec?(x)2 ~ 15sec?(x)¥?  15\/sec?(x)

Mathematica [A] time = 0.0249409, size = 31, normalized size = (.72

(150 sin(x) + 25sin(3x) + 3 sin(5x)) sec(x)
240+/sec?(x)

Antiderivative was successfully verified.

[In] Integrate[(Sec[x]~2)~(-5/2),x]

[Out] (Sec[x]=*(150*%Sin[x] + 25%Sin[3*x] + 3*Sin[5x*x]))/(240%Sqrt[Sec[x]~2])

Maple [A] time = 0.072, size = 29, normalized size = 0.7

5

sin (x) (3 (cos (x))4 +4 (cos (x))2 + 8) ((cos (x))_z)_z

15 (cos (x))5

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(sec(x)"2)"~(5/2),x)

[Out] 1/15*sin(x)*(3*cos(x) "4+4*xcos(x)~2+8)/cos(x)”"5/(1/cos(x)"2)~(5/2)
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Maxima [A] time = 1.16518, size = 50, normalized size = 1.16

8 tan (x) N 4 tan (x) N tan (x)
154/tan (@) +1 15 (tan (0? +1)> 5 (tan () +1)

Verification of antiderivative is not currently implemented for this CAS.

NI
NGl

[In] integrate(1/(sec(x)~2)7(5/2),x, algorithm="maxima"

[Out] 8/16%tan(x)/sqrt(tan(x)~2 + 1) + 4/16xtan(x)/(tan(x)"2 + 1)7(3/2) + 1/5%tan
(x)/(tan(x)"2 + 1)7(5/2)

Fricas [A] time = 1.44419, size = 59, normalized size = 1.37

1 3 cos (x)4 +4 cos (x)2 + 8) sin (x)
15

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(sec(x)~2)7(5/2),x, algorithm="fricas")

[Out] -1/15%(3*cos(x)”"4 + 4xcos(x)"2 + 8)*sin(x)

Sympy [A] time = 17.704, size = 44, normalized size = 1.02

8tan® 4tan® t
an” (x) N an” (x) N an (x)

5

3 (sec2 (x))E (sec2 (x))

NG

5
2

15 (se02 (x))
Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(1/(sec(x)**2)**(5/2),x)

[Out] 8*tan(x)**5/(15*%(sec(x)**2)**x(5/2)) + 4xtan(x)**3/(3*(sec(x)**2)*xx(5/2)) +
tan(x)/(sec(x)**2)xx(5/2)
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Giac [A] time = 1.25735, size = 34, normalized size = 0.79

é sgn (cos (x)) sin (x)5 - % sgn (cos (x)) sin (x)3 + sgn (cos (x)) sin (x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(sec(x)”~2)~(5/2),x, algorithm="giac")

[Out] 1/5*sgn(cos(x))*sin(x)”5 - 2/3*sgn(cos(x))*sin(x)~3 + sgn(cos(x))*sin(x)
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346  [—5—dx

sec2(x)7/2
Optimal. Leaf size=57

16 tan(x) N 8 tan(x) 6 tan(x) tan(x)
35+/sec2(x)  35sec?(x)¥2  35sec?(x)¥?  7sec?(x)7/?

[Out] Tan[x]/(7*(Sec[x]~2)"(7/2)) + (6xTan[x])/(35*(Sec[x]~2)~(5/2)) + (8xTan[x])
/(35%(Sec[x]~2)~(3/2)) + (16*Tan[x])/(35%Sqrt[Sec[x]~2])

Rubi [A] time = 0.0188078, antiderivative size = 57, normalized size of antiderivative =
1., number of steps used = 5, number of rules used = 3, integrand size = 8, number of rules

integrand size
0.375, Rules used = {4122, 192, 191}

16 tan(x) N 8 tan(x) N 6 tan(x) N tan(x)
35+4/sec2(x) 35sec?(x)¥2  35sec?(x)¥?  7sec?(x)72

Antiderivative was successfully verified.

[In] Int[(Sec[x]"2)"(-7/2),x]

[Out] Tanl[x]/(7*(Sec[x]~2)"(7/2)) + (6%Tanl[x])/(35%(Sec[x]~2)"(5/2)) + (8*Tan[x])
/(35%(Sec[x]~2)~(3/2)) + (16*Tan[x])/(35%Sqrt[Sec[x]~2])

Rule 4122

Int[((b_.)*sec[(e_.) + (£_.)*(x_)]1"2)"(p_), x_Symbol] :> With[{ff = FreeFac
tors([Tan[e + fx*x], x]}, Dist[(bxff)/f, Subst[Int[(b + b*ff~2xx"2)"(p - 1),
x], x, Tanle + f*xx]/£ff], x]]1 /; FreeQ[{b, e, f, p}, x] && !'IntegerQ[p]

Rule 192

Int[((a_) + (b_)*(x_ )" (n_))"(p_), x_Symbol] :> -Simp[(x*(a + b*x™n)~(p + 1
))/(a*xnx(p + 1)), x] + Dist[(nx(p + 1) + 1)/(a*n*x(p + 1)), Int[(a + b*x"n)~
(p + 1), x], x]1 /; FreeQ[{a, b, n, p}, x] && ILtQ[Simplify[i/n + p + 1], O]
&& NeQ[p, -1]

Rule 191

Int[((a ) + (b_.)*(x )" (n_))"(p_), x_Symbol] :> Simp[(x*x(a + bxx™n) (p + 1)
)/a, x] /; FreeQ[{a, b, n, p}, x] & EqQ[i/n + p + 1, 0]
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Rubi steps

1 1
fwdx = Subst [fmdx,x, tan(x))

L ; Subst [ f

1
= 7 SeCZ(x)7/2 —7/2 dx, X, tan(x)]

(1 + xz)

tan(x) 6 tan(x) 24 1
= + + — Subst f—d X, t
75ec2(af " 3550 35 1+ 2)" o

tan(x) 6 tan(x) Stan(x) 16 1
- — Subst f—d Xt
7sec2(x)72 " 35sec?(x)?2  35sec?(x)32 + 35 Dubs e 33 9%, X an(x)

_ tan(x) N 6 tan(x) N 8 tan(x) 16 tan(x)
 7sec?(x)?  35sec?(x)2  35sec?(1)%2  354[sec2(x)

Mathematica [A] time = 0.0376147, size = 37, normalized size = 0.65

(1225 sin(x) + 245 sin(3x) + 49 sin(5x) + 5 sin(7x)) sec(x)
2240+/sec?(x)

Antiderivative was successfully verified.

[In] Integrate[(Sec[x]~2)"(-7/2),x]

[Out] (Sec[x]*(1225%Sin[x] + 245%Sin[3*x] + 49*Sin[6xx] + 5%Sin[7*x]))/(2240%Sqrt
[Sec[x]72])

Maple [A] time = 0.088, size = 35, normalized size = 0.6

sin (x) (5 (cos (x))6 + 6 (cos (Jc))4 + 8 (cos (x))2 + 16)

35 (cos (x))” (teos ™) *

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(sec(x)"2)"(7/2),x)
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[Out] 1/35%sin(x)*(5*cos(x) " 6+6*xcos(x) ~4+8*cos(x) "2+16)/cos(x)"7/(1/cos(x)"2)~(7/
2)

Maxima [A] time = 1.06939, size = 66, normalized size = 1.16

16 tan (x) N 8 tan (x) N 6 tan (x) N tan (x)
35 4/tan ®*+1 35 (tan (x)* + 1)E 35 (tan (x)* + 1)E 7 (tan (x)* + 1)

Verification of antiderivative is not currently implemented for this CAS.

NI

[In] integrate(1/(sec(x)~2)7(7/2),x, algorithm="maxima"

[Out] 16/35*tan(x)/sqrt(tan(x)~2 + 1) + 8/35*tan(x)/(tan(x)~2 + 1)7(3/2) + 6/35%t
an(x)/(tan(x)"2 + 1)°(5/2) + 1/7*tan(x)/(tan(x)"2 + 1)°(7/2)

Fricas [A] time = 1.4212, size = 78, normalized size = 1.37

1
35 (5 Cos (x)6 + 6 cos (x)4 + 8 cos (x)2 + 16) sin (x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(sec(x)~2)7(7/2),x, algorithm="fricas")

[Out] -1/35%(b*cos(x)"6 + 6*xcos(x)”4 + 8*cos(x)"2 + 16)*sin(x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(sec(x)**2)**(7/2),x)

[Out] Timed out
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Giac [A] time = 1.4046, size = 46, normalized size = 0.81

—; sgn (cos (x)) sin (x)7 + g sgn (cos (x)) sin (x)5 —sgn (cos (x)) sin (x)3 + sgn (cos (x)) sin (x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(sec(x)~2)7(7/2),x, algorithm="giac")

[Out] -1/7*sgn(cos(x))*sin(x)~7 + 3/5xsgn(cos(x))*sin(x)~5 - sgn(cos(x))*sin(x)"3
+ sgn(cos(x))*sin(x)
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3.47 f (a se(zz(x))7/2 dx

Optimal. Leaf size=84

13”3 tan(x)vasec(x) + —u 2 tan(x) (asec?() " + a7 tan h‘l(\ftan(x)

Vasec(x)
[Out] (5%a~(7/2)*ArcTanh[(Sqrt[a]*Tan[x])/Sqrtla*Sec[x]~2]])/16 + (5*xa~3*Sqrt[ax*S

ec[x]"2]*Tan[x])/16 + (5xa~2*x(a*xSec[x]~2)"(3/2)*Tan[x])/24 + (ax(a*Sec[x]"2
)~ (5/2)*Tan[x])/6

T ) + 20 tan(x) (a secZ(x)) o

Rubi [A] time = 0.0413025, antiderivative size = 84, normalized size of antiderivative =

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

0.4, Rules used = {4122, 195, 217, 206}

1£a tan(x)vasec?(x) + —a 2 tan(x) (a secz(x)) 6 @’ tanh ™ (:/C::TI;(();))] i tan(x) (u secz(x)) o

integrand size

Antiderivative was successfully verified.

[In] Int[(a*xSec[x]~2)~(7/2),x]

[Out] (5%a~(7/2)*ArcTanh[(Sqrt[al*Tan[x])/Sqrtl[axSec[x]172]]1)/16 + (5*a~3*Sqrt[axS
ec[x]"2]*Tan[x])/16 + (56%xa~2*(a*xSec[x]~2)~(3/2)*Tan[x])/24 + (ax(axSec[x]"2
)~ (5/2)*Tan[x])/6

Rule 4122

Int[((b_.)*sec[(e_.) + (£_.)*(x_)]172)"(p_), x_Symbol] :> With[{ff = FreeFac
tors[Tan[e + f*x], x]}, Dist[(b*ff)/f, Subst[Int[(b + b*xff 2*xx~2)"(p - 1),
x], x, Tanle + f*xx]/ff], x]] /; FreeQ[{b, e, f, p}, x] && !'IntegerQ[p]

Rule 195

Int[((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[(x*(a + b*x"n) p)/(n*p
+ 1), x] + Dist[(a*n*p)/(n*p + 1), Int[(a + b*x™n) " (p - 1), x], x] /; Free
Ql{a, b}, x] & IGtQ[n, 0] && GtQlp, 0] && (IntegerQ[2*p] || (EqQln, 2] &
IntegerQ[4*pl) || (EqQ[n, 2] &% IntegerQ[3*p]) || LtQ[Denominator[p + 1/n],
Denominator [p]])

Rule 217
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Int[1/Sqrtl(a_) + (b_.)*(x_)"2], x_Symbol] :> Subst[Int[1/(1 - b*x"2), x],
x, x/Sqrtla + b*x~2]] /; FreeQ[{a, b}, x] && !'GtQ[a, 0]

Rule 206

Int[((a_) + (b_.)*(x_)"2)"(-1), x_Symbol] :> Simp[(1*ArcTanh[(Rt[-b, 2]*x)/
Rtla, 2]1]1)/(Rtla, 2]*Rt[-b, 2]), x] /; FreeQ[{a, b}, x] && NegQla/b] && (Gt
Qla, 0] || LtQ[b, 01)

Rubi steps

f (a secz(x)) dx = a Subst (f (a + ax2)5/2 dx, x, tan(x))
= %a (a secz(x))S/2 tan(x) + ! (Saz) Subst ( f (a + ax2)3/2 dx, x, tan(x))
25411 (a secZ(x)) tan(x) + éa (a secz(x)) tan(x) + = (5a Subst (f\/a + ax2 dx, x, tan(x)

1 1
= Ea‘%\/a sec2(x) tan(x) + Zaz (a Secz(x)) tan(x) + 20 (a Secz(x)) tan(x) * 16 (5a4) Subst
3 5 3/2 1 5/2 1 4
—a®+asec?(x) tan(x) + —a2 (a Secz(x)) tan(x) + R (a secz(x)) tan(x) + T (Sa ) Subst

_ %am tanh™ ( \/;Stj;((i))) a3y asec?(x) tan(x) + —11 (a secz(x)) tan(x) + %ﬂ (‘1 sec(

Mathematica [A] time = 0.124033, size = 78, normalized size = 0.93

91_6 cos’ (x) (a secz(x)) ( (198 sin(x) + 85 sin(3x) + 15sin(5x)) sec®(x) — 30 log (cos (;) —sin (2)) +30log (sm (;

Antiderivative was successfully verified.

[In] Integratel[(axSec[x]~2)~(7/2),x]

[Out] (Cos([x]~7*(a*Sec[x]~2)~(7/2)*(-30*Log[Cos[x/2] - Sin[x/2]] + 30%Log[Cos[x/2
1 + Sin[x/2]] + (Sec[x]6+(198+Sin[x] + 85*Sin[3*x] + 15*Sin[5x*x]))/8))/96

Maple [A] time = 0.145, size = 74, normalized size = 0.9

-1 + cos (x) + sin (x)
sin (x)

cos (x) (15 I (_ -1 + cos (x) — sin (x))

. 6 _ _
15 oy (cos (x))” —15 111(

) (cos (x))6 + 15 (cos (x))4 sin (x) +
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Verification of antiderivative is not currently implemented for this CAS.

[In] int((a*sec(x)~2)"(7/2),x)

[Out] 1/48%(15*%1n(-(-1+cos(x)-sin(x))/sin(x))*cos(x) " 6-15*%1n(-(-1+cos(x)+sin(x))/
sin(x))*cos(x) "6+15*cos(x) “4*sin(x)+10*cos(x) "2*sin(x)+8*sin(x))*cos(x)*(a/
cos(x)"2)~(7/2)

Maxima [B] time = 16.7386, size = 2936, normalized size = 34.95

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)~2)7(7/2),x, algorithm="maxima")

[Out] 1/96*(2040*a"3*cos(3*x)*sin(2*x) + 360*a”3*cos(x)*sin(2*x) - 360*a”3*cos(2x*
x)*sin(x) - 60*a~3*sin(x) + 4*(15%a”~3*sin(11*x) + 85*a~3*sin(9*x) + 198*a~3
*3in(7*x) - 198*%a”~3*sin(5*x) - 85*a~3*sin(3*x) - 15*a”~3*sin(x))*cos(12*x) -
60* (6*xa”~3*sin(10*x) + 15%a~3*sin(8*x) + 20*a~3*sin(6*x) + 15%xa~3*sin(4*x)
+ 6*a”3*sin(2*x))*cos(11*x) + 24*(85*a~3*sin(9*x) + 198*a~3*sin(7*x) - 198%
a~3*sin(5*x) - 85*%a”~3*sin(3*x) - 15*a”3*sin(x))*cos(10*x) - 340*(15*a~3*sin
(8*x) + 20*a"3*sin(6*x) + 15*a~3xsin(4+*x) + 6*a”3*sin(2*x))*cos(9*x) + 60%*(
198*a~3*sin(7*x) - 198*a”3*sin(5*x) - 85*a~3*sin(3*x) - 15*a”3*sin(x))*cos(
8*x) - 792*x(20*a~3*sin(6%*x) + 15*a~3*sin(4*x) + 6*a~3xsin(2*x))*cos(7*x) -
80* (198*a~3*sin(b*x) + 85*a~3*sin(3*x) + 15xa”3*sin(x))*cos(6*x) + 2376* (5
a~3*sin(4*x) + 2*a”~3*sin(2*x))*cos(5*x) - 300*%(17*a”3*sin(3*x) + 3*a~3*sin(
x))*cos(4*xx) + 15%(a"3*cos(12*x)”2 + 36*a~3*cos(10*x) "2 + 225*%a”~3*cos(8*x)”~
2 + 400*a"3*cos(6*x) "2 + 225*xa~3*cos(4*x) "2 + 36*a”"3*cos(2*x)"2 + a~3*sin(1
2%x) "2 + 36*a”3*sin(10*x) "2 + 225%a~3*sin(8*x) 2 + 400*a~3*sin(6%*x) "2 + 225
*a"3*sin(4*x) "2 + 180*a~3*sin(4*x)*sin(2*x) + 36%a~3*sin(2*x)~2 + 12*a~3*co
s(2xx) + a~3 + 2x(6*a”3*cos(10*x) + 15*a”3*cos(8xx) + 20*a~3xcos(6*x) + 15%
a~3*cos(4*x) + 6*a~3*xcos(2*x) + a~3)*cos(12*x) + 12x(15*a~3*cos(8*x) + 20*a
~3*cos(6*x) + 15*%a”~3*cos(4*x) + 6*a~3*cos(2*x) + a~3)*cos(10*x) + 30*(20*a”
3*xcos(6*x) + 15%xa~3*cos(4*x) + 6*a”3*cos(2*x) + a~3)*cos(8*x) + 40*x(15*a~3*
cos(4xx) + 6*a”3*cos(2*x) + a~3)*cos(6%*x) + 30*(6*a”3*cos(2*x) + a~3)*cos(4
*x) + 2*%(6%a”3*sin(10*x) + 15*%a~3*sin(8*x) + 20*a”~3*sin(6#*x) + 15*a~3*sin(4
*x) + 6*a”3*sin(2*x))*sin(12*x) + 12+ (15*a”3*sin(8*x) + 20*a~3*sin(6*x) + 1
5%a~3*sin(4*x) + 6*a”3*sin(2*x))*sin(10*x) + 30*(20*a"~3*sin(6*x) + 15%a”3*s
in(4*x) + 6*a”3*sin(2*x))*sin(8*x) + 120%(5*a~3*sin(4*x) + 2*a~3*sin(2*x))*
sin(6*x))*log(cos(x)”2 + sin(x)~2 + 2*sin(x) + 1) - 15*%(a"3*cos(12*x)72 + 3
6*a~3*cos(10*x) "2 + 225*a~3*cos(8*x) "2 + 400*a~3*cos(6*x) "2 + 225*a~3*cos(4
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*x) 72 + 36%a”3*cos(2*x)72 + a”3*sin(12*x) 72 + 36*a"3*sin(10%*x) "2 + 225%a~ 3%
sin(8*x)~2 + 400*a~3*sin(6*x) 2 + 225%xa”~3*sin(4*x)~2 + 180*a~3*sin(4#*x)*sin
(2xx) + 36*a”3*sin(2*x)~2 + 12*a~3xcos(2*x) + a~3 + 2*x(6*a~3*cos(10*x) + 15
*a"3*cos(8*x) + 20%a”~3*cos(6*x) + 15%*a~3*cos(4*x) + 6*xa~3xcos(2*x) + a~3)*c
0s(12*x) + 12*(15*%a”~3*cos(8*x) + 20*a"3*cos(6*x) + 15*xa~3*cos(4*x) + 6*a 3%
cos(2*x) + a~3)*cos(10*x) + 30*(20*a"3*cos(6*x) + 15*xa~3*cos(4*x) + 6*a”~3*c
0s(2*x) + a~3)*cos(8*x) + 40*(15*a”3*cos(4*x) + 6*a~3*cos(2*x) + a~3)*cos(6
*x) + 30*(6*a”3*cos(2*x) + a~3)*cos(4*x) + 2*%(6*a”3*sin(10*x) + 15%a~3*sin(
8*x) + 20*a”3*sin(6*x) + 15xa~3*sin(4*x) + 6*a”3*sin(2*x))*sin(12*x) + 12%(
15%a"3*sin(8*x) + 20*a"3*sin(6*x) + 15*a~3*sin(4+*x) + 6*a”3*sin(2*x))*sin(1
0*x) + 30*%(20*a”~3*sin(6%*x) + 15*%a”3*sin(4*x) + 6*a~3*xsin(2+*x))*sin(8*x) + 1
20* (b*a~3*sin(4*x) + 2%a”~3*sin(2+*x))*sin(6%*x))*log(cos(x)”2 + sin(x)"2 - 2%
sin(x) + 1) - 4*x(15*a”~3*cos(11*x) + 85*a”3*cos(9*x) + 198*a~3*cos(7*x) - 19
8*a~3*cos(b*x) — 85xa~3*cos(3*x) - 15*%a”3*cos(x))*sin(12*x) + 60*(6*a”3*cos
(10*x) + 15*a”3*cos(8*x) + 20*a~3*cos(6*x) + 15*a”3*cos(4*x) + 6%a~3*cos (2%
x) + a”3)*sin(11*x) - 24*(85*%a”3*cos(9*x) + 198*a~3*cos(7*x) - 198*a”~3*cos(
5%x) - 8b*a”3*cos(3*x) - 15xa~3*cos(x))*sin(10*x) + 340*(15*xa~3*cos(8*x) +

20*a~3*cos(6*x) + 15*a~3xcos(4*x) + 6*a”3*cos(2*x) + a~3)*sin(9*x) - 60*(19
8*a~3*cos(7*x) — 198*a~3*cos(5*x) - 85*a”~3*cos(3*x) - 15%a~3*cos(x))*sin(8x*
X) + 792%(20*a~3*cos(6*x) + 15*a”3*cos(4*x) + 6*a~3*cos(2*x) + a~3)*sin(7*x
) + 80%(198*a"3*cos(5*x) + 8b5*a~3*cos(3*x) + 15%a”3*cos(x))*sin(6*x) - 792%
(15*%a~3*cos(4*x) + 6*a~3*cos(2*x) + a~3)*sin(bxx) + 300*(17*xa”~3*cos(3*x) +

3*a~3%cos(x))*sin(4*x) - 340%(6%a~3*cos(2*xx) + a~3)*sin(3*x))*sqrt(a)/(2*(6
*cos (10*x) + 15*%cos(8*x) + 20*cos(6*x) + 15*cos(4*x) + 6*xcos(2xx) + 1)*cos(
12*x) + cos(12%x)72 + 12%(15*cos(8*x) + 20*cos(6*x) + 15*cos(4*x) + 6*cos(2
*x) + 1)*cos(10*x) + 36*cos(10*x)"2 + 30*%(20*cos(6*x) + 15*xcos(4*x) + 6*cos
(2xx) + 1)*cos(8*x) + 225*xcos(8*x)~2 + 40*(15*cos(4*x) + 6*xcos(2*x) + 1)*co
s(6*x) + 400*cos(6*x)"2 + 30*(6*cos(2*x) + 1)*cos(4*x) + 225%cos(4*x)"2 + 3
6*xcos(2*x) "2 + 2% (6*sin(10*x) + 15%sin(8*x) + 20*sin(6*x) + 15%sin(4*x) + 6
*3in(2*x) ) *sin(12*x) + sin(12*x)72 + 12*%(15*sin(8*x) + 20*sin(6%*x) + 15%sin
(4xx) + 6*sin(2*x))*sin(10*x) + 36*sin(10*x) "2 + 30*(20*sin(6*x) + 15*sin(4
*x) + 6*sin(2*x))*sin(8*x) + 225%sin(8*x)~2 + 120*(5*sin(4*x) + 2*sin(2*x))
*3in(6*x) + 400*sin(6*x)~2 + 225%sin(4*x)”2 + 180*sin(4*x)*sin(2*x) + 36%*si
n(2*x)"2 + 12*cos(2*x) + 1)

Fricas [A] time = 1.47792, size = 186, normalized size = 2.21

(15a3cos(xflog(—ﬂnwyl)-—2(15a3cos(fo+10a3cos(xf-+8u3)$n(x0 /—J%?
Cos(x

sin(x)+1

96 cos(x)5

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((a*sec(x)”~2)7(7/2),x, algorithm="fricas")

[Out] -1/96%(15*%a~3*cos(x) "6*log(-(sin(x) - 1)/(sin(x) + 1)) - 2*x(15*a”~3*cos(x)"4
+ 10%a”3*cos(x) 72 + 8*a~3)*sin(x))*sqrt(a/cos(x)”2)/cos(x)”5

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)**x2)**(7/2),x)

[Out] Timed out

Giac [A] time = 1.30087, size = 107, normalized size = 1.27

2 (15 a3sgn (cos (x)) sin (x)° — 40 a3sgn

l 1543 log (sin (x) + 1) sgn (cos (x)) — 15 a° log (- sin (x) + 1) sgn (cos (x)) —
96 (sin

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate((a*sec(x)”~2)7(7/2),x, algorithm="giac")

[Out] 1/96x%(15*a~3*log(sin(x) + 1)*sgn(cos(x)) - 15*a~3*log(-sin(x) + 1)*sgn(cos(
x)) - 2%(15*a~3*sgn(cos(x))*sin(x)~5 - 40*a"3*sgn(cos(x))*sin(x)~3 + 33*a”3
*sgn(cos(x))*sin(x))/(sin(x)"2 - 1)~3)*sqrt(a)
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3.48 f (a secz(x))S/2 dx

Optimal. Leaf size=65

—a 2 tan(x)vasec?(x) + a5/2 tanh™ (:;;;LTI;((?)) 2° tan(x) (a secz(x)) i

[Out] (3*a~(5/2)*ArcTanh[(Sqrt[a]*Tan[x])/Sqrt[a*Sec[x]~2]1])/8 + (3*a~2*Sqrt[a*Se
c[x]~2]1*Tan[x])/8 + (a*x(a*Sec[x]"2)~(3/2)*Tan([x])/4

Rubi [A] time = 0.0313453, antiderivative size = 65, normalized size of antiderivative =
1., number of steps used = 5, number of rules used = 4, integrand size = 10, number of rules _

integrand size
0.4, Rules used = {4122, 195, 217, 206}

—a 2 tan(x)va sec?(x) + a5/2 tanh~ (:;;;ZTII((?))+ 4atan(x) (asecZ(x)) 2

Antiderivative was successfully verified.

[In] Int[(a*Sec[x]~2)"(5/2),x]

[Out] (3*%a~(5/2)*ArcTanh[(Sqrt[a]*Tan[x])/Sqrt[a*Sec[x]~2]])/8 + (3*a~2*Sqrt[a*Se
c[x]~2]*Tan[x])/8 + (ax(axSec[x]~2)~(3/2)*Tan[x])/4

Rule 4122

Int[((b_.)*sec[(e_.) + (£_.)*(x_)]1"2)"(p_), x_Symbol] :> With[{ff = FreeFac
tors([Tan[e + fx*x], x]}, Dist[(bxff)/f, Subst[Int[(b + b*ff~2xx"2)"(p - 1),
x], x, Tanle + fxx]/ff], x]1] /; FreeQ[{b, e, f, p}, x] & !IntegerQ[p]

Rule 195

Int[((a_) + (b_.)*(x_ )" (n_))"(p_), x_Symbol] :> Simp[(x*x(a + b*x"n) p)/(n*p
+ 1), x] + Dist[(a*n*p)/(n*p + 1), Int[(a + bxx™n)~(p - 1), x], x] /; Free
Ql{a, b}, x] && IGtQ[n, 0] && GtQ[p, 0] && (IntegerQ[2xp] || (EqQ[n, 2] &&
IntegerQ[4*xpl) || (EqQ[n, 2] &% IntegerQ[3*p]) || LtQ[Denominator([p + 1/n],
Denominator [p]])

Rule 217
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Int[1/Sqrt[(a_) + (b_.)*(x_)"2], x_Symbol] :> Subst[Int[1/(1 - b*x"2), x],
x, x/Sqrtla + b*x~2]] /; FreeQ[{a, b}, x] && !'GtQ[a, 0]

Rule 206

Int[((a_) + (b_.)*(x_)"2)"(-1), x_Symbol] :> Simp[(1*ArcTanh[(Rt[-b, 2]*x)/
Rtla, 2]1]1)/(Rtla, 2]*Rt[-b, 2]), x] /; FreeQ[{a, b}, x] && NegQla/b] && (Gt
Qla, 0] || LtQ[b, 01)

Rubi steps

f (a secz(x))s/2 dx = aSubst ( f (a + ax2)3/2 dx, x, tan(x))
= }La (a secz(x))3/2 tan(x) + i (3a2) Subst (f Va + ax?dx, x, tan(x))

3 § 5 > 1 0, 32 1. 4 1
= 8u Vasec?(x) tan(x) + 27 (a sec (x)) tan(x) + 3 (311 )Subst f mdx, x, tan(x)

3 1 1 1
= gaz Vasec?(x) tan(x) + 1° (ﬂ SeCZ(x))3/2 tan(x) + 3 (3a3) Subst (f T dx, x, Fzzgzx))

_§ 52 -1 \/Etan(x) § 5 1 0, \\32
= g4 tanh (—m) +30 Vasec?(x) tan(x) + 4a(a sec (x)) tan(x)

Mathematica [A] time = 0.120652, size = 72, normalized size = 1.11

11_6 cos®(x) (a secz(x))S/2 (%(ll sin(x) + 3 sin(3x)) sec(x) - 6 log (cos (g) —sin (;—C)) +6log (sin (g) + Cos (g)))

Antiderivative was successfully verified.

[In] Integratel[(a*Sec[x]~2)~(5/2),x]

[Out] (Cos[x]~5*(a*xSec[x]~2)~(5/2)*(-6*Log[Cos[x/2] - Sin[x/2]] + 6*Log[Cos[x/2]
+ Sin[x/2]] + (Sec[x] 4*(11xSin[x] + 3*Sin[3%x]))/2))/16

Maple [A] time = 0.087, size = 66, normalized size = 1.

-1 + cos (x) + sin (x)
sin (x)

cos (x) -1 + cos (x) — sin (x)

Sin () + 3 (cos (x))2 sin (x) + 2 sir

(3 (cos (x))4 In (— ) -3 (cos (x))4 In (—
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Verification of antiderivative is not currently implemented for this CAS.

[In] int((a*sec(x)"2)"(5/2),x)

[Out] 1/8%(3%cos(x) " 4*1n(-(-1+cos(x)-sin(x))/sin(x))-3*cos(x) "4*x1ln(-(-1+cos(x)+si
n(x))/sin(x))+3*cos(x) "2*sin(x)+2*sin(x))*cos(x)*(a/cos(x)"2)~(5/2)

Maxima [B] time = 2.67276, size = 1500, normalized size = 23.08

result too large to display

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)~2)~(5/2),x, algorithm="maxima"

[Out] 1/16*%(176*xa~2*cos(3*x)*sin(2*x) + 48*a”2*cos(x)*sin(2*x) - 48*a~2*cos(2*x)*
sin(x) - 12*a”2*sin(x) + 4x(3*a"2*sin(7*x) + 11*a"2*sin(5*x) - 11*a"2*sin(3
*x) - 3*a”2*sin(x))*cos(8*x) - 24*(2*a"2*sin(6*x) + 3*a~2xsin(4*x) + 2*a”2%
sin(2*x))*cos(7*x) + 16*x(11*a~2*sin(5*x) - 11*a”"2*sin(3*x) - 3*a~2*sin(x))*
cos(6*x) - 88%(3*a”2*sin(4*x) + 2*xa~2*sin(2+*x))*cos(5*x) - 24*x(11*a~2*sin(3
*x) + 3*a"2*sin(x))*cos(4xx) + 3*(a”2xcos(8*x)72 + 16*a~2*cos(6*x)”2 + 36%*a
“2%cos(4*x) 72 + 16*a"2xcos(2*x)72 + a”2*sin(8*x)”2 + 16*a"2xsin(6*x)"2 + 36
*a " 2%sin(4*x) "2 + 48*a”"2*xsin(4*x)*sin(2*x) + 16*a”2*sin(2*x)”"2 + 8*a~2*cos(
2%x) + a”2 + 2*x(4*xa"2*xcos(6*x) + 6*a"2*cos(4*x) + 4*xa"2xcos(2*x) + a~2)*cos
(8xx) + 8*(6*a”2*cos(4*x) + 4xa~2xcos(2*x) + a~2)*cos(6*x) + 12x(4*a~2*cos(
2xx) + a”2)*cos(4*x) + 4x(2*xa”2*sin(6xx) + 3*a"2*sin(4*x) + 2xa~2*sin(2%*x))
*sin(8*x) + 16%(3*a~2*sin(4*x) + 2*%a~2*sin(2*x))*sin(6*x))*log(cos(x)"2 + s
in(x)"2 + 2*sin(x) + 1) - 3*(a"2*cos(8*x)72 + 16*a”2*cos(6*x)”2 + 36*a~2*co
s(4%x)72 + 16*%a”2*cos(2*x)"2 + a~2*sin(8*x) "2 + 16*%a”"2*xsin(6*x) "2 + 36*a”2%
sin(4*x) "2 + 48*a”2*sin(4*x)*sin(2*x) + 16*a”2*sin(2*x)~2 + 8xa~2*cos(2*x)
+ a”2 + 2*x(4*a"2xcos(6*x) + 6*xa”2*cos(4*xx) + 4*a~2xcos(2*x) + a~2)*cos(8*x)
+ 8x(6*a”2*cos(4*xx) + 4xa~2xcos(2*x) + a~2)*cos(6xx) + 12*(4xa”~2*cos(2%*x)
+ a"2)*cos(4*xx) + 4x(2*a"2*sin(6*x) + 3*a”"2*sin(4*x) + 2*a"2*sin(2*x))*sin(
8*x) + 16*(3*a"2*sin(4*x) + 2*a”~2*sin(2+%x))*sin(6*x))*log(cos(x)”2 + sin(x)
"2 - 2%sin(x) + 1) - 4*x(3*a"2*cos(7+*x) + 11*a " 2*cos(b*x) - 11xa~2*cos(3*x)
- 3*a"2*cos(x))*sin(8*x) + 12x(4*a~2*cos(6*x) + 6*a”~2xcos(4*xx) + 4*a~2*cos(
2%x) + a”2)*sin(7*x) - 16x(11*a"2*cos(b*x) - 11*a~2xcos(3*x) - 3*a~2*cos(x)
Yxsin(6*x) + 44*(6*a”2*%cos(4*x) + 4*a~2*cos(2*x) + a”~2)*sin(5*x) + 24*(11*a
~2%cos(3*x) + 3*a"2*cos(x))*sin(4*x) - 44*(4*a”2*cos(2*x) + a~2)*sin(3*x))*
sqrt(a)/(2x(4*xcos(6*x) + 6*cos(4*x) + 4xcos(2*x) + 1)*cos(8*x) + cos(8*x)~2
+ 8% (6*cos(4*x) + 4xcos(2*x) + 1)*cos(6*x) + 16*cos(6xx)"2 + 12%(4*cos(2*x
) + 1)*cos(4*xx) + 36%cos(4*x)”2 + 16*xcos(2*x)72 + 4*x(2*sin(6*x) + 3*sin(4x*x
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) + 2%sin(2*x))*sin(8*x) + sin(8*x)"2 + 16%(3*sin(4*x) + 2*sin(2*x))*sin (6%
x) + 16*sin(6*x)"2 + 36*sin(4*x) "2 + 48%sin(4*x)*sin(2*x) + 16*sin(2*x)"2 +

8xcos(2*x) + 1)

Fricas [A] time = 1.56971, size = 159, normalized size = 2.45

a

cos(x)2

(3 a? cos (x)* log (— sin(x)-1 ) -2 (3 a2 cos (x)° + 2 az) sin (x))

sin(x)+1

16 cos (x)3
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)~2)7(5/2),x, algorithm="fricas")

[Out] -1/16%(3*a"2*cos(x) “4*log(-(sin(x) - 1)/(sin(x) + 1)) - 2*x(3*a"2*cos(x)"2 +
2xa”2)*xsin(x))*sqrt(a/cos(x)~2)/cos(x)”3

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)**2)**(5/2),x%)

[Out] Timed out

Giac [A] time = 1.40925, size = 90, normalized size = 1.38

2 (3 a%sgn (cos (x)) sin (x)° - 5 a%sgn (cos

l 3a?log (sin (x) + 1) sgn (cos (x)) — 3 a? log (- sin (x) + 1) sgn (cos (x)) — 5
16 (sin (x)2 - 1)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((axsec(x)~2)7~(5/2),x, algorithm="giac")
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[Out] 1/16%(3*a"2*log(sin(x) + 1)*sgn(cos(x)) - 3*a"2*log(-sin(x) + 1)*sgn(cos(x)
) - 2%(3*a"2*sgn(cos(x))*sin(x) "3 - 5xa~2*sgn(cos(x))*sin(x))/(sin(x)"2 - 1
)"2)*sqrt(a)
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3.49 f (a secz(x))s/2 dx

Optimal. Leaf size=46

1 _ 1
§a3/2 tanh ™! (\\//—%] +5a tan(x)vasec?(x)

[Out] (a~(3/2)*ArcTanh[(Sqrt[al*Tan[x])/Sqrt[a*Sec[x]~2]]1)/2 + (a*Sqrt[a*xSec[x]"2
1*Tan[x])/2

Rubi [A] time = 0.0223066, antiderivative size = 46, normalized size of antiderivative =
1., number of steps used = 4, number of rules used = 4, integrand size = 10, number of rules _

integrand size
0.4, Rules used = {4122, 195, 217, 206}

%a3/2 tanh ™! (:f%] + %a tan(x)ya sec?(x)

Antiderivative was successfully verified.

[In] Int[(a*Sec[x]~2)"(3/2),x]

[Out] (a~(3/2)*ArcTanh[(Sqrt[al*Tan[x])/Sqrt[a*xSec[x]~2]]1)/2 + (a*Sqrt[a*Sec[x]"2
1*Tan[x])/2

Rule 4122

Int[((b_.)*sec[(e_.) + (£_.)*(x_)]1"2)"(p_), x_Symbol] :> With[{ff = FreeFac
tors([Tan[e + fx*x], x]}, Dist[(bxff)/f, Subst[Int[(b + b*ff~2xx"2)"(p - 1),
x], x, Tanle + fxx]/ff], x]1] /; FreeQ[{b, e, f, p}, x] & !IntegerQ[p]

Rule 195

Int[((a_) + (b_.)*(x_ )" (n_))"(p_), x_Symbol] :> Simp[(x*x(a + b*x"n) p)/(n*p
+ 1), x] + Dist[(a*n*p)/(n*p + 1), Int[(a + b*xx™n)~(p - 1), x], x] /; Free
Ql{a, b}, x] && IGtQ[n, 0] && GtQ[p, 0] && (IntegerQ[2xp] || (EqQ[n, 2] &&
IntegerQ[4*xpl) || (EqQ[n, 2] &% IntegerQ[3*p]) || LtQ[Denominator([p + 1/n],
Denominator [p]])

Rule 217
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Int[1/Sqrtl(a_) + (b_.)*(x_)"2], x_Symbol] :> Subst[Int[1/(1 - b*x"2), x],
x, x/Sqrtla + b*x~2]] /; FreeQ[{a, b}, x] && !'GtQ[a, 0]

Rule 206

Int[((a_) + (b_.)*(x_)"2)"(-1), x_Symbol] :> Simp[(1*ArcTanh[(Rt[-b, 2]*x)/
Rtla, 2]1]1)/(Rtla, 2]*Rt[-b, 2]), x] /; FreeQ[{a, b}, x] && NegQla/b] && (Gt
Qla, 0] || LtQ[b, 01)

Rubi steps

f (a secz(x)):;/2 dx = aSubst ( f Va + ax? dx, x,tan(x))
1 1 1
= —a\/u sec2(x) tan(x) + —az Subst (
f Va + ax?

tan(x)
= JaVasec?(@) tan(x) + 54 Subst (f )
1- ax2 m

= %a3/2 tanh ™! (j—%) + %a\/a sec?(x) tan(x)

dx, x, tan(x))

Mathematica [A] time = 0.050598, size = 55, normalized size = 1.2

%a cos(x)m (tan(x) sec(x) — log (cos (;—C) —sin (;—C)) + log (sin (;—C) + cos (g)))

Antiderivative was successfully verified.

[In] Integratel[(a*Sec[x]72)"(3/2),x]

[Out] (a*Cos[x]*Sqrt[a*Sec[x]~2]*(-Logl[Cos[x/2] - Sin[x/2]] + Logl[Cos[x/2] + Sin[
x/2]]1 + Sec[x]*Tan[x]))/2

Maple [A] time = 0.061, size = 55, normalized size = 1.2

N

cos (x) -1 + cos (x) — sin (x)

-1 + cos (x) + sin (x) .
S0 ) ) + sin (x)) (

) — (cos (x))2 In (—

a
In
(( cos () ( (cos (X))Z)

sin (x)

Verification of antiderivative is not currently implemented for this CAS.
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[In] int((a*sec(x)~2)"(3/2),x)

[Out] 1/2*(cos(x) " 2*¥1ln(-(-1+cos(x)-sin(x))/sin(x))-cos(x) " 2*1n(-(-1+cos(x)+sin(x)
)/sin(x))+sin(x))*cos(x)*(a/cos(x)"2)~(3/2)

Maxima [B] time = 1.94571, size = 437, normalized size = 9.5

8acos(3x)sin(2x) —8acos(x)sin(2x) +8acos(2x)sin (x) — 4 (asin (3x) —asin (x)) cos (4x) — (acos 4x)2+41
( (3x) (%) (2x) (asin (3x) (acos

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)”~2)7(3/2),x, algorithm="maxima"

[Out] -1/4*%(8*a*cos(3*x)*sin(2*x) - 8*a*cos(x)*sin(2xx) + 8*a*cos(2*x)*sin(x) - 4
*(a*sin(3*x) - a*sin(x))*cos(4xx) - (ax*cos(4*x)72 + 4d*xaxcos(2xx)~2 + a*xsin(
4xx) "2 + 4xaxsin(4*x)*sin(2*x) + 4d*xaxsin(2xx)"2 + 2% (2*a*xcos(2*x) + a)*cos(
4xx) + 4xaxcos(2*x) + a)xlog(cos(x)”2 + sin(x)"2 + 2*sin(x) + 1) + (a*xcos(4
*x) 72 + 4xaxcos(2*x)72 + a*sin(4*x) 72 + 4xaxsin(4*x)*sin(2*x) + 4*xa*xsin(2*x
)72 + 2x(2%axcos(2*x) + a)*cos(4*x) + 4xaxcos(2*x) + a)*log(cos(x)”2 + sin(
X)72 - 2xsin(x) + 1) + 4x(a*xcos(3*x) - a*cos(x))*sin(4*x) - 4x(2xa*xcos(2*x)
+ a)*sin(3*x) + 4xaxsin(x))*sqrt(a)/(2x(2xcos(2xx) + 1)*cos(4*x) + cos(4*x
)72 + 4xcos(2%x)72 + sin(4*x)72 + 4xsin(4*x)*sin(2*x) + 4*sin(2*x)”~2 + 4*co
s(2*x) + 1)

Fricas [A] time = 1.47143, size = 119, normalized size = 2.59

a

sin(x)+1 cos(x)®

(a cos (x)* log (— sinfx)-1 ) —2asin (x))

4 cos (x)
Verification of antiderivative is not currently implemented for this CAS.

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

[Out] -1/4x*(a*cos(x)"2*log(-(sin(x) - 1)/(sin(x) + 1)) - 2*axsin(x))*sqrt(a/cos(x
)72)/cos(x)




267

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

f (a sec? (x))E dx

W

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] Integral((a*sec(x)*x2)**(3/2), x)

Giac [A] time = 1.30607, size = 57, normalized size = 1.24

! log (sin (x) + 1) sgn (cos (x)) — log (- sin (x) + 1) sgn (cos (x)) — 2sgn (cos (;C)) sin (%)
4 sin (x)" -1

3
a2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)~2)7(3/2),x, algorithm="giac")

[Out] 1/4%(log(sin(x) + 1)*sgn(cos(x)) - log(-sin(x) + 1)*sgn(cos(x)) - 2xsgn(cos
(x))*sin(x)/(sin(x)"2 - 1))*a~(3/2)
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350 [ +ase(x)dx

Optimal. Leaf size=25

= a tan(x) )
Vatan ( vasec?(x)

[Out] Sqrt[al*ArcTanh[(Sqrt[a]l*Tan[x])/Sqrtl[a*Sec[x]~2]]

Rubi [A] time = 0.0148376, antiderivative size = 25, normalized size of antiderivative =

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

integrand size
0.3, Rules used = {4122, 217, 206}

\a tanh ™ (—\/E tan() )
vasec?(x)
Antiderivative was successfully verified.

[In] Int[Sqrt[axSec[x]~2],x]
[Out] Sqrtla]*ArcTanh[(Sqrt[a]l*Tan[x])/Sqrt[a*Sec[x]~2]]

Rule 4122

Int[((b_.)*sec[(e_.) + (£_.)*(x_)1"2)"(p_), x_Symbol] :> With[{ff = FreeFac
tors[Tan[e + f*x], x]}, Dist[(b*ff)/f, Subst[Int[(b + b*ff~2*x"2)"(p - 1),
x], x, Tanle + fxx]/ff], x]1] /; FreeQ[{b, e, f, p}, x] & !IntegerQ[p]

Rule 217

Int[1/Sqrt[(a_) + (b_.)*(x_)"2], x_Symbol] :> Subst[Int[1/(1 - b*x"2), x],
x, x/Sqrtla + b*x"2]] /; FreeQ[{a, b}, x] && !'GtQ[a, 0]

Rule 206

Int[((a_) + (b_.)*(x_)"2)"(-1), x_Symbol] :> Simp[(1*ArcTanh[(Rt[-b, 2]*x)/
Rtl[a, 2]]1)/(Rt[a, 2]*Rt[-b, 2]), x] /; FreeQ[{a, b}, x] && NegQ[a/b] && (Gt
Qla, 0] || LtQ[b, 0])

Rubi steps
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f vVasec?(x)dx = aSubst ( f \/Ml_w dx, x, tan(x))

) 1 tan(x)
_aSubst(fmdx’x'm]
e M)

Vatan (m

Mathematica [A] time = 0.0078522, size = 46, normalized size = 1.84

X

cos(x)yasec?(x) (log (sin (J—ZC) + cos (E)) - log (cos (g) —sin (;—C)))
Antiderivative was successfully verified.
[In] Integrate[Sqrt[a*xSec[x]~2],x]

[Out] Cos[x]*(-Logl[Cos[x/2] - Sin[x/2]] + Logl[Cos[x/2] + Sin[x/2]])*Sqrt[a*Sec[x]
~2]

Maple [A] time = 0.056, size = 23, normalized size = 0.9

-1 + cos (x) a
-2 cos (x) Artanh( sin (x) ) (cos (x))*

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a*sec(x)"2)"(1/2),x)

[Out] -2*cos(x)*arctanh((-1+cos(x))/sin(x))*(a/cos(x)”"2)"(1/2)

Maxima [A] time = 1.93595, size = 51, normalized size = 2.04

% \/E(log (cos (x)2 + sin (x)2 + 2 sin (x) + 1) —log (cos (x)2 + sin (x)2 —2gin(x) + 1))

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((a*sec(x)~2)"(1/2),x, algorithm="maxima")

[Out] 1/2*sqrt(a)*(log(cos(x)”2 + sin(x)72 + 2*sin(x) + 1) - log(cos(x)~2 + sin(x
)72 - 2*sin(x) + 1))

Fricas [A] time = 1.46416, size = 171, normalized size = 6.84

a .
sin (x) - 1 \-a /m cos (x) sin (x)
_—,-V- t
) V—aarctan .

sin (x) +1

1 a
- cos (x)log |-
2V cos (x)? ) g(

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)”~2)7(1/2),x, algorithm="fricas")

[Out] [-1/2*sqrt(a/cos(x)~2)*cos(x)*log(-(sin(x) - 1)/(sin(x) + 1)), -sqrt(-a)*ar
ctan(sqrt(-a)*sqrt(a/cos(x)~2)*cos(x)*sin(x)/a)]

Sympy [F] time = 0., size = 0, normalized size = 0.
f vVasec? (x)dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)**2)**(1/2),x%)

[Out] Integral(sqrt(akxsec(x)**2), x)

Giac [A] time = 1.34264, size = 42, normalized size = 1.68

o

Verification of antiderivative is not currently implemented for this CAS.

+ sin (x) — 2

))sgn (cos (x))

1
sin (x)

}L\/E(log(| _1 + sin (x) + 2

sin (x)

[In] integrate((a*sec(x)~2)7(1/2),x, algorithm="giac")
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[Out] 1/4*sqrt(a)*(log(abs(1/sin(x) + sin(x) + 2)) - log(abs(1/sin(x) + sin(x) -
2)))*sgn(cos(x))
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3.51 X

1
—d
f \asec?(x)

Optimal. Leaf size=13

tan(x)

\asec?(x)

[Out] Tan[x]/Sqrt[a*Sec[x]~2]

Rubi [A] time = 0.0286669, antiderivative size = 13, normalized size of antiderivative

. . ber of rul
1., number of steps used = 2, number of rules used = 2, integrand size = 10, e e .

integrand size
0.2, Rules used = {4122, 191}
tan(x)

vasec?(x)

Antiderivative was successfully verified.

[In] Int[1/Sqrtla*Sec([x]~2],x]
[Out] Tan[x]/Sqrt[a*xSec[x]~2]

Rule 4122

Int[((b_.)*sec[(e_.) + (f_.)*(x_)]1"2)"(p_), x_Symbol] :> With[{ff = FreeFac
tors([Tan[e + fx*x], x]}, Dist[(bxff)/f, Subst[Int[(b + b*ff~2xx"2)"(p - 1),
x], x, Tanle + fxx]/ff], x]] /; FreeQ[{b, e, f, p}, x] & !IntegerQ[p]

Rule 191
Int[((a_) + (b_.)*(x_)"(n_))"(p_), x_Symbol] :> Simp[(x*(a + bxx™n) (p + 1)

)/a, x] /; FreeQ[{a, b, n, p}, x] && EqQ[1/n + p + 1, 0]

Rubi steps
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1 1
f ————dx = aSubst f —; dx, x, tan(x)

Vasec?(x) (a + ax?

tan(x)

B \asec?(x)

Mathematica [A] time = 0.0053793, size = 13, normalized size = 1.

tan(x)

vasec?(x)

Antiderivative was successfully verified.

[In] Integrate[1/Sqrt[ax*Sec[x]~2],x]

[Out] Tan[x]/Sqrt[a*xSec[x]~2]

Maple [A] time = 0.069, size = 16, normalized size = 1.2

sin (x) 1

cos (x) a
(cos(x))*

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(a*sec(x)~2)"(1/2),x)

[Out] sin(x)/(a/cos(x)~2)~(1/2)/cos(x)

Maxima [A] time = 1.88085, size = 8, normalized size = 0.62

sin (x)

\/E

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)~2)~(1/2),x, algorithm="maxima")
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[Out] sin(x)/sqrt(a)

Fricas [A] time = 1.44531, size = 46, normalized size = 3.54

/ ‘ 5 cos (x) sin (x)
cos(x)

a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)~2)~(1/2),x, algorithm="fricas")

[Out] sqrt(a/cos(x)~2)*cos(x)*sin(x)/a

Sympy [A] time = 0.53778, size = 15, normalized size = 1.15

tan (x)

Vavsec? (x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)**2)**x(1/2),x)

[Out] tan(x)/(sqrt(a)*sqrt(sec(x)**2))

Giac [A] time = 1.22898, size = 15, normalized size = 1.15

sin (x)

Vasgn (cos (x))
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)~2)~(1/2),x, algorithm="giac")

[Out] sin(x)/(sqrt(a)*sgn(cos(x)))
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1

3.52 dx

(a secz(x))3/2

Optimal. Leaf size=36

2 tan(x) N tan(x)

Bay/asec?(x) 3 (a secz(x))3/2

[Out] Tan[x]/(3*%(a*Sec[x]~2)7(3/2)) + (2xTan[x])/(3*axSqrt[a*Sec[x]~2])

Rubi [A] time = 0.0182093, antiderivative size = 36, normalized size of antiderivative =

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

integrand size
0.3, Rules used = {4122, 192, 191}
2 tan(x) N tan(x)

Bay/asec?(x) 3 (u secz(x))

32

Antiderivative was successfully verified.

[In] Int[(a*Sec[x]~2)"(-3/2),x]

[Out] Tan[x]/(3*(a*Sec[x]~2)7(3/2)) + (2xTan[x])/(3*axSqrt[a*Sec[x]~2])

Rule 4122

Int[((b_.)*sec[(e_.) + (£_.)*(x_)]1"2)"(p_), x_Symbol] :> With[{ff = FreeFac
tors([Tan[e + fx*x], x]}, Dist[(bxff)/f, Subst[Int[(b + b*ff~2xx"2)"(p - 1),
x], x, Tanle + f*x]/ff], x]]1 /; FreeQ[{b, e, f, p}, x] && !'IntegerQ[p]

Rule 192

Int[((a_) + (b_.)*(x_ )" (n_))"(p_), x_Symbol] :> -Simp[(x*(a + b*x™n)~(p + 1
))/(a*xnx(p + 1)), x] + Dist[(nx(p + 1) + 1)/(a*n*x(p + 1)), Int[(a + b*x"n)"~
(p + 1), x], x]1 /; FreeQ[{a, b, n, p}, x] && ILtQ[Simplify[i/n + p + 1], O]
&& NeQ[p, -1]

Rule 191

Int[((a ) + (b_)*(x_ )" (n_))"(p_), x_Symbol] :> Simp[(x*(a + bxx™n) (p + 1)
)/a, x] /; FreeQ[{a, b, n, p}, x] & EqQ[i/n + p + 1, 0]



Rubi steps

1
— dx, x, tan(x)]

f;ndx = g Subst f
(a+ax2

(a secz(x)) /
tan(x) 2
=—— " — +—Subst
3 (a se(:z(x))?’/2 A [f

tan(x) N 2 tan(x)

B 3 (a secz(x))3/2 3a+/asec?(x)

1
—5 dx, x, tan(x)
(a + ax?

Mathematica [A] time = 0.0178713, size = 27, normalized size = 0.75

(9 sin(x) + sin(3x)) sec3(x)

12 (a secz(x))g/2

Antiderivative was successfully verified.

[In] Integrate[(a*Sec[x]72)~(-3/2),x]

[Out] (Sec[x]~3*(9%Sin[x] + Sin[3*x]))/(12*x(a*xSec[x]~2)"(3/2))
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Maple [A] time = 0.057, size = 23, normalized size = 0.6

sin (x) ((cos (x))2 + 2) a ‘g
3 (cos (x))3 ((cos (x))z)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(a*sec(x)~2)"(3/2),x)

[Out] 1/3*sin(x)*(cos(x)~2+2)/cos(x)~3/(a/cos(x)"2)~(3/2)

Maxima [A] time = 1.94539, size = 19, normalized size = 0.53
sin (3x) + 9 sin (x)
3

12 a2
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)~2)~(3/2),x, algorithm="maxima"

[Out] 1/12*%(sin(3*x) + 9*sin(x))/a~(3/2)

Fricas [A] time = 1.4321, size = 74, normalized size = 2.06

~_sin (x)

(cos (x)3 + 2 cos (x))

342

os(x)2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)~2)~(3/2),x, algorithm="fricas")

[Out] 1/3*(cos(x)~3 + 2*cos(x))*sqrt(a/cos(x)”2)*sin(x)/a"2

Sympy [A] time = 1.48685, size = 37, normalized size = 1.03

2 tan® (x) N tan (x)

ag (sec2 (x))

NI W
N @

3
3a2 (S.ec2 (x))
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1l/(a*sec(x)**2)**(3/2),x)

[Out] 2xtan(x)**3/(3*a**(3/2)*(sec(x)**2)**(3/2)) + tan(x)/(a*x*(3/2)*(sec(x)**2)x*
*(3/2))

Giac [B] time = 1.37879, size = 78, normalized size = 2.17

o[y 3] a3 ) . (2 1)
3‘1;(@11;—13() + tan (% x))

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

[In] integrate(1/(a*sec(x)~2)~(3/2),x, algorithm="giac")

[Out] 2/3*%(3*(1/tan(1/2*x) + tan(1/2*x)) 2xsgn(-tan(1/2*x)"2 + 1) - 4xsgn(-tan(1/
2%x)72 + 1))/(a~(3/2)*(1/tan(1/2*x) + tan(1/2*x))"3)
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1
3.53 =5 dx
(a secz(x))
Optimal. Leaf size=55
8 tan(x) N 4 tan(x) tan(x)

15a2+/asec?(x) 154 (a Se<32(x))3/2 5 (a secz(x))S/2

[Out] Tan([x]/(5*(a*Sec[x]~2)~(5/2)) + (4xTan[x])/(15*a*(axSec[x]~2)7(3/2)) + (8*T
an[x])/(15%xa”~2*Sqrt [axSec[x]~2])

Rubi [A] time = 0.0266371, antiderivative size = 55, normalized size of antiderivative =
1., number of steps used = 4, number of rules used = 3, integrand size = 10, number of rules _

integrand size
0.3, Rules used = {4122, 192, 191}

8 tan(x) . 4 tan(x) N tan(x)
15a%+/asec?(x) 154 (a Secz(x))?)/2 5 (a secz(x))s/2

Antiderivative was successfully verified.

[In] Int[(a*Sec[x]~2)~(-5/2),x]

[Out] Tan[x]/(5%(a*xSec[x]1"2)"(5/2)) + (4xTanl[x])/(15*a*(a*Sec[x]~2)"(3/2)) + (8xT
an[x])/(15*xa~2*Sqrt [a*Sec [x]~2])

Rule 4122

Int[((b_.)*sec[(e_.) + (£_.)*(x_)]1"2)"(p_), x_Symbol] :> With[{ff = FreeFac
tors[Tan[e + fx*x], x]}, Dist[(bxff)/f, Subst[Int[(b + b*ff~2xx"2)"(p - 1),
x], x, Tanle + f*x]/ff], x]1] /; FreeQ[{b, e, f, p}, x] && !IntegerQ[p]

Rule 192

Int[((a ) + (b_)*(x )" (n_))"(p_), x_Symbol] :> -Simp[(x*(a + b*x™n)~(p + 1
))/(axn*x(p + 1)), x] + Dist[(nx(p + 1) + 1)/(a*n*(p + 1)), Int[(a + b*x"n)"~
(p + 1), x1, x]1 /; FreeQ[{a, b, n, p}, x] && ILtQ[Simplify[i/n + p + 1], 0]
&& NeQ[p, -1]

Rule 191
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Int[((a_) + (b_)*(x_)" (0 ))"(p_), x_Symbol] :> Simp[(x*(a + b*x"n) " (p + 1)
)/a, x] /; FreeQ[{a, b, n, p}, x] && EqQ[1/n + p + 1, 0]

Rubi steps

1
— dx, x, tan(x)
(a + ax?

Sl

asec2(x)
tan(x) 4
= —)5/2 + g Subst [f

1
—; dx, x, tan(x)
5 (a sec?(x)

(a + ax?
8 Subst | [ —— dx, x, t
tan(x) N 4 tan(x) ubst (f (,1+,1xz)3/2 X an(x))
5 (a secZ(x))S/2 15a (a secz(x)):%/2
tan(x) N 4 tan(x) N 8 tan(x)
5 (a secz(x))S/2 15a (a secz(x))B'/2 15a%+/a sec?(x)

15a

Mathematica [A] time = 0.0278019, size = 36, normalized size = 0.65

(150 sin(x) + 25 sin(3x) + 3 sin(5x)) cos(x)y/a sec?(x)
240a3

Antiderivative was successfully verified.

[In] Integratel[(a*Sec[x]72)~(-5/2),x]

[Out] (Cos[x]*Sqrt[a*Sec[x]~2]*(150*%Sin[x] + 25%Sin[3*x] + 3*Sin[5%*x]))/(240%a"3)

Maple [A] time = 0.064, size = 31, normalized size = 0.6

5

sin (x) (3 (cos (x))4 +4 (cos (x))2 + 8) a 72
15 (cos (x))5 ((cos (x))z)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(a*sec(x)~2)7(5/2),x)
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[Out] 1/15*sin(x)*(3*cos(x) "4+4*cos(x)~2+8)/cos(x)~5/(a/cos(x)~2)"(5/2)

Maxima [A] time = 1.83415, size = 30, normalized size = 0.55

3 sin (5x) + 25 sin (3 x) + 150 sin (x)
5

24042

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)~2)~(5/2),x, algorithm="maxima")

[Out] 1/240%(3*sin(b*x) + 2b*sin(3*x) + 150*sin(x))/a~(5/2)

Fricas [A] time = 1.44471, size = 96, normalized size = 1.75

(3 cos (x)5 + 4 cos (x)3 + 8 cos (x)) / i ? sin (x)
Ccos(x
1548

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)~2)~(5/2),x, algorithm="fricas")

[Out] 1/15%(3*cos(x)~5 + 4*cos(x)~3 + 8*cos(x))*sqrt(a/cos(x)~2)*sin(x)/a"3

Sympy [A] time = 17.4853, size = 60, normalized size = 1.09

8tan® 4tan’ t
an” (x) N an” (x) N an (x)

a; (sec2 (x))

NG
NG

5 5 5
15a2 (sec2 (x))2 342 (sec2 (x))
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)**2)**x(5/2),x%)

[Out] 8xtan(x)**5/(15*%a*x*x(5/2)*(sec(x)**2)*x*x(5/2)) + 4xtan(x)**x3/(3*xax*x(5/2)*(sec
(x)*x2) **(5/2)) + tan(x)/(a*x*(5/2)*(sec(x)**2)**x(5/2))
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Giac [A] time = 1.44072, size = 113, normalized size = 2.05

2{15( ! +tan(%x))Zgn(—tan(%x)z+1)—40(@+tan(%x)]zsgn(—tan(%x)2+1)+488gn(—tan(:

tan(3 ) I 5
x)]

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

5 1
2| ——
15a [tan(_x) + tan(

2

—_
N =

[In] integrate(1l/(a*sec(x)~2)~(5/2),x, algorithm="giac")

[Out] 2/16%(15%x(1/tan(1/2*x) + tan(1/2*x)) 4*xsgn(-tan(1/2*x)~"2 + 1) - 40*(1/tan(1
/2%x) + tan(1/2*x)) "2*sgn(-tan(1/2*x)~"2 + 1) + 48xsgn(-tan(1/2*x)"2 + 1))/(

a~(5/2)*x(1/tan(1/2*x) + tan(1/2*x))”"5)
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1
3.54 5 dx
(a secz(x))
Optimal. Leaf size=74
16 tan(x) 8 tan(x) N 6 tan(x) N tan(x)

+
35a3+/asec?(x) 3542 (a secz(x))?’/2 35a (a secz(x))S/2 7 (a sec:z(x))7/2

[Out] Tan[x]/(7x(a*Sec[x]72)~(7/2)) + (6%Tan[x])/(35*ax(a*xSec[x]~2)7(5/2)) + (8%T
an[x])/(35*a~2*(axSec[x]~2)7(3/2)) + (16*Tan[x])/(35*%a~3*Sqrt[a*Sec[x]~2])

Rubi [A] time = 0.0349597, antiderivative size = 74, 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 = {4122, 192, 191}

16 tan(x) N 8 tan(x) N 6 tan(x) N tan(x)
35a3+/asec?(x) 3542 (a secz(x))s/2 35a (a Secz(x))S/2 7 (a secz(x))7/2

Antiderivative was successfully verified.

[In] Int[(a*Sec[x]~2)~(-7/2),x]

[Out] Tan([x]/(7*(a*Sec[x]72)~(7/2)) + (6xTan[x])/(35*a*x(a*Sec[x]"2)7(5/2)) + (8T
an[x])/(35*a~2*(axSec[x]~2)7(3/2)) + (16*Tan[x])/(35*%a~3*Sqrt[a*Sec[x]~2])

Rule 4122

Int[((b_.)*sec[(e_.) + (£_.)*(x_)]1"2)"(p_), x_Symbol] :> With[{ff = FreeFac
tors[Tan[e + fx*x], x]}, Dist[(bxff)/f, Subst[Int[(b + b*ff~2xx"2)"(p - 1),
x], x, Tanle + f*x]/ff], x]1] /; FreeQ[{b, e, f, p}, x] && !IntegerQ[p]

Rule 192

Int[((a ) + (b_)*(x )" (n_))"(p_), x_Symbol] :> -Simp[(x*(a + b*x™n)~(p + 1
))/(axn*x(p + 1)), x] + Dist[(nx(p + 1) + 1)/(a*n*(p + 1)), Int[(a + b*x"n)"~
(p + 1), x1, x]1 /; FreeQ[{a, b, n, p}, x] && ILtQ[Simplify[i/n + p + 1], 0]
&& NeQ[p, -1]

Rule 191
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Int[((a_) + (b_)*(x_)" (0 ))"(p_), x_Symbol] :> Simp[(x*(a + b*x"n) " (p + 1)
)/a, x] /; FreeQ[{a, b, n, p}, x] && EqQ[1/n + p + 1, 0]

Rubi steps

1 1
——n dx = a Subst f —p dx, x, tan(x)
(a + ax?

f (a secz(x))

t 1
= L(x)m + ; Subst f —% dx, x, tan(x)
7 (a secz(x)) (u + ax?
24 Subst | [ —— dx, x, tan(x
tan(x) 6 tan(x) (f (a+ar2)”? ( )]
- 7/2 + 5/2 35
7 (a secz(x)) 35a (a Secz(x)) a
16 Subst | [ —— dx, x, tan(x
tan(x) 6 tan(x) 8 tan(x) (f (a+ar2)”? ( ))
- 7/2 + 5/2 + 3/2 3542
7 (a secz(x)) 35a (a Secz(x)) 3542 (a secz(x))
tan(x) 6 tan(x) N 8 tan(x) N 16 tan(x)

7 (a sec:z(x))7/2 35a (a Secz(x))S/2 3542 (a secz(x))?)/2 35a3+/asec?(x)

Mathematica [A] time = 0.0347235, size = 42, normalized size = 0.57

(1225 sin(x) + 245 sin(3x) + 49 sin(5x) + 5 sin(7x)) cos(x)y/a sec?(x)
2240a*

Antiderivative was successfully verified.

[In] Integratel[(a*Sec[x]172)~(-7/2),x]

[Out] (Cos[x]*Sqrt[a*Sec[x]~2]*(1225%Sin[x] + 245*Sin[3*x] + 49%Sin[5*x] + 5%Sin[
7*x]))/(2240%a"4)

Maple [A] time = 0.081, size = 37, normalized size = 0.5

7

sin (x) (5 (cos (x))6 + 6 (cos (x))4 + 8 (cos (x))2 + 16) a 72
35 (cos (x))7 ((cos (x))z)
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Verification of antiderivative is not currently implemented for this CAS.
[In] int(1/(axsec(x)~2)~(7/2),x)

[Out] 1/35%sin(x)*(5*cos(x) " 6+6*xcos(x) ~4+8*cos(x)"2+16)/cos(x)"7/(a/cos(x)"2)"(7/
2)

Maxima [A] time = 1.7842, size = 38, normalized size = 0.51

5 sin (7 x) + 49 sin (5x) + 245 sin (3 x) + 1225 sin (x)
7

224042

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)~2)~(7/2),x, algorithm="maxima"

[Out] 1/2240%(5*sin(7*x) + 49%sin(5*x) + 245%sin(3*x) + 1225%sin(x))/a~(7/2)

Fricas [A] time = 1.45123, size = 115, normalized size = 1.55

(5 cos (x)7 + 6 cos (x)5 + 8 cos (x)3 +16 cos (x)) /Lz sin (x)
cos(x)
35 g4

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)~2)~(7/2),x, algorithm="fricas")

[Out] 1/35%(6*cos(x)”~7 + 6%cos(x)~5 + 8*cos(x)~3 + 16%*cos(x))*sqrt(a/cos(x)~2)*si
n(x)/a~4

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(1/(a*xsec(x)**2)**(7/2),x)

[Out] Timed out

Giac [A] time = 1.6085, size = 149, normalized size = 2.01

6 4

1 1 1\? 1 1 1 \? 1
2135 — +tan(sx||sgn|-tan|;x) +1|-140| —5— +tan|;x|| sgn|{-tan(;x) +1)+336 — +
tan(i x) 2 2 tan(i x) 2 2 tan(i x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)~2)~(7/2),x, algorithm="giac")

[Out] 2/35%(35%(1/tan(1/2*x) + tan(1/2*x)) 6*sgn(-tan(1/2*x)72 + 1) - 140*(1/tan(
1/2%x) + tan(1/2*x)) 4*xsgn(-tan(1/2*x)72 + 1) + 336%(1/tan(1/2*x) + tan(1/2
xx)) " 2xsgn(-tan(1/2%x)"2 + 1) - 320*sgn(-tan(1/2*x)"2 + 1))/(a~(7/2)*(1/tan

(1/2*%x) + tan(1/2*x))"7)
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3.55 f (a sec3(x))5/2 dx

Optimal. Leaf size=117
2 22 154 154 3
502 tan(@) sect (Ve (@) + =0 tan(x) sec?(x)Vased(w) + zeza? tan(w)Vasec(x) — To=a? cos? (x)E ( = 2)«

[Out] (-154*a~2*Cos[x]~(3/2)*EllipticE[x/2, 2]*Sqrtl[a*Sec[x]~3])/195 + (154*a~2xC
os [x]*Sqrt [a*Sec[x] ~3]*Sin[x]) /195 + (154*a”~2*Sqrt[a*Sec[x]~3]*Tan[x])/585

+ (22*%a~2*Sec[x] "2*Sqrt [a*Sec [x] ~3]*Tan[x]) /117 + (2*a~2xSec[x] “4*Sqrt[a*Se
c[x]~3]1*Tan[x])/13

Rubi [A] time = 0.0522832, antiderivative size = 117, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 7, number of rules used = 4, integrand size = 10, e -

0.4, Rules used = {4123, 3768, 3771, 2639}

2 22 154 154 , 3
2 tan(@) sect(x)Vased (@) + ——a? tan(x) sec?(x)Vased(x) + zo=a? tan(v)Vasec (x) - To=a? cos? (x)E ( ’2f| 2)«

integrand size

Antiderivative was successfully verified.

[In] Int[(a*Sec[x]~3)"(5/2),x]

[Out] (-154*a~2*Cos[x]~(3/2)*EllipticE[x/2, 2]1*Sqrt[a*Sec[x]173])/195 + (154xa~2xC
os[x]*Sqrt [axSec[x] ~3]*Sin[x])/195 + (154*a~2*Sqrt[a*Sec[x]~3]*Tan[x])/585

+ (22%a”~2*Sec[x] "2*Sqrt [a*Sec[x] "3]*Tan[x]) /117 + (2xa~2xSec[x] “4*Sqrt[axSe
c[x]~3]*Tan[x])/13

Rule 4123

Int[((b_.)*((c_.)*secl(e_.) + (£_)*(x_)1)"(n_))"(p_), x_Symbol] :> Dist[(b
“IntPart [p]l*(bx(c*Sec[e + f*x]) n) FracPart[p])/(cxSec[e + f*x])~ (n*FracPar
tlpl), Int[(c*Secle + f*x])~(n*p), x], x] /; FreeQl{b, c, e, £, n, p}, x] &
& !IntegerQ[p]

Rule 3768

Int[(cscl(c_.) + (d_)*(x_)]*(b_.))"(n_), x_Symbol] :> -Simp[(b*Cos[c + d*x
Jx(b*Csclc + d*x])"(n - 1))/(d*x(n - 1)), x] + Dist[(b™2x(n - 2))/(n - 1), I
nt[(b*Csclc + d*x])~(n - 2), x], x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1] &%
IntegerQ[2x*n]
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Rule 3771

Int[(cscl(c_.) + (d_.)*(x_)]*(b_.))"(n_), x_Symbol] :> Dist[(b*Cscl[c + d*x]
)7nxSin[c + d*x]"n, Int[1/Sinlc + d*x]1°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2639

Int[Sqrt[sinl(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2#EllipticE[(1*(c - P
i/2 + d*x))/2, 21)/d, x] /; FreeQl{ic, d}, x]

Rubi steps

f(a Sec3(x))5/2 dx = (QZMZfsecg(x) dx

secz(x)

(11112\/51 sec3(x)) ) sec%(x) dx

3
13 sec2 (x)

24 3 ; d:
= 2012 sec?(x)va sec3(x) tan(x) + %az sect(x)Va sec3(x) tan(x) + (77a oo (x)) Jsecr@

3
117 117 sec2(x)

22 2 7
a?+/a sec3(x) tan(x) + 11—7a2 sec?(x)yasec3(x) tan(x) + Eaz sect(x)yasec3(x) tan(x) + (—

2
= Eaz sec*(x)va sec3(x) tan(x) +

154
585

154

154 22 2
= 1o a? cos(x)va sec3(x) sin(x) + %azv asec3(x) tan(x) + Eaz sec?(x)va sec3(x) tan(x) + 5

154 — 154 2 )

154 3 154 154
= ———a? cos2(x)E ( ;—C| 2) Vasec3(x) + EaZ cos(x)vasec3(x) sin(x) + %aZ\/ asec3(x) tan(x) +

195

Mathematica [A] time = 0.0933119, size = 59, normalized size = 0.5

2 3/2 1
—%a sec(x) (a sec? (x)) ! (—45 tan(x) — 231 sin(x) cos®(x) — 77 sin(x) cos®(x) + 231 cos 2 (x)E (;—C| 2) — 55 sin(x) cos(;

Antiderivative was successfully verified.

[In] Integratel[(axSec[x]~3)7(5/2),x]
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[Out] (-2*a*Sec[x]*(a*Sec[x]~3)~(3/2)*(231*Cos[x]~(11/2)*E1llipticE[x/2, 2] - 55%*C
os[x]*Sin[x] - 77*Cos[x]~3*Sin[x] - 231*Cos[x] 5*Sin[x] - 45*Tan([x]))/585

Maple [C] time = 0.368, size = 223, normalized size = 1.9

2 2
_2(cos() +1) (_1' * cos5(x)) cos (x) [231 i (cos (x))” sin (x) \/ CO(S gx_)F 7 (cos (x) + 1) 'EllipticF (1( 18;0(: (x

585 (sin (x))

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a*sec(x)~3)~(5/2),x)

[Out] -2/585*%(cos(x)+1) 2% (-1+cos(x)) " 2*(231*I*cos(x) “7*sin(x)*(cos(x)/(cos(x)+1)
)~ (1/2)*(1/(cos(x)+1))~(1/2)*E1lipticF (I*(-1+cos(x))/sin(x),I)-231*I*cos(x)
“7*sin(x)*(cos(x)/(cos(x)+1))~(1/2)*(1/(cos(x)+1))~(1/2)*E1llipticE(I*(-1+co
s(x))/sin(x),I)+231*I*cos(x) “6*sin(x)*(cos(x)/(cos(x)+1))~(1/2)*(1/(cos(x)+

1))~ (1/2)*EllipticF(I*(-1+cos(x))/sin(x),I)-231*Ixcos(x) “6*sin(x)*(cos(x)/(
cos(x)+1))~(1/2)*(1/(cos(x)+1))~(1/2)*E1lipticE(I*(-1+cos(x))/sin(x),I)+231

*cos (x) "7-154*cos (x) "6-22*cos (x) "4-10*cos (x) "2-45) *cos(x)*(a/cos(x) ~3) ~(5/2
)/sin(x)”5

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

f(a sec (x)3)§ dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)~3)7(5/2),x, algorithm="maxima")

[Out] integrate((a*sec(x)~3)7(5/2), x)

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

integral (\/a sec (x)%a2 sec (x)°, x)



Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)~3)7(5/2),x, algorithm="fricas")

[Out] integral(sqrt(a*sec(x)~3)*a"2*sec(x)~6, x)
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Sympy [F(-1)] time = 0., size = 0, normalized size = 0.

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((axsec(x)**3)**(5/2),x)

[Out] Timed out

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

f(a sec (x)3)g dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)”3)7(5/2),x, algorithm="giac")

[Out] integrate((a*sec(x)~3)7(5/2), x)
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3.56 f (a sec3(x))3/2 dx

Optimal. Leaf size=65
10 3 .. X 10 . 2
77 cos 2(x)EllipticF (5' 2) Vasec3(x) + 717 sin(x)va sec3(x) + -0 tan(x) sec(x)yasec3(x)

[Out] (10*a*Cos[x]~(3/2)*EllipticF[x/2, 2]*Sqrt[a*Sec[x]~3])/21 + (10*a*Sqrt[a*Se
c[x]~3]1*Sin[x])/21 + (2*axSec[x]*Sqrt[a*Sec[x]~3]*Tan[x])/7

Rubi [A] time = 0.0353327, antiderivative size = 65, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 5, number of rules used = 4, integrand size = 10, L

integrand size
0.4, Rules used = {4123, 3768, 3771, 2641}

ga sin(x)vVa sec3(x) + éa tan(x) sec(x)yasec3(x) + ga cosg (x)F ( ;—C| 2) Vasec3(x)

Antiderivative was successfully verified.

[In] Int[(a*Sec[x]~3)"~(3/2),x]

[Out] (10*axCos[x]~(3/2)*EllipticF[x/2, 2]*Sqrt[a*Sec[x]~3])/21 + (10*a*xSqrt[a*Se
c[x]~3]1*Sin[x])/21 + (2*axSec[x]*Sqrt[a*Sec[x]~3]*Tan[x])/7

Rule 4123

Int[((b_.)*((c_.)*sec[(e_.) + (£_)*(x_)1)"(n_))"(p_), x_Symbol] :> Dist[(b
“IntPart [p]l*(b*(c*Sec[e + f*x]) n) FracPart[p])/(cxSec[e + f*x])~ (n*FracPar
tlpl), Int[(c*Secle + f*x])~(n*p), x], x] /; FreeQ[{b, c, e, £, n, p}, x] &
& 'IntegerQ[p]

Rule 3768

Int[(cscl(c_.) + (d_)*(x_)]I*(b_.))"(n_), x_Symbol] :> -Simp[(b*Cos[c + d*x
J*(*Csclc + d*x])"(n - 1))/(d*(n - 1)), x] + Dist[(b™2%(n - 2))/(n - 1), I
nt[(b*Csc[c + d*x])"(n - 2), x], x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1] &&
IntegerQ[2+*n]

Rule 3771

Int[(cscl(c_.) + (d_.)*(x_)1*(b_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + d*x]
) n*Sin[c + d*x]"n, Int[1/Sin[c + d*x]~°n, x], x] /; FreeQ[{b, c, d}, x] &&
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EqQ[n~2, 1/4]
Rule 2641
Int[1/8qrtlsinl(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2%EllipticF[(1*(c -

Pi/2 + d*x))/2, 21)/d, x] /; FreeQ[{c, d}, xI]

Rubi steps

(a\/a Sec3(x)) fse(:;(x) dx

f (a sec3(x))3/2 dx =

sec%(x)
Jased :
= ;a sec(x)m tan(x) + (561 e (X))3f sec? () dx

7 sec2(x)

5a+/ 3 vV d
= gam sin(x) + ;a sec(x)\/mmn(x) + ( vase (x))3f sec(x) dx
21 sec2(x)

= Ea\/ a sec3(x) sin(x) + ;g sec(x)yasec3(x) tan(x) + 1 (5a Cosg (x)Va Sec3(x)) f
= ga cosZ(x)F( | ) Vasec3(x) + —a\/a sec3(x) sin(x) + a sec(x)yasec3(x) tan(x)

Mathematica [A] time = 0.0346709, size = 43, normalized size = 0.66

%a sec(x)Vasec3(x) (5 cos; (x)EllipticF (;—C, 2) + 3 tan(x) + 5sin(x) cos(x))

Antiderivative was successfully verified.

[In] Integratel[(axSec[x]~3)7(3/2),x]

[Out] (2*xaxSec[x]*Sqrt[a*Sec[x]~3]*(56%Cos[x]~(56/2)*EllipticF[x/2, 2] + 5%Cos[x]*S
in[x] + 3xTan[x]))/21

Maple [C] time = 0.182, size = 87, normalized size = 1.3

2 ,
_2 (cos(x) +1) (—‘1 + C(;S (x)) cos (x) [5 (cos (x)) sin (x) [ (cos () + 1)_1 co(s ()x) 1E11 pticF z( -1 ;knc(i);; (%))

21 (sin (x))

1
Ycos(x) ax

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

[In] int((a*sec(x)~3)"(3/2),x)

[Out] -2/21*x(cos(x)+1) " 2x(-1+cos(x))*(5*I*cos(x) " 3*sin(x)*(1/(cos(x)+1))~(1/2)*(c
os(x)/(cos(x)+1))~(1/2)*E1lipticF(I*(-1+cos(x))/sin(x),I)-5*cos(x) ~3+5*cos(
x) "2-3*cos (x)+3)*cos (x) *(a/cos(x)~3)~(3/2)/sin(x)"3

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

f(a sec (x)g’)g dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)”~3)7(3/2),x, algorithm="maxima"

[Out] integrate((a*sec(x)7~3)7(3/2), x)

Fricas [F] time = 0., size = 0, normalized size = 0.
integral (\/ asec (x)3a sec (x)3 , x)

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integral(sqrt(a*sec(x)”3)*a*sec(x)~3, x)

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

3

f (a sec3 (x))z dx

Verification of antiderivative is not currently implemented for this CAS.



294

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

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

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

f(a sec (x)3)§ dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)~3)7(3/2),x, algorithm="giac")

[Out] integrate((a*sec(x)~3)7(3/2), x)
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3.57 f vVasec3(x) dx

Optimal. Leaf size=42
3
2 sin(x) cos(x)yasec3(x) — 2 cos2 (x)E ( ;l 2) Vasec3(x)

[Out] -2xCos[x]~(3/2)*EllipticE[x/2, 2]*Sqrt[a*Sec[x]~3] + 2*Cos[x]*Sqrt[a*Sec[x]
~3]*Sin[x]

Rubi [A] time = 0.0256077, antiderivative size = 42, normalized size of antiderivative =
1., number of steps used = 4, number of rules used = 4, integrand size = 10, number of rules

0.4, Rules used = {4123, 3768, 3771, 2639}

2 sin(x) cos(x)vasec3(x) — 2 cosg (x)E ( ;l 2) Vasec3(x)

integrand size

Antiderivative was successfully verified.

[In] Int[Sqrt[a*Sec[x]~3],x]

[Out] -2*Cos[x]~(3/2)*EllipticE[x/2, 2]*Sqrt[a*Sec[x]~3] + 2*Cos[x]*Sqrt[a*Sec[x]
~3]*Sin[x]

Rule 4123

Int[((b_.)*((c_.)*sec[(e_.) + (£_)*x(x_)1)"(@_))"(p_), x_Symbol] :> Dist[(b
“IntPart [p]*(b*(c*Sec[e + f*x]) n) FracPart[p])/(cxSec[e + f*xx])~ (n*FracPar
t[pl), Int[(cxSecle + f*xx]) (n*p), x], x] /; FreeQ[{b, c, e, f, n, p}r, x] &
& !'IntegerQl[p]

Rule 3768

Int[(cscl(c_.) + (d_.)*(x_)]*(b_.))"(n_), x_Symbol] :> -Simp[(bxCos[c + d*x
Jx(bxCsclc + d*x])"(n - 1))/(d*x(n - 1)), x] + Dist[(b"2x(n - 2))/(n - 1), I
nt[(b*Csclc + d*x])"(n - 2), x], x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1] &%
IntegerQ[2+*n]

Rule 3771

Int[(cscl(c_.) + (d_)*(x_)]*(b_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + d*x]
) nxSin[c + d*x]"n, Int[1/Sinlc + d*x]1°n, x], x] /; FreeQ[{b, c, d}, x] &&
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EqQ[n~2, 1/4]
Rule 2639
Int[Sqrt[sinl[(c_.) + (d_.)*(x_)]1], x_Symbol] :> Simp[(2*#EllipticE[(1*(c - P

i/2 + d*x))/2, 2]1)/d, x] /; FreeQl{c, d}, x]

Rubi steps

fmdx — MISGCE(x)dx

sec2(x)
vasec3(x)
= 2 cos(x)Va sec3(x) sin(x) — f ec(x
secZ (x)

= 2 cos(x)Va sec3(x) sin(x) — (cos; (X)Va sec3(x)) f Veos(x) dx
=-2 cosg (x)E ( g| 2) Vasec3(x) + 2 cos(x)va sec3(x) sin(x)

Mathematica [A] time = 0.0171513, size = 32, normalized size = 0.76

2 cos(x)m (sin(x) —4/cos(x)E (§| 2))

Antiderivative was successfully verified.

[In] Integrate[Sqrt[a*Sec[x]~3],x]

[Out] 2xCos[x]*Sqrt[a*Sec[x]~3]*(-(Sqrt[Cos[x]]*EllipticE[x/2, 2]) + Sin[x])

Maple [C] time = 0.205, size = 191, normalized size = 4.6

(cos (x) +1) (( -1 :— ;:)os (x)) cos (x) [z cos () sin (1)  (cos (x) + 1) co(s gx) EllipticE 1( -1 + cos (x))’l) ; \/'
sin (x V

sin (x)

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a*sec(x)~3)"(1/2),x)
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[Out] 2*(cos(x)+1) 2% (-1+cos(x))"2*(I*xcos(x)*sin(x)*(1/(cos(x)+1))~(1/2)*(cos(x)/
(cos(x)+1))~(1/2)*E1lipticE(I*(-1+cos(x))/sin(x),I)-I*(1/(cos(x)+1))~(1/2)*
(cos(x)/(cos(x)+1))~(1/2)*E1lipticF (I*(-1+cos(x))/sin(x),I)*cos(x)*sin(x)+I
xsin(x)*(1/(cos(x)+1))~(1/2)*(cos(x)/(cos(x)+1))~(1/2)*E1lipticE(I*(-1+cos(
x))/sin(x) ,I)-I*EllipticF(I*(-1+cos(x))/sin(x),I)*(1/(cos(x)+1))~(1/2)*(cos
(x)/(cos(x)+1))~(1/2)*sin(x)-cos(x)+1)*cos(x)*(a/cos(x)~3)~(1/2)/sin(x) "5

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

f \ 4 sec (x)3 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)~3)~(1/2),x, algorithm="maxima"

[Out] integrate(sqrt(a*sec(x)~3), x)

Fricas [F] time = 0., size = 0, normalized size = 0.
integral (\/a sec (x)3, x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)”3)7(1/2),x, algorithm="fricas")

[Out] integral(sqrt(a*sec(x)”3), x)

Sympy [F] time = 0., size = 0, normalized size = 0.
f vVasec3 (x) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((axsec(x)**3)**(1/2),x)



[Out] Integral(sqrt(a*sec(x)**3), x)

298

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

f \ 4 sec (x)3 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)~3)7(1/2),x, algorithm="giac")

[Out] integrate(sqrt(a*sec(x)~3), x)
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1
3.58 | — dx

Optimal. Leaf size=44

2EllipticF (3,2) , _2tan@)

3 cos% ()Vasecd(x) 3vasec(x)

[Out] (2xEllipticF[x/2, 2])/(3x*Cos[x]~(3/2)*Sqrtl[a*Sec[x]~3]) + (2*Tan[x])/(3*Sqr
t [a*Sec[x]~3])

Rubi [A] time = 0.0270201, antiderivative size = 44, normalized size of antiderivative =

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

0.4, Rules used = {4123, 3769, 3771, 2641}

integrand size

2 tan(x) 2F (]2)

+ 3
3v/asec3(x) 3 cosZ (x)y/asec3(x)

Antiderivative was successfully verified.

[In] Int[1/Sqrtl[a*Sec[x]~3],x]

[Out] (2*EllipticF[x/2, 2])/(3*Cos[x]~(3/2)*Sqrt[a*xSec[x]~3]) + (2+Tan[x])/(3*Sqr
t[a*Sec[x]73])

Rule 4123

Int[((b_.)*((c_.)*sec[(e_.) + (£_)*(x_)1)"(m_))"(p_), x_Symbol] :> Dist[(b
“IntPart [p]l*(b*(c*Sec[e + f*x]) n) FracPart[p])/(cxSec[e + f*x])~ (n*FracPar
t[pl), Int[(c*Sec[e + f*x]) " (n*p), x], x] /; FreeQ[{b, c, e, f, n, p}, x] &
& !'IntegerQl[p]

Rule 3769

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*Csclc + d*x])~(n + 1))/(b*d*n), x] + Dist[(n + 1)/(b"2*n), Int[(b*Cscl[c +
d*x])"(n + 2), x], x] /; FreeQ[{b, c, d}, x] && LtQ[n, -1] && IntegerQ[2*n
]

Rule 3771
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Int[(cscl(c_.) + (d_.)*(x_)]*(b_.))"(n_), x_Symbol] :> Dist[(b*Cscl[c + d*x]
) n*Sin[c + d*x]"n, Int[1/Sin[c + d*x]~°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2641

Int[1/Sqrtlsin[(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2*EllipticF[(1*(c -
Pi/2 + dxx))/2, 2]1)/d, x] /; FreeQl{c, d}, x]

Rubi steps

3 1
sec2(x) f > dx

sec2 (x)

1
= x=
f Vasec3(x) i Vasec3(x)
2 tan(x) N Secg(x) f Vsec(x) dx

3 asec3(x) 34/asec3(x)
_2tan@) [
3Vase(W)  3.cos? (x)yased(®)
2k (3]2) 2 tan(x)

+
3
3cosz(x)yasecd(x) 3Vasec®(x)

Mathematica [A] time = 0.0398245, size = 31, normalized size = 0.7

( EllipticF(3 2)

3 + tan(x))

cos2 (x)

3y/asec3(x)

Antiderivative was successfully verified.

[In] Integrate[1/Sqrt[ax*Sec[x]~3],x]

[Out] (2*(EllipticF[x/2, 2]/Cos[x]~(3/2) + Tan[x]))/(3*Sqrt[a*Sec[x]~3])
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Maple [C] time = 0.14, size = 76, normalized size = 1.7

2 f
(7242 cos () (cos () +1) (—iEllipticF (Z( —L+ cos (x)) ) \(cos(x) + 1) CO(S§ x) sin (x) + (cos (x))* = co

3 (cos (x))? (sin (x))° sin (x)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(a*xsec(x)”~3)"(1/2),x)

[Out] 2/3*(-1+cos(x))*(-I*EllipticF(I*(-1+cos(x))/sin(x),I)*(1/(cos(x)+1))~(1/2)*
(cos(x)/(cos(x)+1))~(1/2)*sin(x)+cos(x) "2-cos(x))*(cos(x)+1)"2/cos(x)"2/sin
(x)73/(a/cos(x)73)7(1/2)

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

f 1
\Jasec (x)3

Verification of antiderivative is not currently implemented for this CAS.

dx

[In] integrate(1/(a*sec(x)~3)7(1/2),x, algorithm="maxima")

[Out] integrate(l/sqrt(a*sec(x)”3), x)

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

\asec (x)3

integral | ————,x
asec (x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)~3)~(1/2),x, algorithm="fricas")

[Out] integral(sqrt(a*sec(x)~3)/(a*sec(x)73), x)




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

1
—————dx
f Vasec3 (x)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)**3)**(1/2),x)

[Out] Integral(1l/sqrt(a*sec(x)**3), x)
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Giac [F] time = 0., size = 0, normalized size = 0.

1
dx

asec (x)3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)~3)~(1/2),x, algorithm="giac")

[Out] integrate(l/sqrt(a*sec(x)”3), x)



303

1

3.59 dx

(a sec?’(x))3/2

Optimal. Leaf size=73

14 sin(x) .\ 2 sin(x) cos?(x) N 14E ( §| 2)

45a+jasec3(x)  9avasec(x) 15,4 cosg (x)m

[Out] (14*EllipticE[x/2, 2])/(15*a*Cos[x]~(3/2)*Sqrt[a*Sec[x]~3]) + (14*Sin[x])/(
45xaxSqrt [axSec[x]73]) + (2xCos[x]~2*Sin[x])/(9*a*Sqrt [a*Sec[x]~3])

Rubi [A] time = 0.0367949, antiderivative size = 73, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 5, number of rules used = 4, integrand size = 10, e -

integrand size
0.4, Rules used = {4123, 3769, 3771, 2639}

14 sin(x) . 2 sin(x) cos?(x) 14E ( §| 2)

+ 3
45a+/asecd(x)  9avJasec}(X)  155cos2 (x)\/asec3(x)

Antiderivative was successfully verified.

[In] Int[(a*Sec[x]~3)"(-3/2),x]

[Out] (14*EllipticE[x/2, 2])/(15*a*Cos[x]~(3/2)*Sqrt[a*Sec[x]~3]) + (14*Sin[x])/(
45*%a*x3qrt [axSec[x]73]) + (2+Cos[x]~2*Sin[x])/(9*a*xSqrt [a*Sec[x]~3])

Rule 4123

Int[((b_.)*((c_.)*sec[(e_.) + (£_)*x(x_)1)"(@_))"(p_), x_Symbol] :> Dist[(b
“IntPart [p]*(b*(c*Sec[e + f*x]) n) FracPart[p])/(c*Sec[e + f*x])~ (n*FracPar
t[pl), Int[(cxSecle + f*x]) " (n*p), x], x] /; FreeQ[{b, c, e, f, n, p}r, x] &
& !IntegerQ[p]

Rule 3769

Int[(cscl(c_.) + (d_)*(x_)]*(b_.))"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
bxCsclc + d*x])"(n + 1))/(b*d*n), x] + Dist[(n + 1)/(b"2%n), Int[(b*Csclc +
d*x])"(n + 2), x], x] /; FreeQ[{b, c, d}, x] && LtQ[n, -1] && IntegerQ[2*n
]

Rule 3771
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Int[(cscl(c_.) + (d_.)*(x_)1*(b_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + d*x]
) n*Sin[c + d*x]"n, Int[1/Sin[c + d*x]~°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2639

Int[Sqrtlsin[(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2*EllipticE[(1*(c - P
i/2 + d*x))/2, 21)/d, x] /; FreeQl{c, d}, x]

Rubi steps

3 1
secz(x)f 5— dx

f 1 dy = sec2 (x)
3 =
(a sec3(x)) / av/a sec3(x)

(7secg(x))f 15 dx

_ 2cos?(x) sin(x) . sec2 (x)
9a+/a sec3(x) 9a+/a sec3(x)
3
3 1
14 sin(x) s 2 cos?(x) sin(x) . (7 secZ(x))f Sec(r)

B 45a+Jasec3(x)  9ar/asec3(x) 15a+/a sec3(x)
14 sin(x) s 2 cos?(x) sin(x) . 7 [ Vcos(x) dx

B 45a+/asec®(x)  9ayJasec(x) 15, cosg (x)m
14E (; 2) s 14 sin(x) . 2 cos?(x) sin(x)

i 15a cos.g (x)\asecd(x) 45ava sec3(x)  9arJasecd(x)

dx

Mathematica [A] time = 0.0940153, size = 43, normalized size = 0.59

. . 84E( 5[2)
33 sin(x) + 5sin(3x) + —;
cos2 (x)

90a+/a sec3(x)

Antiderivative was successfully verified.

[In] Integrate[(axSec[x]~3)~(-3/2),x]

[Out] ((84xEllipticE[x/2, 2])/Cos[x]17(3/2) + 33*Sin[x] + 5*Sin[3*x])/(90*a*Sqrt[a
*Sec[x]~3])
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Maple [C] time = 0.156, size = 198, normalized size = 2.7

5 (cos (x)) — 21 i4/(cos (x) + 1)_1W ’ CO(S ;x) EllipticF Z( = Tnc((;; ) )cos (%) sin (x) + 2

Verification of antiderivative is not currently implemented for this CAS.

45 (cos (x)) sin (x) [

[In] int(1/(a*sec(x)~3)7(3/2),x)

[Out] -2/45%(5%cos(x)"6-21xI*(1/(cos(x)+1))~(1/2)*(cos(x)/(cos(x)+1))~(1/2)*Ellip
ticF (I*(-1+cos(x))/sin(x),I)*cos (x)*sin(x)+21*I*cos (x)*sin(x)*(1/(cos(x)+1)

)" (1/2)% (cos (x)/ (cos (x)+1)) " (1/2) ¥E11ipticE(I* (-1+cos (x)) /sin(x) , 1) -21+I*EL
lipticF(I*(-1+cos(x))/sin(x),I)*(1/(cos(x)+1))~(1/2)*(cos(x)/(cos(x)+1))~(1
/2)*sin(x)+21*Ixsin(x)*(1/(cos(x)+1))~(1/2) *(cos(x)/(cos(x)+1))~(1/2)*Ellip
ticE(I*(-1+cos(x))/sin(x),I)+2*cos(x) ~4+14*cos(x) "2-21*cos(x))/cos(x)~5/sin
(x)/(a/cos(x)~3)"(3/2)

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

1
dx

3

(a sec (x)3) 2
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)”3)7(3/2),x, algorithm="maxima")

[Out] integrate((a*sec(x)~3)~(-3/2), x)

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

\/asec (x)3

integral [ ——, x
a2 sec (x)°

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(1/(a*sec(x)~3)~(3/2),x, algorithm="fricas")

[Out] integral(sqrt(a*sec(x)~3)/(a"2*sec(x)"6), x)

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

1
dx

(a sec3 (x)) :

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1l/(a*sec(x)**3)**(3/2),%)

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

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

1
dx

(a sec (x)3);

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1l/(a*sec(x)~3)7(3/2),x, algorithm="giac")

[Out] integrate((a*sec(x)~3)7(-3/2), x)
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360 [———dx

Ozsec3(x))5/

Optimal. Leaf size=117

26EllipticF (2,2) .\ 26 tan(x) .\ 2sin(x) cos®(x)  26sin(x) cos®(x) 78 sin(x) cos(x)

+ -~
77422 cosg (x)\/asec3(x) 7702y asec3(x) 15a2+/asecd(x) 165a%+/asecd(x)  385a2+/asec3(x)

[Out] (26*EllipticF[x/2, 21)/(77*a~2xCos[x]~(3/2)*Sqrt [a*xSec[x]"3]) + (78+Cos[x]*
Sin[x])/(385*a~2xSqrt [a*Sec[x]~3]) + (26*Cos[x]~3*Sin[x])/(165*a~2*Sqrt [a*S
ec[x]73]) + (2+Cos[x]~5*Sin[x])/(15%a~2+Sqrt [a*Sec[x]~3]) + (26+Tan[x])/(77
*a~2*Sqrt [a*xSec[x] ~3])

Rubi [A] time = 0.0561162, antiderivative size = 117, normalized size of antiderivative =
1., number of steps used = 7, number of rules used = 4, integrand size = 10, number of rules _

integrand size
0.4, Rules used = {4123, 3769, 3771, 2641}

26 tan(x) N 2sin(x) cos®(x) N 26 sin(x) cos>(x) . 26F (§| 2) 78 sin(x) cos(x)

+
77a2\asec®(x) 15a2y/asec®(x) 165a2v/asec3(x) 77,2 cosg (x)\/a sec3(x) 385a2+/a sec3(x)

Antiderivative was successfully verified.

[In] Int[(a*Sec[x]~3)~(-5/2),x]

[Out] (26*EllipticF[x/2, 2])/(77*a"2*Cos[x]~(3/2)*Sqrt[a*xSec[x]~3]) + (78xCos[x]*
Sin[x])/(385%a~2*Sqrt [a*xSec[x]~3]) + (26*Cos[x]~3*Sin[x])/(165*xa~2*Sqrt [a*S
ec[x]73]) + (2%Cos[x]"5*Sin[x])/(15*a~2xSqrt[a*Sec[x]~3]) + (26*Tan[x])/(77
*a~2xSqrt [a*xSec[x] ~3])

Rule 4123

Int[((b_.)*((c_.)*sec[(e_.) + (£_)*x(x_)1)"(@_))"(p_), x_Symbol] :> Dist[(b
“IntPart [p]l*(b*(c*Sec[e + f*x]) n) FracPart[p])/(c*Sec[e + f*x])~ (n*FracPar
t[pl), Int[(c*Secle + f*x])~(nxp), x], x] /; FreeQ[{b, c, e, f, n, p}t, x] &
& !IntegerQ[p]

Rule 3769

Int[(cscl(c_.) + (d_)*(x_)]*(b_.))"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*xCsclc + d*x])~(n + 1))/(bxd*n), x] + Dist[(n + 1)/(b"2%n), Int[(b*Cscl[c +



308

d*x])~(n + 2), x], x] /; FreeQ[{b, c, d}, x] &% LtQ[n, -1] && IntegerQ[2*n

]

Rule 3771

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

:> Dist[(b*Csc[c + dx*x]

) n*Sin[c + d*x]"n, Int[1/Sin[c + d*x]~°n, x], x] /; FreeQ[{b, c, d}, x] &&

EqQ[n~2, 1/4]

Rule 2641

Int[1/Sqrtlsin[(c_.) + (d_.)*(x_)]], x_Symboll]
Pi/2 + dxx))/2, 21)/d, x] /; FreeQl{c, d}, x]

Rubi steps

3
sec2(x) f 115 dx

f 1 dx = sec 2 (x)
52 44 =
(a sec3(x)) / a%+/a sec3(x)

:> Simp [(2#E1llipticF[(1*(c -

3
(13 seci(x))f+dx

_ 2cos(x) sin(x) sec 2 (x)

15a2+/a sec3(x) 15a2+/a sec3(x)

3
(39 seci(x)) f — dx

_ 26cos’(x)sin(x) 2 cos”(x) sin(x) s sec? (x)

165a2+/asec3(x)  15a24/asec3(x) 55a2+/a sec3(x)

3
(39 seci(x)) f i dx

_ 78cos(x)sin(x)  26cos(x)sin(x) 2 cos’(x)sin(x) sec? (x)

= +
385a2+/asec3(x)  165a%+/asec3(x)

+
15a2+/a sec3(x)

77a%+/a sec3(x)

. (13 seci(x))f\/@

_ 78cos(x)sin(x) 26 cos®(x)sin(x) s 2 cos®(x) sin(x) 26 tan(x)
385a24/asecd(x)  165a2+/asec3(x) 15a2+Jasec3(x)  77a2+Jasec3(x) 77a2+/a sec3(x
1
_ 78cos(x)sin(x) 26 cos®(x)sin(x) 2 cos®(x) sin(x) 26 tan(x) 13 f Vcos(x) dx

= + + +
385a24/asec3(x) 165a%+/asec3(x) 15a2vasecd(x) 77a%+asec3(x) 77,2 cos; (x)\/a sec

26P(’2-‘

26 cos>(x) sin(x)

2 cos”(x) sin(x) 26 tan(x

2) N 78 cos(x) sin(x)

+ + +
7742 cosg(x) 1563 (%) 385a24/asec3(x)  165a2+/asec3(x) 15a2+jasec3(x) 77a2+lasec
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Mathematica [A] time = 0.096753, size = 59, normalized size = 0.5

cos(x)/a sec3(x) (24960 cos()EllipticF (3, 2) +19122 sin(2x) + 4406 sin(4x) + 826 sin(6x) + 77 sin(8x))
7392043

Antiderivative was successfully verified.

[In] Integrate[(a*Sec[x]73)~(-5/2),x]

[Out] (Cos[x]*Sqrt[a*Sec[x]~3]*(24960*Sqrt[Cos[x]]*EllipticF[x/2, 2] + 19122%Sin[
2%x] + 4406%Sin[4+*x] + 826%3in[6%x] + 77*Sin[8%x]))/(73920*a"3)

Maple [C] time = 0.206, size = 114, normalized size = 1.

i(-1+ cc
sin (2

2
(242 s COS) 1) 77 (s (9)® — 77 (cos (1) +91 (cos (1)° — 91 (cos (x))° 195 iEllipticF (
1155 (cos (x))” (sin (x))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(a*sec(x)~3)7(5/2),x)

[Out] 2/1155%(-1+cos(x))*(77*cos(x) ~8-77*cos(x) " 7+91*cos(x) "6-91xcos(x) ~5-195%I*E
11ipticF(I*(-1+cos(x))/sin(x),I)*(1/(cos(x)+1))~(1/2)*(cos(x)/(cos(x)+1))~(
1/2)*sin(x)+117*cos(x) "4-117*cos(x) "3+195*cos (x) "2-195*%cos (x) ) *(cos(x)+1) "2

/cos(x)~8/sin(x) "3/ (a/cos(x)~3)~(5/2)

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

1
= dx

(a sec (x)3) 2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)~3)~(5/2),x, algorithm="maxima")

[Out] integrate((a*xsec(x)~3)~(-5/2), x)
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Fricas [F] time = 0., size = 0, normalized size = 0.

\/asec (x)3

x
a3 sec (x)°

integral

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)”3)7(5/2),x, algorithm="fricas")

[Out] integral(sqrt(a*sec(x)~3)/(a"3*sec(x)~9), x)

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

1
dx

(a sec3 (x)) :

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1l/(a*sec(x)**3)**(5/2),%)

[Out] Integral((a*sec(x)**3)**(-5/2), x)

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

1
dx

(a sec (x)3);

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1l/(a*sec(x)~3)~(5/2),x, algorithm="giac")

[Out] integrate((a*sec(x)”3)7(-5/2), x)
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3.61 f (a sec‘l(x))w2 dx

Optimal. Leaf size=163
1 6 5
a3 sin(x) cos(x)va sec(x) + Ea?’ sin?(x) tan' (x)vVa sec(x) + ﬁa3 sin?(x) tan®(x)vVa sect(x) + §a3 sin?(x) tan’ (x)

[Out] a~3*Cos[x]*Sqrt[a*xSec[x]~4]*Sin[x] + 2*a~3*Sqrt[a*Sec[x]~4]*Sin[x]~2*Tan[x]
+ 3*a”~3xSqrt [axSec[x] "4]*Sin[x] "2#Tan[x] "3 + (20*a~3*Sqrt[a*Sec[x] 4] *Sin[

x]"2*xTan[x]756)/7 + (5%a~3xSqrt[a*Sec[x]~4]*Sin[x]~2*Tan[x]~7)/3 + (6*%a~3*Sq

rt [a*Sec[x] 4] *Sin[x] "2*Tan[x]79)/11 + (a~3*Sqrt[a*Sec[x]~4]*Sin[x] " 2*Tan[x

1711)/13

Rubi [A] time = 0.0390895, antiderivative size = 163, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 3, number of rules used = 2, integrand size = 10, i L

integrand size
0.2, Rules used = {4123, 3767}

1 6 5
a3 sin(x) cos(x)va sec(x) + Ea3 sin?(x) tan' (x)Va sec(x) + ﬁa3 sin?(x) tan’®(x)vVa sect(x) + §a3 sin?(x) tan’ (x)

Antiderivative was successfully verified.

[In] Int[(a*Sec[x]~4)~(7/2),x]

[Out] a~3*Cos[x]*Sqrt[a*Sec[x]~4]*Sin[x] + 2*a~3*Sqrt[a*Sec[x]~4]*Sin[x]~2*Tan[x]

+ 3*a”3xSqrt [axSec[x] "4]*Sin[x] "2#Tan[x] "3 + (20*a~3*Sqrt[a*Sec[x] 4] *Sin[
x]72%Tan[x]"5) /7 + (5xa~3*Sqrt[a*Sec[x]~4]*Sin[x] " 2xTan[x]"7)/3 + (6%a~3*Sq
rt[a*Sec[x] 4] *Sin[x] "2*Tan[x]79)/11 + (a~3*Sqrt[a*Sec[x]~4]*Sin[x] " 2*Tan[x
1711)/13

Rule 4123

Int[((b_.)*((c_.)*sec[(e_.) + (£_)*x(x_)1)"(m_))"(p_), x_Symbol] :> Dist[(b
“IntPart [p]*(b*(cxSec[e + f*x]) n) FracPart[p])/(c*xSec[e + f*x])~ (n*FracPar
t[pl), Int[(cxSecle + f*x]) " (n*p), x], x] /; FreeQ[{b, c, e, f, n, p}r, x] &
& !IntegerQ[p]

Rule 3767

Int[cscl(c_.) + (d_.)*(x_)]1"(n_), x_Symbol] :> -Dist[d~(-1), Subst[Int[Expa
ndIntegrand[(1 + x™2)"(n/2 - 1), x], x], x, Cotlc + d*x]], x] /; FreeQ[{c,
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d}, x] && IGtQ[n/2, 0]

Rubi steps

f (a sec‘*(x))w2 dx = (a3 cos?(x)Va sec4(x)) f secl#(x) dx

= - ((a3 cos?(x)Va sec4(x)) Subst ( f (1 + 6x2 + 15x* + 20x° + 1528 + 6x10 + xlz) dx, x, — tan(x))

= 3 cos(x)Va sect(x) sin(x) + 2a3va sect(x) sin®(x) tan(x) + 3a3+/a sect(x) sin®(x) tan’(x) + 2—70aE

Mathematica [A] time = 0.168441, size = 54, normalized size = 0.33

7/2
sin(x) cos(x)(2380 cos(2x) + 1093 cos(4x) + 378 cos(6x) + 92 cos(8x) + 14 cos(10x) + cos(12x) + 2048) (a sec4(x)) !

6006

Antiderivative was successfully verified.

[In] Integrate[(a*Sec[x]74)~(7/2),x]

[Out] (Cos[x]*(2048 + 2380*Cos[2*x] + 1093*Cos[4*x] + 378*Cos[6*x] + 92*Cos [8*x]
+ 14*Cos[10*x] + Cos[12#*x])*(a*Sec[x]~4)~(7/2)*Sin[x]) /6006

Maple [A] time = 0.233, size = 53, normalized size = 0.3

(1024 (cos (x))12 + 512 (cos (x))]LO + 384 (cos (x))8 + 320 (cos (x))6 + 280 (cos (x))4 + 252 (cos (x))2 + 231) sin (x) cos
3003

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a*sec(x)"4)~(7/2),x)

[Out] 1/3003%(1024*cos(x)~12+512*cos(x) ~10+384*cos(x) ~8+320*cos(x) "6+280*cos(x) "4
+252%cos (x) "2+231)*(a/cos(x)"4) "~ (7/2)*sin(x) *cos (x)
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Maxima [A] time = 1.64345, size = 82, normalized size = 0.5
7 7 7 7 7 7 7

1 7 6 7 5 7 20 7 7 7 7
3 a2 tan (x)13 + Tl a2 tan (x)11 + 3 a2 tan (x)9 + - a2 tan (x)7 +3a2 tan (x)5 +2a2 tan (x)3 + a2 tan (x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((axsec(x)~4)~(7/2),x, algorithm="maxima"

[Out] 1/13%a~(7/2)*tan(x)~13 + 6/11*%a”~(7/2)*tan(x)~11 + 5/3*%a~(7/2)*tan(x)"9 + 20
/Txa” (7/2)*tan(x) "7 + 3*xa~(7/2)*tan(x)”"5 + 2*xa~(7/2)*tan(x)"3 + a~(7/2)*tan
(x)

Fricas [A] time = 1.58708, size = 228, normalized size = 1.4

(1024 a3 cos (x)'2 + 512 a3 cos (x)'° + 384 a3 cos (x)° + 320 23 cos (x)° + 280 a3 cos (x)* + 252 a3 cos (x)* + 231 a3) -

C(

3003 cos (x)11

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)”~4)~(7/2),x, algorithm="fricas")

[Out] 1/3003%(1024*a"3*xcos(x) 12 + 512%a"3*cos(x) 10 + 384*a"3*cos(x)”"8 + 320*a"3
xcos(x)76 + 280*a”~3*cos(x)"4 + 252*%a"3*cos(x) "2 + 231*a~3)*sqrt(a/cos(x)~4)
*sin(x)/cos(x)~11

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)**4)**(7/2),x)

[Out] Timed out
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Giac [A] time = 1.32692, size = 90, normalized size = 0.55

1
3003 (231 4% tan (x)"° + 1638 4% tan (x)'" + 5005 4% tan (x)” + 8580 4% tan (x)” + 9009 a° tan (x)° + 6006 4° tan (x)° +

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((axsec(x)~4)~(7/2),x, algorithm="giac")

[Out] 1/3003*(231*a"3*tan(x)~13 + 1638*a~3*tan(x) 11 + 5005*%a~3*tan(x)~9 + 8580%*a
“3*tan(x) "7 + 9009*a~3*tan(x) "5 + 6006*a~3*tan(x) "3 + 3003*a”3*tan(x))*sqrt
(a)
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3.62 f (a sec‘l(x))S/2 dx

Optimal. Leaf size=117
1 4 6
a? sin(x) cos(x)va sec(x) + §a2 sin?(x) tan” (x)va sect(x) + ;az sin?(x) tan®(x)va sect(x) + gaz sin?(x) tan3(x)Va

[Out] a~2*Cos[x]*Sqrt[a*Sec[x]~4]*Sin[x] + (4*a~2*Sqrt[a*Sec[x] 4]*Sin[x] " 2*Tan[x
1)/3 + (6*a~2xSqrt[a*xSec[x] “4]*Sin[x] " 2%Tan[x]~3)/5 + (4xa~2*xSqrt[a*Sec[x]”
4]*Sin[x]"2*Tan[x]~5)/7 + (a”2xSqrt[a*Sec[x]~4]*Sin[x]~2*Tan[x]~7)/9

Rubi [A] time = 0.0303353, antiderivative size = 117, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 3, number of rules used = 2, integrand size = 10, e -

integrand size
0.2, Rules used = {4123, 3767}

a? sin(x) cos(x)va sec(x) + %az sinz(x) tan’ (x)Va sec(x) + A;az sinz(x) tan®(x)va sect(x) + gaz sinz(x) tan® (x)\/;

Antiderivative was successfully verified.

[In] Int[(a*Sec[x]~4)~(5/2),x]

[Out] a~2*Cos[x]*Sqrt[a*Sec[x]~4]*Sin[x] + (4*a~2xSqrt[a*Sec[x]~4]*Sin[x] ~2*Tan[x
1)/3 + (6*a~2*Sqrt[a*xSec[x]~4]*Sin[x] "2+Tan[x]"3)/5 + (4*a~2*Sqrt[a*Sec[x]”
4]*Sin[x] "2xTan[x]~5)/7 + (a”2*Sqrt[a*Sec[x]~4]*Sin[x] 2*Tan[x]~7)/9

Rule 4123

Int[((b_.)*((c_.)*sec[(e_.) + (f_.)*(x_)1)"(m_))"(p_), x_Symbol] :> Dist[(b
“IntPart [p]*(b*(c*Sec[e + f*x]) n) FracPart[p])/(c*Sec[e + f*x])~ (n*FracPar
tlpl), Int[(c*Secle + f*x])~(n*p), x], x] /; FreeQl{b, c, e, £, n, p}, x] &
& !IntegerQ[p]

Rule 3767

Int[csc[(c_.) + (d_)*(x_)]"(n_), x_Symbol] :> -Dist[d~(-1), Subst[Int[Expa
ndIntegrand[(1 + x"2)"(n/2 - 1), x], x], x, Cotl[c + d*x]], x] /; FreeQ[{c,
d}, x] && IGtQ[n/2, 0]

Rubi steps
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f (a sec‘*(x))5/2 dx = (az cos?(x)\a sec4(x)) f sec!0(x) dx
= - ((a2 cos?(x)va sec4(x)) Subst (f (1 +4x% + 6x* + 4x° + x8) dx, x, — tan(x)))
= a? cos(x)vasect(x) sin(x) + %azva sect(x) sin?(x) tan(x) + gazx/a sect(x) sin?(x) tan®(x) + i;az

Mathematica [A] time = 0.0911082, size = 42, normalized size = 0.36

1 5/2
5 sin(x) cos(x)(130 cos(2x) + 46 cos(4x) + 10 cos(b6x) + cos(8x) + 128) (a Sec4(x)) !

Antiderivative was successfully verified.

[In] Integratel[(a*Sec[x]~4)~(5/2),x]

[Out] (Cos[x]*(128 + 130*Cos[2*x] + 46%*Cos[4*x] + 10*Cos[6*x] + Cos[8*x])*(a*xSec[
x]74)~(5/2)*Sin[x]) /315

Maple [A] time = 0.113, size = 41, normalized size = 0.4

(128 (cos (x))8 + 64 (cos (x))6 + 48 (cos (x))4 + 40 (cos (x))2 + 35) cos (x) sin (x) a 2
315 ((Cos (x))* )

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a*sec(x)~4)~(5/2),x)

[Out] 1/315%(128*cos(x) "8+64*cos(x) ~6+48*cos(x) "4+40*cos(x) ~2+35)*cos(x)*sin(x)*(
a/cos(x)"4)"(5/2)

Maxima [A] time = 1.79159, size = 58, normalized size = 0.5

5
2

4 5 6 5 4 3 3
a2 tan (x)9 + 5 a2 tan (x)7 + 5 a2 tan (x)5 + 3 a2 tan (x)3 + a2 tan (x)

O | —

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate((a*sec(x)~4)~(5/2),x, algorithm="maxima")

[Out] 1/9*%a”~(5/2)*tan(x)”"9 + 4/7*a"(5/2)*tan(x)"7 + 6/5%a~(5/2)*tan(x)"5 + 4/3*xa”
(5/2)*tan(x)"3 + a~(5/2)*xtan(x)

Fricas [A] time = 1.4071, size = 165, normalized size = 1.41

(128 a? cos (x)8 + 64 a? cos (x)6 + 48 a? cos (x)4 + 40 a? cos (x)2 +35 a2) / Ez i sin (x)
cos(x

315 cos (x)7

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((axsec(x)”~4)7~(5/2),x, algorithm="fricas")

[Out] 1/315%(128*%a"2*cos(x)”~8 + 64*xa"2*xcos(x)”~6 + 48%xa"2*xcos(x)”"4 + 40%a~2*cos(x)
~2 + 3b*%a"2)x*sqrt(a/cos(x)~4)*sin(x)/cos(x)"7

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)**4)**(5/2),x)

[Out] Timed out

Giac [A] time = 1.24393, size = 66, normalized size = 0.56

o (3542 tan (x)” + 180 a2 tan (x)’ + 378 a2 tan (x)° + 420 a2 tan (x)° + 315 4 tan (x)) Va

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)~4)~(5/2),x, algorithm="giac")
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[Out] 1/315%(35*a"2*xtan(x)”9 + 180*a"2*tan(x)”7 + 378*a"2xtan(x)”~5 + 420*a”~2xtan(
x)73 + 31b6*a”2xtan(x))*sqrt(a)
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3.63 f (a sec‘l(x))s/2 dx

Optimal. Leaf size=61

asin(x) cos(x)vVa sect(x) + %a sin?(x) tan®(x)va sect(x) + %a sin?(x) tan(x)Va sect(x)

[Out] axCos[x]*Sqrt[a*Sec[x]~4]*Sin[x] + (2%a*Sqrt[a*Sec[x]~4]*Sin[x]~2*Tan[x])/3
+ (axSqrt[axSec[x]~4]1*Sin[x] " 2#Tan[x]~3)/5

Rubi [A] time = 0.0220653, antiderivative size = 61, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 3, number of rules used = 2, integrand size = 10, e e .

integrand size
0.2, Rules used = {4123, 3767}

asin(x) cos(x)vVa sect(x) + éa sin?(x) tan®(x)va sect(x) + ga sin?(x) tan(x)va sect(x)

Antiderivative was successfully verified.

[In] Int[(a*Sec[x]~4)~(3/2),x]

[Out] axCos[x]*Sqrt[a*Sec[x]~4]*Sin[x] + (2%a*Sqrt[a*Sec[x]~4]*Sin[x]~2*Tan[x])/3
+ (axSqrt[a*Sec[x]~4]*Sin[x]~2*Tan[x]~3)/5

Rule 4123

Int[((b_.)*((c_.)*sec[(e_.) + (£_)*(x_)1)"(m_))"(p_), x_Symbol] :> Dist[(b
“IntPart [p]*(b*(cxSec[e + f*x]) n) FracPart[p])/(c*xSec[e + f*x])~ (n*FracPar
t[pl), Int[(c*Secle + f*x])~(n*p), x], x] /; FreeQ[{b, ¢, e, f, n, p}, x] &
& !IntegerQ[p]

Rule 3767

Int[csc[(c_.) + (d_)*(x_)]1"(n_), x_Symbol] :> -Dist[d~(-1), Subst[Int[Expa
ndIntegrand[(1 + x"2)"(n/2 - 1), x], x], x, Cotlc + d*x]], x] /; FreeQ[{c,
d}, x] && IGtQ[n/2, 0]

Rubi steps
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f (a sec:4(x))3/2 dx = (a cos?(x)Va sec4(x)) f sec®(x) dx
= - ((a cos?(x)va sec4(x)) Subst (f (1 +2x% + x4) dx, x, — tan(x)))
= a cos(x)Vasec*(x) sin(x) + %a\/a sect(x) sin?(x) tan(x) + %a\/a sect(x) sin?(x) tan®(x)

Mathematica [A] time = 0.0571263, size = 30, normalized size = 0.49

11—5 sin(x) cos(x)(6 cos(2x) + cos(4x) + 8) (a sec‘*(x))g/2

Antiderivative was successfully verified.

[In] Integrate[(axSec[x]~4)~(3/2),x]

[Out] (Cos[x]*(8 + 6*Cos[2*x] + Cos[4*x])*(a*xSec[x]~4)~(3/2)*Sin[x])/15

Maple [A] time = 0.067, size = 29, normalized size = 0.5

(8 (cos (x))4 +4 (cos (x))2 + 3) cos (x) sin (x) a ;
15 ( (cos (x))4 )

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a*sec(x)~4)~(3/2),x)

[Out] 1/15%(8*cos(x) “4+4xcos(x)~2+3)*cos(x)*sin(x)*(a/cos(x)~4)~(3/2)

Maxima [A] time = 1.69223, size = 34, normalized size = 0.56

1 3 2 3 3
— a2 tan (x)5 + 3 a2 tan (x)3 + a2 tan (x)

)]

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)~4)~(3/2),x, algorithm="maxima")
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[Out] 1/5*%a”(3/2)*tan(x)”~5 + 2/3*%a”~(3/2)*tan(x)"3 + a~(3/2)*tan(x)

Fricas [A] time = 1.4485, size = 101, normalized size = 1.66

(8 acos (x)4 +4acos (x)2 +3 a) / - 2 sin (x)
cos(x)

15 cos (x)3

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((axsec(x)~4)~(3/2),x, algorithm="fricas")

[Out] 1/15%(8*a*cos(x)”~4 + 4*axcos(x)”~2 + 3*a)*sqrt(a/cos(x)~4)*sin(x)/cos(x)”3

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

3

f (a sect (x))E dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((axsec(x)**4)**(3/2),x)

[Out] Integral((a*xsec(x)*x4)**(3/2), x)

Giac [A] time = 1.30526, size = 30, normalized size = 0.49

3
2

1
5 (3 tan (x)5 +10 tan (x)3 +15 tan (x))a

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)”~4)7(3/2),x, algorithm="giac")

[Out] 1/15%(3*tan(x)”5 + 10*tan(x)~3 + 15*xtan(x))*a~(3/2)
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3.64 [ +asect(x)dx

Optimal. Leaf size=15

sin(x) cos(x)ya sec(x)

[Out] Cos[x]*Sqrt[a*Sec[x]~4]*Sin[x]

Rubi [A] time = 0.0158969, antiderivative size = 15, normalized size of antiderivative

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

integrand size
0.3, Rules used = {4123, 3767, 8}

sin(x) cos(x)ya sec(x)

Antiderivative was successfully verified.

[In] Int[Sqrt[axSec[x]~4],x]
[Out] Cos[x]*Sqrt[a*Sec[x]~4]*Sin[x]

Rule 4123

Int[((b_.)*((c_.)*secl(e_.) + (£_)*(x_)1)"(n_))"(p_), x_Symbol] :> Dist[(b
“IntPart [p]*(bx(c*Sec[e + f*x]) n) FracPart[p])/(cxSec[e + f*x])~ (n*FracPar
tlpl), Int[(c*Secle + f*x])~(n*p), x], x] /; FreeQl{b, c, e, £, n, p}, x] &
& !IntegerQ[p]

Rule 3767

Int[csc[(c_.) + (d_)*(x_)]"(n_), x_Symbol] :> -Dist[d~(-1), Subst[Int[Expa
ndIntegrand[(1 + x"2)"(n/2 - 1), x], x], x, Cotl[c + d*x]], x] /; FreeQ[{c,
d}, x] &% IGtQ[n/2, 0]

Rule 8

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

Rubi steps



323

f Vaseck(x)dx = (cosz(x)\/a sec4(x)) f sec?(x) dx
=- ((Cosz(x)\/a sec4(x)) Subst(fl dx, x,— tan(x)))
= cos(x)yasect(x) sin(x)

Mathematica [A] time = 0.0054477, size = 15, normalized size = 1.

sin(x) cos(x)ya sec(x)

Antiderivative was successfully verified.

[In] Integrate[Sqrt[a*Sec[x]~4],x]

[Out] Cos[x]*Sqrt[a*Sec[x]~4]*Sin[x]

Maple [A] time = 0.063, size = 14, normalized size = 0.9

. [ a
cos (x) sin (x) m

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a*sec(x)~4)~(1/2),x)

[Out] cos(x)*sin(x)*(a/cos(x)~4)~(1/2)

Maxima [A] time = 1.73949, size = 8, normalized size = 0.53

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

[In] integrate((a*sec(x)”~4)~(1/2),x, algorithm="maxima"

[Out] sqrt(a)*tan(x)
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Fricas [A] time = 1.36385, size = 43, normalized size = 2.87

cos (x) sin (x)

cos (x)4

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((axsec(x)~4)~(1/2),x, algorithm="fricas")

[Out] sqrt(a/cos(x)~4)*cos(x)*sin(x)

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

f vVasect (x)dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)*x4)**(1/2),x)

[Out] Integral(sqrt(a*xsec(x)**4), x)

Giac [A] time = 1.2576, size = 8, normalized size = 0.53

Vatan (x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*sec(x)~4)~(1/2),x, algorithm="giac")

[Out] sqrt(a)*tan(x)
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1
3.65 | — dx

Optimal. Leaf size=36

x sec?(x) tan(x)
2yJasect(x) 2+/asect(x)

[Out] (x*Sec[x]~2)/(2*Sqrt[a*Sec[x]~4]) + Tan[x]/(2*Sqrt[a*Sec[x]~4])

Rubi [A] time = 0.0146596, antiderivative size = 36, normalized size of antiderivative =
1., number of steps used = 3, number of rules used = 3, integrand size = 10, number of rules _

integrand size
0.3, Rules used = {4123, 2635, 8}

x sec?(x) tan(x)
2yJasect(x) 2+/asect(x)

Antiderivative was successfully verified.

[In] Int[1/Sqrt[a*Sec[x]~4],x]

[Out] (x*Sec[x]~2)/(2xSqrt[a*Sec[x]~4]) + Tan[x]/(2*Sqrt[a*Sec[x]~4])

Rule 4123

Int[((b_.)*((c_.)*secl(e_.) + (£_)*(x_)1)"(n_))"(p_), x_Symbol] :> Dist[(b
“IntPart [p]l*(b*(c*Sec[e + f*x]) n) FracPart[p])/(cxSec[e + f*x])~ (n*FracPar
tlpl), Int[(c*Secle + f*x])~(n*p), x], x] /; FreeQl{b, c, e, £, n, p}, x] &
& !IntegerQ[p]

Rule 2635

Int[((b_.)*sin[(c_.) + (d_.)*(x_)])"(n_), x_Symbol] :> -Simp[(b*Cos[c + d*x
Ix(b*Sinf[c + d*x])"(n - 1))/(d*n), x] + Dist[(b"2*x(n - 1))/n, Int[(b*Sin[c
+ d*x])"(n - 2), x], x] /; FreeQ[{b, ¢, d}, x] && GtQ[n, 1] && IntegerQ[2*n
]

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



Rubi steps

f 1 e sec?(x) [ cos?(x)dx
Vaseci(x) Vaseci(x)
_ tan(x) N sec?(x) f 1dx
2+/aseci(x) ZM
X sec?(x) tan(x)

2 asect(x) 2+ asect(x)

Mathematica [A] time = 0.0234295, size = 23, normalized size = 0.64

tan(x) + x sec?(x)

24/a sect(x)

Antiderivative was successfully verified.

[In] Integrate[1/Sqrt[a*Sec[x]~4],x]

[Out] (x*Sec[x]”2 + Tan[x])/(2*Sqrt[axSec[x]~4])
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Maple [A] time = 0.074, size = 22, normalized size = 0.6

cos (x) sin (x) + x 1

2 (cos (x))? [——
(cos(x))

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(a*sec(x)"4)~(1/2),x)

[Out] 1/2*%(cos(x)*sin(x)+x)/cos(x)~2/(a/cos(x)"4)~(1/2)

Maxima [A] time = 1.66388, size = 34, normalized size = 0.94

X tan (x)

2+/a * 2(\/Etan(x)2+\/ﬁ)




Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)~4)~(1/2),x, algorithm="maxima"

[Out] 1/2*x/sqrt(a) + 1/2xtan(x)/(sqrt(a)*tan(x)”2 + sqrt(a))
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Fricas [A] time = 1.4198, size = 74, normalized size = 2.06

a

(cos (x)3 sin (x) + x cos (x)z)

2a

cos(x)4

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)~4)~(1/2),x, algorithm="fricas")

[Out] 1/2*(cos(x)~3*sin(x) + x*cos(x)”~2)x*sqrt(a/cos(x)”4)/a

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

1
—dx
f Vasect (x)
Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)**4)**x(1/2),x)

[Out] Integral(1l/sqrt(a*sec(x)**4), x)

Giac [A] time = 1.31144, size = 53, normalized size = 1.47

X 1
TZta| X tan (x)

el

1
2 a (tan (x)2 + 1)11

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(1/(a*sec(x)~4)~(1/2),x, algorithm="giac")

[Out] -1/2x*sqrt(a)*((pi*floor(x/pi + 1/2) - x)/a - tan(x)/((tan(x)"2 + 1)*a))
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1
3.66 _dx
(a sec4(x))
Optimal. Leaf size=86
5x sec?(x) 5 tan(x) sin(x) cos®(x)  5sin(x) cos(x)

16a+/asect(x) 16a+/asect(x) 6arJasect(x)  24a+asect(x)

[Out] (5*xx*Sec[x]~2)/(16%a*xSqrt[a*xSec[x]~4]) + (5xCos[x]*Sin[x])/(24*a*Sqrt[a*Sec
[x]~4]) + (Cos[x]~3*Sin[x])/(6*a*Sqrt[a*xSec[x]~4]) + (5*Tan([x])/(16%a*xSqrtl[
axSec[x]74])

Rubi [A] time = 0.0319133, antiderivative size = 86, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 5, number of rules used = 3, integrand size = 10, JUmDer o e

0.3, Rules used = {4123, 2635, 8}

integrand size

5x sec?(x) 5 tan(x) sin(x) cos?(x)  5sin(x) cos(x)

+ + +
16a+/asect(x) 16a+/asect(x) 6arJasect(x)  24a+asec*(x)

Antiderivative was successfully verified.

[In] Int[(a*Sec[x]~4)~(-3/2),x]

[Out] (5*x*Sec[x]~2)/(16%a*xSqrt[a*xSec[x]~4]) + (56xCos[x]*Sin[x])/(24*a*Sqrt[a*Sec
[x]~4]) + (Cos[x]~3*Sin([x])/(6*a*Sqrt[a*Sec[x]~4]) + (5*Tan[x])/(16%a*xSqrt[
axSec[x]~4])

Rule 4123

Int[((b_.)*((c_.)*sec[(e_.) + (f£_)*x(x_)1)"(m_))"(p_), x_Symbol] :> Dist[(b
“IntPart [p]*(b*(cxSec[e + f*x]) n) FracPart[p])/(c*xSec[e + f*x])~ (n*FracPar
t[pl), Int[(cxSecle + f*x]) " (n*p), x], x] /; FreeQ[{b, c, e, f, n, p}, x] &
& !IntegerQ[p]

Rule 2635

Int[((b_.)*sin[(c_.) + (d_.)*(x_)1)"(n_), x_Symbol] :> -Simp[(b*Cos[c + d*x
1*(b*Sinf[c + d*x])~(n - 1))/(d*n), x] + Dist[(b™2%(n - 1))/n, Int[(b*Sin[c
+ d*x])"(n - 2), x], x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1] && IntegerQ[2*n
]
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Rule 8
Int[a_, x_Symbol] :> Simpl[a*x, x] /; FreeQ[a, x]

Rubi steps

f 1 e sec?(x) [ cos®(x)dx
(a Sec‘L(x))S’/2 ay/a sect(x)
_ cos®(x) sin(x) s (5 SeCZ(x)) [ cos(x) dx

- 6a~/a sec*(x) 6a+/a sec(x)

_ 5cos(x) sin(x) cos®(x) sin(x) (5 Secz(x)) f cos?(x) dx

- 24a+Jasect(x)  6a+/asect(x) 8a+/a sect(x)
_ 5cos(x) sin(x) cos®(x) sin(x) N 5 tan(x) N (5 secz(x)) f ldx

= +
24a+Jasect(x)  barasect(x) 16a+Jasect(x)  16a+/asect(x)

_ 5xsec?(x) 5cos(x)sin(x)  cos3(x) sin(x) 5 tan(x)

= + + +
16a+/asect(x) 24arjasect(x) 6avasect(x) 16ay/asect(x)

Mathematica [A] time = 0.0388284, size = 38, normalized size = 0.44

(60x + 45 sin(2x) + 9 sin(4x) + sin(6x)) sec®(x)
32
192 (u sec4(x))

Antiderivative was successfully verified.

[In] Integratel[(a*Sec[x]74)~(-3/2),x]

[Out] (Sec[x] 6*%(60*x + 45%Sin[2*x] + 9*Sin[4*x] + Sin[6*x]))/(192*(a*xSec[x]~4) " (
3/2))

Maple [A] time = 0.104, size = 41, normalized size = 0.5

3

8 (cos (x))” sin (x) + 10 (cos (x))* sin (x) + 15 cos (x) sin (x) + 15x ( a )‘i
48 (cos (x))6 (cos (x))4

Verification of antiderivative is not currently implemented for this CAS.
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[In] int(1/(a*sec(x)~4)~(3/2),x)

[Out] 1/48*(8*cos(x) 5*sin(x)+10*cos(x) " 3*sin(x)+15*cos(x)*sin(x)+15*x)/cos(x) 6/
(a/cos(x)"4)~(3/2)

Maxima [A] time = 1.64573, size = 78, normalized size = 0.91

15 tan (x)5 + 40 tan (x)3 + 33 tan (x) N 5x

3 PR PE , 3 3
48(a2 tan (x)” +3a2 tan (x)” + 3a2 tan (x) +a2) 16 a2

Verification of antiderivative is not currently implemented for this CAS.
[In] integrate(1/(a*sec(x)~4)~(3/2),x, algorithm="maxima")

[Out] 1/48%(15*tan(x)"5 + 40*tan(x)~3 + 33*xtan(x))/(a~(3/2)*tan(x)"6 + 3*a~(3/2)*
tan(x)"4 + 3*xa”~(3/2)*tan(x)"2 + a~(3/2)) + 5/16xx/a"~(3/2)

Fricas [A] time = 1.46067, size = 126, normalized size = 1.47

a

(15xcos (x)2 + (8 coS (x)7 +10 cos (x)5 +15 cos (x)3) sin (x))

48 a2

COS(X)4

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)~4)~(3/2),x, algorithm="fricas")

[Out] 1/48%(15*x*cos(x)~2 + (8*cos(x)~7 + 10*cos(x)”5 + 15*cos(x)~3)*sin(x))*sqrt
(a/cos(x)"4)/a"2

Sympy [F] time = 0., size = 0, normalized size = 0.
1
5 dx
(a sect (x)) 2

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(1/(a*sec(x)**4)**(3/2),%)

[Out] Integral((a*sec(x)**4)**(-3/2), x)

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

Exception raised: TypeError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1l/(a*sec(x)”4)~(3/2),x, algorithm="giac")

[Out] Exception raised: TypeError
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1

3.67 =5 dx
(a sec4(x))
Optimal. Leaf size=132
63x sec?(x) 63 tan(x) sin(x) cos’(x)  9sin(x)cos®(x) 21sin(x)cos®(x) 21 sin(x)cos(x)

+ + +
256a2+/asect(x)  256a2+/asect(x) 10a2+/asect(x) 80a%+4/asect(x) 160a2+/asect(x) 128a2+/asec(x)

[Out] (63*x*Sec[x]~2)/(256*a~2xSqrt[a*xSec[x]~4]) + (21*Cos[x]*Sin[x])/(128*a~2*Sq
rt[axSec[x]74]) + (21*Cos[x]~3*Sin[x])/(160*a~2*Sqrt[a*Sec[x]~4]) + (9*Cos[
x]75%Sin[x])/(80*a~2*Sqrt [a*Sec[x]~"4]) + (Cos[x]~7*Sin[x])/(10*a~2*Sqrt[a*S
ec[x]74]) + (63xTan[x])/(256*a~2*Sqrt [a*Sec[x]~4])

Rubi [A] time = 0.0508577, antiderivative size = 132, normalized size of antiderivative =

. . b f rul
1., number of steps used = 7, number of rules used = 3, integrand size = 10, e e e

0.3, Rules used = {4123, 2635, 8}

integrand size

63x sec?(x) 63 tan(x) sin(x) cos’(x)  9sin(x)cos®(x) 2lsin(x)cos®(x)  21sin(x)cos(x)

+ - + - -
256a2+jasect(x) 256a%+/asect(x) 10a24/asect(x) 80a2+/asect(x) 160a2+/asect(x) 128a2+/asec(x)

Antiderivative was successfully verified.

[In] Int[(a*Sec[x]~4)~(-5/2),x]

[Out] (63*x*Sec[x]~2)/(256*a~2xSqrt[a*xSec[x]~4]) + (21*Cos[x]*Sin[x])/(128*a~2*Sq
rt[axSec[x]74]) + (21*Cos[x]~3*Sin[x])/(160*a~2*Sqrt[a*Sec[x]~4]) + (9*Cos[
x]75%Sin[x])/(80*a~2*Sqrt [a*Sec[x]~"4]) + (Cos[x]~7*Sin[x])/(10*a~2*Sqrt[a*S
ec[x]74]) + (63xTan[x])/(256*a~2*xSqrt [a*Sec[x]~4])

Rule 4123

Int[((b_.)*((c_.)*sec[(e_.) + (£_)*x(x_)1)"(@_))"(p_), x_Symbol] :> Dist[(b
“IntPart [p]*(b*(c*Sec[e + f*x]) n) FracPart[p])/(c*Sec[e + f*x])~ (n*FracPar
t[pl), Int[(c*Secle + f*x])~(nxp), x], x] /; FreeQ[{b, c, e, f, n, p}, x] &
& 'IntegerQl[p]

Rule 2635

Int[((b_.)*sin[(c_.) + (d_.)*(x_)])"(n_), x_Symbol] :> -Simp[(b*Cos[c + d*x
I*(b*Sinfc + d*x])"(n - 1))/(d*n), x] + Dist[(b"2*x(n - 1))/n, Int[(b*Sin[c
+ d*x])"(n - 2), x], x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1] && IntegerQ[2*n
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Rule 8
Int[a_, x_Symbol] :> Simp[a*x, x] /; FreeQ[a, x]

Rubi steps

f 1 e sec?(x) f cos'0(x) dx
(a sect (x))5/2 a2+/a sect(x)
_ cos’(x)sin(x) .\ (9 SeCZ(x)) [ cosb(x) dx

- 10a2+/a sec(x) 10a2+/a sec(x)

_ 9cos(x) sin(x) . cos’ (x) sin(x) (63 secz(x)) [ cos®(x) dx

- 80a2+/asect(x)  10a2+/a sec*(x) 80a2+/a sec*(x)

21 cos(x)sin(x)  9cos’(x)sin(x)  cos’(x)sin(x) (21 secz(x)) f cos*(x) dx

= + + +
160a2+/asec*(x)  80a2+/asect(x)  10a%+/asec*(x) 32a2+/a sect(x)

_ 2lcos(x)sin(x) 21 cos’(x)sin(x) =~ 9cos’(x)sin(x) = cos’(x)sin(x) (63 SeCZ(X)) [ cos?(

= + + +
128a2+/asec*(x) 16042+ asect(x) 80a2+/asec*(x) 10a%+/asect(x) 128a2+/a sec*(x

_ 2lcos(x)sin(x) 21 cos®(x)sin(x) . 9 cos®(x) sin(x) . cos’ (x) sin(x) N 63 tan(x) |
128a2+/asect(x) 160a%24/asect(x) 80a%+/asect(x) 10a%+4/asect(x) 256a2+/asect(x)
63x sec?(x) 21 cos(x)sin(x) 21 cos®(x)sin(x) 9cos’(x)sin(x)  cos’(x)sin(x)

= + + +
256a24/asect(x)  128a%+4/asect(x)  160a2+/asect(x)  80a24/asect(x)  10a2+/aseci(x)

Mathematica [A] time = 0.0824578, size = 55, normalized size = 0.42

(2520x + 2100 sin(2x) + 600 sin(4x) + 150 sin(6x) + 25 sin(8x) + 2 sin(10x)) cos?(x)v/a sect(x)
1024043

Antiderivative was successfully verified.

[In] Integrate[(axSec[x]~4)~(-5/2),x]

[Out] (Cos[x]~2xSqrt[a*Sec[x]~4]*(2520*%x + 2100*Sin[2*x] + 600*Sin[4*x] + 150%*Sin
[6xx] + 25%Sin[8xx] + 2*Sin[10*x]))/(10240%a"3)
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Maple [A] time = 0.221, size = 57, normalized size = 0.4

128 (cos (x))9 sin (x) + 144 (cos (x))7 sin (x) + 168 (cos (x))5 sin (x) + 210 (cos (x))3 sin (x) + 315 cos (x) sin (x) + 315
1280 (cos (x))™°

Verification of antiderivative is not currently implemented for this CAS.

[In] int(1/(a*sec(x)"4)~(5/2),x)

[Out] 1/1280%(128%*cos(x) " 9*sin(x)+144*cos(x) " 7*sin(x)+168*cos(x) “b*sin(x)+210*cos
(x)"3*sin(x)+315*cos(x) *sin(x)+315%x) /cos(x)~10/(a/cos(x)"4)~(5/2)

Maxima [A] time = 1.71142, size = 119, normalized size = 0.9

315 tan (x)° + 1470 tan (x)” + 2688 tan (x)° + 2370 tan (x)° + 965 tan (x) , 63x

5 10 5 8 5 6 5 4 5 N 5
1280(112 tan (x) +5a2 tan(x)” +10a2 tan (x)° +10a2 tan (x)” + 542 tan (x) +a2) 256 a2

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)~4)~(5/2),x, algorithm="maxima")

[Out] 1/1280%(315%tan(x)”~9 + 1470*tan(x)”7 + 2688*tan(x)”5 + 2370*tan(x)”3 + 965%
tan(x))/(a~(5/2)*tan(x)"10 + 5*xa~(5/2)*tan(x)"8 + 10*a~(5/2)*tan(x)”6 + 10x%
a~(5/2)*tan(x)"4 + 5xa~(5/2)*tan(x)"2 + a~(5/2)) + 63/256xx/a~(5/2)

Fricas [A] time = 1.45152, size = 177, normalized size = 1.34

a

(315xcos (x)2 + (128 Cos (x)11 + 144 cos (x)9 + 168 cos (x)7 + 210 cos (x)5 + 315 cos (x)3) sin (x))
1280 a3

cos(x)4

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)~4)~(5/2),x, algorithm="fricas")

[Out] 1/1280%(315*x*cos(x)~2 + (128%cos(x)~11 + 144*cos(x)”9 + 168*cos(x)~7 + 210
xcos(x)75 + 315*cos(x)~3)*sin(x))*sqrt(a/cos(x)”4)/a"3
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Sympy [F] time = 0., size = 0, normalized size = 0.

1
dx

(a sect (x)) :

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)**4)**(5/2),x)

[Out] Integral((a*sec(x)**4)**(-5/2), x)

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

Exception raised: TypeError

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(1/(a*sec(x)~4)~(5/2),x, algorithm="giac")

[Out] Exception raised: TypeError
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3.68 [ ((bsec(c+dx))P)" dx

Optimal. Leaf size=81

sin(c + dx) cos(c + dx) ((bsec(c + dx))P)" Hypergeometric2F1 (%, %(l - np), %(3 — np), cos?(c + dx))

d@l - np)\/sinz(c + dx)

[Out] -((Cos[c + d*x]*Hypergeometric2F1[1/2, (1 - n*p)/2, (3 - n*p)/2, Cos[c + dx
x]72]*((b*Sec[c + d*x])"p) n*Sin[c + d*x])/(d*(1 - nxp)*Sqrt[Sin[c + d*x]~2
1))

Rubi [A] time = 0.0532608, antiderivative size = 81, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 3, number of rules used = 3, integrand size = 12, /=00 e

0.25, Rules used = {4123, 3772, 2643}

integrand size

sin(c + dx) cos(c + dx) ((bsec(c + dx))P)" ,F, (%, %(1 - np); %(3 — np); cos?(c + dx))

d(1 — np)y/sin®(c + dx)

Antiderivative was successfully verified.

[In] Int[((b*Secl[c + d*x])~p) n,x]

[Out] -((Cos[c + d*x]*Hypergeometric2F1[1/2, (1 - n*p)/2, (3 - n*p)/2, Cos[c + dx
x]72]1*((b*Sec[c + d*x])~p) n*Sin[c + d*x])/(d*x(1 - n*p)*Sqrt[Sin[c + d*x]~2
1)

Rule 4123

Int[((b_.)*((c_.)*sec[(e_.) + (f£_)*(x_)1)"(n_))"(p_), x_Symbol] :> Dist[(b
“IntPart [p]l*(b*(c*Sec[e + f*x]) n) FracPart[p])/(cxSec[e + f*x])~ (n*FracPar
t[pl), Int[(c*Secle + f*x]) " (n*p), x], x] /; FreeQ[{b, c, e, f, n, p}, x] &
& !'IntegerQl[p]

Rule 3772

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Simp[(b*Cscl[c + d*x]
)7 (n - 1)*((Sinlc + d*x]/b)"(n - 1)*Int[1/(Sinl[c + d*x]/b)"n, x]), x] /; Fr
eeQ[{b, c, d, n}, x] & !IntegerQ[n]
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Rule 2643

Int[((b_.)*sin[(c_.) + (d_.)*(x_)]1)"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*Sin[c + d*x])~(n + 1)+*Hypergeometric2F1[1/2, (n + 1)/2, (n + 3)/2, Sin[c
+ d*x]72])/(b*d*(n + 1)*Sqrt[Cos[c + d*x]~2]1), x] /; FreeQ[{b, c, d, n}, x]
&& !'IntegerQ[2+n]

Rubi steps

f ((bsec(c + dx))P)" dx = ((b sec(c + dx))™" ((bsec(c + dx))p)") f(b sec(c + dx))" dx

_ ({cos(c + dx) " . cos(c +dx)\ "
= ((—b ) ((bsec(c + dx))P) )f(—b ) dx

cos(c + dx) ,F; (%, %(1 — np); %(3 — np); cos?(c + dx)) ((bsec(c + dx))P)" sin(c + dx)

il - np)\/sinz(c + dx)

Mathematica [A] time = 0.0937918, size = 69, normalized size = 0.85

/- tan?(c + dx) cot(c + dx) (b sec(c + dx))?)" Hypergeometric2F1 (% % Lnp +2), sec?(c + dx))
dnp

Warning: Unable to verify antiderivative.

[In] Integrate[((b*Sec[c + d*x])~p) n,x]

[Out] (Cotlc + d*x]*Hypergeometric2F1[1/2, (n*p)/2, (2 + n*p)/2, Secl[c + d*x]~2]x*
((bxSec[c + d*x])~p) n*Sqrt[-Tan[c + d*x]~2])/(d*n*p)

Maple [F] time = 0.444, size = 0, normalized size = 0.

f ((bsec (@x+ o))" dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int(((b*sec(d*x+c)) p) n,x)
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[Out] int(((b*sec(d*x+c)) p) n,x)

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

f (bsec (@x + <)) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(((b*sec(d*x+c))”~p) n,x, algorithm="maxima"

[Out] integrate(((b*sec(d*x + c¢))”p)°n, x)

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

integral (((b sec (dx + ¢))’ )n, x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(((bxsec(d*x+c))”p) n,x, algorithm="fricas")

[Out] integral(((b*sec(d*x + c))”p)~n, x)

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

f ((bsec(c +dx))" dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(((b*sec(d*x+c))**p)**n,x)

[Out] Integral(((b*sec(c + d*x))**p)**n, x)




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

[ (@sec@x+oy)"dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(((b*sec(d*x+c))”~p) ~n,x, algorithm="giac")

[Out] integrate(((b*sec(d*x + c¢))7p)~n, x)
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3.69 [ (a(bsec(c+dx))P)" dx
Optimal. Leaf size=83

sin(c + dx) cos(c + dx)Hypergeometric2F1 (%, %(1 —np), %(3 — np), cos?(c + dx)) (a(bsec(c + dx))P)"

i - np)\/sinz(c + dx)

[Out] -((Cos[c + d*x]*Hypergeometric2F1[1/2, (1 - n*p)/2, (3 - n*p)/2, Cos[c + dx
x]72]*(ax(bxSec[c + d*x]) p) "n*Sin[c + d*x])/(d*(1 - nxp)*Sqrt[Sin[c + dx*x]
~21))

Rubi [A] time = 0.0495264, antiderivative size = 83, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 3, number of rules used = 3, integrand size = 14, /=00 e

0.214, Rules used = {4123, 3772, 2643}

integrand size

sin(c + dx) cos(c + dx) ,F; (%, %(1 - np); %(3 - np); cos?(c + dx)) (a(bsec(c + dx))*)"

d(1 — np)y/sin®(c + dx)

Antiderivative was successfully verified.

[In] Int[(a*x(b*Sec[c + d*x])~p) n,x]

[Out] -((Cos[c + d*x]*Hypergeometric2F1[1/2, (1 - n*p)/2, (3 - n*p)/2, Cos[c + dx
x]72]*(ax(bxSec[c + d*x])~p) "n*Sin[c + d*x])/(d*(1 - nxp)*Sqrt[Sin[c + dx*x]
~21))

Rule 4123

Int[((b_.)*((c_.)*sec[(e_.) + (f£_)*(x_)1)"(n_))"(p_), x_Symbol] :> Dist[(b
“IntPart [p]l*(b*(c*Sec[e + f*x]) n) FracPart[p])/(cxSec[e + f*x])~ (n*FracPar
t[pl), Int[(c*Secle + f*x]) " (n*p), x], x] /; FreeQ[{b, c, e, f, n, p}, x] &
& !'IntegerQl[p]

Rule 3772

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Simp[(b*Cscl[c + d*x]
)7 (n - 1)*((Sinlc + d*x]/b)"(n - 1)*Int[1/(Sinl[c + d*x]/b)"n, x]), x] /; Fr
eeQ[{b, c, d, n}, x] & !IntegerQ[n]
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Rule 2643

Int[((b_.)*sin[(c_.) + (d_.)*(x_)]1)"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*Sin[c + d*x])~(n + 1)+*Hypergeometric2F1[1/2, (n + 1)/2, (n + 3)/2, Sin[c
+ d*x]72])/(b*d*(n + 1)*Sqrt[Cos[c + d*x]~2]1), x] /; FreeQ[{b, c, d, n}, x]
&& !'IntegerQ[2+n]

Rubi steps

f (a(bsec(c + dx))P)" dx = ((b sec(c + dx))™ (a(bsec(c + dx))P)”) f(b sec(c + dx))"P dx

_ ({cos(c + dx) " " cos(c +dx)\ "
= ((T) (a(bsec(c + dx))P) )I(T) dx

cos(c + dx) ,F; (%, %(1 — np); %(3 — np); cos?(c + dx)) (a(bsec(c + dx))?)" sin(c + dx)

a1 - np)\/sinz(c + dx)

Mathematica [A] time = 0.072802, size = 71, normalized size = 0.86

/- tan(c + dx) cot(c + dx)Hypergeometric2F1 (% % Linp +2), secH(c + dx)) (a(bsec(c + dx))P)"
dnp

Warning: Unable to verify antiderivative.

[In] Integrate[(a*x(bxSec[c + d*x])~p) n,x]

[Out] (Cotlc + d*x]*Hypergeometric2F1[1/2, (n*p)/2, (2 + n*p)/2, Secl[c + d*x]~2]x*
(ax(b*Sec[c + d*x])~p) "n*Sqrt[-Tan[c + d*x]~2])/(d*n*p)

Maple [F] time = 0.197, size = 0, normalized size = 0.

f (a (bsec (dx + o))" dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((a*x(b*sec(d*x+c)) p) n,x)



[Out] int((a*(b*sec(d*x+c)) p) n,x)
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Maxima [F] time = 0., size = 0, normalized size = 0.

f((b sec (dx + c)) a)n dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((ax(b*sec(d*x+c)) p) n,x, algorithm="maxima"

[Out] integrate(((b*sec(d*x + c)) p*a)’n, x)

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

integral (((b sec (dx + ¢))’ a)n , x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((a*(bxsec(d*x+c))”p) n,x, algorithm="fricas")

[Out] integral(((b*sec(d*x + c)) p*a)~n, x)

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

f (a (Bsec (c +dn))" dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((ax(b*sec(d*x+c))**p)**n,x)

[Out] Integral((ax(bxsec(c + d*x))**p)**n, x)




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

bsec (dx +c) a) dx
[ (@secx+oya)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((ax(b*sec(d*x+c)) p) n,x, algorithm="giac")

[Out] integrate(((b*sec(d*x + c)) p*a) n, x)
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3.70 f sect(c + dx)y/bsec(c + dx) dx

Optimal. Leaf size=97

. e 1
10veos(c + dx)EllipticF (5 (¢ + dx), 2) Vbsec(c +dx) , 2sinc +dx)(bsec(c +dx)? 10sin(e +dx)(bsec(c + dx)
21d 704 21bd

[Out] (10*Sqrt[Cos[c + d*x]]*EllipticF[(c + d*x)/2, 2]*Sqrt[b*Sec[c + d*x]])/(21%
d) + (10x(b*Seclc + d*x])~(3/2)*Sinl[c + d*x])/(21*b*xd) + (2*(b*Sec[c + d*x]
)~ (7/2)*Sin[c + dx*xx])/(7*b~3*d)

Rubi [A] time = 0.0604263, antiderivative size = 97, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 5, number of rules used = 4, integrand size = 21, /e o e

0.19, Rules used = {16, 3768, 3771, 2641}

integrand size

1
2sin(c +dx)(bsec(c +d0)’? 10sin(c +dx)(bsec(c +d0)? 10vcos(c + dx)F (z(" +d)| 2) Vbsec(c + dx)
704 21bd 21d

Antiderivative was successfully verified.

[In] Int([Sec[c + d*x]"4*Sqrt[bxSecl[c + d*x]],x]

[Out] (10*Sqrt[Cosl[c + d*x]]*EllipticF[(c + d*x)/2, 2]*Sqrt[b*Secl[c + d*x]])/(21x
d) + (10*(b*Sec[c + d*x])7(3/2)*Sinl[c + d*x])/(21xb*d) + (2x(b*Sec[c + d*x]
)~ (7/2)*Sin[c + dxx])/(7*b~3%d)

Rule 16

Int[(u_)*(v_ )" (@m_.)*((b_)*(v_))"(n_), x_Symbol] :> Dist[1/b"m, Int[u*(b*v)
“(m + n), x], x] /; FreeQ[{b, n}, x] && IntegerQ[m]

Rule 3768

Int[(cscl(c_.) + (d_.)*(x_)]*(b_.))"(n_), x_Symbol] :> -Simp[(b*Cos[c + d*x
I*x(bxCsclc + d*x])"(n - 1))/(@*(n - 1)), x] + Dist[(b™2*(n - 2))/(n - 1), I
nt[(b*Csclc + d*x])"(n - 2), x], x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1] &&
IntegerQ[2+*n]

Rule 3771
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Int[(cscl(c_.) + (d_.)*(x_)1*(b_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + d*x]
) n*Sin[c + d*x]"n, Int[1/Sin[c + d*x]~°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2641

Int[1/Sqrtlsin[(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2*EllipticF[(1*(c -
Pi/2 + dxx))/2, 2]1)/d, x] /; FreeQl{c, d}, x]

Rubi steps

[(bsec(c + dx))°? dx

f sec(c + dx)y/bsec(c + dx) dx = m

_ 2(bsec(c + dx))"? sin(c + dx) N 5 [(bsec(c + dx))¥2 dx

7b3d 7b2
_10(bsec(c + dx))*Zsin(c +dx)  2(bsec(c +dx))?sin(c +dx) 5
- 21bd " 7634 i f Vbsec(e +
_10(bsec(c + dx))*?sin(c +dx) ~ 2(bsec(c +dx))"2sin(c +dx) 1
= bd + 7134 + 7 (5 cos(c + da
1
B 10+/cos(c + dx)F ( E(C + dx)| 2) Vb sec(c + dx) . 10(b sec(c + dx))¥2 sin(c + dx) N :
B 21d 21bd '

Mathematica [A] time = 0.21158, size = 69, normalized size = 0.71

5
sec?(c + dx)ybsec(c + dx) (10 cos? (¢ + dx)EllipticF (%(c +d), 2) T 5sin(2(c + dx)) + 6 tan(c + dx))
21d

Antiderivative was successfully verified.

[In] Integrate[Sec[c + d*x]~4x*Sqrt[b*Sec[c + d*x]],x]

[Out] (Seclc + d*x]~2*xSqrt[b*Sec[c + d*x]]*(10%Cos[c + d*x]~(5/2)*EllipticF[(c +
d*x)/2, 2] + 5*Sin[2*(c + d*x)] + 6*Tan[c + d*x]))/(21*d)

Maple [C] time = 0.224, size = 152, normalized size = 1.6

cos (dx + ¢)

2 (cos(dx +c) + 1)2 (-1 + cos (dx + ¢))
- cos(dx+c)+1

3 3 Ellipti
21d (sin (dx + ¢))” (cos (dx + ¢))

5i(cos (dx + c))3 sin (dx + ¢) \/(COS (dx+c)+ 1)_1\/
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(sec(d*x+c) " 4*(bxsec(d*xx+c))~(1/2),x)

[Out] -2/21/d*(cos(d*x+c)+1) 2% (-1+cos(d*x+c))* (5xI*cos (d*x+c) "3*sin(d*x+c)*(1/(c
os(d*x+c)+1))~(1/2) *(cos(d*x+c) /(cos(d*x+c)+1)) "~ (1/2)*E11lipticF (I*(-1+cos(d
*x+c)) /sin(d*xx+c) ,I)-5*cos (d*x+c) "3+5*xcos (d*x+c) "2-3*xcos (d*x+c)+3) *x(b/cos(d

*x+c) )~ (1/2) /sin(d*x+c) ~3/cos (d*x+c) 3

Maxima [F] time = 0., size = 0, normalized size = 0.
f Vbsee (dx + o) sec (dx + o)* dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(d*x+c) ~4x(bxsec(d*x+c))~(1/2),x, algorithm="maxima")

[Out] integrate(sqrt(b*sec(d*x + c))*sec(d*x + c)74, x)

Fricas [F] time = 0., size = 0, normalized size = 0.
integral (\/b sec (dx + c) sec (dx + c)4 ,x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(d*x+c) ~4x(bxsec(d*x+c))~(1/2),x, algorithm="fricas")

[Out] integral(sqrt(b*sec(d*x + c))*sec(d*x + c)~4, x)

Sympy [F] time = 0., size = 0, normalized size = 0.
f vbsec (c + dx) sec (c + dx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(d*x+c)*x4*(b*xsec(d*x+c))**(1/2),x)
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[Out] Integral(sqrt(b*sec(c + d*x))*sec(c + dxx)**4, x)

Giac [F] time = 0., size = 0, normalized size = 0.
f Vb sec (dx + c) sec (dx + c)4 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(d*x+c) ~4x(bxsec(d*x+c))~(1/2),x, algorithm="giac")

[Out] integrate(sqrt(b*sec(d*x + c))*sec(d*x + c)~4, x)
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3.71 f sec’(c + dx)v/bsec(c + dx) dx

Optimal. Leaf size=95

1
2 sin(c + dx)(bsec(c + dx))°? N 6sin(c + dx)ybsec(c +dx) 6bE ( S(c+ dx)| 2)
5b%d 5d 5d+/cos(c + dx)v/bsec(c + dx)

[Out] (-6*b*EllipticE[(c + d*x)/2, 2])/(5*d*Sqrt[Cos[c + d*x]]*Sqrt[b*Sec[c + dxx
11) + (6%Sqrt[b*Sec[c + d*x]]*Sin[c + d*x])/(5xd) + (2*(b*Secl[c + d*x])~(5/
2)*Sin[c + d*x])/(5xb~2%d)

Rubi [A] time = 0.0606493, antiderivative size = 95, normalized size of antiderivative =
1., number of steps used = 5, number of rules used = 4, integrand size = 21, number of rules _

integrand size
0.19, Rules used = {16, 3768, 3771, 2639}

1
2 sin(c + dx)(bsec(c + dx))°? s 6sin(c + dx)ybsec(c +dx) 6bE ( R+ dx)| 2)
5b%d 5d 5d+/cos(c + dx)v/bsec(c + dx)

Antiderivative was successfully verified.

[In] Int([Sec[c + d*x]"3*Sqrt[bxSecl[c + d*x]],x]

[Out] (-6*%b*EllipticE[(c + d*x)/2, 2])/(5*d*Sqrt[Cos[c + d*x]]*Sqrt[b*Sec[c + d*x
11) + (6xSqrt[b*Sec[c + d*x]]1*Sin[c + d*x])/(5*d) + (2*(b*Sec[c + dxx])~(5/
2)*3in[c + d*x])/(5%b~2xd)

Rule 16

Int[(u_)*(v_ )" (m_.)*((b_)*(v_))"(n_), x_Symbol] :> Dist[1/b"m, Int[u*(b*v)
“(m + n), x], x] /; FreeQ[{b, n}, x] && IntegerQ[m]

Rule 3768

Int[(cscl(c_.) + (d_)*(x_)I*(_.))"(n_), x_Symbol] :> -Simp[(b*Cos[c + d*x
1% (b*Cscl[c + d*x])~(n - 1))/(d*x(n - 1)), x] + Dist[(b"2%(n - 2))/(n - 1), I
nt[(b*Csclc + d*x])"(n - 2), x], x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1] &&
IntegerQ[2+*n]

Rule 3771
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Int[(cscl(c_.) + (d_.)*(x_)1*(b_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + d*x]
) n*Sin[c + d*x]"n, Int[1/Sin[c + d*x]~°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2639

Int[Sqrtlsin[(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2*EllipticE[(1*(c - P
i/2 + d*x))/2, 21)/d, x] /; FreeQl{c, d}, x]

Rubi steps

[(bsec(c + dx))" dx

f sec3(c + dx)y/bsec(c + dx) dx = =

_ 2(bsec(c + dx))2 sin(c + dx) . 3 [(bsec(c + dx))¥2 dx

5b2d 5b
_ 6+/b sec(c + dx) sin(c + dx) N 2(bsec(c + dx))>? sin(c + dx) _ 1(3b) f 1
5d 5024 5 Vhsoole
_ 6vbsec(c + dx) sin(c + dx) . 2(bsec(c + dx))*? sin(c + dx) (G [ eos(c+a
5d 5b%d 5+/cos(c + dx)+/b sec

1
~ 6bE (E(C + dx)l 2) . 6+/b sec(c + dx) sin(c + dx) . 2(bsec(c + dx))??
5d+/cos(c + dx)v/b sec(c + dx) 5d 5b2d

Mathematica [A] time = 0.165085, size = 69, normalized size = 0.73

sec?(c + dx)/bsec(c + dx) (7 sin(c + dx) + 3 sin(3(c + dx)) — 12 cosg(c + dx)E (%(c + dx)| 2))
10d

Antiderivative was successfully verified.

[In] Integrate[Sec[c + d*x]~3*Sqrt[b*Sec[c + d*x]],x]

[Out] (Seclc + d*x]~2*Sqrt[b*Sec[c + d*x]]*(-12xCos[c + dxx]~(5/2)*EllipticE[(c +
d*x)/2, 2] + 7xSin[c + d*x] + 3*Sin[3*(c + d*x)]))/(10*d)

Maple [C] time = 0.208, size = 356, normalized size = 3.8

2 (cos(dx +c) + 1)2 (-1 + cos (dx + c))2 . 1 cos (dx + ¢) 3. . i(-1+c¢
5d (sin (dx + ¢))° (cos (dx + ¢))* [3 Z\/(COS (@x+c)+1) \/COS (dx+c)+1 (cos (dx +0)” Elliptick ( sin
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(sec(d*x+c) " 3*(bxsec(d*x+c))~(1/2),x)

[Out] 2/5/d*(cos(d*x+c)+1) 2% (-1+cos(d*x+c)) " 2*x(3*xI*(1/(cos (d*x+c)+1)) " (1/2)*(cos
(d*x+c)/(cos(d*x+c)+1))~(1/2) *cos(d*x+c) "3*E11lipticE(I*(-1+cos(d*x+c))/sin(
d*x+c) ,I)*sin(d*x+c)-3%I*(1/(cos(d*x+c)+1))~(1/2)*(cos (d*x+c)/(cos(d*x+c)+1
))~(1/2)*E1lipticF (I*(-1+cos(d*x+c))/sin(d*x+c),I)*cos(d*x+c) “3*sin(d*x+c)+
3xI*(1/(cos(d*x+c)+1))~(1/2) *(cos(d*x+c)/(cos(d*xx+c)+1)) " (1/2) *cos (d*x+c) "2
*E1lipticE(I*(-1+cos(d*x+c))/sin(d*x+c),I)*sin(d*x+c)-3*%I*(1/(cos(d*x+c)+1)

)~ (1/2)*(cos(d*x+c) /(cos(d*x+c)+1) )~ (1/2)*E1llipticF (I*(-1+cos(d*x+c))/sin(d

*x+c) ,I)*cos(d*x+c) "2*sin(d*x+c)-3*cos (d*x+c) ~3+2xcos (d*xx+c) ~2+1) *(b/cos (d*
x+c))~(1/2)/sin(d*x+c) "5/cos(d*x+c) 2

Maxima [F] time = 0., size = 0, normalized size = 0.
f Vbsec (dx + ¢) sec (dx + ¢)° dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(d*x+c) 3% (b*sec(d*x+c))”~(1/2),x, algorithm="maxima")

[Out] integrate(sqrt(b*sec(d*x + c))*sec(d*x + ¢)~3, x)

Fricas [F] time = 0., size = 0, normalized size = 0.
integral (\/b sec (dx + c) sec (dx + c)3 ,x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(d*x+c) " 3*(b*sec(d*x+c))~(1/2),x, algorithm="fricas")

[Out] integral(sqrt(b*sec(d*x + c))*sec(d*x + c)~3, x)

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

f Vb sec (c + dx) sec® (c + dx) dx
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Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(d*x+c)**3*(b*sec(d*x+c))**x(1/2),x%)

[Out] Integral(sqrt(b*sec(c + d*x))*sec(c + d*x)**3, x)

Giac [F] time = 0., size = 0, normalized size = 0.
f Vbsec (dx + o) sec (dx + ¢)° dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(d*x+c) " 3*(bxsec(d*x+c))~(1/2),x, algorithm="giac")

[Out] integrate(sqrt(b*sec(d*x + c))*sec(d*x + c)~3, x)
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3.72 f sec?(c + dx)v/bsec(c + dx) dx

Optimal. Leaf size=69

e 1
2+/cos(c + dx)EllipticF (E(C + dx), 2) Vbsec(c+dx) sin(c + dx)(bsec(c + dx))??
+
3d 3bd

[Out] (2*Sqrt[Cos[c + d*x]]*EllipticF[(c + d*x)/2, 2]*Sqrt[bxSec[c + dxx]])/(3*d)
+ (2% (bxSec[c + dxx])~(3/2)*Sinl[c + d*x])/(3*b*d)

Rubi [A] time = 0.0420639, antiderivative size = 69, normalized size of antiderivative =
1., number of steps used = 4, number of rules used = 4, integrand size = 21, number of rules

0.19, Rules used = {16, 3768, 3771, 2641}

2 sin(c + d)(bsee(c + dyie 2NN dx)F(%(c +d)| 2) VEsec(c + dm)
+

3bd 3d

integrand size

Antiderivative was successfully verified.

[In] Int[Seclc + d*x]~2*Sqrt[bxSecl[c + dxx]],x]

[Out] (2*xSqrt[Cos[c + d*x]]*EllipticF[(c + d*x)/2, 2]*Sqrt[bxSec[c + dxx]])/(3*d)
+ (2% (bxSec[c + dxx])~(3/2)*Sinl[c + d*x])/(3*b*d)

Rule 16

Int[(u_D)*(v_ )" (m_.)*x((b_)*x(v_))"(n_), x_Symbol] :> Dist[1/b"m, Int[u*x(b*v)
“(m + n), x], x] /; FreeQ[{b, n}, x] &% IntegerQ[m]

Rule 3768

Int[(cscl(c_.) + (d_)*(x_)]*(b_.))"(n_), x_Symbol] :> -Simp[(b*Cos[c + d*x
Jx(b*Csclc + d*x])"(n - 1))/(d*x(n - 1)), x] + Dist[(b™2x(n - 2))/(n - 1), I
nt[(b*Csclc + d*x])~(n - 2), x], x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1] &%
IntegerQ[2*n]

Rule 3771

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Dist[(b*Cscl[c + d*x]
) n*Sin[c + d*x]"n, Int[1/Sinl[c + d*x]°n, x], x] /; FreeQ[{b, c, d}, x] &&
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EqQ[n~2, 1/4]

Rule 2641

Int[1/8qrtlsinl(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2%EllipticF[(1*(c -
Pi/2 + d*x))/2, 21)/d, x] /; FreeQ[{c, d}, x]

Rubi steps

[(bsec(c + dx))¥2 dx

fsecz(c +dx)ybsec(c + dx) dx = 2
32 i
_ 2(bsec(c + dx))”< sin(c + dx) N % f P soc(c 1 ) dx

3bd
_ 2(bsec(c + dx))*2sin(c +dx) 1 1 «
= i + 3 (\/cos(c + dx)\/b sec(c + dx)) f \/ﬁ d:
B 2+/cos(c + dx)F ( %(c + dx)| 2) Vb sec(c + dx) . 2(bsec(c + dx))¥2 sin(c + dx)

3d 3bd

Mathematica [A] time = 0.0836222, size = 51, normalized size = 0.74

3
2(bsec(c + dx))¥? (cosi(c + dx)EllipticF (%(c + dx), 2) +sin(c + dx))
3bd

Antiderivative was successfully verified.

[In] Integrate[Sec[c + d*x]~2*Sqrt[b*Sec[c + d*x]],x]

[Out] (2x(b*Sec[c + d*x])~(3/2)*(Cos[c + d*x]~(3/2)*EllipticF[(c + d*x)/2, 2] + S
in[c + d*x]))/(3*bx*d)

Maple [C] time = 0.155, size = 130, normalized size = 1.9

(242 cos(dx +c))(cos(dx +c) + 1)2 b , 1 cos (dx + c) Lo i(-1+co
34 (sin (dx + ¢))° cos (dx + c) \ cos (dx +c) [Z\/(COS (dx+a+1) \/COS (dx+c)+1 Elliptick ( sin (d

Verification of antiderivative is not currently implemented for this CAS.
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[In] int(sec(d*x+c) " 2*(b*sec(d*x+c))~(1/2),x)

[Out] -2/3/d*(b/cos(d*x+c)) " (1/2)*(-1+cos(d*xx+c))*(I*(1/(cos(dxx+c)+1))~(1/2)*(co
s(d*x+c)/(cos(d*x+c)+1))~(1/2)*E1lipticF (I*(-1+cos(d*x+c))/sin(d*x+c),I)*co
s (dxx+c) *sin(d*x+c)-cos(d*x+c)+1)*(cos(d*x+c)+1) "2/sin(d*x+c) ~3/cos (d*x+c)

Maxima [F] time = 0., size = 0, normalized size = 0.
f Vb sec (dx + c) sec (dx + c)2 dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate(sqrt(b*sec(d*x + c))*sec(d*x + c)~2, x)

Fricas [F] time = 0., size = 0, normalized size = 0.
integral (\/b sec (dx + c) sec (dx + c)2 ,x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(d*x+c) " 2x(bxsec(d*x+c))~(1/2),x, algorithm="fricas")

[Out] integral(sqrt(b*sec(d*x + c))*sec(d*x + ¢)~2, x)

Sympy [F] time = 0., size = 0, normalized size = 0.
f vbsec (c + dx) sec? (c + dx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(d*x+c)**2*(b*sec(d*x+c))**(1/2),x%)

[Out] Integral(sqrt(b*sec(c + d*x))*sec(c + d*x)**2, x)
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Giac [F] time = 0., size = 0, normalized size = 0.
f Vb sec (dx + c) sec (dx + c)2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(d*x+c) ~2*(bxsec(d*x+c))~(1/2),x, algorithm="giac")

[Out] integrate(sqrt(b*sec(d*x + c))*sec(d*x + c)~2, x)
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3.73 f sec(c + dx)v/bsec(c + dx) dx

Optimal. Leaf size=63

2sin(c + dx)Vbsecc vy 2OF ( 5(c+ )| 2)
d d+/cos(c + dx)v/bsec(c + dx)

[Out] (-2*b*EllipticE[(c + d*x)/2, 2])/(d*Sqrt[Cos[c + d*x]]*Sqrt[b*Sec[c + d*x]]
) + (2+Sqrt[b*Sec[c + d*x]]*Sin[c + d*x])/d

Rubi [A] time = 0.0407368, antiderivative size = 63, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 4, number of rules used = 4, integrand size = 19, e -

integrand size
0.21, Rules used = {16, 3768, 3771, 2639}

2 sin(c + dx)+/bsec(c + dx) _ 2bE ( %(C + dx)l 2)
d d~/cos(c + dx)v/bsec(c + dx)

Antiderivative was successfully verified.

[In] Int[Sec[c + d*x]x*Sqrt[b*Sec[c + d*x]],x]

[Out] (-2*b*EllipticE[(c + d*x)/2, 2])/(d*Sqrt[Cos[c + d*x]]*Sqrt[b*Sec[c + d*x]]
) + (2+Sqrt[b*Sec[c + d*x]]*Sin[c + d*x])/d

Rule 16

Int[(u_)*(w_ )" (m_.)*x((b_)*x(v_))"(n_), x_Symbol] :> Dist[1/b"m, Int[u*x(b*v)
“(m + n), x], x] /; FreeQ[{b, n}, x] && IntegerQ[m]

Rule 3768

Int[(cscl(c_.) + (d_)*(x_)]*(b_.))"(n_), x_Symbol] :> -Simp[(b*Cos[c + d*x
I*(b*Csclc + d*x])"(n - 1))/(d*(n - 1)), x] + Dist[(b™2*%(n - 2))/(n - 1), I
nt[(b*Csclc + d*x])~(n - 2), x], x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1] &%
IntegerQ[2*n]

Rule 3771

Int[(cscl(c_.) + (d_)*(x_)I*(_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + d*x]
) n*Sin[c + d*x]~"n, Int[1/Sin[c + d*x]°n, x], x] /; FreeQ[{b, c, d}, x] &&
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EqQ[n~2, 1/4]
Rule 2639
Int[Sqrt[sinl[(c_.) + (d_.)*(x_)]1], x_Symbol] :> Simp[(2*#EllipticE[(1*(c - P

i/2 + d*x))/2, 2]1)/d, x] /; FreeQl{c, d}, x]

Rubi steps

[(bsec(c + dx))¥2 dx

f sec(c + dx)\/bsec(c + dx) dx = 2

_ 2+/bsec(c + dx) sin(c + dx) b f 1 i
d Vbsec(c +dx)
_ 2v/bsec(c + dx) sin(c + dx) b [ cos(c + dx) dx
N d - vcos(c + dx)v/bsec(c + dx)

_ 2bE (%(C + dx)| 2) N 2+/bsec(c + dx) sin(c + dx)
d+/cos(c + dx)+/bsec(c + dx) d

Mathematica [A] time = 0.0511457, size = 47, normalized size = 0.75

2+/bsec(c + dx) (sin(c + dx) — y/cos(c + dx)E ( %(c + dx)| 2))

d

Antiderivative was successfully verified.

[In] Integrate[Sec[c + d*x]*Sqrt[b*Sec[c + d*x]],x]

[Out] (2xSqrt[bxSecl[c + d*x]]*(-(Sqrt[Cos[c + d*x]]*EllipticE[(c + d*x)/2, 2]) +
Sin[c + d*x]))/d

Maple [C] time = 0.214, size = 316, normalized size = 5.

(cos (dx + c) + 1)2 (-1 + cos (dx + c))2 / b . . 1 / cos (dx + c)
2 4 o (1 c))5 cos@x 1) {1 cos (dx + c) sin (dx + ¢) \/(cos (dx+c)+1) e ——— Gt o s

Verification of antiderivative is not currently implemented for this CAS.
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[In] int(sec(d*x+c)*(b*sec(d*x+c))~(1/2),x)

[Out] 2/d*(b/cos(d*x+c))~(1/2)*(cos(d*x+c)+1) " 2x(-1+cos (d*xx+c)) "2* (I*cos (d*x+c) *s
in(d*x+c)*(1/(cos(d*xx+c)+1))~(1/2) *(cos(d*x+c)/(cos(d*x+c)+1))~(1/2)*Ellipt
icE(I*(-1+cos(d*x+c))/sin(d*x+c) ,I)-I*x(1/(cos(d*x+c)+1)) " (1/2)*(cos(d*x+c)/
(cos(d*x+c)+1)) " (1/2)*E1lipticF (I*(-1+cos(d*x+c))/sin(d*x+c),I)*cos (d*x+c)*
sin(d*x+c)+I*sin(d*x+c)*(1/(cos(d*x+c)+1))~(1/2)*(cos(d*x+c)/(cos(d*x+c)+1)

)~ (1/2)*E1lipticE(I*(-1+cos(d*x+c))/sin(d*x+c),I)-I*EllipticF (I*(-1+cos(d*x
+c))/sin(d*x+c) ,I)*(1/(cos(d*xx+c)+1))~(1/2)*(cos(d*x+c)/(cos(d*xx+c)+1))~(1/
2)*sin(d*x+c)-cos(d*x+c)+1)/sin(d*x+c) "5

Maxima [F] time = 0., size = 0, normalized size = 0.
f vbsec (dx + c) sec (dx + ¢) dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate(sqrt(bxsec(d*x + c))*sec(d*x + c), x)

Fricas [F] time = 0., size = 0, normalized size = 0.
integral (\/ bsec (dx + c)sec (dx + c), x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(d*x+c)*(b*sec(d*x+c))~(1/2),x, algorithm="fricas")

[Out] integral(sqrt(b*sec(d*x + c))*sec(d*x + c), x)

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

f Vbsee (¢ + dx) sec (c + dx) dx

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(sec(d*x+c)*(b*xsec(d*x+c))**(1/2),x)

[Out] Integral(sqrt(b*sec(c + d*x))*sec(c + d*x), x)

Giac [F] time = 0., size = 0, normalized size = 0.
f Vb sec (dx + c) sec (dx + ¢) dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate(sqrt(b*sec(d*x + c))*sec(d*x + c), x)
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3.74 [ bsec(c+dx)dx

Optimal. Leaf size=38

2+/cos(c + dx)EllipticF (%(c + dx), 2) Vb sec(c + dx)
d

[Out] (2%Sqrt[Cos[c + d*x]]*EllipticF[(c + d*x)/2, 2]*Sqrt[b*Sec[c + d*x]])/d

Rubi [A] time = 0.0202235, antiderivative size = 38, normalized size of antiderivative =

. . b f rul
1., number of steps used = 2, number of rules used = 2, integrand size = 12, T

0.167, Rules used = {3771, 2641}

24/cos(c + dx)F ( %(c + dx)| 2) Vb sec(c + dx)
d

integrand size

Antiderivative was successfully verified.

[In] Int([Sqrt[bxSecl[c + dxx]],x]
[Out] (2*%Sqrt[Cos[c + d*x]]*EllipticF[(c + d*x)/2, 2]*Sqrt[b*Sec[c + d*x]])/d

Rule 3771

Int[(cscl(c_.) + (d_.)*(x_)]*(b_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + d*x]
) n*Sin[c + d*x] n, Int[1/Sinlc + d*x]°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2641
Int[1/Sqrtsin[(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2*EllipticF[(1*(c -

Pi/2 + d*x))/2, 21)/d, x] /; FreeQl{c, d}, xI]

Rubi steps

f\/b sec(c +dx)dx = (\/cos(c + dx)\/b sec(c + dx)) f ﬁ dx
cos(c + dx

2+/cos(c + dx)F ( %(C + dx)| 2) Vb sec(c + dx)
- d
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Mathematica [A] time = 0.0202658, size = 38, normalized size = 1.

2y/cos(C + A0 EllipticF (%(c +dv), 2) Vhsec(c + &)

d

Antiderivative was successfully verified.

[In] Integrate[Sqrt[b*Sec[c + d*x]],x]

[Out] (2xSqrt[Cos[c + d*x]]*EllipticF[(c + d*x)/2, 2]*Sqrt[b*Sec[c + d*x]])/d

Maple [C] time = 0.141, size = 98, normalized size = 2.6

—2i(=1+ cos (dx + c)) (cos (dx + c) + 1) ) cos (dx + ¢) L i(-1+ cos
d (sin (dx + c))2 \/ cos (dx +C) \/(COS (@x+0)+1) \/cos (dx+c)+1 Elliptick ( sin (dx

Verification of antiderivative is not currently implemented for this CAS.

[In] int((b*sec(d*x+c))~(1/2),x)

[Out] -2%I/d*x(b/cos(d*x+c)) ~(1/2)*(-1+cos(d*x+c))*(1/(cos(d*x+c)+1))~(1/2)*(cos(d
xx+c)/(cos(d*x+c)+1)) " (1/2)*E1lipticF (I*(-1+cos(d*x+c))/sin(d*x+c),I)*(cos(
dxx+c)+1)"2/sin(d*x+c) "2

Maxima [F] time = 0., size = 0, normalized size = 0.
f Vb sec (dx + c) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((bxsec(d*x+c))~(1/2),x, algorithm="maxima"

[Out] integrate(sqrt(b*sec(d*x + c)), x)

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

integral (\/ bsec (dx + ), x)



Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((bxsec(d*x+c))~(1/2),x, algorithm="fricas")

[Out] integral(sqrt(b*sec(d*x + c)), x)
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Sympy [F] time = 0., size = 0, normalized size = 0.

f Vb sec (c + dx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((bxsec(d*x+c))**(1/2),x)

[Out] Integral(sqrt(b*sec(c + d*x)), x)

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

f Vb sec (dx + c) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate((bxsec(d*x+c))~(1/2),x, algorithm="giac")

[Out] integrate(sqrt(b*sec(d*x + c)), x)
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3.75 f cos(c + dx)vbsec(c + dx) dx

Optimal. Leaf size=39

2bE(§(c +dx)|2)

d+/cos(c + dx)v/bsec(c + dx)

[Out] (2xbxEllipticE[(c + dxx)/2, 2])/(d*Sqrt[Cos[c + d*x]]*Sqrt[b*Sec[c + d*x]])

Rubi [A] time = 0.0296558, antiderivative size = 39, normalized size of antiderivative

. . ber of rul
1., number of steps used = 3, number of rules used = 3, integrand size = 19, e -

integrand size
0.158, Rules used = {16, 3771, 2639}

2bE(§(c +dx)|2)

d+/cos(c + dx)y/bsec(c + dx)

Antiderivative was successfully verified.

[In] Int[Cos[c + d*x]*Sqrt[b*Sec[c + d*x]],x]
[Out] (2xbxEllipticE[(c + dxx)/2, 2])/(d*Sqrt[Cos[c + d*x]]*Sqrt[b*Sec[c + d*x]])

Rule 16

Int[Cu_)*(v_)"(m_.)*x((b_)*x(v_))"(n_), x_Symbol] :> Dist[1/b"m, Int[u*x(b*v)
“(m + n), x], x] /; FreeQ[{b, n}, x] && IntegerQ[m]

Rule 3771

Int[(cscl(c_.) + (d_)*(x_)]*(b_.))"(n_), x_Symbol] :> Dist[(b*Cscl[c + d*x]
) n*Sin[c + d*x]~n, Int[1/Sinlc + d*x]"n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2639
Int[Sqrtlsinl(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2#EllipticE[(1*(c - P

i/2 + d*x))/2, 21)/d, x] /; FreeQl{c, d}, x]

Rubi steps
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fcos(c + dx)\bsec(c +dx)dx =0 f \/ﬁ dx
sec(c + dx
b f Vcos(c + dx) dx

- vcos(c + dx)vbsec(c + dx)
2bE (%(c +d)| 2)
- d+/cos(c + dx)+/bsec(c + dx)

Mathematica [A] time = 0.0348944, size = 39, normalized size = 1.

2bE ( L+ dw) 2)
d+/cos(c + dx)v/bsec(c + dx)

Antiderivative was successfully verified.

[In] Integrate[Cos[c + d*x]*Sqrt[b*Sec[c + d*x]],x]

[Out] (2*bxEllipticE[(c + d*x)/2, 2])/(d*Sqrt[Cos[c + d*x]]*Sqrt[b*Sec[c + d*x]])

Maple [C] time = 0.149, size = 303, normalized size = 7.8

1 . 1 cos (dx + ¢) L i(-1+cos(dx+c)) . _
- - T d _
Jsm(@x+0) (z\/(cos (dx+c)+1) \/cos @rt o+ EllipticF Sn@xto z) cos (dx + ¢) sin (dx + ¢)

Verification of antiderivative is not currently implemented for this CAS.

[In] int(cos(d*x+c)*(b*xsec(d*x+c))~(1/2),x)

[Out] 2/d*(I*(1/(cos(d*x+c)+1))~(1/2)*(cos(d*x+c)/(cos(d*x+c)+1))~(1/2)*EllipticF
(I*x(-1+cos(d*x+c))/sin(d*x+c),I)*cos(d*x+c)*sin(d*x+c)-I*E1llipticE(I*(-1+co
s(d*x+c))/sin(d*x+c) ,I)*cos (d*x+c)*sin(d*x+c)*(1/(cos(d*x+c)+1))~(1/2)*(cos
(dxx+c)/(cos(d*x+c)+1))~(1/2)+I*E1llipticF (I*(-1+cos(d*x+c))/sin(d*x+c),I)*(

1/ (cos(d*x+c)+1))~(1/2) *(cos(d*x+c)/(cos(d*x+c)+1))~(1/2) *sin(d*x+c)-I*E11i
pticE(I*(-1+cos(d*x+c))/sin(d*x+c),I)*sin(d*x+c)*(1/(cos(d*x+c)+1))~(1/2)*(
cos(d*x+c)/(cos(d*x+c)+1))~(1/2)-cos (d*x+c) "2+cos (d*x+c) ) *(b/cos (d*x+c) )~ (1
/2)/sin(d*x+c)
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Maxima [F] time = 0., size = 0, normalized size = 0.
f Vbsec (dx + ¢) cos (dx + c) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cos(d*x+c)*(b*sec(d*x+c))~(1/2),x, algorithm="maxima")

[Out] integrate(sqrt(b*sec(d*x + c))*cos(d*x + c), x)

Fricas [F] time = 0., size = 0, normalized size = 0.
integral (\/b sec (dx + ¢) cos (dx + c) ,x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cos(dxx+c)*(bxsec(d*x+c))~(1/2),x, algorithm="fricas")

[Out] integral(sqrt(b*sec(d*x + c))*cos(d*x + c), x)

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

f Vbsec (e + dx) cos (¢ + dx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cos(d*x+c)*(b*sec(d*x+c))**x(1/2),x%)

[Out] Integral(sqrt(b*sec(c + d*x))*cos(c + d*x), x)

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

f Jbsec (dx + ¢) cos (dx + ¢) dx
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Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate(sqrt(b*sec(d*x + c))*cos(d*x + c), x)
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3.76 f cos?(c + dx)v/bsec(c + dx) dx

Optimal. Leaf size=67

2+/cos(c + dx)EllipticF (%(c + dx), 2) Vb sec(c + dx) 2bsin(c + dx)
+
3d 3d+/bsec(c + dx)

[Out] (2*xSqrt[Cos[c + d*x]]*EllipticF[(c + d*x)/2, 2]*Sqrt[bxSec[c + dxx]])/(3*d)
+ (2%b*Sin[c + d*x])/(3*d*Sqrt[bxSec[c + d*x]])

Rubi [A] time = 0.0516895, antiderivative size = 67, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 4, number of rules used = 4, integrand size = 21, e -

integrand size
0.19, Rules used = {16, 3769, 3771, 2641}

sbsingc +dy) | 2O FF ( 3(c + )| 2) yEsec(e + )
3d+/bsec(c + dx) 3d

Antiderivative was successfully verified.

[In] Int[Cos[c + d*x]~2*Sqrt[b*Sec[c + d*x]],x]

[Out] (2*Sqrt[Cos[c + d*x]]*EllipticF[(c + d*x)/2, 2]*Sqrt[bxSec[c + dxx]])/(3*d)
+ (2%b*Sin[c + d*x])/(3*d*Sqrt[bxSec[c + d*x]])

Rule 16

Int[(u_D)*(w_ )" (m_.)*x((b_)*x(v_))"(n_), x_Symbol] :> Dist[1/b"m, Int[u*x(bxv)
“(m + n), x], x] /; FreeQ[{b, n}, x] && IntegerQ[m]

Rule 3769

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*Csclc + d*x])~(n + 1))/(b*d*n), x] + Dist[(n + 1)/(b"2*n), Int[(b*Cscl[c +
d*x])"(n + 2), x], x] /; FreeQ[{b, c, 4}, x] && LtQ[n, -1] && IntegerQ[2*n
]

Rule 3771

Int[(cscl(c_.) + (d_)*(x_)I*(_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + d*x]
) n*Sin[c + d*x]~"n, Int[1/Sin[c + d*x]°n, x], x] /; FreeQ[{b, c, d}, x] &&
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EqQ[n~2, 1/4]
Rule 2641
Int[1/8qrtlsinl(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2%EllipticF[(1*(c -

Pi/2 + d*x))/2, 21)/d, x] /; FreeQ[{c, d}, xI]

Rubi steps

1
, _ 2
fCOS (c+dx)\bsec(c+dx)dx=10b f (bsec(c + dx))32 dx

2bsin(c + dx) 1 f
= + = | vbsec(c + dx)dx
3dybsec(c +dx) 3 ( )

2bsin(c + dx)

1 1
et (Veos(c + dx)bsec(c + dv)) f "
2+/cos(c + dx)F ( %(c + dx)| 2) Vb sec(c + dx) 2bsin(c + dx)
- 3d " 3dybsec(c + )

X

Mathematica [A] time = 0.0513573, size = 51, normalized size = 0.76

Vhsecle v dx) (2\/cos(c T a0 EllipticF (%(c +dx), 2) T sin((c + dx)))
3d

Antiderivative was successfully verified.

[In] Integrate[Cos[c + d*x]~2*Sqrt[b*Sec[c + d*x]],x]

[Out] (Sqrt[b*Sec[c + d*x]]*(2xSqrt[Cos[c + d*x]]*EllipticF[(c + d*x)/2, 2] + Sin
[2x(c + d*x)]))/(3xd)

Maple [C] time = 0.164, size = 123, normalized size = 1.8

(=2 + 2 cos(dx +¢))(cos (dx +c) + 1)2 . i(-1+cos(dx+c)) . 1 cos (dx + ¢)
- 3 6indx 1 ) [zElhpth ( Sn@xto) z) \/(cos (dx+c)+1) 4 fm

Verification of antiderivative is not currently implemented for this CAS.




370

[In] int(cos(d*x+c) 2% (b*sec(d*x+c))~(1/2),x)

[Out] -2/3/d*(-1+cos(d*x+c))*(I*E1lipticF(I*(-1+cos(d*x+c))/sin(d*x+c),I)*(1/(cos
(d*x+c)+1)) " (1/2) *(cos (d*x+c) /(cos (d*x+c)+1)) ~(1/2) *sin(d*x+c)-cos (d*x+c) "2
+cos(d*x+c))*(cos(d*x+c)+1) 2% (b/cos(d*x+c) )~ (1/2)/sin(d*x+c) 3

Maxima [F] time = 0., size = 0, normalized size = 0.
f Vb sec (dx + c) cos (dx + c)2 dx

Verification of antiderivative is not currently implemented for this CAS.

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

[Out] integrate(sqrt(b*sec(d*x + c))*cos(d*x + c)~2, x)

Fricas [F] time = 0., size = 0, normalized size = 0.
integral (\/b sec (dx + ¢) cos (dx + c)2 , x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cos(d*x+c) " 2x(bxsec(d*x+c))~(1/2),x, algorithm="fricas")

[Out] integral(sqrt(b*sec(d*x + c))*cos(d*x + ¢)~2, x)

Sympy [F] time = 0., size = 0, normalized size = 0.
f Vb sec (c + dx) cos? (¢ + dx) dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cos(d*x+c)**2* (b*sec(d*x+c))**(1/2),x%)

[Out] Integral(sqrt(b*sec(c + d*x))*cos(c + d*x)**2, x)
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Giac [F] time = 0., size = 0, normalized size = 0.
f\/b sec (dx + ¢) cos (dx + c)2 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cos(d*x+c) ~2*(bxsec(d*x+c))~(1/2),x, algorithm="giac")

[Out] integrate(sqrt(b*sec(d*x + c))*cos(d*x + c)~2, x)
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3.77 f cos®(c + dx)v/bsec(c + dx) dx

Optimal. Leaf size=70

1
27 sin(c +dx) 6bE ( 3(c +d)| 2)
5d(bsec(c + dx)2 | Sdrjcos(e + dx) Vb sec(c + dx)

[Out] (6*%bxEllipticE[(c + dxx)/2, 2])/(5xd*Sqrt[Cos[c + d*x]]*Sqrt[b*Sec[c + d*x]
1) + (2%b72#Sin[c + d*x])/(5xd*(bxSec[c + d*x])~(3/2))

Rubi [A] time = 0.0514325, antiderivative size = 70, normalized size of antiderivative =
1., number of steps used = 4, number of rules used = 4, integrand size = 21, number of rules _

integrand size
0.19, Rules used = {16, 3769, 3771, 2639}

1
20 sin(c + dx) 6bE ( Gk dx)l 2)
5d(bsec(c + dx))¥2  5d+Jcos(c + dx)\/bsec(c + dx)

Antiderivative was successfully verified.

[In] Int[Cos[c + d*x] 3*Sqrt[b*Sec[c + d*x]],x]

[Out] (6*%bxEllipticE[(c + dxx)/2, 2])/(5xd*Sqrt[Cos[c + d*x]]*Sqrt[b*Sec[c + d*x]
1) + (2%b72#Sin[c + d*x])/(5xd*(bxSec[c + dxx])~(3/2))

Rule 16

Int[(u_D)*(w_ )" (m_.)*x((b_)*x(v_))"(n_), x_Symbol] :> Dist[1/b"m, Int[u*x(bxv)
“(m + n), x], x] /; FreeQ[{b, n}, x] && IntegerQ[m]

Rule 3769

Int[(cscl(c_.) + (d_)*(x_)I*(b_.))"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*Csclc + d*x])~(n + 1))/(b*d*n), x] + Dist[(n + 1)/(b"2*n), Int[(b*Cscl[c +
d*x])"(n + 2), x], x] /; FreeQ[{b, c, 4}, x] && LtQ[n, -1] && IntegerQ[2*n
]

Rule 3771

Int[(cscl(c_.) + (d_)*(x_)I*(_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + d*x]
) n*Sin[c + d*x]~"n, Int[1/Sin[c + d*x]°n, x], x] /; FreeQ[{b, c, d}, x] &&
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EqQ[n~2, 1/4]
Rule 2639
Int[Sqrt[sinl(c_.) + (d_.)*(x_)]1], x_Symbol] :> Simp[(2*EllipticE[(1*(c - P

i/2 + d*x))/2, 2]1)/d, x] /; FreeQl{c, d}, x]

Rubi steps

1
3 _ 13
fcos (c+dx)\bsec(c+dx)dx =10 f (bsoc(c + dn)° dx
2 .
_ 2b“ sin(c + clx)32 N 1(317)[ 1 i
5d(bsec(c +dx))3? 5 vbsec(c + dx)
_ 2b%sin(c + dx) (3b) f vcos(c + dx) dx
~ 5d(bsec(c +dx))¥2  54/cos(c + dx)vbsec(c + dx)
1
3 6bE ( 2(c+ dx)| 2) 202 sin(c + dx)
~ 5dvJcos(c + dx)vbsec(c + dx)  5d(bsec(c + dx))32

Mathematica [A] time = 0.0594578, size = 57, normalized size = 0.81

Vb sec(c + dx) (sin(c + dx) + sin(3(c + dx)) + 12+/cos(c + dx)E (%(c + dx)| 2))
10d

Antiderivative was successfully verified.

[In] Integratel[Cos[c + dxx]~3*Sqrt[bxSec[c + d*x]],x]

[Out] (Sqrt[b*Seclc + d*x]]*(12*Sqrt[Cos[c + d*x]]*EllipticE[(c + d*x)/2, 2] + Si
nlc + dxx] + Sin[3*(c + d*x)]))/(10%d)

Maple [C] time = 0.208, size = 315, normalized size = 4.5

2 b : T | cos@x+o) o [i(=1+cos(dx+c)
d 1) y|——————EllipticF d
5dsin<dx+c)\/cos<dx+c>[3"/(‘308(“C”’ \/cos(dx+C)+1 e ( sm(@xrq )T

Verification of antiderivative is not currently implemented for this CAS.
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[In] int(cos(d*x+c) 3% (b*sec(d*x+c))~(1/2),x)

[Out] 2/5/d*(b/cos(d*x+c))~(1/2)*(3*I*(1/(cos(d*x+c)+1))~(1/2)*(cos(d*x+c)/(cos(d
xx+c)+1)) " (1/2)*E1lipticF (I*(-1+cos(d*x+c))/sin(d*x+c) ,I)*cos(d*x+c)*sin(dx*
x+c)-3*I*xcos (d*x+c) *sin(d*x+c) *(1/(cos(d*xx+c)+1)) " (1/2) *(cos (d*x+c)/(cos (d*
x+c)+1)) " (1/2)*E1lipticE(I*(-1+cos(d*x+c))/sin(d*x+c) ,I1)+3*I*E1lipticF (I* (-
1+cos(d*x+c))/sin(d*x+c) ,I)*(1/(cos(d*x+c)+1))~(1/2) *(cos(d*x+c)/(cos (d*x+c
)+1))7(1/2) *sin(d*x+c) -3*I*sin(d*x+c)* (1/(cos(d*x+c)+1)) " (1/2) *(cos (d*x+c) /
(cos(d*x+c)+1))~(1/2)*E1lipticE(I*(-1+cos(d*x+c))/sin(d*x+c),I)-cos(d*x+c)”
4-2*xcos (d*x+c) "2+3*cos (d*x+c)) /sin(d*x+c)

Maxima [F] time = 0., size = 0, normalized size = 0.
f Vbsee dx + ¢) cos (dx + 0)® dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cos(d*x+c) " 3*(b*sec(d*x+c))~(1/2),x, algorithm="maxima"

[Out] integrate(sqrt(b*sec(d*x + c))*cos(d*x + c)~3, x)

Fricas [F] time = 0., size = 0, normalized size = 0.
integral (\/b sec (dx + ¢) cos (dx + 0)3 , x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cos(d*x+c) ~3*(bxsec(d*x+c))~(1/2),x, algorithm="fricas")

[Out] integral(sqrt(b*sec(d*x + c))*cos(d*x + c)~3, x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.
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[In] integrate(cos(d*x+c)*x3*(b*sec(d*x+c))**(1/2),x)

[Out] Timed out

Giac [F] time = 0., size = 0, normalized size = 0.
f\/b sec (dx + ¢) cos (dx + c)3 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cos(d*x+c) " 3*(b*sec(d*x+c))~(1/2),x, algorithm="giac")

[Out] integrate(sqrt(b*sec(d*x + c))*cos(d*x + ¢)~3, x)
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3.78 f cos*(c + dx)\bsec(c + dx) dx

Optimal. Leaf size=95

o . 1
10+/cos(c + dx)EllipticF (E(C + dx), 2) Vb sec(c + dx) 263 sin(c + dx) 10bsin(c + dx)
+ +
21d 7d(bsec(c +dx))¥?  21d+/bsec(c + dx)

[Out] (10*Sqrt[Cos[c + d*x]]*EllipticF[(c + d*x)/2, 2]*Sqrt[b*Sec[c + d*x]])/(21%
d) + (2%b~3*Sin[c + d*x])/(7*d*(bxSec[c + dxx])~(5/2)) + (10*b*Sin[c + d*x]
)/ (21xd*Sqrt [bxSec[c + dx*x]])

Rubi [A] time = 0.0701063, antiderivative size = 95, normalized size of antiderivative

. . ber of rul
1., number of steps used = 5, number of rules used = 4, integrand size = 21, e e =

integrand size
0.19, Rules used = {16, 3769, 3771, 2641}

1
2b3 sin(c + dx) N 10b sin(c + dx) . 10+/cos(c + dx)F ( E(C + dx)l 2) Vb sec(c + dx)
7d(bsec(c +dx))*2  21d~/bsec(c + dx) 21d

Antiderivative was successfully verified.

[In] Int[Cos[c + d*x]"4*Sqrt[bxSecl[c + d*x]],x]

[Out] (10*Sqrt[Cos[c + d*x]]*EllipticF[(c + d*x)/2, 2]*Sqrt[b*Secl[c + d*x]])/(21x
d) + (2%b~3%Sin[c + d*x])/(7*d*(bxSec[c + d*x])~(5/2)) + (10*b*Sin[c + d*x]
)/ (21*d*Sqrt [b*Sec[c + d*x]])

Rule 16

Int[(u_)*(v_ )" (m_.)*((b_)*(v_))"(n_), x_Symbol] :> Dist[1/b"m, Int[u*(b*v)
“(m + n), x], x] /; FreeQ[{b, n}, x] && IntegerQ[m]

Rule 3769

Int[(cscl(c_.) + (d_)*(x_)I*(_.))"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*Csclc + d*x])~(n + 1))/(b*d*n), x] + Dist[(n + 1)/(b~2*n), Int[(b*Csclc +
d*x])"(n + 2), x], x] /; FreeQ[{b, c, d}, x] && LtQ[n, -1] && IntegerQ[2*n
]

Rule 3771
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Int[(cscl(c_.) + (d_.)*(x_)1*(b_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + d*x]
) n*Sin[c + d*x]"n, Int[1/Sin[c + d*x]°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2641
Int[1/Sqrtlsin[(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2*EllipticF[(1*(c -

Pi/2 + d*x))/2, 2])/d, x] /; FreeQ[{c, d}, xI]

Rubi steps

1
A _ 74
fcos (c+dx)\bsec(c+dx)dx=0b f (bsec(c + dx))’2 dx

2b3 sin(c + dx) 1 f
7d(b sec(c + dx))5/2 (b sec(c + dx))3/2

26% sin(c + dx) 10b sin(c + dx)
B — d
7d(bsec(c + dx))5/2 Zld\/m 71 f \/mdx

_ 2b%sin(c + dx) 10b sin(c + dx)
~ 7d(bsec(c + clx))5/2 21d\/m

10+/cos(c + dx)F ( S+ dx)| 2) Vb sec(c + dx) 283 sin(c + dx)
_ +

1 (5\/cos(c + dx)\/b sec(c + dx)) f

21d 7d(bsec(c + dx)2

Mathematica [A] time = 0.089581, size = 63, normalized size = 0.66

Vhsec(c + &) (40\/008(0 T %) EllipticF (%(c +dx), 2) +26sin(2(c + dx)) + 3sin(4(c + dx)))
84d

Antiderivative was successfully verified.

[In] Integrate[Cos[c + d*x]~4*Sqrt[b*Sec[c + d*x]],x]

[Out] (Sqrt[b*Sec[c + d*x]]*(40*Sqrt[Cos[c + d*x]]*EllipticF[(c + d*x)/2, 2] + 26

*Sin[2*(c + d*x)] + 3*Sin[4*(c + d*x)]))/(84xd)

Maple [C] time = 0.188, size = 145, normalized size = 1.5

_(—2 + 2 cos (dx + ¢)) (cos (dx + ¢) +1)

2 [i(-1+cos(dx+c)) 1 | cos(dx+c)
21d (sin (dx + ¢))° [5 iElliptick ( sin (dx + ¢) ) \/(COS (@x+c)+1) cos (dx + ¢) +
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(cos(d*x+c) " 4*(bxsec(d*xx+c))~(1/2),x)

[Out] -2/21/d*(-1+cos(d*x+c))*(5*I*E1lipticF(I*(-1+cos(d*x+c))/sin(d*x+c),I)*(1/(
cos(d*x+c)+1))~(1/2)*(cos(d*x+c)/(cos(d*x+c)+1)) " (1/2) *sin(d*x+c)-3*cos (d*x
+c) "4+3*cos (d*x+c) "3-5*xcos (d*x+c) “2+5*xcos (d*x+c) ) * (cos (d*xx+c)+1) "2*x(b/cos(d

*x+c))~(1/2)/sin(d*x+c)~3

Maxima [F] time = 0., size = 0, normalized size = 0.
f\/b sec (dx + c) cos (dx + c)4 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cos(d*x+c) ~4*(bxsec(d*x+c))~(1/2),x, algorithm="maxima")

[Out] integrate(sqrt(b*sec(d*x + c))*cos(d*x + c)~4, x)

Fricas [F] time = 0., size = 0, normalized size = 0.
integral (\/b sec (dx + ¢) cos (dx + 0)4 , x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cos(d*x+c) ~4x(bxsec(d*x+c))~(1/2),x, algorithm="fricas")

[Out] integral(sqrt(b*sec(d*x + c))*cos(d*x + c)”4, x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cos(d*x+c)*x4*(b*xsec(d*x+c))**(1/2),x)
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[Out] Timed out

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cos(d*x+c) ~4*(bxsec(d*x+c))~(1/2),x, algorithm="giac")

[Out] Timed out
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3.79 f cos>(c + dx)\/bsec(c + dx) dx

Optimal. Leaf size=98

1
2b* sin(c + dx) 1412 sin(c + dx) N 14bE (E(C + d)| 2)
9d(bsec(c +dx))”2 ~ 45d(bsec(c +dx))** * 15d+/cos(c + dx)vbsec(c + dx)

[Out] (14*b*EllipticE[(c + d*x)/2, 2])/(15*d*Sqrt[Cos[c + d*x]]*Sqrt[b*Sec[c + d*
x]1) + (2%¥b~4*Sin[c + d*x])/(9xd*(bxSec[c + dxx])~(7/2)) + (14*b~2+Sin[c +
d*x])/ (45%d* (b*Sec[c + d*x])~(3/2))

Rubi [A] time = 0.0693045, antiderivative size = 98, normalized size of antiderivative
1., number of steps used = 5, number of rules used = 4, integrand size = 21, number of rules _

integrand size
0.19, Rules used = {16, 3769, 3771, 2639}

1
2b* sin(c + dx) . 1462 sin(c + dx) 14bE (5(0 + dx)l 2)
9d(bsec(c +dx))’2 ~ 45d(bsec(c +dx))*?  15d+/cos(c + dx)vbsec(c + dx)

Antiderivative was successfully verified.

[In] Int([Cos[c + d*x]"5*Sqrt[bxSecl[c + d*x]],x]

[Out] (14*b*EllipticE[(c + d*x)/2, 2])/(16xd*Sqrt[Cos[c + d*x]]*Sqrt[b*Sec[c + dx
x]1) + (2%b74xSin[c + dxx])/(9*d*(b*Sec[c + d*x])~(7/2)) + (14%b~2*Sin[c +
d*x])/ (45%d* (b*Sec[c + d*x])~(3/2))

Rule 16

Int[(u_)*(v_ )" (m_.)*((b_)*(v_))"(n_), x_Symbol] :> Dist[1/b"m, Int[u*(b*v)
“(m + n), x], x] /; FreeQ[{b, n}, x] && IntegerQ[m]

Rule 3769

Int[(cscl(c_.) + (d_)*(x_)I*(_.))"(n_), x_Symbol] :> Simp[(Cos[c + d*x]*(
b*Csclc + d*x])~(n + 1))/(b*d*n), x] + Dist[(n + 1)/(b~2*n), Int[(b*Csclc +
d*x])"(n + 2), x], x] /; FreeQ[{b, c, d}, x] && LtQ[n, -1] && IntegerQ[2*n
]

Rule 3771
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Int[(cscl(c_.) + (d_.)*(x_)1*(b_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + d*x]
) n*Sin[c + d*x]"n, Int[1/Sin[c + d*x]°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2639
Int[Sqrtlsin[(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2*EllipticE[(1*(c - P

i/2 + d*x))/2, 2]1)/d, x] /; FreeQ[{c, d}, x]

Rubi steps

1
5 _ 15
fcos (c+dx)\bsec(c+dx)dx =D f (bsec(c + dx))%2 dx

_ 2b* sin(c + dx) N 1 (7b3
9d(bsec(c + dx))7?2 = 9
2b* sin(c + dx) 14b? sin(c + dx)

1 1
~ 9d(bsec(c + d0) 2 | 35d(bsec(c + dx)P2 Em’)f N

B 2b* sin(c + dx) N 14b? sin(c + dx) N (7b) f ycos(c + dx) dx
~ 9d(bsec(c +dx))’?  45d(bsec(c + dx))*?  15+/cos(c + dx)v/bsec(c + dx)

1
) f (bsec(c + dx))52 ax

1
B 140E (E(C + dx)| 2) . 2b* sin(c + dx) 1462 sin(c + dx)
~ 15d+/cos(c + dx)vbsec(c + dx)  9d(bsec(c + dx))72 * 45d(bsec(c + dx))32

Mathematica [A] time = 0.243606, size = 71, normalized size = 0.72

Vb sec(c + dx) ((33 sin(c + dx) + 5sin(3(c + dx))) cos?(c + dx) + 84+/cos(c + dx)E (%(c + dx)| 2))
90d

Antiderivative was successfully verified.

[In] Integrate[Cos[c + d*x]~5*Sqrt[b*Sec[c + d*x]],x]

[Out] (Sqrt[b*Secl[c + d*x]]*(84xSqrt[Cosl[c + d*x]]*EllipticE[(c + dx*x)/2, 2] + Co
slc + d*x]72*(33*Sin[c + d*x] + 5*Sin[3*(c + dxx)])))/(90%d)

Maple [C] time = 0.181, size = 325, normalized size = 3.3

2 b , . 1 cos (dx + ¢) oo i(-1
- 1 / 21 1 ———Fl El—
45dsin (dx + ¢) \ cos (dx + ¢) ( icos (dx +c)sin (dx +¢) \/(COS @x+c)+1) \/cos (dx+c)+1 Iptic ( |
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(cos(d*x+c) " 5*(bxsec(d*x+c))~(1/2),x)

[Out] -2/45/d*(b/cos(d*x+c))~(1/2)*(21*I*cos (d*x+c)*sin(d*x+c)*(1/(cos(d*x+c)+1))
~(1/2)*(cos(d*x+c) /(cos(d*x+c)+1) )~ (1/2)*E1lipticE(I* (-1+cos(d*x+c))/sin(dx*
x+c),I)-21*%I*(1/(cos(d*x+c)+1)) " (1/2) *(cos(d*x+c)/(cos(d*x+c)+1) )~ (1/2)*E11l
ipticF(I*(-1+cos(d*x+c))/sin(d*x+c),I)*cos(d*x+c)*sin(d*x+c)+5xcos(d*x+c)~6
+21*I*sin(d*x+c)*(1/(cos (d*x+c)+1)) " (1/2) *(cos (d*x+c) / (cos (d*x+c)+1))~(1/2)
*E1lipticE(I*(-1+cos(d*x+c))/sin(d*x+c),I1)-21*I*E11lipticF(I*(-1+cos(d*x+c))
/sin(d*x+c) ,I)*(1/(cos(d*x+c)+1))~(1/2)*(cos(d*x+c)/(cos(d*x+c)+1))~(1/2) *s
in(d*x+c)+2*cos (d*x+c) ~4+14*cos (d*x+c) "2-21*cos (d*x+c)) /sin(d*x+c)

Maxima [F] time = 0., size = 0, normalized size = 0.
f Vb sec (dx + c) cos (dx + c)5 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cos(d*x+c) 5x(bxsec(d*x+c))~(1/2),x, algorithm="maxima"

[Out] integrate(sqrt(b*sec(d*x + c))*cos(d*x + c)~5, x)

Fricas [F] time = 0., size = 0, normalized size = 0.
integral (\/b sec (dx + ¢) cos (dx + c)5 , x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cos(d*x+c) 5 (bxsec(d*x+c))~(1/2),x, algorithm="fricas")

[Out] integral(sqrt(b*sec(d*x + c))*cos(d*x + c)75, x)

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

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

[In] integrate(cos(d*x+c)**5*(bxsec(d*x+c))**(1/2),x%)

[Out] Timed out

Giac [F] time = 0., size = 0, normalized size = 0.
f Vbsec dx + ¢) cos (dx + ¢)° dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(cos(d*x+c) 5*x(bxsec(d*x+c))~(1/2),x, algorithm="giac")

[Out] integrate(sqrt(b*sec(d*x + c))*cos(d*x + c)~5, x)
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3.80 f sec®(c + dx)(bsec(c + dx))¥? dx
Optimal. Leaf size=95

v SO |
10b-ycos(c + dx)EllipticF (E(C + dx), 2) Vbsec(c + dx) N 2sin(c + dx)(bsec(c + dx))7/? N 10 sin(c + dx)(b sec(c + dx))
21d 7b%d 21d

[Out] (10*b*Sqrt[Cos[c + d*x]]*EllipticF[(c + d*x)/2, 2]*Sqrt[b*Sec[c + dx*x]])/(2
1xd) + (10*(b*Sec[c + d*x])~(3/2)*Sin[c + d*x])/(21*d) + (2x(bxSec[c + dxx]
)~ (7/2)*Sin[c + d*x])/(7*b"2xd)

Rubi [A] time = 0.0594839, antiderivative size = 95, normalized size of antiderivative =

. . ber of rul
1., number of steps used = 5, number of rules used = 4, integrand size = 21, e e =

integrand size
0.19, Rules used = {16, 3768, 3771, 2641}

1
2 sin(c + dx)(bsec(c + dx))7/? s 10 sin(c + dx)(b sec(c + dx))*?2 N 10bycos(c +dx)F ( ik dx)l 2) Vbsec(c +dx)
7b%d 21d 21d

Antiderivative was successfully verified.

[In] Int[Secl[c + d*x] 3*%(b*Sec[c + d*x])~(3/2),x]

[Out] (10*b*Sqrt[Cos[c + d*x]]*EllipticF[(c + d*x)/2, 2]*Sqrt[b*Sec[c + dx*x]])/(2
1xd) + (10*(b*Sec[c + d*x])~(3/2)*Sin[c + dx*x])/(21*%d) + (2*x(b*Secl[c + dx*x]
)~ (7/2)*Sin[c + dx*x])/(7*b~2%d)

Rule 16

Int[(u_)*(v_ )" (m_.)*x((b_)*x(v_))"(n_), x_Symbol] :> Dist[1/b"m, Int[u*x(b*v)
“(m + n), x], x] /; FreeQ[{b, n}, x] && IntegerQ[m]

Rule 3768

Int[(cscl(c_.) + (d_)*(x_)]*(b_.))"(n_), x_Symbol] :> -Simp[(b*Cos[c + d*x
Jx(b*Csclc + d*x])"(n - 1))/(d*x(n - 1)), x] + Dist[(b™2x(n - 2))/(n - 1), I
nt[(b*Csclc + d*x])~(n - 2), x], x] /; FreeQ[{b, c, d}, x] && GtQ[n, 1] &%
IntegerQ[2*n]

Rule 3771
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Int[(cscl(c_.) + (d_.)*(x_)1*(b_.))"(n_), x_Symbol] :> Dist[(b*Csc[c + d*x]
) n*Sin[c + d*x]"n, Int[1/Sin[c + d*x]°n, x], x] /; FreeQ[{b, c, d}, x] &&
EqQ[n~2, 1/4]

Rule 2641

Int[1/Sqrtlsin[(c_.) + (d_.)*(x_)]], x_Symbol] :> Simp[(2*EllipticF[(1*(c -
Pi/2 + dxx))/2, 21)/d, x] /; FreeQl{c, d}, x]

Rubi steps
b + dx))%2 dx
f sec3(c + dx)(bsec(c + dx))¥? dx = Jsecte 7 %)
2(bsec(c + dx))2sin(c +dx) 5 [(bsec(c + dx))>? dx
= +
7b%d 7b
_10(bsec(c + dx))*2sin(c +dx)  2(bsec(c +dx))?sin(c +dx) 1 f
- 21d " 7b%d + 5760 | Vb
_10(bsec(c + dx))*2sin(c + dx)  2(bsec(c + dx))"?sin(c +dx) 1
= 14 + 7020 + o (5b\/cos(c
B 10b+/cos(c + dx)F ( %(c + dx)| 2) Vb sec(c + dx) . 10(b sec(c + dx))>2 sin(c + da
B 21d 21d

Mathematica [A] time = 0.183115, size = 64, normalized size = 0.67

5
(bsec(c + dx))>? (10 cos?(c + dx)EllipticF (%(c +dx), 2) +5sin(2(c + dx)) + 6 tan(c + dx))
21bd

Antiderivative was successfully verified.

[In] Integrate[Sec[c + dxx]~3*(b*Secl[c + d*x])~(3/2),x]

[Out] ((b*Secl[c + d*x])~(5/2)*(10%Cos[c + d*x]~(5/2)*EllipticF[(c + dxx)/2, 2] +
5xSin[2*(c + d*x)] + 6*Tan[c + dx*x]))/(21*bx*d)

Maple [C] time = 0.195, size = 152, normalized size = 1.6

cos (dx + ¢)

2 (cos(dx +c) + 1)2 (-1 + cos (dx + ¢))
- cos(dx+c)+1

> 3 Ellipt
21d (cos (dx + ¢))” (sin (dx + ¢))

5i(cos (dx + c))3 sin (dx + ¢) \/(COS (dx+c)+ 1)_1\/
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Verification of antiderivative is not currently implemented for this CAS.

[In] int(sec(d*x+c) " 3*(bxsec(d*xx+c))~(3/2),x)

[Out] -2/21/d*(cos(d*x+c)+1) 2% (-1+cos(d*x+c))* (5xI*cos(d*x+c) "3*sin(d*x+c)*(1/(c
os(d*x+c)+1))~(1/2) *(cos(d*x+c) /(cos(d*x+c)+1)) "~ (1/2)*E11lipticF (I*(-1+cos(d
*x+c))/sin(d*xx+c) ,I)-5*cos (d*x+c) "3+5*xcos (d*x+c) "2-3*xcos (d*x+c)+3) *x(b/cos(d

*x+c) )~ (3/2) /cos(d*x+c) "2/sin(d*x+c) "3

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

f (bsec (dx + c))g sec (dx + c)3 dx

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(d*x+c) 3*(b*sec(d*x+c))~(3/2),x, algorithm="maxima")

[Out] integrate((b*sec(d*x + c))~(3/2)*sec(d*x + ¢c)~3, x)

Fricas [F] time = 0., size = 0, normalized size = 0.
integral (\/b sec (dx + c)b sec (dx + c)4 , x)

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(d*x+c) ~3*(bxsec(d*x+c))~(3/2),x, algorithm="fricas")

[Out] integral(sqrt(b*sec(d*x + c))*bxsec(d*x + c)74, x)

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

Timed out

Verification of antiderivative is not currently implemented for this CAS.

[In] integrate(sec(d*x+c)**3*(b*sec(d*x+c))**(3/2),x)
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[Out] Timed out

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

f (bsec (dx + c)); sec (dx + c)3 dx

Verification of antiderivative is