Mathematica 11.3 Integration Test Results

Test results for the 64 problemsin "4.4.7 (d trig)*m (a+b (c
cot) n)*p.m"

Problem 8: Result more than twice size of optimal antiderivative.

J(1+Cot[x]2)3/2dlx

Optimal (type 3, 22 leaves, 4 steps):

1 1
- = ArcSinh[Cot[x]] - = Cot[x] A/ Csc[x]?
2 2

Result (type 3, 51 leaves):

%x/Csc[x]Z (—Csc[§}2—4Log[Cos[§H +4Log[Sin[§]] +Sec[§}2) Sin[x]

Problem 9: Result more than twice size of optimal antiderivative.
J 1+ Cot[x]? dx
Optimal (type 3, 5leaves, 3 steps):
—ArcSinh[Cot[x]]
Result (type 3, 28 leaves):
X

Csc[x]? [—Log[Cos[ZH + Log[sin[g]}) Sin[x]

Problem 12: Result more than twice size of optimal antiderivative.
J -1-Cot[x]? dx

Optimal (type 3, 14 leaves, 4 steps):

ArcTan | &]

-Csc[x]?

Result (type 3, 30leaves):
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cse[x] [Log[Cos[%]] - Log[sin[%]]

-Csc[x]?

Problem 19: Result unnecessarily involves higher level functions and more than
twice size of optimal antiderivative.

JCot [x]3+/a+bCot[x]% dx

Optimal (type 3, 66 leaves, 6 steps):

a+bCot[x]? a+bcCotix]2)3/?
amb arctanh[ L2 et - x]?)
Vva-b 3b

Result (type 4, 505 leaves):

+

—a-b+aCos[2x] -bCos[2Xx] (—a+4b Csc[x]?
-1+ Cos[2x]

3b 3

- ~a-b+ (a-b) Cos[2
i (o o] (1scosin)) | hrCosi2 J a b (a-b) cos2x)

(1+Cos[x])2 -1+Cos[2x]

b Tan[i]]’—Za—Z afa-b) +b

2a+2./a(a-b) -b 2 -2a+2./a(a-b) +b

2a+2 a(a—b) -b
2 EllipticPi| " s

EllipticF[i ArcSinh [\I

b

JiAr‘cSinh[
\IZa+2«/a(ab) -b 2 -2a+2 a(a—b) +b

bTan[f]2 bTan[f]2

Tan[g] 1+ 1- /

2a+2 a(a—b) -b -2a+2 a(a—b) +b

b X 2
\/7a—b+ (a-b) Cos[2x] [-Tan|[~—]
2a+2./a(a-b) -b 2

(1+Tan[i] ) _4aTan[§]2+b (—1+Tan[ﬂz)
2 (1+Tan[ﬂ2)2
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Problem 20: Result unnecessarily involves higher level functions and more than
twice size of optimal antiderivative.

JCot [X] /a+bCot[x]? dx

Optimal (type 3, 48 leaves, 5 steps):

a+bCot[x]?
Va-b
Result (type 4, 363 leaves):

Va-b ArcTanh|

| -+/a+bCot[x]?

—\/ -~a-b+ (a-b) Cos[2x]) Csc[x]?

) b X
-1+ |8i (a-b) Cos| EllipticF[i ArcSinh| Tan[~]],
2a+2./a(a-b) -b 2
-2a-2 a(a—b) +b 2a+2./a(a-b) -b
| - 2EllipticPi] B
—2a+2 a<a—b) +b b
-2a-2.a(a-b b
i ArcSinh| Tan[i]], ( ) ]
2a+2./a(a-b) -b 2 -2a+2./a(a-b) +b
bTan|%* bTan|*]?
Sin[i] 1+ [2] 1- 5 /
2 2a+2./a(a-b) -b -2a+24/a(a-b) +b
b
(a+b+ (-a+b) Cos[2x])
2a+2./a(a-b) -b

Problem 21: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J a+bCot[x]? Tan[x] dx

Optimal (type 3, 60 leaves, 7 steps):

Varboot(x)? b Cot )2
Va anctann[ V22 COEDIT o oy 22 CO B

H a-b

Result (type 3, 197 leaves):
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rJa+bCot[x]? [2+/a Va-b b Log[aTan[x ++/a /b+aTan[x

(b+1aTan ]-1+va-b +/b+aTan[x

(a-b)*? (-1 +Tan[x])

4'[1b+aTan +va-b +/b+aTan[x

(a-b)*? (i+Tan[x])

(a-b) |Log| | - Log]

] Tan| /[2\/7x1b+aTan

Problem 22: Result more than twice size of optimal antiderivative.

JCOt [x]2+/a+bCot[x]?% dx

Optimal (type 3, 89leaves, 7 steps):

. (a-2b) ArcTanh [ —b-Cotixl ]
“b Cot +b Cot [x]? 1
a ot [x] B Jarbcot(x]? ~ ZCot[x] \/a+bCot[x]2

a+bCot[x]? 2Vb 2

\Ja-b ArcTan [

Result (type 3, 2937 leaves):

Cot[x] +

1 -a-b+acCos[2x] -bCos[2X]
-1+ Cos[2Xx]

b B a b + aCos[2x]  _bCos[2x]
-1+Cos[2x] -1+Cos[2x] -1+Cos[2x] -1+Cos[2x]

-a-b+aCos[2x] -bCos[2X]

aCos[Zx] \/ a B b N aCos[2x]  _bCos[2x]

-1+Cos[2x] -1+Cos[2x] -1+Cos[2x] -1+Cos[2x]

-a-b+aCos[2x] -bCos[2x]

b Cos[2 X] _ a _ b 4 aCos[2x] _ _bCos[2x]
-1+Cos [2 x] -1+Cos[2 x] -1+Cos [2 x] -1+Cos [2 x]
-a-b+aCos[2x] -bCos[2x]

i/ a+bCot[x

> a6 V-2 Log[sec| >]*] + (a- 2b) Log[Tan[ *]] -
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atog[o- (22 -] Tan[ X \ﬁJbCos it sec %) caatan| X )7 |-
2bLog[b+(2a—b>Tan \/—\/bCos ]2Sec| = } +4aTan[§}2}+
aLog[2a-b+bTan \/—\/bCOS Sec[z] +4aTan[§]2]_
2blog[2a-b+bTan| W\/chs 2Sec[z] +4aTan[§}z]f

46 "avb Log[-a-b+ (a-b) Tan [ %] mJbCos 2 5ec[ %" +aatan| %)

on( 21|/ V2 8 [(avbe (2] cosian) see[ )

1

ZﬁﬁJ(mm (-a+b) Cos[2x]) sec{i}“

A/ a+bCot[x

a6 V-ab Log[sec|>]*] + (a- 2b) Log[Tan[ *]] -

2
alog[b+ (2a-b) Tan| \/—JbCos 2Sec:[ ] +4aTan[i}2]+
2
2bLog[b+(2afb)Tan r\/bCos 2Sec[ ] +4aTan[£}2]+
2 2
alog[2a-b+bTan| v—\/bCos SeC[ ] +4aTan[§]2]—
2 2

2bLog[2afb+bTan \ﬁ\/bCos 2Sec[ ] +4aTan[i]2]74\m\/fa+b

2

Log[-a+b+ (a-b) Tan[ ] mJbCos Sec[ ] +4aTan[§}2]

2 2 2
sec[~]"- :
ﬁm\/(a+b+(a+b>Cos[2x]>Sec[§]4
Vb Cot[x] Csc[x]? |4+/b /~a+b Log[Sec[= } | + (a-2b) Log[Tan[g]z],

aLog[b+(2afb)Tan \ﬁ\/bCos 2Sec[ ] +4aTan[i}2]+
2
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2bLog[b+(2a—b)Tan \/7ch05 x]%Sec| = } +4aTan[i}2]+
2
aLog[Za—b bTan \/_\/bCos Sec[ ] +4aTan[§]2]—
2

2

2bLog[2a—b+bTan \/—\/bCos Sec[ ] +4aTan{§]2]—4\/F\/—a+b
2

Log[-a+b+ (a-b) Tan[ ] m\/bCos Sec[z] +4aTan{§}2] Tan[i]—

2 2 2
1

292 b ((a+bo (-a-b] Cosi2x] sec[2]*)"”

a+bCot[x]?

4\/FmLog[Sec[§}z} +(a-2b) Log[Tan[g}z] _

alog[b+ (2a-b) Tan| \/—JbCos Sec[ ] +4aTan[§}2]+
2 2
2blog[b+ (2a-b) Tan] r\/bCos x]%Sec| = } +4aTan[£}2]+
2 2
alog[2a-b+bTan| \/—\/bCos Sec[ ] +4aTan[i]2]—
2 2
2bLog[2a—b+bTan \ﬁJbCos 2Sec[ ] +4aTan[i]2]f4\/K\/fa+b
2
Log[-a+b+ (a-b) Tan[ ] \/—a+beCos Sec[ ] +4aTan[§}2] Tan[i]
2 2 2 2
X4 X-4 X
(—2(—a+b) Sec[;} Sin[2x] +2 (a+b+ (-a+b) Cos[2x])Sec[g] Tan[;} +

1

a+bCot[x]? Tan[i]
2

\/TW\/<a+b+ (~a+b) Cos[2x]) Sec[ %]

(2a-b) Sec[g]zTan[g} +

(a-2b) Csc[x} Sec[z} +4\/_mTan{2] - {a

2

[\/F (—ZbCos[x] Sec{i]ASin[x} +4aSec{i]2Tan[£} +2 b Cos[x]?
2 2 2

Sec[x]“Tan[x}))/[zchos[xrsec[z]“+4aTan[z]2

2 2

|/

(2a-b)

X

{b+ (2a-b) Tan[)z(}2+\/FJbCos[xFSec[2]4+4aTan[)2(]2 ] + [Zb

Sec[i}zTan[i] n (\m (72bCos[x} Sec[irsin[x] +4aSec[£}2Tan[§] +2b
2 2 2 2 2

sl 1 ml1))/ [o oot T aarml |/
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+

b+ (2a-b) Tan[§}2+\/FJbCos[x}ZSec[i]A+4aTan[§]2
2 2 2

[a

bsec[i]zTan[i]Jr Vb [-2DbCos[x] Sec[irsin[x}+4aSec[i]2Tan[i]+2b
2 2 2 2 2

s Pon ) o 33|

2a—b+bTan{i]2+\/FJbCos[x}ZSec[i]A+4aTan[i]2
2 2 2

2b bSec[i}zTan[i] + (\/F (72bCos[x} Sec[i]4sin[x] +4aSec[£}2Tan[i] +2b

2 2 2 2 2

e3P ) o 3 3|

2a—b+bTan{§]2+\/FJbCos[x1ZSec[£]4+4aTan[§]2
2

2 2

4+/b \V-a+b ((ab) Sec[g]zTan[i] +

2

[\/7a+b (72bCos[x] Sec[irsin[x} +4aSec[i]2Tan[i} +2 b Cos[x]?

|/

secl 31" 1an(31]] / [z, focostosec - aren

2 2

2

[a+b+ (a-b) Tan[i]2+\/fa+b \/bCos[x]ZSec[X}4+4aTan[X]2
2 2

|

Problem 23: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J a+bCot[x]? dx

Optimal (type 3, 65leaves, 6 steps):

V3t Arcran| 20 XDy ancrann] V2 Ot
a+bCot[x]? a+bCot[x]?

Result (type 3, 167 leaves):
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41 [a—ibCot[x] +va-b \/a+bCot[x]?

(a-b)*? (i+Cot[x])

413 [a+ibCot[x1 +va-b \/a+bCot[x]?

(a-b)*? (-1 +Cot[x])

N |

i |Va-b Log[- | -

Va-b Log| |+

2i+/b Log[bCot[x] +Vb ~/a+bCot[x]? |

Problem 24: Result more than twice size of optimal antiderivative.

J a+bCot[x]? Tan[x]?dx

Optimal (type 3, 51leaves, 5steps):
Va-b Ar‘cTan[M] +~/a+bCot[x]? Tan[x]

a+bCot[x]?

Result (type 3, 129 leaves):

\/—(—a—b+ (a-b) Cos[2x]) Csc[x]?

V2 a-b Cos [X]
\/—a—b+ (a-b) Cos[2x]

}+\/—2 (a+b) +2 (a-b) Cos[2x] Sec[x]

[—2 Va-b ArcTanh|

Sin[x]

/(2\/—a—b+ (a-b) Cos[2x] )

Problem 26: Result unnecessarily involves higher level functions and more than
twice size of optimal antiderivative.

JCot [x]* (a+bCot[x]?) 32 9x
Optimal (type 3, 88 leaves, 7 steps):

} +

a+bCot[x]?

Ja b

- (a-b) /2 ArcTanh |

b Cot 2\5/2
(a-b)~fa+bCot[x]? .- (a+bCot[x]2)>? - (2 Ob[x} )
3 5
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Result (type 4, 531 leaves):

3a’-26ab+23b2 1 , 1 .
- + (-6a+11b) Csc[x]?- —bCsc[x]*]| +

-a-b+aCos[2x] -bCos[2x]
15b 15 5

-1+ Cos[2x]

- -a-b -b) C 2

(1+Cos(x])? -1+ Cos[2x]

b X -2a-2 a<a7b> +b
EllipticF[i ArcSinh]| Tan|[ =] ], | -
2a+2./a(a-b) -b 2 -2a+2./a(a-b) +b

{2a+2«/a(a—b) -b

2EllipticPi

)

b
-2a-2 -b b
i ArcSinh| b Tan[iﬂ, 2 2(a-b) - ]
2a+2«/a(afb) -b 2 -2a+2 a(afb) +b
x 12 x 12
Tan[i] - bTan[Z] - bTan[Z] /
2 2a+2./a(a-b) -b -2a+2./a(a-b) +b
b X2
\/—a—b+<a—b> Cos[2x] ~Tan[ =]
2a+2 a(a—b) -b 2

(1+Tan[§] ) 74aTan[§]2+b (*1+Tan[ﬂ2)
2 (1+Tan{§}2)2

Problem 28: Result unnecessarily involves higher level functions and more than
twice size of optimal antiderivative.

JCot [x] (a+bCot[x]?) 32 9x

Optimal (type 3, 69leaves, 6 steps):

bC 2
NarLCOtIXI® ) ) favbcotix? - - (asbcotix)?)??

Va b 3
Result (type 4, 503 leaves):

(a-b) */2 ArcTanh |
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-a-b+aCos[2x] -bCos[2x] ( 4
-1+ Cos[2X]

- -a-b -b) C 2
21 (a-b)® (1+Cos[x]) 1rCos[2x] \/ a-b+ (a-b) Cos[2x]

(1+Cos[x])2 -1+ Cos[2x]

b X -2a-24/a(a-b) +b

2a+2./a(a-b) -b 2 -2a+2./a(a-b) +b
[2a+21/a(a—b) -b

EllipticF[i ArcSinh [\l

2EllipticPi

)

b
-2a-2 -b b
i ArcSinh| b Tan[iu, 2 2(a-b) - ]
2a+21/a(a—b) -b 2 -2a+2 a(a—b) +b
bTan|*]? bTan|*]?
Tan[g] 1+ H 1- H /
2a+2«/a(a—b) -b —2a+2«/a<a—b> +b
b X 42
\/—a—b+(a—b) Cos[2x] |-Tan|[=]
2a+2 a(a—b) -b 2

4aTan[§]2+b (71+Tan[§}2)2

(1+Tan[]?)?

(1+Tan[i]2)

2

Problem 29: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(a +bCot[x]?)*? Tan[x] dx

Optimal (type 3, 75leaves, 8 steps):

a+bCot[x]? }7 (afb)3/2Ar‘cTanh[ a+bCot[x]?

\/? vJa-b
Result (type 3, 230leaves):

a*2 ArcTanh| | -b+/a+bCot[x]?
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b\/(a+b+ (-a+b) Cos[2x]) Csc[x]?

- +

V2

a+bCot[x]? |2a*?+/a-b Log|aTan[x] ++va +/b+aTan[x]?2 |+

4(b+1’1aTan[x] -iva-b /b+aTan[x]?

(a-b)*? (-i+Tan[x])

41 (J‘lb+aTan[x] ++a-b w/b+aTan[x}2)

(a-b)®>? (i+Tan[x])

(a-b)?* |Log|

| - Log]

11| Tan(x] /(Zx/a—b \/b+aTan[x}2)

Problem 30: Result more than twice size of optimal antiderivative.

J(a + bCot[x]Z)?’/2 Tan[x]2 dx

Optimal (type 3, 80leaves, 7 steps):
(a-b) 2 ApcTan [M} - b3/2 ArcTanh [M} +a/a+bCot[x]? Tan[x]

a+bCot[x]? a+bCot[x]?

Result (type 3, 222 leaves):

\/7(7a7b+ (a-b) Cos[2x]) Csc[x]?

V2 a-b Cos [X]
\/—a—b+ (a-b) Cos[2x]

A2 \/-b Cos[x]
\/—a—b+ (a-b) Cos[2x]

]+ a-b

{—\/7 (a- b)2 ﬁAr‘cTanh[

\/2 b2 ArcTanh [

]+a\/j\/—afb+ (a-b) Cos[2x] Sec[x]J

Sin[x]

/(ﬁmﬂ\/fafm (a-b) Cos[2x]

Problem 31: Result unnecessarily involves imaginary or complex numbers.

J(a+bCot[c+dx]2)5/2dlx

Optimal (type 3, 171 leaves, 8steps):
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(a-b) 5/2 Ar‘cTan[—\Lg—a’b Cot[c+dx ] Vb (15a2-20ab +8b?) Ar‘cTanh[—\L;]—b Cot[crdx ]
\/ a+b Cot[c+d x]? a+b Cot[c+dx]?

d 8d

(7a-4b) bCot[c+dx] \/a+bCot[c+dx}2 bCot[c+dx] (a+bCot[c+dx]?)

3/2

8d 4d

Result (type 3, 259 leaves):

1
- —|bCot[c+dx] \/a+bCo‘c[c+dx]2 (9a-4b+2bCot[c+dx]?) -
8d

41 (a—jleot [c+dx] +vVa-b \/a+bCot c+dx]?

4i (a-b)>?Log|-
(a-b)”"? (i+Cot[c+dx])

4j[a+jbCot [c+dx] +Va-b \/a+bCot c+dx]? )

4i (a-b)*?Log|
(a-b)"? (-i+Cot[c+dx])

Vb (15a®-20ab+8b?) Log[bCot[c+dX] \/—\/a+bCot c+dx]? |

Problem 32: Result unnecessarily involves imaginary or complex numbers.

J(a+bCot[c+dx]2)3/2d1x

Optimal (type 3, 126 leaves, 7 steps):
(a _ b>3/2 Ar‘cTan[ v a-b Cotf[c+dx }

a+b Cot[c+dx]?

} +

|+

d
(3a—2b) WA,«cTanh[M
a+b Cot [c+d x]2 b Cot[c +dx] \/a+bCot[c+dx]2
2d 2d

Result (type 3, 234 leaves):
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1
—|-bCot[c+dx] \/a+bCot[c+dx]2 +
2d

41 (afjbCot [c+dx]+Va-b \/a+bCot c+dx]?

i(a-b)*?Log|-

] -

(a-b)®>? (i+Cot[c+dx])

41 (a+1‘1bCot [c+dx] ++Va-b Ja+bCot c+dx]?

i (a-b)*?Log|

|+

(a-b)*? (-i+Cot[c+dx])

Vb (-3a+2b) Log[bCot[c+dx] \/—\/a+bCot c+dx]? |

Problem 33: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

j\/aerCot[c+dx]2 dx

Optimal (type 3, 87 leaves, 6 steps):
mAPcTan[m} WAchanh[m_]

a+b Cot[c+d x]? a+b Cot[c+dx]?

d d

Result (type 3, 202 leaves):

41 (afjbCot [c+dx] +vVa-b \/a+bCot c+dx]?

1, Va-b Log|-
2d (a-b)*? (i+Cotc+dx])

} _

41 (aﬂibCot [c+dx]+Va-b \/a+bCot c+dx]?

Va-b Log|

] +

(a-b)*? (-i+Cot[c+dx])

2i+/b Log[bCot[c+dx] \/7\/a+bCot c+dx)? |
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Problem 34: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

1
J dx
\/a+bCot[c+dx]2

Optimal (type 3, 47 leaves, 3 steps):
Ar‘cTan[ Va-b Cotlc+dx

a+b Cot[c+dx]?

Va-b d
Result (type 3, 151 leaves):

4i (a—jbCot[c+dx] +va-b \/a+bCot[c+dx]2

1

———i |Log[- ] -
2+/a-b d Va-b (i+Cot[c+dx])
413 (a+1‘1bCot[c+dx] +va-b \/a+bCot[c+dx]2
Log| ]

Va-b (-i+Cot[c+dx])

Problem 35: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

1
J(a+bCot[c+dx]2)3/2

dx

Optimal (type 3, 85leaves, 4 steps):

Ar‘cTan[ \/a-b Cot[c+dx ]
a+b Cot [c+d x]2 b Cot[c+dx]
+

(a-b)*?d a(afb)d\/a+bCot[c+dx}2

Result (type 3, 189leaves):
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1 2bCot[c+dx] 1
— +

2d

a(a—b)\/aerCot[c+dx12 (a-b)*?

4i+a-b (a—ibCot[c+dx] +va-b \/a+bCo‘c[c+dx]2

i|Log|- ] -

i+ Cot[c+dx]

4i+a-b [a+1’1bCot[c+dx] +va-b \/aerCo‘c[Cerx]2

Log| ]

-1+ Cot[c+dx]

Problem 36: Result unnecessarily involves imaginary or complex numbers.
J 1
(a+bCotlc+dx]?)>?

dx

Optimal (type 3, 135leaves, 6 steps):

ArcTan \a-b Cot[c+dx
[ a+b Cot[c+d x]2 b Cot[c+dx] (Sa—zb) b Cot[c +dx]
+

+

(a-b)**d 3a(a-b)d(arbCot[c+dx])?)>? 3a2 (a—b)zd\/a+bCo‘c[c+dx]2

Result (type 3, 229 leaves):

1 |2bCot[c+dx] (3a(2a-b)+ (5a-2b)bCot[c+dx]?)

2d 3a% (a-b)? (a+bCot[c+dx]2)>?

+

41 (a-b)3/2 [a—jl b Cot[c+dx]++va-b ~/a+bCot[c+dx]?

= Log[— i+Cot [c+d X] ]
(a B b) 5/2
4i (a-b)3/2 [a+ibCot[c+d x]+Va-b +/a+b Cot[c+d x]?
1 L
. Og[ -1+Cot[c+d x] ]
(a _ b) 5/2

Problem 37: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

1
J(a+bCo‘c[c+dx]2)7/2

dx

Optimal (type 3, 190 leaves, 7 steps):
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Ar‘cTan[ a-b Cot[c+dx ]

a+b Cot[c+d x]?2 b Cot[c+dx]
- + +
(a-b)7"*d 5a(a-b)d(a+bCot[c+dx]?)>?
(9a-4b) bCot[c+dx] b (33a%-26ab+8b?) Cot[c+dXx]

+

15a% (a-b)*d (a+bCot[c+dx]?)>* ;5.5 (a—b>3d\/a+bCot[c+dx]2

Result (type 3, 478 leaves):

1 bCot[c+dx
—f\/a+bCo’c[c+dx}2 - [c+dx] -
d

5a(a-b) (a+bCot[c+dx}2)3

(9a-4b) bCot[c+dx] b (33a2-26ab+8b?) Cot[c+dx]

15 a2 (afb)2 (a+bCo‘c[c+dx]2)2 ) 15 a3 (a—b)3 (a+bCot[c+dx]?)
;jLog[M(1'1a4731'1a3b+3jazbz—jab3—a3bCot[c+dx} +
2 (a-b)""?d

3a2b%Cot[c+dx] -3ab3Cot[c+dx] +b4Cot[c+dx]))/

43 (afb)3\/a+bCot[c+de2
-i+Cot[c+dx]

|+

ilog[(4(-ia*+3ia’b-3ia’b*>+iab*-a’bCotlc+dx] +

(\/a—b (—1'1+Cot[c+dx])) ,

2 (a-b)""%d

3a2b%Cot[c+dx] -3ab3Cot[c+dx] +b4Cot[c+dx]))/

41 (a—b)3\/a+bCot[c+dx]2

(\/ﬂ(j+cOt[c+dx}))f ]

1+Cot[c+dx]

Problem 38: Result more than twice size of optimal antiderivative.

J(l—Cot[x]z)”2 dx

Optimal (type 3, 54 leaves, 6 steps):

M} +1C0t[x} 1*COt[X]2

5
— ArcSin[Cot[x]] -2V 2 Ar‘cTan[
2

2 1-Cot[x]?

Result (type 3, 123 leaves):

1 (1—Cot[x12>3/2 Sec[2x]?

2
ArcTan[&] v -Cos[2x] Sin[x]3+4APcTanh[w} v Cos[2x] Sin[x]3-
\V -Cos[2x] VCos[2X]
4~/2 /Cos[2x] Log[v/2 Cos[x] ++/Cos[2x] }Sin[x]3—lsin[4x]

4

Problem 44: Result unnecessarily involves higher level functions and more than
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twice size of optimal antiderivative.
3
J Cot [X] o
a+bCot[x]?
Optimal (type 3, 52 leaves, 5steps):

Ar‘cTanh[ma*bcoz x)” ]
Nes

a-b b

a+bCot[x]?

Result (type 4, 481 leaves):

\/ab+aCos[2x]bCos{2x1
-1+Cos [2 X] _ —a-b -b) C 2
- 24 (14 cosx)) 1+ Cos[2x] a-b+ (a-b) Cos[2x]
b <1+Cos[x}>2 -1+ Cos[2x]
b X -2a-2./a <a7b> +b
EllipticF[i ArcSinh]| Tan|[—]], | -
2a+21/a(a—b) -b 2 -2a+2 a<a—b) +b

2a+2./ala-b) -b
2 EllipticPi| . ( )

)

b
-2a-2 -b b
i ArcSinh| b Tan[iﬂ, 2 2(a-b) - ]
2a+2«/a(a—b) -b 2 -2a+2 a(a—b) +b
bTan[i]2 bTan[i]2

Tan[;] 1+2a+2~/a(a—b> -b 17—2a+21/a<a—b> +b /

b _
\I2a+2mb \/‘a—b+<a—b>Cos[2x1 —Tan[;]
(1+Tan[§] 74aTan[§]2+b(—1+Tan[ﬂ2)

(1+Tan{ﬂ2)2

Problem 45: Result more than twice size of optimal antiderivative.
J Cot[x]?
a+bCot[x]?

Optimal (type 3, 64 leaves, 6 steps):
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Ar‘cTan[JLU—a’b Cotix. | Ar‘cTanh[JL‘—]—b Cotixl |

/ a+b Cot [x]? ~ ~/ a+b Cot[x]?
a-b Vb
Result (type 3, 158 leaves):
-\/~b ArcTanh]| V2 Va-b Cos[x] | ++/a-b ArcTanh] V2 V-b Cos[x] ]
\/—a—b+(a—b)Cos[2x] \/—a—b+(a—b)Cos[2x]

\/<a+b+ (-a+b) Cos[2x]) Csc[x]? Sin[x] /(\/a—b vV -b \/—a—b+ (a-b) Cos[2x] )

Problem 46: Result unnecessarily involves higher level functions and more than
twice size of optimal antiderivative.

J Cot[x]
———— dx
a+bCot[x]?
Optimal (type 3, 33 leaves, 4 steps):

ArcTanh[lm*bcoz X2 ]
Tah

a-b

Result (type 4, 352leaves):



Mathematica 11.3 Integration Test Results for 4.4.7 (d trig)~m (a+b (c cot)”~n)”p.nb | 19

ZjCos[i] (1+Cos[x]) \/7(7a7b+ (a-b) Cos[2x]) Csc[x]?
2

b X -2a-2./a(a-b) +b

2a+2./a(a-b) -b 2 -2a+2./a(a-b) +b
[2a+2«/a(afb> -b

EllipticF[i ArcSinh [J

2 EllipticPi

)

b
-2a-2 -b b
i ArcSinh| b Tan{i} s i afa-b) ]
2a+21/a(a—b) -b 2 -2a+2 a(a—b) +b
bTan[§]2 bTan[i]2

Sin[;} 1+2a+21/a(a7b) -b 1_72a+21/a(a7b) +b /

b
(a+b+ (-a+b) Cos[2x])
4a+4 a(afb) -2b

Problem 47: Result more than twice size of optimal antiderivative.

J Tan[x] dx
a+bCot[x]?
Optimal (type 3, 60leaves, 7 steps):
ArcTanh | arb Cot[x)® | ArcTanh| arb Cot[x)® ]
Va B Va-b
\a a-b

Result (type 3, 204 leaves):

2+/Cos [x]? \/—<—a—b+ (a-b) Cos[2x]) Csc[x]?

~/ —Si 2
Vva-b Ar‘cTanh[ \E >1n [x] ] -

\/7bCos[x]27aSin[x]2

Va Loglav/-1+Cos[2x] -b+/-1+Cos[2x] +Va-b \/—a—b+(a—b) Cos[2x] ]]

A/ -Sin[x]*

/[\/?m\/fafb+(afb)Cos[2x} sin[2x}2)
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Problem 48: Result more than twice size of optimal antiderivative.
J Tan[x]? dx
a+bCot[x]?

Optimal (type 3, 54 leaves, 5steps):

Ar‘cTan[ a-b Cotlx]
\/ a+b Cot [x]? x/a+bCot[x]2 Tan[Xx]
+
a-b a

Result (type 3, 149leaves):

V2 a-b Cos [X]
\/—a—b+ (a-b) Cos[2x]

\/— (-a-b+ (a-b) Cos[2x]) Csc[x]? -V/2 aArcTanh| | sin[x] +

va-b \/—a—b+ (a-b) Cos[2x] Tan[x]

J/(\Eam\/—a—hr(a—b) Cos [2 X] )

Problem 49: Result unnecessarily involves higher level functions and more than
twice size of optimal antiderivative.

Cot[x]3
J dx
(a+ bCo‘c[x}2)3/2
Optimal (type 3, 59leaves, 5steps):

ArcTanh| A:mbcoz[)(]z ]
Jab

- +

(a-b)** (a-b) b+/a+bCot[x]?

a

Result (type 4, 489 leaves):
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- 1 4]'1Cos[§]2

(ab)b\/b (a+b+ (-a+b) Cos[2x]) 2
4a+4+/a (a-b) -2b

\/—(—a—b+(a—b)Cos[Zx])Csc[x]Z Sin[i] ia\l b Sin[i]+
2

b Tan[i]],72a72 afa-b) +b

2a+21/a(a—b) -b 2 —2a+21/a(a—b) +b

bTan[i]2 bTan[l]2
1+ 2 1- 2 -

2a+2./a(a-b) -b -2a+2./a(a-b) +b

X
b Cos | ;} EllipticF[i ArcSinh [\I

2a+2.[aa-b) -b
2bCos|[ %] ElLipticpi| 2 [a-) , i ArcSinh| ° Tan[~]],
2 : sar2fafat] b 2
-2a-2./a(a-b) +b bTan[i]z bTan[i]z
1+ 1-

-2a+2./a(a-b) +b 2a+2./a(a-b) -b -2a+2./a(a-b) +b

Problem 50: Result more than twice size of optimal antiderivative.

J Cot[x]? dx
(a+ bCo‘c[x}2)3/2

Optimal (type 3, 59leaves, 4 steps):
Ar‘cTan[LM cot x

+/ a+b Cot [x]2 - Cot [x]
(a-b)*? (a-b)+/a+bCot[x]?

Result (type 3, 157 leaves):

-2+/a-b \/7afb+ (a-b) Cos[2x] Cot[x] +

V2 a-b Cos [X]
\/—a—b+ (a-b) Cos[2x]

V2 ArcTanh | | (-a-b+ (a-b) Cos[2x]) Csc[X] /

((afb)”z\/fz (a+b) +2 (a-b) Cos[2x] \/7(7a7b+ (a-b) Cos[2x]) Csc[x]?

Problem 51: Result unnecessarily involves higher level functions and more than
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twice size of optimal antiderivative.
J Cot [x]
(a+bCot[x]2)>?

dx

Optimal (type 3, 55leaves, 5steps):

+b Cot [x]?
Ar‘cTanh[ av:_bx ] ) 1
(a—b)3/2 (a-b)+/a+bCot[x]?

Result (type 4, 483 leaves):
1

(a B b) \/b
4a+4\/m—2b

(a+b+ (-a+b) Cos[2x])

X 12
4C —
os[z]

\/—(—a—b+ (a-b) Cos[2x]) Csc[x]? Sin[i]

b Xy
2 \IZaJrZ«/a(ab) -b B [2]

b

iCos| 5} EllipticF[i ArcSinh [\I
2

X
2a+21/a(a—b) -b 2

bTan[i]2
1+ 2 1-

bTan[f]2

2a+2./a(a-b) -b

+

-2a+2+/a (a—b) +b

21 Cos| 5] EllipticPi
2

-2a-2 a(a—b) +b

22r2ya(a-p) b,iAr‘cSinh[\l b ran[¥]],
b 2a+2./a(a-b) -b 2
bTan[i]2 bTan[§]2

-2a+2./a(a-b) +b

1+
2a+2./a(a-b) -b

-2a+2./a(a-b) +b

Problem 52: Result unnecessarily involves complex numbers and more than

twice size of optimal antiderivative.

J

Optimal (type 3, 84 leaves, 8steps):

Tan[x]

dx
(a+bCot[x}2)3/2

ArcTanh | a+b Cot [x]? | ArcTanh| asb Cot[x)? ]
a B +a-b . b
a?’? (a-b)*? a(a-b)+/a+bCot[x]?
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Result (type 3, 243 leaves):
V2 b

a(a-b) \/(a+b+ (-a+b) Cos[2x]) Csc[x]?

+

Cot[x] |2 (a-b)>?Log[aTan[x] ++a +/b+aTan[x]? | +
4i[ib—aTan[x]+\/a—b A/b+aTan[x]?
ava-b (-i+Tan[x])

4(b—]’1 (aTan[x] +va-b r/b+aTan[x]?

ava-b (i+Tan[x])

a3/2 Log[

] _

) ]

Log|

b+aTan[x]? /(2a3/2(a—b)3/2 a+bCot[x]?

Problem 54: Result unnecessarily involves higher level functions and more than
twice size of optimal antiderivative.

Cot[x]3
J dx
(a+bCot[x]2)>?
Optimal (type 3, 82leaves, 6 steps):

ArcTanh [ £a+bcoz[X]z } a 1
Jab

- + +
(a-b)>? 3(a-b)b(a+bCot(x]?)>* (a-b)*~/a+bcCot[x]?

Result (type 4, 579 leaves):
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+

-a-b+aCos[2x] -bCos[2x] a+3b
~1+Cos[2x] 3(a-b)’b

4ab 2(2a+3b)

+ +

3 (a—b)3 (-a-b+aCos[2x] —bCos[Zx])z 3 (a—b)3 (-a-b+aCos[2x] -bCos[2x])

2i (1+Cos[x])

~1+Cos[2Xx] -~a-b+ (a-b) Cos[2x]
2 -1+ Cos[2x]

(1+Cos[x])

b X -2a-2./a(a-b) +b
EllipticF[i ArcSinh| Tan|[=]], ] -
2a+2./a(a-b) -b 2 -2a+2./a(a-b) +b

[2a+21/a(a—b) -b

b

2EllipticPi

)

b -2a-2./a(a-b) +b

i ArcSinh [ Tan [ i] } s
2a+21/a(a—b) -b 2 -2a+2 a(a—b) +b

]

X bTan{f]2 bTan[f]2 /
an[=] |1+ 1-
2 2a+2«/a(a—b) -b -2a+2./a(a-b) +b

(a—b)2 b \/—a—b+<a—b>Cos[2x} —Tan[x
2a+2

\Ja(a-b) -b 2]

4aTan[§}2+b (—1+Tan[§}2)2

(1+Tan[;] ) - (1+Tan[§}2)2

Problem 55: Result more than twice size of optimal antiderivative.

J Cot[x]? dx
(a+bcCot[x]2)*>?

Optimal (type 3, 94 leaves, 6 steps):

ArcTan | 2[a=b Cotixl
[x/a+bCot[x]2 Cot[x] (2a+b) Cot[x]

(a-b)*? 3(a-b) (arbcot[x]?)*? 3a (a—b)zx/a+bCo‘c[x12

Result (type 3, 194 leaves):
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V2 a-b Cos [X]
\/—a—b+ (a-b) Cos[2x]

62 aArcTanh| ] (a+b+ (-a+b) Cos[2x])?+

|

2+/a-b \/—a—b+ (a-b) Cos[2x] (3 (a+b)2C05[x] +(-3a’+2ab+b?) Cos[3x1)

\/—(—a—b+ (a-b) Cos[2x]) Csc[x]? Sin[x]]/

(6\/73 (a-b)*? (-a-b+ (a-b) Cos[2x])5/2)]

Problem 56: Result unnecessarily involves higher level functions and more than
twice size of optimal antiderivative.

Cot [x]

J dx
(a+bcot[x]2)°?

Optimal (type 3, 78 leaves, 6 steps):

ArcTanh[m‘*me X2 ] 1 1
Nres

(afb)s/2 3 (a-b) (a+bCot[x]2)3/2 (a—b)2 /a+bcot[x]2

Result (type 4, 566 leaves):
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-a-b+aCos[2x] -bCos[2x] 4
-1+ Cos[2X]

4 b? 10b

2

3 (a—b)3 (-a-b+aCos[2x] -bCos[2x]) 3 (a—b)3 (-a-b+aCos[2x] -bCos[2x])

2i (1+Cos[x])

~1+Cos[2Xx] -~a-b+ (a-b) Cos[2x]
2 -1+ Cos[2x]

(1+Cos[x])

b X -2a-2./a(a-b) +b
EllipticF[i ArcSinh| Tan|[=]], ] -
2a+2./a(a-b) -b 2 -2a+2./a(a-b) +b

[2a+21/a(a—b) -b

b

2EllipticPi

)

b ran[X]], -2a-2./a(a-b) +b

'Ar‘cSinh[ X
i X
2a+21/a(a—b) -b 2 -2a+2 a(a—b) +b

]

bTan{f]2 bTan[f]2

Ta”[;] 1+2a+2«/a(a—b) -b 1_—2a+2«/a<a—b> +b /

\Ja(a-b) -b 2

(a—b)2 b \/—a—b+<a—b> Cos [2 X] —Tan[i]z
2a+2

4aTan[§]2+b (—1+Tan[§}2)2

(1+Tan[;] ) - (1+Tan[§}2)2

Problem 57: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J Tan [x] x
(a+bCot[x]?) >/2

Optimal (type 3, 118 leaves, 9steps):
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ArcTanh| a+b Cot [x]? | ArcTanh| asb Cot[x)* ]
= b )
25/2 (a-b) 5/2
b (2a-b) b

N
3a(a-b) (a+bCot(x]?)** (a-b)*+/a+bCot[x]?

Result (type 3, 982 leaves):
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—a-b+aCos[2x] -bCos[2 }((7a—3b)b 4b3
+ +
-1+Cos[2x] 3a? (a-b)> 3a(a-b)’(-a-b+aCos[2x] -bCos[2x])?
2 (8a-3b)b?

+

3a% (a-b)’ (-a-b+aCos[2x] -bCos[2x])

\/—a—b+aCos[2x} ~bCos[2x] (~i+Cotx]) (i+Cot[x]) (a+bCot[x]?)
-1+ Cos[2Xx]

Z(a—b)S/zLog[aTan ++/a A/b+aTan[x

[b+1aTan ]-iva-b +/b+aTan[x

25/2 Log[
a’+Ja-b (-i+Tan[x])
41 ( ib+aTan[x] +Va-b r/b+aTan[x )
Log|

a?+va-b (i+Tan[x])

(-3a*+8ab-4b>+a’Csc[x] Sin[3x]) Tan[x] [-a+ibCot[x] +

va-b Cot[x]~/b+aTan[x]?

/

(a+1bCot ++a-b Cot| b+aTan[x]?

(4a5/2 (a—b)2 (-a-b+acCos[2x] -bCos[2x]) [2Jia4szc[x12—6ia3b2Csc[x12+

61a’b3Csc[x]2-21ab*Csc[x]?2-21ia*>b?Cot[x]2Csc[x]?+
41iab*Cot[x]2Csc[x]?-21b°Cot[x]2Csc[x]?-41a%b’Cot[x]*Csc[x]%+

611ab4Cot[x]4Csc[x]272]1bSCot[x}4Csc[x]27a3 a-b bCsc[x]?+/b+aTan[x]? +
a2+v/a-b b2Csc[x]2~/b+aTan[x ava-b b3Csc[x]2+/b+aTan[x]?2 +a3va-b
bCot[x]2Csc[x]%~/b+aTan[x a2+/a-b b2Cot[x]2Csc[x]%+/b+aTan[x]? +
4an3Cot[x] Csc[x]2+/b+aTan[x]? -2+/a-b b*Cot[x]2Csc[x]2/b+aTan[x]? -
a2~/a-b b2Cot[x]*Csc[x]2+/b+aTan[x]? +

ava-b b*Cot[x]*Csc[x]2~/b+aTan[x]2 -2+/a-b b*Cot[x]*Csc[x]2~/b+aTan[x]?2 ]

Problem 60: Result more than twice size of optimal antiderivative.

J(:Ot [x] \/a+bCot[x]* dx
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Optimal (type 3, 90 leaves, 8 steps):

1 b Cot[x]? 1 a-bCot[x]? 1
—WAr‘cTanh[u]+—x/a+b ArcTanh | [x] | - =+ a+bCot[x]*
2 a+bCot[x]* 2 Vva+b \/a+bCot[x]* 2

Result (type 3, 1081 leaves):

+

1 3a+3b-4aCos[2x] +4bCos[2x] +aCos[4x] +bCos[4x]
2 3-4Cos[2x] +Cos[4X]

-3a-3b+4acCos[2x] -4bCos[2x] -aCos[4x] -bCos[4X]
-3+4Cos[2x] -Cos[4X]

Cot[x]? (a+bCot[x]*) ( Va+b Log[Sec[x]2] + /b Log[Tan[x]?] -
Vb Log[b++/b +/b+aTan[x +Va+b Log[b-aTan[x]?++a+b /b+aTan[x J
(ZaSin[Zx]—2bSin[2x]—aSin[ x] -bSin[4 x] (\ﬁ +4/b+aTan[x

/

[2 (-3a-3b+4acCos[2x] -4bCos[2x] -aCos[4x] -bCos[4x])

(a—bCot -+Ja+b CotJ b+aTan[x]*

[—a3—a2b+a2\/Fx/a+b Cot[x]2-2a%bCot[x]%-2ab?Cot[x]*-ab¥2+/a+b Cot|
ab32+/a+b Cot[x]®-ab?Cot[x ] -b3Cot[x]®¥-b%2+a+b Cot[x]®+aCsc[x]?+
a’?bCsc[x]?-a’bCot[x]%Csc[x 2\/7\/a+b Cot [x]2?Csc[x]? +a2bCot[x]4Csc[x]2+
2abZCot[x}“Csc[x]z+ab3/2\/a+b Cot [ Csc[ 12 abZCot[ x]%Csc[x]?-
ab3*?+/a+b Cot[x]®Csc[x]?+b3Cot[x }SCsc +b°’?2+/a+b Cot[x]®Csc[x]?+

a2+\/a+b Cot[x]2+/b+aTan[x]* -a2+/b Cot[x b+aTan[x]* -
ab32Cot[x]%+/b+aTan[x —ameot b+aTan[x]* +
ab~a+b Cot[x]®+/b+aTan[x]* —ab3/2Cot[x] b+aTan[x]* -
b>2Cot[x]8+/b+aTan[x]* -b*+/a+b Cot[x b+aTan[x]% -

a2+/a+b Cot[x]2Csc[x]%~/b+aTan[x +a2\/7Cot 14 Csc[x]%~/b+aTan[x]* +
ab*2Cot[x]*Csc[x]2+/b+aTan[x +abﬂ€ot ]*Csc[x]?+/b+aTan[x]* -
ab>2Cot[x]®Csc[x]2+/b+aTan[x]* -ab~/a+b Cot[x]®Csc[x]2~/b+aTan[x]* +
b>/2 Cot[x]® Csc[x]%~/b+aTan[x b2+/a+b Cot[x]8Csc[x]2+/b+aTan[x]* J

Problem 61: Result more than twice size of optimal antiderivative.

JCot [x] (a+bCot[x]*) 32 9x
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Optimal (type 3, 126 leaves, 9 steps):

2 _ 2
lﬁ (3a+2b) Ar‘cTanh[M} L1 (a+b)>?ArcTanh| a-bCot[x]
a

a+bCot[x]* 2

},
a+b y/a+bCot[x]?
(2 (a+b) -bCot[x]*) \/a+bCot[x]* -

I

(a+ bCot[x}“)z’/2

A | =

Result (type 3, 1837 leaves):

3a+3b-4acCos[2x] +4bCos[2x] +aCos[4x] +bCos[4X]

3-4Cos[2x] +Cos[4Xx]

1 7 , 1 ,
(*(—Safllb)Jr—szc[x] - ZbCscx]
12 12 6

+

( a+bCot[x]* (2 (a+b)3/2Log[Sec[x]2]—\/F(3a+2b) Log[Tan[x]2}+\/F(3a+2b)

Log[b+\/Fx/b+aTan[x]4 ] -2 (a+b)3/2Log[bfaTan[x}er\/aer \/b+aTan[x]* })

[(Zaz [ 3a . 3b B 4aCos[2x] N
3-4Cos[2x] +Cos[4Xx] 3-4Cos[2x] +Cos[4Xx] 3-4Cos[2x] +Cos[4X]
4bCos[2x] aCos[4x] b Cos [4 x]
3-4Cos[2x] +Cos[4Xx] : :

3-4Cos[2x] +Cos[4x] 3-4Cos[2x] +Cos[4x]

Sin[2x] /(3a+3b—4aCos[2x] +4bCos[2x] +aCos[4x] +bCos[4x]) -
3a 3b 4aCos[2X]
2ab [ + - +
3-4Cos[2x] +Cos[4Xx] 3-4Cos[2x] +Cos[4Xx] 3-4Cos[2x] +Cos[4x]
4bCos[2X] aCos[4x] b Cos[4 X]
+ +
3-4Cos[2x] +Cos[4X]

3-4Cos[2x] +Cos[4x] 3-4Cos[2x] +Cos[4X]

Sin[2X] /(3a+3b—4aCos[2x]+4bCos[2x]+aCos[4x]+bCos[4x])—
[ 5 3a 3b 4acCos[2x]
2b ( + - +
3-4Cos[2x] +Cos[4x] 3-4Cos[2x] +Cos[4Xx] 3-4Cos[2x] +Cos[4x]
4bCos[2x] aCos[4x] b Cos [4 x]
3-4Cos[2x] +Cos[4X]

3-4Cos[2x] +Cos[4x] 3-4Cos[2x] +Cos[4x]

Sin[2 x] /(3a+3b—4aCos[2x] +4bCos[2x] +aCos[4x] +bCos[4x]) -
[2 [ 3a 3b 4acCos[2Xx]
a + - +
3_4Cos[2x] +Cos[4x] 3-4Cos[2x] +Cos[4x]

3-4Cos[2x] +Cos[4X]
b Cos[4 X]

4bCos[2X] aCos[4x]
+

+

3-4Cos[2x] +Cos[4x] 3-4Cos[2x] +Cos[4x] 3-4Cos[2x] +Cos[4X]

/<3a+3b—4aCOS[2X] +4bCos[2x] +aCos[4x] +bCos[4x]) -

[2 b [ 3a 3b 4acCos[2x]
a + - +
3-4Cos[2x] +Cos[4Xx] 3-4Cos[2x] +Cos[4Xx] 3-4Cos[2x] +Cos[4x]

Sin[4 x]
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4bCos[2X] aCos[4x] b Cos[4 X]
+ +

3-4Cos[2x] +Cos[4Xx] 3-4Cos[2x] +Cos[4Xx] 3-4Cos[2x] +Cos[4X]

Sin[4 x] /(3a+3b—4aCos[2x] +4bCos[2x] +aCos[4x] +bCos[4x]) -

[bz [ 3a 3b 4acCos[2x]
+ - +
3-4Cos[2x] +Cos[4Xx] 3-4Cos[2x] +Cos[4x] 3-4Cos[2x] +Cos[4x]
4bCos[2X] aCos[4x] b Cos[4 X]

+ +
3-4Cos[2x] +Cos[4x] 3-4Cos[2x] +Cos[4x] 3-4Cos[2x] +Cos[4x]

Sin[4 x]

/(3a+3b—4aCos[2x] +4bCos[2x] +aCos[4x] +bCos[4x]) | Tan[x]

')/

b+aTan[x]* —([a a+bCot[x]* (2(a+b)3/2Log[Sec[x]2]—

Vb (3a+2b) Log[Tan|[x }+\/F(3a+2b) Log[b++/b y/b+aTan[x]* | -
2 (a+b)*?Log[b-aTan[x]?2+Va+b \/b+aTan[x]* | /
(2 (b+aTan[x}4>3/2)J - 2 (a+b)*? Log[Sec[x]?] -
\/F(3a+2b) Log[Tan[x ]2} V_(3a+2b ) Log[b+ \/—x/b+aTan[x}4]f
2 (a+b)*?Log[b-aTan[x]?+~/a+b +/b+aTan[x ])/

( \/a+bCot \/b+aTan[} )+( a+bCot[x]*

Sec[x]?Tan[x]®

b Cot [x] Csc[x]?

2 (a+b)*? Log[Sec(x]?] -

\/F(3a+2b) Log[Tan[x ]2} V—(3a+2b ) Log| b+\/—w/b+aTan[x]4]—
2 (a+b)*?Log[b-aTan[x]?++/a+b /b+aTan[x /

+|+/a+bCot[x]* Tan[x]? —2\/?(3a+2b) Csc[x] Sec[x] +

Sec[x]? Tan[x]

(2 b+aTan[x]*

2ab(3a+2b) Sec[x]?Tan[x]?

A/ b+aTan[x (b \ﬁx/bJraTan

4 (a+b)*?Tan[x] +

2 3
2 (a+b)3/2 [—ZaSec[x]ZTan[x] n 2a+a+b Sec[x]*Tan[x] )
b+aTan[x]*

/(4 b+aTan[x]*
b-aTan| +vVa+b 1/ b+aTan[x

Problem 62: Result unnecessarily involves higher level functions and more than
twice size of optimal antiderivative.
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J Cot[x]
———dx
a+bCot[x]*
Optimal (type 3, 41 leaves, 4 steps):

_a-bCot[x]®
ArcTanh [ —2-bCotlx :

+a+b ~/a+bCot[x]*
2+/a+b

Result (type 4, 72807 leaves): Display of huge result suppressed!

Problem 63: Result unnecessarily involves higher level functions and more than
twice size of optimal antiderivative.

Cot [x]

J dx
(a+bcot[x]4)??

Optimal (type 3, 74 leaves, 6 steps):

ArcTanh [ —=2-0Cotxl— ’

Va+b /a+b Cot [x]* a+bCot[x]?
3/2
2 (a+b) 2a(a+b)+/a+bCot[x]*

Result (type 4, 61450 leaves) : Display of huge result suppressed!

Problem 64: Result unnecessarily involves higher level functions and more than
twice size of optimal antiderivative.

j Cot [x] dx
(a+bCot[x]4)>?

Optimal (type 3, 117 leaves, 7 steps):
Ar'cTanh[gf—]—""’bwc X2

Va+b ~/a+bCot[x]* a+bCot[x]? 3a’+b (5a+2b) Cot[x]?
2 (a+b)°"? 6a(a+b) (a+bCot[x]*)>? 6a2 (a+b)2[a+bcot[x]*

Result (type 4, 73108 leaves): Display of huge result suppressed!



Mathematica 11.3 Integration Test Results for 4.4.7 (d trig)~m (a+b (c cot)”~n)”p.nb | 33

Summary of Integration Test Results

64 integration problems

A - 25 optimal antiderivatives

B - 14 more than twice size of optimal antiderivatives
C - 25 unnecessarily complex antiderivatives

D - Ounable tointegrate problems

E - Ointegration timeouts



