Mathematica 11.3 Integration Test Results

Test results for the 387 problems in "4.3.0 (a trg)*m (b tan)*n.m"

Problem 59: Result unnecessarily involves imaginary or complex numbers.

jSm a+bx \VdTan[a+bx] dx

Optimal (type 4, 105leaves, 5steps):
5dSin[a+bx] dSinfa+bx]3 1
- +
6b+dTan[a+bx] 3b+/dTan[a + b x] 12b

7T
5Cscla+bx] EllipticF[a- —+bx, 2] v/Sin[2a+2bx] ~/dTan[a+bx]
4

Result (type 4, 139leaves):

Cos[2 (a+bx) ]| Sec[a+bx]
(—5 (-1)**EllipticF[i ArcSinh[ (-1)"*+/Tan[a+bx] |, -1] Sec[a+bx]?+

(—6+Cos (a+bx)]) +/Sec[a+bx]? v Tan[a +bx] /
( b+/Secla+bx]? v/Tan[a+bx] (-1+Tanl[a+bx]?)

v/dTan[a+b x]

Problem 60: Result unnecessarily involves imaginary or complex numbers.

Jsin[a+bx1 VdTan[a+bx] dx

Optimal (type 4, 75leaves, 4 steps):

dSin[a+bx] 1 L. 7T -
+ —Csc[a+bx] EllipticF[a- — +bx, 2| v/Sin[2a+2bx] V/dTan[a+bXx]
4

br/dTan[a+bx] 2b
Result (type 4, 85leaves):

1
- Cos[a+bx]
b+ Tan[a + b x]
((—1)1/4EllipticF[ler‘cSinh[(—1)1/4\/Tan[a+bx ] \/sec[a+bx]? ++/Tan[a+bx]

vdTan[a + b Xx]
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Problem 61: Result unnecessarily involves imaginary or complex numbers.

JCsc[a+bx} vVdTan[a+bx] dx

Optimal (type 4, 47 leaves, 3 steps):

1 .. T -
—Csc[a+bx] ElllpthF[a—erbx, 2] v/Sin[2a+2bx] ~/dTan[a+bx]
b 4

Result (type 4, 73 leaves):

- ! 2 (-1)**Cos[a+bx]

b+ Tan[a + b x]
EllipticF[i ArcSinh[(-1)"*+/Tan[a+bx] |, -1] v/Sec[a+bx]? v/dTan[a+bXx]

Problem 62: Result unnecessarily involves imaginary or complex numbers.

JCsc[a+bx]3\/dTan[a+bx] dx

Optimal (type 4, 77 leaves, 4 steps):

2dCsc[a+bx] 1 L. 7T .
- + —2Csc[a+bx] ElllpthF[a—7+bx, 2] \/Sin[2a+2bx] ~/dTan[a+b x]
4

3b/dTan[a+bx] 3D
Result (type 4, 115leaves):

[ZCos[z (a+bx)] Cscla+bx]?® (dTan[a+bx])>? [\/Sec[a+bx}2 +

2 (-1)"*EllipticF[i ArcSinh|[ (-1)¥*~/Tan[a+bx] |, -1] Tan[a+bx]3/2J)/

(Bbd Sec[a+bx]? (—1+Tan[a+bx]2))

Problem 63: Result unnecessarily involves imaginary or complex numbers.

JCsc[a+bx]5\/dTan[a+bx} dx

Optimal (type 4, 105leaves, 5steps):
4dCscl[a+bx] 2dCscla+bx]3 1

- - +
7b~+dTan[a+bx] 7b~/dTan[a+bx] 7b

7T
4Cscla+bx] EllipticF[a- — +bx, 2] V/Sin[2a+2bx] V/dTan[a+bXx]
4

Result (type 4, 124 leaves):
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—((ZdCos[Z (a+bx)] Cscla+bx]? ((—2+Cos[2 (a+bx)]) (secfa+bx]2)??-
4 (-1)Y*EllipticF[i ArcSinh[ (-1)Y*~/Tan[a+bx] |, -1] Tan[a+bx]7/z))/
(7b\/m\/m(—l+hn[a+bx]z) )

Problem 69: Result unnecessarily involves imaginary or complex numbers.

Jsin[a+bx13 (dTan[a+bx])>?dx

Optimal (type 4, 110leaves, 5steps):
7d*Sin[a+bx]3

3b(dTan[a+bx])>?

7d?EllipticE[a- 7 +bx, 2| Sin[a+bx] ,qsin(a+bx]?+/dTan a+bx]

+

2b+/Sin[2a+2bx] +/dTan[a+b x] b

Result (type 4, 156 leaves):
-([(42 (-1)%* Cos[a+bx] EllipticE[i ArcSinh|[(-1)"*+/Tan[a+bx] |, -1] 1/Sec[a+bx]? -

42 (-1)°*"*Cos[a+bx] EllipticF[iArcSinh[(-1)**~/Tan[a+bx] |, -1] y/Sec[a+bx]? +
(17sinfa+bx] -Sin[3 (a+bx)]) V/Tan[a+bx]

(dTan[a+bx])3/2]/ (12bTan[a+bx]3/2)]

Problem 70: Result unnecessarily involves imaginary or complex numbers.

Jsin[a+bx} (dTan[a+bx])>?dx

Optimal (type 4, 76 leaves, 4 steps):

3d’EllipticE[a- T +bx, 2] Sinfa+bX] ,gsin(a+bx] VdTan(a+bx]

- +

b+/Sin[2a+2bx] dTan[a+bx] b

Result (type 4, 128 leaves):
1

- Cos[a+bx] (dTan[a+bx])>?
bTan[a+ b x]3/?

[3 (-1)** EllipticE[i ArcSinh[ (-1)"*+/Tan[a+bx] |, -1] v/Sec[a+bx]? -

3 (—1)3/4EllipticF[jAr‘cSinh[(—1)1/4\/Tan[a+bx} |, 1] +/Sec[a+bx]? +Tan[a+bx]3"?
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Problem 71: Result unnecessarily involves imaginary or complex numbers.

JCsc[abe} (dTan[a+bx])3/2d1X

Optimal (type 4, 76 leaves, 4 steps):

2d2EllipticE[a—f+bx, 2] sinfa+bx] 2dsin[a+bx] VdTan[a+bx]

+

b~/Sin[2a+2bx] /dTan[a+bx] b

Result (type 4, 99 leaves):
1

bTan[a+bx]3/?

EllipticF[JiAr‘cSinh[(—1)1/4\/Tan[a+bx] ]» —1]) Sec[a+bx]? (dTan[a+bx])3/2

2 (—1)3/4Cos[a+bx] (—EllipticE[JlAr‘cSinh[(—1)1/4 VTanfa+bx] |, -1] +

Problem 72: Result unnecessarily involves imaginary or complex numbers.

JCsc[a+bx}3 (dTan[a+bx])3/2dlx

Optimal (type 4, 102 leaves, 5steps):

4d2Cos[a+bx] 4d2EllipticE{a—f+bx, 2] sinfa+bx] 2dCsc[a+bx] vVdTan[a+bx]

+

b~/dTan[a+ b x] b~/Sin[2a+2bx] /dTan[a+bx] b

Result (type 4, 129 leaves):

1
- 2dCsc[a+bx]

b+/Sec[a+bx]?

(w/Sec[a+bx]2 +2 (-1)**EllipticE[i ArcSinh[ (-1)"*+/Tan[a+bx] |, -1] v/Tan[a+bXx] -

2 (-1)** EllipticF[iArcSinh[(-1)**+/Tan[a+bx] |, -1] v/Tan[a+bx] | V/dTan[a + bx]

Problem 78: Result unnecessarily involves imaginary or complex numbers.

Jsin[a+bx}3 (dTan[a+bx])*>?dx

Optimal (type 4, 137 leaves, 6 steps):
5d3Sin[a+bx] d®*Sin[a+bx]3 1

+ _—

2b~/dTan[a+bx] b-+/dTan[a+bx] 4b

) T :
5d?Cscla+bx] EllipticF|a +bx, 2] V/sin[2a+2bx] +/dTan[a+bx] +
a

2dsSin[a+bx]3 (dTan[a+bx])3/2
3b

Result (type 4, 200 leaves):
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5 1 2
-~ Cos[a+bx] - — Cos|[3 <a+bx)] + = Sec[a+bx]

1 2
—Cot[a+bx]
b 2 12 3

(dTan[a+bx])5/2+

(dTan[a+bx])®?

(60 (-1)"/* ELlipticF [i ArcSinh[(-1)"*+/Tan[a+bx] |, -1] sec(a+bx]?] /

<1+Tan[a+bx]2)3/2+

106 Cos[2 (a+bx) | Csc[a+bx] Sec[a+bx]2Tan[a+bx]3/2

]J/ (24bTan[a+bx]*'?)

(1-Tan[a+bx]?) (1+Tan[a+bx]?)

Problem 79: Result unnecessarily involves imaginary or complex numbers.

jsin[a+bx} (dTan[a+bx])5/2dlx

Optimal (type 4, 108 leaves, 5steps):
5d3Sinfa+bx] 1

3b+dTan[a+bx] 6b

) _ o -
5d?Csc[a+bx] EllipticF|a +bx, 2] V/sin[2a+2bx] +/dTan[a+bx] +
4

2dsinfa+bx] (dTan[a+bx])*?
3b

Result (type 4, 133 leaves):

Cos[2 (a+bx)]| Cscla+bx]+/Sec[a+bx]?

(10 (-1)**EllipticF[i ArcSinh[ (-1)"*+/Tan[a+bx] |, -1] +
(7+3Cos[2 (a+bx)])+/Secla+bx]? VTan[a+bx]

(dTan[a+bx])5/2]/ (6bTan[a+bx]*? (—1+Tan[a+bx]2)))

Problem 80: Result unnecessarily involves imaginary or complex numbers.

JCsc[aerx} (dTan[a+bx])>'?dx

Optimal (type 4, 80leaves, 4 steps):

1 s T -
- —d?Cscla+bx] EllipticF[a- —+bx, 2] v/Sin[2a+2bx] ~/dTan[a+bx] +
3b 4

2dCsc[a+bx] (dTan[aerx])g'/2
3b

Result (type 4, 87 leaves):
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++vTan[a + b x]

2Cscla+bx) [(1)”4 EllipticF[iArcSinh[(-1)**+/Tan[a+bx] |, -1]

Sec[a+bx]?

(dTan[a+bx])5/2]/ (3bTan[a+bx]%?)

Problem 81: Result unnecessarily involves imaginary or complex numbers.

stc[a+bx}3 (dTan[a+bx])*>?dx

Optimal (type 4, 80leaves, 4 steps):

1 .. us -
—2d?Csc[a+bx] E111pt1cF[a—7+bx, 2} v/sin[2a+2bx] dTan[a+bx] +
3b 4

2dCscla+bx] (dTan[a+bx])*?
3b

Result (type 4, 88 leaves):

2 (-1)Y*EllipticF[iArcSinh[(-1)**+/Tan[a+bx] |, -1]

Sec[a+bx]?

2Csc[a+bx]

++/Tan[a + b x]

(dTan[a+bx])5/2]/ (3bTan[a+bx]*2)

Problem 82: Result unnecessarily involves imaginary or complex numbers.

JCsc[a+bx}5 (dTan[a+bx])*>?dx

Optimal (type 4, 110leaves, 5steps):
4d3Cscl[a+bx] 1

3b+~/dTan[a+bx] 3P

) T .
4d*Cscla+bx] EllipticF|a +bx, 2] V/sin[2a+2bx] /dTan[a+bx] +
a

2dCsc[a+bx]3 (dTan[a+bx])3/2
3b

Result (type 4, 110leaves):

—([2dCsc[a+bx]3
(Cos[z (a+bx)]/Secla+bx]? +2 (-1)"*EllipticF[i ArcSinh[(-1)"*~/Tan[a+bx] |,

-1] sin[2 (a+bx) ] +/Tan[a+bx] (dTan[a+bx])3/2]/[3b Sec[a+bx]2))
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Problem 83: Result unnecessarily involves imaginary or complex numbers.

JCsc[a+bx}7 (dTan[a+bx])5/2dlx

Optimal (type 4, 140leaves, 6 steps):
40d3Cscla+bx] 20d3Cscla+bx]3 1
- - +
21b~/dTan[a+bx] 21b+/dTan[a+bx] 21b

40d?Csc[a+bx] EllipticF[a—£+bx, 2| V/sin[2a+2bx] +/dTan[a+bx] +
4

2dCscla+bx]® (dTan[a+bx])>?
3b

Result (type 4, 130leaves):

—([dZCsc[a+bx]

((1+10Cos[2 (a+bx)]-5Cos[4 (a+bx)]|)Cscla+bx]?Sec[a+bx]+/Sec[a+bx]? +
80 (—1)1/4 EllipticF|[i Ar‘cSinh[(—l)l/4 VTan[a+bx] |, -1] +/Tan[a + b x]
\VdTan[a +bx] ]

Problem 89: Result unnecessarily involves imaginary or complex numbers.

/[Zlb Sec[a+bx]?

Sin[a+bx]®
J dx

vdTan[a+bx]
Optimal (type 4, 107 leaves, 5steps):
7dSin[a+bx]3 dsinfa+bx]® 7EllipticE[a—§+bx, 2} Sin[a+bx]

- +

30b (dTan[a+bx])*? 5b(dTan[a+bx])>? 20b+/Sin[2a+2bx] ~/dTan[a+bx]

Result (type 4, 153 leaves):
Cos[a+bx] vVTan[a+bx]

(42 (-1)**EllipticE[i ArcSinh[(-1)"*+/Tan[a+bx] |, -1] +/Sec[a+bx]? -

42 (-1)**EllipticF[iArcSinh[(-1)¥*+/Tan[a+bx] |, -1] v/Sec[a+bx]? +
(25-14Cos[2 (a+bx)]| +3Cos[4 (a+bx)]) Tan[a+bx]3/2])/ (120b\/dTan[a+bx1 )

Problem 90: Result unnecessarily involves imaginary or complex numbers.

Sin[a+bx]3
J dx

\VdTan[a+bx]
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Optimal (type 4, 79leaves, 4 steps):

dsinfa+bx]? EllipticE[a- 7 +bx, 2] Sin[a+bx]

- +
3b(dTan[a+bx])*? 2b+/Sin[2a+2bx] ~/dTan[a+bx]
Result (type 4, 154 leaves):
Cos[a+bx] (—6 (-1)** EllipticE[i ArcSinh[ (-1)"*+/Tan[a+bx] |, -1] \/Sec[a+bx]? +

6 (-1)>* EllipticF[iArcSinh|[(-1)¥*~/Tan[a+bx] |, -1] +/Sec[a+bx]? +
Sec[a+bx] (-5Sin[a+bx] +Sin[3 (a+bx)]) v/ Tan[a+bx]

VTanfa=bx] | / (12b+/dTan(a~bx] ||

Problem 91: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.
Sin[a + b x]
Jm

dx

Optimal (type 4, 47 leaves, 3 steps):
EllipticE [a - f +bx, 2} Sinf[a+ b x]

b+vSin[2a+2bx] /dTan[a+bx]
Result (type 4, 126 leaves):
Cos[a+bx] VTan[a + b x]

((—1)3/4 EllipticE[i ArcSinh[(-1)"*+/Tan[a+bx] |, -1] v/Sec[a+bx]? -

(-1)** EllipticF[i ArcSinh[ (-1)**+/Tan[a+bx] |, -1] y/Sec[a+bx]? +
Tan[a+bx]3/2)]/ (bx/dTan[a+bx] )

Problem 92: Result unnecessarily involves imaginary or complex numbers.

Csc[a+bx]
J dx
\dTan[a +bx]

Optimal (type 4, 72leaves, 4 steps):
2Cos[a+bx] 2EllipticE[a- 7 +bx, 2] Sin[a+bx]
b+/dTan[a+bx] b+/Sin[2a+2bx] /dTan[a+bx]

Result (type 4, 135leaves):
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2Cos[a+bx]

i

(Sec[a+bx]2+ (-1)**EllipticE[i ArcSinh[ (-1)**+/Tan[a+bx] |, -1] v/Sec[a +bx]?
vTan[a+bx] - (—1)3/4 EllipticF[jArcSinh[(—1)1/4\/Tan[a+bx] ], -1]
Sec[a+bx]? /Tan[a+bx] )/ (b\/dTan[a+bx] ))

Problem 93: Result unnecessarily involves imaginary or complex numbers.

Csc[a+bx]3
j dx

VdTan[a+bx]
Optimal (type 4, 102 leaves, 5 steps):
2dCscla+bx] 4Cosfa+bx] 4E11ipticE[a—§+bx, 2] Sin[a +bx]
5b (dTan[a+bx])3/27 Sb\/mi 5b+/Sin[2a+2bx] +/dTan[a+bx]

Result (type 4, 149leaves):

Sec[a+bx]

(-3+Cos[2 (a+bx)]|)Cscla+bx]?+/Sec[a+bx]? -

4 (-1)**EllipticE[i ArcSinh[ (-1)"*+/Tan[a+bx] |, -1] V/Tan[a+bx] +
4 (—1)3/4 EllipticF[jArcSinh[(—1)1/4\/Tan[a+bx] |, -1] VTan[a+bx] ]/

(be/Sec[a+bx]2 vdTan[a+bx]

Problem 99: Result unnecessarily involves imaginary or complex numbers.

Sin[a+bx]3
J dx
(dTanf[a+bx])??

Optimal (type 4, 112leaves, 5steps):
Sin[a+bx] Sin[a+bx]3 1
- + +
6bd~/dTan[a+bx] 3bd+dTan[a+bx] 12bd?

7T
Cscla+bx] EllipticF[a- —+bx, 2] v/Sin[2a+2bx] ~/dTan[a+bx]
4

Result (type 4, 102 leaves):

—([Csc[a+bx} (x/Sec[a+bx]2 Sin[4 (a+bx) ]+
4 (-1)Y*EllipticF[i ArcSinh[ (-1)Y*~/Tan[a+bx] |, -1] v/Tan[a + bx]
vdTan[a+bx] /[24bd2 Sec[a+bx]2))
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Problem 100: Result unnecessarily involves imaginary or complex numbers.

J Sin[a+bx] dx
(dTan[a+bx])>?

Optimal (type 4, 79leaves, 4 steps):

Sinfa+ b x] EllipticF[a—§+bx, 2] Sec[a+bx]Sin[2a+2bx]
.
bd+dTan[a+bx] 2bd+/dTan[a+bx]

Result (type 4, 126 leaves):

Cos[2 (a+bx) ]| Sec[a+bx]

((—1)1/4 EllipticF[i ArcSinh[(-1)"*+/Tan[a+bx] |, -1] Sec[a+bx]? -

Tan[a+bx]3/2)/

(b Secla+bx]? (dTan[a+bx])*? (-1+Tan[a+bx]?)

Sec[a+bx]? VTan[a+bx]

Problem 101: Result unnecessarily involves imaginary or complex numbers.

J Csc[a+bx] dx
(dTan[a+bx])>?

Optimal (type 4, 82leaves, 4 steps):
2Csc[a+bx] 1

3bd+/dTan[a+bx] 3bd?

T
Csc[a+bx] EllipticF[a——+bx, 2} v/Sin[2a+2bx] ~/dTan[a+bx]
4

Result (type 4, 110leaves):

[ZCos[z (a+bx)] secfa+bx] \/Sec[a+bx]2 (\/Sec[a+bx]2 -

(-1)**EllipticF[iArcSinh|[(-1)**+/Tan[a+bx] |, -1] Tan[a+bx]3/2])/

(Bb (dTan[a+bx])>? (—1+Tan[a+bx]2))

Problem 102: Result unnecessarily involves imaginary or complex numbers.

Csc[a+bx]3
J dx
(dTan[a+bx])>?

Optimal (type 4, 112leaves, 5steps):
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2Cscla+bx] 2Cscla+bx]3 1

21bd+/dTan[a+bx] 7bd+dTan[a+bx] 21bd?

JT
2Cscla+bx] EllipticF[a- —+bx, 2] V/Sin[2a+2bx] +/dTan[a+bx]
4

Result (type 4, 136 leaves):
(Csc[a+bx}3 ((1+10Cos[2 (a+bx)] +Cos |4 (a+bx>]) (Sec[a+bx]2>3/2—8 (—1)1/4

Cos[2 (a+bx) ] EllipticF[jAr‘cSinh[(—1)1/4\/Tan[a+bx] ], -1] Tan[a+bx]7/2))/
(42bdx/Sec[a+bx]2 vJdTan[a +b x] (—1+Tan[a+bx]2))

Problem 108: Result unnecessarily involves imaginary or complex numbers.

dx

j Sin[a+bx]7
(

dTan(a+bx])®?

Optimal (type 4, 144 leaves, 6 steps):

Sin[a+bx]3 3Sin[a+bx]®

+

20bd (dTan[a+bx])>"?  70bd (dTan[a+bx])>?

Sin[a+bx]’ 3EllipticE[a- 7 +bx, 2] Sinfa+bx]

N
7bd (dTan[a+bx])3/2 40bd?+/Sin[2a+2bx] ~/dTan[a+bx]

Result (type 4, 206 leaves):

29Sin |3 +b 9Sin|5 +b
—isin[a+bx]— 1n[ (a X”— 1n[ (a X)]+ 1
448 2240 2240 448

/(b (dTan[a+bx])5/2) +

Sin[7 (a+bx) |

Tan[a+bx]3

3Sec[a+bx] Tan[a+bx]°2 [(1)3/4 EllipticE[jAr‘cSinh[(—1)1/4\/Tan[a+bx] 1, -1] -

|/

Tan[a+bx]3/?

(-1)**EllipticF[i ArcSinh[(-1)"*+/Tan[a+bx] |, -1] +

\/1+Tan[a+bx}2

(4eb (dTan[a+bx])5/2\/1+Tan[a+bx]2

Problem 109: Result unnecessarily involves imaginary or complex numbers.

Sin[a+bx]?
J dx
(dTan[a+bx])*>?

Optimal (type 4, 114 leaves, 5steps):
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Sin[a+bx]3 sin[a+bx]5 3EllipticE[a—f+bx, 2] sinfa +bx]

+ +
1ebd (dTan[a+bx])*? 5bd(dTan[a+bx])>? 20bd2+/Sin[2a+2bx] +/dTan[a+bx]

Result (type 4, 151 leaves):
Cos[a+bx] (—6 (—1)3/4 EllipticE[jArcSinh[(—1)1/4\/Tan[a+bx] |, -1] /secia+bx]? +

6 (-1)** EllipticF[i ArcSinh|[(-1)"*+/Tan[a+bx] |, -1] 1/Sec[a+bx]? +
(Sin[4 (a+bx)] -6Tan[a+bx]) v/Tan[a+bx]

v Tan[a + b x]

/(40bd2\/dTan[a+bx} )]

Problem 110: Result unnecessarily involves imaginary or complex numbers.

Sin[a+bx]3
J dx
(

dTan[aerx])S/2

Optimal (type 4, 84 leaves, 4 steps):

Sinfa+bx]3 EllipticE[a-fwx, 2| sinfa+bx]

"

3bd(dTan[a+bx})3/2 2bd?+/Sin[2a+2bx] +dTan[a+bx]
Result (type 4, 144 leaves):

Cos[a+bx] VTan[a + b x]

(3 (-1)** EllipticE[i ArcSinh[ (-1)**+/Tan[a+bx] |, -1] v/Sec[a+bx]? -

3 (-1)**EllipticF[iArcSinh[(-1)Y*~/Tan[a+bx] |, -1] «/Sec[a+bx]? +
(4+Cos[2 (a+bx)]) Tan[a+bx]3/2]]/ (dezx/dTan[aerx] )

Problem 111: Result unnecessarily involves imaginary or complex numbers.
Sin[a+bx]
J dx
(dTan[a+bx])*>?

Optimal (type 4, 78leaves, 4 steps):

2Sinfa+bx] 3EllipticE[a- 7 +bx, 2] Sinfa+bx]

bd (dTan[a+bx])>? bd2+/Sin[2a+2bx] /dTan[a+bx]

Result (type 4, 142leaves):
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1
Cscla+bx] |-5+Cos[2 (a+bX)]| - ————

Sec[a+bx]?

6 (—1)3/4 EllipticE{jAr‘cSinh[(—1)1/4\/Tan[a+bx] |, -1] VTan[a+bx] +

2bd?

1

Sec[a+bx]?

6 (—1)3/4 EllipticF[jArcSinh[(—1)1/4\/Tan[a+bx] |, -1] VTan[a+bx] | V/dTan[a+bx]

Problem 112: Result unnecessarily involves imaginary or complex numbers.

J Csc[a+bx] dx
(dTan[a+bx])®?

Optimal (type 4, 110leaves, 5steps):

2Cscla+bx] 6 Cos[a+bx] 6EllipticE[aff+bx, 2| sinfa+bx]
+

- +
5bd(dTan[a+bx])*? s5bd>+/dTan[a+bx] 5bd>+/Sin[2a+2bx] VdTan[a+bx]

Result (type 4, 192 leaves):

(?Csc[a+bx} —§Csc[a+bx]3—§Sin[a+bx]) Tan[a+bx]3

+

b (dTan[a+bx])>?

{65ec[a+bx] Tan[a +bx]%/?2 [(—1)3/4 EllipticE[iArcSinh[(-1)**+/Tan[a+bx] |, -1] -

|/

Tan[a + b x]3/?

(-1)** EllipticF[i ArcSinh[ (-1)"*+/Tan[a+bx] |, -1] +

\/1+Tan[a+bx12

[Sb (dTan[a+bx1)5/2\/1+Tan[a+bx12)

Problem 113: Result unnecessarily involves imaginary or complex numbers.

Cscl[a+bx]3
J dx
(dTan[a+bx])®?

Optimal (type 4, 140leaves, 6 steps):
2Cscla+bx] 2Cscla+bx]?

.
15bd (dTan[a+bx])?* 9bd (dTan[a+bx])*?

4 Cos[a+bx] 4E11ipticE[a7§+bx, 2| sinfa+bx]

+

15bd?+/dTan[a+bx] 15bd2-+/Sin[2a+2bx] ~/dTan[a+b x]
Result (type 4, 204 leaves):
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2 16 ; 2 s 4 . 3
[(*Csc[a+bx]+szc[a+bx] - —Csc[la+bx]>-—Sin[a+bx]| Tan[a + b x]
15 45 9 15

(b (dTan[a+bx])5/2) +

/

4Sec[a+bx] Tan[a+bx]>"? [(1)3/4 EllipticE[jAr‘cSinh[(—1)1/4\/Tan[a+bx] 1, -1] -

|/

3/2
(-1)**EllipticF[i ArcSinh[ (-1)"*+/Tan[a+bx] |, -1] + Tan[a +bx]
\/1+Tan[a+bx}2

(15b (dTan[a+bx])5/2\/1+Tan[a+bx]2

Problem 115: Result unnecessarily involves higher level functions.

J(asin[eﬂcx])3/2\/bTan[e+fx] dx

Optimal (type 4, 88 leaves, 3 steps):
2b <asin[e+-{=x])3/2 4 a%2+/Cos[e +f x] EllipticF[i (e+fx), 2] V/bTan[e +fx]

3f+bTan[e+ fx] 3f+aSin[e+ fx]
Result (type 5, 77 leaves):

_([zb

(31c (Cos[e+-Fx]2)1/4\/bTan[e+Fx] )]

3

(Cosle+fx]?) Y% _ Hypergeometric2Fi [

N |-
nw

i 3 2 s 3/2
, Z,Sln[eﬂcx}] (asinfe+fx]) )/

Problem 117: Result unnecessarily involves higher level functions.

J\/bTan[eJr-Fx]
\JaSin[e+fx]

dx

Optimal (type 4, 50 leaves, 2 steps):

2+/Cos[e+fx] EllipticF[i (e+fx), 2] VbTan[e + fx]
f+vaSin[e + fx]

Result (type 5, 69 leaves):

[Hyper‘geometr‘icZFl[l, 3, i, Sin[e+fx]?]| sin[2 (e+fx) | VbTan[e+fx]
2 4 2

(Zf (Cos[e+Fx]2)1/4\/aSin[e+Fx] )

/
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Problem 118: Result unnecessarily involves higher level functions.
J \bTan[e + f Xx]
(

3/2

dx
asSinfe+fx])

Optimal (type 3, 107 leaves, 7 steps):

ArcTan|+/Cos[e+fx] | V/Cos[e+fx] vVbTan[e+fXx]

af+vaSin[e+ fx]
ArcTanh[+/Cos[e +fx] | V/Cos[e+fx] VbTan[e+fx]

af+vaSin[e+fx]
Result (type 5, 66 leaves):

) )

—([2 (fCot[eJr-Fx}Z)”4 Hypergeometric2Fi | , Cscle+fx]?] (bTan[e +fx] )3/2J/

»jw
AW
» N

(Bbf (aSin[e+fx])3/2))

Problem 119: Result unnecessarily involves higher level functions.
J \VbTan[e + f x]
(

dx

asinfe+fx])%?

Optimal (type 4, 86 leaves, 3 steps):

b v/Cos[e + f x] EllipticF[% (e+fx), 2] VbTan[e+fx]
- +
a2f+/asSin[e+fx] “/bTan[e + fx] a?f+asSin[e+fx]

Result (type 5, 89leaves):

2 4 2
(Zazf (Cos[e+fx]2)1/4\/asin[e+fx] v/bTan[e + f x] )

1 3 3
[b (72 (Cos[e+fx]2)1/4+Hypergeometric2F1[—, =, =, Sinfe + fx]?| Sin[e+fx}2))/

Problem 120: Result unnecessarily involves higher level functions.

J(asin[eﬂ"x])s/2 (bTan[e+fx])>?dx

Optimal (type 4, 126 leaves, 4 steps):
24 2% b? E1lipticE [i (e+fx), 2] Vasin[e+fx]

- +

5f+/Cos[e+fx] VbTan[e+fx]
12a2b+/asSin[e+fx] v/bTan[e+fx] 2b (aSin[e+Fx])5/2\/bTan[e+fx}

5f 5f

Result (type 5, 99 leaves):
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[az b 3/4

(Cos[e+fx]2)** (11+Cos|[2 (e+fx)]

1
12 Cos[e + f x]* Hypergeometric2F1[ =, =, =, Sinfe + f x]?]
4 2 2

/ (Sf (Cos[e+fx]2)3/4)

),
1 3 ]

vasin[e+fx] VbTan[e+ fx]

Problem 122: Result unnecessarily involves higher level functions.

J\/asin[e+1:x} (bTan[e+-Fx])3/2d1x

Optimal (type 4, 84 leaves, 3 steps):
4 b? EllipticE[i (e+fx), 2| Vasin[e+fx] 2b~/asin[e+fx] VbTan[e+fx]
N

f+/Cos[e+fx] v/bTan[e + f x] f
Result (type 5, 83 leaves):

1
(Cos[e+fx]?) 3% _Cos[e + f x]2 Hypergeometric2F1 [= =,

[Zb
4 2

N W

, Sinfe +fx]?]

vJaSin[e+fx] VbTan[e+fx] )/(-F <Cos[e+fx]2)3/4)

Problem 124: Result unnecessarily involves higher level functions.

(bTan[e+fx])>?
J dx

(asin[e+fx])??

Optimal (type 4, 90 leaves, 3 steps):
2b? E1lipticE[ (e« fx), 2] Vasinfe+fx]  p./asin[esfx] VbTan|e+Fx]
- +

a2f~/Cos[e+fx] VbTan[e+fx] a’ f

Result (type 5, 92 leaves):

|

3
, —» =, Sinfe+fx]?]

2Cos[e+fx] (Cos[e+fx]?) 3% _Cosl[e+fx]3 Hypergeometric2Fi |
2

|
N |

(bTan[e+fx])>?

/(a1C (Cos[e+fx]2)3/4\/asin[e+fx] )

Problem 125: Result unnecessarily involves higher level functions.

dx

J(bTan[eﬂcx])”2

(aSin[eercx])S/2

Optimal (type 3, 145leaves, 8steps):
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b? ArcTan[+/Cos[e+fx] | VaSin[e+fx]

a3f+/Cos[e+fx] VbTan[e+fx]
b2 ArcTanh[+/Cos[e + fx] | VaSin[e+fx] 2b+/bTanfe + f x]
N
a3 f+/Cos[e+fx] VbTan[e+fx] a2 f+/asSinfe + f x]

Result (type 5, 68 leaves):

) B

7([2b [—1+ (—Cot[e+fx]2)1/4 Hypergeometric2F1|

, Cscle+fx]?] | VbTan[e + fx] )/

)
4

N R
F QPN

(aZ-F\/aSin[eﬂcx} )]

Problem 126: Result unnecessarily involves higher level functions.

])9/2

dx

(asin[e+fx
J VbTanfe+fx]
Optimal (type 4, 123 leaves, 4 steps):

4a2b (asinfe+fx])¥? 2b (asinfe+fx])*? 8a®EllipticE[} (e+fx), 2] Vasinfe+fx]

- +

15f (bTan[e+fx])** 9f (bTan[e+fx])>? 15f~/Cos[e+fx] VbTan[e+fx]

Result (type 5, 100 leaves):

#

(Cos[e+1:x]2)3/4 (-17+5Cos[2 (e+fx)]) +12Hyper‘geometr‘ic2F1[1, l, i, Sinfe+fx]?]
4 2 2

/(901‘: (Cos[e+fx]2)3/4\/bTan[e+fx] )

Vasinfe+fx] Sin[2 (e+fx) |

Problem 128: Result unnecessarily involves higher level functions.

5/2

dx

J(asin[eJrFx])
VbTan[e+fx]
Optimal (type 4, 88 leaves, 3 steps):

2b (asinfe«fx])®? 4 a2 EllipticE[% (e+fx), 2] Vasin[e+fx]

N
5f<bTan[e+fx])3/2 5f+/Cos[e+Ffx] v/bTan[e + fx]
Result (type 5, 87 leaves):

i

3/4

2 . 1 3 2
(Cos[e+fx]?)>"* - Hypergeometric2F1[ =, —, =, Sin[e +fX] })

4 2

/(SF (Cos[e+Ffx]2)**bTan[e +fx] ))

N |

Vasin[e+fx] Sin[2 (e+fx) |
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Problem 130: Result unnecessarily involves higher level functions.

J\/aSin[eﬂcx] q
\VbTan[e + fx]

X

Optimal (type 4, 50 leaves, 2 steps):
2 EllipticEE (e+fx), 2] Vasin[e+fx]

f+/Cos[e+fx] /bTan[e + f x]

Result (type 5, 69 leaves):
. 11 3 _. - .
[Hyper‘geometr‘1c2F1[—, ~, =, Sin[e+fx]?] Vasin[e+fx] Sin[2 (e+fx)]
4 2 2

(21: (Cosfe+fx]?)**v/bTan[e+ fx] )

/

Problem 131: Result unnecessarily involves higher level functions.
J 1
vasSin[e+fx] VbTan[e+fx]

dx

Optimal (type 3, 106 leaves, 7 steps):

ArcTan[+/Cos[e+fx] | /aSin[e+fx]  ArcTanh[+/Cos[e+fx] | VaSin[e+fx]

af+/Cos[e+fx] +/bTan[e+fx] af+/Cos[e+fx] VbTan[e+fx]

Result (type 5, 64 leaves):

) )

—([2 (—Co’c[e+1‘:x12)1/4 Hypergeometric2Fi | , Cscle+fx]?] VbTan[e + fx]

/

>
4

IS
ENIS

(bf\/asin[eﬂcx] ))

Problem 132: Result unnecessarily involves higher level functions.
1

J(aSin[e+-Fx])3/2\/bTan[e+-Fx}

dx

Optimal (type 4, 87 leaves, 3 steps):
byasinfesfx]  EllipticE[} (e+fx), 2] VaSin(e+fx]

a21c(bTan[e+1cx])3/2 a2f+/Cos[e+fx] v/bTan[e+fx]

Result (type 5, 89 leaves):
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7({b\/asin[e+fx}

)

(2 (Cosfe+fx]?) *'% 4 Hypergeometric2F1|

N |

3 . 2 . 2
> —» Sin[e +fx] ]Sln[e+-Fx]
2

|/

AR

(Zazf (Cos[e+1‘:x]2)3/4 (bTan[e+-Fx])3/2))

Problem 133: Result unnecessarily involves higher level functions.
1

J(aSin[eJrFx])5/2\/bTan[e+1¢x}

dx

Optimal (type 3, 146 leaves, 8steps):
b

2a?f~/aSin[e+fx] (bTan[e+fx])*?

ArcTan|+/Cos[e+fx] | VaSin[e+fx] ArcTanh[+/Cos[e+fx] |aSin[e+fx]

+

4a3f+/Cos[e+Ffx] /bTan[e + f x] 4a3f+/Cos[e+fx] /bTan[e +fx]

Result (type 5, 82 leaves):

- ( Cot[e+fx]?+ (-Cot[e +fx]2)1/4 Hypergeometric2F1|

) )

5
=, Cscle+fx]?]
a4

TN
FNQU

Sec[e+fx] VaSin[e+fXx]

/(2a3f\/m))

Problem 137: Result unnecessarily involves higher level functions.
J \VaSin[e + f x]
(

bTan[e+-Fx])3/2

dx

Optimal (type 3, 141 leaves, 8steps):

2+/aSin[e+fx]  aArcTan|/Cos[e+fx] |VCos[e+fx] VbTan[e+fXx]
bfbTanle s Fx] b? £ /asin[e Fx] _
aArcTanh|[+/Cos[e+fx] | V/Cos[e+fx] /bTan[e+fx]

b2 f+/aSin[e + fx]
Result (type 5, 87 leaves):

[z

3Cos[e+fx]2—(—Cot[e+-Fx}2)3/4Hyper‘geometr‘ic2F1[ , s —, Cscle+fx]?]

7
4

N |w
»w

Sec[e+fx]2VaSin[e+fx] /(3b-F\/bTan[e+Fx])
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Problem 138: Result unnecessarily involves higher level functions.

1
J(aSin[ewa])B/2 (bTan[e+fx])>?

dx

Optimal (type 3, 151 leaves, 8 steps):
1

2bf (aSin[e+-Fx])3/2\/bTan[e+-Fx]

ArcTan[+/Cos[e+fx] | +/Cos[e+fx] /bTan[e+fx]

4ab?2f+asSinfe +fx]

ArcTanh[+/Cos[e +fx] | v/Cos[e+fx] +/bTan[e+fx]
4ab%f+/aSin[e+fx]
Result (type 5, 70 leaves):

+

+

Hypergeometric2F1 { i—, j—, Z—,Csc [e+f x] 2}

(~Cot[e+f x]2)V/*

6bf (asinfe+fx])*?+/bTan[e+fx]

Problem 139: Result unnecessarily involves higher level functions.

11/2

dx

J(asin[ewa])

(bTan[e+1¢x])3/2

Optimal (type 4, 167 leaves, 5steps):
4a* (asinfe+fx])*? 2a? (aSin[e+fx])”? 2 (aSin[e+fx])?
77bfbTante s Fx]  77bfybTanteFx]  11bfbTanier Fx]
8a6mEllipticF[% (e+fx), 2] VbTan[e+fx]
77b2f~/aSin[e+fx]

Result (type 5, 106 leaves):

+

[a“ [2 (Cos[e+1‘x]2)1/4 (1-24Cos[2 (e+fx)]+7Cos[4 (e+Ffx)])+

. E . 2 . 3/2
32 Hypergeometric2F1[ ~, =, =, Sin[e +fx]?] (asinfe+fx])

13
2 4 2

(616bf (Cosfe+fx]?)"*bTan[e+ fx] )

Problem 140: Result unnecessarily involves higher level functions.

7/2

dx

j(asin[ewa])

(bTan[e+-Fx])3/2

Optimal (type 4, 130leaves, 4 steps):
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2a% (asin[e+fx])*? 2 (asin[e+fx])’?
21bfybTanfesfx] 7bfbTanfe-Fx]
4a4\/mEllipticF[% (e+fx), 2] VbTan[e+fx]
21b2f~/aSin[e+fx]
Result (type 5, 95leaves):

i

(Cosfe+fx]2)¥* (-1+3Cos[2 (e+fx)]) - 2Hypergeometric2Fl|

)

N |

3 X )
, =, Sinfe+fx]?]
2

Hjw

(aSin[e+fx])3/2]/ (Zlbf (Cos[e+fx]2)1/4\/bTan[e+-Fx] ))

Problem 141: Result unnecessarily involves higher level functions.

(aSin[e+Fx])3/2
J dx

(bTan[e+-Fx])3/2

Optimal (type 4, 93 leaves, 3 steps):
2 <asin[e+fx])3/2 2a%+/Cos[e+fx] EllipticF[% (e+fx), 2] VbTan[e + fx]
N

3bf+/bTan[e+ fx] 3b2f+aSin[e + fx]
Result (type 5, 79 leaves):
( (2 (Cosfe+fx]?) ey Hypergeometric2F1|

(Bbf (Cos[e+fx]2)1/4\/bTan[e+fx] )

N |

bl 3

, Sinfe +fx)?] (aSin[e+fx})3/2J/

S jw
N W

Problem 142: Result unnecessarily involves higher level functions.
J 1
Vasin[e+fx] (bTan[e+fx])*?

dx

Optimal (type 4, 86 leaves, 3 steps):

1 \/Cos[e+fx] EllipticF[% (e+fx), 2] V/bTan[e+fx]
bf+/aSin[e+fx] VbTan[e+fx] b2 f+/aSinfe + f x]

Result (type 5, 89 leaves):

1 3 3
[—2 (Cos[e+fx}2)1/4—Hyper‘geometr‘icZFl[—, =, =, Sinfe+fx]?| Sinfe+fx]? /
2 4 2
(Zb'F(Cos[e+fx]2)1/4\/aSin[e+-Fx] v/bTan[e + f x] )

Problem 143: Result unnecessarily involves higher level functions.
J 1
(asinfe+fx])>? (bTan[e+fx])>?

dx
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Optimal (type 4, 130 leaves, 4 steps):

1 1
3bf(aSin[eﬂcx])S/z\/m+6a2bF\/aSin[e+fx} v/bTan[e + f x] .
mEllipticFE (e+fx), 2] VbTan[e+fx]

6a2b2f~/aSin[e+fx]

Result (type 5, 104 leaves):

[2 (Cosfe+fx]?)¥* (1-2Cscle+fx]?) -

| W

. 1 3 . .

Hypergeometric2F1[ =, =, =, Sinfe + f x]?| Sln[e+fx]2)/
2 2

vJasSin[e+fx] VbTan[e + fx] )

S

(12a2b1c (Cos[e+fx]2)1/

Problem 144: Result unnecessarily involves higher level functions.
J 1
(asinfe+fx])®? (bTan[e+fx])>?

Optimal (type 4, 167 leaves, 5 steps):
1

5bf (asinfe+fx])??+/bTan[e+fx]
1 1
+
30albf (aSin[e+'Fx])5/2\/bTan[e+-Fx] 12a*bf+/aSin[e+fx] VbTan[e+fx]
v/ Cos[e + fx] EllipticF[% (e+fx), 2] V/bTanle+fx]
12 a*b%2 f+/aSin[e + fx]

Result (type 5, 114 leaves):

+

[2 (Cos[e+fx]2)1/4(5+2Csc[e+fx12—12Csc[e+fx14)—
13
27 4
(120a4b-F(Cos[e+-Fx}2>1/4\/asin[e+fx} vbTan[e + fx] )

3
5 Hypergeometric2Fi | » —» Sin[e+fx]?] Sinfe+fx]?
2

/

Problem 173: Result more than twice size of optimal antiderivative.

dx

J (asinfe+fx])"
(

bTan[e+Fx])3/2
Optimal (type 5, 79leaves, 2 steps):
11 1
~||2H tric2F1|-=, = (-1+2m), = (3+2m), Si +fx)? Si +f ’"]
([ ypergeometric2Fi| 24 ( m) . ( m), Sin[e+fx]2| (aSin[e+fx]) /

(b-F (1-2m) (Cos[e+Fx]2)1/4\/bTan[e+-Fx] )]
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Result (type 5, 224 leaves):

1

Sec[e+fx]* (Sec[e+fx]?): (~4em)

(asinfe+fx])"

m, 1 (—1+2m), 1 <3+2m), _Tan[e+fx]2] +

(Hyper‘geometr‘icZFl [
27 4 4

(Cos[z(e+fx)]5ec[e+fx]2 -(3+2m)
. m 1 1
Hypergeometric2F1[—, — (-1+2m), = (3+2m), ~Tan[e+fx]?] +2 (-1+2m)
27 4 4

. 2+m 1
Hypergeometric2F1| ——, = (3+2m),

(7+2m), ~Tan[e +fx]?| Tan[e + fx]?
2 4 4

|/

((3+2m) (—1+Tan[e+fx]2))])/(bf(—1+2m> JVoTanle - ¥x] |

Problem 174: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(aSin[ewa])m (bTanfe+fx])"dx

Optimal (type 5, 83 leaves, 2 steps):
o
b f (1 +m+ n)

+nN
b)

1n 1
(Cos[e+fx]?) 2 Hypergeometric2F1|

N |

(1+m+n), i (3+m+n), Sinfe+fx]?]
(asinfe+fx])" (bTan[e+fx])""

Result (type 6, 2107 leaves):

[(3+m+n) AppellFl[% (Temen),n, 1em, % (3emen), Tan[i (e £x)]%, —Tan[% (e+£x)]°]

Sin[e+fx]*" (asin[e+fx])"Tan[e+ fx]" (bTan[e+-Fx])”]/

(-F (1+m+n) | (3+m+n) AppellF1|

N |

(1+m+n), n, 1+m, 1 (3+m+n), Tan[1 (e+-FxH2,
2 2

N | - ~

~Tan]| <e+-Fx)]2]—2 (1+m) AppellF1|

N |

1
(3+m+n), n, 24m, = (5+m+n),
2

Tan[l <e+fx)]2, —Tan[1 (e+-Fx)]2] —nAppellFl[1 (34m+n), 1+n, 1+m,
2 2 2

N |

(5+m+n), Tan[% (e+-Fx)]2, -Tan]| (e+~FxH2]] Tan[% <e+-Fx)]2J

1
n(3+m+n) AppellF1|[ = (1+m+n), n, 1+m,
2

(3+m+n), Tan| (e+1°x)]2,

N

—Tan[l <e+fx)]2} Sec[e+-FX}ZSin[e+fx}1““Tan[e+fx}’1*“)/
2
[(1+m+n) (<3+m+n) AppellFl[l (1+m+n), n, 1+m, 1 (3+m+n), Tan[1 (e+-Fx)]2,
2 2 2
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—Tan{l (e+FxH2] -2 | (1+m) AppellFl[l (3+m+n), n, 2+m, 1 (5+m+n),

2 2 2
Tan{l (e+fo2, —Tan[l (e+fx)}2} —nAppellFl[l (3+m+n), 1+n, 1+
2 2 2
m, 1 (5+m+n), Tan[l (e+-FxH2, —Tan[1 (e+fx)]2}] Tan[l (e+fx)}2]) +
2 2 2 2

((1 +m) (3+m+n) AppellF1]

N |

(L+m+n), n, 1+m, 1 <3+m+n),Tan[l (e+-FxH2,
2 2

—Tan[l (e+fx)]2} Cos[e+fx]Sin[e+fx]"Tan[e + fx]" /
2
((1+m+n) (<3+m+n) AppellFl[l (1+m+n), n, 1+m, 1 (3+m+n), Tan[1 (e+fx)]2,
2 2 2

1 2 1 1
~Tan| = (e+-FxH | -2 ((1+m> AppellFl[g (3+m+n), n, 2+m, N (5+m+n),
2

(e+-FxH2, —Tan[l (e+fx”2} —nAppellFl[l (3+m+n), 1+n, 1+
2 2

(5+m+n), Tan[% (e+fo2) ,Tan[i (e+fx)]2} Tan[% (e+fo2]) +
1

(3+m+n)Sinfe+fx]*" (— (1+m) (1+m+n) Appe11F1[1+1 (1+m+n),
2

3+m+n

n, 2+m, 1+l (3+m+n), Tan[1 (e+fx”2, —Tan[1 <e+fx)]2]
2 2 2

Sec[l(e+fx)]2Tan[l(e+fo+ n(1+m+n)
2 2 3+m+n
1 1 1 2
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2 2 2

~Tan|

N |

(e+-Fx)]2] Sec[% (e+-Fx)]2Tan[ (e+-FxH)J] Tan[e +fx]"

1
2
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Problem 175: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

JSin[ewa}“ (bTanfe+fx])"dx

Optimal (type 5, 50 leaves, 2 steps):
Hypergeometric2Fi|3, ‘F”T”, ”T“, ~Tan[e+fx]?| (bTan[e+fx] )5”'

bS £ (5 +n)
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Result (type 6, 7770 leaves):
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=N

5+n 1 2 2
, N, 5 ——, Tan|— (e+fXx , -Tan|— (e+fx
S Tan] (e )], Tan[ (e £x)] 7]+

3+n
2 (—4Appe11F1[



28 | Mathematica 11.3 Integration Test Results for 4.3.0 (a trg)”~m (b tan)”~n.nb

;“J Tan[l (e+fx)]2, —Tan[l (e+fx)}2}

3+n
nAppellFl[ ——, 1+n, 4,
2 2 2 2

Tan[l (e+fx)]2J +Appe11F1[1+—n, n, 5, 3;n, Tan[1 <e+fx)]2,
2 2 2 2
—Tan{l (e+fx”2]/ ((3+n) AppellFl[lJr—n, n, 5, 3;n, Tan[l <e+fx)]2:
2 2 2 2
—Tan[l(e+fx>]2}+2[—5AppellF1[3+—n, n, 6, 5+_n) Tan[l(eﬂcx)]z,
2 2 2 2
1 3+ 5+n
—Tan[;(eﬁ:x)] ]+nAppe11F1[T 1+n, 5,
1 2 1 2
Tan[g(eﬂcx)] ,—Tan[;(eﬂcx)] ]]Tan (e+fx)

1

7))
Tan[i (e+Fx)]

24" (3+n) Sec[l (e+fx”2

2 —1+Tan[ (eJr-I:xH2

(1+n) (1+Tan[§ (e+-Fx)]2)5

;n’ Tan{% (e+-FxH2, —Tan[% (e+fx)]2}

JnJ )

1+n
( {AppellFl[

(1+Tan[§ (e+fx)]2J2J/
(<3+n) AppellFl[th, n, 3, 3+Tn, Tan|— (e+fx)]2, —Tan[i (e+fx”2} +

5+n

n’ n, 4, —, Tan| (e+fx)]2, —Tan{l (e+FxH2] +n
2 2

3+
2 (—3 AppellF1|

2 1 2
(e+fx)]", —Tan[; (e+fx)]7]
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Problem 176: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.
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Problem 180: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.
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Problem 181: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.
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Problem 183: Result more than twice size of optimal antiderivative.
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Problem 184: Result more than twice size of optimal antiderivative.
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= 4Cot[l (e +fx) ]zHyper‘geometr‘iCZFl{—1+ E, n, E, Tan{l (e+-FxH2] +
-2+n 2 2 2 2
6Hyper‘geometr‘ic2F1[§, n, 1+ g, Tan[i (e+fx) ]2] 1
n +2+n
. n n 1 2 1 2 1
4 Hypergeometric2F1[1+ —, n, 2+ —, Tan| = (e+fx) ] | Tan[ = (e+fx)] +
2 2 2 2 4 +n

Hypergeometric2F1[2 + E, n, 3+ D, Tan{l (e+1:x)]2] Tan{l (e+1:x)]4 (bTan[e+fx])"
2 2 2 2

Problem 222: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

JCot[e+-Fx1'"Tan[e+fx1”d1x

Optimal (type 5, 62 leaves, 3 steps):
_
f(l-m+n)

1 1
Cot[e + f x]"Hypergeometric2F1[1, = (1-m+n), = (3-m+n), -Tan[e+fx]?| Tan[e + fx]**"
2 2

Result (type 6, 2965 leaves):

_ ( [2 e" Log[Cot[e+f x]]+nLog[Tan[e+f x]] (73 m- I"I)

AppellFl[% (1-m+n), -m+n, 1, i (3-m+n), Tan[% (e+fx)]2, 7Tan[§ (e+fx)]2]

Cos[l(e+fx”2Cot[1(e+fx)]Cot[e+-Fx]2"‘*”Tan[e+Fx]” /[F(1+mn)
2 2
(2AppellF1[5(3—m+n),—m+n, 2, l(5—m+n),Tan[1(e+-Fx>]2,—Tan[1<e+-Fx)]2]+
2 2 2 2
1 1 2
2 (m-n) AppellF1] - (3-m+n), 1-m+n, 1, (5-m+n), Tan[ = <e+-Fx)] ,
2 2

1
2
1 2 1
~Tan[ = (e+fx)| ]+ (73+m7n)AppellF1[; (1-m+n), -m+n, 1,
2

%(3—m+n), Tan[% (e+fx”2, —Tan[% (e+fx)]2} Cot[% <e+fx)]2
(([2(3+mn)nAppellF1[ %(eJr-Fx)]z,

N |

(1-m+n), -m+n, 1, % (3-m+n), Tan|
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—Tan[; (e+fx)]2} Cos[i (e+fx)]2Cot[§ (e+fx)]| Cotie+fx]™

Sec[e+-Fx}2Tan[e+fx}’1*“J/ [(—1+m—n) (ZAppellFl[l (3-m+n),
2

-m+n, 2, 1 (5-m+n), Tan| <e+fx)]2, —Tan[l (e+fx”2] +
2 2

N |

1 1 2
2 (m-n) AppellF1| — (3-m+n), 1-m+n, 1, (5—m+n),Tan[; (e+-FxH ,
2

1
2
—Tan[ [

N |

(e+fx)]2] +(-3+m-n) AppellF1 1 (1-m+n), -m+n, 1,
2

;(3—m+n): Tan[% (eﬂcX)]Z: —Tan[% (e”cx)]z] cOt[% (e+fx)]2)J] :

(2 (—3+m—n)Appe11F1[1 (1-m+n), -m+n, 1, 1 (3-m+n), Tan[l (e+fx”2,
2 2

2

—Tan[1 (e+fx)]2} Cos[1 (e+-Fx)]ZCot[e+fx]"‘Tan[e+-Fx]“ /

2 2

((—1+m—n) 2AppellF1[l (3-m+n), -m+n, 2, 1 (5-m+n), Tan[l (e+fx”2,
2 2 2

-Tan 1 (e+fx) ]2] +2 (m-n) AppellFl[l
2

[ (3—m+n),1—m+n,1,1(5—m+n),
1
2

N

Tan| (e+fx)]2, ~Tan| (e+1:x)]2] + (-3+m-n) AppellF1]

N |

N R

1-m+n), -m+

N S

n, 1, 1 (3-m+n), Tan[ = (e+-FxH2, -Tan]|
2 2

+

(e+fx)]2] Cot |

(e+fx)]2J

(e+-Fx)]2,

/

(5-m+n), Tan[1 (e+Fx”2,
2

N |

AppellFl[

“73+m7

—Tan[

(1-m+n), -m+n, 1, 1 (3-m+n), Tan|
2

N |

2

N R

(e+fx)] Cot |

N R

(e+-Fx)]ZCot[e+Fx]’"Tan[e+Fx]”

N |

((—1+m—n)

1 1
2 AppellF1| ~ (3-m+n), -m+n, 2, =
2

2
1 2 1 1
~Tan| = (e+fx) | ]+2(mfn)Appe11F1[; (3-m+n),1-m+n, 1, ; (5-m+n),
2
1 2 1 2
Tan[= (e+fx)|", -Tan[= (e+Fx)| | + (-

3+m-n) AppellF1|
2 2

N |

N R

1-m+n), -m+
n, 1, 1 (3-m+n), Tan[l (e+-FxH2, —Tan[l <e+fx)]2] Cot|
2 2 2

(2 (-3+m-n) Cos|

<e+fx)]2)

(e+fx)]2Cot[

N |

(e+fx)] Cotie+fx)™

N |

1 1 1
(— 1-m+n) AppellF1[1+ = (1-m+n), -m+n, 2,1+ = (3-m+n),
3-m+n 2

Tan[l(eﬂcx)}z,—Tan[ (e+fx)] Sec[1
2 2

1

(-m+n) (1-m+n) AppellF1[1+

N
[E—

(e+-FxH2Tan[

N |
N |

<e+'FX)] +

N |

; (1-m+n), 1-m+n, 1,
—m+n

1w ranl 2 (e )% Ton( o))
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Sec[l(eﬂcx)}zTan[l(e+fx)] Tan[e+fx]“/

2 2

((—1+m—n) 2AppellF1[l(3—m+n),—m+n, 2,1(5—m+n),Tan[£(e+-FxH2,
2 2 2

1 2 1 1
—Tan[;(eﬂcx)] | +2 (m-n) AppellFl[E(B—m+n),1—m+n, 1, = (5-m+n),
Tan[l(ewa)]z,—Tan[l(e+Fx)]2]+(—

2 2

1

3+m-n) AppellF1|

n,1, = (3-m+n), Tan|~ (e+-FxH2, ~Tan]|
2

N |

(1-m+n), -m+
1

N |

5 <e+fx)]2]Cot[2<e+fx)]2J +
(2 (—3+m—n)AppellF1[§ (1-m+n), -m+n, 1, 1 (3-m+n), Tan[% (e+FxHZ,

7Tan[; (emcx)]z} Cos[% (e+fx)]2Cot[§ (e+fx)]| Cotie+fx]™

- (-3+m-n) AppellF1l l 1-m+n), -m+n, 1, 1 3-m+n),
2

Tan[; (e+fx)]7, —Tan[% (e+fx)]2]Cot[§ (e+fx)]Csc{§ (e+FxH2+
(-3+m-n) Cot| (e+-FxH2 —3_;+n(1—m+n)AppellF1[1+§(1—m+n>,

1
-m+n, 2,1+ = (3-m+n), Tan|
2

N |

N |

(e+-FxH2, —Tan[i (e+fx)]2}
Sec[% (e+-Fx)]2Tan[§ (e+fx)]+

(-m+n) (1-m+n)
3-m+n

1 1 2
AppellF1[1+ = (1-m+n), 1-m+n, 1,1+ = (3-m+n), Tan| = (e+fx)]",
2 2 2
~Tan[ = (e+fx”2} Sec[1 (eJr-FxHZTan[l (e+fx)]|+
2 2
1 1 1
2 (3-m+n) AppellF1[1+ = (3-m+n), -m+n, 3,1+ = (5-m+n),
5-m+n 2

Tan[l (e+fx>]2, ~Tan|
2
1

2 |-

(e+fx)]2] Sec|

N |
N |

(eﬂ‘:x)]zTan[l (e+fx)]+
2

1

(-m+n) (3-m+n) AppellF1[1+ = (3-m+n), 1-m+n, 2,

5-m+n 2

2 1 2 1 2

1 — (5~ ’T N f :*T - f S — £

2 (s-men), Tan[ > (e £x)]%, ~Tan[ (e £x]|7] sec[ - (e« fx)]
1 1 1

Tan[ = (e+fx)]||+2 (m-n) (— (3-m+n) AppellF1[1+ = (3-m+n),
2 5-m+n 2

1-m+n, 2,1+~ (5-m+n), Tan[1 (e+fx”2, —Tan[1 (e+fx)]2}
2 2

2
Sec[l(eﬁ:x)]zTan[l(e+fx”+ !

1- 3
A A 5—m+n( m+n) m+n)

1 1
AppellF1[1+ — (3-m+n), 2-m+n, 1,1+ — (5-m+n), Tan[ = (e+-Fx)] ,
2 2 2

/

—Tan[; (e+fx”2} Sec[% ((—:wfx”zTan[1 (e+fx)]

]Tan[e+fx]”
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1 1 1 2
[(1+mn) [2Appe11F1[; (3-m+n), -m+n, 2, N (5-m+n), Tan[; (e+fx)]",

7Tan[1 (e+fx)]2} +2 (mfn)AppellFl[1 (3-m+n),1-m+n,
2 2

1 1 2 1 2
1, = (5- ,Tan[= (e+fx)]°, -Tan[= (e+f
2( m+n) an[z(e+ x) ] an[z(e+ x) 7]+

(-3+m-n) AppellF1[= (1-m+n), -m+n, 1, — (3-m+n),
2

N |

Tan[% (e+fx)]2, —Tan[% (e+fx”2} Cot[% (e+fx”2]2] +

2m<—3+m—n>AppellF1[ (1-m+n), -m+n, 1, 1 (3-m+n),
2

1
2

Tan| (e+-FxH2, —Tan[% (e+fx>]2} Cos| (e+fx>]2

N |
N |

1
Cot [~ <e+-Fx)] Cot[e+Fx]’"Csc[e+-Fx}2Tan[e+-Fx}1*”]/
2

1 1 1 2
((71+m7n) [ZAppellFl[— (3-m+n), -m+n, 2, = (5-m+n), Tan[= (e+Fx) ]|,
2 2 2

=

7Tan[1 (e+fx)]2] +2 (m-n) AppellF1[= (3-m+n), 1-m+n,
2

N

1 1 2 2
1, = (5- ,Tan[ = (e+£x)]°, -Tan[ = (e+f
2( m+n) an[z(e+ x) | an[2<e+ x) 7]+

(-3+m-n) AppellF1[= (1-m+n), -m+n, 1,

N |

1
2
1
2

Tan[l <e+fx)]2, —Tan[l (e’rfx)]z] Cot | (EHCX)]Z)J)]]

2 2

Problem 223: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

JCot[eJrfx}'" (bTan[e+fx])"dx

Optimal (type 5, 67 leaves, 3 steps):

o
bf (1-m+n)
Cot [e + f x]" Hypergeometric2F1[1, 1 (1-m+n), : (3-m+n), ~Tan[e + fx]?] (bTan[e+-Fx])1+n
2 2

Result (type 6, 2967 leaves):
( 2enLog[Cot[e+~Fx]]+nLog[Tan[e+fx]] <73+m7n>

AppellFl[l (1-m+n), -m+n, 1, E (3-m+n), Tan[1 <e+fx)]2, —Tan[l (e+-Fx)]2]

2 2 2 2
Cos{l (e+-FxH2Cot[l (e+fx)] Cotle+fx)2mn (bTan[e+Fx])“)/ (-F (-1+m-n)
2 2
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2Appe11F1[1 (3-m+n), -m+n, 2, 1 (5-m+n), Tan[1 (e+fx”2, 7Tan[1 (e+fx)]2] +
2 2 2 2

1 1 1 2
m-n) Appe — -m+n),1-m+n, 1, — -m+n), Tan| — (e +fx ,
2 ( ) AppellF1|— (3 ), 1 1 (5 ), Tan|[ = (e+fx)]
2 2 2

—Tan[% (e+fx)]2} + (—3+m—n)Appe11F1[§ (1-m+n), -m+n, 1,
1 1 2 1 2 1 2
N (3-m+n), Tan[; (e+-FxH , —Tan[g (e+-Fx)] }Cot[g <e+-Fx)]

(—([2 (-3+m-n) nAppellFl[1 (1-m+n), -m+n, 1, 1 (3-m+n), Tan[l (e+fx)]2,
2 2 2

—Tan[1 (e+fx)]2} Cos[1 (e+1cx)]2Cot[1 (e+fx)] Cotie+fx]™
2 2 2

Sec[e+-Fx}2Tan[e+fx}’1*“J/ [(—1+m—n) (ZAppellFl[l (3-m+n),
2

2

1
-m+n, 2, = (5-m+n), Tan| +
2

N |

<e+fx)]2, —Tan{% (e+fx)]

[—

1 1
2 (m-n) AppellF1| — (3-m+n), 1-m+n, 1, = (5-m+n), Tan|
2 2

N |

(e+'FXH2,
1 2 1
—Tan[—(e+fx)] ]+(—3+m—n) AppellFl[;(l—m+n), -m+n, 1,
2
1(3—m+n),Tan[l(e+1‘x)]2, —Tan[l(e+fx)]2]Cot[1(e+fx)]2)J]+
2 2 2 2
1 1 1 2
(2 (—3+m—n)Appe11F1[; (1-m+n), -m+n, 1, ;(3—m+n),Tan[; (e+fx)]",
1 2 1 2
~Tan[ = (e+fx) | }Cos[;(eﬂcx)] Cot[e+fx]"‘Tan[e+-Fx]“/
2
2Appe11F1[l(3—m+n),—m+n, 2, 1(5—m+n),Tan[£(e+1‘:xH2,
2 2 2

((—1+m—n)
1 2 1
— (e+fx +2 (m-n) Appe - -m+n),1-m+n, 1, — -m+n),
2( f)]] 2 ( ) AppellF1| (3 ), 1 1 2(5 )

N |

(e+fx)]2, ~Tan]| (e+Fx)]2] +(-3+m-n) AppellF1[ = (1-m+n), -m+

N SR
N R

n, 1, % (3fm+n), Tan[; (e+-FxH2, —Tan[ <e+fx)]2] Cot[1 <e+-Fx)]ZJ

2

+

N |

((—3+m— )AppellFl[l(l—ern),—ern, 1,1(3—m+n),Tan[1(e+fx)]2,
2 2 2
1 2 1 2
—Tan[f(e+fx)] }Cot[g(ewa)] Cot[e+Fx]"‘Tan[e+Fx]”/
2
1 1 1 2
[<71+m7n) 2AppellF1[ = (3-m+n), -m+n, 2, = (5-m+n), Tan| = (e+fx)]",
2 2 2

1 2 1 1
~Tan[ = (e+fx) ]| +2 (m-n) AppellF1[= (3-m+n), 1-m+n, 1, = (5-m+n),
2

N

Tan[% (e+-Fx)]2, —Tan[% (e+fx)]2] + (—3+m—n)Appe11F1[§ (1-m+n), -m+
n, 1, % (3-m+n), Tan[i (e+-FxH2, —Tan[i <e+fx)]2] Cot[i (e+fx)]2] -
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(2 (-3+m-n) Cos[l (e+1"x)]2Co‘c[l (e+fx)] Cotle+fx]™

2 2
1 1 1
(— (1-m+n) AppellF1[1+ = (1-m+n), -m+n, 2, 1+ = (3-m+n),
3-m+n 2 2
Tan{l (e+fx”2, —Tan[l (e+fx)}2} Sec[l (e+-FxH2Tan[1 (e+fx)] +
2 2 2 2

1

(-m+n) (1—m+n>AppellF1[1+E (1-m+n), 1-m+n, 1,
3-m+n 2

1+1 (3-m+n), Tan[l (e+FxH2, —Tan[l (e+‘cx>]2}

2 2 2

1 1 1 2
((—1+m—n) [ZAppellFl[; (3-m+n), -m+n, 2, N (5-m+n), Tan[; (e+fx)]",

Sec[l (e+1‘:x”2Tan[1 (e+fx)]|Tan[e+fx]"
2 2

1 2 1 1
— (e+fx)] ] +2 (m-n) AppellF1[= (3-m+n), 1-m+n, 1, 5 (5-m+n),
2

N

(e+fx)]2, -Tan| (e+1:x)]2] +(-3+m-n) AppellF1[ = (1-m+n), -m+

(e+fx)]2J

(1-m+n), -m+n, 1, 1 (3-m+n), Tan[E (e+-FxH2,
2 2

N |

(
1
2

(e+fx”2, -Tan]| (e+fx)]2] Cot |

+

N RN R

n, 1, 1 (3-m+n), Tan|
2

N |

(2 (-3+m-n) AppellF1|

N |

—Tan[

N |

(e+fx)]2} Cos|

N |

(e+fx)]2Cot[

N |

(e+fx)]| Cotfe+fx]™
1 1

- (-3+m-n) Appe —(1-m+n), -m+n, 1, — (3-m+n),

( (-3 ) A 11F1[2(1 ) 1 2(3 )

Tan[% (e+fx)]2, —Tan[% (e+fx)]2] Cot[% (e+fx)] Csc[i (e+fx”2+
1

(-3+m-n) Co‘c[l (e+-FxH2 - (1—m+n)Appe11F1[1+l (1-m+n),
2 2

3-m+n
-m+n, 2,1+ = (3-m+n), Tan[l (e+-FxH2, —Tan[l (e+fx)]2}
2 2

2 1

s N R

Sec:[1 (e+Fx)] Tan|
2

N |

(e+fx)]+ (-m+n) (1-m+n)

3-m+n

-

1 1 1 2
AppellF1[1+ — (1-men), 1-m+n, 1,1+ = (3—m+n),Tan[— (e+-Fx)] s
2 2

2
—Tan[% (e+fx”2} Sec[% (e+fx”2Tan[§ (e+fx) ]|+
1

1 1
2 |- 2 (3-m+n) AppellF1[1+ = (3-m+n), -m+n, 3, 1+ = (5-m+n),
5-m+n 2 2

Tan[% (e+-Fx>]2, —Tan[% (e+fx)]2] Sec[% (e+fx)]2Tan[§ (e+fx)]+

1 1
(-m+n) (3-m+n) AppellF1[1+ = (3-m+n), 1-m+n, 2,
5-m+n 2
1+E (5-m+n), Tan[1 (e+fx)]2, —Tan[l (e+fx)]2] Sec[1 (e+-Fx)]2
2 2 2 2
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Tan[%(eﬂcx)] !

1
+2 (m-n) (— (3—m+n)AppellF1[1+;(3—m+n),

5-m+n

1-m+n, 2, 1+l (5-m+n), Tan[l (e+-FxH2, —Tan[l <e+fx)]2}
2 2 2

Sec[% (e+Fx)]2Tan[

N |

(e+-FxH+ (1-m+n) (3-m+n)

5-m+n

1
AppellF1[1+ = (3-m+n
2

-

1 1 2
,2-m+n, 1,1+ = (5-m+n), Tan| =~ (e+-Fx)] ,
2 2

1 1 1 2
[(1+mn) [ZAppellFl[g (3-m+n), -m+n, 2, N (5-m+n), Tan[; (e+FxH ,

—Tan[% (e+fx”2} Sec[% (e+fx>]2Tan[§ (e+fx)]

]Tan[eﬂcx]”

~Tan| (e+fx>]2} +2 (m—n)AppellFl[1 (3-m+n), 1-m+n,

N |

1,

N [
N
N |

(5-m+n), Tan[ <e+fx)]2, —Tan[ (e+~FxH2] +

1
(-3+m-n) AppellF1[= (1-m+n), -m+n, 1, = (3-m+n),
2

(e+fx>}2]2]+

1 1
2m(—3+m—n>Appe11F1[; (1-m+n), -m+n, 1, N (3-m+n),

(e+fx)]2, 7Tan[§ (e+fx)}2} Cot |

1
2
Tan[ 1
2

N |

Tan{% (e+-FxH2, —Tan[% (e+fx>]2} Cos[% (e+-Fx>]2

Cot[1 (e+fx) | Cot[e+Fx]"‘Csc[e+Fx12Tan[e+Fx11*"]/
2
1 1 1 2
((—1+m—n> [ZAppellFl[f (3-m+n), -m+n, 2, = (5-m+n), Tan|— (e+-FxH ,
2 2

2
—Tan[l(e+-Fx)]2]+2(m—n) AppellFl[l(3—m+n>,1—m+n,
2 2
1 1 2 1 2
1, = (5- ,Tan[ = (e+£x)]°, -Tan[~ (e+f
2( m+n) an[z(e+ x) | an[2<e+ x) |7+
(-3+m-n) AppellFl[l(l—m+n),—m+n, 1, 1(3—m+n),
2 2
Tan[1 (e+-Fx)] B —Tan[l (eJr-Fx)]z]Cot[1 (e+-Fx)] )))]]
2 2 2

Problem 224: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(aCot[eﬂcx])"‘Tan[e+fx]”dlx

Optimal (type 5, 64 leaves, 3 steps):
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1
f (1—m+n>

(1-m+n), 1 (3-m+n), -Tan[e+fx]?| Tan[e + fx] "

(acCot[e+fx])"Hypergeometric2Fi[1,
2

N |

Result (type 6, 2973 leaves):

2" Log[Cot[e+fx]]+nLog[Tan[e+f x]] <_ 3.m- n)

AppellFl[% (1-m+n), -m+n, 1, % (3-m+n), Tan[% <e+fx)]2, —Tan{% (e+fx)]2]

/

1 1 1 2
-1+m-n ppe —(3-m+n), -m+n, 2, — (5-m+n), Tan| — (e+fx) | ,
(f( 1 ) |2AppellF1| = (3 ) 2, = (5 ), Tan[ = (e+fx) |
2 2 2

Cos| (e+fx”2Cot[ (e+fx)] Cotle+Ffx]™" (aCot[e+fx])"Tan[e+fx]"

N |

N |

1 2 1 1
~Tan[ = (e+fx)| ] +2 (m—n)AppellFl[; (3-m+n),1-m+n, 1, ; (5-m+n),
2

Tan{l (e+-FxH2, —Tan[l (e+fx)]2} +(-3+m-n) AppellFl[l (1-m+n),
2 2
-m+n, 1, 1 (3—m+n), Tan[1 (e+-FxH2, —Tan[l (e+fx)]2] Cot[1 <e+-Fx)]2
2 2 2 2
1 1 1 2
(—([2 (-3+m-n) nAppellFl[; (1-m+n), -m+n, 1, N (3-m+n), Tan[; (e+fx)]",

—Tan[1 (e+fx)]2} Cos[1 (e+1‘x)]2Cot[l (e+fx)] Cotfe+fx]™
2 2 2
1
Sec[e+-Fx12Tan[e+fx1’1*“]/ [(—1+m—n) (ZAppellFl[— (3-m+n),
2

(e+fx)]2, —Tan{E (e+fx”2] +

1
-m+n, 2, = (5-m+n), Tan|
2 2

N |

1 1 2
2 (m-n) AppellF1| — (3-m+n), 1-m+n, 1, (5—m+n),Tan[; (e+-Fx)] ,
2

1
2
1 2 1
~Tan| = (e+fx) ||+ (-3+m-n) AppellFl[; (1-m+n), -m+n, 1,
2
1 (3-m+n), Tan[1 (e+-Fx)]2, —Tan[l (e+fx)]2] Cot[1 (e+fx)]2)J] +
2 2 2 2
1 1 1 2
(2 (—3+m—n)Appe11F1[; (1-m+n), -m+n, 1, N (3-m+n), Tan[; (e+fx)]",
2Appe11F1[l (3-m+n), -m+n, 2, 1 (5-m+n), Tan[l (e+-FxH2,
2 2 2

—Tan[1 (e+fx)]2} Cos[l (e+-Fx)]ZCot[e+fx]’“Tan[e+-Fx]“
2 2

((—1+m—n)

1 (e+1°x)]2] +2 (m—n)AppellFl[l (3-m+n),1-m+n, 1, 1 (5-m+n),
2

N

(e+fx)]2, -Tan]| (e+Fx)]2] +(-3+m-n) AppellF1[~ (1-m+n), -m+

<e+-Fx)]2J

N |

a N R
N R

n, 1, % (3-m+n), Tan|— (e+-FxH2, -Tan| <e+fx)]2] Cot | +

2

N |
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((—3+m—n)AppellF1[l (1-m+n), -m+n, 1, 1 <3—m+n),Tan[l (e+1cx)]2,

2 2 2
1 1 2
= (5- , Tan[ = (e+£x)]",
2( m+n) an[z(e+ x) |
(

—Tan[% (e+fx)]2} Cot[% (

((—1+m—n)

e+fx)]ZCot[e+-Fx]’"Tan[e+-Fx]“

1
2 AppellF1[ = (3-m+n), -m+n, 2,
2

1 2 1 1
— (e+fx + m-n) Appe - -m+n),1-m+n, 1, — -m+n),

( f)]] 2 ( ) A 11F1[23 ), 1 12<5 )
(e+fx)]2,—Tan[ (—

(e+-Fx)]2]+ 3+m-n) AppellF1|

N |

1
; (1—m+n),—m+
n, 1, % (3—m+n>, Tan[% (e+-FxH2, —Tan[% <e+fx)]2] Cot[% <e+-Fx)]ZJ -

(2 (-3+m-n) Cos[1 (em‘x)]ZCot[l (e+fx)] Cotie+fx]™
2 2

1 1 1
(7 (1-m+n) AppellF1[1+ = (1-m+n), -m+n, 2, 1+ = (3-m+n),
3-m+n 2 2

Tan[% (e+fx”2, 7Tan[§ (e+fx”2} Sec[% (e+fx”2Tan[§ (e+fx)]+
1

(-m+n) (1—m+n>Appe11F1[1+l (1-m+n), 1-m+n, 1,
3-m+n 2

2 1 2
(e+-FxH , —Tan[; (e+fx>] ]
/
%(5—m+n), Tan[% (e+Fx”2,
(

1+l<3—m+n),Tan[

N |

Sec| (e+-FxH2Tan[

“—1+m—

N |

(e+fx)]||Tan[e+fx]"

2
1
2
)

1
[ZAppellFl[f (3-m+n), -m+n, 2,
2
1 2
~ (e+Fx)]"] +2 (m-n) AppellF1]|

1
3-m+n),1-m+n, 1, = (5-m+n),
2

1
2
(e+£x)]%, “Tan[= (e fx)]’] + (-

3+m-n) AppellF1|
2

1—m+n), -m+

<e+fx)]2)

x) 1%,

N |

| = —

+

(3-m+n), Tan[% (e+-FxH2, —Tan[% <e+fx)]2] Cot|

“ N

1
(2 (-3+m-n) AppellF1| =

(1-m+n), -m+n, 1, (3—m+n),Tan{l(e+

N |

-Tan]| (e+fx)]2} Cos (e+fx)]2Cot[ (e+fx)] Cotie+fx]™

N R
N R

[
(—(—3+m—n) AppellFl[% (1-m+n), -m+n, 1, = (3-m+n),

Tan| (e+fx)]2, -Tan|

N |

(e+fx)]2] Cot[~ (e+fx)]Csc] (e+FxH2+

o NP
N[RrN R
N R

(73+m7n)Cot[l(e+fo 1 (17m+n)Appe11F1[1+l(17m+n),
2 3-m+n 2

“m+n, 2, 1+1 (3-m+n), Tan[l (e+fx”2, 7Tan[l (e+fx)]2}
2 2 2
1

Sec[%(eﬂcx)]zTan[%(e+fx”+ (-m+n) (1-m+n)

3-m+n
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AppellF1[1+l (1-m+n),1-m+n, 1, 1+l (3—m+n),Tan{l (e+1cx)]2,
2 2 2

—Tan[l(e+fx>}2}5ec[1(e+-FxH2Tan[1(e+Fx)] +
2 2 2
1 1 1
2 |- 2 (3-m+n) AppellF1[1+ = (3-m+n), -m+n, 3,1+ = (5-m+n),
5-m+n 2 2

Tan[i (e+-FxH2, ~Tan]| (e+Fx)]2] Sec|

N |

(e+-Fx)]2Tan[

N |
N |

(e+‘FXH +
1

(-m+n) (3-m+n) Appe11F1[1+1 (3-m+n), 1-m+n, 2,
5-m+n 2

1+l (5-m+n), Tan[1 (e+fx)]2, —Tan[l (e+fx)]2] Sec[l (e+fx)]2

Tan[l(eﬂcx)] +2 (Mm-n) (_ 1 <3—m+n>AppellF1[1+l(3—m+n>,
2 5-m+n 2

1-m+n, 2, 1+1 (5-m+n), Tan[l (e+-FxH2, —Tan[l (e+fx)]2}
2 2 2
1

Sec[% (e+fx)]2Tan[

N |

(e+-FxH+ (1-m+n) (3-m+n)

5-m+n

1 1 1 2
AppellF1[1+ — (3-m+n), 2-m+n, 1,1+ = (5-m+n), Tan|[ = (e+Fx)] s

2 2 2

—Tan[% (e+fx”2} Sec[% (eJF-FxHZTan[l (e+fx)]
(e+Fx)}2,

-

]Tan[eﬂcx]“

2

1 1
(<1+mn) [ZAppellFl[E (3-m+n), -m+n, 2, N (5-m+n), Tan|

N |

—Tan[

N |

(e+fx>]2} +2 (m—n)AppellFl[1 (3-m+n), 1-m+n,
2
1 1 2 1 2
1, = (5- ,Tan|[= (e+fx)]|", ~Tan[= (e+f
2( m+n) an[2<e+ x) | an[z(e+ x) 7]+

(—3+m—n)Appe11F1[§ (1-m+n), -m+n, 1, i (3-m+n),

Tan[

N |

(e+-FxH2, —Tan[i (e+fx”2} Cot[i (e+fx>}2]2] +

1 1
m(-3+m-n) Appe — -m+n), -m+n, 1, — -m+nj,
(2 (-3 ) AppellF1|— (1 ) 1, — (3 )
2 2

Tan{l (e+fx”2, —Tan[l (e+fx”2} Cos[l (eJr-Fx)]2
2 2 2

1
Cot[g (e+fx)] Cot[e+-Fx]"‘Csc[e+Fx}2Tan[e+Fx}1+”]/

((—1+m—n) [2AppellF1[§ (3-m+n), -m+n, 2, % (e+-FxH2,
(

(5-m+n), Tan[

N |

1 2 1
~Tan| = (e+-Fx)] | +2 (m-n) AppellFl[g 3-m+n), 1-m+n,
2

1, 1 (5-m+n), Tan[1 (e+FxH2, 7Tan[1 (e+fx)]2} +
2 2

N

(-3+m-n) AppellFl[% (1-m+n), -m+n, 1, % (3-m+n),
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Problem 225: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(aCot[ewa])m (bTan[e+fx])"dx

Optimal (type 5, 69leaves, 3 steps):
1

—————(aCot[e+Ffx])"
bw‘:(l—m+n)< ' )

(1-m+n), : (3-m+n), -Tan[e +fx]?] (bTan[e+-Fx])1+"

Hypergeometric2F1[1,
2

N |

Result (type 6, 2975 leaves):

2" Log[Cot[e+fx]]+nLog[Tan[e+f x]] <_ 3.m- n)

AppellF1|

N |

(1-m+n), -m+n, 1, i (3-m+n), Tan| (e+fx)]2, -Tan| (e+1:x)]2]

N |
N |

Cos| (e+fx”2Cot[

N R
N R

(e+fx)] Cot[e+fx]™" (aCot[e+fx])" (bTan[e+Fx])”)/

(f (-1+m-n) 2AppellF1[l (3-m+n), -m+n, 2, 1 (5-m+n), Tan[l (e+fx)]2,
2 2 2

1 2 1 1
~Tan|[ = (e+fx) | }+2(m—n)AppellFl[;(3—m+n),1—m+n, 1, ; (5-m+n),
2
1 2 1 2 1
Tan{g (e+fx)]", —Tan[; (e+fx)]| ]+ (—3+m—n)AppellF1[; (1-m+n),
-m+n, 1, l(3—m+n),Tan[1(eJr-Fx)]Z,—Tan[ (e+fx)]2]Cot[1<e+fx)]2
2 2 2

N R NP

(—([2 (-3+m-n) nAppellFl[l (1-m+n), -m+n, 1, = (3-m+n), Tan[l (e+fx)]2,
2 2

—Tan[1 (e+fx>]2} Cos[1 (eJr-Fx)]ZCot[l (e+fx)] Cotie+fx]™
2 2 2
1
Sec[e+-Fx12Tan[e+fx1’1*“]/ [(—1+m—n) (ZAppellFl[— (3-m+n),
2

-m+n, 2, 1 (5-m+n), Tan| (e+fx)]2, -Tan| (e+FxH2] +
2

N |
N |

1 2
2(m—n)AppellF1[*(37m+n),1—m+n,1, (5-m+n), Tan| (e+-Fx)],
2

N |

1
2
7Tan[§ (e+fx)]2] +(-3+m-n) AppellFl[% (1-m+n), -m+n, 1,
% (3-m+n), Tan[% <e+fx)]2, —Tan[% (e+fx)]2] Cot[% (e+fx)]2)]) +

2 (—3+m—n)Appe11F1[1 (1-m+n), -m+n, 1, 1 (3-m+n), Tan[l (e+-FxH2,
2 2 2
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~Tan[ = (e+fx)]2} Cos[l (e+-Fx)]ZCot[e+fx]’“Tan[e+-Fx]“
2

2
((—1+m—n)

/

1 1 1 2

ppe — -m+n), -m+n, 2, — -m+n), Tan| — (e+fx 5
2A 11F1[2(3 ) 2 2(5 ), T [2( f )}
(

1 2 1 1

—Tan[g(eﬂcx)] | +2 (m-n) AppellFl[; 3-m+n),1-m+n, 1, = (5-m+n),

Tan[l(ewa)]z,—Tan[ (e+-Fx)]2]+<—
2

3+m-n) AppellF1|

N SR
N R

1-m+n), -m+

+

(
n, 1, % (3—m+n), Tan[; (e+-FxH2, —Tan[% <e+fx)]2] Cot[%

<e+-Fx)]ZJ
((—3+m—n) AppellFl[% (1-m+n), -m+n, 1, % (3-m+n), Tan[1 (e+~Fx)]2,

2

7Tan[l (emcx)]z} Co‘c[1 (e+fx)]ZCot[e+Fx]’"Tan[e+Fx]" /

2 2

(<71+m7n) 2AppellF1[1 (3-m+n), -m+n, 2, 1 (5-m+n), Tan[1 (e+Fx”2,
2 2 2

7Tan[1 (e+fx)]2] +2 (m-n) AppellFl[l
2

N

1
(37m+n),17m+n, 1, = (5-m+n),
2

[y

Tan| -

N

(e+-Fx)]2, —Tan[% (e+1cx)]2] +(-3+m-n) AppellF1]|

N |

N R

1-m+n), -m+

n, 1, 1 (3-m+n), Tan[1 (e+-FxH2, ~Tan|
2 2

(e+fx)]2Cot[

(e+£x)]”] cot]

N |

(e+-Fx)]2J

(2 (-3+m-n) Cos|

N |

(e+fx)] Cote+fx]™

N |

1 1 1
(— (1-m+n) AppellF1[1+ = (1-m+n), -m+n, 2, 1+ = (3-m+n),
3-m+n 2 2
1 2 2
Tan[g(eJr-FxH ,—Tan[ (e+fx” Tan[
1

(-m=+n) (1—m+n>AppellF1[1+l (1-m+n), 1-m+n, 1,
3-m+n 2

N |

(e+£x)]"] sec|

N |

<e+'FX)] +

N |

12 (3omen], Tan[ (o)), Tan[ D (e ) )

: ca)/

Sec[% (e+Fx)}2Tan[§ (e+fx) |

Tan[e+fx]"

=

1 1

((—1+m—n) [ZAppellFl[ (3-m+n), -m+n, 2,

1 2
5- , Tan[= (e+fx)]°,
A 2( m+n) an[z(e+ x) |
1 2 1 1
~Tan[= (e+fx) ] | +2 (m-n) AppellFl[; (3-m+n), 1-m+n, 1, N (5-m+n),
2
1 2 1 2 1
Tan[f (e+-Fx)] B —Tan[;(eJr-Fx)] ]+(—3+m—n>Appe11F1[g(1—m+n), -m+
2
n, 1,—(37m+n),Tan[1(e+fx”2,7Tan[1<e+fx)]2]Cot[1<e+fx)]2) +
2 2 2 2
1 1 1 2
2(73+m7n)Appe11F1[E (1-m+n), -m+n, 1, ;(37m+n),Tan[— (e+fx)],

2

—Tan[; (e+fx)]2} Cos[% (e+-Fx)]2Cot[§ (e+fx)] Cotie+fx]™
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1 1
~(-3+m-n) AppellFl[; (1-m+n), -m+n, 1, 5 (3-m+n),

1 2 1 2 1 1 2
Tan[; (e+fx)]", —Tan[; (e+fx)] ]Cot[g (e+Fx)]Csc{E (e+fx)] +
(-3+m-n) Cot[% (e+-FxH2 —3_:]”1(1—m+n)Appe11F1[1+% (1-m+n),

-m+n, 2, 1+1 (3-m+n), Tan[E (e+-FxH2, —Tan[l (e+fx)]2}
2 2 2

Sec[%(eJr-Fx)]zTan[%(e+-FxH+ (-m+n) (1-m+n)

3-m+n

1 1 1 2
AppellF1[1+ = (1-m+n), 1-m+n, 1, 1+ = (3—m+n),Tan[; (e+fx)]",
2 2

—Tan[% (e+fx”2} Sec[% (e+fo2Tan[

N |

(e+fx) ]|+

1
2

1 1
- 2 (3-m+n) AppellF1[1+ = (3-m+n), -m+n, 3, 1+ = (5-m+n),
5-m+n 2 2

Tan[i (e+fx>]2, -Tan| (e+1°x)]2] Sec|

N |
N |

(e+fx)]2Tan[

N |

(e+fx)]+
1

(-m+n) (3-m+n) Appe11F1[1+1 (3-m+n),1-m+n, 2,
5-m+n 2

1+l (5-m+n), Tan[1 (e+fx)]2, 7Tan[1 (e+fx)]2] Sec[1 (e+fx)]2

Tan[1<e+fx)] +2 (m-n) (_ 1 (3—m+n)AppellF1[1+l(3—m+n>,
2 5-m+n 2

1-m+n, 2, 1+l (5-m+n), Tan[l (e+fx”2, —Tan[l (e+fx)]2}
2 2 2

(e+'FXH+ 1

Sec{%(eﬁ:x)]zTan[ (1-m+n) (3-m+n)

N |

5-m+n

1
AppellF1[1+ = (3-m+n
2

-

(e+-Fx)]2,

/

(e+'FXH2,

1
,2-m+n, 1,1+ — (5—m+n),Tan[
2

N |

7Tan[§ (e+fx”2} Sec[% (e+fx”2Tan[§ (e+fx)]

]Tan[emcx]”

1 1
[(—1+m—n) [2AppellF1[£ (3-m+n), -m+n, 2, N (5-m+n), Tan|

N |

1 2 1
~Tan| = (e+fx)]7] +2 (m—n)AppellFl[; (3-m+n), 1-m+n,
2

1, (57m+n),Tan[

N |-

(-3+m-n) AppellF1|

Tan[

N |

(e+-FxH2, ~Tan|

N |

1 1
2m (—3+m—n)Appe11F1[; (1-m+n), -m+n, 1, N (3-m+n),

Tan[i (e+fx)}2, —Tan[% (e+fx”2} Cos[1 (eJr-Fx)]2

N
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Cot[l (e+fx)] Cot[e+-Fx]mCsc[e+FXJ2Tan[e+fx}1*”]/
2

[(—1+m—n) [ZAppellFl[l (3-m+n), -m+n, 2, 1 (5-m+n), Tan[l (e+-FxH2,
2 2 2

—Tan{l (e+1:x)]2] +2 (m-n) AppellFl[E (3-m+n), 1-m+n,
2

N

1,%(5—m+n),Tan[§ (e+-FxH ,—Tan[i(ewa)] |+
(-3+m-n) AppellFl[%(l—m+n),—m+n, 1,%(3—m+n),
Tan[i (e+fx>] , —Tan[% (e+-Fx)]2]Cot[% (e+-Fx)] )])]]

Problem 231: Result unnecessarily involves imaginary or complex numbers.

JSec[e+fx}3\/dTan[e+fx1 dx

Optimal (type 4, 107 leaves, 5steps):
4Cos[e+fx] EllipticE[e— i +fx, 2] vdTan[e + f x]

- +

5f+/Sin[2e + 2 f X]
4Cos[e+fx] (dTan[e+fx])>? 2Sec(e+fx] (dTan[e+fx])>?
+

5df 5df
Result (type 4, 139leaves):
2Cos[e+fx]VdTan[e + f Xx]

(—2 (—1)3/4 EllipticE[ler‘cSinh[(—1)1/4\/Tan[e+fx] |, -1] +/secie+fx]? +

2 (—1)3/4 EllipticF[jArcSinh[(—1)1/4\/Tan[e+fx] |, -1] +/secie+fx]? +
Sec[e+fx]2Tan[e+fx]3/2))/ (Sf\/Tan[eH:x} )

Problem 232: Result unnecessarily involves imaginary or complex numbers.

JSGC[E-%—'FX] VdTan[e + fx] dx

Optimal (type 4, 75leaves, 4 steps):
2Cos[e+ fx] EllipticE[e—inx, 2] VvdTan[e + fx] 2Cos[e+fx] (dTan[e+-Fx})3/2

- +

f+/sin[2e + 2 fx] df

Result (type 4, 99 leaves):
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1

- 2 (-1)**Cos e+ fx] (EllipticE[j Arcsinh[(-1)Y*/Tan[e+fx] |, -1] -
fvVTan[e + fx]

EllipticF[i ArcSinh[(-1)"*+/Tan[e+fx] |, —1]) Secle+fx]2 \/dTan[e + fx]

Problem 233: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

JCos[eJrfx} VdTan[e + fx] dx
Optimal (type 4, 47 leaves, 3 steps):

Cos[e + f x] EllipticE[e— §+-Fx, 2} \dTan[e + fx]

f+/Sin[2e+ 2 fx]

Result (type 4, 126 leaves):

1
Cos[e+fx] VdTan[e + fX]
fTan[e + f x]

((—1)3/4 EllipticE[i ArcSinh[(-1)"*+/Tan[e+fx] |, -1] v/Sec[e+fx]? -

(—1)3/4EllipticF[JiAr'cSinh[(—1)1/4\/Tan[e+1cx] |, -1] \/Secie+fx]? +Tan[e+fx]*?

Problem 234: Result unnecessarily involves imaginary or complex numbers.

JCos[eﬂcxP\/dTan[eJr-Fx} dx

Optimal (type 4, 81 leaves, 4 steps):

Cos[e+fx] EllipticE e - 2efx, 2] /dTan[e+fx] cCos[e+fx]3 (dTan[e+fx])*2
N

2f+/Sin[2e+2fx] 3df

Result (type 4, 154 leaves):

Cos[e + f x] (6 (-1)** EllipticE[i ArcSinh[ (-1)"*+/Tan[e+ fx] |, -1] v/Sec[e+fx]? -

6 (-1)>* EllipticF[i ArcSinh|[ (-1)¥*~/Tan[e+fx] |, -1] +/Sec[e+fx]? +
Sec[e+fx] (7Sin[e+fx] +Sin[3 (e+fx)]|) V/Tan[e+fx]

\VdTan[e + f x] /(12-F\/Tan[e+fx])

Problem 235: Result unnecessarily involves imaginary or complex numbers.

JCos[e+fx15\/dTan[e+fx1 dx
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Optimal (type 4, 111 leaves, 5steps):
7 Cos[e + f x] EllipticE[e— f+Fx, 2} VdTan[e + f x]

20 f+/Sin[2e + 2 fx]
7Cos[e+fx]? (dTan[e+fx])>? Cos[e+fx]® (dTan[e+fx])>?

+

30df 5df

+

Result (type 4, 166 leaves):
84 (—1)3/4EllipticE[jAr‘cSinh[(—1)1/4\/Tan[e+fx] |, -1] +/secie+fx]? -

84 (—1)3/4 EllipticF[jAr‘cSinh[(—1)1/4\/Tan[e+fx} |, -1] +/Secie+fx]? +
Sec[e+fx] (184Sin[e+fx] +23sin[3 (e+-FxH +3Sin|[5 (e+-Fx)]) v Tan[e + f x]

\dTan[e + f x] /(240F\/Tan[e+fx] )

Cos[e + fX]

Problem 241: Result unnecessarily involves imaginary or complex numbers.

JSec[a+bx}5 (dTan[a+bx])>?dx

Optimal (type 4, 136 leaves, 6 steps):

_4d2EllipticF[a—f+bx, 2| Secfa+bx] /Sin[2a+2bx] adsec(a+bx] VdTan[a+bx]

77b~/dTan[a + b x] 77b
2dSec[a+bx]3+/dTan[a+bx] 2dSec[a+bx]’>+dTan[a+bx]
+
77b 11b

Result (type 4, 122leaves):

2Cos[a+bx]3 |4 (—1)1/4EllipticF[jArcSinh[(—1)1/4\/Tan[a+bx] ], -1] (Sec[a+bx}2>3/2—

1 (-23+6Cos[2 (a+bx)]|+Cos[4 (a+bx)])Sec[a+bx]®~/Tan[a+bx]

4
(dTan[a+bx])3/2]/ (77bTan[a+bx]?'?)

Problem 242: Result unnecessarily involves imaginary or complex numbers.

JSec[a+bx}3 (dTan[a+bx])>?dx

Optimal (type 4, 108 leaves, 5 steps):

2d2EllipticF[a—;l+bx, 2} Sec[a+bx] v/Sin[2a+2bx]

21b+/dTan[a+bx]

2dSec[a+bx]dTan[a+bx] 2dSec[a+bx]3+/dTan[a+bx]
+
21b 7b
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Result (type 4, 110leaves):

—( dSec[a+bx]3

(74 (-1)**Cos[a+bx]*EllipticF[i ArcSinh[ (-1)Y*~/Tan[a+bx] |, -1] +/Sec[a+bx]? +
/(Zlb\/Tan[a+bx] ))

(-5+Cos[2 (a+bx)]|)/Tan[a+bx] | v/dTan[a+bx]

Problem 243: Result unnecessarily involves imaginary or complex numbers.

JSec[a+bx} (dTan[a+bx])>?dx

Optimal (type 4, 80leaves, 4 steps):
d? EllipticF[a- 7 +bx, 2] Sec[a+bx] VSin[2a+2bX]  ,gsec(a+bx] /dTan[a+bx]

- +

3b+/dTan[a+bx] 3b
Result (type 4, 87 leaves):
(—1)1/4 EllipticF[jAr‘cSinh[(—1)1/4\/Tan[a+bx] ], -1]

Sec[a+bx]?

++Tan[a + b X]

2Csc[a+bx]

(dTan[a+bx])3/2]/ (Bb\/Tan[a+bx1 )

Problem 244: Result unnecessarily involves imaginary or complex numbers.

JCos[aerx} (dTan[a+bx])>?dx

Optimal (type 4, 78 leaves, 4 steps):
dzEllip’cicF[a—§+bxJ 2] Sec[a+bx] +/Sin[2a+2bx] dCosfa+bx] vdTan[a+bx]
2b+/dTan[a+bx] b

Result (type 4, 85 leaves):
1

_bTan[aerx]3/2
[(—1)1/4 EllipticF[i ArcSinh[(-1)"*+/Tan[a+bx] |, -1] v/Sec[a+bx]? +~/Tan[a+bXx]

(dTan[a+bx])>?

Cos[a+bx]

Problem 245: Result unnecessarily involves imaginary or complex numbers.

JCos[a+bx}3 (dTan[a+bx])>?dx
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Optimal (type 4, 108 leaves, 5steps):

d? EllipticF[a—f+bx, 2] Sec[a+bx]Sin[2a+2bx]

+

12b+/dTan[a + b x]
dCos[a+bx] /dTan[a+bx] dCos[a+bx]3>+dTan[a+bx]
6b 3b

Result (type 4, 96 leaves):

Cos[a+bx] ((—1)1/4 EllipticF[JlAr‘cSinh[(—1)1/4\/Tan[a+bx] |, -1] +/secia+bx]? +

Cos[2 (a+bx) ]| ~/Tan[a+bx]

(dTan[a+bx])3/2]/ (6bTan[a+bx13/2))

Problem 246: Result unnecessarily involves imaginary or complex numbers.

JCos[aerx}5 (dTan[a+bx])>?dx

Optimal (type 4, 136 leaves, 6 steps):

dzEllipticF[a—f+bx, 2] secfa+bx] VSin[2a+2bx]  gcosia+bx] /dTan[asbx]

+ +
24b+/dTan[a+ b x] 12b
dCos[a+bx]3+dTan[a+bx] dCos[a+bx]®>+dTan[a+bx]
30b 5b

Result (type 4, 131 leaves):

Cos[2 (a+bx)]| Cscla+bx]

(10 (-1)**EllipticF[i ArcSinh[(-1)"*+/Tan[a+bx] |, -1] +/Sec[a+bx]? +
(-3+10Cos[2 (a+bx)]|+3Cos[4 (a+bx)])VTan[a+bx]

(dTan[a+bx])3/2]/ (120b\/Tan[a+bx} (—1+Tan[a+bx]2))

Problem 253: Result unnecessarily involves imaginary or complex numbers.

Sec[e+fx]*
J dx

\VdTan[e + fx]
Optimal (type 4, 109 leaves, 5 steps):

4EllipticF[e—§+-Fx, 2| secle+fx]/Sin[2e+2fX]

+

7f+dTan[e + f x]
4Sec[e+fx]VdTan[e + fx] 2Sec[e+fx]3+dTan[e + fx]
+
7df 7df

Result (type 4, 104 leaves):
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Sec[e+fx]*|3Sin[e+fx] +Sin[3 (e+Fx)] -

8 (-1)**Cos[e+fx]°EllipticF[i ArcSinh[ (-1)"*+/Tan[e+ fx] |, -1]
Sec[e+fx]?2 VTan[e + f x] )/ (7f\/dTan[e+fx1 )

Problem 254: Result unnecessarily involves imaginary or complex numbers.

Sec[e+fx]3
J dx

\VdTan[e + f x]
Optimal (type 4, 79leaves, 4 steps):

2E11ipticF[e—f+fx, 2| Secfe+fx]/Sin[2e+2fx] 2Sec(e+fx] VdTan[e + Fx]

+

3f+dTan[e + f x] 3df
Result (type 4, 84 leaves):

2Sec[e + fXx]

{—12 (—1)1/4 EllipticF|[i Ar‘cSinh[(—l)l/4 VTanfe+fx] |, -1] v/Tan[e+fx] +

Sec[e + f x]?

Tan[e + f x]

/(B'F\/dTan[e+-Fx] )

Problem 255: Result unnecessarily involves imaginary or complex numbers.

Sec[e + f x]
J dx

\dTan[e + f x]
Optimal (type 4, 47 leaves, 3 steps):

EllipticF[e—frFx, 2| secle+fx] \/Sin[2e+2fX]
fvdTan[e + f x]

Result (type 4, 77 leaves):

—((2 (-1)** EllipticF[i ArcSinh[ (-1)"*+/Tan[e+ fx] |, -1] Sec[e+fx]>/Tan[e + fx] )/
(F\/dTan[e+-Fx] (1+Tan[e+1‘x]2)3/2)>

Problem 256: Result unnecessarily involves imaginary or complex numbers.

J Cos[e + fx] dx

\VdTan[e + f x]
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Optimal (type 4, 76 leaves, 4 steps):

EllipticF[e—er-Fx, 2] Sec[e+fx] V/Sin[2e+2 fx] Cos[e+fx]/dTan[e+fx]

+

2f+/dTan[e + f x] df
Result (type 4, 126 leaves):

Cos[2 (e+fx) ]| sece+fx]

((—1)1/4 EllipticF[i ArcSinh[(-1)"*+/Tan[e+fx] |, -1] Sec[e+fx]? -

/

(f Sec[e+fx]?2 VdTan[e + fx] (—1+Tan[e+fx]2))

Sec[e+fx]% \/Tan[e+fx] | V/Tan[e + fx]

Problem 257: Result unnecessarily involves imaginary or complex numbers.

J Cos[e+fx]3
JdTanle Fx]

dx

Optimal (type 4, 109 leaves, 5steps):

5EllipticF[e—f+fx, 2| secle+fx]~/Sin[2e+2fX]

12 f+/dTan[e + fx]
5Cos[e+fx] VdTan[e + f x] Cos[e+fx]3+dTan[e + fx]

+

6df 3df

+

Result (type 4, 94 leaves):
[1lsin[e+fx] +Sin[3 (e+fx) | -

10 (-1)"*Cos[e+fx] EllipticF[i ArcSinh[(-1)"*~/Tan[e+fx] |, -1]
Sec[e+fx]? V/Tan[e + f x] /(12f\/dTan[e+fx} )

Problem 263: Result unnecessarily involves imaginary or complex numbers.

Sec[a+bx]?
J dx
(dTan[a+bx])3/2

Optimal (type 4, 138 leaves, 6 steps):

2Secia+bx]? 24 Cos[a+bx] EllipticE[a- 2 +bx, 2] v/dTan[a + bx]
bd+/dTan[a +b x] 5bd2+/Sin[2a+2bx]
24Cos[a+bx] (dTan[a+bx])*? 12Sec(a+bx] (dTan[a+bx])>?

+

5bd? 5bd?

+

Result (type 4, 151 leaves):
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7((Zsin[a+bx} ((2+3Cos[2 (a+bx)])Secra+bx]*+

12 (-1)¥*EllipticE[i ArcSinh[ (-1)Y*~/Tan[a+bx] |, -1] /Sec[a+bx]?
VTan[a+bx] -12 (—1)3/4 EllipticF[JiAr'cSinh[(—1)1/4\/Tan[a+bx] ], -1]

Sec(a-+bx)? VTan[a~bx] || / (sb (dTan(a-bx))>?) |

Problem 264: Result unnecessarily involves imaginary or complex numbers.

Sec[a+bx]3
J( dx

dTan(a+bx])>?

Optimal (type 4, 104 leaves, 5 steps):
2Sec[a+bx]

bd+dTan[a +bx]
4Cos[a+bx] EllipticE[aff+bx, 2] +/dTan[a+bx] 4cos[a+bx] (dTan(a+bx])>?

+

bd>+/Sin[2a+2b x| b d?

Result (type 4, 136 leaves):

—([2Sin[a+bx}

(Sec[a+bx]2+2 (—1)3/4 EllipticE[jArcSinh[(—1)1/4\/Tan[a+bx] |, -1] \/secia+bx]?

VTan[a+bx] -2 (-1)**EllipticF[iArcSinh[(-1)Y*~/Tan[a+bx] |, -1]
Sec[a+bx]? +/Tan[a+bx] )/(b (dTan[a+bx])3/2))

Problem 265: Result unnecessarily involves imaginary or complex numbers.

J Sec[a+bx] dx
(dTan[a+bx])>?

Optimal (type 4, 78leaves, 4 steps):

2Cos[a+bx] 2Cos[a+bx] EllipticE[a—f+bx, 2| v/dTan[a+bx]
bd+/dTan[a+bx] bd2+/Sin[2a+2bx]

Result (type 4, 135leaves):

—([25in[a+bx}
(Sec[a+bx]2+ (-1)**EllipticE[i ArcSinh[ (-1)**+/Tan[a+bx] |, -1] v/Sec[a+bx]?

VTan[a+bx] - (-1)**EllipticF[iArcSinh|[(-1)"*+/Tan[a+bx] |, -1]
Sec(a+bx]? Tan(a~bx] || /(b (dTan(abx] )]
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Problem 266: Result unnecessarily involves imaginary or complex numbers.

J Cos[a+bx] dx
(dTan[a+bx])3/2

Optimal (type 4, 78leaves, 4 steps):

2Cos[a+bx] 3Cos[a+bx] EllipticE[a—ierx, 2} VdTan[a+bx]
bd+/dTan[a +b x] bd2+/Sin[2a+2b X]

Result (type 4, 142 leaves):

-5+Cos[2 (a+bx) | o

Sec[a+bx]?

2Csc[a+bx]
2bd

1

6 (-1)** EllipticE[i ArcSinh[(-1)"*+/Tan[a+bx] |, -1] v/Tan[a+bx] +

Sec[a+bx]?

6 (-1)** EllipticF[i ArcSinh|[(-1)"*+/Tan[a+bx] |, -1] v/Tan[a+bx] | +/dTan[a +bx]

Problem 267: Result unnecessarily involves imaginary or complex numbers.

Cos[a+bx]3
J dx
(dTan[a+bx])>?

Optimal (type 4, 112leaves, 5steps):
2Cos[a+bx]3

bd+dTan[a+ b x]
7 Cos[a+bx] EllipticE[aff+bx, 2| +/dTan[a+bXx]  7cos[a+bx]3 (dTan(a+bx])>?

2bd?+/Sin[2a+2bx] 3bd’
Result (type 4, 152 leaves):

Csc[a+bx] [-67+18Cos[2 (a+bx)] +Cos[4 (a+bx)] o

Sec[a+bx]?

84 (-1)**EllipticE[i ArcSinh[(-1)"*~/Tan[a+bx] |, -1] V/Tan[a+bx] + -

Sec[a+bx]?

24 b d?

84 (-1)**EllipticF[iArcSinh[(-1)**+/Tan[a+bx] |, -1] V/Tan[a+bx] | v/dTan[a+bx]
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Problem 268: Result unnecessarily involves imaginary or complex numbers.

Cos[a+bx]>
J dx
(dTan[a+bx])3/2

Optimal (type 4, 142leaves, 6 steps):
2Cos[a+bx]5 77 Cos[a + b x] EllipticE[a— §+bx, 2] vdTan[a+bx]

bd+/dTan[a +b x] 20bd2+/Sin[2a+2bx]
77Cos[a+bx]? (dTan[a+bx])*? 11Cos[a+bx]® (dTan[a+bx])>?
30bd3 5bd3

Result (type 4, 164 leaves):

Csc[a+bx]
480 b d?

~1444 + 441 Cos[2 (a+bx) | +4@Cos[4 (a+bx) | +3Cos[6 (a+bx) | .

Sec[a+bx]?

(-1)**EllipticE[i ArcSinh[ (-1)"*+/Tan[a+bx] |, -1] v/Tan[a+bx] +

1

Sec[a+bx]?

1848 (-1)>* EllipticF[iArcSinh[(-1)"*+/Tan[a+bx] |, -1] v/Tan[a+bx] | v/dTan[a +bx]

Problem 269: Result unnecessarily involves imaginary or complex numbers.

J Sec[a+bx] dx
(dTan[a+bx])*>?

Optimal (type 4, 82leaves, 4 steps):

) 2Sec[a+bx] _EllipticF[a—§+bx, 2| Secfa+bx] /Sin[2a+2bXx]
3bd (dTan[a+bx])>? 3bd2~/dTan[a + bx]

Result (type 4, 113 leaves):

2Cos[2 (a+bx)] Cscla+bx] \/Sec[a+bx]2 [\/Sec[aerx}2 -

(-1)"*EllipticF[i ArcSinh[ (-1)"*~/Tan[a+bx] |, -1] Tan[a+bx]3/2])/
(Bbdzx/dTan[a+bx} (—1+Tan[a+bx]2)>
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Problem 270: Result unnecessarily involves imaginary or complex numbers.

Sec[a+bx]3
J dx
(dTan[a+bx])7/2

Optimal (type 4, 110leaves, 5steps):
2Sec[a+bx] 4 Cos[a+bx]

5bd (dTan[a+bx])5/2 5bd3+/dTan[a+bx]
4Cos[a+bx] EllipticE[aff+bx, 2| v/dTan[a+bx]

5bd*+/Sin[2a+2bx]

Result (type 4, 153 leaves):

4Cos[a+bx] ((—3+Cos[2 (a+bx)]) Csc[2 (a+bx)}2—

(- )3/4E111pt1cE[1Ar‘c51nhH 1>1/4\/Tan a+bx] |, -1] +/Sec[a+bx]? V/Tan[a+bx] +
(-1)**EllipticF[i ArcSinh[ (-1)"*+/Tan[a+bx] |, -1]

)/ 5bd3\/dTan[a+bx] )

Sec[a+bx]? /Tan] a+bx

Problem 292: Result unnecessarily involves higher level functions.

J(dSec[eﬂcx])3/2\/bTan[e+fx] dx

Optimal (type 4, 93 leaves, 4 steps):

7d2 EllipticE[i (e— §+-Fx), 2| VbTan[e + fx] ) d2 (bTan(e + fx] )
f/dSec[e+fx] /Sin[e+fx] bf+/dSecle+fx]

Result (type 5, 64 leaves):

1
[2 b Hypergeometric2Fl| =,

13
4 4
(3-Fx/bTan[e+fx])

s Z, Sec[e+fx]?]| (dSec[e+fx])*? (7Tan[e+fx]2)1/4)/
4

Problem 294: Result unnecessarily involves higher level functions.

J\/bTan[eﬂcx]
\/dSec[e+fXx]

Optimal (type 4, 55leaves, 3 steps):
2EllipticE[% (e—§+fx>, 2] VbTan[e + f x]

f/dSec[e+fx] /Sinfe+ fx]

dx

Result (type 5, 78 leaves):
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7((2 (bTan[e+fx])3?

(— 3+2Csc[e+fx]?Hypergeometric2F1|

NN

)

»|w

)

AR

, Secle+fx]?] (—Tan[e+1cx]2)1/4])/(3
bf+dSec[e+fx] )]

Problem 296: Result unnecessarily involves higher level functions.
J \VbTan[e + f X]
(

dSecf[e+fx])>?

dx

Optimal (type 4, 95leaves, 4 steps):
4EllipticE[§ (e—fﬂcx), 2] V/bTan[e + fx] 2 (bTan(e + fx])%?
+

5d2f+/dSec[e+fx] +/Sin[e + fx] 5bf (dSecle+fx])®?

Result (type 5, 92 leaves):

[(bTan[eﬂcx])B/2

E )

(3 (5+Cos[2 (e+fx)])-8Csc[e+fx]?Hypergeometric2F1| , Secle+fx]?]

SR
Sjw
N

(—Tan[e+fx]2)1/4])/ (15bd2-F\/dSec[e+-Fx} )

Problem 298: Result unnecessarily involves higher level functions.
J \VbTan[e + f x]
(

dSecfe+fx])®?

dx

Optimal (type 4, 132leaves, 5steps):
8 EllipticE|[! (e—wax), 2] V/bTanle« fx]
15d*f+/dSec[e+fx] +/Sin[e+fx]
2 (bTan[e+fx])*? 4 (bTanfe+fx])>?

+

9bf (dSec[e+fx])®? 15bd?f (dSec[e+fx])>?

+

Result (type 5, 102 leaves):

((bTan[ewa])”2

(44Cos[2 (e+fx)]+5(27+Cos[4 (e+fx)|)-64Cscle+fx]?Hypergeometric2Fl|

NN

)

S w

B

FNQUFN

, Sece+fx]?] (—Tan[e+fx]2)1/4]]/(180bd4f\/d5ec[e+fx] )
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Problem 299: Result unnecessarily involves higher level functions.

J(dSec[eﬂcx])S/2 (bTan[e+fx])*?dx

Optimal (type 4, 131 leaves, 5steps):

bdeEllipticF[i(e—§+fx),2] VdSecle+fx] v/Sinle+fx]
6f+VbTan[e+fx]
bd2+\/dSec[e+fx] VbTan[e+fx] b (dSec[e+fx])*?+/bTanle+fx]

+

6f 3f

Result (type 5, 95 leaves):

[bdZ\/dSec[eﬂcx] v/bTan[e + f x]

5
(Hyper‘geometr‘icZFl [ =
4

J

N |w

)

FNQR

, Secle+fx]?] + (-1+2Sec[e+fx]?) (—Tan[e+fx]2>1/4)]/ (6

f (7Tan[e+fx]2>1/4)

Problem 300: Result unnecessarily involves higher level functions.

J(dSec[ewa])?’/2 (bTan[e+fx])*?dx

Optimal (type 3, 169 leaves, 7 steps):

b*>/2d ArcTan | Jfbsinierfx) Si\"/[f”c Xl
b

4f+/bTan[e + f x]

| VdSecle+fx] +/bSin[e+fx]

b3/2dAr‘cTanh[3bSinE] rJdSec[e+fx] VbSin[e+fx]

4f+/bTan[e + f x]

b (dSecfe+fx])*?+/bTan[e+fx]
2f

Result (type 5, 81 leaves):
[b (dsecfe+fx])*?/bTan[e+fx]

) )

(Hyper‘geometr‘icZFl[ , Secle+fx]?] +3 (—Tan[e+fx]2)1/4)]/ (6

7
4

W
»jw

f (—Tan[e+fx12>1/4)

Problem 301: Result unnecessarily involves higher level functions.

J\/dSec[eﬂcx} (bTan[e+fx])>?dx
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Optimal (type 4, 88 leaves, 4 steps):

b2EllipticF[i (e—§+1‘x), 2] JdSec[e+fx] /Sin[e + fx]

fvVbTan[e + fx]
bvdSec[e+fx] VbTan[e+fx]
.F

+

Result (type 5, 76 leaves):

[b\/dSec[eﬂcx} vbTan[e + f x]

) )

(Hypergeometr‘icZFl[ , Secle+fx]?| + (—Tan[e+fx]2)1/4)]/ (-F (—Tan[e+fx]2>1/4)

5
4

NS
Hjw

Problem 302: Result unnecessarily involves higher level functions.

(bTan[e+-Fx])3/2
J dx

\/dSec[e+fX]
Optimal (type 3, 167 leaves, 7 steps):

3/2 bSin[e+f x] 3/2
2dCscle+fx] (bTan[e+fx])>? b*>/2d ArcTan | | (bTan[e+fx])

+ +

f (dSec[e+fx])?>? f (dSec[e+fx])>? (bSin[e+fx])>?

bSin[e+f x]
\b

f (dSec[e+fx])>? (bSin[e+fx])>?

b*>/2d ArcTanh | ] (bTan[e+fx})3/2

Result (type 5, 75leaves):
(Zb\/bTan[eJr-Fx]

)

(— 3 +Csc[e+fx]%Hypergeometric2F1 [

f+/dSec[e + fXx] )

7 21 2)3/4
s 4,Sec[e+1‘x] | (-Tan[e+fx]?) ])/(3

D w
N |w

Problem 303: Result unnecessarily involves higher level functions.

(bTan[eJr-Fx])B/2
J dx

(dsec[e+fx])>?

Optimal (type 4, 96 leaves, 4 steps):

. . 1 7 i
2b2E111pt1cF[;(e—;ﬂcx),z] rJdSec[e+fx] /Sin[e +fx] ~ 2b-/bTan[e+ fx]
3d2f/bTan[e + f x] 3f (dSecle+fx])*?

Result (type 5, 91 leaves):
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. 1 3 5 2
Hyper‘geometr‘1c2F1[7, -, —, Sec[e +fX] } +

—([Zb\/dSec[e+Fx] vbTan[e + f x]
4 4 4

st (ot 17|/ 33 ot 6201

Problem 304: Result more than twice size of optimal antiderivative.

dx

J(bTan[eﬂcx])B/2
(dsecfe+fx])®>?

Optimal (type 3, 34 leaves, 1step):
2 (bTan[e+fx])>?

5bf (dSecle+fx])>?

Result (type 3, 141 leaves):

1
- | |bSec[e+fx]3? —————— +/Sec[e+fx] +
1+ Cosfe+fx]
1 3/2 1 2
————————— Cos[3 (e+fx)|Sec[e+fx]*?-Sec[~ (e+fx)]| /1+Sec[e+fx]
1+Cosfe+fx] 2

\VbTan[e + fx]

/

10-F\/1 (dSec[e+fx])5/2]J
1+Cosfe+fx]

Problem 305: Result unnecessarily involves higher level functions.

(bTan[e+-Fx])3/2
J dx

(dSec[eH‘x])W2

Optimal (type 4, 131 leaves, 5steps):

4b? EllipticF[? (e- §+fx), 2] +/dSec[e+fx] +/Sinfe+fx]

21d*f+/bTan[e + f x]
2b+/bTan[e + fx] 2b+/bTan[e + f x]

.
7€ (dSecle+fx])”? 21d?f (dSec[e+Fx])>?

Result (type 5, 105leaves):
- ( [b VbTan[e+fx] |4Hypergeometric2F1 [

3
, =, =, Sec[e+fx]?]| Secle+fx]?+

)/

FNQ
| w

—_ N

(1+3Cos[2 (e+fx)]) <7Tan[e+fx]2)1/4J

(21d2-F (d Sec[e+fx])3/2 (fTan[eJrfx]z)l/“))
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Problem 308: Result unnecessarily involves higher level functions.
J(dSec[ewa])”2 (bTan[e+-Fx])5/2d1X

Optimal (type 4, 131 leaves, 5steps):
b2 d? E1liptick |2 (e- . +fx), 2] VbTan(e+fx]

2f+/dSec[e+fx] /Sin[e + fx]
b d2 (bTan[e+-Fx])3/2 b (dSec[e+-Fx])3/2 (bTan[e+-Fx])3/2

+

2f+/dSec[e+fx] 3f
Result (type 5, 86 leaves):

[bdz(:sc[e+1=x]2 (bTan[e+fx])3?

(Tan [e +fx]? - Hypergeometric2Fi|

fvdSec[e+fXx] )

)

Sw

B

>R

, Secle+fx]?] <7Tan[e+fx]2)1/4)]/ (3

NN

Problem 310: Result unnecessarily involves higher level functions.

(bTan[e+fx])°>?
J dx

v dSec[e+fx]
Optimal (type 4, 88 leaves, 4 steps):
3 b2 EllipticE[% (e—fﬂcx), 2] VbTan[e+fx] (bTan[e+ fx] )2
- +

f+/dSec[e+fx] VSin[e +fx] f+/dSec[e + fx]
Result (type 5, 81 leaves):

[szc[eJrfx}2 (bTan[e +fx])3?

(—1 +Cos |2 (e+fx) | + 2 Hypergeometric2Fi|

(f\/d Secle+fx] )

) B

, Secle+fx]?] (—Tan[e+fx]2)1/4)]/

AR
Mlw
BN

Problem 312: Result unnecessarily involves higher level functions.

(bTan[eercx])S/2
J dx

(dsecle+fx])®>?
Optimal (type 4, 96 leaves, 4 steps):
6 b? EllipticE[% (e— §+-Fx), 2] VbTan[e+fXx] i 2b (bTan[e+Fx])3/2

5d2f-/dSec[e+fx] +/Sin[e+fx] 5f (dSec[e+fx])*?
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Result (type 5, 87 leaves):

7([b (bTan[e+fx])3?

» —» —s Sec[e+fx]?]

7
4

&w

(—5 +Cos[2 (e+fx)]+4Csc[e+fx]?Hypergeometric2F1|

(7Tan[e+fx}2)1/4])/ <5d2-F\/dSec[e+fx} )]

F NG

Problem 314: Result unnecessarily involves higher level functions.

(bTan[e+-Fx])5/2
J dx

(dsec[e+fx])®?

Optimal (type 4, 131 leaves, 5steps):
4 b2 EllipticE[i (e— §+-Fx), 2] vbTan[e + f x]

15d*f+/dSec[e+fx] +/Sin[e + fx]
2b (bTan[e+fx])*? 2b (bTan[e+fx])>?

N
9f (dSecle+fx])”? 15d2f (dSec[e+Ffx])>?

Result (type 5, 100 leaves):

—([b (bTan[e+fx])>?
(8 Cos[2 (e+fx)]+5(-9+Cos[4 (e+Fx)]|)+32Csc[e+fx]?Hypergeometric2F1|

, Secfe+fx]?| (—Tan[e+fx]2)1/4])/(180d41‘:\/d5ec[e+fx] ))

N

3
» T
4

F

Problem 315: Result unnecessarily involves higher level functions.

(dSec[e+-Fx])7/2
J dx

VbTan[e + f x]
Optimal (type 3, 178 leaves, 7 steps):

3dArcTan| bsin[e+fx] | Vdsecie+fx] +/bSin[e+fx]
N
4\/F-F\/bTan[e+-Fx}
3.d? ArcTanh | bSin[e+fx] | Vdsecie+fx] VbSin[e+fx]
\b

+

4+/b f+/bTan[e+fx]

d? (dSec[e+fx])**~/bTan[e +fx]
2bf

Result (type 5, 87 leaves):
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[d (dsec[e+fx])>?sin[e+fx]

3 7

3
(—Hyper‘geometr*icZFl[—, =, =, Secle+fx]?]| + (—Tan[e+Fx}2>1/4] )/
4 4 4

<2f\/bTan[e+fx] (7Tan[e+fx]2)1/4)

Problem 316: Result unnecessarily involves higher level functions.

J(dSec[eﬂcx])S/2
VbTan[e + f x]

Optimal (type 4, 92 leaves, 4 steps):

dx

dZEllipticF[% (e—§+fX), 2] Vdsec[e+fx] V/Sin[e+fx]

fvbTan[e + f x]
d2+/dSec[e+fx] VbTan[e+fx]
bf

+

Result (type 5, 84 leaves):

[d (dsec[e+fx])*?sin[e+fx]

(—Hyper‘geometr‘icZFl[l, i, E, Secle+fx]?] + (—Tan[e+fx}2)1/4])/
4 4’ 4
('F\/bTan[eJr-Fx] (—Tan[e+1‘x]2)1/4)

Problem 317: Result unnecessarily involves higher level functions.

(dsec[e+fx])*?
J dx

VbTan[e+fx]
Optimal (type 3, 131 leaves, 6 steps):

dAr‘cTan[AbSi\n[F@] VdSec[e+fx] /bSin[e+fx]
\/Ff\/bTan[eH‘:x}
dAr‘cTanh[@] vJdSec[e+fx] \/bSin[e + fx]

\b
\/Ff\/bTan[eﬂcx]

Result (type 5, 66 leaves):

| w

- ( [2 Hypergeometric2F1| ~,

/4)

, Secle+fx]?] (dSecfe+fx])>?/bTan[e+fx]

/

7
4

)

b

3
4
(3bf(—Tan[e+fx12) ]
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Problem 318: Result unnecessarily involves higher level functions.

J\/dSec[eﬂcx] q
\VbTan[e + fx]

X

Optimal (type 4, 55leaves, 3 steps):

2 EllipticF[! (eff+fx), 2] \/dSecle+fx] /Sin[e+fx]
fbTan[e + fx]
Result (type 5, 64 leaves):

3 5
=, =, Sec[e+fx]?| V/dsSec[e+fx] VbTan[e+fx]
4 4

)

- ( [2 Hypergeometric2Fi |

/

1
4
(bf (—Tan[e+fx]2)1/4)]

Problem 320: Result unnecessarily involves higher level functions.
1

J(dSec[eercx])3/2\/bTan[e+-Fx}

dx

Optimal (type 4, 95leaves, 4 steps):

4EllipticF[? (e-§+fx), 2] \/dSecle+fx] /Sin[e+fx] 2 bTanfer Fx]
3% £bTan(e < Fx] " 3bf (dseciesfx]) >

Result (type 5, 91 leaves):

2B Tan(eFx].

)

(—2 Hypergeometric2Fi | , Sec[e+fx]?] Secle+fx]?+ (—Tan[e+fx]2)1/4} )/

e+-Fx]2)1/4)

1
4
(Bbf (dsecfe+fx])>? (-Tan

Problem 323: Result unnecessarily involves higher level functions.

dx

J(dSec[eﬂcx])?‘/2
(bTan[e+-Fx])3/2

Optimal (type 4, 97 leaves, 4 steps):

2 d2 2d2EllipticE[i(e—§+fx),2} VbTan[e + f x]
bf+/dSec[e+fx] VbTan[e+fx] b2 f-/dSec[e+fx] /Sin[e + f x]

Result (type 5, 70 leaves):
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) )

[2 (dsec[e+fx] )3/2 [—3 + 2 Hypergeometric2F1|

(Bb-F\/bTan[eﬂcx] )

, Sece+fx]?] (—Tan[e+fx}2)1/4])/

F NN

3
4

I

Problem 325: Result unnecessarily involves higher level functions.

1

J\/dSec[e+1Cx] (bTan[e+fx])>?

dx

Optimal (type 4, 91 leaves, 4 steps):

s s 1 s \/—
. 2 74E111pt1cE[2 (e—2+Fx),2] bTan[e + f X]
bf-/dSec[e+fx] VbTan[e + fx] b2 f~/dSec[e+fx] /Sin[e+fx]

Result (type 5, 88 leaves):

Sec[e+fx]?

(79+3C05[2 (e+-Fx)] + 8 Hypergeometric2F1| , Sec[e+fx]?] (—Tan[e+fx]2)1/4)]/

BN

E

Hjw

)

IS

(3b-Fx/dSec[e+fx] vbTan[e + fx] )

Problem 327: Result unnecessarily involves higher level functions.
J 1
(dsec[e+fx])>? (bTan[e+fx])>?

dx

Optimal (type 4, 130leaves, 5steps):
2

7b-F <dSec[e+Fx])5/2\/bTan[e+-Fx}
24EllipticE[% (e—§+fx), 2| VbTan[e + f x] 12 (bTan[e + fx] )2

5b2d2f+/dSec[e+fx] VSin[e+fx] 5b®f (dSecfe+fx])®>?

Result (type 5, 91 leaves):

[(dSec[e+1‘:x])3/2

) )

(769+28 Cos[2 (e+fx)| +Cos[4 (e+fx)| +64Hypergeometric2Fl | , Secfe+fx]?]

7
4

Sw

1
4
(—Tan[e+1:x]2)1/4

)/ (Zebd“f\/bTan[eﬂcx} )

Problem 328: Result unnecessarily involves higher level functions.

(dsec[e+fx])"?
J dx

(bTan(e+fx])®>?
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Optimal (type 3, 172leaves, 7 steps):

2 42 (dSec[e+-Fx])3/2 d3ArcTan[@] VdSec[e+fx] /bSin[e+fx]

- + +

3bf (bTan[e+fx])>? b5>/2 f+/bTan[e + f X]

bSin[e+f Xx]

Vb
b>’2 f+/bTan[e + f x]

Result (type 5, 104 leaves):
3 3 7

- ( [2 d®>+/dsec[e+fx] |Hypergeometric2F1[~, =, —
4 4 4
3b° f

Cscle + fx] (—Tan[e+fx]2)1/4])/( b2f+/bTan[e + f x] (—Tan[e+1:x12)1/4)]

d? ArcTanh | | Vdsecle+fx] VbSin[e+fx]

» —» —s Sec[e+fx]?| Secle+fx] Tan[e+fx] +

Problem 329: Result unnecessarily involves higher level functions.

(dSec[em‘x])S/2
J dx

(bTan[e+fx] )

Optimal (type 4, 101 leaves, 4 steps):
2d2~/dsecie+ Fx] 2d2EllipticF[i (e—§+-Fx), 2| Vdsec[e+fx] V/Sin[e+fx]

- +

3bf (bTan[e+fx])*? 3b2f+/bTan[e +fx]
Result (type 5, 72leaves):
[Zdzx/dSec[eﬂCx]

(3bf (bTan[e+fx])3/2)

) )

-1+ Hypergeometric2F1 | , Sec[e +fx]?] (—Tan[e+fx]2)3/4J]/

5
4

Bw

1
4

Problem 331: Result unnecessarily involves higher level functions.
J \/dSec[e+fX]
(

bTan[e+fx])%?

dx

Optimal (type 4, 95leaves, 4 steps):

 2/dsecle+fx] _4EllipticF{%(e—§+fx),2} vJdSec[e+fx] /Sin[e+ fx]
3bf (bTan[e+fx])*? 3b2f+/bTan[e +fx]

Result (type 5, 70 leaves):

—((2 vJ/dSecle + f x] (1+2Hyper‘geometr‘ic2F1[ , Sec[e+fx]?] (—Tan[e+fx}2>3/4)]/

3 2

5
4

s w

1
4
(Bbf (bTan[e+fx])3/2))
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Problem 333: Result unnecessarily involves higher level functions.
J 1
(dsec[e+fx])*? (bTan[e+fx])>"?

dx

Optimal (type 4, 132leaves, 5steps):
2
3bf (dsecle+fx])>? (bTan[e+fx])>?
§+-Fx),2] rJdSec[e+fx] /Sin[e +fx] 4bTan[e+Fx]
3b2d2f~/bTan[e+fx] _3b3f(dSec[e+-Fx])3/2

Result (type 5, 112leaves):
Cscle+fx]?2+bTan[e+ fx]

8 EllipticF [% (e -

2\ 3/4 s l E E 2
(-Tan[e+fx]?) -8 Hypergeometric2fF1[~, =, =, Sec[e +fx]?] +
4 4 4

(-1+Cos[2 (e+fx)]+2Cscle+Ffx]?) (—Tan[e+fx]2)1/4))/ (3b31c (dSec[e+fx})3/2>

Problem 354: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

JCot[ewa] (bsec[e+fx])"dx

Optimal (type 5, 40leaves, 2 steps):

m

Hypergeometric2F1|[1, s 2?"', Sec[e+fx]2] (bSec[e+fx])"

fm
Result (type 6, 4909 leaves):

Co‘t[1 (e+-Fx)]2Csc[e+Fx] Sec[e+ fx]
2

(bsecre+fx])" (((—2+m) AppellF1[1-m, -m, 1, 2-m,

1Cos[e+1cx] Sec[l (e+fx”2, Cos[e +fx] Sec[1 (e+fx)]2] Cos[e+fx})/
2 2 2

“—1+m)

Cos[e + f x] Sec[l (e+fx)}2] Cos[1 (e+fx)}2+

1 1 2
2 (-2+m) AppellF1[1-m, -m, 1, 2-m, ;COS[E+'FX] Sec[; (e+fx)]",

2 2
1 1 2
mAppellF1[2-m, 1-m, 1, 3-m, = Cos[e +fX] Sec[; (e+fx)]", Cos[e+fx]
2
1 2 1
Sec|~ (e+fx) || -2AppellF1[2-m, -m, 2, 3-m, ;Cos[e+fx]
2
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Cos[e + fx]

Sec[l (e+-Fx)]2, Cos[e + f x] Sec[l (e+FxH2]
2 2

(8Appe11F1[1, m,1-m, 2, Tan[l (e+fx”2, —Tan[l (e+fx”2}
2 2
1 6
Cscle+fx]?Sin[ = (e+fx) | J/
2

(2Appe11F1[1, m,1-m, 2, Tan{l (e+-Fx)]2, —Tan{1 (e+1°x)]2] +

2 2

(e+fx)]2, —Tan{1 (e+1:x)]2] +mAppellF1][2,
2

|/

( -2+m) AppellF1[1-m, -m, 1, 2-m,
.F

N |

((—1+m) AppellF1[2, m, 2-m, 3, Tan|

(e+Fx)]2, —Tan[% (e+-FxH2}) Tan[% (e+Fx)]2)

N |

1+m,1-m, 3, Tan[

(f —Cot[l (e+fx)] Csc[1 (e+fx”25ec e+ fx]m

2 2
1 1 2
—Cos[e+Fx]Sec[—(e+fx)] Cos[e ] Sec| = (e+FxH]Cos[e+fx]/
2 2
[(71+m> 2 (-2+m) AppellF1[1-m, -m, 1, 2-m, 1Cos[e+1cx]
2

Sec[1 (e+fx)]2, Cos[e + f x] Sec[l (e+fx”2] Cos[l (e+FxH2+
2 2 2

(e+fx)]2,

N |

1
mAppellF1[2-m, 1-m, 1, 3-m, — Cos[e+fx] Sec|
2

1 2 1
Cos[e+fx]Sec|~ (e+fx)] | -2AppellF1[2-m, -m, 2, 3-m, —Cos]|
2 2

Cos[e + fx]

(e+fx)]7]

2
e+fx]Sec[~ (e+fx)]", Cos[e+fx] Sec|

N |
N |

(e+fx>]2, ~Tan]| (e+fx)]2]

/

2 1 2
(e+fx)]7, —Tan[; (e+Fx)]7] +

N |

(8 AppellF1[1, m, 1-m, 2, Tan|

o NP

—_

Cscle+fx]2Sin[~ (e+fx) ]

N |

N |

[2 AppellF1[1, m, 1-m, 2, Tan|

N R
)
+
-+
x
-
|
_|
)
=
\
1)
+
_h
X
+

[(—1+m> AppellFl[Z, m,2-m, 3, Tan[

1 2
mAppellF1[2, 1+m, 1-m, 3, Tan[ = (e+fx)|", -Tan|
2

Tan| (e+fx)]2 er(Iot[1 <e+-Fx)]ZSec[e+fx]1*"‘Sin[e+-Fx]
2

1

2
1

(((—2+m) AppellF1[1-m, -m, 1, 2-m, —Cos[e +fx] Sec|
2

/

1
2 (-2+m) AppellF1[1-m, -m, 1, 2-m, —Cos[e +fx]
2

1 2
; (e+FXH R

1 2
Cos[e+fx] Sec[~ (e+fx)]"| Cos[e+Fx]
2

“71+m>

Sec[1 (e+fx)]2, Cos[e + f x] Sec[l (e+fx”2] Cos[l (e+fx”2+
2 2 2
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1 1 2
mAppellF1[2-m, 1-m, 1, 3-m, —Cos[e+fx] Sec[= (e+fx)]",

2 2
1 2 1
Cos[e+fx] Sec[~ (e+fx)] | -2AppellF1[2-m, -m, 2, 3-m, ;Cos[
2
1 2 1 2
e+fx]Sec[~ (e+fx)]", Cos[e+fx] Sec[; (e+fx)]"]|Cosfe+fx]|]-
2
1 2 1 2
(SAppellFl[l, m,1-m, 2, Tan[; (e+fx>] , —Tan[g (e+Fx)] ]
Csc[e+fx]zsin[l(e+fx)}6)/
2

[ZAppellFl[l, m, 1-m, 2, Tan| (e+-Fx)]2, —Tan[l (e+fx)}2} +
2

N |

[(—1+m> AppellFl[Z, m,2-m, 3, Tan[

N |

(e+-FxH2, —Tan[l (e+fx”2} +
2
1 2 1 2
mAppellF1[2, 1+m, 1-m, 3, Tan[ (e+FxH , -Tan| = (e+-Fx)] ]

2 2
Tan| (e+fx)]2)] + Cot |

1 1(e+1cx)]25ec[e+1‘x]"‘

2 2

[—(((—2+m) AppellF1[1-m, -m, 1, 2-m, lCos[e+1‘:x1 Sec[l (e+fx”2,
2 2

/

1 1 2
2 (-2+m) AppellF1[1-m, -m, 1, 2-m, ;Cos[eﬂcx] Sec[g (e+fx)]",

Cos[e + f x] Sec[l (e+-FxH2] Sinfe + f x]
2
[(—1+m)

1
Cos[e+fx] Sec|~ (e+fx)]
2

2} Cos[g <e+fx)]2+

mAppellF1[2-m, 1-m, 1,

1 1 2
3-m, —Cos[e+fx]Sec|~ (e+fx)]|", Cos[e+fx] Sec|
2 2

N |

(o) )7 -
¥

2AppellF1[2—m, -m, 2, 3-m, 1Cos[eJr-Fx] Sec[
2
1 2 1 2
(24Appe11F1[1, m,1-m, 2, Tan| = (e+fx)]", 7Tan[; (e+fx)]"]
2

Cos[% (e+fx)] Csc[e+fx]25in[§ (e+fx”5]/

(e+-Fx

—

N |

Cos[e + f x] Sec[l (e+FxH2]
2

Cos[e + fX]

[ZAppellFl[l, m,1-m, 2, Tan[1 (e+fx)]2, —Tan[1 (e+fx”2} +
2 2

((—1+m> AppellF1[2, m, 2-m, 3, Tan[l (e+fx”2, —Tan[1 (e+fx”2} +
2 2
1 2 1 2
mAppellF1[2, 1+m, 1-m, 3, Tan[ = (e+fx) |, —Tan[; (e+fx)] }]
2

Tan[% (e+fx)]2] +

1 2
16 AppellF1[1, m, 1-m, 2, Tan| = (e+fXx) ]|,

el

—Tan[l (e+FxH2] Cot[e +fx] Csc[e+-Fx]ZSin[l (e+fx)]
2 2
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[ZAppellFl[l, m,1-m, 2, Tan[l (e+1cx)]2, —Tan[l (e+fx)}2} +
2 2

[(—1+m) AppellF1[2, m, 2-m, 3, Tan[l (e+FxH2, —Tan[l (e+fx”2} +
2 2
1 2 1 2
mAppellF1[2, 1+m, 1-m, 3, Tan[; (e+fx)]", —Tan[; (e+fx)]"]

8Csc[e+1‘:x125in[l <e+fx)]6

Tan[l(eﬂcx)]zJ— A

[_2

1 2 1 2
;(e+fx” s —Tan[; (e+fx)]"]

N |

(1-m) AppellF1[2, m, 2-m, 3, Tan|

[ =

Sec| (e+fx)]2Tan[

N |

(e+fx)]+ lmAppellFl[Z, 1+m,1-m, 3,
2

(e+-FxH2, —Tan[i (e+fx”2} Sec[i (e+-FxH2Tan[

— N

N |

Tan (e+fx)]

N |

|/

[2 AppellF1l

—

1, m,1-m, 2, Tan[1 (e+-Fx)]2, —Tan[l (e+fx)}2} +
2

5 (—1+m)

N/

(e+-FxH2, —Tan[l (e+fx)|"] +mAppellF1[2,

AppellFl[Z, m,2-m, 3, Tan[
2

N |

1+m,1-m, 3, Tan[1 (e+fx”2, —Tan[1 <e+fx)]2]] Tan[1 (e+fx”2] +

2 2 2
1 1

((—2+m) Cos[e+fx] |-——(1-m) mAppellF1[2-m, 1-m, 1, 3-m, — Cos[e +fx]
2-m 2

Sec[1 (e+fx)]2, Cos[e + f x] Sec[1 (e+fx)]2} (—ESec[l (e+fx)]2
2 2 2 2
1

2-m

+

, 1 1 2 1
Sin[e+fx] + ~Cos[e+fx] Sec|~ (e+fx)] Tan[; (e+fx)]
2 2

(1-m) AppellF1[2-m, -m, 2, 3 -m, lCos[e+1‘x] Sec{1 (e+fx)]2,
2 2

1 <e+fx)]zsin[e+fx]+

)/

1
2 (-2+m) AppellF1[1-m, -m, 1, 2-m, —Cos[e +fX]

Cos[e+fx] Sec]| <e+fx)]2] -Sec|

N |

2
Cos[e + f x] Sec[l (e+-FxH2Tan[ (e+fx) |
2

[(—1+m>

1
2

2
Sec[1 (e+fx)]2, Cos[e + fx] Sec[l (e+fx)}2] Cos[l (e+FxH2+
2 2 2
1 1 2
mAppellF1[2-m, 1-m, 1, 3-m, —Cos[e+fx] Sec[— <e+-Fx)] s
2 2

1 2 1
Cos[e+fx]Sec|~ (e+fx)] | -2AppellF1[2-m, -m, 2, 3-m, — Cos]|
2 2
Cos[e + fx] +

e+ fx] Sec[l (e+fx)]2, Cos[e + f x] Sec[1 (e+fx”2}
2 2

(SAppellFl[l, m,1-m, 2, Tan[1 (e+-Fx)]2, —Tan[l (e+fx)]2] Cscle +fx]?
2 2

Sin[% (e+fx”6

[(—1+m> AppellF1[2, m, 2-m, 3, Tan[l (e+fx)}2,
2
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~Tan[ = (e+1cx)]2] +mAppellF1[2, 1+m, 1-m, 3, Tan[l (e+1cx)]2,
2

2 1
(e+fx) | Tan{g (e+fx)]+
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2 (-2+m) Cos[1 (e+fx)]2 [— 1 (1-m) mAppellF1[2-m, 1-m, 1,
2 m

2 -
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Problem 355: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

JCo‘c[ewa}3 (bsec[e+fx])"dx

Optimal (type 5, 39leaves, 2 steps):
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Cot[% (e+fx)]

“71+m)




88 | Mathematica 11.3 Integration Test Results for 4.3.0 (a trg)”~m (b tan)”~n.nb

Tan{% (e+FxH2] +

1 1 2
mAppellF1[2-m, 1-m, 1, 3-m, — (1—Tan[; (e+fx)] J,
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1 2
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2
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2
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2 2 2

1
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1 1 2
mAppellF1[2-m, 1-m, 1, 3-m, — (1—Tan[— (e+fx)] J,
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<e+fx)]2)]) .

{16 (-2+m) AppellF1[1-m, -m, 1, 2-m, 1 [1—Tan[l (e+-FxH2], 1—Tan{l (e+-FxH2]
2 2 2

4+m
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1-Tan| (e+fx)]2} Csc| = (e+fx)]sec|
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1
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1
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2
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(e+fx”2)5 (1+Tan[

N |

N |

(e +fx) ]thm

mAppellF1[2, 1+m, 1-m, 3, Tan[1 (e+fx)]2, 7Tan[l (e+FxH2])
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Tan| > (e +£x)]"] sec[ > (e« #x) ] Tan[ fer fx)] - F—(1-m)
AppellF1(2 —m, —m, 2,3—m,%[1—Tan[§(e+fx)]2),17Tan[§(e+fx)]2]
Sec[%(emcx)]ZTan[%(eJrfx)] +[—1+Tan[§(e+fx)]2)
m |- T (2-m) AppellFa[3-m, 1o, 2,4—m,%(I—Tan[i(eJrfoZ],
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[(1—m) (—2 (-2+m) AppellF1[1-m, -m, 1, 2-m, i [1—Tan[§ (e+fx)]2), 1-
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Problem 357: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(bSec[ewa])mTan[e+-Fx]4d1x

Optimal (type 5, 63 leaves, 1step):

5+m 7 . ) n 5
, —» Sinfe+fx]?| (bSec[e+fx])"Tan[e +fx]
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1 5 5
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5f 2 2
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1-Tan[2 (e+fx)]2} [1+Tan[ (e+FXH2)_1+m]/ [16 (71+Tan[

(BAppellFl[l, m,1-m, i, Tan[l (e+fx)]2, —Tan{l (e+-FxH2] +2 ((—1+m)
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Problem 359: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

JCot[emcx}Z (bsec[e+fx])"dx
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Problem 361: Unable to integrate problem.

JCo‘c[eH:x}6 (bsec[e+fx])"dx

Optimal (type 5, 63 leaves, 1step):

1 2\ = (-5+m)
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5f

3 .
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Result (type 8, 21 leaves):
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Problem 367: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.
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2 2 2
—Tan[l<a+bx)]2]5ec[1(a+bx)]2Tan[l(a+bx>} ] J/
2 2 2
(<3+n) AppellFl[u, n, 1, 3+7n, Tan[1 (a+bx)]", —Tan[l (a+bx”2} -
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Problem 369: Result more than twice size of optimal antiderivative.
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Problem 372: Result unnecessarily involves higher level functions and more
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than twice size of optimal antiderivative.
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Problem 374: Result more than twice size of optimal antiderivative.

7Tan[§ (a+bx)]2] Tan|

N =

J(szc[ewa])’"Tan[e+fx]3d1x

Optimal (type 5, 40leaves, 2 steps):

(bCscle+fx] )"'Hyper‘geometr‘icZFl[Z, f, 2;'", Cscle+fx]?]

fm

Result (type 5, 108 leaves):
1 m

D — (b Cscle + fx] )m [Hyper‘geometr‘icZFl [1 -—5 1-

f (7 2+ m)

m
,2-—, -Tan[e+fx]?] -
2

2

NS

) moom m , NN 5
Hypergeometric2F1[1- =, - —, 2- —, -Tan[e + f x] ]) (Sec[e+fx]?)" 2sinle+fx]
2 2 2

Problem 379: Result more than twice size of optimal antiderivative.

J(szc[emcx])mTan[e+Fx]4d1x

Optimal (type 5, 63 leaves, 1 step):

(-3+m), 71, Cos[e+fx]?]

1 . _ 3
— (bCscle+fx])"Hypergeometric2F1|- =,
2

3f 2

1
(sinfe+fx]?)z 3 Tan(e + £x]3

N |

Result (type 5, 171 leaves):
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N U

m
2
Problem 381: Result more than twice size of optimal antiderivative.

JCot[eH‘:x}2 (bCscle+fx])"dx

Optimal (type 5, 63 leaves, 1 step):
1

3f
3+m

3+m
2

3
Cot[e+fx]? (bCsc[e+fx])"Hypergeometric2F1[ =,

s E, Cos[e+fx]?] (Sinfe+fx]?)
2 2 2

Result (type 5, 186 leaves):

o
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n 1
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2

Problem 382: Result more than twice size of optimal antiderivative.

JCot[eH‘x}“ (bCscle+fx])"dx

Optimal (type 5, 63 leaves, 1step):
1
5f

5+m

E,5+m , Cos[e+fx]?| (Sinfe+fx]2) 2
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2 2
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Result (type 5, 302 leaves):
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Problem 387: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(aCsc[eﬂcx])m (bTan[e+fx])"dx

Optimal (type 5, 89leaves, 3 steps):
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Summary of Integration Test Results

387 integration problems

A - 254 optimal antiderivatives

B - 9 more than twice size of optimal antiderivatives
C - 123 unnecessarily complex antiderivatives

D - 1 unable tointegrate problems

E - Ointegration timeouts



