Mathematica 11.3 Integration Test Results

Test results for the 299 problems in "4.5.0 (a sec)*m (b trg)*n.m"

Problem 1: Result more than twice size of optimal antiderivative.

JSec [a+bx] dx

Optimal (type 3, 11leaves, 1step):
ArcTanh[Sin[a + b x]]
b

Result (type 3, 68 leaves):

Log[Cos[§+b7X}_sin[§+b7XH LOg[Cos[i bz—x
- +

b b

+ +

]+sin[§ bTXH

Problem 3: Result more than twice size of optimal antiderivative.
JSec[a +bx]3dx
Optimal (type 3, 34 leaves, 2 steps):

ArcTanh[Sin[a+bx]] Sec[a+bx] Tan[a+bX]
+

2b 2b

Result (type 3, 69 leaves):

i —Log[Cos[% (a+bx)]-sin]

N | R

(a+bX>H+

Log[Cos[l (a+bx)] +Sin[l (a+bx)]] +Secla+bx] Tan[a+bx]
2 2

Problem 41: Result more than twice size of optimal antiderivative.

J(Sec[x]z)yzdlx

Optimal (type 3, 22 leaves, 3 steps):
lAr‘cSinh[Tan [x]] + 1 \/Sec[x]? Tan[x]
2 2

Result (type 3, 52leaves):
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1

~cC S 2(—LC£—S'£ Log[Cos[Z] +sin[2 S T
5 0S [X] ec[Xx] og[ 05[2] 1n[2H+ og[ os[z]+ 1n[2]]+ ec[x] Tan[Xx]

Problem 42: Result more than twice size of optimal antiderivative.

J Sec[x]? dx

Optimal (type 3, 3leaves, 2steps):
ArcSinh[Tan[x]]

Result (type 3, 44 leaves):

Cos [X] (—Log[Cos[g} —Sin[EH +Log[Cos{§] +Sin[§H) Sec[x]?

Problem 136: Result more than twice size of optimal antiderivative.

J\/Sec[c+dx] vbSec[c+dx] dx

Optimal (type 3, 33 leaves, 2 steps):
ArcTanh[Sin[c+dx]] Vb Sec[c +dXx]

d+/Sec[c+dx]
Result (type 3, 75leaves):
1
d+/Sec[c+dx]

1 C 1 1 .1
[—Log[Cos[f (c+dx)]-sin[= (c+dx)]] +Log[Cos|[ = (c+dx)]+Sin[= (c+dx)]]
2 2 2 2

\bSec[c+dx]

Problem 146: Result more than twice size of optimal antiderivative.

J(bSec[c+dx])3/2
\/Sec[c+dx]

dx

Optimal (type 3, 34 leaves, 2 steps):
b ArcTanh[Sin[c+dx]] VbSec[c +dX]
d+/Sec[c+dx]

Result (type 3, 75leaves):
1

dSec[c+dx]3?

—Log[Cos[% (c+dx)] —Sin[% (c+dx)]] +Log[Cos|

N |

(c+dx)] +Sin|

N |

(c+dx>H

(bsecfc+dx])>?
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Problem 156: Result more than twice size of optimal antiderivative.

J(bSec[c+dx])5/2

Sec[c +dx]3?

dx

Optimal (type 3, 36 leaves, 2 steps):
b2 ArcTanh [Sin[c+dx]] v/ bSec[c +dx]
d+/Sec[c+dx]

Result (type 3, 75leaves):
1

dSec[c+dx]°/?

—Log[Cos[% (c+dx)] —Sin[% (c+dx)]] +Log[Cos[§ (c+dx)] +Sin[% (c+dx)]]
(bsec[c+dx])*>?

Problem 163: Result more than twice size of optimal antiderivative.

JSec[c+dx]3/2
\VbSec[c+dx]

dx

Optimal (type 3, 33 leaves, 2 steps):
ArcTanh[Sin[c +dx]] v/Sec[c +dX]
d+bSec[c+dx]

Result (type 3, 75leaves):

|

—Log[Cos[% (c+dx)] —Sin[% (c+dx)]] +Log[Cos[% (c+dx)] +Sin[% (c+dx)]]

\/Sec[c+dx] /(d\/bSec[c+dx})

Problem 170: Result more than twice size of optimal antiderivative.
J Sec[c +dx]®/?
(

bSec[c+dx])*?

dx

Optimal (type 3, 36 leaves, 2 steps):
ArcTanh[Sin[c +dx]] V/Sec[c +dXx]
bd+/bSec[c+dx]

Result (type 3, 75leaves):
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|

~Log[Cos|[ =~ (c+dx) | -Sin|

N |

% (c+dx)H+Log[Cos[§<c+dx)]+Sin[§(C+dX>H

Sec[c+dx]3/2)/ (d (bSec[c+dx])3/2)

Problem 178: Result more than twice size of optimal antiderivative.
J Sec[c+dx]7/?
(

bSec[c+dx])®>?

dx

Optimal (type 3, 36 leaves, 2 steps):
ArcTanh[Sin[c +dx]] v/Sec[c +dX]
b%2d+/bSec[c+dx]

Result (type 3, 78 leaves):

|

—Log[Cos[% (c+dx)] —Sin[% (c+dx)]] +Log[Cos[§ (c+dx)] +Sin[§ (c+dx)]]

\/Sec[c+dx]

/(bzd\/bSec[c+dx] )

Problem 230: Result unnecessarily involves higher level functions.
J(dCsc[aerx])Q/Zx/cSec[a+bx] dx

Optimal (type 4, 128 leaves, 5 steps):
4cd® (dCscla+bx])*? 2cd(dCscla+bx])”?

+

1
7b+/cSec[a+bx] 7b+/cSec[a+bx] 7b
. T .
4d*~/dCscla+bx] EllipticF|a +bx, 2] VcSecla+bx] /Sin[2a+2bx]
4

Result (type 5, 122 leaves):
2d*Cos[2 (a+bx) | Cot[a+bx]/dCscla+bx]

Vcsecla+bx] |(-2+Cos[2 (a+bx)]) Cscla+bx]*-2 (-Cot[a+bx]?)**

Hypergeometric2Fi|

)

N |

42, %, Cscla+bx]?] Sec[a+bx}2))/ (7b (-2+Cscla+bx]?))

Problem 232: Result unnecessarily involves higher level functions.

J(dCsc[a+bx])5/2\/cSec[a+bx] dx

Optimal (type 4, 93 leaves, 4 steps):
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2cd(dCsc[a+bx])3/2 1

+ —

3b~/cSecla+bx] 3b
T
2d?+/dCscla+bx] EllipticF[a- —+bx, 2] v/cSec[a+bx] +/Sin[2a+2bx]
4

Result (type 5, 109 leaves):

—([d (Cos[a+bx] +Cos[3 (a+bx)]) (dCscla+bx])*?

1 3
(Cot[a+bx]2+ (7Co‘c[a+bx]2)3/4 Hypergeometric2F1[ =, =, =, Csc[a+bx]?]
2 2

Sw

Sec[a+bx]2+/cSec[a+bx] /(Bb (-2+Cscla+bx]?

Problem 234: Result unnecessarily involves higher level functions.

j\/dCsc[aerx} v/cSecla+bx] dx

Optimal (type 4, 53 leaves, 3 steps):
1 L. 7 -
g\/dCsc[aerx} ElllpthF[a—Zerx, 2] Vcsecla+bx] V/Sin[2a+2bx]

Result (type 5, 68 leaves):
§(7Cot[a+bx}2>7/4\/dCsc[a+bx}

, Cscla+bx]?| v/cSec[a+bx] Tan[a+bx]?

Hypergeometric2F1[—, =,

N |-
N W

sw

Problem 235: Result unnecessarily involves higher level functions.

J\/cSec[a+bx]
\dCscl[a+bx]

Optimal (type 3, 270leaves, 12 steps):

dx

ArcTan[1-+/2 V/Tan[a+bx] | v/cSec[a+bx]

+

\/Tb\/dCsc[aerx] v/Tan[a + b x]

ArcTan[1++/2 v/Tan[a+bx] | v/cSec[a+bx]

+

A2 b/dCsc[a+bx] ~/Tan[a + b x]
Log[1-+/2 v/Tan[a+bx] +Tan[a+bx]]/cSec[a+bx]
2+/2 b+/dCsc[a+bx] /Tan[a+bx] _
Log[1++/2 +/Tan[a+bx] +Tan[a+bx] ] cSec[a+bx]
2+/2 b/dCscla+bx] /Tan[a+bx]

Result (type 5, 69 leaves):
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)

3 Z,Sin[a+bx]2} v cSec[a+bx] Sin[z(a+bx)}
4 4
(3b (Cos[a+bx]2)1/4\/dCsc[a+bx] )

/

3
[Hyper‘geometr‘icZFl [ -,
4

Problem 236: Result unnecessarily involves higher level functions.
J v cSec[a+bx]
(

dCscla+bx])>?

dx

Optimal (type 4, 93 leaves, 4 steps):
c 1

N

bd+dCscla+bx] /cSec[a+bx] 2bd?

v/dCsc[a+b x] EllipticF[a—z+bx, 2] VcSecla+bx] /Sin[2a+2bx]
4

Result (type 5, 80 leaves):

3
=, Csc[a+bx]?]
2

)

B w

)

N |

_([(1+Cos[2 (a+bx) | + (—Co‘c[a+bx]2)3/4 Hypergeometric2Fi |

(cSec[a+bx])3/2]/ (Zbcd\/dCsc[aerx] )

Problem 237: Result unnecessarily involves higher level functions.
J v/ cSec[a+bx]
(

dCscla+bx])®?

dx

Optimal (type 3, 322leaves, 13 steps):
c 3ArcTan[1-+/2 V/Tan[a+bx] | v/cSec[a+bx]

2bd (dCsc[a+bx])*?+/cSec[a+bx] 4-/2 bd?>~/dCsc[a+bx] ~/Tan[a+bx]

3ArcTan[1++/2 V/Tan[a+bx] | v/cSec[a+bx]

+

+

4~/2 bd?2~+/dCsc[a+bx] /Tan[a+bx]
3Log[1-+/2 V/Tan[a+bx] +Tan[a+bx]]|cSec[a+bx]
8+/2 bd?+/dCsc[a+bx] /Tan[a+bx]
3Log[1+\/7\/m+Tan[a+bx}]\/m

8+/2 bd2+/dCsc[a+bx] /Tan[a+bx]

Result (type 5, 87 leaves):

-l

3 3 7
(Cos[a+bx}z)1/4—Hyper‘geometr‘ic2F1[—, =, -, Sin[a+bx}2])

4 4 4
VcSecla+bx] Sin[2 (a+bx) | /(4bd2 (Cos[a+bx]2)1/4\/d(:sc[a+bx] )]
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Problem 239: Result unnecessarily involves higher level functions.

J(dCsc[a+bx])7/2 (csecla+bx])*?dx

Optimal (type 4, 166 leaves, 6 steps):
24cd>+/cSec[a+bx] 12cd*+/dCsc[a+bx] /cSec[a+bx]

5b (dCscla+bx])*? 5b
2cd (dCscla+bx])>?+/cSeca+bx] 24C2d4ElliPtiCE[a*f+bX, 2]
5b 5b~/dCscla+bx] \/cSec[a+bx] /Sin[2a+2bx]

Result (type 5, 87 leaves):

inCd (dCsc[a+bx])5/2\/cSec[a+bx1 2-3Cos[2 (a+bx)] -
5

1 3
6 (-Cot|a +bx12)1/4 Hypergeometric2F1|[~, =, =, Csc[a+bx]?] Sin[a+bx]?
2

2

o

Problem 241: Result unnecessarily involves higher level functions.
J(dCsc[a+bx])3/2 (csec[a+bx])*?dx

Optimal (type 4, 125leaves, 5steps):

4cd®+/cSecla+bx] 2cd+dCsc[a+bx] /cSec[a+bx]
b (dCscla+bx])*? b

4c?d?EllipticE[a- 7 +bx, 2]

b+vdCsc[a+bx] ~/cSec[a+bx] /Sin[2a+2b X]

Result (type 5, 66 leaves):

1
-—2cd+dCsc[a+bx]
b
2\1/4 . 1 3 2
-1+ (-Cot[a+bx]?)"*Hypergeometric2F1[ =, =, =, Csc[a+bx]?||+/cSec[a+bx]
4 2 2

Problem 243: Result unnecessarily involves higher level functions.

(csecla+bx])??
J dx

\/dCsc[a+bx]
Optimal (type 4, 89leaves, 4 steps):

2cd+/cSecia+bx] 2c2EllipticE[a—i+bx,2]
b (dCscla+bx])*? b~/dCscla+bx] /cSec[a+bx] /Sin[2a+2bX]

Result (type 5, 70 leaves):
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3 2
, —, Csc[a+bx] ]
2

)

Cot[a+bx] (—2 + (-Cotla+bx]?) 4 Hypergeometric2Fi |

IS
N |

(cSec[a+bx])3/2]/ (b\/dCsc[a+bx} )

Problem 244: Result unnecessarily involves higher level functions.

])3/2

dx

J(cSec[aerx

(dcscla+bx])>?

Optimal (type 3, 327 leaves, 13 steps):

2c+/cSecla+bx] c2ArcTan[1-+/2 V/Tan[a+bx] | /dCsc[a+bx] /Tan[a+bx]
bd+dCsclarbx V2 bd+/cSeclarbx)
czArcTan[1+\/?\/Tan[a+bx} ]\/dCsc[a+bx] v/Tan[a + bx]

2 bd?+/cSecla+bx]
(cszog[l—ﬁerTan[aerx}]\/m)/
(zﬁbdzm),
(czmwg[l+ﬁm+mn[a+bx}]m)/
(2\Ebd2\/m)

+

Result (type 5, 86 leaves):

[zc

v cSec[a+bx]

(C 2\ 3/4 5 . 11 5 _. 2
os[a+bx]?)*" - Cos[a+bx]*Hypergeometric2F1|[~, —, =, Sin[a+bx]?|
4> 4’ 4

bd (Cos[a+bx]2)**~/dCsc[a+bx]
( )7

Problem 245: Result unnecessarily involves higher level functions.

(csecla+bx])??
J dx

(dcscla+bx])®?
Optimal (type 4, 94 leaves, 4 steps):
2c+/cSecla+bx] 3c25111ptic5[a_§+bx, 2]

bd(dCsc[a+bx})3/2 bd2+/dCsc[a+bx] ‘cSec[a+bx] VSin[2a+2bx]

Result (type 5, 79leaves):

1
cvdCsc[a+bx]
2bd?

) )

5+Cos[2 (a+bx)] -3 (-Cot[a+bx]2)"*Hypergeometric2Fl|
v cSec[a+bx]

N |

3
=, Cscla+bx]?]
2

FNQRPN
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Problem 246: Result unnecessarily involves higher level functions.

J(dCsc[a+bx])g/2 (cSec[a+bx])5/2d1X

Optimal (type 4, 166 leaves, 6 steps):
40 c d° (cSec[a+bx}>3/2 20 c d3 (dCsc[a+bx})3/2 (cSec[a+bx])3/2

21b+/dCscl[a+bx] 21b
2cd (dCscla+bx])”? (cSecla+bx])¥? 1
+
7b 21b

2 4 . . 72 .
40 c?d*+/dCsc[a+bx] EllipticF[a +bx, 2] VcSecla+bx] +/Sin[2a+2bx]
4

Result (type 5, 92 leaves):

—([chs (—7+Cot[a+bx]2 (13+3Cscla+bx]?) +

3
, —» Cscla+bx]?]
2

Sw

20 (-Cot[a+bx]?) >'* Hypergeometric2F1 |

(cSec[a+bx])3/2]/ (21b\/dCsc[a+bx] )

3

N |

Problem 248: Result unnecessarily involves higher level functions.

J(dCsc[a+bx])5/2 (csecla+bx])®>?dx

Optimal (type 4, 131 leaves, 5steps):
4cd® (cSecla+bx])¥? 2cd(dCscla+bx])>? (cSecla+bx])*? 1

i
3b~/dCscla+bx] 3b 3b
7
4c*d?*~/dCscla+bx] EllipticFla- —+bx, 2] V/cSec[a+bx] /Sin[2a+2bx]
4

Result (type 5, 87 leaves):
- ([2c3d (dcscla+bx])>?

3/4 Hyper‘geometr‘icZFl[ s Csc[a+bx}2]

) B

N |
Sjw
N w

(—1+Cot[a+bx]2+2 (-Cot[a+bx]?)

/(Bb\/m))

Tan[a+bx]?

Problem 250: Result unnecessarily involves higher level functions.

J\/dCsc[aerx} (cSec[a+bx])5/2d1x

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



10 | Mathematica 11.3 Integration Test Results for 4.5.0 (a sec)”~m (b trg)~n.nb

2cd(cSec[a+bx})3/2 1
+

3b+dCscla+bx] 3b
T

2c?+/dCscla+bx] EllipticF[a- —+bx, 2] v/cSec[a+bx] +/Sin[2a+2bx]
4

Result (type 5, 68 leaves):

)

3
7([2cd [71+ (7Co‘c[a+bx}2>3/4 Hypergeometric2Fi | , —» Cscla+bx]?]

2

N | =
Sw

(cSec[a+bx])3/2]/ (3b\/dCsc[a+bx1 )]

Problem 252: Result unnecessarily involves higher level functions.

(csecla+bx])®>?
J dx

(dcscla+bx])??
Optimal (type 4, 98 leaves, 4 steps):
2c(cSec[a+bx}>3/2 1

3bd+/dCscla+bx] 3bd?
JT

c?+/dCscla+bx] EllipticF[a- ~+bx, 2] v/cSec[a+bx] ~/Sin[2a+2bX]
4

Result (type 5, 70leaves):
[c (2 + (-Cot[a+bx]?) 34 Hypergeometric2F1 |

<3bd\/dCsc[a+bx} )

N |

3 3
, — — C bx]? S b 3/2]
N sc[a+bx] ] (c ec[a+ x]) /

Problem 253: Result unnecessarily involves higher level functions.

(csecla+bx])®?
J dx

(dcscla+bx])®?

Optimal (type 3, 329 leaves, 13 steps):
2¢ (cSec[a+bx])3/2 +czAr‘cTan[l—\/T\/Tan[a+bx1 | Vcsecla+bx]
3bd (dCscla+bx])>? A2 bd?+/dCsc[a+bx] +/Tan[a+b x]
c?ArcTan|1++/2 v/Tan[a+bx] | V/cSec[a+bx]
/2 bd2+/dCsc[a+bx] +/Tan[a+b X]

c2Log[1f\E\/m+Tan[a+bx]}\/m

2+/2 bd?+/dCsc[a+bx] Tan[a +bx]
c?Log[1++2 V/Tan[a+bx] +Tan[a+bx]|/cSec[a+bx]

2+/2 bd?+/dCsc[a+bx] ~/Tan[a +bx]

+

Result (type 5, 88 leaves):
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3 3 7
(Cos[a+bx]2)1/4—Cos[a+bx]2Hyper‘geometr‘icZFl[f, =, =, Sinfa+bx]?]
4 4 4

(cSec[a+bx])3/2]/ (Bbd (Cos[a+bx}2)1/4 (dCsc[a+bx])3/2)

[ZC

Problem 255: Result unnecessarily involves higher level functions.

J(dCsc[aerx])”2

v cSecl[a+bx]

Optimal (type 4, 128 leaves, 5steps):
4cd3+/dCsc[a+bx] 2cd<dCsc[a+bx])5/2

5b (cSec[a+bx])>? 5b(cSecla+bx])>?

dx

4d*EllipticE[a- 7 +bx, 2]

5b+/dCscla+bx] VcSec[a+bx] +/Sin[2a+2bx]
Result (type 5, 79 leaves):
1
-——2d*+/dCscla+bx]

5bc

3 2
, —» Cscla+bx]?]|vcSec[a+bx]

Cot[a+bx]?+ (-Cot[a+bx]?) Y% Hypergeometric2F1 |
2

)

R
N

Problem 257: Result unnecessarily involves higher level functions.

(dcscla+bx])*?
J dx

Vesecla+bx]
Optimal (type 4, 89leaves, 4 steps):
2cddCsclasbx] 2d”EllipticE[a- 7 +bx, 2]
) b (cSec[a+bXJ)3/2 i b+/dCsc[a+bx] v/cSec[a+bx] /Sin[2a+2bX]

Result (type 5, 65 leaves):
1

) bc
d (-Cot[a+bx] 2>1/4 \/dCsc[a+bx] Hypergeometric2Fi|

B

N |

3 2
» —, Csc[a+bx] ]\/cSec[aerx]
2

H R

Problem 258: Result unnecessarily involves higher level functions.

J\/dCsc[aerx]
v/ cSec[a+bx]

Optimal (type 3, 270leaves, 12 steps):

dx
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ArcTan[1-+/2 v/Tan[a+bx] | v/dCsc[a+bx] /Tan[a+bx]

* VZ b/cSectarbx]

ArcTan[1++/2 v/Tan[a+bx] | V/dCsc[a+bx] V/Tan[a+bx]

V7 bcseca bx] _

(mLog[l—WWJrTan[awx]] \/m)/
(242 b+/cseciarbx] | +
(mLog[l+ﬁm+Tan[a+bx]] \/m)/
(242 b+/cSectabx] |

+

Result (type 5, 66 leaves):
[\/ dCscla+bx] Hyper‘geometr‘icZFl[
(b <Cos[a+bx12)3/4\/c5ec[a+bx1

» —» =, Sinfa+bx]?| Sin[2 (a+bx) |

/

— b |
»|R
Y,

Problem 259: Result unnecessarily involves higher level functions.

1

dx

J\/dCsc[a+bx] v/cSec[a+bx]

Optimal (type 4, 53 leaves, 3 steps):
EllipticE|a- Z+bx, 2]

b+/dCsc[a+bx] v/cSec[a+bx] /Sin[2a+2bX]
Result (type 5, 81 leaves):

1
- \dCsc[a+bx]
2bcd

1 3 ,
» —» — Cscla+bx]?]

(1+Cos[2 (a+bx)] - (-Cot[a+bx]2)**Hypergeometric2Fl |
2 2

v cSec[a+bx]

FE

Problem 260: Result unnecessarily involves higher level functions.

1

J(dCsc[a+bx])3/2\/cSec[a+bx1

dx

Optimal (type 3, 322 leaves, 13 steps):
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c
_2bd\/m(c5ec[a+bx])3/2
ArcTan[1-+/2 v/Tan[a+bx] | V/dCsc[a+bx] /Tan[a+bx]
4+/2 bd*+/cSec[a+bx]
ArcTan[1++/2 v/Tan[a+bx] | v/dCsc[a+bx] /Tan[a+bx]
4+/2 bd?>+/cSec[a+bx]
(mLog[l—ﬁm+Tan[a+bx]] \/m)/
(Sﬁbdzx/m)+
(mLog[l+ﬁm+Tan[a+bx]] m)/
(S\Ebdzm)

+

Result (type 5, 82leaves):

| =

3/4

- Hypergeometric2Fi|

E 3 2
R ,4,Sln[a+bx]}])/
(Zb (Cos[a+bx]2)3/4 (dCsc[a+bx})3/2\/cSec[a+bx] )

Problem 261: Result unnecessarily involves higher level functions.

I

Cot[a+bx] ((Cos[a+bx]2)

— b

1

J(d(:sc[aerx])5/2\/cSec[a+bx}

dx

Optimal (type 4, 95leaves, 4 steps):

C

- +
3bd (dCsc[a+bx])3/2 (cSec[a+bx})3/2
EllipticE{a—erbx, 2]

2bd?2+/dCsc[a+bx] “/cSec[a+bx] ~/Sin[2a +2bX]
Result (type 5, 99 leaves):

[2 (-4+Cos[2 (a+bx)]) Cot[a+bx] +

/

3 2\1/4 s 1 E 2
(—Cot[a+bx} ) Csc[a+bx] Hyper‘geometr‘1c2F1[ NI Csc[a+bx] ] Sec[a +bx]

B

FNQUPN

(12bd2\/dCsc[a+bx] v cSec[a+bx] )

Problem 263: Result unnecessarily involves higher level functions.

(dcscla+bx])®?
j dx

(csecla+bx])??

Optimal (type 4, 135leaves, 5steps):
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2d® (dCsc[a+bx])*? 2d(dCscla+bx])”? 1

21bc~/cSecla+bx] 7bc+/cSecla+bx] 21bc?
T

2d*+/dCscla+bx] EllipticF[a- —+bx, 2] v/cSec[a+bx] +/Sin[2a+2bx]
4

Result (type 5, 119leaves):

—([d3Cos[2 (a+bx)] (dCscla+bx])*? ((5+Cos[2 (a+bx)]) Cscla+bx]*-

3/4
>

3
2 (-Cot[a+bx]?)**Hypergeometric2F1| , —» Csc[a+bx]?] Sec[a+bx]?
2

|/

»w

1
2

(Zlbc (-2+Cscla+bx]?) vcSec[a+bx] ))

Problem 265: Result unnecessarily involves higher level functions.

dx

J(dCsc[aerx])S/2

(csecla+bx])??

Optimal (type 4, 98 leaves, 4 steps):

2d (dCscla+bx])>? 1
3bc/cSeclarbx] 3bc

dszllipticF[a—EJfbx, 2| Vcsecla+bx] /Sin[2a+2bx]

Result (type 5, 105leaves):

|

dCos[2 (a+bx)] (dCsc[a+bx])?>?

1 3 3
(2 Cot[a+bx]?- (—Cot[a+bx]2)3/4 Hypergeometric2F1[ =, =, =, Csc[a+bx]?|
2 4 2

Sec[a+bx]3

/(3b (-2+Cscla+bx]?) (cSec[a+bx])3/2))

Problem 266: Result unnecessarily involves higher level functions.

(dcscla+bx])??
J dx

(csecla+bx])??

Optimal (type 3, 327 leaves, 13 steps):
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2d+/dCscla+bx] d?*ArcTan[1-+/2 V/Tan[a+bx] |/ cSec[a+bx]
7bcx/m+ 2 be2+/dCsc[a+bx] ~/Tan[a +bx]
d? ArcTan[1++/2 +/Tan[a+bx] | v/cSec[a+bx]
2 bec2+/dCsc[a+bx] +/Tan[a+b x]

d?Log[1-+/2 +/Tan[a+bx] +Tan[a+bx]]|/cSec[a+bx]

2+/2 bc2+/dCscla+bx] /Tan[a +bx]
d?>Log[1++/2 +/Tan[a+bx] +Tan[a+bx]]|/cSec[a+bx]

2+/2 bc2+/dCscla+bx] Tan[a+bx]

+

Result (type 5, 95 leaves):

—([2 (dCscla+bx])>?

3 3

(3 (Cos[a+bx] 2>1/4 Csc[a+bx]? +Hypergeometric2Fl | , Sinfa+bx]?|

7
4

»jw

3
4

/(Bbc (Cos[a+bx]2)1/4\/cSec[a+bx] )]

Sin[a+bx]3

Problem 267: Result unnecessarily involves higher level functions.
J \/dCscl[a+bx]
(

])3/2

dx
cSec[a+bx

Optimal (type 4, 92 leaves, 4 steps):
d 1

+

bc+/dCscla+bx] VcSec[atbx] 2bc?
vJdCsc[a+bx] EllipticF[aferbx, 2] VcSecla+bx] /Sin[2a+2bx]
4

Result (type 5, 84 leaves):

)

[d (1+Cos[2 (a+bx)] - (—Co‘c[a+bx]2)3/4 Hypergeometric2Fi |

N |

3
, —» Cscla+bx]?]
2

Bw

Sec[a+bx]3

/ (26dCsclasbx] (cseciarbx))*?]

Problem 268: Result unnecessarily involves higher level functions.
J 1
VdCscla+bx] (cSec[a+bx])*?

dx

Optimal (type 3, 322 leaves, 13 steps):
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d ArcTan[1-+/2 v/Tan[a+bx] | V/cSec[a+bx]
2bc (dCsc[a+bx])>?+/cSec[a+bx] 4+/2 bc2~/dCscla+bx] /Tan[a+bX]
ArcTan[1++/2 v/Tan[a+bx] | v/cSec[a+bx]

+

+

4-/2 bc2~/dCsc[a+bx] /Tan[a+bx]
Log[1-+/2 v/Tan[a+bx] +Tan[a+bx]]|/cSec[a+bx]
8+/2 bc2~/dCscla+bx] /Tan[a+bx] _
Log[1++/2 v/Tan[a+bx] +Tan[a+bx]|+/cSec[a+bx]
8+/2 bc2+/dCsc[a+bx] /Tan[a+bx]

Result (type 5, 80leaves):

d (3 (Cos[a+bx]2)1/4+Hyper‘geometr‘ic2F1[i—, i, i, Sin[a+bx]2])

6bc (Cos[a+bx]2)1/4 (dCsc[a+bx})3/2\/c5ec[a+bx}

Problem 269: Result unnecessarily involves higher level functions.
J 1
(dcscla+bx])*? (cSec[a+bx])>?

dx

Optimal (type 4, 135leaves, 5steps):
C 1

+ +

3bd+/dCscla+bx] (cSec[a+bx])*? 6bcd+dCsc[a+bx] /cSec[a+bx]

1 N T -
—————+/dCsc[a+bx] EllipticF|la- —+bx, 2] V/cSec[a+bx] /Sin[2a+2bx]
12bc?d? 4

Result (type 5, 89leaves):

Csc[a+b x]2? Hypergeometric2F1 { 1—, ;,

2
1/4

—ZCOS[Z (a+bX)] * (-Cot[a+bx]?)

12bcd+/dCsc[a+bx] v/ cSec[a+bx]

Problem 270: Result unnecessarily involves higher level functions.

J ! dx
(dcscla+bx])>'? (cSec[a+bx])>?

Optimal (type 3, 371 leaves, 14 steps):
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C
- +

4bd (dCscla+bx])*? (cSecla+bx])*?

3 3Ar‘cTan[1—\5\/Tan[a+bx] }\/cSec[a+bx]

- +

16bcd (dCscla+bx])*?+/cSec[a+bx] 32+/2 bc2d?+/dCsc[a+bx] /Tan[a+bx]
3Ar‘cTan[1+\/7\/Tan[a+bx] }\/cSec[a+bx}

+

32+/2 bc2d?2+/dCsc[a+bx] /Tan[a+bx]
3Log[1-+/2 V/Tan[a+bx] +Tan[a+bx]]/cSec[a+bx]
64+/2 bc2d?~/dCsc[a+bx] /Tan[a+b x] i
3Log[1++/2 VTan[a+bx] +Tan[a+bx]]|cSec[a+bx]

64~/2 bc2d?2+/dCsc[a+bx] /Tan[a+bx]

Result (type 5, 93 leaves):

) B

(Cosfa+bx]?)¥* (1-2Cos[2 (a+bx)]) +Hypergeometric2F1|

(16bcd (Cosfa+bx]?)* (dCscla+bx])*?~/cSec[a+bx] )

s Sin[a+bx}2])/

Blw
Bw
BN

Problem 272: Result unnecessarily involves higher level functions.

(dCsc[a+bx])7/2
J dx

(csecla+bx])®?

Optimal (type 4, 135leaves, 5steps):
6d*+/dCscla+bx] 2d (dCscla+bx])®?

N
5bc(cSecla+bx])*? 5bc(cSecla+bx])??

6 d*EllipticE[a - Z+bx, 2]

5bc2+/dCsc[a+bx] \/cSec[a+bx] v/Sin[2a+2bx]
Result (type 5, 82leaves):
1
d®>+/dCsc[a+bx]

5bc3

B )

2Cot[a+bx]?-3 (-Cotl[a+bx]?) Y% Hypergeometric2F1|

Vv cSec[a+bx]

3
=, Cscla+bx]?]
2

FNQUPN
N R

Problem 273: Result unnecessarily involves higher level functions.

(dcscla+bx])®?
j dx

(csecla+bx])®?

Optimal (type 3, 329 leaves, 13 steps):
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2d (dCsc[a+bx]>3/2 d? ArcTan[1-+/2 v/Tan[a+bx] | v/dCsc[a+bx] VTan[a+bx]
73bc(cSec[a+bx])3/2+ 2 bc2+/cSec[a+bx]

d>ArcTan[1++/2 +/Tan[a+bx] | /dCsc[a+bx] /Tan[a+bx]

V2 bc2+/cSecla+bx]

(dzmmg[l—ﬁm+mn[a+bx}]m)/

(242 b2 v/cSeclarbx] | -
(dszog[l+ﬁm+Tan[a+bxj] \/m)/

(zﬁbczx/m)

+

Result (type 5, 88leaves):

—([Zd (dCsc[a+bx}>3/2

(Cos[a +bx12)3/4

+ 3 Hypergeometric2Fi | , Sinfa+bx]?] Sin[a+bx]?

|/

» |

)

SN

)

FNQE

(3bc (Cos[a+bx]2)3/4 (cSec[a+bx}>3/2)]

Problem 274: Result unnecessarily involves higher level functions.

dx
5/2

J(CICSC[aerX])B/2
(csecla+bx])
Optimal (type 4, 94 leaves, 4 steps):
2d~/dCscla+bx] 3d’ EllipticE[a- 7 +bx, 2]
bc(cSec[a+bx])3’/2 bc2+/dCscla+bx] /cSec[a+bx] /Sin[2a+2bx]

Result (type 5, 79 leaves):
! d+dCsc[a+Dbx]

2bc3

1+Cos[2 (a+bx)] -3 (-Cotla~ bx]z)l/4 Hypergeometric2Fi|

v cSec[a+bx]

» —» —» Cscla+bx]?]

FNQRN
N |

N w

Problem 275: Result unnecessarily involves higher level functions.
J \/dCsc[a+bx]
(

dx
cSecla+bx])®?

Optimal (type 3, 322leaves, 13 steps):
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d
2bc+/dCscla+bx] (cSec[a+bx])>?
3ArcTan[1-+/2 V/Tan[a+bx] | v/dCsc[a+bx] +/Tan[a+bx]
4+/2 bc?+/cSecla+bx]
3ArcTan[1++/2 V/Tan[a+bx] | v/dCsc[a+bx] /Tan[a+bx]
4+/2 bc?+/cSecla+bx]
(B\WLog[l—ﬁm+Tan[a+bx]]m)/
(8ﬁbczm)+
(3WL0g[l+ﬁm+Tan[a+bx]] m)/
(S\Ebcz\/m)

+

Result (type 5, 87 leaves):
[\/d Csc[a+bx]

(Cosfa+bx]?) 34,3 Hypergeometric2F1[ ~, =,

s Sin[a+bx]2]]

BR
— » R
ESIRV

sin[2 (a+bx)}

/(4bc:2 (Cos[a+bx]2)3/4\/c5ec[a+bx]

Problem 276: Result unnecessarily involves higher level functions.

1

J\/dCsc[a+bx] (csecla+bx])®?

dx

Optimal (type 4, 95leaves, 4 steps):
d

N
3bc (dCsc[a+bx})3/2 (cSec[a+bx])3/2

EllipticE a- Zebx, 2]

2bc2+/dCsc[a+bx] “/cSec[a+bx] /Sin[2a +2bX]
Result (type 5, 91 leaves):
! VdCscla+bx] |5+6Cos[2 (a+bx)]|+Cos[4 (a+bx)]-

724bc3d

6 (-Cot[a+bx]?) 1% Hypergeometric2F1 [

)

N | R

3 2
, —» Cscla+bx]?]|/cSec[a+bx]
2

H R

Problem 277: Result unnecessarily involves higher level functions.

1

J(dCsc[aerx])”2 (csecla+bx])®?

Optimal (type 3, 371 leaves, 14 steps):
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C 1
74bdm(c5ec[a+bx])7/2+16bcd\/m(c5ec[a+bx})3/2
3ArcTan[1-+/2 V/Tan[a+bx] | v/dCsc[a+bx] +/Tan[a+bx]
32+/2 bc2d?+/cSec[a+bx]
3ArcTan[1++/2 V/Tan[a+bx] | v/dCsc[a+bx] /Tan[a+bx]
32+/2 bc2d?+/cSec[a+bx]
(BWLog[ -+/2 ~/Tan[a+bx] +Tan] a+bx]]m)/
(64\Ebc2d2\/m)+
(BWLog[ ++/2 ~/Tan[a+bx] +Tan| a+bx]]\/m)/
(64\/7bc dzm)

+

Result (type 5, 98 leaves):

Cot[a+bx] ((Cos[a+bx 2)3/4 (1+2Cos[2 (a+bx)]) -

1 1 5 . )
3Hyper‘geometr‘1c2F1[— —, —, Sin[a+bx] ])]/
4 4 4

(16bc2 (Cos[aerx]2)3/4 (dCsc[a+bx})3/2\/<:Sec[a+bx] ))

Problem 278: Result unnecessarily involves higher level functions.

1
J(d(ﬁsc[aerx])S/2 (cSec[a+bx])5/2

dx

Optimal (type 4, 135leaves, 5steps):
c 1

- + +
5bd(dCscfa+bx])*? (cSecfa+bx])”? 1ebcd (dCsc[a+bx])*? (cSec[a+bx])*?

3EllipticE[a- 7 +bx, 2]

20bc2d?+/dCsc[a+bx] cSec[a+bx] v/Sin[2a+2bx]

Result (type 5, 91 leaves):
1

o el bx] [ 12 -13c0s[2 (a+bx) ] +Cos[6 [abx] ]+
12 (~Cot [a + b x]?)** Hypergeometric2F1[ -, ©, 2, cscla«bx1?]| Vesecrarbxl
4’ 2" 2

Problem 279: Result unnecessarily involves higher level functions.
J 1
(dcscla+bx])”? (cSec[a+bx])>?

Optimal (type 3, 406 leaves, 15 steps):
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C

6bd (dCsc[a+bx])>'? (cSec[a+bx])’"?
5c 5

48bd3\/m(cSec[a+bx1)7/2+192bcd3m(c5ec[a+bx])3/2_
5ArcTan[1-+/2 V/Tan[a+bx] | v/dCsc[a+bx] +/Tan[a+bx]
128 /2 bc?d*~/cSec[a+bx]
5Ar‘cTan[1+\/?\/Tan[a+bx] }\/dCsc[a+bx} \/Tan[a+bx]
128 /2 bc?d*+/cSec[a+bx]
(SmLog[l—\Em+Tan[a+bx]]m)/
(zssﬁbc2d4m)+
(smmg[nﬁmnan[awx]] m)/
(256\/7bc2d4\/m)

+

Result (type 5, 106 leaves):

[—2 (Cos[a+bx12)3/4 (9+10Cos[2 (a+bx) | -4Cos[4 (a+bx)])+
s E, Sinfa+bx]?]

1 1 /
4 4 4

(384bcd3 (Cos[a+bx}2>3/4 dCscl[a+bx] (cSec[a+bx])3/2)

3

30 Hypergeometric2F1 |

Problem 280: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

JCsc[e+-Fx}”Sec[e+fx}’"dlx

Optimal (type 5, 81 leaves, 2 steps):
7(Cos[e+fx]2)LTmCsc[eﬂcx}’l*“
f(1-n)
. 1+m 1-n 3-n i
Hypergeometric2F1| s B , Sinfe+ fx]?] Sece+ fx]1m
2 2 2

Result (type 6, 2840 leaves):

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

2 2 2 2
Cscle+fx] 12" Sec[l(eﬂ‘:x)]2 rnSec[em‘:x]"‘
2
1 2 m
(COS[;<E+'FX)] Sec[e + f x] ]/ f(-1+n)
1 n 3 n 1 5 1 X
-3 A 11F1 - =, ,17 —_ ,fff’T - f ,7T -+ £ ~
(( +n) Appe [2 5 m m-n S, an[z(e+ x) | an[2<e+ x)]7]
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2 ((—1+m+n)Appe11F1[z—E, m,2-m-n, > —E, Tan[l (e+fx)]2,
2 2

2 2
~Tan[ = (e+fx)}2] +mAppellF1[i—E, 1+m,1-m-n, E—E,
2 2 2 2 2
Tan[1 (e+fx)]2, —Tan[1 (e+Fx ]2]] Tan[1 (e+fx)]2]
2 2 2

1 n 3 2 1 2
~3+n) AppellF1[=-—, m,1-m-n, = - —, Tan|[ = f , -Tan[ = f
((( +n) ppe [2 5 m m-n 5 ) an[z(e+ X)] an[ (e+ X)} ]

2
(e+Fx)]2)m m]/

1 n 3
(<73+n) AppellFl[;—f, m,1-m-n,

Cos[e+fx] Cscle+fx]" [Sec]

N |

1 2
Cos[; (e+fx)]| sec[e+Fx]

2—2, Tan[%(ewa)]z, —Tan[%(eJr-Fx)]z]—
3 n 5 n 1 2
2[(—1+m+n) AppellFl[~-—, m,2-m-n, —- —, Tan|~ (e+FxH ,
2 2 2 2 2
2 3 n 5
~Tan| = (e+-Fx>] }+mAppellF1[f—£,1+m,1—m—n, N
2

2
1 n 3 2 1 2
“3+n) AppellFl[=- =, m,1-m-n, =-—, Tan[= (e+fx)|", -Tan[= (e+f
(m( +n) Appe [2 m m-n - an[z(e+ x) | an[2<e+ x)]7]
Sec[1<e+fx)]2)m
2

2
1 2
Cos[ = (e+fx)| secle+fx] /
((—1+n) ((—3+n) AppellFl[l—E, m,1-m-n, i—ﬂ, Tan[1 (e+-Fx)]2,
2 2 2

2
2
—Tan[l (e+fx)]2] -2 ((—1+m+n)Appe11F1[i—ﬂ, m,2-m-n, >
2 2

>’ Tan[; (e+FxH2, 7Tan[1 (e+fx)]2}] Tan[% (e+Fx”2 -

Cscle+fx] i

m

Tan[1 (e+fx)]

n
2 27
Tan| = (e+1cx)]2, —Tan[l (e+fx)}2} +mAppellF1|
2 2
5 n
- -, Tan[
2 2

n
-—,1+m,1-m-n,
2

(e+f@}j)_

m

1 2 1
— (e+fx -Tan| —
(evfx)], Tan|?

(e+£x)]"]

Tan|

N [P N W

{(—3+n) Cscle+ fx] "

Sec[l (e+FxH2]m

2

1 2
Cos[ = (e+fx)| secle+fx]
2

1 n 3 n 5 n 1 2
(1-m-n) [*—*) AppellFl[=-—, m,2-m-n, —- —, Tan[f(eJr-FxH ,
3_n 2 2 2 2 2
2 2
2
Tan[= (e f sec[= (e+fx)] Tan[= (e+f
an[z(e+ x)]7] ec[z(e+ x) | an[z(e+ x)]Jr__ﬂ
2 2
n 3 n 5 n 1
m ———)AppellFl[———,1+m,1—m—n,
2 2 2 2

2
2 L tan[= (esfx) %,
- an| (e+ x”

7Tan[% (e+fx)]2] Sec|

N |

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

N |

- (e+-Fx)]2,

(e+fx)]7]-2 (—1+m+n>AppellF1[i—E, m,2-m-n, >

Tan[1 (e+-Fx)]2, —Tan[l (e+fx)}2} +mAppe11F1[i—
2 2
5 n

—Tan[

N |

- B

n
2 2

n
—51+my,1-m-n,
2

Tan|— (e+fx”2]) +

=N

A Tan[; (e+fx”2: *Ta”[i <e+fx)]2]

2
1 n 3 n
{(—3+n) AppellFl[~- —, m, 1-m-n,
2 2

-, Tan[
2 2

N |

(e+-FxH2, ~Tan|

N |

(e+fx)]7]

Cscle+fx] i

m

Sec[1 <e+fx)]2)m

2

1 2
Cos[ = (e+fx)| secle+fx]
2

3 n 5
-2 ((—1+m+n) AppellFl[;—f, m,2-m-n,

n
- —, Tan[
2

N |

(e+‘FXH2,

~Tan| = (e+fx) }2} +mAppellF1|
2

N oW

-—,1+m,1-m-n,

2
I

J

n
2

o N U

2 1
Tan[= (e+£x)]’, ~Tan[= (e+f
an[z(e+ x)] an[z(e+ X

-~

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

2
1 n 3 n 5
(1-m-n) [———]AppellFl[———,m,2—m—n, -
n 2 2 2

)

n
2
2

2
n 3 n 5 n
—7—] AppellFl[=-—, 1+m, 1-m-n,
2 2 2 2

1 2
2 L tan[= (e+fx) %,
- an[z(e+ x)]

)]s —Tan[; (e+fx)]2] Sec[l (e+1cx)]2Tan[l (e+fx)]+
1

—Tan[; (e+fx>}2} Sec[i (e+-FxH2Tan[
{(—1+m+n) [—51
) 2

N (e+fx)]7, 7Tan[; (e+fx)]2]5ec[§ (e+fx)]2Tan[§ (e+fx)]+

1 3 n 5 n 7 n
- - = AppellFl[f—f,ler,Z—m—n,

2

1
) E—;,Tan[;(eJrFxHZ,

N |

(e+-Fx)]

—2Tan[

N |

(e+'FXH2

3 n 5 n 7 n
(2-m-n) (———)AppellFl[———,m,3—m—n, - —, Tan|
g 2 2 2 2 2

—m
_n 2 2
22

n 5 n 7 n 1 2
n [f—f] AppellF1[=-—,1+m, 2-m-n, —-—, Tan[ = (e+fx)]|",
2 2 2 2 2 2 2

—Tan[; (e+fx)}2} Sec[% (e+fo2Tan[

N |

(e+fx)]+
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3 n 5 n 7 n 1 2
(1+m) (f—f] AppellFl[=-—, 2+m,1-m-n, —- —, Tan[ = (e+-Fx)] ,
2 2 2 2 2 2 2

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

1 n 3 n 1 2
1 ~3+n)AppellF1[=- =, m,1-m-n, - - —, Tan[= (e+fx)],
[( +n)(( +n) Appe [2 ) m m-n - an[z(e+ x) |
—Tan[l(eﬂcx)]z}—z (—1+m+n)AppellF1[i—E,m,2—m—n,E— s
2 2 2 2

n
2

Tan[l(e+fx>]2,—Tan[l(eﬂcx)]z]+mAppellF1[z—E,1+m,1—m—n,
2 2 2 2
2
2—2, Tan[% (e+-Fx)]2, —Tan[% (e+Fx”2])Tan[§ <e+fx)]2) ]
(m(3+n) AppellFl[%—g, m,l—m—n,%—g, Tan[%(eJrfx)}z, —Tan[%(ewa)]z]
1 2\ M 1 2 -1+m
Cscle+fx] 1" Sec[f(e+fx)]) Cos[~ (e+fx)]| secle+fx]
2 2
1 o1
~Cos|[ = (e+fx) | Sec[e+fx] Sln[;(e+fx>]+
2
1 2
Cos[g(eﬁ:x)] Sec[e+fx] Tan[e + f x] /
1 3 1
((—1+n) ((—3+n) AppellFl[;—g, m,1-m-n, 5—2, Tan[; (e+fx>]2,

2 3 n 5 n
-Tan]| (e+-Fx)] | -2 (—1+m+n)Appe11F1[f—f, m,2-m-n, —- —,
2 2 2 2

N |

2 n
e+fx +mAppe -—51+m,1-m-n,
(e+Fx)]"] +mAppellF1] 1+m, 1

N |
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Problem 281: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

JCSC[G+'FX]” (asec[e+fx])"dx

Optimal (type 5, 86 leaves, 2 steps):
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Problem 282: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

J(szc[eﬂcx])"Sec[e+fx]“‘d1x

Optimal (type 5, 84 leaves, 2 steps):
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Problem 283: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.
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J
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Problem 284: Result more than twice size of optimal antiderivative.

J(szc[ewa])”Sec[e+fx]5dlx

Optimal (type 5, 48 leaves, 2 steps):
(bCscle+fx])°"Hypergeometric2F1[3, ", 7", Csc(e + f x]?]

b>f (5+n)

Result (type 5, 139 leaves):
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N |
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Problem 290: Result more than twice size of optimal antiderivative.

J(szc[eﬂcx])"Sec[e+1cx]5d1x

Optimal (type 5, 72 leaves, 2 steps):

1
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. 7 - - .
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Problem 294: Result more than twice size of optimal antiderivative.

JCos[ewa}2 (bCscle+fx])"dx

Optimal (type 5, 72leaves, 2 steps):

1en . 1 1-n 3-n A 2
bCos[e+fx] (bCscle+fx]) Hypergeometric2F1[- —, , ——, Sinf[e + fx] })/
2 2 2

(F (1-n)+/Cos[e+fx]?

Result (type 5, 165 leaves):
1

n . 1 n 3 n 1 2
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2 2 2 2 2
Sec[1 (e+1‘:x)]2]7nTan[l (e+Fx)]
2 2

Problem 295: Result more than twice size of optimal antiderivative.

JCos[eﬂcx}“ (bCscle+fx])"dx

Optimal (type 5, 72 leaves, 2 steps):

o _ 3 1-n 3-n _. ,
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2 2 2
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2 2 2 2 2

Sec[% (e+1°x)]2 7nTan[§ (e+fx)]
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Summary of Integration Test Results

299 integration problems

A - 244 optimal antiderivatives

B - 14 more than twice size of optimal antiderivatives
C - 41 unnecessarily complex antiderivatives

D - Ounable tointegrate problems

E - Ointegration timeouts



