Mathematica 11.3 Integration Test Results

on the problems in the test-suite directory "5 Inverse trig functions\5.1
Inverse sine"

Test results for the 227 problems in "5.1.2 (d x)*m (a+b arcsin(c x))*n.m
Problem 121: Unable to integrate problem.
J(bx)"‘Ar‘cSin[a x]2 dx

Optimal (type 5, 150leaves, 2 steps):

(bx)""ArcSin[ax]? 22 (bx)*™ArcSin[ax] Hypergeometr‘icZFl[%, Z*Tm, o, at x|

+

b<1+m> b2<1+m) <2+m>

2a? (bx)>" HypergeometricPFQ|[ {1, b {2+, §+ f}, a? x?]

Result (type 9, 143 leaves):

;Z‘Z‘mx (bx)™ [22"™ArcSinf[ax] | (2+m) ArcSin[ax] -2ax+/1-a®x® Hypergeometric2F1[1, 3em 4+m1 a?x?| |+
(1+m) (2+m) 2 2
a’> (2+m) A x% Gamma[2 +m] Hypergeometr‘icPFQRegular‘ized[{1, 3+m, 3+m}, {4+m, 5+m}) a? x?]
2 2 2 2

Problem 157: Result more than twice size of optimal antiderivative.

(a+bArcsin[cx])?
J dx

XZ

Optimal (type 4, 137 leaves, 9steps):
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(a+bArcsin[cx] )3

-6bc (a+bArcSin[cx] )2Ar‘cTanh[e““Si”[”]] +61b?c (a+bArcSin[cx]) Polylog|2, -etAresinlex)]
X

6ib’c (a+bArcSin[cx]) Polylog|2, e'A"*in¢x] | _ 6 b? c Polylog|3, -e*A"*i"<x]| 1+ 6 b’ c Polylog[3, e Aresiniex] ]

Result (type 4, 283 leaves):

a3

3aZbArcSinfcx
-—- Lex] +3a’bclog(x] -3a’bclog[l++/1-c?x*|+3ab’c
X X

. ArcSin[c x]
-ArcSin[cXx] | ————

_2 LOg [1 _ (e]i ArcSin[c x] ] +2 LOg [1 I e]'L ArcSin[c x] } ) +21i POlyLOg [2, 7e]'L ArcSin[cx] } 21 POlyLOg [2) (e]iAPCSin[C X] ] 4
CcX

b3 [ ArcSin[cx]3
c | Bre=inie 27

+3ArcSin[cx]? Log[1 - e!Aresinlex) ] _ 3 ApcSin[c x]? Log[1+ e  A"SiNeXI] 4 6 i ArcSin[c x] Polylog[2, -e!Aresinlex]
cx

6 i ArcSin[c x] Polylog[2, e*Arsinlex]] _ g polylog[3, -e*A"sinicx]] , g PolyLog|[3, e'Aresinlex] ]

Problem 203: Result unnecessarily involves imaginary or complex numbers.

J(d x)*'? (a+bArcSin[cx]) dx

Optimal (type 4, 120leaves, 5 steps):
20bd>Vdx Vi-cZx?  4b (dx)*?V1-c2x?
+ +

147 c3 49 ¢ 7d

2 (dx)7/? (a+bArcsin[cx]| 20b d5/2 EllipticF[Ar‘cSin[L:Cﬁdx ], -1]

147 c7/?
Result (type 4, 159 leaves):

1

2d?>+V/dx |10b-4bc?x?-6bc*x*+21ac3x3/1-c?x® +

147 3\ 1-c2x?

21bc3x34/1-c?x? ArcSin[cx] +101b |-

c [1-

0 |
n

V/x EllipticF|[i ArcSinh|
c? x? VX

Problem 204: Result unnecessarily involves imaginary or complex numbers.

J(d x)>'? (a+bArcsin[cx]) dx
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Optimal (type 4, 124 leaves, 7 steps):

ab (dx)*2V1 - 2 (dx)** (a+bArcSinfcx]) 12 b d3/2 EllipticE[Arcs,in[Q:c 1, 1] 12bo|3/2EllipticF[ArcSin[Q:c ], 1]

Vd Vd
+ - +

25 ¢ 5d 25 c3/2 25 c3/2

Result (type 4, 107 leaves):

—2d+dx
25¢?+/-cx
(CX\/—CX S5acx+2b~/1-c?x?® +5bcxArcSin[cx] +61'1bEllipticE[jAr‘cSinh[\/—cx},—1]—611bEllipticF[jAr‘cSinh[\/—cx},—1])

Problem 205: Result unnecessarily involves imaginary or complex numbers.

j\/dx (a+bArcSin[cx]) dx

Optimal (type 4, 88 leaves, 4 steps):

4b~/dx V1-c2x2 . 2 (dx)3/2 (a+bAr‘cSin[cx]) 4b\HEllipticF[Ar‘cSin[ Cﬁdx ]: *1]

9c 3d 9 c3/?
Result (type 4, 113 leaves):

1
. 1 1 R . . \ e
, bV T 2ib [-% [1- - +/x EllipticF[iArcSinh| = |, -1]
—Vdx |[3ax+ ——
9

+3bxArcSin[cx] +

S V1 -c?x?

Problem 206: Result unnecessarily involves imaginary or complex numbers.
Ja+bAr‘cSin[c X]

\Vdx
Optimal (type 4, 89leaves, 6 steps):

dx

2/@x (a+bArcsin(cx]) 4bE111pticE[ArcSin[%\_d‘@}, -1] 4bE11ipticF[Ar‘cSin[@v_ddQ], -1]

- +

d Ve Vd Ve Vd
Result (type 4, 76 leaves):
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;2x (\/—cx (a+bArcsinfcx]) +2i bEllipticE[i ArcSinh[+-cx |, -1] -2 i bEllipticF[i ArcSinh[+/-cx |, —1])
V-cx Vdx

Problem 207: Result unnecessarily involves imaginary or complex numbers.

Ja +bArcSin[c x]
X

(d X) 3/2
Optimal (type 4, 55leaves, 3 steps):

2 (a+bArcsin[cx]) 4b+/c EllipticF[ArcSin| Cﬁdx I, -1]

- +

dVdx d>2
Result (type 4, 91 leaves):

1
Zjbcgﬁ/z EllipticF[jArcSinh[\/ : },71}

—z— 3/ 1-¢2x?

2X |-a-bArcSin[cx] +

(d X)B/Z

Problem 208: Result unnecessarily involves imaginary or complex numbers.

a+bArcSin[cx]
J dx

(d X) 5/2
Optimal (type 4, 125leaves, 7 steps):
. . . d . . . d
4bc/1-c2x2 2 (a+bArcSin[cx]) 4b 2 EllipticE [ArcSin| Cﬁ |, -1]  4bc*¥2EllipticF[ArcSin| CF ], -1]

d
- - - +

3d2 /—dX 3d (d X>3/2 3d5/2 3d5/2

Result (type 4, 110leaves):

1
3v-cx <dx)5/2
Xx|[-2v/-cx |a+2bcx/1-c?x® +bArcSin[cx] +41’1bc2x2EllipticE[jAr'cSinh[\/fcx],71}7411bczxzEllipticF[jAr'cSinh[\/fcx},71])
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Problem 209: Result more than twice size of optimal antiderivative.

J(d X)S/Z (a+bArcsin[cx] )Zdlx

Optimal (type 5, 109 leaves, 2 steps):

2 (dx)”? (a+bArcsinfcx])? 8bc (dx)®? (a+bArcSin[cx]) Hyper‘geometr‘icZFl[i, %, 173, c? x?|

+

7d 63 d?

16 b2 c2 (d x) **/? HypergeometricPFQ| {1, 14—1, 14—1}, {14—3, 14—5}, c? x|

693 d?
Result (type 5, 269 leaves):
1

—— (dx)®? 1764 a® x + 3528 ab x ArcSin[c x] -
6174

336abx [Vex (-5+2c2x?+3c*x%) -5¢ [1- 51 xEllipticF|[ArcSin[ ——], -1]

c2 x? Jex 1
N
(cx)72/1-cZx? c3szamma[i] Gamma[%]
) . 3 3 5 7 s o 5 7 3.3 A ) .
b (210\/2 CerHyper‘geometr'lcPFQ[{f, =, 1}, {=, =}, 2x | +4 Gamma[ =] Gamma| — ]| (—334cx+441c x3 ArcSin[c x]2 + 21 ArcSin[c x]
4 4 4 4 4 4

[23 \J1-c2x?> ~3Cos[3ArcSin[cx]]

3 5
-420+/1-c?x? ArcSin[c x] Hypergeometric2F1[~, 1, ~, c?x?| + 18 Sin[3 ArcSin[cx] ]
4 4

|

Problem 211: Result more than twice size of optimal antiderivative.

J\/dx (a+bArcsin[cx])?dx

Optimal (type 5, 109 leaves, 2 steps):
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2 (d x)3/2 (a+bArcSin[cx] )2 8bc (d x>5/2 (a+bArcsinfcx]) Hyper‘geometr‘icZFl[i, i, %, c2 x?|

+

3d 15 d?

16 b2 c? (d x)7/2 HypergeometricPFQ| {1, i, i}, {%, %}, c2 x?]

105 d3

Result (type 5, 228 leaves):

24b%2~/1-c?x? ArcSin[c x]
+

C

+

1
—+/dx |18 a%x+36abxArcSin[c x]
27

1 . . . 1
24abx |-vcx + (cx)%2-¢c [1- o x E1lipticF[ArcSin| ], -1]

cX
2b*x (-8 +9ArcSin[cx]?) -
(cx)3/2+/1-c?2x?

3

24b2~/1-c?x2 ArcSin[cx] Hypergeometric2Fi| i, 1, i’ c2x?]  3+/2 b? xHypergeometricPFQ| { >
+

3,1, {2, 2), @]
7
4

C Gamma | i] Gamma | ~ |

Problem 214: Result more than twice size of optimal antiderivative.

dx

J(a+bAr'cSin[c x])?
(dx)5/2

Optimal (type 5, 109 leaves, 2 steps):

2 (a+bArcsin(cx])? 8bc (a+bArcSin[cx]) Hypergeometric2Fl 7i, i, i, 2 x?]
7 3d (dx)*? 7 3d2+/dx )
16 b2 CZ\/WHyper‘geometr‘icPFQHi, i, 1}, {i, i}, c? x|
3d3

Result (type 5, 242 leaves):
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1

36 (dx)*? Gamma[ﬂ Gamma[%]
X —SGamma[Z] Gamma[g] (3a2—24b2c2x2+12abcxdl—czx2 +6abArcSin[cx] +12b%2cx~/1-c?x? ArcSin[cx] +
4 4
3b2ArcSin[cx]?+12ab (cx)>2EllipticE[ArcSin[vcx |, -1] -12ab (cx)*? EllipticF [ArcSin|[+/cx |, -1] +

4b% 3 x3~/1-c2x? ArcSin[cx] Hypergeometric2F1[1,

, 2 xz}) +3+42 b2ctnxt HypergeometricPFQ|[ {1, }s {Z, g}, c? x?]
4

4

H |

B

IRV

7
4

)

ISRV

Problem 216: Attempted integration timed out after 120 seconds.
J\/d x (a+bArcsin[cx])’dx

Optimal (type 9, 66 leaves, 1step):

. 3/2 : 2
2 b c Unintegrable | {dX-—(abArcsiniexli- -y |

2 (dx)*? (a+bArcSin[cx])? Jiex

3d d

Result (type 1, 1leaves):
22?

Test results for the 703 problemsin "5.1.4 (f x)"m (d+e x*2)"p (a+b arcsin(c x))*n.m"

Problem 29: Result more than twice size of optimal antiderivative.

Jx3 (a+bArcSinfcx]) i
X

d-c?dx?
Optimal (type 4, 144 leaves, 8 steps):
bxv1-c2x2 bArcSin[cx] X? (a+bAr‘cSin[cx])
_ . _

+

4c3d 4c4d 2c%d
i (a+bArcSin[c x})z (a+bArcsin[cx]) Log[1+e2tArcsinlex]]  j pPolylog|2, - e2tArcsiniex]]
- +
2bc*d c*d 2c*d

Result (type 4, 294 leaves):
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1
4cd
8brLlog[l+e tAresiniexl]  obrlog[1 -1 et Arsinlex]] . 4bArcSin[cx] Log(1 -1 e ArsinlexI] _ 2 prLog[1+ i etAresiniexl] 4

2ac?x?+bcx/1-c?>x? -bArcSin[cx] +41brArcSin[cx] +2bc?x?ArcSin[cx] -2 1 bArcSin[cx]?+

4bArcSin[cx] Log[1+ i et Arsinlexl] 4 23 log[1-c? x?| —8anog[Cos[£Ar‘cSin[c x| ] +2b7TLog[—Cos[l (m+2Arcsinfcx])]] -
2 4

2brlog[Sin[ = (m+2ArcSin{cx])]|] -4 ibPolyLog[2, -i e!ArsinlcxI] 4 bpPolyLog|2, i e!Aresiniex]]

ENII

Problem 31: Result more than twice size of optimal antiderivative.

Jx (a+bArcsinfcx]) 5
X

d-c?dx?
Optimal (type 4, 82leaves, 5steps):
i (aerAr‘cSin[cx])2 (a+bArcSinfcx]) Log[1+ e2iArcsinlcx] | j b Polylog|[2, -e?iArcsinicx]]

+

2bc?d c%d 2c%d

Result (type 4, 244 leaves):
1 . . . .
- |21 brArcSin[cx] - i bArcSin[cx]? +4bLog[1l+e ANl ] 4 brLog[l - i el Aresiniex)]
2cd
2bArcSin[cx] Log|[1-i e Arsinlex]] _pirlog[1+ i et ArSiniex]] 4 2 p ArcSin[c x] Log |1 + i efAresiniex]]

alog[1-c?x? 74anog[Cos[1ArcSin[cx]}] +berog[7Cos[1 (m+2Arcsinfcx])]] -
2 4

brLog|[sin|~ (m+2ArcSin[cx])|] -2ibPolylog|2, -ie'A"sinlexl] _2 i bPolylog|2, i e'Aresiniex]]

IS

Problem 32: Result more than twice size of optimal antiderivative.

a+bArcSin[c x]
j dx

d-c?dx?
Optimal (type 4, 84 leaves, 6 steps):

2i (a+bArcSin[cx]) ArcTan|[eiAresiniex] | j b Polylog|2, - i eiAresiniex] | j bPolylog|2, i e!Arcsinicx]]
- +

cd cd cd

Result (type 4, 207 leaves):



2cd

2bArcSin[cx] Log[1+ i e*Arsinlex) ] _aog[1-cx] +alog[l+cx]-bLog|[-Cos| (7+2ArcSinc x])“ -

IS

brLog[Sin|[~ (m+2ArcSin[cx])|] +2ibPolyLog|2, -ie'Arsinlex)] _2 i bPolylog|2, i e'Aresiniex] ]|

1
4

Problem 33: Result more than twice size of optimal antiderivative.

a+bArcSin[c x]
J dx

x(d—czdxz)

Optimal (type 4, 71leaves, 7 steps):

2 (a+bArcSin[cx]) ArcTanh[e2iAresiniex] | j b Polylog|2, —e?iAresinlex] | j b Polylog|2, e?iArcsiniex] |
+
d 2d 2d

Result (type 4, 274 leaves):

1 ) . ) . ) .
-— |2ibrArcSin[cx] +4anog[1+e‘lA'"CS1”[“‘]] +b7rLog[1—je1A'"°51”[”]] +2bArcSin[c x] Log[l—jelA"csm[cx]] -

2d

brlog[1+1ieAresinlexI] 2 pArcSin[cx] Log[1+ i et Aresinlex]] _ 2 pArcSin[cx] Log[1 - e2ArSiniex]] _ 23 Log[x] +

alog[1l-c?x?] —4anog[Cos[lArcSin[cx]}] +b7TLOg[—COS[l (7 +2ArcSin[cx])|] -brLog[sin]
2 4

FNQRPN

2i bPolylog|2, -ie*A"inlexI] 2} bpPolylog|2, i e?A"®in(cX]] ;i bPolylog|2, e?Arcsiniex]]

Problem 34: Result more than twice size of optimal antiderivative.

a+bArcSin[cx]
J dx

X2 (d-c?dx?)

Optimal (type 4, 116 leaves, 10 steps):

a+bArcSin[cx] 2ic (a+bArcSin[cx]) ArcTan [ @1 Arcsinex] |

d x d
bcArcTanh[v1-c?x? | ibcPolylog|2, -1ielAresinlexI]  jbcPolylog|2, i elArcsiniex]]
. _
d d d

Result (type 4, 268 leaves):

~ibrArcSin[cx] +brLog[l -1 et ArSiniex] 4 2 b ArcSin[c x] Log[1 - 1 e ArsiniexT] 4 b rLog[1+ i et Aresiniex] ]

5.1 Inverse sine.nb

(m+2ArcSinfcx])]] -

| 9
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2a+2bArcSin[cx] +ibcxArcSin[cx] -bcrxLlog[l-ielAresintex]]

72dx
2bcxArcSin[cx] Log[1-ie'Arsinlexl] —pcxLog|[l+i et Arsinlexl] 4 2 b cxArcSincx] Log[1 + i el Aresintex]]

2bcxlog(x] +acxlog[l-cx]-acxlog[l+cx]+2bcxlog[l+~/1-c2x? ] +bc;rxLog[—Cos[1 (n+2Ar‘cSin[cx}>H +
4

bcrxlog[Sin[~ (;m+2ArcSin[cx])]|]-21ibcxPolylog|2, —i e Arinlex)] 42§ bcxPolylog|2, i e*Aresiniex]|

FNQUN

Problem 35: Result more than twice size of optimal antiderivative.

a+bArcSin[cx]
J dx

x3 (d—czdxz)

Optimal (type 4, 124 leaves, 9 steps):
bcvVi-c2x? a+bArcSin[cx] 2c2 (a+bArcSin[cx]) ArcTanh[e?tArcsinicx] ]

- - +
2dx 2d x? d
ibc? PolyLog {2) _ @2iArcSin(cx] } ibc2 PolyLog {2’ @2 iArcsin[cx] }

2d 2d

Result (type 4, 392 leaves):
1
) 2d x?
bc?x?Log[l-1ie Aresinlexl] 4 2pc?x? ArcSin[cx] Log[1 - i et Arsinlexl] b c? rx? Log[1 + 1 et Aresiniex]] o
2bc? x? ArcSinfcx] Log[1+ i el Aresinlexl] _ 2 b c2 x? ArcSin[c x] Log |1 - e?*Arsinlexl] 23 2 x? Log[x] +ac? x? Log[1 - c?x?] -

a+bcxy/1-c?x? +bArcSin[cx] +21ibc?nx?ArcSin[cx] +4bc? rx? Log[1+e tATesiniex]]

4bc?nx? Log[Cos[lAr‘cSin[cx]]] +bc?nx? Log[—Cos[1 (m+2ArcSinfcx])]] -bc?nx? Log[Sin[1 (m+2ArcSin[cx])]] -
2 4

4
2ibc?x?*Polylog|2, -ie'Arinexl] 2 bc?x?Polylog|2, i e*A"sinicxI] + j b c? x? Polylog|2, e Arcsiniex]]

Problem 36: Result more than twice size of optimal antiderivative.

a+bArcSin[cx]
J dx

x* (d-c?dx?)

Optimal (type 4, 173 leaves, 15steps):

bcvVi-c2x? a+bArcSin[cx] c?(a+bArcSin[cx]) 2ic? (a+bArcSin[cx]) ArcTan|efArcsinicx]]
6 d x? 3dx3 d x d

6d d d

7bc?ArcTanh[v/1-c2x2 | ibc3Polylog|2, i elAresiniex] | j b c3 Polylog|2, i e!Arcsinicx] ]|
+
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Result (type 4, 363 leaves):

1 ) .
- ; 2a+6ac?x’+bcxy/1-c?x? +2bArcSin[cx] +6bc?x?ArcSin[cx] +3ibc®rx*ArcSin{cx] -3bc®nx? Log[1 - i efAresiniex]]
6d x

6bc® x> ArcSin[cx] Log[1-i elAresinlexl] _3b 3 rx® Log[1+ 1 e Aresinlex]] 4 g b 3 x® ArcSin[c x] Log[1 + i etAresiniex) ]

1
7bc®x® Log[x] +3ac®x®Log[1-cx] -3ac®x®Log[l+cx] +7bc®x?Log[1++/1-c®x? | +3bc®nx®Log[-Cos|[~ (m+2ArcSinfcx])]]+
4

3bc®nx® Log[Sin[ = (;r+2ArcSin[cx])]]-61ibc®x’Polylog|2, -i e A"sinlexI] . 61 bc®x’ Polylog|2, i e!Aresinlcx]]

AR

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

Jx3 (a+bArcsinfcx]) 4
X

(d-c2dx?)?

Optimal (type 4, 155leaves, 8steps):

b x bArcSin[cx] Xx* (a+bArcSin[cx])
_2c3d2m+ 2 c*d? ' 2c2d? (1-c2x?) )
i (a+bArcSin[cx])? (a+bArcSin[cx]) Log[1+e2ArcSinicx] ] bPolylog[2, -e2iArcsinicx]]
2bctd? ' ct o i 24 d?

Result (type 4, 334 leaves):

1 bvil-c2x2 b+y1-c2x2 2a , ) bArcSin[cx] bArcSin[c x] _ ] X
+ - +41bsArcSin[cx] + + -21bArcSin[cx] +
4 c*d? -1+cX 1+cx —1+c2x? 1-cx 1+cx

8brLog|[l+e tAresiniexl] o rlogl-1ierArsinlex] 4 b ArcSin[cx] Log(1 -1 e*ArsinlexI] _ 2 b Log[l+ i etAresiniex)] 4

4bArcSinfcx] Log[1+ i el Aresiniex] 4 23 Log[1 - ¢ x?] —8b7rLog[Cos[lAr‘cSin[c x]]] +2b7rLog[—Cos[1 (m+2ArcSinfcx])]] -
2 4

2brlog[Sin[ = (rm+2ArcSin[cx]) ]| -4 1ibPolylog[2, -1 e'Arsinl<X]] _ 4 bPolylog|2, i e'Arsinlcx]]

F NG

Problem 39: Result more than twice size of optimal antiderivative.

sz (a+bArcsinfcx]) ;
X

(d-c2dx?)?

Optimal (type 4, 144 leaves, 8steps):

| 11
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b X (a+bArcSin[cx])

.
2@V 28 d (1-c2x)

i (a+bArcSin[cx]) ArcTan|[e*Arsinlex] | b polylog|[2, —i e*ArSinlexl | j bpPolylog|2, i elArcsiniex]]
+

c3d? 2c3d? 2c3d?

Result (type 4, 463 leaves):

ax alog[l-cx] alog[l+cx]
- + - +
2c2d? (-1+c?x?) 4c3d? 4¢3 d?
1 b V1-c?x? -ArcSin[cx] V1-¢?x? +ArcSin[cx] 1 [3imArcSin[cx] i ArcSin[cx]?
— - +— - +
d? 4¢3 (-1+cx) 4c? (c+c?x) 4 c? 2¢c 2¢

2Llog[1l+e tArsiniex] | rog[1+ 1 elAresinlex] ] 2 ApcSin[cx] Log[1 + i efArcsiniex]] 27TL0g[COS[§Ar‘cSin[CX]H

_ + —
C C C

nLog[—Cos[i (7r+2Ar‘cSin[c X])H 2i PolyLog[Z, ,jeiArcSin[cx]]

4 c?

C C

]'l7TAr‘CSin[C X] J.lAI"CSin[CX}Z ZﬁLog[1+e—ﬁArcSin[cx]] HLOg[l—ieﬁArCSin[cx]} 2Ar‘cSin[cx} Log[l_ieiAr‘cSin[cx]}

- + + +
2c¢C 2c¢C C C

27 Log[Cos[iAr‘cSin [ex]]] o Log[sin[i— (r+2Arcsin(ex])]] 23 Polylog |2, i etArcsinicx]] ]]

C C C

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

a+bArcSin[cx]
J dx
(d-c2dx?)?
Optimal (type 4, 141 leaves, 8steps):
b x (a+bArcSinfcx])

- +
2e@Vi-ae 24 (1-¢%)

i (a+bArcSin[cx]) ArcTan[e*Aresiniex] ] j b polylog[2, - i e*ArsSiniexI ] j b polylog|[2, i elArcsiniex]]

+ —

c d? 2 cd? 2cd?

Result (type 4, 334 leaves):
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1 [bV1-cZx2 b/1-c2x2 2ax i b ArcSin[cx] bArcSin[cx]
— +

+ + +
4 d? c-c2x c+c2x -1+c2x2 c c<—1+cx)

bArcSin[cx] brrLlog[l-ielArcSinlexl]  2bArcSin[cx] Log[1 - i elArcSinlex]]  prLog|l+ i elArcsinlex] ]
- - - +

c+c?x c c c
. . 1 .
2bArcsincx] Log[1+ i e!ASinlex] ] 3 10g11-cx] alog[l+cX] bﬂLog[—Cos[z (7 +2Arcsin{cx] ) ]|
+ - + +
c c c c

b Log [Sin [i (JT +2ArcSin[c x] ) } ] 21ibPolyLog {2) _j elArcsin[cx] ] 21ibPolyLog {2) i @l Arcsin[cx] ]
- +
e c d

Problem 42: Result more than twice size of optimal antiderivative.
Ja +bArcSin[cx]

X (d—czdx2>2

dx

Optimal (type 4, 122leaves, 9 steps):

bcx a+bArcSin[cx] 2 (a+bArcSin[cx]) ArcTanh [e2iAresiniex] | j bPolylog|2, —e2Aresiniex] | j b polylog|2, e?!Arcsinicx |
. _

N
2d2/1-c2x2 2d? (1-c?*x?) d? 2 d? 2 d?

Result (type 4, 364 leaves):

1 (bv1-c2x2 bA/1-c2x? 2a bArcSin[cx] bArcSin[cx A
—_— + - -41ibnArcSin[cx] + [ ]+ [ ]78b7rLog[1+e’ﬂA"51”[cx]]f
4d2 -1+cx 1+cx -1+ c?x? 1-cx 1+cx

2blog[l-ietAresiniex)] _apArcSin[cx] Log[1-1ietAsinex] 1 2prLog[1+ 1 e Arsinlex]] _4p ArcSin[cx] Log[1+i et Aresiniexl]

4bArcSinfcx] Log[1 - e?tAresinlex]] 43 10g[x] -2alog[l-c?x?] +8anog[Cos[lAr‘cSin[cx]}] —2b7TLog[—Cos[1 (m+2Arcsin[cx])]] +
2 4

2blog[Sin[~ (m+2ArcSin[cx]) || +41ibPolylog[2, -ie*ArsinlcX]]| 4 bPolylog|2, i e*A"siNc<X]] _2j bPolylog|2, e Arcsinicx]]

1
4

Problem 44: Result more than twice size of optimal antiderivative.

a+bArcSin[cx]
J dx

x3 (d—czdxz)2

Optimal (type 4, 159 leaves, 12 steps):
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bc c? (a+bArcSin[cx]) a+bArcSin[cx]
_ N _ _
2d2xV1-c?2x? d? (1-c2x?) 2d2x? (1-c2x?)
4 c? (a +bArcSin[c x] ) ArcTanh [e““"CSi“[CX]] ibc? PolyLog[Z, - g2iArcsin[cx] ibc? PolyLog[Z, e“APCSi“[CX]]
d2 - d2 N d2

Result (type 4, 461 leaves):
1 2a 2bcvV1-c?2x2 bcrV1-c?x? bce?/1-c?x? 2ac? 2bArcSin[cx] bc?ArcSinfcx]
—_— - + + -

- -81bc?mArcSin[cx] - + +
4 d? x2 X -1l+cx 1+cx ~1+c2x? x2 1-cx

b c2 ArcSin[c x]

-16bc?rlog[1+e PATSINEXI] 4 2 rLog|1- i el Aresiniex]] _gbc? ArcSin[cx] Log[1 - i el Aresiniex]]
1+cX

4bc?rLog[l+ietAresiniex)] _gpc? ArcSin[c x] Log[1+ i et Aresinlexl] 4 8 b c? ArcSin[c x] Log[1 - e?tAresiniex]] ;832 Log[x] -

4ac?logl-c?x?] +16bc2nLog[Cos[1Ar‘cSin[cx]}] —4bc271Log[—Cos[1 (m+2ArcSin[cx])]] +4bc27rLog[Sin[1 (m+2ArcSinfcx])]] +
2 4 4

8ibc?Polylog|2, -i e Arsinlexl] 8§ bc? Polylog|2, i e!Arsinlexl] 4 b c? Polylog[2, e Aresinlex]]

Problem 46: Result more than twice size of optimal antiderivative.

Jx“ (a+bArcsinfcx]) ;
X

(d-c2dx?)?

Optimal (type 4, 204 leaves, 12 steps):
b 5b x> (a+bArcSin[cx]) 3x (a+bArcSin[cx])

+ — —

12 ¢5 3 (1—c2X2)3/2+8c5d3*/71—C27X2 4ctd® (1-c2x2)? 8ctd® (1-c?x?)

3i (a+bArcSin[cx]) ArcTan|[elAresiniex] | 3 hPolylog|2, -1 efArcsinlex]| 3 bPolylog|2, i efArcsiniex] |
. -

4c5d3 8c°d3? 8c>d3

Result (type 4, 445 leaves):
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2bvV1-c2x2 becxvV1-c2x?2 15bvV1-c¢2x?2 2bvV1-c2x?2 bcxV1-c2x?
- + - - - +

1
48 c® d? (-1+cx)? (-1+cx)? -l+cx (1+cx)? (1+cx)?
15b+/1-c?x? 12acx 30acx . . 3bArcSin[{cx] 15bArcSin[cx] 3 bArcSin[cx]
+ + -91bsArcSin[c x] + + - +
1+cx (-1+c2x2)? -1+c?x? (-1+cx)? -l+cx (1+cx)?
15b ArcSinfc x . . . . . .
Lex] +9brlog[1-1ietAresinlex] . 18 b ArcSin[cx] Log[1-i e Arsinlex) | 9 brlog[1+i et Aresiniexl]
1+cx
) . 1
18 bArcSin[cx] Log[1+i e'Arsinlex] _9alog[1-cx] +9alog[l+cx]-9brLlog|[-Cos[~ (r+2ArcSin[cx])]] -
4
1 . . ) .
9brLog[Sin[~ (m+2ArcSin[cx])]] +18ibPolylog|2, -ie!Aresinlexl] 18 bPolylog[2, i eArcsinicx]]
4
Problem 48: Result more than twice size of optimal antiderivative.
x? (a+bArcSin[cx])
j dx
(d—czdxz)3
Optimal (type 4, 202 leaves, 10 steps):
b b x (a+bArcSin[cx]) x (a+bArcSin[cx])
_ + + _
123 ¢ (1-2x2)*? g3dV1-2x2  4c2d® (1-c2x?)? 8c?d® (1-c2x?)
i (a+bArcSin[cx]) ArcTan[eArssiniex] | i bPolylog|[2, —i et ArSinlex] | bPolylog|2, i elArcsiniex]]
- +
4c3d3 8 c3d3 8 c3d3
Result (type 4, 445 leaves):
1 2bv/1-c?2x2 bexV1-c?2x? 3bvV1-c?2x? 2b+V/1-c?2x? becxV1-c?x?
- + - - - +
48 3 d? (-1+cx)? (-1+cx)? -1l+cx (1+cx)? (1+cx)?
3bvV1-c?x? 12acx 6acx _ . 3bArcSin[cx] 3bArcSin[cx] 3bArcSin[cx]
+ + +31bsArcSin[cx] + + - +
l+cx (-1+c2x2)? -1+c2x? (-1+cx)? -l+cx (1+cx)?
3bArcSinfc x . . . . . .
3bArcsinfex] —BbHLog[l—jelA"S“‘[”]] - 6bArcSin[c x] Log[l—jelA"CSI“[cx]} —3bﬁLog[1+je1ArCS1“[ ]} n
1+cx
. . 1
6bArcSin[cx] Log[1+1ie'A"®inlcx]] .+ 33 log[1-cx]-3alog[l+cx]+3brlog[-Cos|[~ (m+2ArcSinfcx])]]+
4

3bslog[Sin][ =~ (n+2ArcSin[cx])]] -6ibPolyLog[2, -i e ArinleX)] 4 6 i bPolyLog|[2, i e'Aresiniex]]

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

a+bArcSin[cx]
J dx

(d-c2dx?)?

Optimal (type 4, 196 leaves, 10 steps):

b 3b X (a+bArcSin[cx]) 3x (a+bArcSin[cx])
ned (1*C2X2)3/2_8cd3\/1—cizx2+ 4d® (1-c2x?)? s (1ock)
3i (a+bArcSin[cx]) ArcTan|[elAresiniex] | 3 hPolylog[2, -1 elArcsinlex]| 3 bPolylog|2, i efArcsiniex] ]|
4cd? ’ 8 c d3 - 8cd

Result (type 4, 501 leaves):
1 2b/1-c?2x?  bxV1-c2x* 2bv1-c2x* bxy/1-c?2x? 3b+yV1-c2x?
- + +

- + +
16d® (3¢ (-1+cx)? 3 (-1+cx)®? 3c(1+cx)? 3 (1+cx)? c-c2x
3b+/1-c?x? 4ax 6ax 3ibsArcSin[cx] bArcSin[{cx] bArcSin[cx] 3bArcSin[cx]
- + + - + - +
c+c?x (-1+c2x?)? -1+c2x? c c(-1+cx)? c(1+cx)? c-c?x

3bArcSin[cx] 3blog[l-ielhresiniex]]  gpArcSin[cx] Log[l-1ietAresinlex]] 3 rLog|l+i elAresiniex]]
- - - +
c+c%x C C c

6bArcSin[cx] Log[1+ielArsinlex] ] 3310g/1-cx] 3alog[l+cX] 3anog[—Cos[i (7 +2Arcsinfcx])]]
+ - + +
c c c c

3brrlog[Sin[; (7m+2ArcSinfcx])]] 6 i bPolylog[2, -1ielArcsinlcx] 6 bPolylog|[2, i efArcsinicx]]
- +
c c c

Problem 51: Result more than twice size of optimal antiderivative.

a+bArcSin[cx]
J dx

X (d—czdxz)3

Optimal (type 4, 173 leaves, 12 steps):

bcx 2bcx a+bArcSin[cx] a+bArcSin[cx]
_ n n _

e (1-2x2)2? 3@i-cxd  4d (1-c2x2)? 2% (1-c2x2)
2 (a+bArcSin[cx]) ArcTanh[e2iAresiniex] ] j b Polylog|2, —e?iAresinlex] | j b Polylog|2, e?Arcsinicx] |
+

d3 2d3 2d3

Result (type 4, 524 leaves):
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1 b+v1-c?2x? bcxvV1l-c2x2 bv1l-c¢c2x2 becxvV1l-c2x? 5by/1-c?x2 5b+v1-c?2x? a 2a
— |- + + + + + + - -
4d® | 6 (-1+cx)? 12(-1+cx)®? 6 (1+cx)? 12 (1+cx)? -4+4cx 4+4cx (-1+c2x?)? -1+c2x?
5b ArcSin[c x b ArcSin[c x b ArcSin[c x 5bArcSin[c x . .
41 brArcSincx] + [c x] + [cx] + [cx] + [cx] -8brLog[l+e tAresintex]]
4-4cx 4 (-1+cx)? 4 (1+cx)? 4+4cx

2blog|l-ietAresiniex]] _apArcSinfcx] Log[l- i e ArSiniexI] . 2 brLog[1+ 1 e Arsinlexl] _4bArcSin[cx] Log[1+ i etAresiniex]]

4bArcSinfcx] Log[1 - e?tArsinlex]] 43 10g[x] - 2alog[l-c?x?] +8anog[Cos[1Ar‘cSin[c x]]] —ZbNLog[—Cos[l (7+2ArcSinc x])H +
2 4

2brlog[Sin[ = (m+2ArcSin[cx]) ]| +4ibPolylog[2, -1 e Ar™<XI] 44 bPolylog|2, i e'A"*™"<X]] _2 i bPolylog[2, e Arcsinicx]]

F NG

Problem 52: Result more than twice size of optimal antiderivative.

a+bArcSin[cx]
J dx

x2 (d—czdxz)3

Optimal (type 4, 242 leaves, 16 steps):
bc 7bc a+bArcSin[c x]

- - - +
12d3 (1—(:2x2)3/2 8d3\V/1-c2x? d3x(1—c2x2)2

5c2x (a+bArcSin[cx]) 15c?x (a+bArcSin[cx]) 15ic (a+bArcSin[cx]) ArcTan|elAresiniex] ]
N _

443 (1—c2x2)2 8 d3 (1—c2x2) 4 d3

bcArcTanh[v1-c?x? | 15ibcPolylog[2, -ielArcsiniex]] 15 bcPolylog|[2, i e'Arcsinicx] |
N _

d? 8d? 8d?

Result (type 4, 520 leaves):
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16a 2bcvV1l-c2x? bcZxvV1l-c2x? 7bcV1l-c?2x?2 2bcvV1-c?x?
+ + +

1
-1+cx 3(1+cx)?

16 d3 X 3(71+cx)2 3(71+cx)2
bc?2xV1-c?2x? 7bcV1-c?x? 4ac?x 14ac?x . . 16 b ArcSin[c x]
* + +151i bcmArcSin[cx] + _
3<1+cx)2 1+cx (—1+c2x2)2 142 x2 y

b cArcSin[c x 7bcArcSin[cx b cArcSin[cx 7bcArcSin[cx ) .
[ext Lex], el Lex] -15bclog[l- i e Aresinlexi]
(—1+cx)2 -1l+cxX (1+cx)2 l+cx

30bcArcSin[cx] Log[1-ie!Aresinlexl] _15p crlog1l+ 1 et A"sinlex] 1 39 b c ArcSin[c x] Log[1 + i etAresiniex) |

16bclog(x] +15aclog[l-cx] -15aclog[l+cx] +16bclog[l++/1-c?x? | +15banog[—Cos[l (m+2Arcsinfcx])]] +
a4

15b cLog|Sin|[ = (n+2ArcSin[cx])|] -301ibcPolylog|[2, -ie*A"*inl<x]] 130 i bcPolylog|2, i e!Aresiniex]]

AR

Problem 53: Result more than twice size of optimal antiderivative.

dx

Ja +b ArcSin[c x]

x3 (d—czdxz)3

Optimal (type 4, 248 leaves, 16 steps):

3c? (a+bArcSinfcx])

bc 5bc3x 2bc3x 3c? (a+bArcSin[cx])  a+bArcSin[cx]
_2d3x(1—c2x2)3/2+12d3 (17c2x2)3/2_3d3\/1—c72x2+ 4d® (1-c2x?)? adx (17c2x2)2+ 2d° (1-c?x?)
6 c2 (a+bArcSin[cx]) ArcTanh[e?iAresiniex] | 3 b c2 Polylog|2, -e? ArSinlcxl ] 3 b c2 Polylog|2, e?!Arcsinicx] |
' 2 . 2

d3

Result (type 4, 568 leaves):



5.1 Inverse sine.nb | 19

1 2a ac? 43c2 9bc? (\/1—c2x2 —Ar‘cSin[cx]) 9bc? (\/1—c2x2 +Ar‘cSin[cx}>
—_— |-+ - + + -
4 d3 X2 (71+c2x2)2 -1+c?2x? -4 +4cx 4+4cx

Zb(cx 1-c2x? +ArcSin[cx}) bcz((72+cx)x/17c2x2+3ArcSin[cx]) bc2<(2+cx) V1-c2x?2 +3ArcSinfcx]
+ + +
x? 12 (-1+cx)? 12 (1+cx)?

12ac?log(x] -6ac?Log|[l-c?x?] +3bc? [J’lAr‘cSin[cx]2+Ar'cSin[c x] (—31'171—4L0g[1+1'1e“'“°51"[”]}) +

270 |-2Log[1+e tArSinicxl] | og 1+ i el Aresiniex]] +2Log[Cos[£Ar‘cSin[c x1]] - Log[—Cos[l (m+2Arcsin(c x])H) +
2 4

41 Polylog|2, -i e““ﬁ“[”]]) +3bc? |iArcSin[cx]? +ArcSin[cx] (i -4 Log[l-i e Aresinlexi])

27 [—2 Log[1+ e tAresiniex]] _og[1 - j et Aresiniex]] +2Log[Cos[lAr‘cSin[c x]]] +Log[sin][ = (m+2ArcSin(c x})H] +
2

IS

) . . . 1 ) .
4 i Polylog|2, i etAresiniex]] ] +12bc? [Ar‘cSin [cx] Log[1-e?iAresiniex] ] _ = (ArcSin[cx]?+Polylog|2, e Aresinlexi]) ) ]
2

Problem 119: Result unnecessarily involves higher level functions.

JXS (a+bArcsinfcx]) 4
X

(d—czdx2)3/2

Optimal (type 3, 221 leaves, 5 steps):
5bx+d-c?dx? bx3+/d-c?dx? a+bArcSinfcx]

- +

.
3cPd?V1-c?2x2 9c3d?V1-c2x? c®d~d-c?2dx?
2vd-c*dx? (a+bArcSinf[cx]) (d—czdx2)3/2 (a+bArcsin[cx]) b+/d-c?dx? ArcTanh[c x]

c® d? 3ctd3 6 d2 /1 _ c2 x2
c®d*V1-c
Result (type 4, 166 leaves):
1
x/d—czdx2 x/—c2 (bcxﬂl—czx2 (15+c*x*) +3a (-8+4c?x?+c*x*) +3b (-8+4c*x* +c*x*) ArcSin[cx] | -

9ct-c? d* (-1+c?x?)
9ibc/1-c?x?* EllipticF[iArcSinh[+/-c? x], 1})
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Problem 121: Result unnecessarily involves higher level functions.

JXB (a+bArcsinfcx]) ;
X

(d-c2dx?)??
Optimal (type 3, 142leaves, 4 steps):
bxvd-c2dx? a+bArcSin[cx] Vd-c?dx® (a+bArcSin[cx]) b~/d-c2dx? ArcTanh|[c x]

CRVIOR  cdVd de ct a2 N
Result (type 4, 136 leaves):
1
4/ a2 (-1+c2x?)
\/d—czdx2 \/—c2 —2a+ac?x?+bcx/1-c2x? +b (-2+c*x?) ArcSin[cx] | -ibcq/1-c?x? EllipticF[iAr‘cSinh[\/?x], 1})

Problem 123: Result unnecessarily involves higher level functions.

jx (a+bArcsinfcx]) 5
X

(d-c2dx?)??
Optimal (type 3, 73 leaves, 2 steps):
a+bArcSin[cx] bmAr‘cTanh[cx]
c2dd-cZdx® . c2dvd-c2dx®
Result (type 4, 96 leaves):
\d-c?2dx? (\/—c2 (a+bArcSin[cx]) +ibc/1-c2x? EllipticF[iArcSinh[V-c? x], 1])

(—c2)3/2 d? (-1+c?x?)

Problem 130: Result unnecessarily involves higher level functions.

st (a+bArcsinfcx]) ;
X

(dfczdxz)S/2

Optimal (type 3, 219leaves, 5steps):
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bx+d-c2dx? bx+/d-c2dx? a+bArcSin[c x]
_6c5d3 (1—c2x2)3/2 ' Sd3V1-c2x? ' 3ctd (d—czdxz)B/2 .
2 (a+bArcSinfcx]) Nd-czdx? (a+bArcSin[cx]) 11b+/d-c?dx? ArcTanh[c x]
S@d-ddd ¢ & L seeviax
Result (type 4, 169 leaves):

[\/d—czdx2 \/—c2

11ibc (l—czxz)g’/2 EllipticF|i ArcSinh[+/-c? x], 1}))/ (6c4 (—c2)3/2d3 (-1+¢? x2>2)

bcx/1-c*x* (-5+6c*x?) +2a (8-12c*x*+3c*x*) +2b (8-12c®x*+3c*x*) ArcSin[c x]

+

Problem 132: Result unnecessarily involves higher level functions.

st (a+bArcsinfcx]) 4
X

(d-c2dx?)*?

Optimal (type 3, 150 leaves, 4 steps):
bx+/d-c?dx? a+bArcSinfcx] a+bArcSin[cx] 5b+/d-c?dx? ArcTanh[c x]
+

e d (1-c2x?)? "3ctd (d-c2dx?)®?  4d2/d-c2dx? 6ctd®V1-c? x>

Result (type 4, 143 leaves):

[x/d—czdxz
( -c? (74a+6ac2x2—bcxd1—c2x2 +2b (-2+3c®x*) ArcSinfcx] | -5ibc (1—c2x2)3/2EllipticF[jArcSinh[\/jx}, 1]])/(6
c4\/?d3 (—1+c2x2)2

Problem 134: Result unnecessarily involves higher level functions.

Jx (a+bArcsinfcx]) 5
X

(d-c2dx?)>?

Optimal (type 3, 119leaves, 3 steps):

b x a+bArcSin[cx] b+1-c?x? ArcTanh[c x]
_ + _
6cd?\1-c2x? Jd-c2dx? 3c2d(d-c2dx?)*? 6c2d?~\/d-c2dx?

Result (type 4, 121 leaves):
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—([\/d—czdx2 \/—c2 (Za—bcxﬂl—czx2 +2bArcSin[c x]
(6(—c2>3/2d3 (—1+c2x2)2>]

+ibc(1-¢? x2)3/2 EllipticF[i ArcSinh[+/-c? x], 1])]/

Problem 141: Result unnecessarily involves complex numbers and more than twice size of optimal antiderivative.

(fx)*? (a+bArcsin[cx])
J dx

V1-c2x?
Optimal (type 5, 79 leaves, 1 step):

2 (1"x)5/2 (a+bArcsin[cx]) Hyper‘geometr‘icZFl[%, i, Z, c2x?] 4bc (1"x)7/2 HypergeometricPFQ[ {1, i i}, {% 141}, c? x?]

>f 35 2
Result (type 5, 233 leaves):

1 £/ fx 8Gamma[E}Gamma[Z]

36 c2+/1 - c2x? Gamma[ ] Gamma[ ] 4 4

1
V/x EllipticF|[i ArcSinh[~+—], -1]
=
-3a+3ac?x?+2bcx~/1-c?2x? -3bArcSin[cx] +3bc?x?ArcSin| -
_1
c
2 X . 3 5 2 2 3 3 5 7 22
3b (-1+c?x?) ArcSin[c x] Hypergeometric2F1[ =, 1, =, cx?| | -3bcx/2-2c?x? HypergeometricPFQ[{ =, =, 1}, {=, —}, ¢*x?]
4 4 4 4 4 4

Problem 142: Result unnecessarily involves imaginary or complex numbers.

(f x)3/2 (a+bArcSinfcx])
J dx

Vd-c?dx?
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Optimal (type 5, 137 leaves, 1step):
2 (fx)*?+/1-c2x* (a+bArcSin[cx]) Hyper‘geometr‘icZFl[i, >, 2, c2x?]
5F/d-c?dx?
4bc (fx)7*\/1-c?x? HypergeometricPFQ[ {1, ZT i}, {% 1, 2 x?]
35F2/d-c?dx?
Result (type 5, 234 leaves):

! £/ fx SGamma[E]Gamma[Z]
36 c2+/d-c2dx? Gamma{ﬂ Gamma[i] 4 4

1
c

> V/x EllipticF[i ArcSinh|

=1, -1]

ﬁ

-3a+3ac?x?+2bcx~/1-c?2x? -3bArcSin[cx] +3bc?x?ArcSin|

3 5
3b (-1+c?x?) ArcSin[c x] Hypergeometric2F1[ =, 1, =, c®x*| | -3bcx/2-2c?x* HypergeometricPFQ[{ =,
4 4

Problem 149: Unable to integrate problem.

Jx"‘ (d—czdxz)S/2 (a+bArcSinfcx]) dx

Optimal (type 5, 635 leaves, 9steps):
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15b c d? x2*"+/d - c2d x? 5bcd?x?™/d-c?dx? bcd?x?M~/d-c?d x? 5bc3d2x*™/d-c?2dx?
- - + +
(2+m)2(4+m) (6+m) V1-c2x?  (6+m) (8+6m+m?) V1-c2x?  (12+8m+m?) V1-c*x?  (4+m)? (6+m) VI1-c?x?

2bA3d2x*"/d-c2dx®2 b d2x5M/d-c?dx? 15d*x*"+d-c?2dx? (a+bArcSin[cx]) 5dx¥" (d—czdx2)3/2 (a+bArcSinfcx])
- + + +
2 (6+m) (8+6m+m?) (4+m) (6+m)

(4+m) (6+m) V1-c?x? (6+m)2+/1-c?x

X1 (d-c2dx?)%? (a+bArcsinfcx]) 15d*x*"V/d-c?dx* (a+bArcSin[cx]] Hypergeometric2fF1[ >, =%, %, 2 x?|

N
6+m (6+m) (8+14m+7m>+m*) /1-c2x?

15b cd*x2*"+/d - c>d x* HypergeometricPFQ|{1, 1+ f, 1+ f}, {§+ f, 2+ f}, c? x?]

(1+m) (2+m)2 (4+m) (6+m) V1-c?x?

Result (type 8, 29 leaves):

Jxr" (d—czdxz)S/2 (a+bArcsinfcx]) dx

Problem 150: Unable to integrate problem.

JX"‘ (d—czdx2)3/2 (a+bArcsinfcx]) dx

Optimal (type 5, 399 leaves, 6 steps):
3bcdx?m/d-c2dx? bcdx2M/d-c2dx? bc3dx*m/d-c2dx? 3dx*"+vd-c?dx® (a+bArcSin[cx])
.

- - + +
(2+m)? (4+m) V1-c2x®2  (8+6m+m?) \/1-c2x? (4+my2+/1-c2x? 8+6m+m

X1 (d - c2dx?)*'? (a+bArcSin(cx]) 3dx*"/d-c?2dx? (a+bArcSin[cx]) Hyper‘geometr‘icZFl[%, T
. -
4+m (8+14am+7m?+m?) V1-c2x?

2+ A2 2 s m m 3. m m 242
3bcdx2m/d-c2dx Hyper‘geometr*lcPFQ[{l,1+2,1+2}, {2+2,2+2},c x?|

(1+m) (2+m)2 (4+m) \V1-c2x?

Result (type 8, 29leaves):

jx"‘ (df<:2dx2)3/2 (a+bArcsinfcx]) dx

Problem 151: Unable to integrate problem.

jx"‘ d-c?dx* (a+bArcSin[cx]) dx
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3+m s Cz XZ]

Optimal (type 5, 245 leaves, 3 steps):
x'"+/d-c?dx?* (a+bArcSin[cx]) Hypergeometric2F1 [ i, 1*T’", "

bcx?™/d-c2dx? x*"+d-c?dx? (a+bArcSin[cx])
- +

4
2+m

2

(2+m)?V/1-c2x (2+3m+m?) /1-c2x
bcx?™+/d-c2dx? HypergeometricPFQ[{1, 1+ %, 1+ f}, {
(1+m) <2+m)2\/1—c2x2

Result (type 8, 29 leaves):

Jx"‘w/d—czdx2 (a+bArcsinfcx]) dx

Problem 152: Unable to integrate problem.
jx'" (a+bArcsinfcx])
Vd-c2dx?

Optimal (type 5, 163 leaves, 1step):

1-c?x? (a+bArcSin[cx] ) Hypergeometric2F1l
(1+4m) Vd-c2dx?
n 1+m}, {i+%, 2+§}, CZXZ]

bcx?™~/1-c?x? HypergeometricPFQ [ {1, 1+7 "

dx

1 1+m 3+m 2 2}
=y Ty T, C°X
[ 2 B B 2 )

X1+m

Result (type 9, 181 leaves):
1

(1+m) Vd-c2dx?
1 1+m 3+m 2+m 3+m
22+m [aHyper‘geometricZFl[;, T , € x%] +b+/1-c*x* ArcSin[cx] Hypergeometric2F1|[1, S,
2+m 2+m 3+4m 4+m} ) 2]
, €2 x

bc (1+m) \/7 x Gamma[1 + m] HypergeometricPFQRegularized [ {1, , b ,
2 2 2 2

, x| -

2X2

2—2—m X1+m 1-c¢

Problem 153: Unable to integrate problem.

X" (a+bArcSinfcx])
J dx
(d-c2dx?)*?

Optimal (type 5, 272 leaves, 3 steps):
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XM (a+bArcsin[cx]) M x*M+/1-c?x? (a+bArcSin[cx]) Hypergeometric2F1l| %, , 2, 2 x?

dvd-c?dx? d(1+m)d-c2dx?

bcx*™~/1-c?x? Hypergeometric2F1|1, 2;"' s 4?"', c2x?]  bcmxma/1-c?x? Hyper‘geometr‘icPFQHl, 1+ ?, 1+ %}, {
+

d(2+m)Vd-c2dx? d(2+3m+m2)m

N W
+

Result (type 8, 29leaves):

Jx’" (a+bArcsinfcx]) ;
X

(d-c2dx?)*?

Problem 154: Unable to integrate problem.

Jx’" (a+bArcSinfcx]) ;
X

(d—czdxz)S/2

Optimal (type 5, 408 leaves, 5 steps):

X1 (abArcSin[cx])  (2-m) x¥*" (a+bArcSinfcx]) (2-m) mx*"+/1-c2x? (a+bArcSin[cx]) Hyper‘geometr‘icZFl[i, MT“', 3;"', c? x?]

N _ -
3d (d-c2dx?)*? 3d2+/d-c?dx? 3d2 (1+m) Vd-c2dx?
bc (2-m) x>"/1-c2x? Hypergeometric2F1[1, 2;"‘, 4;'“, c2x2]  bex?™~/1-c2x? Hypergeometric2Fi|2, 2;”‘, 4;"‘, c2 x?]
- +
3d? (2+m) Vd-c2dx? 3d? (2+m) Vd-c2dx?

bc (2-m) mx>"+/1-c?x? HypergeometricPFQ[{1, 1+ 3, 1+ g}, {§+ g, 2+ f}, 2 x?]

3d2 (2+3m+m2) Vd-c2dx?

Result (type 8, 29leaves):

Jx'" (a+bArcsinfcx]) ;
X

(d-c2dx?)*?

Problem 155: Unable to integrate problem.

x™ArcSin[a x]
J— dx

1-a2x?

Optimal (type 5, 100 leaves, 1step):



XM ApcSin[a x] Hyper‘geometr‘icZFl[i, “T'“, 3*7'“, a?x?]  ax?™HypergeometricPFQ[ {1, 1+ ?, 1+ f}, {% +

1+m 2+3m+m?

Result (type 9, 117 leaves):

1

— X

2

1+m

2+/1-a2x? ArcSin[ax] Hypergeometric2F1[1, 1+ g, 2 a2 x2|

2

m
27™a~/n xGamma[1+m] HypergeometricPFQRegularized[{1, 1+ —, 1+ —}, {
2 2

1+m

m 3+m m

Problem 184: Result more than twice size of optimal antiderivative.

J

x? (a+bArcSin[cx] )2

d-c?dx?

dx

Optimal (type 4, 210leaves, 10 steps):

b2 x?2

bxV1-c*x* (a+bArcSin[cx]) (aerAr‘cSin[cx})2 xz(aerAr‘cSin[cx})2 Ji(a+bAr‘cSin[cx])3

4

+ - + -

c?d 2c3d 4c*d 2c2d 3bc*d
(a+bArcSinfcx] )2 Log[1+e?iAresiniex] | j b (a+bArcSin[cx]) Polylog|2, —e?iAresiniex] ] b2 polylog|3, -e2tArcsinicex] |

ctd

+
ctd 2c*d

Result (type 4, 441 leaves):

24 c4d

12a%2c?x?+12

24 1 abArcSin[cx]

abcxa/1-c?x? —12abArcSin[cx] +48 i abrArcSin[cx] +24abc?x?ArcSin[c x] -

2_81b?ArcSin[cx]3+3b%Cos[2ArcSin[cx]] - 6 b2 ArcSin[c x]%Cos[2ArcSin[c x]] +

96abrlog|[l+e *Arsiniexl] 24 abrLog[l-1 e Ariniex)] + 48 abArcSin[cx] Log[1 - i efAresiniexl]

24abrlog|l+iet

Arcsinlex]] 1 48 ab ArcSin[cx] Log[1+ 1 et Aresinlex]] 4 24 b2 ArcSin[c x]? Log[1 + g2 *Aresiniex] ]

12a% Log|[1 - 2 X?| —96aanog[Cos[lAr‘cSin[cmH +24a b7rLog[—Cos[l (m+2Arcsinfcx])]] -
2 4

1
24aanog[Sin[Z

(m+2ArcSin[cx]) ]| -48iabPolylog[2, -ie*A"sinlcx]] _48 i abPolylLog|2, i e!Aresiniex]]

24 i b? ArcSin[c x] Polylog[2, -e?iAresinicx] ] 4 17 h2 polylog[3, -e? Aresiniex]] 4 g b2 ArcSin[c x] Sin[2ArcSin[cx]]

Problem 186: Result more than twice size of optimal antiderivative.

J

x (a+bArcSin[cx])?

d-c?2dx?

dx

5.1 Inverse sine.nb

| 27



28 | 5.1 Inverse sine.nb

Optimal (type 4, 117 leaves, 6 steps):
i (a+bArcSin[cx] )3 (a+bArcSin[cx] )2 Log[1 + e2*Arcsiniex] |
3bc2d . 2 d
ib (a+bArcSin[cx]) PolylLog[2, -e2tArcSinlcx] ] b2 Ppolylog|3, —e?!Arcsiniex] |

+

c2d 2c%d

Result (type 4, 342leaves):

- |-12iabrArcSin[cx] +6iabArcsin|c x]2+21ib?ArcSin[cx]®-24abLog|[l+ e tAresiniex]] _
6c-d
6aanog[1—1‘1 eiA”CSi”[“]] ~12abArcSin[c x] Log[l—jejA"Si”[cx]} +6ab7rLog[1+je“"CSi”[CX]] -

. . . . 1
12abArcSin[cx] Log|[1 + i e*Arsinicxl] _ 6 p2 ArcSin[c x]? Log |1 + e 1 Aresiniex]] _ 332 | og[1-c?x?| +24abLog[Cos| = ArcSin[cx]]] -
2

6abLog|-Cos| (7r+2Arcsin[c x})H +6ab7rLog[Sin[1 (7+2Arcsinc XJ)H +12 i abPolylLog[2, - i e*Aresinlex]]
4

FNQN

12 i abPolylog|2, i e Arin(cx]] 1 6 j b2 ArcSin[c x] Polylog |2, -e?*Aresinlcxl] _3p2 polylog|3, -e? tAresinicx]|

Problem 187: Result more than twice size of optimal antiderivative.

(a+bArcSin[cx])?
J dx

d-c?dx?
Optimal (type 4, 156 leaves, 8 steps):

2i (a+bArcSinfcx]) ?ArcTan[elAresiniex] ] 24 b (a+bArcSin[cx]) Polylog|2, - i etArcsiniex]|
_ N _

cd cd

2ib (a+bArcSin[cx]) Polylog|2, i etArssinlexl | 2h2 polylog|3, —i e*ArsSinlexl | 2h2 polylog|3, i elArcsiniex] ]
- +

cd cd cd

Result (type 4, 334 leaves):
1

2cd
2b2ArcSinfcx]? Log[1 -1 e Arsiniexl] v 2abrlogl+ 1 et Arsinlexl] —4abArcSin[cx] Log[1+i et Aresintex]]

-2iabsArcSin[cx] +2ablog[l-ie'Arsinlexl]  4abArcSin[cx] Log[1 - i e*Aresiniex)] 4

2b? ArcSinfcx])? Log[1+ i e Aresiniexl ] _ a2 Log[1- ¢ x] +a? Log[1 + C X] —ZabﬂLog[—Cos[l (7r+2Arcsin[c x])H -
4
2aberog[Sin[1 (m+2ArcSin[cx]) ]| +4ib (a+bArcSin[cx]) Polylog[2, - i e!Aresiniex]] _
4

4ib (a+bArcSin[cx]) PolylLog[2, i e!Aresinlex]] 4 b2 polylog|3, - i e*A"®in¢X] | + 4 b? Polylog|3, i e*Aresinicx]]
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Problem 188: Result more than twice size of optimal antiderivative.

(a+bArcsinfcx] )2
J dx

x(d—czdxz)

Optimal (type 4, 131 leaves, 9steps):

2 (a+bArcSin[cx])?ArcTanh[e2tAresiniex] ] j b (a+bArcSin[cx]) Polylog[2, -e?tArcsiniex] ]
_ N _

d d
ib (a+bArcSin[cx]) PolylLog|2, e?iAresinlex] ] p2polylog|3, —e2tArcsinlcx]] b2 Polylog|3, e2iArcsinicx] ]

+

d 2d 2d

Result (type 4, 453 leaves):

1 ) .
—— |-ib?7®-48iabArcSin[cx] +16 i b2 ArcSin[cx]? -96abrLog[1+e *ATsiniex)]
24d

24abrlog|l-ietArsinicx]] _a8apArcSin[cx] Log[1- i e Arsinlexl] 1 24abrLog[l + i el Aresiniex]]
48 abArcSin[cx] Log[1+ 1 e*ArsinlexI] ;24 b2 ArcSin[c x]? Log[1 - e 2EAresinlexl] . 483 b ArcSin[c x] Log[1 - e?tAresiniex]] _

i . 1
24 b? ArcSin[c x]? Log|[1 + e2 PAresin(ex) | 4 24 3% Log[c x] - 12a% Log[1 - c2x?] + 96 ab r Log[Cos |~ ArcSin[cx] ]| -
2

24abrlog|[-Cos|~ (r+2ArcSin[cx])]] +24ab7rLog[Sin[l (m+2ArcSin[cx]) ]| +481iabPolylog[2, -ietAresinlex]]
4

|

48 i abPolylLog[2, i e*A"sinlcxI] 4 24§ b2 ArcSin[c x] PolylLog|2, e 2iAresiniex] ], 24§ b? ArcSin[c x] Polylog[2, -e? tAresiniex]]

24 i abPolylog[2, e?*Arsinlex] ] 12 b? Polylog[3, e 2 Aresinlexl ] 12 b2 polylog|3, - e? *Arcsinicx]]

Problem 189: Result more than twice size of optimal antiderivative.

(a+bArcsin[cx])?
J dx

x2 (d—czdxz)

Optimal (type 4, 238 leaves, 15 steps):

2

(a+bArcsin[cx])® 2ic (a+bArcSinfcx] )ZAr‘cTan[e“"CSi”[“‘]] 4bc (a+bArcSin[cx]) ArcTanh[e! Aresiniex] ]

+

dx d d
21 b? cPolylog[2, —eiArsiniex] | 24 bc (a+bArcSin[cx]) Polylog[2, —ielAresiniexl ] 24 bc (a+bArcSin[cx]) Polylog|2, i efArcsinicx]]
. _ _
d d
2 i b% cPolylLog [2, el Arcsinfcx] } 2 b? c PolylLog [3, — 1 elArcsinfcx] } 2 b2 c PolylLog [3, i el Arcsinfcx] }
- +
d d d

Result (type 4, 537 leaves):



30 | 5.1 Inverse sine.nb

1
2dx

2a’+4abArcSin[cx] +2iabcrxArcSin[cx] +2b?ArcSin[cx]? - 4b? c xArcSin[cx] Log[1 - e Aresinlexl] _2apcxLlog|l- i elAresintex]]

4abcxArcSinfcx] Log[1- i elAresiniex]] _ 2 b2 c x ArcSin[cx]? Log[1 -1 e Arsinlex]] _2abcrrxLog[l+1i et Aresinlex]]
4abcxArcSinfcx] Log[1l+ i e Aresinlex]] . 2 b2 c x ArcSin[c x]? Log[1 + i e Aresin[ex)] 4 b% ¢ x ArcSin[c x] Log[1 + et Aresinlex] ]

1
4abcxloglcx] +a’cxlog[l-cx] -a*cxlog[l+cx]+4abcxlog[l++/1-c?x? | +2abcrxLlog|[-Cos[~ (m+2ArcSin[cx])]] +
4

2abcrxLlog[sin| = (m+2ArcSin[cx])|] -4ib?cxPolylog|2, —e*Ar*iNl<X]| _4ibcx (a+bArcSin[cx]) Polylog|2, —i e!Aresiniexi] 4

1
4
4iabcxPolylog|2, ie'ArsinexI] ;44 b%cxArcSin[cx] Polylog[2, i e'Aresiniex)]

41 b? cxPolyLog[2, e*Arsin(exl | 4 4p2 c x PolyLog[3, -1 e'Aresinlex]] _4b? c x Polylog[3, i e*Aresiniex] ]

Problem 190: Result more than twice size of optimal antiderivative.

(a+bArcSin[cx])?
J dx

X3 (d-c2dx?)
Optimal (type 4, 210leaves, 12 steps):
bcvVi-c?2x? (a+bArcSin[cx]) (aerAr‘cSin[cx])2

d x 2.d x?
2c? (a+bArcSin[cx])?ArcTanh[e?tAresinlex] | 2 c2 | og[x] ibc? (a+bArcSin[cx]) Polylog[2, -e?*Arcsiniex]]
d ' d : d )
ibc? (a+bArcSin[cx]) Polylog[2, e?tArcsinlcxl | b2 c2 polylog|3, -e?iArcsiniexl ] b2 2 Polylog|3, 2 iArcsinicx]]
d ) 2d i 2d

Result (type 4, 614 leaves):
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2abArcSin[cx] 2b%2c+/1-c?x? ArcSin[cx] b2ArcSin[cx]?
+

1 1 ; a° 2abcVi-c?x?

-— | —ib*c?as — +41abc?mArcSin[cx] + + -
2d |12 x2 X x2 X x2
4 ) . ) . ) .
— 1 b%2c?ArcSin[c x]3+83bcanog[lJre‘lA"csm[”]] +2abc27rLog[1—JielA'"CS”‘[CX]] +4abc?ArcSinfcx] Log[l—jel“cs”‘[”]] -
3
ZabczﬂLog[1+je““Si”[”]] +4abc?ArcSin[cx] Log[1+je““ﬁ”[”]} -2b%2c?ArcSin[c x]zLog[l—e‘“A"Si"[cx]} -

4abc?ArcSinfcx] Log[1- e Aresinlexl] 4 2 b2 c? ArcSin[c x]? Log[1+e? *Arsiniexl] _ 2 a2 ¢? Log[x] - 2b? c? Log[c x] +

a’c? Log[1- c?x?] 78abcanog[Cos[lArcSin[cx]]} +2abc27rLog[7Cos[1 (m+2Arcsinfcx])]] -
2 4

2abc®rlog[Sin[~ (m+2ArcSin[cx]) || -4iabc?Polylog|2, —-ieArsinleXI] 44 abc?Polylog|2, i elAresiniex]]

F NG

21 b? c? ArcSin[c x] PolyLog[2, e 2iAresinlexl] _ 2 j b2 ¢ ArcSin[c x] Polylog|2, -e2iAresinlex]]

—

2iab C2 PolyLog [2’ eZJ‘LArcSin[c X] } _ b2 C2 PolyLog [3) efziArcSin[c X] } + b2 CZ PolyLog [3, 7e21'LArcSin[c X] }

Problem 191: Result more than twice size of optimal antiderivative.

dx

J(a+ b ArcSin[c X] )2

x4 (d—czdxz)

Optimal (type 4, 333 leaves, 24 steps):

b2c2 bec1-c2x® (a+bArcsin[cx]) (a+bArcSin[cx])? <2 (a+bArcSin[cx])?
C3dx 3dx? ) 3dx3 . dx .
2ic® (a+bArcSin(cx] )ZAr'cTan[e“'"CSi”[cx]] 14b c® (a+bArcSin[cx]) ArcTanh|e?Aresiniex] | X 7 i b? 3 Polylog[2, -etArcsiniex] ] X
3d 3d
2ibc® (a+bArcSin[cx]) Polylog [2, —i eiAresinlex] ] 24 b c? (a+bArcSinfcx]) PolyLog[2, i e!Arcsinlex] ]
d . d .

7 i b2 c3 Polylog [2, el Arcsinfcx] } 2b2?c3Polylog [3, - i elArcsinfex] ] 2 b2 c3Polylog [3, i el Arcsinfcx] ]

3d i d : d

Result (type 4, 868 leaves):
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a? a2c? a’cdlog[l-cx] a?c3log[l+cx]
_ _ _ + _
3dx® dx 2d 2d
1 cV1-c?x?  ArcSinfcx 1 1 ArcSin[c x
—2ab + ! ]—7c3Log[x}+7c3Log[1+x/1—c2x2]—cz[—#+cLog[x}—cLog[1+\/1—c2x2})+
d 6 x? 3 x3 6 6 X
1 ,[3irArcSin[cx] iArcSin[cx]2 2log[l+e tAresinlex)]  sriog[l+ i elAresiniex]] 2 ArcSin[cx] Log[1+ i eArcsinicx]]
—cC - + - + -
2 2c 2c c c @
ZﬁLog[Cos[iArcSin[c x]]] ﬁLog[—Cos[i (m+2Arcsin[cx]) ]| 2i Polylog |2, i eiAresinicx!]
. _ _
C c c
1 ,[inArcSin[cx] iArcSin[cx]? 2rlog[l+e tAresiniex]]  yriog[1-jelAresinlex)] 2 ArcSin[cx] Log[l - i el Aresiniex]]
—cC - + + + -
2 2c 2c c c c

27 Log[Cos[iAr‘cSin [cX] } ] 7 Log[Sin[i (n+ 2 ArcSin[c x] ) ] } 21 PolyLog[Z, i eﬁArcSin[CX]]

C C C

1, 1 . . ) 1 . . 1 . 2
—b“c 4Cot[7Ar‘c51n[c x}] + 14 ArcSin[c x] Cot[fAr‘cSm[c x]} +2ArcSin[cx] Csc[fAr‘cSm[c x]] +
24d 2 2 2

1 1 4 . . . .
~cxArcSin[cx]?Csc| = ArcSin[cx] | -56ArcSinfcx] Log[1 - e!Aresinlex]] _ 24 ArcSin[cx]? Log[1 - i e Aresinlex]]
2 2

24 ArcSin[cx]? Log |1+ i el Aresiniex]] 4 56 ArcSin[c x] Log |1 + et Aresinlexl] _ 56§ Polylog|2, -etAresiniex)|

48 i ArcSin[c x] PolylLog[2, -1 e!Aresinlex]] , 48 i ArcSin[c x] PolyLog[2, i e!Aresinlexl] 56 i Polylog|2, eAresinlex]]

) . . : 1 2
48 Polylog[3, -i e'Aresinlexl| _ 48 polylog|3, i e*A"®in(ex] _ 2 ArcSin[c x] Sec| ~ ArcSin[cx] | +
2

8Ar‘cSin[cx]2Sin[iAr‘cSin[cx]}4 1 1
; +4Tan[7Ar'cSin[c x] ] +14 ArcSin[c x]zTan[fAr‘cSin[c X] ]
X 2 2

c3

Problem 192: Result more than twice size of optimal antiderivative.

Jx“ (a+bArcSin[cx] )2 4
X

(d-c2dx?)?

Optimal (type 4, 300 leaves, 15 steps):
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2b2x b (a+bArcSin[cx]) 2b+/1-c2x? (a+bArcSin[cx]) 3x (a+bArcSin[cx])? x* (a+bArcSin[cx])?
- +

- + + +
c4 g2 S 2122 c®d? 2 c*d? 2c2d? (1-c?x?)
31 (a+bArcSin[cx])?ArcTan[eiAresinicxl ] b2 apcTanh[cx] 3ib (a+bArcSin[cx]) Polylog[2, i eArcsinicx]]
c®d? " c> d? - c5 d2 *
3ib (a+bArcSin[cx]) Polylog (2, i etAresinlex] | 3b2polylog[3, -1 elAresiniex] ] 3p2 polylog|3, i etAresinicx] |
CS d2 " CS dZ N CS dZ

Result (type 4, 1081 leaves):
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azxi aZx +3a2Log[17cx]73a2Log[1+cx]+
c*d? 2c*d? (-1+c?x?) 4c>d? 4c>d?
1 ab V1-c2x? -ArcSin[cx] V1-c2x?> +ArcSin[cx] V1-c2x? +cxArcSin[cx] 1
—2a - + +
d? 4c® (-1+cXx) 4ct (c+c?x) c® 4 c*
3ismArcSin[cx] iArcSin[cx]2 2mlog[l+e tArSiniex] | riog[l+ietAresinlex] | 2 ApcSin[cx] Log |1+ i et Aresiniex] ]
_ " _ + _
2c 2c C C C
ZﬁLog[Cos[iAr‘cSin[c x]]] ﬁLog[—Cos[i (7 +2ArcSin[cx])]] 2 Polylog[2, —i elArcsinicx ] 1
. _ =
C fo C 4c*
i 7 ArcSin[c x] iAPCSin[CX]Z ZHLOg[1+e—jAr‘cSin[cx]] HLOg[lfjeiAPCSin[cx]] 2 ArcSin[c x] Log[lfjeiAr‘CSi”[cx]}
- + + + -
2c 2c C C C

27 Log[Cos | ArcSin[cx]|] rlog[sin[} (m+2ArcSin[cx])|] 2 Polylog|2, i eiArcsinicx]

C C C

ArcSin[cx] + cx (2 (-1+ArcSin[c x]?) + (-2+ArcSin[c x]?) Cos[2ArcSin[cx]]) 4+ ArcSinfcx] Cos[3ArcSin[cx]]

1 4/ 1-c2x? A/ 1-c? x?

b2
c®d? 21-c?x? )
1 -3 ArcSin[cx]?Log[1-1ie'Arsinlexl] 4 3 ArcSinfcx]? Log|1 + i et Aresinlex ]
2
3 7t ArcSin[c x] Log[ = E) e*%]‘lAr‘CSin[CX] <_j+ejArcSin[cx]>} +3Ar‘cSin[cx]2 Log[ 1+ EJ e*%iAr‘cSin[cx] (_]-l_‘_ejAr‘cSin[cx])} _
2
1 1, . . . 1 1. : ) .
37Arcsincx] Log[ = e 2 "IN (14 g) 4 (1o i) elAresiniex)) ] 3 apcsin(cx]2Log[ = ez MM ({14 q) 4 (1o 1) efAresiniexd) )
2
1 . ! . . 1 . ! .
2Log[Cos[7Arc51n[c x]} —Sln[fAr‘cSm[c X]H -3 ArcSin[cx]? Log[Cos[fAr‘cSm[c x]} —Sln[fAr‘cSm[c X]H +
2 2 2
) 1 . .l . 1 . .l . .
3 1ArcSin[cx] Log[-Cos|[ = ArcSin[cx] | +Sin| = ArcSin[cx] || + 2 Log|[Cos |~ ArcSin[cx] | +Sin[ = ArcSin[cx] || + 3 ArcSin[cx]
2 2 2 2
1 ) .l . . 1 ) .l . . .
Log[Cos| = ArcSin[cx] | +Sin|[ = ArcSin[cx] || + 3 ArcSin[cx]? Log[Cos|[ = ArcSin[cx] | +Sin|[ = ArcSin[cx]]|]| - 6 i ArcSin[c x]
2 2 2

PolylLog[2, -1 e*Arsinlex]] 4 6 i ArcSin[c x] Polylog|2, i e*Arsinlex)] ;6 polylog|3, - i e!Arsinlexl] _ 6 polylog|3, i e!Aresiniex] ]
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Problem 193: Result more than twice size of optimal antiderivative.

Jx3 (a+bArcSin[cx] )2
dx

(d—czdxz)2

Optimal (type 4, 227 leaves, 10 steps):

bx (a+bArcSin[cx]) (a+bArcSin[c x])2 x? (a+bArcSin(c x})2 i (a+bArcSin[c x})3 (a+bArcsinc x])ZLog{1+e“A"5i“[”]}

+ + - + -

Bd2V1-2x2 2 c*d? 2 c2d? <1—c2x2) 3bc?d? c4d?
b?Log[1-c*x?] 1ib (a+bArcSin[cx]) Polylog|2, -e?iAresiniexl ] h2polylog|3, - e?iArcsinicx] ]
- +
2c*d? c* d2 2 c4 g2

Result (type 4, 502 leaves):

1 3aby/1-c?2x? 3ab+V1-c2x? 3 a2 . . 3abArcSin[cx] 3abArcSin[cx] 6b%cxArcSin[cx]
+ - +121 abssArcSin[c x] - + - -
6 ctd? -l+cx 1+cx -1+c2x? -1+cx 1+cx V1-c2x2

3b2ArcSin[c x]?

61abArcSin[cx]? + . -2ib*ArcSin[cx]®+24abrLog[1l+e *ATSINexXI] s 6abrLlog[l- 1 el Aresiniexl]
1-c°x

12abArcSin[cx] Log[1-i e!Arsinlexl] —6abrLog[l+ietArsinexl] 4+ 12 abArcSin[cx] Log[1+i etAresinlex]

6 b? ArcSin[cx]? Log[1+ 2 Aresiniex]] ;332 | og[1-c? x?| - 3b? Log[1 - c* x?] —24ab7TLog[Cos[lAr‘cSin[c x]]|]+
2

6abLlog[-Cos[~ (nm+2ArcSin{cx])]|] -6abrLlog|[Sin[~ (n+2ArcSin[cx])|] -121iabPolylLog|2, -ie*Aresinlex]] _

1
4

FNQUN

12 i abPolylog|2, i e Arin(cx]] _6 j b2 ArcSin[c x] Polylog|[2, -e?*Aresinicxl] 4 3p2 polylog|3, -e? tArcsinicx |

Problem 194: Result more than twice size of optimal antiderivative.

sz (a+bArcsinfcx] )2 ;
X

(d—czdxz)2

Optimal (type 4, 233 leaves, 11 steps):
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b (a+bArcSinfcx]) x (a+bArcSin[c x])2 i (a+bArcSinfcx] >2Ar‘cTan[e“'"CSi“[°X]]

- + + +
Sd2V1-c2x2 2c2d? (1-c?x?) c3 d2
b2 ArcTanh[cx] 1ib (a+bArcSin[cx]) Polylog[2, -i efArcsiniex]]
c3d? ) c3d? '
ib (a+bArcSin[cx]) Polylog[2, i elAresiniex] ] p2 polylog|3, -i elAresinlex] ] p2polylog|3, i e'Arcsinicx] ]
c3d? ' c3d? ) c3d?

Result (type 4, 839 leaves):

1 2aby/1-c2x? 2ab+V1-c?x? 2a%cx . . 2abArcSin[cx] 2abArcSin[cx] 4b%?ArcSin[cx]
- - + + -21absArcSin[cx] + + + +
4c3d? -1+cx 1+cx -1+c2x? -1+cx 1+cx 1_c2x2

2 b2 cxArcSin[c x]?

+2abrlog[1l-ielAresiniexl] L 4abArcSin[cx] Log[1 - i e*Arsiniexl] 4 2 p2 ArcSin[cx]? Log |1 - i etAresinlex]]

~1+c?x?
2aanog[1+jejAr‘Si”[cx]} —4abArcSin[cx] Log[l+1’1e“"‘5i”[cx]} -2b%ArcSinfcx]? Log[1+1'1<e““51”[°x]] +
1 1 1y i . . 1 i) _1y i , :
ZbZHAPCSin[CX] Log[ = _] e 2JlAr‘cSm[cX] (_j+enArc51n[cx])] —2b2Ar'cSin[cx]2Log[ i _J e ZJlAI"CSln[CX] (—i+elAPC51n[CX]H +
2 2 2 2
1 1y i . ; 1 1 i ) :
2b? rArcSin[cx] Log[ ~ e o HAresinlex] ((1+d)+ (1-1) etAresinlex]) ] 4 22 ArcSin[c x]? Log| — e g HAresiniex] ((1+1)+ (1-1) etAresinlex])] -
2 2

a’log[1-cx] +a’log[l+cx] -2abrlog|[-Cos[~ (m+2ArcSin[cx]) ]|+

1

4
1 . . . . 1 . . .

4 b? Log[Cos[fAr'cSm[c x}] —Sln[fAr‘cSm[c x]]] +2b%ArcSin[cx]? Log[Cos[fAr‘cSm[c x}] —Sln[fAr‘cSm[c X]H -
2 2 2 2

2 . 1 . .1 . 1 . o1 .
2b? ArcSin[cx] Log[-Cos| = ArcSin[cx]] +Sin|[ = ArcSin[cx] || -4 b? Log[Cos[;Ar‘csln[c x] | +Sln[;Ar‘c51n[c x1]] -
2 2

. 1 . .1 . . 1 . .1 .
2b? rArcSin[c x] Log[Cos|[ = ArcSin[cx] | +Sin[ = ArcSin[cx] || - 2b?ArcSin[c x]? Log[Cos [~ ArcSin[cx] | +Sin[ = ArcSin[cx] || -
2 2 2 2

2abrlog[sin[ = (;m+2ArcSin[cx])|]+41ib (a+bArcSin[cx]) Polylog|2, -i e!Aresiniex)] -

1
4

4ib (a+bArcSin[cx]) Polylog|[2, i e A"inlcx)] _4b?Polylog|3, - i e*A"*i"<X]] + 4b? Polylog |3, i e!Aresinicx]]

Problem 196: Result more than twice size of optimal antiderivative.

(a+bArcSin[cx])?
J dx

(d-c2dx?)?

Optimal (type 4, 230leaves, 11 steps):
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b (a+bArcSinfcx]) x (a+bArcSin[c x])2 i (a+bArcSinfcx] >2Ar‘cTan[e“'"CSi“[°X]]
- + - +

cd?V1_2x 2d? (1-c2x?) cd?
b2 ArcTanh[cx] 1ib (a+bArcSin[cx]) Polylog[2, -i efArcsiniex]]
N -
c d? c d?
ib (a+bArcSin[cx]) Polylog[2, i elAresiniex]]  p2 polylog|3, -i elAresinlex] ] p2polylog|3, i e'Arcsinicx] ]
- +

c d? c d? c d?

Result (type 4, 810leaves):

1 2a%x a?log[l-cx] a?Log[l+cx]
— | - - + +
4 d? -1+ c?x? C C
1 Vi-c2x?  A/1-c2x? ArcSin[c x ArcSin[c x . . . )
=2ab - - 1imArcSin[cx] + [ex] [cX] +log[l-1ietAresintexi] 4 2 ArcSinfcx] Log[1 - i et AresiniexI]
(@ -1l+cx l+cx l-cx 1+cx
) . ) . 1
nlog[1+i e Aresiniexl] _ 2 ApcSin[cx] Log[1+i e A"in(eX) ] _rlog[-Cos |~ (m+2ArcSin[cx])]] -
4
1 ) . , .
nlog[sin|[ = (m+2ArcSin[cx])|] +2iPolylog|[2, —ie*A"®inlcxI| _ 2 j polylog[2, i e*Aresinlex]]| 4
4
1 2 ArcSin[c x c xArcSin[c x]? , ) . )
=2b% |- lexy | L€ x] +ArcSin[cx]? Log[1 - i et Arsinlex)] _ApcSin[cx]? Log[1 + i efAresinlexl] 4
c NEErY 1-c2x?

— 4y —

nArcSin[cx] Log|
2 2

1 3) ez LAresin(ex] (-i +etAresinlex]) T _ ArcSin[c x]? Log |
2

1 ) ~L i ArcSin[cx]
e 2

(_]-]_ +e1’1Ar‘cSin[cx]>] i

. 1 —1—1'1Ar‘csin[cx] . . i ArcSinfc x
nArcSin[cx] Log| ~e 2 ((1+1)+(1-1) & [ ]>]+

N

ArcSin[c x]? Log[le%j”csm[”] ((1+1) + (1-1) etAresinlex)] —2Log[Cos[lAr‘cSin[c x] | —Sin[lArcSin[c x]]]+
2 2 2

. 2 1 . .ol . . 1 . .ol .
ArcSin[c x] Log[Cos[gAr'cSm[c x}] —Sln[;Ar‘cSm[c X] H - tArcSin[c x] Log[—Cos[gAr'cSm[c x}] +51n[gAr‘c51n[c X]H +

1 . .1 . . 1 . .1 .
2Log[Cos[;Ar‘c51n[c x] | +Sln[;Arc51n[c x]|] - nArcSin[cx] Log[Cos[;Ar‘csln[c x] | +Sln[£Ar‘c51n[c x]]] -

1 1 ) .
ArcSin[cx]?Log[Cos|[ = ArcSin[cx] ]| +Sin|[ = ArcSin[cx]]]| + 21 ArcSin[c x] PolyLog[2, - i e*Aresiniex ] _
2 2

2i ArcSin[c x] Polylog|2, i e?Aresinlex]] _ 2 polylog|[3, -i e!Aresinlexl] . 2 polylog|3, i e*Aresiniex] ] ] J
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Problem 197: Result more than twice size of optimal antiderivative.

(a+bArcsin[cx] )2
J dx

X (d—czdxz)2

Optimal (type 4, 211 leaves, 12 steps):

bcx (a+bArcSin[cx]) (a+bArcSin[c x])2 2 (a+bArcsinc x})ZAr‘cTanh[e“A"CSi”[CX]]
_ . _ _

d2+/1-c?x? 2d? (1-c2x?) 42
b?Log[1-c?x?| ib (a+bArcSin[cx]) Polylog|2, -e?#Arcsinicx]]
2 2 ' o2 )
ib (a+bArcSin[cx]) PolyLog |2, e2iArcsiniex] ] p2 polylog|3, -e2iAresiniex] | b2 polylog|3, e?*Arcsinicx] |
o i 2 d2 ' 2 2

Result (type 4, 612leaves):

1 1, a? abvVi1i-c?2x? ab1-c?2x? ] . abArcSin[cx] abArcSin[cx] 2b2?2cxArcSin[cx]
— | -—1b° 7+ + + -41absArcSinfc x] + + - +
2d? | 12 1-c?x? -1+cx 1l+cx 1-cx 1+cx NEEraY

b2 ArcSin[cx]? 4 . . , ) . )

++ —ib*ArcSin[cx]?-8abrlog[l+e tArSinlexl] _2abrLlog|l-ie!Arinlex]] —4abArcSin[cx] Log[1- i etAresinlexi]
1-c*x 3

2abrlog[l+ietAresiniex)] _4abArcSinfcx] Log[1+ i el Aresiniex]] 4 2 b2 ArcSin[c x]? Log[1 - e 2iAresiniex] ]

4abArcSin[cx] Log[1 - e? Aresin(exI] _ o b2 ArcSin[c x]? Log[1 + @2 PATSiniexI ] 4 2 a2 Log[c x] - a? Log[1 - c?x?| - b? Log[1 - c? x?] +

1 1 1
8abLog[Cos [~ ArcSinfcx]|] —2abﬂLog[—Cos[Z (n+2Ar‘cSin[cx}>H +2ab7rLog[Sin[Z (7r+2Ar‘cSin[cx])H +
2

4iabPolylog|2, -ie'A"inexl] .4 abPolylog[2, ie A iNeXI] ;2 b? ArcSin[cx] PolylLog[2, e 2tAresiniex)]

2i b?ArcSin[c x] PolylLog[2, -2 Arsinlex]] 2 abPolylog[2, e**Aresinlcx]| 1 b2 Polylog|3, e 2 Aresiniex]] _p2 polylog|3, - Arcsiniex]]

Problem 198: Result more than twice size of optimal antiderivative.

2

(a+bArcSinfcx])
J dx

x2 (d—czdx2>2

Optimal (type 4, 324 leaves, 20 steps):



bc (a+bArcSin[cx]) (a+bArcSin[c x])2 3c?x (a+bArcSin(c x])2 3ic (a+bArcSin[c x])ZAr‘cTan[e“"Si”[cx]}

_ . _
d2\/1-c2x2 d?x (1-c?x?) 2d? (1-c?x?) d?
4bc (a+bArcSin[cx]) ArcTanh[e!Aresinlexl ] b2 c ApcTanh[cx] 21 b2 cPolylog|2, —efArcsinicx]]
d? : d? : d? :

3ibc (a+bArcSin[cx]) Polylog[2, -ietArSinlcx]] 34 bc (a+bArcSin[cx]) Polylog|2, i efArcsiniex] ]

o2 . o )
2 i b? cPolylLog [2, el Arcsinfcx] } 3 b2 c PolylLog [3, -1 elArcsinfcx] } 3 b2 c PolylLog [3, i el Arcsinfcx] }

o2 . o2 ' o2

Result (type 4, 1175leaves):

5.1 Inverse sine.nb

| 39
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a2

d? x
1
— 2
d2

4 d2

a’c?x 3a2clog[l-cx] 3a%clog[l+cx]
- - + +
2d? (-1+c?2x?) 4.d? 4d?
V1-c¢?2x? -ArcSin[cx] ArcSin[cx] V1-c¢?>x? +ArcSin[cx] S
abc - - +Log[cx}fLog[1+ 1-c“x ]—
4 (-1+cx) cx 4 (1+cx)

3 /3 1 . . . . ) .
= (*J'liTAI"CSin[C x] - —iArcSin[cx]?+2Log[l+e tAresiniex]] _ryog[1+ i el Aresiniex]] 4 2 ApcSin[c x] Log[1 + i etAresiniex)]
2 2

I

2nLog[Cos[lAr‘cSin[c x]]] +mLog[-Cos[~ (m+2ArcSin[cx]) ]| - 21 PolyLog[2, -i e“"CSi”[CX]}) +
2

F

-1 ArcSin[cx] ] i ArcSin[cx] }

+2ArcSin[cx] Log[1-ie

1 1 ) .
(*J’lrrAr‘cSin[cx]—fjAr'cSin[cx}2+27rLog[1+e +nlog[l-ie iArcsinfex]] _

2 2

Hjw

1
27 Log[Cos| = ArcSin[cx] || - Log[Sin|

5 i (m+2ArcSin[cx])]] -21Polylog|2, ]'leiAr‘cSin[cx]})] )

1 . . . .
b?c |-4ArcSin[cx] - 2ArcSin[c x]? Cot[ = ArcSin[cx] | + 8 ArcSin[c x] Log[1 - e!Aresinlex] ] 4 6 ArcSin[c x]? Log[1 - i el Aresiniex]] _
2

) . 1 i _1y i . .
6 ArcSin[cx]? Log[1 + i e*Arsinlex)] 4 6t ArcSinfcx] Log| |- = - —] @ 7 LAresin[ex] (-1 +eiAresiniext) ] _
2 2

1 1) 2y i , ; , :
S| e HATSINEX (g giAresiniex]) | g ArcSin[cx] Log[1 + etAresiniex]]

6 ArcSin[c x]? Log|
2 2

. 1 ~L i ArcSin[cx] . . i ArcSinTc x . 2 1 -14 Arcsinfcx] . . i ArcSin[c x
6 TArcSin[cx] Log[~ e : ((1+i)+(1-1i)e lex]) ] +6ArcSin[cx]? Log[ ~ e : ((1+i)+(1-1)e lex) ] -
2

N

1 1 1 1
4 Log[Cos |~ ArcSin[cx] ]| - Sin|[ = ArcSin[cx] ]| + 6 ArcSin[c x]? Log[Cos|[ = ArcSin[cx]| - Sin[ = ArcSin[cx]]] -
2 2 2 2
1 1 1 1
6 71 ArcSin[c x] LogﬂCos[;ArcSin[c x] | +Sin[gAr‘cSin[c x]]] +4Log[Cos[;Ar‘cSin[c x] | +Sin[;Ar‘cSin[c x]]] -

. 1 . .1 . . 1 . .1 .
6 1 ArcSin[cx] Log[Cos| = ArcSin[cx] | +Sin[ = ArcSin[cx] ]| - 6 ArcSin[cx]? Log|[Cos |~ ArcSin[cx] | +Sin|[ = ArcSin[cx] || +
2 2 2 2

8 i PolylLog[2, -e*ArsinlcxI] 4 12 i ArcSin[c x] PolyLog[2, -i e A"SinexI] _ 12 j ArcSin[c x] Polylog|2, i e!Aresiniex]]
8 i Polylog[2, e*Arin(ex)] 12 polylog[3, -1 e*A"sinlex1] 1 12 polyLog|[3, i elAresinlexl | .

ArcSin[c x]?2 4 ArcSin[c x] Sin[iAr‘cSin[c x}]

(Cos[%Ar‘cSin[c x] ] —Sin[%Ar‘cSin[c x]”2 Cos[%Ar‘cSin[c x] | —Sin[%Ar‘cSin[c x] |

4 ArcSin[c x] Sin[lAr'cSin[c x}] 1
+ 2 - 2ArcSin[cx]? Tan| = ArcSin[cx] |
(Cos[%Ar‘cSin[cx]] +Sin[§Ar‘cSin[cx]”2 Cos[%Ar‘cSin[cx}] +Sin[%Ar‘cSin[cx]} 2

ArcSin[c x]?
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Problem 199: Result more than twice size of optimal antiderivative.

(a+bArcsin[cx] )2
J dx

x3 (d—czdxz)2

Optimal (type 4, 270leaves, 17 steps):

bc (a+bArcSin[cx]) 2 (a+bArcSin[c x])2 (a+bArcsinc x})2 4c? (a+bArcSin[c x})ZAr'cTanh[e“A'“CSi”[cx]]
- + - - +

2 xV1-c2x2 d? (1-c2x?) 2d2 % (1-c2x?) d?

b? 2 Log[x] b? c? Log[1 - ¢ x?] . 2ibc? (a+bArcSin[cx]) Polylog|2, -e?iArcsinicx] | i
d? 2d? d?
2ibc? (a+bArcSin[cx]) Polylog|2, e?iArcsiniex] ] p2 c2 polylog|3, —e2 tArcsinicx] | p2 2 polylog|3, e?!Aresiniex] |
- +

d? d? d?

Result (type 4, 759 leaves):
1 a? a%c? 2abcvV1i-c?2x? abc?vV1-c?2x> abc?v1-c?x? 2abArcSin[cx]

el - + + -81abc?mArcSinfcx] - +
2 d? x2  1-c?x? X -1+cx l1+cx x2

abc?ArcSin[cx] abc?ArcSin[cx] 2b%2c3xArcSin[cx] 2b%2cV1-c?2x? ArcSin[cx] b%2ArcSin[cx]2 b?c?ArcSin[cx]?

+ + -

1-cx 1+cx JI-cZx2 X x? 1-c2x?
16abc?log[l+e tArsiniex] _4abc?rlogl-1ietArsiniexl] —gabc?ArcSincx] Log[1- i e Aresinlexl] 1 4abc?rlog|l+ i el Aresiniex]] _
8abc?ArcSin[c x] Log[l+1‘1e“"CSi”[“]] +8abc?ArcSin[cx] Log[l—ez“rcsm[cx]} +4b% c? ArcSin[c x]? Log[lfe“A'"CSi”[“‘]] -

. . cX 1
4b%c? ArcSin[cx]? Log[1 + @2 tAresiniexl ] 4 432 c2 Log[x] + 2 b? c? Log| | -2a*c?Log[1-c?x?| +16abc?rLog[Cos|[~ ArcSin[cx]]] -
1-c2x? 2
2 1 s 2 s 1 s : 2 . 1 ArcSin[cx
4abc?rlog|-Cos[~ (m+2ArcSin[cx]) || +4abc?nLlog|Sin|[~ (n+2ArcSin[cx])]] +81iabc?Polylog|2, -ie' (exI] 4
4 4
8iabc?Polylog|2, i e!Aresinlexl] 4 b? c? ArcSin[c x] Polylog|2, -2 Aresinicxl| _ 4§ abc? Polylog|2, e? Aresinlex] |

4 1 b? c2 ArcSin[c x] PolyLog [2, @21 Arcsinfcx] ] -2b%c?PolylLog [3, _ @2 1 Arcsin[cx] ] +2b%c?Polylog [3, g2 1 Arcsin(cx] ]

Problem 200: Result more than twice size of optimal antiderivative.

(a+bArcSin[cx] )2
J dx

x4 (d—czdxz)2

Optimal (type 4, 439 leaves, 32 steps):



42 | 5.1 Inverse sine.nb

b2c2 2bc® (a+bArcSin[cx]) bc (a+bArcSin[cx]) (a+bAr‘cSin[cx])2

3d%x 32122 3232 V1-c2xE 3d253 (1-c2x?)

5c? (a+bArcSin[cx])? 5c*x (a+bArcSin[cx])? 5ic® (a+bArcSin[cx])?ArcTan[e!Arcsinicx]]
+

3d2x (1-c?x?) 2d? (1-c*x?) d?
26bc? (a+bArcSin[cx]) ArcTanh |[etAresinlex] ] b2 3 ApcTanh[cx] 13 1 b? c3 Polylog|2, - e®Arcsiniex] |
3 d? : d? : 3d? :
5ibc? (a+bArcSin[cx]) Polylog|2, -ielAresinlex] ] 54 pc3 (a+bArcSin[cx]) Polylog|2, i e!Aresinicx]]
d? d?
13 i b? c® Polylog[2, elAresinlex] | 5p2 c3 polylog|3, - i etArcSinlcx] | 5p2 3 Polylog|3, i et Arcsinicx] |
3 d2 ) o : o

Result (type 4, 1541 leaves):

a2 2 a%c? a?c*x 5a2c3log[l-cx] 5a%c®Llog[l+cx]
- - - - +
3d2x3  d*x 2d? (-1+c2x?) 4d? 4d?
1 cVi-c2x2 ¢ (\/1—c2x2 —Ar‘cSin[cx}) ArcSin[c x] c4( 1-c2x? +Ar‘cSin[cx])
—2ab |- + - - +
d? 6 x2 4 (-1+cx) 3 x3 4 (c+c?x)
1 1 ArcSin[c x
= c?log(x] - —c2Log[l++/1-c2x* | +2c? (—#+cLog[x] ~clog[l++/1-c2x* || -
6 6 X
5 ,|3i7ArcSin[cx] iArcSin[cx]2 2log[l+e tAresinlexi ] yriog[l+ i etAresinlex]] 2 ArcSin[cx] Log |1+ i etAresiniex]]
—cC - + - + -
4 2¢ 2¢ c c c

2 Log[Cos[ % ArcSin[c x] mLog[-Cos [ (7m+2ArcSin[cx] 2 i PolyLog |2, - i eiArcsinicx]
> s yLog |2, ]

+ - +

c c c
5 ,|inArcSin[cx] i ArcSin[cx]2 2Log[1+e tAresiniex] | rlog[1- i elAresiniex] ] 2 ApcSin[cx] Log[1 - i efArcsiniex]]
e - + + + -
4 2c¢C 2c¢C C C C

2t Log[Cos[* ArcSin[c x] mLog[sin[% (7 +2ArcSin[cx] 2 i PolylLog|2, i eiArcSin[cx]
2 4 B y g[ ’ ]

- +
C C C

1 5,515 . ; 1 1 . . ) 1 . 1 .
fzb c® | —ArcSin[cx]® + — —2Cos[7Ar‘c51n[cx]} - 13 ArcSin[cx] Cos[fAr‘cSm[cx]} Csc[fAr'cSm[cx}] -
d 6 12 2 2 2

1 . 1 . 2 1 . 2 1 . 1 , 2
— ArcSin[c x] Csc[fAr‘cSm[c x}] - — ArcSin[c x] Cot[fAr‘cSm[cx]] Csc[fAr‘cSm[cx}] +
12 2 24 2 2
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26 (1 1 . . 1 . .

— {— iArcSin[cx]?- = ArcSin[cx] Log[1 + el Aresin(ex] ], = j polyLog|2, —e“”s”‘[cx]” +
3 18 2 2

26 (1 | aresi 101 , recsi

— [—Ar‘cSm[c x] Log[1 - etAresinlex]] _ = | = ArcSin[c x]? + PolyLog[2, e'”™ 1”[”]})) +
3 12 2 4

1 . .

- (—GAr‘cSin[c x] - 5ArcSin[cx]?+15ArcSin[cx]? Log|1 - i el Aresinlex]]

6

-— - -i+e

. . 1 1 i : ) .
15 ArcSin[c x]? Log[1 + i e* A"sinlexI] 4 15 1 ArcSin[c x] Log| |- = ] e 7 HAresin(ex] < ﬂAr‘cSm[CXJH _

2
15Ar‘cSin[cx}2 Log[ l+ E) e*%ﬁAr‘cSin[cX] (_j+eiArcSin[cx]>] +15 s ArcSin[c x] Log[le—iim‘csin[cx] ((1+]l) . (1_]1) ejAr‘cSin[cx])} N
2 2 2
15 ArcSin[c x] 2 Log[l ez LArCsin(cx] ((1+d)+ (1-1) etAresinlex])] —6Log[Cos{1Ar'cSin[c x] | —Sin[lAr‘cSin[c x]|]+
2 2 2

. 2 1 . . . . 1 . .ol .
15 ArcSin[c x] Log[Cos[gAr'cSm[c x}] —Sln[;Ar‘cSm[c X]H - 15 7t ArcSin[c x] Log[—Cos[gAr‘cSm[c x}] +Sln[;Ar‘c51n[c X]H +

1 . .1 . . 1 . .1 .
6Log[Cos[;Ar‘c51n[c x] | +Sln[;Ar'c51n[c x]|| - 151 ArcSin[cx] Log[Cos[;Ar‘csln[c x] | +Sln[;Ar'c51n[c x]]] -

1 1 ) .
15 ArcSin[c x]? Log[Cos [ = ArcSin[cx] | +Sin[ = ArcSin[cx] || + 30 i ArcSin[c x] PolylLog[2, -i e*Aresinlexl]
2 2

30 i ArcSin[c x] Polylog|2, i e*A"sinlex]] _ 3@ polylog[3, -1 e'Arsinlcx| 1 30 Polylog|3, i etAresinlexi] | 4
ArcSin[c x]?2 ArcSin[c x] Sin[iAr‘cSin[c x]]

! ArcSin[c x] Sec[1 ArcSin[c x] ]2
= ol N _ _
12 2 4 (Cos[%Ar‘cSin[c x] | —Sin[%Ar‘cSin[c x}])z CosEAr‘cSin[c x] | —Sin[%Ar‘cSin[c x]]

ArcSin[c x] Sin[%Ar‘cSin[c x] |
+ +
4 (Cos[iAr‘cSin [ex] |+ Sin[iAr‘cSin [ex]] )2 Cos[%Ar‘cSin[c x]] + Sin[iAr‘cSin [cx] |

ArcSin[c x]?

1 1 . .ol . . 2cs 1 .
fSec[*Ar'cSm[cx]} —251n[fAr‘c51n[cx]} - 13 ArcSin[cx] Sln[fAr‘cSm[cx]]) -
12 2 2 2

1 . ) 1 . 2 1 .
— ArcSin[cx]2Sec| = ArcSin[cx] |  Tan[ = ArcSin[cx] |
24 2 2

Problem 201: Result more than twice size of optimal antiderivative.

JX4 (a+bArcsinfcx] )2
dx

(d-c2dx?)?

Optimal (type 4, 343 leaves, 16 steps):
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b2 x b (a+bArcSin[cx]) 5b (a+bArcSin[cx]) x° <a+bAr‘cSin[cx})2 3x(a+bAr‘cSin[cx})2
12 ¢4 g3 (1_C2X2)_ 6 c5 d? (1—c2x2>3/2 + PRP—— + 4024 (17c2X2)2 - 8 c4 g3 (1—C2x2) -
31 (a+bAr‘cSin[c x])zAr‘cTan[eiA"CSi“[cx]} 7b%ArcTanh[cx] 31ib (a+bAr‘cSin[c x}) PolyLog[Z, -1 e“"Si”[CX]}
4c°d? ) 6 c>d? : 4c¢5d3 )
3ib (a+bArcSin[cx]) Polylog[2, i etArsinlcxl | 3p2polylog|3, - i et ArSinicxl | 3p2polylog|3, i elArcsiniex]]
4c°d3 ) 4c°d? : 4c°d?

Result (type 4, 1148 leaves):
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aZx 5a?x 3aZlog[l-cx] 3a’log[l+cx]
+ - + -

4chd® (-1+c2x2)? 8ctd (-1+c?x?) 16 c® d* 16 c® d?
12 . (2-cx) V1-c2x® -3ArcSin[cx] 5(V1—C2X2 —ArcSin[cx]) 5(V1—C2X2 +Ar‘cSin[cx]) (2+cx) V1-c2x?® +3ArcSin[cx]
—2a + - + +
d? 48 ¢S (-1+cx)? 16 ¢ (-1+cx) 16 ¢* (c+ c?x) 48 c® (1+cx)?

1, 33 mArcSin[cx] iArcSin[cx]2 2mlog[l+e tAresiniex ] yrog[1+ i elAreSinlex] ] 2 ApcSin[c x] Log[1 + i etAresiniex] ]

_ N _ . _
16 ¢* 2¢ 2c¢ C c C
27 Log[Cos | > ArcSin[cx]|] rlog[-Cos[} (m+2ArcSin[cx])|] 2 Polylog|2, -i eiArcsinicx | 1
. _ _
C C C 16 ¢4

i7ArcSin[cx] iArcSin[cx]2 2Llog[l+e tAreSiniexI] rog[1 - i etAreSinlex]] 2 ApcSin[cx] Log[1 - i efArcsinlex]]
- + + + -
2¢ 2¢ c c c

2 Log[Cos[* ArcSin[c x] mLog[sin[% (7 +2ArcSin[cx] 2 i PolylLog|2, i eiArcSin(cx]
> s yLog|2, ]

(¢ d C
1 2 1 s 2 . 1 ArcSin[cx] s 2 . 1 ArcSin[cx]
; bs | — | -9 ArcSin[c x] Log[l—ne ] +9 ArcSin[cx] Log[1+1e } -
c>d 24
. 1 i —l—jAr‘cSin[cx] . i ArcSi . 2 i —l—jAr‘cSin[cx] . i ArcSi
9 ArcSin[cx] Log| f*f*Jez (-i+etAresinlex]) ] 4 9 ArcSin[cx]? Log| 7+7Jez (-1 +etAresiniex]) ] _
2 2 2 2
1 i . . 1 i . :
9 ArcSincx] Log| ~ e g bAresinfex] ((1+1)+ (1-1) etAresinlex]) ] —9ArcSin[cx]?Log|[ ~ e 2 HAresintcx] ((1+1)+ (1-1) etAresiniex]) ] _
2 2

1 1 1 1
28 Log[Cos |~ ArcSin[cx]] - Sin[ = ArcSin[cx] || - 9 ArcSin[c x]? Log[Cos| ~ ArcSin[cx] | - Sin[ = ArcSin[cx]|] +
2 2 2 2

. 1 . .1 . 1 . 1 .
9 st ArcSin[c x] Log{—Cos[;Ar‘cSm[c x] | +Sln[£Ar‘c51n[c x]]] +28 Log[Cos[;Ar‘cSm[c x] | +Sln[;Ar‘c51n[c x]]] +

1 1 1 1

9 rArcSin[cx] Log[Cos |~ ArcSin[cx] | +Sin[ = ArcSin[cx] || + 9ArcSin[cx]? Log[Cos| = ArcSin[c x] | +Sin|[ = ArcSin[cx]]] -
2 2 2 2

18 i ArcSin[c x] Polylog|[2, - i e*A"in(exl] 4 18 j ArcSin[c x] Polylog|2, i e*Aresiniex]]

: Arcsi : arcsi 1
18 Polylog |3, - i e*Arsinlexl] 18 polylog[3, i e!Aresinlex ]| —2(2cx+74x/1—c2x2 ArcSinfcx] +
96 (1-c2x?)

9 ¢ xArcSin[cx]2+30ArcSin[cx] Cos[3ArcSin[cx]] +2Sin[3ArcSin[cx]] -15ArcSin[cx]2Sin[3 ArcSin[cx]]
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Problem 203: Result more than twice size of optimal antiderivative.

2

sz (a+bArcsinfcx]) 4
X

(d-c2dx?)?

Optimal (type 4, 341 leaves, 15steps):

b2 x b (a+bArcSinfcx]) b (a+bArcSin[cx]) x(aerAr‘cSin[cx])2 x(aerAr‘cSin[cx])2
12¢2d® (1-c*x?) o (1-c2x2)?? ' 4a3dV1-2x2 " ace (1-c2x?)? Cogag? (1-c2x2) :
i (a+bArcSin[cx])?ArcTan|e!Arcsinicx] ]  b?ArcTanh[cx] ib (a+bArcsin[cx]) Polylog|2, - i e*Arcsinicx]| .
4c3d3 6c3d3 4¢3 d3

ib (a+bArcSin[cx]) Polylog|2, i elArcsinlex] | p2 polylog|3, -i elAresinlexl ] p2polylog|3, i elAresinicx] ]|
N _

4c3d3 4c3d3 4c3d3

Result (type 4, 1082 leaves):
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| a7

aZx a2 x a’?log[l-cx] a?Log[l+cx]
+ + - -
4cd® (-1+c2x2)? 8crd (-1+c?x?) 16 c*d? 16 3 d3
1 ab V1-c2x? —ArcSin[cx] V1-c?x? +ArcSin[cx] (-2+cx)V1-c2x? +3ArcSin[cx] (2+cx) V1-c?x? +3ArcSin[cx]
a - - + +
c3dl 16(—1+cx) 16<1+cx) 48 (71+cx)2 48(1+cx)2
1 3 1 . . . . ) .
— [—*]'liTAr‘CSin[C x] + =1 ArcSin[cx]? -2 Log[1+e PATSINICXI |yt Log[1+ i e ArSINeXT ] _ 2 ApcSin[c x] Log |1 + i efAresiniex]]
16 2 2
1 , 1 , , s
2 Log[Cos |~ ArcSin[cx] || - Log[-Cos[~ (n+2ArcSin[cx])]|] +21iPolylLog[2, -ie*A™ 1"[”]}) +
2 4
1(1. : 1. . 2 i Arcsi . i Arcsi : . i Arcsi
— [*JIT(AI"CSIH[C x] - — i ArcSin[cx] +27TLog[1+<e”l re 1”[”]} +7TLOg[1—]l<e]l re 1”[“‘]] +2ArcSin[c x] Log[l—n@]l re 1”[“‘]} -
16 \ 2 2
1 . .ol . . . Arcsi
2 Log[Cos|~ArcSin[cx] || - Log[Sin][~ (n+2ArcSin[cx])]|]| - 2i PolyLog|2, i e*”™ 1”[“]}) -
2 4
1 1 ‘ . i .
b2 | — (3Ar‘cSin[c x]2Log[1 -1 e*Aresinlex)] 3 ArcSin[cx]? Log[1 + i e Aresiniex]]
c3dd 24
1 i £ i ) ; 1 1y i ) ;
3 1 ArcSinc x| Log[ = 7) e 2 ArcSin[cx] <7j+enArc51n[cx]H —3Ar‘cSin[cx]2 Log[ - 7) e 2 ArcSin[cx] <7j+e1ArcSm[cx]H +
2
B 1 ~Li Aresincx] . . i ArcSin[c x] . 2 1 -LiArcsinfcx] . . i ArcSin[c x]
37 ArcSin[cx] Log[ ~ e 2 ((1+1)+(1-i)e H+3Ar‘c51n[cx] Log[ ~e 2 ((1+1)+(1-1i)e >]f
2 2
1 . " ) i ) 1 . .1 i
4 Log[Cos |~ ArcSin[cx]] - Sin|[ = ArcSin[cx] || + 3 ArcSin[cx]? Log[Cos |~ ArcSin[cx] | - Sin[ = ArcSin[cx] ]| -
2 2 2 2
i 1 . .ol . 1 ) .1 . .
3ArcSin[cx] Log[-Cos[ = ArcSin[cx]] +Sin[ = ArcSin[cx]]] +4 Log[Cos|[ = ArcSin[cx] | +Sin|[ = ArcSin[cx]]|] - 3w ArcSin[cx]
2 2 2 2
1 . .1 . . ) 1 . " . . .
Log[Cos[fAr‘cSm[c x]] +Sln[7Ar'c51n[c x}]] -3 ArcSin[cx] Log[Cos[fAr‘cSm[c x]} +Sln[7Ar‘c51n[c X}H +6 1 ArcSin[c x]
2 2 2 2
Polylog|2, -1ie'A"sinlex]] 6 j ArcSin[c x] Polylog[2, i e'A"si"l¢X]] _ 6 Polylog|3, -1ie'A"iNcXI] ;6 Polylog|3, i e'Arcsiniex]]
1
—(2cx+2«/1—c2 x? ArcSin[cx] + 21 cxArcSin[cx]?+6ArcSin[cx] Cos[3ArcSin[cx]] +
96 (1-c2x?)?

2Sin[3ArcSin[cx]] - 3ArcSin[c x]2Sin[3 ArcSin[c x]]

|

Problem 205: Result more than twice size of optimal antiderivative.

(a+bArcSin[cx] >2
J dx

(d—czdxz)3
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Optimal (type 4, 332leaves, 15steps):

b2 x b (a+bArcsin[cx]) 3b (a+bArcsincx]) X (a+bArcsin[cx])? . 3x (a+bArcSin[cx])? i
12 d° (1—c2x2> 6cd3 (1—c2x2)3/2 dcd31_c2x?2 4d3 (1—c2x2)2 8d3 (l—czxz)
3i (a+bArcSin[c x])zAr‘cTan[e““Si”[cx]} 5b2ArcTanh[cx] 3ib (a+bArcSin[cx]) Polylog|2, -i e!Arcsinicx]]
4cd ' 6cd? i 4cd? )

3ib (a+bArcSin[cx]) Polylog|2, i etArssinlexl | 3p2polylog|3, - i e*ArSinlexl | 3p2polylog|3, i elArcsiniex] ]
+

4cd? 4cd? 4 cd?

Result (type 4, 1069 leaves):
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aZx 3a%x 3aZlog[l-cx] 3a’log[l+cx] 1 ab
_ _ . N
4 d3 (—1+c2x2>2 8d® (-1+c2x?) 16 c d3 16 c d3 cd?
3 (Vl—CZXZ —Ar‘cSin[cx]) 3 (Vl—CZXZ +Ar‘cSin[cx1) (-2+cx) Vi-c2x? +3ArcSin[cx] (2+cx) V1-c2x® +3ArcSin[cx]
- + - + +
16 (-1+cx) 16 (1+cx) 48 (-1+cx)? 48 (1+cx)?

3

16

3 1 . . ) . ) .
[f imArcSin[cx] - = i ArcSin[cx]2+ 2 Log[l+ e *ATSIniex | _jriog[1+ 1 e Aresinlex]] 4 2 ApcSin[c x] Log[1 + i efAresiniex)]
2 2

1
27 Log[Cos |~ ArcSin[cx] ||+ Log[-Cos|

(m+2ArcSin[cx])]] -21iPolylog|2, ,]'l(ei/-\r‘csin[cx]}) -
2

FE

1 1 ) . ) . ) .
[f i mArcSin[cx] - — i ArcSin|c x]2+271L0g[1+e‘”“51”[”]} +7rLog[1—je1A"°51”[“]] +2ArcSin[c x] Log[l—jel”csm[”]} -
2 2

ZnLog[Cos[lAr‘cSin[c x]|] -mLog[sin[= (n+2ArcSin[cx])]]-21iPolylog|2, Jie“”Si”[CX]}) -
2

FNQ

1
-————————|-35+/1-c?x%® ArcSin[cx] +cx (2+21ArcSin[cx]?+ (2+9ArcSin[c x]?) Cos[2ArcSin[cx]]) -
2
48 (1-c2x?)

1 ) .
9 ArcSin[c x] Cos[3 ArcSin|[c x}]) +— (—9Arcsin[c x]% Log[1 - i etAresinlex)]
24

i

2 2

) . 1. ; ) .
9ArcSin[cx]? Log[1+i el Aresinlexl] _ 9 ArcSin[c x] Log| e 2 HATSinlex) hresinfex)) |,

-i+e

9 ArcSin[c x]? Log[(1+ j—] e HARCSINCX) (L giaresiniex)) ] g AncSin [c X] Log[lef“"“"“” ((1+1)+ (1-1) etpresinlex))]
2 2 2
9 ArcSin[c x]? Log[le'ijAmSin[cx] ((1+1)+ (1-1) e*Aresinlex) ] 4 20 Log[Cos[lAr‘cSin[c x]] 7Sin[1Ar‘cSin[c x1]] -
2 2 2

. 1 . .11 . . 1 . .1 .
9 ArcSin[cx]? Log[Cos [~ ArcSin[cx]] - Sin[ =~ ArcSin[cx]]] +9mArcSin[cx] Log[-Cos |~ ArcSin[cx] | +Sin[ = ArcSin[cx]|] -
2 2 2 2

1 . .ol . . 1 . .ol .
20 Log[Cos[fAr‘cSm[c x}] +51n[fAr'c51n[c X]H + 9 mArcSin[c x] Log[Cos[fAr‘cSm[c x]] +Sln[7Ar'c51n[c x}]] +
2 2 2 2

1 1 . .
9 ArcSin[cx]? Log[Cos |~ ArcSin[cx] | +Sin|[ = ArcSin[cx] || - 18 i ArcSin[c x] PolyLog[2, -i e*Aresiniex)| 4
2 2

18 i ArcSin[c x] PolyLog[2, i e'Aresin(ex]] ;18 PolyLog[3, -i e*A"®inicx]| _ 18 Polylog|3, i e'Arcsinicx]] ] J

Problem 206: Result more than twice size of optimal antiderivative.

2

J (a+bArcSinfcx])

dx

X (dfczdxz)3
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Optimal (type 4, 296 leaves, 17 steps):

b2 bcx (a+bArcSin[cx]) 4bcx (a+bArcSin[cx]) (a+bArcSin[cx])® (a+bArcSin[cx])?

— — + + —

12 d° (1—c2x2) 6 d3 (1_c2x2)3/2 3d3/1-c2x2 4d3 (1-c2x2)2 2d3 (1—c2x2>

2 (a+bArcSin[cx])?ArcTanh[e2tAresiniex] ] 2 b2 Log[1-c2x?] ib (a+bArcSin[cx]) Polylog[2, -e2*Arcsiniex] ]
_ + _
d3 343 d?
ib (a +b ArcSin[c x] ) PolylLog [2, @21 Arcsinfcx] } b2 PolyLog[ @21 Arcsin[cx] } b2 PolyLog [3, @2 iArcsinfcx] ]
+

d3 2d? 2d3

Result (type 4, 800 leaves):

a? a? a’log[cx] a?log[1l-c?x?]
_ . ) i
4d3 <—1+C2X2>2 2d3 <—1+C2X2> d3 2d3
- 5 [V1-chx —ancsiniex)) 5 [VI-cT LAncSin(ex]) (-2+ex) VI-c2x 3 Ancsin(ex]
—2ab |- B ) )
d3 16 (-1+cx) 16 (1+cx) 48(—1+cx)2
(2+cx) V1-c2x?* +3ArcSin(cx]
,Ar‘cSin[ X] Log[ ZlAr‘C51n[cx]]
48 (1+cx)?
1 /(3 1 . ' | ' | |
- (7]17rAr‘cSin[c x] - — 1 ArcSin[c X}Z+27TLog[1+e—1Ar'c51n[cx]] 7ﬂLog[1+je1Arc51n[cx]} + 2 ArcSin[c x] Log[1+jelAl"C51n[cx]] B
2 12 )

ZﬂLog[Cos[lAr‘cSin[c x]|] +mLog|[-Cos[~ (m+2ArcSin[cx]) || -21iPolyLog[2, -i e“"csm[cx]}) +
2

FE

1 /1 1 . . . : ) .
- (—jﬂAr‘cSin[c x] - —iArcSin[cx]?+2mLog[1+e tAresintex] ]y rog[1 - i e Aresinlex] ] 4 2 ArcSin[cx] Log |1 - i et Aresiniex]] _
2 \2 2
1 _ 1 _ , s
2 mLog[Cos|—ArcSin[cx] || - Log[Sin[~ (m+2ArcSin[cx]) || - 21 PolyLog|2, i e*A™ 1”[”]}) +
2 4
1 ‘ ; 1 2 4 c xArcSin[cx 32 c xArcSin[cx
— i (ArcSin[cx]? +Polylog|2, e Aresiniex]]) b% |73 - + [cx] + [ex] _

2

24 3 1-c2x (1-c2x?)?? Vi-a2x?
6 ArcSin[c x]? 12 ArcSin[cx]?

(1—c2x2>2 ) 1-c2x?

-16 i ArcSin[c x]3 - 24 ArcSin[c x]? Log[1 - e 2t Aresiniex] ]

24 ArcSin[c x]? Log[1 + e Aresiniexl ] 37 1 0g[+/1-c?x? | - 24 i ArcSin[c x] Polylog[2, e 2! Aresiniexl]

24 i ArcSin[c x] PolylLog|2, -e?tAresiniex]] _ 12 polylog|3, e 2 Arsinicx] 4 12 polylog|3, -e?tArcsiniex]]
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Problem 207: Result more than twice size of optimal antiderivative.

(a+bArcsin[cx] )2
J dx

x2 (d—czdxz)3

Optimal (type 4, 429 leaves, 27 steps):

b2 2 x bc (a+bArcSin[cx]) 7bc (a+bArcSin[cx]) (aerAr‘cSin[cx])2
¢ (1-c2x)  ed (1-x)?  a@iidx  Ex(1-ca)?
5c2x (a+bArcSin[cx] )2 15c2x (a+bArcSin[cx] )2 151 c (a+bArcSin[cx] )zAr‘cTan[e“r‘CSi”[“]]
443 (l—czxz)2 ’ 8d3 (1—c2x2) ; 4d3 -
4bc (a+bArcSin[cx]) ArcTanh [eiAresinlex] ] 99 p2 c ApcTanh[cx] 2 i b2 cPolylog|[2, -etAresiniex] ]
e ' 6 d3 ' o '
15ibc (a+bArcSin[cx]) Polylog|2, i elAresinlexl ] 15§ bc (a+bArcSin[cx]) Polylog[2, i e?Arcsinicx] ]
4.4d3 ) 4.4d3 )
2 b2 c Polylog|2, etArssinlex] ] 15b2 c Polylog[3, -1 e*Arsiniex]|  15b2 c PolyLog|3, i efArcsiniex] ]|
d? . 4 d3 ! 4 43

Result (type 4, 1416 leaves):

a? a’c?x 7a%c?x 15a%2clog[l-cx] 15a2clog[l+cx]
N, _ _ + _
#x 4d (-1+c2x2)? 8 (-1+c2x?) 16 d* 16 d°
1 . 7 (\/1—c:zx2 - ArcSin|c x}) ArcSin[cx] 7 (\/1—c2 x? +ArcSin|c x])
—Z2abcC |- + + -
d3 16 (-1+cx) cx 16 (1+cx)
-2+cx)V1-c?2x? +3ArcSin[cx] 2+cx)V1-c?2x? +3ArcSin[cx]
( ) +< ) -Loglcx] +Log[1+/1-c2x? |+
48 (-1+cx)? 48 (1+cx)?
15

16 \ 2 2
1 _ 1 _ , s
2 mLog[Cos |~ ArcSin[cx] || +mLog[-Cos|[~ (m+2ArcSin[cx]) || -21iPolylLog|2, -ie*A™ 1”[”]}) -
2 4
15 (1. . 1. : 2 i Arcsi . i ArcSi : . i ArcSi
= [—zurAr'csln[c x] - — 1 ArcSin[cx]?+2mLog[1l+e tArsiniex ]y rog[1 - i el Aresinlex] | 4 2 ArcSin[c x] Log[1 - i et Aresinlex]] _
16 \ 2 2

ZnLog[Cos[lAr‘cSin[c x]]] -mLog[sin[~ (r+2ArcSin[cx])]] -21Polylog|2, Jie“"CSi“[CX]}) -
2

FNQUPN

3 1 ) . ) . ) .
= [— imArcSinfcx] - — i ArcSin[cx]2+2mLog[l+ e *ATSINEXI ] _jriog[1+ i e ArSiniex] ] 4 2 ApcSin[c x] Log[1 + i efAresiniex)]

| 51
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1 R 1 R
-~ b%c |-21iPolylLog[2, -e'Aresiniex] ] — [44A|~cSin[c x] +15ArcSin[cx]® - 45 ArcSin[cx]? Log[1 - i etAresiniexl]
d 24

. . 1 1 1. .
45 ArcSin[cx]? Log[1+ i et Aresinlexl ] _ 45 1 ArcSin[c x] Log|[ |- = —) @ 2 LAresiniex] (-i+e
2

1 ArcSin[c x] > } N

45 ArcSin[c x]? Log| L, j—) o s HATCSINCX) (  gianesinicx) ) | _ 45 7 ArcSinc x] Log[lef“"csm”] ((1+1)+ (1-1) etAresinlex])]
2 2 2

45 ArcSin[c x]? Log[le%i”csm[cx] ((1+1)+ (1-1) etAresinlex]) ] 4 44 Log[Cos[lAr'cSin[c x] | —Sin[lAr'cSin[c x]]] -
2 2 2

. 5 1 . .1 . . 1 . .1 .
45 ArcSin[c x] Log[Cos[;Ar‘cSm[c x] | —Sln[;Ar‘cSm[c x]|] +45 7 ArcSin[cx] Log[—Cos[;Ar‘cSm[c x] | +51n[EAr'c51n[c x1]] -

1 . .l . . 1 . .ol .
44 Log[Cos[fAr‘cSm[c x}] +Sln[7Ar‘c51n[c X]H +45 7t ArcSin[c x] Log[Cos[fAr‘cSm[c x]} +51n[7Ar‘c51n[c X]H +
2 2 2 2

1 1 —
45 ArcSin[c x]? Log[Cos|[ = ArcSin[cx]] +Sin[ = ArcSin[cx] || - 90 i ArcSin[c x] Polylog[2, - i elAresinlex]
2 2

90 i ArcSin[c x] PolylLog|2, i e!Aresinicx] , 99 polylog(3, -i e'Aresinlcxl| _ 9@ Polylog|3, i etAresinlex)] |

1

(4+ 88 c X ArcSin[c x] - 54 ArcSin[c x]2 +30 ¢ x ArcSin[c x]3 - 240 ArcSin[c x]% Cos [2 ArcSin[c x]] -
384 c x (l—czxz)2
4 Cos[4ArcSin[cx]] - 90 ArcSin[cx]?Cos[4ArcSin[cx]] +96 ¢ x ArcSin[c x] Log |1 - el Aresinlex] ] _
96 ¢ x ArcSin[c x] Log[1+ e Aresiniexl] _ 768§ ¢ x (1 - c? xz)zPolyLog[Z, el Aresinfex] ] _
200 ArcSin[c x] Sin[2 ArcSin[c x]] + 132 ArcSin[c x] Sin[3 ArcSin[cx]] +45ArcSin[cx]3Sin[3 ArcSin[cx]] +
144 ArcSin[c x] Log|[1 - e*Aresinlex] ] sin[3 ArcSin[c x]] - 144 ArcSin[c x] Log[1 + e Arsin(exl | sin[3 ArcSin[cx]] -
84 ArcSin[c x] Sin[4 ArcSin[c x]] +44 ArcSin[c x] Sin[5ArcSin[c x]] +15ArcSin[c x]3Sin[5ArcSin[cx]] +

48 ArcSin[c x] Log[1-e*Arsinlexl] sin[5ArcSin[cx] ] - 48 ArcSin[c x] Log |1 + e*Arsinicxl | sin[5 ArcSin[c x] ] )

Problem 208: Result more than twice size of optimal antiderivative.

dx

J(a+ b ArcSin[c x] >2

x3 (d—czdx2>3

Optimal (type 4, 403 leaves, 23 steps):
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b2 2 bc(a+bArcSin[cx]) 5bc®x (a+bArcSin[cx]) 4bcx (a+bArcSin[cx])
12d? (1—C2X2)_ d®x (1-c2x?)%? ’ 6d> (1-c2x?)%? _ 3d3V1-c2x2 )
3c? (a+bArcSinc x])2 (a+bArcsin[cx] )2 3c? (a+bArcSinfcx] )2 6 c? (a+bArcSin[cx] >2Ar‘cTanh[e“A"5i”[cx]]
4d? (1-c2x?)? Caex (1-c2x?)? ' 2d° (1-c*x?) i d? '
b2 c2Log[x] 7b*c’log[1-c*x?] 3ibc?(a+bArcSin[cx]) Polylog|2, -e?iArcsinicx]]
e 6 d* ' o .

3ibc? (a+bArcSin[cx]) PolyLog (2, e?iAresiniex] ] 3p2 2 Polylog|3, -e?iAresinicx] ] 32 2 Polylog|3, e?iArcsinicx] |
- +

d3 2d3 2d3

Result (type 4, 989 leaves):
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a2 a2 c2 a2 ¢2 332 ¢2 LOg[X] 3 32 ¢2 Log{l—cz XZ]
- + - + - _
2d3x?2 4¢3 (_1+c2x2)2 d3 (—1+c2x2> d3 2d3
1 cz((Z—cx) V1-c?x? —3Ar‘cSin[cx}> 9 c? (\/1—c2x2 —Ar‘cSin[cx])
—2ab - -
d? 48 (-1+cx)? 16 (-1+cx)
9c3( 1-c?x? +Ar‘cSin[cx}) cxV1-c2x? +ArcSin[cx] © ((2+cx) 1-c?x? +3Ar‘cSin[cx])
+ - +
16 (c + c?x) 2 x2 48 (1+cx)?
3 ,[3inArcSin[cx] iArcSin[cx]? 2rlog[l+e tAresiniex) ] yriog[1+ i etAresiniex] ] 2 ArcSin[cx] Log[l+ i el Aresiniex] ]
—cC - + - + -
2 2c 2c c c c
1 . 1 . . .
27 Log[Cos | ArcSin[cx]|] rlog[-Cos[} (m+2ArcSin[cx])|] 2 Polylog|2, -i eiArcsinicx |
+ - +
c c c
3 ,|inArcSin[cx] iArcSin[cx]2 2rlog[l+e tAresinlex) ] yrlog[1- i elAresinlex]] 2 ArcSin[cx] Log[1 - i eAresinlex]]
—cC - + + + -
2 2¢ 2¢ c c c
1 . . 1 . . .
ZﬂLog[CosbAr‘cSm[c x]]] ﬂLog[Sln[Z (m+2Arcsinfcx])]] 2 i Polylog |2, i elAreSinicx]]
c c c
. . 1 ) .
3¢? (Ar‘cSin[c x] Log|[1 - e?*Aresiniex] ] _ N i (ArcSin[cx]?+Polylog|[2, e?tAresinlexi )
1 b? 2 i3 1 ¢ XArcSin[cx] 7cxArcSin[cx] V1-c?2x? ArcSin[cx] ArcSin[cx]?
—b°c - + + + + -
d3 8 12 (1—c2x2) 6 (17c2x2)3/2 3vV1-c2x2 c X 2c2x?

ArcSin[c x]? ArcSin[c x]? . )
[ex]” [cX] -2 1iArcSin[cx]? -3 ArcSin[cx]? Log[1 - e 21 Aresin(exi]

4(17c2x2>2 1-c2x?

) . 7 . .
3ArcSin[cx]?Log[1+ e Aresiniexl] _ogicx] + —Log[+/1-c2x? | -3 iArcSin[cx] PolylLog|2, e 2iAresiniex]] _
3

) . 3 ) . 3 ) .
31 ArcSin[cx] Polylog[2, -e?*Arsinlexl] _ = polylog|3, e 2tArsinlex]] . = polylog|3, -e?*Arcsinicx]]
2 2

Problem 209: Result more than twice size of optimal antiderivative.

(a+bArcSin[cx] )2
J dx

x4 (d—czdx2>3
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Optimal (type 4, 572 leaves, 43 steps):
b2 2 b2 2 b2 c* x bc? (a+bArcSin[cx])

T2 x 6dix (1-c2x?) 1 (1-c*x?) T e (1-c2x2)?2

bc (a+bArcSin[cx]) 29bc?® (a+bArcSin[cx]) (a+bAr‘cSin[cx})2 7 c? (a+bAr‘cSin[cx})2

- +

3d3x2 (1-c2x2)?? 12d3V1-c2x2 3d2x3 (1-c2x?)? 3d3x (1-c2x?)?
35¢*x (a+bArcSin[cx])® 35c*x (a+bArcSin[cx])? 35ic® (a+bArcSin[cx])?ArcTan|e!Arcsinicx]]
12d® (1-c2x?)? ’ 8d® (1-c?x?) } 4 d3 -
38bc? (a+bArcSin[cx]) ArcTanh |[etAresinlex] ] 172 3 ApcTanh[cx] 19 i b? ¢ Polylog[2, - efArcsinicx] |
3d3 : 6 d> : 3d3 :
35ibc3 (a+bArcSin[cx]) Polylog[2, —i efAresiniex]] 354 bc? (a+bArcSin[cx]) Polylog|2, i etArcsinicx]]
443 ) 443 )
19 i b2 c3 PolylLog[2, etArsinlex] | 35p2 ¢ Polylog(3, - i elArcsinlexl ] 35 b2 c3 Polylog|[3, i elArcsinicx]|
3d3 ) 4d3 ' 4d3

Result (type 4, 1817 leaves):
a? 3a%c? a?c*x 11a%c*x 35a2c3log[l-cx] 35a’cdlog[l+cx] 1
- +

- + - -—2ab
3d3x3 d3? x 4d3(—1+c2x2)2 8d3(—1+c2x2) 16 d3 16 d3 d?

| 55

cV1i-c2x2 ¢ ((2—cx) V1-c2x? —3Ar‘cSin[cx]) 11¢3 (\/l—czx2 —Ar‘cSin[cx]) ArcSin[c x] 11 c* (\/1—c2x2 +Ar‘cSin[cx1)
- +

+ + +

6 x2 48(—1+cx)2 16(—1+cx) 3x3 16 (c+c2x>
c3 ((2+cx) V1-c2x? +3ArcSin[c x}) 1 1 ArcSin[c x]
- =clog[x] + —c®log[l++/1-c*x* | -3¢? [—7+cLog[x] —clog[l+a/1-c2x? ||+
48 (1+cx)2 6 6 X
35 , [3isArcSin[cx]  iArcSin[cx]? 27log[1+e tArSiniex] | rog[1+ i elAresiniex] ] 2 ApcSin[cx] Log[1 + i etArcsiniex] ]|
—C - + - + -
16 2c 2c C C C

ZnLog[Cos[iAr‘cSin[cx]H nLog[—Cos[i(n+2Ar‘cSin[cx})H 2i Polylog[2, - i eiAresinicx] |

N _ _
c c c
35 , |isArcSin[cx]  iArcSin[cx]? 2log[1+e tArSinlex] | rog[1 - i elAresinlex] ] 2 ApcSin[cx] Log[1 - i etAresiniex] ]|
—C - + + + -
16 2c 2c (¢ c C
ZﬂLog[Cos{iAr‘cSin[c x]]] nLog[Sin[i (m+2Arcsinfcx])]] 2i Polylog[2, i eiArcsinicx] |

C C C
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1
Csc| = ArcSinfcx] | +

1, .0 3 , 1 1 , NS S
—b?c® |- ArcSin[cx]®- — |-2Cos|[ ~ ArcSin[cx] | - 19 ArcSin[c x]? Cos | — ArcSin[c x] |
2

d? 24 12 2 2

1 . 1 . 2 1 . ) 1 X 1 i 2
— ArcSin[cx] Csc| = ArcSin[cx]|" + — ArcSin[c x]? Cot[ = ArcSin[cx] ] Csc|[ = ArcSinf[cx] | -

12 2 24 2 2

38 (1 1 i . 1 , .

— [f i ArcSin[c x]? - = ArcSin[c x] Log[l n elA'"CS”‘[CX]] =1 PolyLog[Z, - gt Aresiniex] }) -
3 8 2 2

38 (1 ) . 1 1 . .

— [*Ar‘csin[c x] Log[l—el“csm[cx]] - —1i|—ArcSin[c x]2+PolyLog[2, elArcsm[cx]})J n
3 \2 2 4

1 . .
— [68 ArcSin[cx] +35ArcSin[cx]® -105ArcSin[c x]? Log|[1 - i e* Aresinlex]]
24

-—- -i+e

+

105 ArcSin[c x]? Log[1 + i e*Arsinlexl | _ 105 ;r ArcSin[c x] Log|

l E) efifjAr‘cSin[cx] < i ArcSin(c x]) ]
2

105 ArcSin[c x]? Log|

2.

2 2

105 ArcSin[c x]? Log[le'i_“msm[cx] ((1+1)+ (1-1) etAresinlex])] 4 68 Log[Cos[iAr‘cSin[c x] | 7Sin[1Ar'cSin[c x1]] -
2 2 2

7j+ejArcSin[cx]>} *1@57TAI"CSin[CX} Log[le—i—ﬁAr‘cSin[cx] ((1+]l) . (171-1> ejAr‘cSin[cx])} _

1 ] ~L i ArcSin[cx]
e 2 (

N

. 2 1 . .1 . . 1 . .1 .
105 ArcSin[c x]? Log[Cos [ = ArcSin[cx] ]| - Sln[;Ar‘cSm [cx]]] +1@5ArcSin[c x] Log[—Cos[;Ar‘cSm [ex] ]+ Sln[;Ar‘cSm[c x]]] -
2

1 . .1 . . 1 . .l .
68 Log[Cos[;Ar‘cSm[c x] | +Sln[gAr~c51n[c x]|] +105 5 ArcSin[c x] Log[Cos[;Ar‘cSm[c x] | +Sln[;Ar'c51n[c x|+

1 1 ) .
105 ArcSin[c x]? Log[Cos [ =~ ArcSin[cx] ] + Sin[ = ArcSin[cx] || - 210 i ArcSin[c x] PolyLog |2, -i e*Aresiniex)]
2 2

210 i ArcSin[c x] PolyLog[2, i e'Aresinlex] |, 210 PolyLog[3, -1 e!A"esinlcx]] _ 210 Polylog|3, i e'Aresinicx]]

1 . 1 . 2 ArcSin[c x]? 2 -2ArcSin[c x] + 33 ArcSin[c x]?
— ArcSin[cx] Sec[ = ArcSin[cx] ] - -

12 2 16 (Cos[iAr‘cSin[c x] | —Sin[%Ar‘cSin[c x]”4 48 (Cos[%Ar‘cSin[c x] | —Sin[iAr‘cSin[c x}])z

ArcSin[c x] Sin [ i ArcSin[c x] } 17 ArcSin[c x] Sin[iAr‘cSin [cX] ]
+ +

12 (Cos[%Ar‘cSin[c x] | —Sin[iAr‘cSin[c x}])3 6 (Cos[iAr‘cSin[c x] | 7Sin[iAr‘cSin[c X}])

ArcSin[c x]2 ArcSin[c x] Sin[iAr‘cSin[c x]]

16 (Cos[%Ar‘cSin[c x]} +Sin[iAr‘cSin[c x}])4 12 (Cos[iAr‘cSin[c x}] +Sin[%Ar‘cSin[c x]])3

. . 1 .
_2-2ArcSin[cx] - 33 ArcSin[c x]2 17 ArcSin[c x] Sln[; ArcSin[cx] |

48 (Cos[iAr‘cSin[c x] | +Sin[iAr‘cSin[c x}])z 6 (Cos[iAr‘cSin[c x] | +Sin[iAr‘cSin[c X}])

1 1 . .ol . . 2cs 1 .
fSec[*Ar‘cSm[cx]} —251n[fAr‘c51n[cx]} - 19 ArcSin[c x] Sln[fAr‘cSm[cx]]) +
12 2 2 2
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1 ) , 1 _ 2 1 )
— ArcSin[cx]2Sec| = ArcSin[cx]|” Tan[ = ArcSin[c x] |
24 2 2

Problem 276: Unable to integrate problem.

jx"‘ (d-c2dx?)® (a+bArcsinfcx])?dx

Optimal (type 5, 1312 leaves, 23 steps):
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2b2 c2d3 X3+m 30b2 c2 d3 X3+m 36b2 C2d3x3+m 12 b2 c2d3 X3+m
(3+m) <7+m>2+ (3+m)? (5+m) (7+m>2+ (3+m)% (5+m)2 (7 +m) ' (3+m) (5+m)2 (7+m) '

48 b2 C2d3 X3+m 10[’)2 c2 d3 X3+m 19[’)2 c4d3x5+m 4b2 C4d3 X5+m 12b2 C4d3 X5+m 2b2 C6d3 X7+m
(3+m)3 (5+m) (7+m) : (7 +m)? (15+8m+m2) ) (5+m)? <7+m>2_ (5+m) (7+m)2_ (5+m)3 (7 +m) : (7 +m)3 ;

36bcd®x*™1-c2x? (a+bArcSin[cx]) 48bcd®x*"v1-c*x* (a+bArcSin[cx])] 3@0bcd®x*"V1-c?>x? (a+bArcSin[cx])

(3+m) (5+m)2 (7+m) (3+m)% (5+m) (7+m) (7+m)2 (15+8m+m?)

10bcd®x®™ (1-c2x?)¥? (a+bArcSin[cx]) 12bcd®x*™ (1-c2x2)*? (a+bArcSin[cx]) 2bcd®x®™ (1-c2x?)”? (a+bArcSin[cx])

+

(5+m) (7+m)? (5+m)2 (7 +m) (7+m)?
48 d3 x1+m (a+bAr‘cSin[cx])2 24.d3 XM (1 - ¢ x?) (aerAr‘cSin[cx])2 6 d3 xim (1—c2x2)2 (a+bAr‘cSin[cx])2
+ + +
(5+4m) (7+m) (3+4m+m?) (7+m) (15+8m+m?) (5+m) (7+m)

& x1m (1-c2x2)? (a+bArcSin[cx])? 48bcd® x> (a+bArcsin[cx]) Hypergeometric2F1| >, &%, %, c?x?]

7+m (2+m) (3+m)? (5+m) (7+m)

30b cd®x2'™ (a+bArcSin[cx]) Hypergeometric2F1| i, 2;—'", 4?'", 2 x?|

(5+m) (7+m)? (6+5m+m2)

36 bcd®x*™ (a+bArcSin[cx] ) Hypergeometric2F1 [ i, 2;—“, 4?'", 2 x?]

(5+m)2 (7+m) (6+5m+m?)

96 b c d> x> (a+bArcSin[cx] ) Hypergeometric2F1| i, 2;—“, 4?'", c2 x?]

+

(5+m) (7+m) (6+11m+6m?+m?)

2 ~2 43 43+ : 3.m 3 m m m 2 2
30 b2 c? d* x**" HypergeometricPFQ| {1, >+ 2+2}, {2+2 +2}, c? x?]

-
N |1

+

<2+m> (3+m)2 (5+m) (7 +m)?

36 b2 c2 d3 X3 Hyper‘geometr‘icPFQ[{l, %Jr f, §+ f}, {2+ g, %Jr f}, c? x| )
(2+m) (3+m)2 (5+m)2 (7 +m)

48 b2 c2 d3 x3+m Hypepgeometr'icPFQ[{l, 3 + f: 2. m}, {2 *

2 2 +g}’czxz]

[SHIY

+

(2+m) (3+m)® (5+m) (7+m)
1,

m i+m} {2+m
2’ 2 2 ’

2+3m+m2)

96 b? c? d3 x3*" HypergeometricPFQ [{ 3 +

N ju

+ f}, c? x?]

(3+m)? (54m) (7+m)

Result (type 8, 29 leaves):

Jx’" (d—czdx2)3 (a+bArcsin[cx])?dx
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Problem 277: Unable to integrate problem.

Jx"' (d—czdxz)2 (a+bArcsin[cx] )2d1x

Optimal (type 5, 756 leaves, 13 steps):

6 b2 CZ d2 X3+m 2 b2 C2 d2 X3+m 8 b2 c2 d2 X3+m 2 b2 C4 d2 X5+m

+ +
(3+m)2(5+m)2 (3+m) (5+m)2 (3+m)3(5+m) (5+m)3
6bcd>x>"\1-c*x* (a+bArcSin[cx]] 8bcd>x*™y1-c?x* (a+bArcSin[cx])

(3+m) (5+m)?2 (3+m)2 (5+m)

2bcd?x™ (1-c2x?)¥? (a+bArcSin[cx]) 8d?x¥™ (a+bArcSin[cx])? 4d*x¥" (1-c2x?) (a+bArcSin[cx])?
+ + +
(5+m)?2 (5+m) (3+4m+m?) 15+ 8 m+m?

g2 x1+m (1—c2 X2)2 (a+bAr\CSin[c x] )2 8 b c d? x?m (a+bAr‘cSin[c x]) Hyper‘geometr‘icZFl[%, 2;—"’, %", c? xz]

5+m (2+m) (3+m)? (5+m)

6bcd2x*" (a+bArcSin[cx]) Hypergeometric2Fi| i, 2;"‘ s 4;"‘ , ¢2x2]  16bcd?x*™ (a+bArcSin[cx]) Hypergeometric2F1| i, 2;"‘ s 4?"‘, 2 x?]
- +

(5+m)2(6+5m+m2) (5+m) (6+11m+6m2+m3)

6 b2 c2 d? x3'™ HypergeometricPFQ[ {1, %+ f, %+ f}, {2+ %, §+ %}, 2 x?]

+

(2+m> (3+m)2 (5+m)?

2 2 42 3+ s 3,m 3 m m 5 m 2 4,2
8 b2 c? d? x**™ HypergeometricPFQ| {1, >+ 2+2}, {2+2, 2+2}, 2 x?|

(2+m) (3+m)° (5+m)

16 b2 c2 d2 x3*" HypergeometricPFQ [ {1,

(3+m)2 (5+m)

Result (type 8, 29leaves):

JX"‘ (d-c2dx?)? (a+bArcsinfcx])?dx

Problem 278: Unable to integrate problem.

Jx'“ (d-c?dx?) (a+bArcSin[cx])®dx

Optimal (type 5, 371 leaves, 6 steps):
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2b2c2dx®" 2bcdx*"\/1-c2x? (a+bArcSin[cx]) 2dx¥" (a+bArcSin[cx])?

dx1m (1-c2x?) (a+bArcsin[cx])?

- + +

(3+m)2 3+4m+m? 3+m

(3+m)3

2bcdx®™ (a+bArcSin[cx]) Hypergeometric2Fi| i, | 4*7’", 2 x?|

2

4bcdx*™ (a+bArcSin[cx]) Hypergeometric2Fl| i,

(2+m) (3+m)2 6+11m+6m?+m

2b%c2dx3m Hyper‘geometr‘icPFQHl, 3+ ?, §+ g}, {2+ f, §+ f}, c? x?|

+

(2+m) 3+m)3

—

4 b2 ¢ d x>'" HypergeometricPFQ[ {1, %Jr % 24 {2+ 3 §+ o e x?|

(3+m>2 <2+3m+m2>

Result (type 8, 27 leaves):

Jxr" (d-c*dx*) (a+bArcSin[cx] )Zdlx

Problem 292: Result more than twice size of optimal antiderivative.

dx

ArcSin[ax]3
J c-a’cx?
Optimal (type 4, 200 leaves, 10 steps):

2i ArcSin[ax]®ArcTan|e!Aresinlaxl | 34 ArcSin[ax]2Polylog|2, -1 e®Arcsinlax]]

ac
31 ArcSin[ax]2Polylog|[2, i etArsinlax]| 6 ArcSin[ax] Polylog|3, -i efArcsinlax] ]|

ac

+
ac

6 ArcSin[ax] Polylog|3, i etArssinlaxl| 6 j polylLog[4, - i e!Arcsiniax]]

ac
6 1 PolyLog [4, i @l Arcsinfax] ]

+

ac ac ac

Result (type 4, 556 leaves):
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7i7t 1, ] 3, ) , 1. ) , 1 ) . 3, ) i aeesi
+ — 1 s°ArcSin[ax] - — i 7 ArcSin[ax]*+ — i srArcSin[ax]® - — 1 ArcSin[a x]* - — n“ ArcSin[a X] Log[l—ne‘]L re 1“[”]} +
64 8 8 2 4 4
3 ) . 1 . . ) .
= 7w ArcSinfax]? Log[l— i e’“"csm[ax]] + = Log[1+ i e’“"‘sm[“]] - ArcSin[ax]3 Log[lJr i e’“"csm[ax]] -
2 8
1 3 : 1 ArcSin[ax 3 2 : . 1 ArcSin[ax 3 : 2 . 1 ArcSin[ax
-7 LOg[1+]lel [ ]]+—7r ArcSin[a x] LOg[lJr]le]l [ ]]——ﬂAr‘cSm[ax] LOg[lJr]Lel [ ]]+
8 4 2

) . 1
ArcSin[ax]®Log(1+ i e*Aresinlaxi] _ = ;3 Log|Tan]|

. (m+2ArcSinfax]) ]| -31iArcSin[ax]?Polylog|2, —i e *ATsintaxl] _

ENII

3 . . 3 ) . ) .
=i (n-4ArcSinfax]) Polylog|2, i e *Aresinlaxi] _ = 52 polylog[2, - i e*A"*iNaxI] 4 3§ rArcSin[ax] PolylLog[2, -i eAresinlax]] _

4 4
3 i ArcSin[ax]?Polylog|2, -i e*A"sin(@x) | 6 ArcSin[ax] Polylog|3, -i e *A™sinlaxl] ;31 polylog|3, i e tAresintax]]

37 PolyLog[3, -1 e!Aresiniaxl] , g ArcSin[ax] PolylLog|3, -1 e*A"sinlaxl] , 6 i Polylog|4, -i e *A™sin(ax]] , 6 i Polylog |4, -i e!Aresinlax] ]

Problem 293: Result more than twice size of optimal antiderivative.

(c

JAr'cSin [ax]3

dx
- a? c:xz)2

Optimal (type 4, 337 leaves, 18 steps):

3ArcSin[ax]? xArcSin[ax]?® 61iArcSin[ax] ArcTan [e“"CSi“[a x] }

2a

N _ _
c2/1-azxz 2c*(1-a?x?) ac?

i ArcSin[a x]3Ar'cTan[eM'"CSi”[ax]} 31 PolyLog[Z, -1 eiA"CSi“[aX]} 3 iArcSin[ax]? PolyLog[Z, -1 eiA"CSi“[aX]}

31

+ + -
ac? ac? 2ac?

PolyLog[2, i elAresiniax)] 34 ArcSin[ax]2Polylog[2, i elAresiniax)] 3 ApcSin[ax] Polylog|3, -i e!Arcsin(ax]]

+
ac? 2ac? ac?

3ArcSin[ax] PolylLog[3, i e*Arssiniaxl | 3 polylog|4, -ielArcsinlaxl] 3 polylog[4, i e!Arcsinlax]]
- +

ac? ac? ac?

Result (type 4, 747 leaves):

| 61
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1 . 4 . 5 . . ) ., . , _ . , 32ArcSin[ax]?3
— |-71xn"-81s7° ArcSin[a x] - 192 ArcSin[ax]“+ 24 1 7° ArcSin[ax]“-32 1 rArcSin[ax]” -
128 a c? -1+ax

+16 i ArcSin[ax]%+

48 7® ArcSin[ax] Log[1-i e *Arsinlaxi] 96y ArcSin[ax]? Log|1 -1 e *ATSinaxl] g3 Log[1+ i e tAresinax]]
64 ArcSin[ax]® Log[1+ i e tATSin(axl ], 384 ArcSin[ax] Log[1 - i et Aresiniax]] ;g 73 | og |1 + i et Aresiniax]
384 ArcSin[ax] Log[1+ 1 e*Aresinlax]] _ 48 52 ArcSin[ax] Log[1+i e Aesin(ax1 ] 4 96 ;T ArcSin[ax]? Log[1 + i etAresin(ax)]

. . 1 ) .
64 ArcSin[ax]® Log[1+ i e'Aresintaxl] 8 3 Log[Tan[~ (rr+2ArcSin[ax]) || +192i ArcSin[ax]?Polylog|2, -1 e 'Aresin(axi]
4

48 i 7t (n-4ArcSin[ax]) Polylog[2, i e A™sin(axl ], 384 j polylog[2, -i e'Arein(axl| . 48 i 2 Polylog |2, - i e!Aresin(axl] _
192 i rArcSin[ax] PolylLog[2, -i e!A™®in(ax]] 1 192 j ArcSin[ax]? PolyLog[2, - i e!A"inlax] | _ 384 j polyLog[2, i e*Aresiniax] 4
384 ArcSin[ax] Polylog|3, - i e *Arsinlaxl] _ 192 yrpolylog|3, i e *A™*i"(@x1 ] + 192 ;TPolylog |3, —i el Aresin(axl] _
384 ArcSin[ax] PolylLog[3, -i e'Aresinlaxl] _ 384 i Polylog |4, -i e 'Aresinlaxi] _ 384 i Polylog|4, -i efAresin(ax)] _
. 2 cs 1 . . 2 cs 1 .
192 ArcSinfax]?Sin| > ArcSin[ax] ] 32 ArcSin[ax]3 192 ArcSinfax]?Sin| > ArcSin[ax] ]

- +
Cos[iAr‘cSin[a x] | —Sin[iAr‘cSin[a x] | (Cos[iAr‘cSin[ax]] +Sin[§Apcsin[ax]])2 cOs[iAr‘cSin[a x] | +Sin[iAr‘cSin[a x] |

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

ArcSinf[ax]3
Ji dx

(c:—azcxz)3

Optimal (type 4, 455 leaves, 28 steps):

1 X ArcSin[ax] ArcSin[ax]? 9 ArcSin[ax]? x ArcSin[ax]3
- + - - + +
4acy/1-arx? 4 (1-a2X*) 4ac’ (1-2°x)77 gaci-a?x 4C (1-a2x)?
3xArcSin[ax]3 5iArcSin[ax] ArcTan[e!Aresiniax]] 3 ArcSin[ax]? ArcTan|e!Arcsinlax] |

- - +
8c? (1-a%x?) ac? 4ac?
5i PolylLog[2, -i etArcsiniaxl| 9 j ArcSin[ax]2Polylog[2, -i etArsiniaxl| 5 j polylog|2, i elArcsin(ax]]
N - -

2ac 8ac? 23c3
9 i ArcSin[ax]?Polylog|2, i elAresin(ax]| 9 ArcSin[ax] PolylLog|3, -1 e*Arcsiniax] ]|

.
8ac3 4ac3

9ArcSin[ax] Polylog|3, i etArsinlaxl| g polyLog[4, -ielAresiniaxl] 9 polylog|4, i e!Arcsin(ax] |
- +
4ac3 4ac3 4ac3

Result (type 4, 1544 leaves):

1 |1 , ,
-—— | = (1+5ArcSin[ax]?) -
ac® |4
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(Arcsin[ax] (Log [1-1etAresiniax]] _og[1+ i etAresiniax]] ) +1i (PolylLog (2, —i etAresiniaxl] _polylog|2, i e*Aresiniax]] )) -

0 |wN |u

1, 1 . 3 L, (7 .
—_ Log[Cot[—(——Ar‘cSm[ax} 1]+=n ([——Ar‘cSm[ax]
8 2 \2

4 2
i (PolyLog [2, 7@1‘1 (ngr‘cSin[a x]) } ~Polylog {2’ e]i (ngr-cSin[a x]) } ) ) B

(Log[l _ et (%—Ar‘csin[ax])} _ LOg[l + el (%—Ar‘csin[ax]) ]) .

o ((E—ArcSin[a x})z (Log[l—uejl (%Arcsmaxw] - Log[1+e’ (%APCSin[am]] *21 [E‘APCSin[aXJ)
2 2 2

[PolyLog {2) _et (%—Ar‘csin[a x]) ] _Polylog [2, ot (%—Ar‘csin[a x]) ] ] L2 (—PolyLog {3, _et (%—Ar‘csin[a x]) ] +Polylog [3, ot (%—Ar‘csin[a x]) ] J ] .

1 7t 4 1 a1 7 4 1 n 3 i (7_Arcsi
8(—1‘1(——Ar‘csin[ax}) +—11(—+—(——+Ar‘c$in[ax])) ——[——Arcsin[ax}) Log[1+e (zA"sm[aX])}—
64 2 4 2 2 2 8 \2
1 701 7T LT (L7 Arcsi a1 b 3 (7L (-7 Arcsi
= (1'1 (*+7(7—+Arcsin[ax} 7Log[1+e21(z z( zArcsm[ax]))])7[7+*(—7+AF‘CSin[aX} Log[1+e“(z 2( zArcsm[ax]))]+
8 2 2 2 2 2 2
3 7T 2 i (T _Arcsi 3 1 a1 7 2
=1 [*—Ar'csin[ax} PolyLog|2, et (3 Arcsm[ax])] + =2 (Ji (*Jr = [—*+Arcsin[a x]) -
8 2 4 2 2 2 2
a1 7 T i 1 P i
[7+ = (—*+Ar‘csin[ax} Log[1+e*" (53 (5 APCSl”[aX]))] + = iPolylLog[2, -e*’ (53 (-5 APCSlMaX]))]] +
2 2 2 2
3 a1 s 2 (T (L7 Arcsi 3 /T i (7 Arcsi
~i [—+ = (——+Ar‘cSin[ax1) PolyLog[2, -’ (5303 Arcsm[ax]))] - = (——Ar‘cSin[a x]] PolylLog|3, et (3 APCSln[aXJ)} -
2 2 2 2 4 \2
3 1 a1 bis 3 a1 Vs 2 (7L (7 Arcsi 7 1 T
= —i(—+—(——+Ar‘cSin[ax}) —[—+—(——+Ar‘csin[ax1) Log[1+<e“(z z(zAPCSIn[aX]))]JrJi(—+—[——+Ar‘csin[ax]]
2 3 2 2 2 2 2 2 2 2 2

PolyLog[2, - c?' (22 (—§+Ar‘csin[ax])>] _ % Polylog[3, - (55 [-3+Aresintax] || }) - % (g + % (— g +ArcSin[ax] ))
21 (§+§(,E+Arcsin[ax]))}

PolyLog[B, -e - E 1 PolyLog[4, _et (ngPCSin[aX])] - E 1 PolyLog[4, _e?t (%*% (%Mrcsm[ax])) ] ]] -
4 4

ArcSin[ax]3 2 ArcSin[ax] - ArcSin[ax]? + 3 ArcSin[ax]3
- +

16 (Cos[iAr‘cSin [ax]] - Sin[%Ar‘cSin [ax] | )4 16 (Cos[iAr‘cSin lax]] - Sin[iAr‘cSin [ax] | )2

ArcSin[ax]2Sin| % ArcSin[ax] |

N
8 (Cos[iAr‘cSin[a x] | 7Sin[iAr'cSin[a x] | )3

ArcSin[ax]?3

16 (Cos[iAr‘cSin [ax]] +sSin| % ArcSinfax] | )4

ArcSin[ax]2Sin [ i ArcSin[a x] }

8 (Cos[%Ar‘cSin[a x] | +Sin[%Ar‘cSin[a X] ])3
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-2 ArcSin[ax] - ArcSin[ax]% -3 ArcSin[ax]?3

16 (Cos[%Ar‘cSin [ax] ] +Sin| % ArcSin[ax] | )2

—Sin[%Ar‘cSin [ax]]| -5ArcSinfax]? Sin[%Ar‘cSin [ax] |

4 (Cos[%Ar‘cSin lax]] -sin]| % ArcSin[ax] | )

Sin[%Ar‘cSin [ax]] +5ArcSin[ax]? Sin{%Ar‘cSin [ax] |

4 (Cos[%Ar‘cSin [ax]] +sin| % ArcSin[ax] | )

Problem 419: Attempted integration timed out after 120 seconds.
J X
(1-¢2x?)*? (a+bArcSin[cx])?

dx

Optimal (type 9, 28 leaves, 0steps):

X

Unintegrable| , X|

(1-¢? x2)3/2 (a+bAr‘c:Sin[cx])2

Result (type 1, 1leaves):
22?

Problem 424: Attempted integration timed out after 120 seconds.
XS

J(lczxz)S/2 (a+bAr‘cSin[cx})2

dx

Optimal (type 9, 30leaves, 0steps):

x3

Unintegrable| , X]

(1-c2x?)*? (a+bArcSin[cx])?

Result (type 1, 1leaves):

???

Problem 426: Attempted integration timed out after 120 seconds.
X

J(l—czxz)S/2 (a+bArcsin[cx])?

dx



5.1 Inverse sine.nb | 65

Optimal (type 9, 28 leaves, 0steps):

X

Unintegr‘able[ , x}

(1-¢2x?)*? (a+bArcSinfcx])?

Result (type 1, 1leaves):

2?22

Problem 428: Attempted integration timed out after 120 seconds.
J 1
X (1—c2x2)5/2 (a+bArcsin[c x])2

dx

Optimal (type 9, 30leaves, 0 steps):
1

Unintegrable [ s X]

X (1—c2x2)5/2 (aerAr‘cSin[cx})2
Result (type 1, 1leaves):

???

Problem 441: Unable to integrate problem.

J

Optimal (type 3, 42 leaves, 3 steps):
3x+/ArcSin[x]  ArcSin[x]3/?
- +
4+/1-x? 2 (1-x2)

Result (type 8, 40leaves):

J

Problem 515: Result more than twice size of optimal antiderivative.

3x x ArcSin[x]3/2
- + dx

8 (1-x2) +/ArcSin[x] (1-x%)?

3 x X ArcSin[x]3/2
- +

8 (1-x%) V/ArcSin[x] (1-x%)?

dx

J(f—cfx)yz (a+bArcsin[cx])
(d+cdx)®?

dx
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Optimal (type 3, 324 leaves, 9steps):

4bf (1-c2x2)°? bf* (1-c2x?)>?ArcSin[cx]?2 2% (1-cx)® (1-c?x?) (a+bArcSin[cx])

3¢ (1+cx) (dJrcdx)S/Z(-l:—c-Fx)S/2 2C<d+CdX)5/2('F—C'FX>5/2 3c(d+cdx)5/2(1“—cfx)5/2

+

24 (1-cx) (1—c2x2>2 (a+bArcsinfcx]) f* (1—c2x2)5/2Ar‘cSin[cx] (a+bArcSin[cx]) 8bf? (1—c2x2)5/2 Log[1 +c x]
. _
c(d+cdx)5/2 (f—cfx)S/z c(d+cdx)5/2(f—cfx)5/2 3c(d+cdx)5/2<1‘—cfx)5/2

Result (type 3, 736 leaves):

cx\/—f(—1+cx) \/d(1+cx)
~f(-1+cx \/d 1+cx (— 4af 8af ) af3/2 ArcTan
\/ ( * ) ( * ) 3d® (1+cx)? * 3d3 (1+cx) [ Vd A F (m1+cx) (1+cx) ]

c C d5/2

(bf\/d+cdx VEcfx o[-df (1-c2x)

1 1
Cos |~ ArcSin[cx] | —Sin[;Ar‘cSin[c x] |
2

1
Cos |~ ArcSin[cx] |
2

1 1
-8+ 6ArcSin[cx] +9ArcSin[cx]? -84 Log[Cos |~ ArcSin[cx] | +Sin| = ArcSin[c x]H) +
2 2

3 . . . 1 . .1 .
Cos[;Ar‘cSm[c x] | ((14—3Ar‘c$1n[c x]) ArcSin[cx] + 28 Log[Cos[;Ar‘cSm[c x] | +Sln[;Ar‘c51n[c X]H] +

2 [—4+4Ar‘c$in[c x] + 6 ArcSin[c x]2++/1-c? x?

1 . o1 . o1 .
56 Log[Cos[;Ar‘cSm[c x] | +Sln[;Ar‘c51n[c x] | }) Sln[;Ar‘cSm[c x] |

ArcSin[cx] (14 +3ArcSin[cx]) -28 Log[Cos[lAr‘cSin[c x] | +Sin[lAr‘cSin[c x1|]|-
2 2

)/

1 1
Cos[;Ar‘cSin[c x]} +Sin[gAr'cSin[c X] ]

[12cd3 (—1+cx)\/—(d+cdx) (f-cfx)

|

3 . . 1 . Lol :
Cos| = ArcSin[cx] | (Ar‘cSm[c x] +2Log[Cos{;Ar‘c51n[c x] | +Sln[EAr‘c51n[c x}H] -
2

(b-F\/d+cdx Vf-cfx \/—df(l—czxz)

1 1
Cos[;Ar‘cSin[c x]| -sin|[ = ArcSin[cx] |

1 . . 1 . .1 .
Cos |~ ArcSin[cx] | (4+3Ar‘c$1n[c x] +6Log[Cos{;Ar‘c51n[c x] | +Sln[EAr‘c51n[c x}]]] +
2
2 [—2+2Ar‘csin[c x] +1/1-c?x® ArcSin[c x] —4Log[Cos{lAr‘cSin[c x] | +Sin[lAr‘cSin[c x1]] -
2 2

2+/1-c?x? Log[Cos[lAr‘cSin[c x] | +Sin[lAr‘cSin[c x]]] Sin[lAr‘cSin[cx]})]/
2 2 2

4
[6cd3 (-1+cx) \/—(d+cdx) (f-cfx) Cos[lAr‘cSin[cx}] +Sin[lArcSin[cx]}

2 2
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Problem 521: Result more than twice size of optimal antiderivative.

(-F—c-Fx)S/2 (a+bArcsinfcx])
J dx

(d+cdx)5/2

Optimal (type 3, 420leaves, 10 steps):
b-st(l—czxz)S/2 8bf° (1—c2x2)5/2 5bf° (l—czxz)S/zAr‘cSin[cx]2

_ (d+cdx)®? (f-cfx)*? 3¢ (1+cx) (d+cdx)? (f-cfx)>?  2c(d+cdx)>? (f-cfx)>?

25 (1—cx)4 (1-c*x?) (a+bArcSin[cx]) 10f° (1—cx)2 (1—c2x2)2 (a+bArcsinfcx])
+
3c(d+cdx)®? (f-cfx)*? 3c(d+cdx)®? (f-cfx)*?

+

55 (1-c? x2)3 (a+bArcsinfcx]) 5f° (1—c2x2)5/2Ar‘cSin[cx] (a+bArcsinfcx]) 28bf° (l—czxz)S/2 Log[1 + ¢ X]
+ _
c(d+cdx)®? (f-cfx)>? c(d+cdx)*? (f-cfx)*? 3c(d+cdx)®? (f-cfx)*?

Result (type 3, 11701leaves):

2 2 2 cx\/—f(—1+cx) \/d(1+cx)
f(-1+cx \/d 1+cx (i7 8af 28af ) 5af52 ArcTan
\/ ( * ) ( * ) d3 3d3 (1+cx)? * 3d3 (1+cx) [ Nd A F (-1+cx) (1+cx) }

c cdS/Z

(bfZ\/d+cdx VFf-cfx \/—df (1-c*x?)

1 . .1 .
Cos| = ArcSin[cx] | - Sin[ = ArcSin[cx] |
2

1
Cos |~ ArcSin[cx] |
2

-8+ 6ArcSin[c x] + 9ArcSin[c x]? - 84 Log[Cos[lAr‘cSin[c x] | +Sin[£Ar‘cSin[c X]H) +
2 2
3 1 1
Cos| = ArcSin[cx] | [(14—3Ar‘c$in[c x]) ArcSin[cx] + 28 Log[Cos[;Ar‘cSin[c x] | +Sin[EAr‘cSin[c x]H] +
2

2 [—4+4Ar‘cSin[c x] + 6 ArcSin[c x]2 ++/1-c? x?

1 . .1 . .11 .
56 Log[Cos[;Ar‘cSm[c x] | +Sln[;Ar‘c51n[c x] | }) Sln[;Ar‘cSm[c x] |

ArcSin[cx] (14 +3ArcSin[cx]) -28 Log[Cos[lAr‘cSin[cx” +Sin[1Ar'cSin[c x| -
2 2

/

[ch3 (-1+cx) \/7(d+cdx) (f-cfx) (Cos[lAr‘cSin[cx}] +Sin[lArcSin[cx]}
2 2

|

3 . . 1 . .1 .
Cos| = ArcSin[cx] | (Ar‘cSm[c x] +2Log[Cos{;Ar‘c51n[c x] | +51n[EAr'c51n[c x]]]] -
2

(bfZ\/d+cdx VF-cfx \/—df (1-c*x?)

1 . .1 .
Cos| = ArcSin[cx] | - Sin[ = ArcSin[cx] |
2

1 . . 1 . .1 .
Cos |~ ArcSin[cx] | [4+3Ar‘c$1n[c x] +6Log[Cos{;Ar‘c51n[c x] | +Sln[gAr'c51n[c x]]]] +
2

1 1
2 [—2+2Ar‘csin[c x] +1/1-c?x? ArcSin[cx] -4 Log[Cos|[ = ArcSin[cx] | +Sin[ = ArcSin[cx]]|] -
2 2
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2+/1-c?x? Log[Cos[lAr‘cSin[c x] | +Sin[lAr'cSin[c x| ] Sin[lAr‘cSin[cx]])]/
2

2 2
4

1 . .ol .
Cos[*Ar'cSm[c X] ] + Sln[fAr‘cSm[c x]}

[6cd3(1+cx)\/(d+cdx) (f-cfx) " A

1 1
Cos |~ ArcSin[cx] | - Sin[ = ArcSin[cx] |

(bfzx/d+cdx VEcfx \[-df (1-c2x)
2 2

5 5
3Cos |~ ArcSin[cx] | - 3ArcSin[cx] Cos|[ = ArcSin[cx] | +
2 2

1 1 1
Cos |~ ArcSin[cx] | [—29 +24 ArcSin[cx] +27 ArcSin[cx]? - 156 Log[Cos |~ ArcSin[c x] ] +Sin[ = ArcSin[cx] ] ]) +
2 2 2
3 . . . 2 1 . .ol . .1 .
Cos| = ArcSin[cx] | (9 +35ArcSin[cx] - 9ArcSin[cx]? + 52 Log[Cos|[ = ArcSin[cx] ]| +Sin[ = ArcSin[cx]] }) -20Sin|[ = ArcSin[cx] ] -
2 2 2 2
. " . . 2es 1 . 1 . A .
24 ArcSin[c x] Sin [ — ArcSin[c x] } + 27 ArcSin[c x] Sln[* ArcSin[cx] ] - 156 Log[Cos [ — ArcSin[c x] ] + Sln[* ArcSin[c x] ] ]
2 2 2 2
A . .3 . . .13 . . 2cs 3 .
Sln[fAr‘cSm[c x]} —951n[7Ar'c51n[c X] ] +35ArcSin[c x] Sln[*AI"CSIH[C X] ] +9ArcSin[c x] Sln[fAr‘cSm[c x]} -

2 2

1 . .1 . .13 . . 15 . . . 15 .
52 Log[Cos[;Ar‘csln[c x] | +51n[;Ar'c51n[c x]]] Sln[;Ar‘csln[c x] | +3Sln[;Ar‘c51n[c x]| +3ArcSin[cx] Sln[EAr‘csln[c x] |

]

)/

[12c:d3 (-1+cx) \/—(d+cdx) (f-cfx) Cos[lAr‘cSin[cx]} +Sin[lAr‘cSin[cx}]
2 2

Problem 529: Result more than twice size of optimal antiderivative.

J<d+€dx)3/2 (a+bArcSin[cx])
(-F—c-Fx)3/2

dx

Optimal (type 3, 252 leaves, 10 steps):
b d3 x (1—c2x2)3/2 4d® (1+cx) (1-c2x?) (a+bArcSin[cx])

+ +

7(d+cdx)3/2(f—cfx)3/2 c(d+cdx)?? (f-cfx)>?

d3 (l—czxz)2 (a+bArcSinfcx]) 3d? (1—c2x2)3/2 (aerAr'cSin[cx})2 4bd? (1—c2x2)3/2 Log[1l-cx]
- +

c(d+cdx)?? (f-cfx)>? 2bc (d+cdx)¥? (f-cfx)*? c(d+cdx)*? (f-cfx)*?

Result (type 3, 514 leaves):
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2a (-5+cx d+cdx Vvf-cfx cxyVd+cdx Vf-cfx
(-5+cx) Vd+ v +6a\/?\/?Ar'cTan[ Vd+ v | -

“1+cx VENE (142

[b (1+cx)Vd+cdx Vf-cfx

1
d
2 ¢ f?

1 1 1
Cos |~ ArcSin[cx] | ((—4+Ar‘csin[c x]) Arcsin[cx] -8 Log[Cos| = ArcSin[cx] | - Sin[ = ArcSin[cx] | ]| -
2 2 2

/

. . 1 . .1 . .1 .
(Ar‘cSm[c x] (4 +ArcSin[cx]) —8Log[Cos[gAr'c51n[c x] | —Sln[;Ar‘cSm[c X]H] Sln[;Ar‘cSm[c x]])
]

1 . .1 .

Cos |~ ArcSin[cx] | —Sln[;Ar‘cSm[c x]]) -

2

))/

1 1
Cos[fAr‘cSin[c x]} +Sin[7Ar‘cSin[c X] ]

1 1
Cos|[ = ArcSin[cx] | +Sin|[ = ArcSin[cx] |

1 1
Cos |~ ArcSin[cx] | - Sin[ = ArcSin[cx] | A A

( 1-c2x?
2

ArcSin[c x]? +

[Zb (1+cx) Vd+cdx VFf-cfx

1 . .1 .
Cos |~ ArcSin[cx] | —Sln[;Ar‘cSm[c x] |
2

1 . .1 )
(cx—4Log[Cos[;Ar‘c81n[c x] | —Sln[;Ar‘cSm[c X] H]

ArcSin[cx] | [2+~/1-c?x?

Newer

1 . 22 ) es g1 .
Cos| = ArcSinfcx] | - [—2+ 1-c*x? | sin[ = ArcSin[cx] |
2 2

1 1
Cos[gAr'cSin[c X] ] - Sin[fAr‘cSin[c x]}

)

2 2
Problem 534: Result more than twice size of optimal antiderivative.
(d+cdx)®>? (a+bArcSin[cx])
J dx
(-F—c-Fx)S/2
Optimal (type 3, 419leaves, 10 steps):
bd®x (1-c2x?)%? 8bd® (1-c2x?)%? 5bd® (1-c2x?)*?ArcSin[cx]?

(d+cdx)5/2 (-ch-Fx)S/2 3¢ (1-cx) (d+cdx)5/2 (ffc-Fx)S/2 2¢ (d+cdx)5/Z (-chfx)S/z

2d° (1+cx)4 (1-c2x?) (a+bArcSin[cx]) 10d® (1+cx)2 (1—c2x2)2 (a+bArcsinfcx])

3¢ (d+cdx)®? (f-cfx)*? 3c(d+cdx)’? (f-cfx)*?
5d° (1-c2x?)? (a+bArcSin[cx]) 5d° (1-c2x2)>?ArcSin[cx] (a+bArcSin[cx]) 28bd5 (1-c2x?)*?Log[1-cx]
. _
c(drcdx)”? (f-cfx)>? c(d+cdx)*? (f-cfx)*? 3c(d+cdx)®? (f-cfx)*?

Result (type 3, 1181 leaves):
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2 2 2 cx\/—f(—1+cx) \/d(1+cx)
-f(-1+cx \/d 1+cx (7ﬂ 8ad 28ad ) 5ad®2ArcTan
\/ ( i ) ( i ) 3 +3'F3(71+cx)2 i 3% (-1+cx) [ Vd VF (-1+cx) (1+cx) ]
- +

C c f5/2

(bdzx/d+cdx VEcfx \[-df (1-c2 )

1 . . 1 . .1 .
Cos [~ ArcSin[cx] | (—4+3Ar‘c51n[c X] —6Log[Cos[;Ar‘c51n[c x] | —Sln[;Ar‘csln[cx]H -
2
3 . . 1 . .1 .
Cos | = ArcSin[cx] | (Ar‘cSm[c X] —2Log[Cos[;Ar‘c51n[c x] | —Slﬂ[;Al"CSln[C e
2

1 1
2 [2+2Ar‘cSin[c x] +/1-c*x* ArcSin[cx] +4 Log[Cos| = ArcSin[cx] | -Sin[ = ArcSin[cx]]] +

2 eol])/

1 . .ol .
Cos[;ArcSm[c x]} +Sln[£Ar‘c51n[c x]]

2+/1-c?x? Log[Cos[lAr‘cSin[c x] | —Sin[lAr‘cSin[c x]H] Sin[lAr‘cSin[c x] |
2 2 2
4

1 . " .
Cos|[ = ArcSin[cx] | - Sin|[ = ArcSin[cx] |

[6cf3\/(d+cdx) (f-cfx) 5 ,

J N

(bdZ\/dJrcdx VEcfx \[-df (1-x)

1 1 1
Cos |~ ArcSin[cx] | (—8—6Ar‘csin[c x] +9ArcSin[cx]? -84 Log[Cos | = ArcSin[cx] | - Sin[ = ArcSin|c X]H) +
2 2 2

3 . . . 1 . .1 .
Cos |~ ArcSin[cx] | (—Ar‘cSm[c x] (14 + 3 ArcSin[cx]) + 28 Log[Cos| — ArcSin[cx] | - Sin| = ArcSin[c x}H) +
2 2 2

1 1
2 [4+4Ar‘c$in[c x] -6 ArcSin[cx]?+56 Log[Cos |~ ArcSin[cx] | - Sin[ = ArcSin[cx]]|] +
2 2

\J1-c?x? ((14—3Ar‘c$in[c x]) ArcSin[cx] + 28 Log[Cos{lAr‘cSin[c x] | —Sin{lAr‘cSin[c X}HJJ Sin[lAr‘cSin[c x] |
2 2 2

)/

4

1 1
Cos|[ = ArcSin[cx] | +Sin[ = ArcSin[cx] |

1 1
Cos|[ = ArcSin[cx] | - Sin|[ = ArcSin[cx] | A A

{6cf3\/(d+cdx) (f-cfx) 5 5

5 5
3Cos| = ArcSin[cx] | +3ArcSin[cx] Cos| = ArcSin[cx] | +

(bdzx/d+cdx VEcfx \[-df (1-c2x)
2 2

1 1 1
Cos[fAr'cSin[c x}] (—20—24Ar‘csin[c x] +27 ArcSin[cx]? - 156 Log[Cos[fAr‘cSin[c x]] —Sin[fAr'cSin[c x}]]) +
2 2 2

1
+20 Sin[fAr‘cSin[c XH -

3 1 1
Cos [~ ArcSin[cx] | (9735Arcsin[c x] -9 ArcSin[cx]?+52 Log[Cos |~ ArcSin[cx] | - Sin|[ = ArcSin[cx] ||
2 2

2 2

1 1 1 1
24 ArcSin[c x] Sin| —ArcSin[c x] | - 27 ArcSin[c x]“Sin| —ArcSin[c x] | + 156 Log|Cos | — ArcSin[c x] | - Sin| — ArcSin[c X]
. . . . 2 . . . . .
2 2 2 2

1 3 3 3
Sin[ = ArcSin[cx] | +9Sin[ = ArcSin[cx]]| +35ArcSin[cx] Sin[ = ArcSin[cx] | - 9 ArcSin[cx]?Sin|[ = ArcSin[cx] | +
2 2 2 2

1 . .1 . .3 . ) . . ) .
52 Log[Cos[;Ar‘cSm[c x] | —Sln[;Ar'cSm[c x| ] Sln[;Ar‘cSm[c x] | —BSln[EAr‘cSm[c x]| +3ArcSin[cx] Sln[;Ar‘cSm[c x] |

)/

4

[12cf3\/(d+cdx) (f-cfx) Cos[lAr‘cSin[cx}] —Sin[lAr‘cSin[cx]}
2 2

1 . .ol .
Cos[gAr'cSm[c X] ] + Sln[gAr‘cSm[c x]}
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Problem 551: Result more than twice size of optimal antiderivative.

(e-cex)3/? (aerAr‘cSin[cx])2
J dx

(d+cdx)5/2

Optimal (type 4, 544 leaves, 21 steps):

8ie* (1-c2x2)*? (a+bArcSin[cx])? e* (1-c2x2)*? (a+bArcSin[cx])? 8 b’ e? (1*C2X2>5/2C0t[f+ %AT‘CSin[CX]}
. _

.
3¢ (d+cdx)®? (e-cex)®? 3bc (d+cdx)®? (e-cex)®? 3c(d+cdx)®? (e-cex)®?

get (1-c2x?)%? (a+bAr‘cSin[cx])2Cot[f+ iAr‘cSin[cx]} 4be* (1-c2x2)>? (a+bArcSin[cx]) Csc[§+ iAr*cSin[cx}]2

3c(d+cdx)®? (e-cex)5? 3c(d+cdx)®? (e-cex)5?

2e* (1-c2x2)%? (a+bAr‘cSin[cx])2Cot[§+ iAr‘cSin[cx]} Csc[§+iArcSin[cx]]2

3c(d+cdx)®? (e-cex)®?

32be* (1-c2 XZ)S/Z (a+bArcSin[cx]) Log[1-ietArcsinlexI] 32 p2et (1-c? X2>5/2 PolylLog|2, i elArcsinicx]|
+
3c(d+cdx)®? (e-cex)®? 3c(d+cdx)®? (e-cex)5?

Result (type 4, 1430leaves):

2 2 cx\/—e (-1+c x) \/d (1+c x)
—e(-1+cx Jd 1+cCx (— 4a”e 8a'e ) a?e3/2 ArcTan
\/ ( * ) ( * ) 3d3 (1+cx)? * 3d3 (1+cx) [ Vd Ve (-1+cx) (1+cx) }

c c d5/2

(abe\/d+cdx Ve-cex \/—de(l—czxz)

1 1
Cos| = ArcSin[cx] | - Sin|[ = ArcSin[c x] |
2

1 1 1
Cos |~ ArcSin[cx] | (—8+6Ar‘cSin[c x] +9ArcSin[cx]? -84 Log[Cos | = ArcSin[cx] | +Sin[ = ArcSin|c X]H] +
2 2 2

3 . . . 1 . .l .
Cos[*Ar‘cSm[c x}] ((14—3Ar‘c$1n[c X] ) ArcSin[cx] + 28 Log[Cos[fAr‘cSm[c x}] +51n[fAr'c51n[c x]H] +
2 2 2

2 [—4+4Ar‘cSin[c x] +6ArcSin[cx]?++/1-c?x?

. . 1 . " .
ArcSin[c x] (14+3Ar‘c51n[c x}) - 28 Log[Cos[gAr‘cSm[c x}] +Sln[gArc51n[c X]H -

/

1 1
Cos |~ ArcSinfcx] | + Sin[;Ar‘cSin[c x] |
2

1 . .1 . .1 .
56 Log[Cos[gAr‘cSm[c x]} +Sln[;Ar‘c51n[c X] ] }J Sln[;Ar‘cSm[c x}]

[6cd3 (—1+cx)\/—(d+cdx) (e-cex)

|

_ 1 , 1 .
ArcSin[cx] +2Log[Cos[£Ar‘c51n[c x}] +Sln[gArc51n[c x]]]] -

(abe\/d+cdx Ve-cex \/—de(l—c2x2>

1 . .1 .
Cos[;Ar‘cSm[c x] | —Sln[gAr'csln[c x] |

3 .
Cos| ; ArcSin[cx] |
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1 . . 1 . .1 .
Cos[;Ar‘cSm[c x] | (4+3Ar‘c$1n[c x] +6Log[Cos{;Ar‘c51n[c x] | +Sln[;Ar‘c51n[c x}]]] +

2 [—2+2Ar‘c$in[c x] +1/1-c?x® ArcSin[c x] —4Log[Cos{lAr‘cSin[c x] | +Sin[lAr‘cSin[c x1]] -
2 2
2+/1-c?x? Log[Cos[lAr‘cSin[c x] | +Sin[lAr‘cSin[c x]]] Sin[lAr‘cSin[cx]] ]/
2 2 2

4

1 1
Cos[fAr'cSin[c X] ] + Sin[fArcSin[c x]}

3cd® (-1 ~(d+cd _
[ cd® ( +cx)\/ (d+cdx) (e-cex) " ,

b’e (-1+cx)/d+cdx Ve-cex \/7de (1-c2x?) |[-inArcSin[cx] + (1+1) ArcSin[cx]? -

4rlog[1l+e Arsiniexl] _ 2 (42 ArcSinfcx]) Log[1- i etArsinlex] ] 4 Log[Cos[lAr‘cSin[c x]]] +
2
4 ArcSin[c x]ZSin[%Ar‘cSin[c x] |

1 ) .
2 mLog[sin| = (m+2ArcSin[cx])|] +4i PolylLog[2, i e!Aresiniex]] -
4 (Cos[%Ar‘cSin[c x}] +Sin[§Ar‘cSin[cx]])3

/

2ArcSin[cx] (2+ArcSin[cx]) 2 (-4 +Arcsin[cx]?) Sin[%Ar‘cSin[c x]]

Cos[ L ArcSin[cx]] +Sin[L ArcSin[cx] 2 Cos|[XArcSin[cx]| +Sin[>ArcSin[cx] ]
2 2 2 2

2
{3cd3\/—(d+cdx) (e-cex) /1-c2x? ]+
3

7 i 7wArcSin[cx] - (7+7 i) ArcSin[c x]? - ArcSin[c x]? +

1 . .1 .
Cos[;Ar‘cSm[c x]| - Sln[;Ar‘cSm[c x] |

b’e (-1+cx) Vd+cdx Ve-cex \/—de<1—c2x2)

28 mLog|1+e ATSINiex]] 1 14 (14 2 ArcSin[cx]) Log[1 - i et Aresiniex]] —287rLog[Cos[lAr‘cSin[c x]]] -
2
4 ArcSin|c X]ZSin[iArcSin[c x]}

1 . .
14 7 Log[Sin[ = (m+2ArcSin[cx]) || - 28 i Polylog[2, i etAresiniexl] _ .
4 (Cos[%Ar‘cSin[c x] | +Sin[§Ar‘cSin[cx]])

/

2Arcsin[cx] (2+ArcSinfcx]) 2 (-4+7ArcSin[cx]?) Sin[iAr‘cSin[c x] |
N

Cos[LArcSin[cx]| +Sin[ L ArcSin[c x] > Cos[*ArcSin[cx]] +Sin[% ArcSin[cx] ]
2 2 2 2

2
[3cd3\/(d+cdx) (e-cex) J1-c?x? J

1 1
Cos [~ ArcSin[cx] | 7Sin[;Ar'cSin[c x] |
2

Problem 556: Result more than twice size of optimal antiderivative.
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(e-cex)>/? (aerAr‘cSin[cx])2
J dx

(d+cdx)3/2

Optimal (type 4, 918 leaves, 28 steps):

Sabe“x(l—c2x2>3/2 8b2e4<1—c2x2)2 bze“x(l—czxz)2 b2e4(1—c2x2>3/2Ar‘cSin[cx}
+ - + +
(d+cdx)¥? (e-cex)¥2 ¢ (d+cdx)”? (e-cex)*? 4 (d+cdx)’? (e-cex)>? 4c(d+cdx)’? (e-cex)??

8b2e*x (1-c2x?)*?ArcSin[cx] bce*x? (1-c2x2)*? (a+bArcSin[cx]) 8e* (1-c2x?) (a+bArcSin[cx])?

.
(d+cdx)?? (e-cex)?? 2 (d+cdx)*? (e-cex)?? c(d+cdx)?? (e-cex)??

8e*x (1-c2x?) (a+bArcSin[cx])? 8ie* (1-c2x?)>? (a+bArcSin[cx])? 4e* (1-c2x?)? (a+bArcSin[cx])?

+

(d+cdx)?? (e-cex)?? c(d+cdx)®? (e-cex)?? c(d+cdx)*? (e-cex)??

e*x (1-c2x2)? (a+bArcSin[cx])? 5e* (1

(

c2x?)¥? (a+bArcSin[cx])? 32ibe* (1-c2x2)>? (a+bArcSin[cx]) ArcTan|e!Arcsiniex] |
- +

(

2 (d+cdx)?? (e-cex)?? 2bc (d+cdx)*? (e-cex)?? c(d+cdx)®? (e-cex)3?
16 b e* (1—c2 X2>3/2 (a+bAr‘cSin[c x}) Log[1+e“A"CSi”[Cx]] 16 1 b2 e* <l—c2 x2)3/2 PolyLog[Z, -i e“"CSi“[”]}

N
c(d+cdx)®? (e-cex)?? c(d+cdx)®? (e-cex)??

16 i b2 e* (1 - c? x?) 2 polyLog|2, i etArcSinicxl | g b2 e (1-c2x?) 2 PolyLog|2, —e?iArcsinicx |

c(d+cdx)?? (e-cex)?? c(d+cdx)?? (e-cex)??
Result (type 4, 2279 leaves):

4a%e? a’ce?x 8a’e?
\/—e(—1+cx) \/d (1+cx) (— e _d2(1+cx)>

C

+

15a2 e%/2 ArcTan| cxy/ e (-1rex) \[d (1vcx)
Vd Ve (-1+cx) (1+cx)

2cC d3/2

—[abeZ\/dJrcdx Je-cex \/—de(lfczxz)

+

1 . . . 1 . .1 .
Cos |~ ArcSin[cx] | (Ar‘cSm[c x] (4+Arcsinfcx]) —8Log[Cos[;Ar‘c51n[c x] | +Sln[;Ar‘c51n[c x]]]
2

. . 1 . .1 i .1 .
(-4 +Arcsin[cx]) ArcSin[cx] - 8 Log[Cos| — ArcSin[cx] | +Sin|[ = ArcSin|[c X]H] Sin|[ = ArcSin[c x]]))/
2 2 2

1 1 1
Cos[fAr‘cSin[c x]} (—cx+2Ar‘cSin[c x] +4/1-c?x® ArcSin[cx] +ArcSin|c x]2—4Log[Cos[7Ar‘cSin[c x}] +Sin[fAr'cSin[c x]H] +
2 2 2

1 1
Cos| = ArcSin[cx] | +Sin|[ = ArcSin[c x] |

4abe?+/d+cdx Je-cex \/—de (1-cx?)
2 2

(cdzx/—(d+cdx) (e-cex) /1-c2x?

1 1 1
—cx-2ArcSin[cx] ++/1-c?x? ArcSin[cx] +ArcSin[c x}2—4Log[Cos[fAr'cSin[c x]} +Sin[7Ar‘cSin[c X]HJ Sin[fAr‘cSin[c x}]
2 2 2

)/

1 . .1 .
Cos|[ = ArcSin[cx] | +Sin|[ = ArcSin[cx] |

d?./- (d d - 1-c?x?
(c \/(+c x) (e-cex) c?x " "
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b2e?2+/d+cdx Ve-cex \/7de (1-c2x?)

1 . .
Cos|[ = ArcSin[cx]] |-6 4 mArcSin[cx] + (6+6 1) ArcSin[cx]?+ArcSin[cx]®-24Log|1+e tAresiniexl]
2

12 (m+2ArcSin[cx]) Log[1- i e!Aresiniex]] +247TLog{Cos[lAr‘cSin[c x]]] +127rLog[Sin{l (m+2Arcsin[cx])]] |+
2

4
(76117rAr‘cSin[c x] - (6-61) ArcSin[cx]?+ArcSin[cx]?-24rLog[1+e tATSiniex) ] 12 ;142 ArcSin[cx]) Log[1- i et Aresiniexi]
1 . 1 . .1 .
24nLog[Cos[;Ar‘c51n[cx H +127rLog[Sln[Z (7T+2Ar'c51n[c x})H] Sln[gAr‘cSm[cx]] +

: . 1
24 i Polylog|2, i e!Aresiniex]] (Cos = ArcSin[cx] | +Sin|[ = ArcSin[c x] |

2
(3cd2\/—(d+cdx) (e-—cex) A/1-c2x? )7

1

(2b2e2\/d+cdx Je-cex \/7de (1-c2x?) Cos[fArcSin[cx]} [3«/17c2x2 (-2 +ArcSin[cx]?) +2 (73117rAr‘cSin[cx} -3 cxArcSin[cx] +
2

(3+31) ArcSin[cx]?+ArcSin[cx]®-12Log[1+e *ArSiniexl] _6rLog|1- i et ATsiNlex]] _ 12 ArcSin[c x] Log[1 - i et Aresinlexl] .

12ﬂLog[Cos[lAr‘cSin[cx1H +67rLog[Sin[1 (7T+2Ar‘cSin[cx1)H]) + (3«/1—c2x2 (-2+Arcsin[cx]?) +
2 4

))/

1
Cos| Ar‘c51n[c x]] +Sin|[ = ArcSin[cx] |
2

2 (—BjﬂAr‘cSin[c x] -3 cxArcSin[cx] - (3-31i) ArcSin[cx]? +ArcSin[cx]? - 12 rLog[1+e *ATSINCXI] 6 rlog[1 - i el Aresinlex)] _

12 ArcSin[c x] Log[1 - i e*Aresiniex] ] +12nLog[Cos[1Ar‘cSin[c x]]] +67rLog[Sin[1 (7+2Arcsinc x})H]
2 4

)/

Sin| 1 ArcSin[cx] | +24 i Polylog[2, i e*Arsin(ex) ] Icos| 1 ArcSin[cx] | +Sin| 1 ArcSinfcx] |
2 2 2

(3cd2\/—(d+cdx) (e-cex) J1-c?x? )—

(bzeZ\/d+cdx vJe-cex \/—de (1-c*x?)

1 1
Cos[fAr‘cSin[c x]] +Sin[gAr‘cSin[c X] ]
2

1
+Sin[ = ArcSin[cx] |

1 1
Cos|[ = ArcSin[cx] | +Sin|[ = ArcSin[cx] | A

2 2

96 i Polylog|[2, i e!Aresiniex]|

(—241’17rAr‘cSin[c x] - 48 c xArcSin[cx] - (24-241i) ArcSin[cx]?+10ArcSin[cx]?+3/1-c*x* (-16+cx+8ArcSin[cx]?) -

3ArcSin[cx] Cos[2ArcSin[cx]] - 96 Log|[1l+e PATSINIcx]] 481 Log(1 - i e Arsin(ex]] _ 96 ArcSin[cx] Log[1 - i e! Aresiniex)]

1
+Cos [~ ArcSin[cx] |

1 i 1 . . . .
96 7T Log [Cos | — ArcSin[cx] || + 48 Log[Sin[ = (m+2ArcSin[cx]) || -3 ArcSin[cx]?Sin[2ArcSin[cx]] A

2 4
(—241‘17rAr‘cSin[c x] - 48 cxArcSin[cx] + (24+24 1) ArcSin[cx]?+10ArcSin[cx]?+34/1-c*x* (-16+cx+8ArcSin[cx]?) -

3ArcSin[cx] Cos[2ArcSin[cx]] - 96 Log[1l+e *ATSinicxl| a8t Log(1 - i e Aresin(ex]] _ 96 ArcSin[cx] Log[1 - i el Aresiniex)]
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1 . .1 . . 2 s .
96 7T Log [Cos [ — ArcSin[cx] ]| + 48w Log[Sin[ = (r+2ArcSin[cx]) || - 3ArcSin[cx]?Sin[2ArcSin(c x]])]]/
2 4

[12cd2\/—(d+cdx) (e-—cex) yJ1-c?x?

(abeZ\/dJrcdx VJe-cex \/—de (1—c2x2)

1 1
Cos |~ ArcSin[cx] | +Sin[;Ar‘cSin[c x] | )] -
2

3 5 5
(15 + 14 ArcSin[cx]) Cos| = ArcSin[cx] | - Cos| = ArcSin[cx] | +2ArcSin[c x] Cos[ = ArcSin[cx] ] +
2 2 2

1
4 Cos |~ ArcSin[cx] |
2

1 1
-4 +12ArcSin[cx] +5ArcSin[cx]? - 16 Log[Cos |~ ArcSin[cx] | +Sin[ = ArcSin[cx] ] ]| -
2 2
.1 . . R . . 2cs 1 .
16 Sln[fAr‘cSm[c x]] - 48 ArcSin[c x] Sln[fAr‘cSm[c x]} + 20 ArcSin[c x] Sln[fAr‘cSm[c x]] -
2 2 2

1 . .ol . .ol . . 13 .
64 Log[Cos[gAr‘cSm[c x}] +51n[fArc51n[c X]H Sln[*AI"CSIH[C x}] -15 Sln[gAr'cSm[c x}] +

| : 1/

3 5 5
14 ArcSin[c x] Sin[ = ArcSin[cx]| - Sin[ = ArcSin[cx] | - 2ArcSin[c x] Sin[ = ArcSin[cx] |
2 2 2

(Scdz\/—(d+cdx) (e-cex) J1-c?x?

1 1
Cos |~ ArcSin[cx] | +Sin[;Ar‘cSin[c x] |
2

Problem 557: Result more than twice size of optimal antiderivative.

(e-cex)®?2 (a+bArcSin[cx])?
J dx

(d+cdx)®?

Optimal (type 4, 729 leaves, 25 steps):

2abe5x(1—c2x2)5/2 2b%e® (1—c2x2)3 2b2e5x(1—c2x2>5/2Ar‘cSin[cx} 281 e° (1—c2x2)5/2 (a+bAr‘cSin[cx}>2
- - +

+
(d+cdx)5/2 (e-cex)>/? c(d+cdx>5/2 (e-cex)>/? (d+cdx>5/2 (e-cex)>/? ?;c(dJrcdx)S/2 (e-cex)>/?

e (1-c2x?)? (a+bArcSin[cx])? 5e° (1-c2x?)*? (a+bArcSinfcx])? 16b%e® (1—c2x2)5/2Cot[§+iAr‘cSin[cx}]
+ - +

c(d+cdx)*? (e-cex)®? 3bc (d+cdx)®? (e-cex)®? 3¢ (d+cdx)®? (e-cex)®/?

28e° (1-c2x2)%? (a+bAr‘cSin[cx1)2Cot[§+ iAr‘cSin[cx}] 8be® (1-c2x2)*? (a+bArcSin[cx]) Csc[§+ %Ar‘csin[cx]}2

3c(d+cdx)®? (e-cex)5? 3¢ (d+cdx)®? (e-cex)®?

4e5 (1-c2x?)%? (a+bAr‘cSin[cx])2Cot[§+ iAr‘cSin[cx]} Csc[§+iArcSin[cx]]2

3c(d+cdx)®? (e-cex)®?

112be® (1-c? XZ)S/Z (a+bArcsin[cx]) Log[1- i etAresinlexl] 112§ b?e5 (1 - c2 x2>5/2 PolylLog|2, i e'Arcsinicx |
+
3c(d+cdx)®? (e-cex)5? 3c(d+cdx)”? (e-cex)®?
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Result (type 4, 2326 leaves):

2 a2 2 a2 2 a2 cx\/—e(—1+cx) \/d(1+cx)
—e(-1+cx \/d 1+cx (ﬁ— Baer , _28ae ) 5a%e®?2 ArcTan
\/ ( ) ( ) d? 3d3 (1+cx)? 3d3 (1+cx) [ Vd Ve (-1+cx) (1+cx) }

C c d5/2

(abeZ\/dJrcdx Je-cex \/—de (1-c2x?)

1 . . .
Cos[fAr‘cSm[c X] ] —Sln[;Ar‘cSm[c x]}
2

1
Cos| N ArcSin[cx] |

1 1
-8+ 6ArcSin[cx] + 9ArcSin[cx]? -84 Log[Cos[fAr‘cSin[c x}] +Sin[7Ar‘cSin[c x]H] +
2 2

3 . . . 1 . " .
Cos[fAr‘cSm[c x}] ((14—3Ar‘c51n[c X] ) ArcSin[c x] + 28 Log[Cos[gAr‘cSm[c x}] +Sln[;Ar‘c51n[c X]H] +
2

2 (—4+4Arcsin[c X] + 6 ArcSin[c x]%2 ++/1 - c? x?

ArcSin[cx] (14 +3ArcSin[cx]) - 28 Log[Cos[lAr‘cSin[c x] | +Sin[lArcSin[c x] ] -
2 2

1 . .1 .
Cos |~ ArcSin[cx] | + Sln[;Ar‘cSm[c x] |
2

1 1 1
56 Log[Cos [ — ArcSin[cx] | +Sin[;Ar‘cSin[c x] | }J Sin[;Ar'cSin[c x] |
2

4

{3cd3(—1+cx)\/—(d+cdx) (e-cex) ]—
1 1

Cos[fAr‘cSin[c x}] —Sin[;Ar‘cSin[cx]}
2

(abeZ\/dJrcdx VJe-cex \/—de (1—c2x2)

3 .
Cos [ — ArcSin[c x] }
2

. 1 . " .
ArcSin[c x] +2Log[Cos[—Ar‘c51n[c x}] +Sln[gAr‘c51n[c X] H] -
2

1 . . 1 . .1 .
Cos [~ ArcSin[cx] | (4+3Ar‘c51n[c X] +6Log[Cos[;Ar'c51n[c x] | +Sln[;Arc51n[c X] H] +
2

2 [—2+2Ar‘cSin[c x] +4/1-c?x? ArcSin[c x] —4Log[Cos[1Ar'cSin[c x] | +Sin[1Ar'cSin[c x]]] -
2 2
2+/1-c?x? Log[Cos[lAr‘cSin[c x] | +Sin[lAr‘cSin[cx]H] Sin[lArcSin[cx]} J/
2 2 2

4

{3cd3 (-1+cx) \/—(d+cdx) (e-cex) Cos[lAr‘cSin[cx” +Sin[lAr‘cSin[cx]}
2 2

6 cxArcSin[cx] (13+131i) ArcSin[cx]? 3 ArcSin[cx]3 . 5
- + + +3 (-2 +ArcSin[cx]?) +

1-c2x? 1-c2x? 1-c2x?

[bze2 (-1+cx) Vd+cdx Ve-cex \/—de(l—czxz)

EE! [—jﬂAr‘cSin[c x] -4 log[1l+e tAresiniexi] _ 2 (542 ArcSin[cx]) Log[1-i et Aresiniexl] 4 Log[Cos[lAr‘cSin[c x]]]+
1-c2x? 2
1 . . 4 ArcSin|c X}ZSin[lAr‘cSin[c X]]

2Log[sin| = (m+2ArcSin[cx])|] +4iPolylLog[2, i etAresiniexI] . 2 -

4 A1 -c?x? (Cos[%Ar‘cSin[c x] | +Sin[§Ar‘cSin[c x] | )3




2 ArcSinfcx] (2 +ArcSin[cx]) 2 (4-13ArcSin[cx]?) Sin[%Ar‘cSin[c x]]
+

Ji_ 22 (Cos[iAr‘cSin[cx]}+Sin[§Ar‘CSin[CX}])2 J1-c2x2 (Cos[iAr‘cSin[cx]}+Sin[iAr‘cSin[cx}])

2

/

{3cd3x/—(d+cdx) (e-cex)

1 . .1 .
Cos |~ ArcSin[cx] | —Sln[;Ar‘cSm[c x] |
2

b®e? (-1+cx) Vd+cdx Ve-cex \/—de (1-c®x?) |[-imArcSin[cx] + (1+1) ArcSin[cx]? -

4rlog|l+e tAresiniex]] 2 (r4+2ArcSin[cx]) Log[1 -1 etAresiniexl] 4 45 Log[Cos{lAr'cSin[c x]]]+
2
4 ArcSin|c X]ZSin[iAr‘cSin[c x}]

2nLog[Sin[1 (m+2ArcSin[cx]) ]| +4iPolylog|2, i etAresiniexl] . -
4 (Cos[%Ar‘cSin[c x] | +Sin[%Ar‘cSin[cx]])3

/

2ArcSin[cx] (2+ArcSin[cx]) 2 (-4 +Arcsincx]?) Sin[iAr‘cSin[c x] |

(Cos[%Ar‘cSin[c x] | +Sin[%Ar‘cSin[c x}])z Cos[%Ar‘cSin[c x] | +Sin[%Ar‘cSin[c x]]

2
{3cd3\/(d+cdx) (e-—cex) /1-c?x? J+

7i7ArcSinfcx] - (7+7 i) ArcSin[c x]? - ArcSin[c x]? +

1 1
Cos [~ ArcSin[cx] | 7Sin[;ArcSin[c x] |
2

2 b? e? (—1+cx) Vdrcdx Ve-cex \/—de(l—c2x2>

28 rLog[1+e HATSINEXI] 1 14 (14 2 ArcSin[cx]) Log[1 - i et Aresiniex]] —28nLog[Cos[1ArcSin[c x]]] -
2

1 o 4 ArcSin[cx]2Sin[ 2 ArcSin[cx] |
14 7 Log[Sin[~ (m+2ArcSin[cx]) || - 28 i Polylog[2, i e!Aresiniexl] 2 -
4 (Cos[iArcSin[cxH +Sin[§Ar‘cSin[cx]])3

2Arcsin[cx] (2+ArcSinfcx]) 2 (-4+7ArcSin[cx]?) Sin[iAr‘cSin[c x] |
.

(CosEAr‘cSin[c x] | +Sin[§Ar‘cSin[c x] | )2 Cos[iAr'cSin[c x] | +Sin[§Ar‘cSin[c x] |

2
[3cd3\/—(d+cdx) (e-cex) /1-c?x? ]_

(abeZ\/dJrcdx Ve-cex \/7de (1-c2x?) (Cos[lAr‘cSin[cx}] 7Sin[1Ar‘cSin[cx]}
2 2

/

1 . .1 .
Cos[;Ar‘cSm[c x] | —Sln[gAr'csln[c x] |

5 5
3Cos[7Ar‘cSin[c x]] -3 ArcSin[c x] Cos[*Ar‘cSin[c x}] +
2 2

1 1 1
Cos |~ ArcSin[cx] | (—20+24Ar‘csin[c x] +27 ArcSin[c x]? - 156 Log[Cos [ ~ ArcSin[cx] | +Sin[ = ArcSin[cx] ||| +
2 2 2
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3 1 1 1
Cos| = ArcSin[cx] | [9+35ArcSin[cx] - 9ArcSin[cx]?+52Log[Cos| = ArcSin[cx] | +Sin[ = ArcSin[cx] ||| -20Sin[ = ArcSin[cx]] -
2 2 2 2

1 1 1 1
24 ArcSin[c x] Sin[ = ArcSin[cx] | + 27 ArcSin[c x]2 Sin[ = ArcSin[c x] | - 156 Log[Cos |~ ArcSin[c x] | + Sin|[ = ArcSin[c x] | |
2 2 2 2

1 3 3 3
Sin[fAr‘cSin[c x]} —QSin[fAr‘cSin[c x}] +35ArcSin[c x] Sin[fAr‘cSin[c x}] +9ArcSin[c X}ZSin[fAr'cSin[c x]} -
2 2 2 2

1 . .1 . . 3 . . 5 . . . o .
52 Log[Cos[gAr‘cSm[c x}] +Sln[;Arc51n[c X]H Sln[gAr'cSm[c x}] +351n[;Ar‘c51n[c x]} + 3 ArcSin[c x] Sln[gAr‘cSm[c x]]

|

|/

[6cd3 (-1+cx) \/—(d+cdx) (e-cex) Cos[lAr‘cSin[cx}] +Sin[lAr‘cSin[cx]}
2 2

Problem 561: Result more than twice size of optimal antiderivative.

(a+bArcsin[cx])?
J dx

VJd+cdx Ve-cex

Optimal (type 3, 55leaves, 2 steps):
V1-c?x?* (a+bArcSin[cx] )3

3bc/d+cdx Ve-cex

Result (type 3, 159 leaves):

32 ArcTan[cx\/dwdx Ve-cex }
3ab+/1-c?>x?® ArcSin[cx]? N b2+/1-c®x®> ArcSinfcx]? B d \Je (1:c2x2)
A/ d+cdx e-cex A/d+cdx Je-cex A\/d e

3c

Problem 564: Result more than twice size of optimal antiderivative.

(d+cdx)>? (a+bArcSin[cx])?
J dx

(e-cex)3/?

Optimal (type 4, 918 leaves, 28 steps):
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8abd*x (1-c2x2)?? 8b2d* (1-c2x?)? b2d* x (1-c2x2)? b2 d* (1-c2x2)*? ArcSin[cx]
_ _ N _
(d+cdx)3/2 (e-cex)3/? c(d+cdx)3/2 (e-cex)3/? 4(d+cdx)3/2 (e-cex)3? 4c(d+cdx)3/2 (e-cex)3?

8b2d4x(1—c2x2)3/2Ar‘cSin[cx] b c d* x2 (1—c2x2>3/2 (a+bArcsinfcx]) 8d* (1-c?x?) (aerAr‘cSin[cx])2

N
(d+cdx)*? (e-cex)? 2 (d+cdx)¥? (e-cex)3? c(d+cdx)>? (e-cex)3?

8d*x (1-c?x?) (a+bAr‘cSin[cx1)2 81d4(1—c2x2)3/2(a+bAr‘cSin[cx])2 4d4(1—c2x2)2<a+bAr‘cSin[cx1)2
- +

(d+cdx)3/2 (e-cex)?? c(d+cdx)3/2 (e-cex)?? c(d+cdx)3/2 (e-cex)3?

d*x (1-c2 x2>2 (a+bArcsinc x])2 5d* (1-c2 x2)3/2 (a+bArcsinc x])3 32ibd* (1-c2 x2)3/2 (a+bArcsinfcx]) ArcTan [ et Arcsincx] |
- + +
2 (d+cdx)?? (e-cex)3? 2bc (d+cdx)?? (e-cex)3? c(d+cdx)?? (e-cex)??

16bd* (1-c2 x2)3/2 (a+bArcSin{cx]) Log[1+e2 Arcsiniexl] 16 j b2 d* (1-¢ x2)3/2 PolyLog|2, -1 e!Arcsiniex]]

N
c(d+cdx)®? (e-cex)3? c(d+cdx)?? (e-cex)??

16 1 b2 d* (1 - c? xz) 3/2 PolyLog[Z, i el Arcsinfcx] } 81 b2d* (1 - c? xz) 32 polylog [2, — @21 ArcSinfcx] ]

c(d+cdx)?? (e-cex)3? c(d+cdx)>? (e-cex)3?
Result (type 4, 2029 leaves):

2 42 2 2 2 42
J—e(—1+cx) Jd (1+cx) [#5%, aedx  —8ad
e? 2e? e? (-1+cx)
4

C

cx\/—e (-1+c x) \/d (1+c x)
\d e (-1+cx) (1+cx)

2 ce3/?

15 a% d*/2 ArcTan |

—(abd2 (1+cx) Vd+cdx Ve-cex \/—de(l—czxz)

1 1 1
Cos |~ ArcSin[cx] | ((—4+Ar‘csin[c x]) ArcSin[cx] - 8 Log[Cos |~ ArcSin[cx] | - Sin[ = ArcSin[c xj]]] -

2 2 Rl

1 . .1 .
Cos[;Ar‘cSm[c x] | +Sln[£Ar‘c51n[c x] |

. . 1 . .1 . .1 .
ArcSin[cx] (4 +ArcSinfcx]) —8Log[Cos[;Ar‘c51n[c x] | —Sln[;Ar'cSm[c x}]]) Sln[;Ar‘cSm[c x] |

cezx/—(d+cdx) (e-cex) /1-c2x?

1 . .1 .
Cos[;Ar‘cSm[c x] | —Sln[gAr*cS:Ln[c x] |

2
)+
1 1
-cx+2ArcSin[cx] ++/1-c2x? ArcSin[cx] - ArcSin[cx]?+4 Log[Cos |~ ArcSin[cx]] - Sin[ = ArcSin[c x]H] +
2

2 /

(4abd2 (1+cx) NJdrcdx Ve-cex \/7de (1-c*x?)

1
Cos |~ ArcSin[cx] |
2

1 1 1
cx+2ArcSin[cx] -+/1-c?x? ArcSin[cx] +ArcSin[cx]? -4 Log[Cos |~ ArcSin[cx] | - Sin[ = ArcSin[c x]H] Sin[ = ArcSin[cx] |
2 2

2
2
cez\/—(d+cdx) (e-cex) /1-c?x? ]

1 1
Cos[;Ar‘cSin[c x]] —Sin[gAr'cSin[c X] ]

1 1
Cos[; ArcSin[c x] ] +Sin [ ; ArcSin[c x] }
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[bzd2 (1+cx)/d+cdx Ve-cex dee (1-c2x?) |-18imArcSin[cx] - (6-61) ArcSin[cx]?+ArcSin[cx]?-

24 rLog |1+ e ATSINiexI] 12 (- 2ArcSin[cx]) Log[1+ i e'Aresiniex]] +247rLog[Cos[lAr‘cSin[c x]]] -
2

127rLog[—Cos[1 (m+2Arcsin[cx]) ]| +24 i Polylog|2, i el Aresiniexl] _
4

3ce2\/—(d+cdx) (e-cex) /1-c?2x?

[bzd2 (1+cx) Vd+cdx Ve-cex \/—de (1-c*x?)

12 ArcSin[c x]ZSin[iArcSin[c x]] /
Cos[%Ar‘cSin[c x]] - Sin[iAr‘cSin [cx] ]
]

96 c x ArcSin[c x] (48 - 48 J'l) ArcSin[cx]? 20 ArcSin[cx]3

— + —

1 . .ol .
Cos[*Ar‘cSm[c X]] +Sln[;Ar‘c51n[c X] ]
2

V1-c?x? 1-c?x? V1-c?x?
. ) X ) 6 ArcSin[c x] Cos[2ArcSin[c x]] 1
48 (-2 +ArcSin[cx]?) -6cx (-1+2ArcSin[cx]?) - +
1-c¢2x? 1-c2x?

48 (—BJ'UTAr'cSin[c x] —4log[1+e Aresinlexi] L) (;r-2ArcSin[cx]) Log[1+ i e Aresiniex]] +4nLog[Cos[1ArcSin[c x]]] -
2

96 ArcSin[c x]2 Sin[iAr‘cSin [cx]]

V1-c?x? (Cos[iAr‘cSin[c x] | —Sin[iAr‘cSin[c x] ])

27rLog[—Cos[l (m+2ArcSin[cx])]] +41iPolylog[2, -i e“rcSi“[CXJ}) -
4

]
6 c X ArcSin[c x] . 5 (6—6]‘1)ArcSin[cx]2 2 ArcSin[cx]3
6 + -3 ArcSin[cx]“ - + +

1-c2x? 1-c?2x? 1-c2x?

/

[24ce2\/—(d+cdx) (e-cex) (Cos[lAr‘cSin[cx}] +Sin[1Ar‘cSin[cx]}
2 2

2b2d* (1+cx) Vd+cdx Ve-cex \/—de(l—czxz)

1 ) . . . 1
— 6 (—3]17rAr‘cSin[c x] -4 log[1+e tAresiniexi] .o (-2 ArcSin[cx]) Log[1+1i e A"®iN(€X]] + 4 Log[Cos |~ ArcSin[cx]|] -
2 42 2

]/

12 ArcSin[c x]2%Sin [ i ArcSin[c x] }

\1-c?x2 (Cos[iAr‘cSin[c x]] 7Sin[§Ar‘cSin[c X] ])

ZﬂLog[—Cos[l (m+2ArcSin[cx]) ]| +4iPolylog[2, -1 e“"CSi“[CX]}) -
4

1 1
Cos| = ArcSin[cx] | +Sin|[ = ArcSin[c x] |

3ce’ /- (d+cd -
ce\/(+c x) (e-cex) A A

2
]+(abd2 (1+cx) vd+cdx Ve-cex

. 3 . 5 . . 5 .
\/7de (1-c2x?) |(-15+14ArcSin[cx]) Cos[;Ar'csln[c x] | +Cos[;Ar‘c51n[c x]| +2ArcSin[cx] Cos[;Ar‘csln[c x] |+
1 1 1
Cos [~ ArcSin[cx] | (16+48Ar‘csin[c x] - 20 ArcSin[cx]? + 64 Log[Cos| = ArcSin[cx] | - Sin[ = ArcSinfcx]]|]| -
2 2 2

1 1 1
16 Sin[ = ArcSin[cx] | + 48 ArcSin[c x] Sin[ = ArcSin[cx] | + 20 ArcSin[c x]?Sin[ = ArcSin[cx] ] -
2 2 2
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1 . .1 . .1 . .3 .
64 Log[Cos[;Ar‘cSm[c x]| -sin[ = ArcSin[cx] || Sin[ = ArcSin[cx]] -15Sin[ = ArcSin[cx]] -

2 2 2 ]/

1 1 2
Cos |~ ArcSin[cx] | +Sin[EAr'cSin[c x] ]) J
2

3 5 5
14 ArcSin[c x] Sin[ = ArcSin[cx] | - Sin[ = ArcSin[cx] | + 2ArcSin[c x] Sin|[ = ArcSin[c x] |
2 2 2

8ce2\/7(d+cdx) (e-cex) J1-c?x?

1 1
Cos [~ ArcSin[cx] | 7Sin[;Ar'cSin[c x] |
2

Problem 568: Result more than twice size of optimal antiderivative.

(a+bArcsinfcx] )2
J( dx

d+cdx)®? (e-cex)??

Optimal (type 4, 217 leaves, 7 steps):

X (1-c?x?) (a+bAr‘cSin[cx})2 i (1—c2x2)3/2 (aerAr‘cSin[cx])2

+

(d+cdx)*? (e-cex)?? c(d+cdx)*? (e-cex)??
2b (1-¢? xz)g’/2 (a+bArcSin[cx]) Log[1+e2tAresiniex] | p2 (1 - ¢? xz)z’/2 Polylog[2, - e2iArcsinicx] ]
c(d+cdx)*? (e-cex)?? c(d+cdx>3’/2(e—cex)3/2

Result (type 4, 550 leaves):

1
a?cx+2abcxArcSinfcx] +21b%m/1-c?x? ArcSin[cx] +b?cxArcSin[cx]2-1ib%~/1-c?x? ArcSin[cx]?
cdev/d+cdx Ve-cex

4b%7mA1-c2x? Log(1+e PATCSINLEXI] 4 b2 1 [1-c2x? Log[1-1ie Arsinlex]] 4 2p?\/1-c?2x? ArcSin[cx] Log|[1- i e*Aresiniex]] _
. . . . 1
b2 714/ 1 - c? x? Log[1+ie“"51”[”w +2b%4/1-c2x? ArcSin[cx] Log[1+i et Aresiniexl] _4p? r4/1-c?x? Log[Cos|~ArcSin[cx]|] +
2

mAf1-c?x* Log[-Cos| (77+2Ar‘cSin[c x])]]+2aby1-c*x Log[Cos[lAr‘cSin[cx}] —Sin[lArcSin[c x]]]+
2 2

4

b~/1-c2x? Log[Cos| Arc51n[c x] | +Sin[1Ar‘cSin[c x]1]] -b2r/1-c?x? Log[Sin[1 (m+2ArcSinfcx])]|] -

2 4

21ib%+/1 PolyLog i et Arcsinfcx] } -21b%24/1-c?x? PolylLog [2, i et Arcsinfcx] ] )

Problem 570: Result more than twice size of optimal antiderivative.

(d+cdx)>? (a+bArcSin[cx])?
J dx

(e-cex)>/?

Optimal (type 4, 730 leaves, 25 steps):
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2abd®x (1-c2x2)°? 2b2d° (1-c2x2)° 2b2d°x (1-c2x2)>?ArcSinfcx] 28id° (1-c2x2)>? (a+bArcSin[cx])?
. _

N
(d+cdx)5/2 (e-cex)>/? c<d+cdx)5/2 (e-cex)>/? <d+cdx)5/2 (e-cex)>? 3c(d+cdx)5/2 (e-cex)>/?

d® (1-c? x2)3 (a+bArcsin(c x})z 5d° (1-c? XZ)S/Z (a+bArcsin(c x})3 112bd® (1-c? x2>5/2 (a+bArcsinfcx]) Log[1 - i e iArcsiniex] ]

N
c(d+cdx)®? (e-cex)5? 3bc (d+cdx)®? (e-cex)5? 3c(d+cdx)®? (e-cex)5?

112§ b> d5 (1-c2x2)*Polylog|2, i e *Arcsinicx] 8bd® (1-c2x2)>? (a+bArcSin[cx]) Sec[f+ %Ar‘csin[c x] ]2

N
c(d+cdx)®? (e-cex)5? 3c(d+cdx)®? (e-cex)®?

16 b2 d° (1-c2x2)°? Tan[ + —Ar‘c51n[c x]]  28d° (1-c? xZ)S/2 (a+bArcSin[cx])? Tan[—+ —Ar‘c51n[c x] |
- +
c(d+cdx)®? (e-cex)5? c(d+cdx)®? (e-cex)5?

4d° (1—c2x2)5/2 (a+bArcSin[cx])? Sec[—+—Ar‘c51n[ ]} Tan[z+;Ar‘cSin[cx]}

c(d+cdx)”? (e-cex)®?

Result (type 4, 2300 leaves):

\/7e(71+cx) \/d (1+cx) (7ﬂ+ L — L ) SaZdS/ZArcTan[cx\/ Lee o[d (<0 ]

e3 3e3 (-1+cx)2  3e3 (-1+cx) Nd e (-1+cx) (1+cx) .
c ces/2
) 7 3 1 . . 1 . .1 .
abd®+/d+cdx Ve-cex \/—de(l—c x?*) |Cos|[=ArcSin[cx]| |-4+3ArcSin[cx] -6 Log[Cos|—ArcSin[cx] ]| -Sin|[ = ArcSin|c
2 2 2

3 . . 1 . .1 .
Cos | = ArcSin[cx] | (Ar‘cSm[c X] —2Log[Cos[;Ar‘c51n[c x] | —Sln[;Ar‘cSm[c x]HJ +
2

1 1
2 [2+2Ar‘cSin[c x] +1/1-c?x? ArcSin[cx] +4 Log[Cos| = ArcSin[cx] | -Sin[ = ArcSin[cx]]] +
2 2

2+/1-c?x? Log[Cos[lAr‘cSin[c x] | —Sin[lArcSin[c X]H] Sin[lAr‘cSin[cx]])]/
2 2 2

4

1 . .1 .
Cos|[ = ArcSin[cx] | - Sin|[ = ArcSin[cx] |

3ce® /- (d+cd -
ce\/(+c x) (e-cex) 5 "

1 . .1 .
Cos[;Ar‘cSm[c x]} +Sln[£Ar‘c51n[c x]])] +

(abdZ\/dJrcdx VJe-cex \/—de (1—c2x2)

1
Cos |~ ArcSin[cx] |
2

1 1
-8 -6ArcSin[cx] + 9ArcSin[cx]? -84 Log[Cos| ~ ArcSin[cx] | - Sin| = ArcSin|c x]H] +
2 2

3 1 1
Cos| = ArcSin[cx] | [—Ar‘cSin[c x] (14 + 3 ArcSin[cx]) + 28 Log[Cos{;Ar‘cSin[c x] | —Sin[;Ar‘cSin[c X]H) +
2

1 1
2 [4+4Ar‘cSin[c x] - 6 ArcSin[cx]?+56 Log[Cos | = ArcSin[cx] | - Sin[ = ArcSin[cx] | ] +
2 2

A/ 1-c?x? ((14—3Ar‘c$in[c x]) ArcSin[cx] +28 Log[Cos[lAr‘cSin[c x] | —Sin[lAr‘cSin[c x}]])] Sin[lAr‘cSin[c x] |
2 2 2

)/

SIE
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4

1 1
Cos|=ArcSin[cx] | +Sin|[ = ArcSin[cx] |

1 1
Cos|[ = ArcSin[cx] | - Sin|[ = ArcSin[cx] | A A

3ce®./-(d+cd e-ce
\/ ( + x)( X) 5 "

J .

[bzd2 (1+cx) Vd+cdx Ve-cex J—de (1—c2x2)

4 ArcSin[c x] 2 ArcSin[c x]?

- (1-1i) ArcSin[cx]? -

-4nlog[l+e
-1l+cx -1l+cX

-1 ArcSin[cx] ]

+2nlog[l+ie

i ArcSin[cx] ] _

[3 i ArcSin[c x] +

4 ArcSin[cx] Log[1+ i etAresin(ex)] 4 45 Log[Cos[lAr‘cSin[c x]]] —ZﬂLog[—Cos[l (7+2Arcsin(c x])]] +
2 4

/

. 2 (4+ArcSin[cx]?+cx (-4 +ArcSinfcx]?)) Sin[>ArcSin[cx] |
41 PolyLog[Z, —i ejAr‘cSm[cx]] . 2

(Cos[%Ar‘cSin[c x] | —Sin[%Ar‘cSin[c X] ])3

3

1 1
Cos [~ ArcSin[cx] | +Sin[;Ar~cSin[c x] |
2

3ce3\/7(d+cdx) (e-cex) J1-c?x?

[bzd2 (1+cx) Jdrcdx Ve-cex \/—de (1-c2x?)

6 c X ArcSin[cx] 2 (—2+Ar‘cSin[c X]) ArcSin[c x] . ) <13713 ]l) ArcSin[c x]? 3 ArcSin[cx]3
6 + - -3ArcSin[cx]“ - + +
V1-c?x? (-1+cx) Vi-c2x? V1-c?x? V1-c?x?

13 [—BinAr‘cSin[c X] -4 rlog[1+e tAresiniex)] 4 (-2 ArcSin[cx]) Log[1+i elAresiniexl] .
1-c2x?

47rLog[Cos[1Ar'cSin[c x]]] 727TLOg[*COS[1 (m+2ArcSin[cx]) || +4iPolylog|2, -1i ejA"CSi”[‘X]]J +
2 4

4 ArcSin[c x]? Sin[iAr‘cSin [cx] ] 2 (4-13ArcSin[cx]?) Sin[iAr‘cSin [cx] ]
+

Ji-2 2 (cOs[iAr‘cSin[cx]}—Sin[iAr‘CSin[CX}])g \1-c2x? (Cos[iArcSin[cx]}7Sin[iAr'cSin[cx}])

3

/

1 . . orl .
Cos[*Ar‘cSm[c x]} +51n[7Ar‘c51n[c X] ]

3ce* /- (d+cd -
ce\/(+c x) (e-cex) > "

[szd2 (1+cx)Vd+cdx Ve-cex \/—de(l—czxz)

2 (-2 +Arcsin[cx] ) ArcSin[c x]

-21itArcSin[cx] - - (7-71) ArcSin[cx]?+ArcSin[cx]® - 28 rLog |1+ e tAresinlexl ],

-1+cCcxXx
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14 (m-2ArcSin[cx]) Log[1+ 1 e Aresiniex]] +287rLog[Cos[1Ar'cSin[c x]]] —1471Log{—Cos[1 (m+2ArcSinfcx])]] +
2

4
_ 4 ArcSin[cx]2Sin[ 2 ArcSin[cx] | 2 (4-7Arcsin[cx]2) sin[L Arcsin[cx] ]

28 1 PolyLog[Z, _iet ArcSm[cx]} . 2 . , /
(Cos[iAr‘cSin [ex]] - Sin[iAr‘cSin[c x] ])3 Cos[iAr-cSin [ex]] - Sin[%Ar‘cSin [cx] ]

2

1 . .1 .
Cos|[ = ArcSin[cx] | +Sin[ = ArcSin[cx] ]| | +

3ce3\/—(d+cdx) (e-cex) J1-c?x?

2 2

(abdZ\/dJrcdx Je-cex \/—de (1-c2x?) (3COS[EAPCSin[CX” +3ArcSin[c x] Cos[EAr‘cSin[cx]} +
2 2

1 1 1
Cos |~ ArcSin[cx] | (—20—24Ar‘csin[c x] +27 ArcSin[c x]? - 156 Log[Cos [ = ArcSin[cx] | - Sin[ = ArcSin[c x}]]) +
2 2 2

3 1 1
Cos| = ArcSin[cx] | (9—35Ar‘csin[c x] -9 ArcSin[cx]?+52Log[Cos |~ ArcSin[cx] | - Sin[ = ArcSin[cx]]]
2 2 2

1
+20Sin|[ = ArcSin[cx] ] -
2
. .l ) . 2es 1 ) 1 ) .l .
24 ArcSin[c x] Sin[ = ArcSin[cx] | - 27 ArcSin[c x]2 Sin[ = ArcSin[c x] | + 156 Log|[Cos | =~ ArcSin[c x] | - Sin|[ = ArcSin[c x] ||
2 2 2 2
! . T . . . 3 . . 2 es 3 .
Sln[fAr‘cSm[c x]} +951n[7Ar‘c51n[c x}] +35ArcSin[c x] Sln[fAr‘cSm[c x}] -9 ArcSin[cx] Sln[fAr‘cSm[c x]} +
2 2 2 2

1 . " . .3 . . 5 . . . 5 .
52 Log[Cos[gAr‘cSm[c x}] —Sln[;ArcSm[c X]H Sln[gAr‘cSm[c x}] —3Sln[;Ar‘c51n[c x]} + 3 ArcSin[c x] Sln[gAr‘cSm[c x]]

|/

4

6ce3\/—(d+cdx) (e-cex) Cos[lAr‘cSin[cx]} —Sin[lAr‘cSin[cx}]
2 2

2 2

1 . .1 .
Cos| ~ArcSin[cx] | +Sin|[ = ArcSin[c x]])]

Problem 571: Result more than twice size of optimal antiderivative.

(d+cdx)*? (a+bArcsin[cx])?
J dx

(e-cex)>/?

Optimal (type 4, 544 leaves, 21 steps):
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8id* (1-c2x2)*? (a+bArcSin[cx])? d* (1-c2x2)>? (a+bArcSin[cx])® 32bd* (1-c2x2)>'? (a+bArcSin[cx]) Log[1 - i e tArcSinicx] ]
_ . _ _

_'-’>c<d+cdx)5/2 (e-cex)>/? 3bc<d+cdx)5/2(e—cex)5/2 _'-’>c<d+cdx)5/2 (e-cex)>/?

32 b2d* (1-c2 x2)5/2 Polylog[2, i e iArcsinicx]] 4bd* (1-c? xz)'r’/2 (a+bArcsinfcx]) Sec[§+ iAr‘cSin[c x]}2

N
3¢ (d+cdx)5/2 (e-cex)>/? 3c (d+cdx)5/2 (e-cex)>/?
8b2d* (1—c2x2)5/2Tan[f+ iAr‘cSin[cx}] ) 8d* (1—c2x2)5/2 (a+bAr‘cSin[cx])2Tan[f+ iAr‘cSin[cx]} )
3¢ (d+cdx)®? (e-cex)®? 3c(d+cdx)®? (e-cex)®?
2d4(17c2x2>5/2 (a+bAr‘cSin[cx])ZSec[§+iAr‘cSin[cx]}zTan[§+iAr‘cSin[cx]}
3c(d+cdx)®? (e-cex)®?
Result (type 4, 1411 leaves):
2 2 (¢ /—e(—1+cx) /d(1+cx)
\/_e <_1+CX) \/d (1+CX) (3e3‘(1—a1+dcx)2 * 3e38:1fcx)) 2’ d3/2Ar‘cTan[ Jd Ve (-1+cx) (1+cx) ]
c - ces/2
(abd\/d+cdx Je-cex \/7de (1-c2x?) Cos[lAr‘cSin[cx]] (—4+3Ar‘csin[cx} 76Log[Cos[1ArcSin[cx}] 7Sin[lAr‘cSin[cx]H -
2 2 2

+

3 . . 1 . . .
Cos[*Ar‘cSm[c X}] [Ar‘cSm[c X] -2 Log[Cos[;Ar‘cSm[c x]] —Sln[fAr‘cSm[c X] H

2 2
2 [2+2Ar‘cSin[c x] ++/1-c2x?> ArcSin[c x] +4Log[Cos[EAr‘cSin[c x] | —Sin[lAr‘cSin[c x]]]+
2 2
2~/1-c?x? Log[Cos[lAr‘cSin[c x] | —Sin[EAr‘cSin[c X]H] Sin[lAr‘cSin[c x] | J/
2 2 2

4

1 1
Cos{;Ar‘cSin[c x] | +Sin[;Ar‘cSin[c x] | )] +

1 1
Cos[;Ar‘cSin[c x] | —Sin[;Ar‘cSin[c x] |

(abd\/d+cdx Ve-cex \/—de(l—c2x2>

3ce3\/—(d+cdx) (e-cex)

1 . . . 1 . .1 .
Cos|[ = ArcSin[cx]| |-8-6ArcSin[cx] +9ArcSin[cx]? - 84 Log[Cos| — ArcSin[cx] | - Sin[ = ArcSin|c X]H) +
2 2 2
3 1 1
Cos [ = ArcSin[cx] | (7Ar'csin[c x] (14 + 3 ArcSin[cx]) + 28 Log[Cos[;Ar‘cSin[c x] | 7Sin[£Ar'cSin[c X]HJ +
2

1 1
2 [4+4Ar‘csin[c x] - 6ArcSin[cx]?+ 56 Log[Cos |~ ArcSin[cx] | - Sin| = ArcSin[cx] || +
2

2
AJ1-c?x?

6ce3x/—(d+cdx) (e-cex)

)/

. . 1 . .1 . .1 .
(14 - 3 ArcSin[cx]) ArcSin[c x] + 28 Log[Cos [ — ArcSin[cx] | - Sin[ = ArcSin|[c x}]])] Sin[ = ArcSin[cx] |
2 2 2

4

1 . .1 .
Cos[;Ar‘cSm[c x] | +Sln[;Ar‘c51n[c x]])) +

1 . .1 .
Cos[;Ar‘cSm[c x] | —Sln[;Ar‘CSln[C x] |
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[bzd (1+cx) VJd+cdx Ve-cex \/—de (1—c2x2)

4 ArcSin[c x 2 ArcSin[c x]? . . . )
aArcsinfex] (1-1) ArcSinfcx]?- ¥_4Mog[1+e*ﬂmsl”[”1] +27Llog[1+ i elhresintex]]

-3 1i7wArcSin[c x] +
-1l+cx -1l+cx

4 ArcSin[cx] Log[1+ i etAresin(ex)] 4 45 Log[Cos[lAr‘cSin[c x]]] —ZnLog[—Cos[l (7+2Arcsin(c x])]] +
2 4

/

2 <4+Ar‘cSin[c x]2+cCx (—4+Ar‘cSin[c x]2)> Sin[iArcSin[c x]}

41 PolyLog[Z, - ejArcSin[c x]] .

(Cos[%Ar‘cSin[c x] | —Sin[%Ar‘cSin[c X] ])3

3

1 1
Cos [~ ArcSin[cx] | +Sin[;Ar~cSin[c x] |
2

3ce3\/7(d+cdx) (e-cex) J1-c?x?

[bzd (1+cx) VJdrcdx Ve-cex \/—de (1—c2x2)

2 (-2+ArcSin[cx] ) ArcSin[c x]

-21iArcSinfcx] - - (7-71) ArcSin[cx]? +ArcSin[cx]? - 28w Log[1 + e tAresiniex] |

-1+cCcxXx

14 (n-2ArcSin[cx]) Log[1+ i e*Aresiniex]] +287TLog[Cos[1Ar'cSin[c x]]] —14ﬂLog[—Cos[1 (7 +2ArcSin[cx])]] +
2 4
4 ArcSin[c X]ZSin[iAr‘cSin[c x] | 2 (4-7Arcsinfcx]?) Sin[iAr‘cSin[c x] |

28 i Polylog|2, -i etAresiniexl] +
(Cos[%Ar‘cSin [ex]] - Sin[%Ar‘cSin[c x] ])3 Cos[iAr‘cSin [ex]] - Sin[%Ar‘cSin [cx] ]

3ce3\/—(d+cdx) (e-cex) J1-c?x?

/

2

1 . .l .
Cos[gAr‘cSm[c x]] +Sln[;Ar‘c51n[c X] ]

Problem 575: Result more than twice size of optimal antiderivative.

(a+bArcsinfcx] )2
J( dx

d+cdx)®? (e-cex)®?

Optimal (type 4, 366 leaves, 10 steps):
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b2 x (1—c2x2>2 ) b (1—c2x2)3/2 (a+bArcSinfcx]) +x (1-c2x?) (a+bAr‘cSin[cx1)2 +2x (1—c2x2)2 (a+bAr‘cSin[cx])2
3(d+cdx)®? (e-cex)®? 3c(d+cdx)®? (e-cex)®? 3(d+cdx)”? (e-cex)®? 3(d+cdx)”? (e-cex)®?
2i (1-c2x?)*? (a+bArcSin[cx])? 4b (1-c2x?)*'? (a+bArcSin[cx]) Log[1+e?iArcsiniex] | 24 b2 (1-c2x?)*? Polylog|2, - e? iArcSinicx] |
c(d+cdx)®? (e-cex)5? : 3c(d+cdx)®? (e-cex)5? ) 3c(d+cdx)®? (e-cex)5?

Result (type 4, 1243 leaves):

\/ 1 \/d 1 a? a? a? a?
—e(-1+cx +CX - - -
( ) ( ) (12 d®e® (-1+cx)? 3d®e® (-1+cx) 12d%e? (1+cx)? 3d®e? (1+cx) )

C

+

ArcSin[c x]?2 (cOs[lArcSin[c x]] -sin[ 2 Arcsin|c x]]) sin[Arcsin[cx]]
6./d(1+cx) Ve cex (Cos[ Arcsin[cx] | +Sin[§ArcSin[cx1])2 7
Arcsin[cx] (2 +ArcSin[cx]) (Cos[%Ar‘cSin[c x] ] —Sin[%Ar‘cSin[cx}])
12Wm(Cos[%Ar‘cSin[cx]]+Sin[§Ar‘cSin[cx]})
(-2 +Arcsinfcx]) ArcSin[c x] (Cos[%Ar‘cSin[c x]] +5in[2 Arcsin|c x]})
12mm(Cos[%Ar‘cSin[cx}]—Sin[%Ar‘cSin[cx]”
4~/2

1 b2
cd?e?

+

+

1 _ir . 5 1 3 . . T 1 i
—e 4 ArcSin[cx] —7(—7171Ar‘c51n[cx] -2 (—*+*Ar‘c51n[cx}

4 \/? 4 4 2
[ 2]‘1(—%+;—Ar'csin[cx])})

1 . 1 Lo 1 . .
nlog[Cos| = ArcSin[cx]|] - ;ﬂLog[fsln[Zf = ArcSinfcx]|] + i PolyLog[2, e
2
]/( A/ d 1+cx Ve-cex

2
o2t (%+§Arcsin[cx])] 77TLog[1+(e—JiAr‘cSin[cx]] N

-2+ Arcsing

LOg[l—er( 42 cx})],7T|_Og[:|_+(E—J'1Ar'csin[cx]]+

1 . .ol .
Cos[fAr‘cSm[c x]} —Sln[gAr'cSm[c X] ]
2

1 . o1
(Cos[*Ar‘cSm[c X] ] +Sln[ ArcSin|
2 2

a2

1 i . , 1 1 . 1
— e+ ArcSin[cx]® + {7—17rAr‘c51n[c ]72(—+—Ar~c51n[ x] Log[lf

4 NF 4 2

7 Log[Cos[l ArcSin[cx] || + 1 7 Log[Sin[1 Lt ArcSin[cx] || + i PolyLog|2, 21 [(r3aresinex)) ] ] J
2 2

]/(mm

1 1
Cos [ — ArcSin[c x] ] +Sin [ ArcSin|

1 1
Cos[—Ar‘cSin[cx]} —Sin[—Ar‘cSin[cx}] N N

2 2

ArcSin[c x]?2 Sin[iAr‘cSin [ex]] (Cos[iArcSin [cx]]| +sin]| i ArcSin[cx] | )

+

6+/d(1+cx) Ve-cex (CosEAr‘cSin[cx]}—Sin[iAr‘cSin[cx}])2

.1 . . yee 11
Sln[—ArcSm[c x]} + 2 ArcSin[c x] Sln[ ArcSin|

1 1
Cos[—ArcSin[cx]] —Sin[—Ar‘cSin[cx}] N N

2 2

}1)]/ (faEex] Vereex] -
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1 1
Cos| = ArcSin[cx] | +Sin|[ = ArcSin[c x] | .

2 2

- . . 2esrd .
(Sln{* ArcSin[cx] | +2ArcSin[cx]?Sin[ = ArcSin[cx]]
2 2

)/(3mm

3¢ xArcSin[c x] 1 . o1 . 1 . o1 .
ab|-1+ +2Log[Cos|[ = ArcSin[cx]] - Sin[ = ArcSin[cx] || + 2 Log[Cos [~ ArcSin[cx] | + Sin| = ArcSin[cx] || +

1 - 2 x2 2 2 2 2

2Cos[2ArcSin[cx]]

1 . .1 . 1 . .1 .
Log[Cos| = ArcSin[cx] | - Sin[ = ArcSin[cx] || + Log[Cos[;Ar‘csln[c x]| +Sin[ = ArcSin[c x]H) +
2

2 2
/(3cd2e2«/d (1+cx) Ve-cex /1-c*x?

ArcSin[c x] Sin[3 ArcSin[cx]] )

1-c2x?

Problem 588: Result more than twice size of optimal antiderivative.

(a+bArcsinfcx] )2
J dx

VJd+cdx Ve-cex

Optimal (type 3, 55leaves, 2 steps):
V1-c?x? (aerAr‘cSin[cx])3
3bcy/d+cdx Ve-cex

Result (type 3, 159 leaves):

3 a2 Ar‘CTaI’][CX\ dicdx \/e-cex }
3ab+/1-c?>x? ArcSin[cx]? N b*\/1-c?x* ArcSin[cx]® d Ve ((1:2x)
\/d+cdx e-cex \/d+cdx /e-cex \d e

3c

Problem 591: Result more than twice size of optimal antiderivative.

x? (a+bArcSin[cx] )2
J( dx

d+cdx)¥? (e-cex)??

Optimal (type 4, 295 leaves, 8 steps):
x(a+bAr‘cSin[cx])2 ivV1-c2x? (aerAr‘cSin[cx])2 V1-c2x? (a+bAr‘cSin[cx1)3

+

c2de~/d+cdx Je-cex c3de/d+cdx Ve-cex 3bc3de~/d+cdx Ve-cex
2bvV1-c2x? (a+bAr‘cSin[c x]) Log[1+e2““51”[°x]] ib2+/1-c?2x? PolyLog[Z, fe“A'"CSi“[CX]}
c3de+/d+cdx Ve-cex c3de+/d+cdx Ve-cex

Result (type 4, 636 leaves):
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1

3c3d32e2+/d+cdx Ve-cex

cx/d+cdx VJe-cex

2cxArcSin[cx] ++/1-c?x?
\d Ve (-1+c2x?)

1 1 1 1
Log[Cos[gAr'cSin[c x] | 7Sin[gAr‘cSin[c x]]] + Log[Cos[;Ar‘cSin[c x] | +Sin[£Ar'cSin[c X}H)]) +

b2+v/d e |61m+/1-c?x? ArcSin[cx] +3 cxArcSin[cx]?2-31+/1-c?x® ArcSin[cx]?-~/1-c?x? ArcSin[cx]3+

12714/1-c?x? Log[1+ce’“"csm[”]} +37m4/1-c?x? Log[l—je“"ﬁ“[cx]} +6+/1-c2x? ArcSin[cx] Log[l—je“"CSi”[”]] -
374/1-c?x? Log[1+i et Aresiniexl] 4 64/1-c2x? ArcSin[cx] Log|1+ 1 e*AresinlexI] 12 ,14/1 - ¢ x? Log[Cos[lArcSin[c x]]] +
2

374/1-c2x* Log|[-Cos|[~ (m+2ArcSin[cx])]|]|-3m+/1-c*x* Log[Sin|
6i+/1-c?x? Polylog[2, -ie*A"sinlcx]] _gj+/1-c?x? PolylLog|2, je“"ﬁ"[cﬂ]]}

}+3ab\/?e

[Bazcﬁex+3a2\/?\/d+cdx Ve-cex ArcTan|

(7Ar‘csin [cx]%+2

(m+2Arcsinfcx])]] -

FNQRP
FNQRN

Problem 593: Result more than twice size of optimal antiderivative.

(a+bArcSin[cx])?
J( dx

d+cdx)*? (e-cex)??

Optimal (type 4, 217 leaves, 7 steps):

x (1-c2x?) (a+bArcSin[cx])® i (1-c2x?)*? (a+bArcSin[cx])?

N
(d+cdx)*? (e-cex)?? c(d+cdx)¥? (e-cex)3?

2b (1—c2 x2)3/2 (a+bAr‘cSin[c x}) Log[1+e2“'"°51”[“‘]] i b? (1—(:2 x2)3/2 PolyLog[Z, —e“A'"CSi”[CX]]

c(d+cdx)3/2(e—cex)3/2 c(d+cdx>3/2(e—cex)3/2

Result (type 4, 550 leaves):

| 89
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1
]+21ib%m/1-c?x? ArcSin[cx] +b?cxArcSin[cx]2-1b%+/1-c?x?® ArcSin[c x]?

a?cx+2abcxArcSin[c x

cde/d+cdx Ve-cex

4b%r+/1-c2x? Log[l+e PArSIniex]] 4 p2 r /1 - c?x? Log[1- i etAresiniexl]  2p2 /1 - c?x? ArcSin[cx] Log[1 - i el Aresiniex)] _
b2rrf1-c2x? Log[1l+1ie Aresinlex]] 4 op2/1-c?2x? ArcSin[cx] Log[1+1i el Aresiniex]] _4p2 /1 - c?x? Log[Cos[lAr‘cSin[c x]]] +
2

74/1-c?x* Log|[-Cos 1(7r+2Ar‘cSin[cx])H+2abx/1—c2x2 Log[Cos[lAr‘cSin[cx]]—Sin[lAr‘cSin[cx]H+
2 2

4>

b+/1 ? Log|Cos| AI"CSln[ x] | +Sin[1Ar‘cSin[c x]1|] -b2r/1-c*x? Log[Sin[1 (m+2Arcsinfcx])]] -
2 4
2ib%4/1 2 Polylog|2, -i e!Aresinlexl] _ 24 b2 /1 - c?x? Polylog|2, i e*Arcsiniex] ])
Problem 641: Result more than twice size of optimal antiderivative.
x® (a+bArcSin[cx])
J dx
(d+ex2>3
Optimal (type 4, 705 leaves, 27 steps):
bcdx/1-c2x? d? (a+bAr‘cSin[cx]) d (a+bAr‘cSin[cx]) i (a+bAr‘cSin[c X] )2
. _ _

. 2)2 e3 (d+ex2) 2bel

8 e? <C2d+e) <d+exz) 4 e3 (d+ex)
bc+/d ArcTan e x bc+/d (2c2d+e) ArcTan lede x a+bArcsin[cx]) Log[1 - —fe ey
[ } < ) ) [W\/chxz ] ( : ) g[ icy/-d —/c2de ]
+

Nd A 1-c2x?
N
e3\/c2d+e 8e3 (c2d+e)3/2 2e3
(a+bArcSin[cx]) Log[1+ —'¢ et et | (a+bArcSin[cx]) Log[1- —*¢ —— (a+bArcSin[cx]) Log[1+ —'¢ g Aresniex)
ic+/-d —/c?dre jcﬁ+m jcﬁ+m
N
2e3 2e3 2 @3
i bPolylog|[2, - —Ye e =t i bPolylog[2, —Ye e "n i bPolylog|2, - —Yfee = i bPolyLog e eltresinien
[ , icy/-d/ctdre ] [ ’ icy/-d -/ c?d+e ] [ ’ ch\/?ﬂ/m} [ ’ I'ch/jﬂ/m
2¢e’ 2e? 23 23

Result (type 4, 1547 leaves):



ad? ad alog[d+ex?|
+ + +b |-
e? (d+ex?) 2e3

4¢3 (d+ex2)2

ic*+/d |Log[4] +Log{

d c~/1-c?x?

Ve sicaa xnf/cdre V1w

2e

cLog[_ ‘ _
7i+d ArcSin[c x] cM\,jﬁAve Xl
e x Jaae
16 e3

3

arifd e x

(c2dre) (-1 Vd +Ve x|

ArcSin[c x]
2

Ve (-iVd e x|

Ve (c? d+e)3/2

16 e5/2

2e

\/:+ic2\/:x+Jc2d+a Jl—czx2 J

(C\/Efj\/?) Cot[i (7 +2Arcsin[cx]) ]

] -

clog - -
7i ﬁ _ ArcSin[c x] B c\/czme u\/:+\/?x
i+/d e x m
16 €3
e emwemzw xlctaee 1tz | J
ic*+/d |Log[4]+Log ! .
dl- c\/m 3 ArcSin[c x] + e Ld*n\/?\/?X]
(c2dve) (1+/d+ve x| e [ivd e x)° Ve (c2due)??
16 eS/Z
1- ic+/d
LI . 2 2o aeca Ve
i (m-2ArcSin[cx])?®-321iArcSin| | ArcTan]|
16 e3 V2

4 |7 +4ArcSin|

| -2Arcsin[cx] | Log]

efiArcSin[cx] (cﬁld —“/c2d+e +4/e eiAPCSin[CX])

Vcid+e

Ve -
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1_1‘1c d

Je e-iArcsinfcx] (C\H+*/c2d+e +\E‘Eim‘csin[cx])
4 |7 -4ArcSin| —————] - 2ArcSin[cx] | Log| |+
V2 Ve

4 (m-2ArcSin[cx )Log[ cvd +ice x | +8Arcsin[cx] Log|c \/—+1cx/_]

(—C \/d_ m) —i ArcSin[c x] (C \/? m) —i ArcSin[c x]
81i |PolyLog|2, | +PolyLog[2, - Rk
Ve Ve
ic/d
1 1+ fg (C\/?+Ji\/?) Cot[% (rr+2ArcSin[cx]) ]
—— |1 (m-2Arcsin(c x])2—321ArcSin[7} ArcTan | 4 ] -
16 e V2 Vc2d+e
1+ ic~/d 1+ ic~/d
Je (C\/F m) -1 ArcSin[c x] Je
4 |;-4ArcSin| —————] - 2ArcSin[cx] | Log[1- | -4 |7n+4ArcSin| —————] - 2ArcSin[cx]
V2 Ve V2
e-1Arcsin[cx] (7Cﬁ+m+ﬁeim‘csin[cx])
Log| | +4 (n-2ArcSin[cx]) Log[c/d -ice x|+

Ve

(C \/? m) e-iArcsin[cx] (C \/? m) e-iArcsin[cx]
| +PolylLog|2,
Ve Ve

8 ArcSin[c x] Log[cﬁfjc@x] +81 PolyLog[Z,

]

Problem 644: Result more than twice size of optimal antiderivative.
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a+bArcSin[cx]
J dx

X (d+ex2)3

Optimal (type 4, 727 leaves, 32 steps):

bcAr‘cTan[@] bc(2c2d+e) Ar‘cTan[@]
bcexV1i-c2x? a+bArcSin[cx] a+bArcSin[cx] NEREEr va J1axt

78d2(c2d+e) (d+ex2>Jr 4d(d+ex2)2 i 2d? (d+ex?) 2d52+/cZdse 8d5/2<c2d+e)3/2

e enAr‘cSin[cxj e enAr‘cSin[cxj e enAr‘cSin[cxj

(a+bArcSin[cx]) Log[1+ (a+bArcsin[cx]) Log[1-

ic/-d -1/ c2d+e } - ic/-d -1/ c2d+e } - ic/-d +1/ c2d+e } -

(a+bArcsin[cx]) Log[1-

2 d3 2 d3 2 d3

(a+bArcsin(cx) ) Log[1+ —feem] s i bPolylog[2, - —fee
icy/od +/cdie (a+bArcsin[cx]) Log[1 - e??Arcsiniex] ] .
+ N N

2 d3 d3 2 d3

i bPolylog[2, &= ] jppolylog[2, - Y=< | jpPpolylog[2, —fe< =" . —
icy/-d -/ c?d+e ic/-d +/c2d+e i d i/ Cdie i b PolylLog [2) @2 iArcsin(cx] ]
+ + _
24 24 23 2.3

Result (type 4, 1601 leaves):

Ze‘:\/?—ﬂcz\/jxﬂ 2die V1-c2x? ‘
53 Arcsinfcx] eV ctdee ‘/’iﬁ*ﬁx
-ivd /e x 4/ c2d+e

a a alog[x] alog[d+ex?] 1
+ + - +b +
4d(d+eX2>2 2d? (d+ex?) d? 2d3 16 d°/2 16 d?

cLog[—

e~/ c?d+e

.3 Ve -ic2/d x+c2dre \/1-c2x? ]
ic3+/d |Log[4] + Log| " ]
cvV1-c2x? ArcSin[c x] ¢ [d-1:/d Ve x]

Je |- _ B} .
(c2d+e) (—im/?ﬂ/?x) \/?(—i\/?+\/?x)2 Ve (c2d+e)’?
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[Ze Je siczd xefczdre V122 ‘ [emx\/: ciczd x Jerdie J1c2x
clog — = : ic3+/d |Log[4]+Log
5 |_ ArcSinfex] c/cde [ia /e x Je |- c/1-c B ArcSin[cx] N < [d’”q\cx

iv/d +/e x [c2die (c? d-e) (1 d +\/Fx) Ve (jl \/?H/?x)z Ve (c2d+e)3/2

+
16 (15/2 16 d2
1-_ ic+/d
1 Je (cx/?—im/?) Cot[% (rr+2ArcSin[cx]) ]
i (7-2ArcSin[cx])?-321i ArcSin[ —————] ArcTan| = ] -

V2 Vczdre

16 d3

[1- jfﬁ @-1Arcsincx] (CA/d _Jc2d+e ++/e eJ‘LAr‘cSin[cx])
4 |7 +4ArcSin| ——————] - 2ArcSin[cx] | Log|

V2 Ve

} _

4 n—4ArcSin[7e] - 2ArcSin[cx] Log[

Jz Ve

F bt e [ VA [P e ewmien]
.

4(7r—2Ar‘cSin[ )Log[ cVd +ice x ]+8Ar‘cSin[ Log[ \/7+1cxﬁ]

(7(: \/? m) -1 ArcSin[c x] (C \H m) -1 ArcSin[c x]
8i |PolyLog|2, | +Polylog|2, - 111 -
Ve Ve
ic+/d
. 1y ter (cv/d +ive|cot[? (r+2Arcsinfcx])]
i (7-2ArcSin[cx])?-321iArcSin[——————] ArcTan| ] -
16 & NF) JTdre

ic+/d
1+ e (C\/? m) ~i ArcSin[c x]
4 |7 -4ArcSin| —————] - 2ArcSin[cx] | Log[1-

JVz Ve

] -
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1+ i:/?d e-1iArcsinfcx] (—cﬁ+*’c2d+e +\/;ejAr‘cSin[cx])
4 |7 +4ArcSin| —————] - 2ArcSin[cx] | Log| |+
V2 Ve

4 (7-2ArcSinfcx]) Log[cﬁ—icx/?x] +8ArcSin[c x] Log[cﬁ—icx/?x] +

(C\/?—“/Czd+e ) e-iArcsin[cx] (cx/?+*/c2d+e ) e-iArcsin[cx]
| +PolyLog|2,
Ve Ve

81

Polylog|2,

e

ArcSin[cx] Log[1 - e2*Arcsiniex] ] _ i i (ArcSin[cx]?+Polylog|2, e?Arcsiniex] )

d3

Problem 645: Result more than twice size of optimal antiderivative.

a+bArcSin[cx]
J dx

x3 (d+ex2)3

Optimal (type 4, 783 leaves, 34 steps):
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bcvil-c2x? bce2x1-c2x? a+bArcSin[cx] e (a+bArcSin[cx]) e (a+bArcSin[cx])
N

2d3x +8d3 <c2d+e) (d+ex2) 2.d3x? 4 d2 <d+ex2)2 d? (d+ex2>

bceAr‘cTan[@] bce (2c?d+e) ArcTan{@} 3e (a+bArcsin[cx]) Log[1- —feerr ]
Va1 Vd 1 icyod c2dre
+ 4 .
d’’2~/c’d+e 8d7/2 (c2d+e)?? 24d*

e eJ'LArcSin’cx} ]

3e (a+bArcSin[cx]) Log[1+ M] 3e (a+bArcSin[cx]) Log[1-
ic+/-d -+/c?d+e ic/-d +1/ c?d+e
+ +

2d4 2d4 2d4

e el ArcSin|[cx

ic+/-d +1/ c2d+e }

3e (a+bArcSin[cx]) Log[1+

e el ArcSin[cx]

3ibePolylog|2, —M] 3ibePolylog|2,

ic~/=d -/ 2 d+e ic~/-d -/ c?d+e ]

3e (a +bArcSin[c x]) Log[l - @21'1Ar‘cSin[CXJ]

d* 244 24
. e enAr‘cSin[cx] . e enAr‘cSin{cx,
3ibePolylog|2, —4;] 3ibePolylog|2, ] o
ic/-d +\/c2d+e ic/-d +\/c?d+e 3ﬂbEP01yL0g[2, ‘EZIAPCSN[CXJ]
- +

2.d4 2d4 2d4
Result (type 4, 1653 leaves):

a ae ae 3aelog[x] 3aelog|d+ex?]
- + +

0% 4d? (d-ex?)? & (drex?) d* 20

Jo saya il Jiaa
Arcsinfcx] cvctde [’jﬁd?xl
A e x [qe
cxV1-c?x?® +ArcSin[cx] 1

b |- + -
2d3x? 16 d7/2 16 d?

2e

cLog[—

9ie

e~/ ctd+e [\/?—Ji c2+/d x++/c?d+e /1-c2x?
ic3+/d |Log[4] + Log| ]

3 +1 /
32 cV1-c?x? ArcSin[c x] ¢ [d+1:/d Ve x]
e - - +

(dve) [1VT Ve x| Ve [-ivdvex| Ve (dre)?
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(— 5
ZeNe Auz\/dixw 2die \1-c2x2 J

[« Log{

vl I e
giel. Arcsinfex] ¢/ c2dee \n\/d+\/:x‘
i~/d +/e x [ dre
16 d7/2 -
e\ c?d+e t\/:\ﬁcz\/:)o\/czd-e Vi1-c2x? |
ic3+/d |Log[4]+Log ——
e3/2 | _ 1-c2x? N ArcSin[cx] + e [d-ivd Ve X‘
(c 2d+e) (]L \/diﬂﬁx) Ve (J’L \HJr\EX)Z Ve (c2dre)??
+
16 d?
_ic+/d
1 Je cx/d—j\/e)Cot[i(7r+2Ar*cSin[cx]H
3e|i (7m-2ArcSin(c x})2—32j1Ar‘cSin[7] ArcTan | |-

16 d* V2 Vc2d+e

Je e—jAr‘cSin[cx] (cﬂ/d —‘/c2d+e e eJ'1Ar‘cSin[cx])

4 |7 +4ArcSin| —————| - 2ArcSin[cx] | Log|

V2 Ve

] -

_ic+/d . '
‘ 1 Nes . e-1Arcsin[cx ( \/— N +\/?enAr‘c51n[cx])
4 |7 -4ArcSin| ————] - 2ArcSin[cx] | Log| ]+

V2 Ve

4(7r—2Ar‘cSin[ )Log[ cV/d +ice x }+8Ar‘cSin[ Log[ \ﬁJr]lC\/i}

(7C \/? m) e-iArcsin[cx] } [ (C \/F \/m) e-iArcsin[cx]
+PolylLog|2, -
Ve Ve

8i |PolyLog|2,

e
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ic+/d
1+ Je (C\/F-%—]l\/?) Cot[l(n+2Ar‘cSin[cx]H
3e |1 <7T—2Ar‘cSin[cx})2—321Ar‘csin[7]Ar‘cTan[ 4 |-
16 ¢ vz NEr
1+ch d 1+]iC d
Je (C W m) e-iArcsin[cx] Je

4 7r—4Ar‘cSin[7}—2Ar‘cSin[cx] Log[l— }—4 ﬂ+4APcSin[7]—2Ar‘cSin[cx}

V2 Ve V2

e—iAr‘cSin[cx] (*C‘/d +‘/c2d+e +4/e ejAr‘cSin[cx])

Log | | +4 (n-2ArcSin[cx]) Log[cV/d -ic+e x| +8ArcSin[cx]
Ve
(C \/? m) e-iArcsin[cx] (C \/F m) -1 ArcSin[c x]
Log[cx/?—j C\EX] +81 PolyLog[Z, } +PolyLog[2, } -
Ve Ve
3e (ArcSin[cx] Log[1 - e2iAresiniex]] _ % i (ArcSin[cx]?+Polylog|2, e“A"CSi”[”]]))
d4

Problem 651: Result unnecessarily involves higher level functions and more than twice size of optimal
antiderivative.

dx

Ja +bArcSin[cx]

(d+ex2)3/2

Optimal (type 3, 70leaves, 6 steps):
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bAr‘cTan[@}

X (a+bAr‘cSin[c x]) c[drex?
+

d/d+ex? de
Result (type 6, 164 leaves):

1 1 1 2 1 1 2
—x —([ZbchppellFl[l, =, =, 2, ¢2x?, _e_x] /(xll—cz x* |4dAppellF1[1, —, =, 2, c*x?, _e_x] +
Jdiex? 20 2 d 202 d

1 3 2 3 1 2 b ArcSi
x? |-eAppellF1[2, —, =, 3, 2x?, _&X | +c2dAppellFi[2, =, =, 3, ?x?, 7e_x] )]] , arpAare nfcx]
2 2 d 2 2 d d
Problem 652: Result unnecessarily involves higher level functions.
a+bArcSin[c x]
J dx

(d+ex2)5/2

Optimal (type 3, 146 leaves, 7 steps):
Ve J1-c2x?
2bArcTan
bc1_c2x? X (a+bAr‘cSin[cx]) 2 X (a+bAr‘cSin[cx}) { cJdiex? ]
+ + +
3d (c?d+e) Vd+ex? .’:d(dﬂéxz)w2 3d2+/d+ex? 3d2+/e
Result (type 6, 231 leaves):
1 bcdvi-c?x? (d+ex?)
+ax (3d+2ex?) -

3d? (d+ex?)®? c?d+e

1 1 2 1 2

[4bcdx2 (d+ex2) AppellFl[l, =, 5,2, 2%, ex}]/ [\/1C2 x? 4dAppe11F1[1, =, 5,2, 2%, _&X ] +
2 2 d 2

2

2 3 2,2 ex 2 3
x? |-eAppellFi[2, —, S’ 3, c2x?, —T] + c?d AppellF1]2, >’

N |

Problem 653: Result unnecessarily involves higher level functions.

a+bArcSin[cx]
J dx

(d+ex2)7/2

Optimal (type 3, 226 leaves, 8 steps):
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bcVi-c2x* 2bc (3c2d+2e) V1-c2x?
+
15d(c2d+e) (d+ex2)3/2 15 d2 (c2d+e)2\/m

+

8bAr‘cTan[@]

x (a+bArcSin[cx]) 4x (a+bArcSin[cx]] 8x (a+bArcSin[cx]) c[drex?
+ + +
5d (d+ex?)®? 15d2 (d+ex?)*? 15d3Vd+ex? 15d* Ve

Result (type 6, 304 leaves):
1 bcd?/1-c2x? (d+ex?) 2bcd(3c2d+2e)V1-c2x® (d+ex?)?
)5/2

+ +ax(15d2+20dex2+8e2x4)—

15d® (d+ex? c?d+e (c2d+e)2

2

1 1 e x? 1 1 ex
[lsbcdx2 (d+ex2)2Appe11F1[1, > 2, c2x?, —T})/ (x/l—cz x2 (4dAppe11F1[1, >y 2, 2 x?, _T] +

2 ex2

1 3 e X 3 1
2 |-eAppellF1[2, =, =, 3, *x?, - ——| + c2dAppellF1[2, =, =, 3, ?x?, - ——|
2 2 d 2 2 d

X

]} +bx (15d*+20dex*+8e”x*) ArcSin[c x]

Problem 663: Result more than twice size of optimal antiderivative.

(a+bArcSin[cx] )2
J dx

d+ex?

Optimal (type 4, 821 leaves, 22 steps):
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e el ArcSin[cx]

(a+bArcsin[cx])?Log[1 - M] (a+bArcSin[cx])?Log[1+

ic/-d -+/c2d+e ic/-d -1/ c?d+e }
- +
2+/-d Ve 2+/-d Ve

e ejArcSin[c x] e eiArcSin,c x]

(a+bArcsin[cx] ) Log[1 +

ic~/-d ++/ c?d+e ] ic~/-d ++/c2d+e ]
- +
2+/-d Ve 2+/-d Ve

a+bArcSin[cx] 2 Log|1 -
( )

e enAr‘cSin[cx} e el ArcSin[cx]

ib (a+bArcSin[cx]) PolyLog|2,

ic/-d -1/ c2d+e } - ic/-d -1/ c2d+e } .
ave Ve

ib (a+bArcSin[cx]) PolylLog|2, -

i Arcsin(c x]

e | ib (a+bArcsinfcx]) PolyLog|2, Ve ethretnicd
ic/-d +1/ c?d+e ic/-d +1/ c2d+e

Jd e Vd e

ib (a+bArcSin[cx]) PolyLog|2, -

i ArcSin[c x] i ArcSin[cx]

b2 Polylog[3, - —Lee o b2 Polylog[3, —Le e = b2 PolylLog|3, - —&= b2 PolylLog|3, —&=
[ ic+/-d -/ ctd+e ] [ ic+/-d -/ ctd+e ] [ ic+/=d +1/ 2 d+e } [ ic~/=d +1/ 2 d+e }
+ - +
V-d e V-d Ve V-d Ve V-d Ve
Result (type 4, 3335Ileaves):
1
8~/d e
ic+/d ic+/d
1- Je (cﬁ—ix/?)Cot[l(7r+2Ar‘cSin[cx])] 1+ Nry
4 | -81iArcSin[—————] ArcTan|

X
| +4iab |8iArcSin| —————] ArcTan|

e
\d N2 Veid+e N2

8 a’ArcTan|

ic+/d
(C\/?+]'l\/;) Cot[l(errZAr‘cSin[cx]H 1+ :/; (C\/?+«/c2d+e)e—]iAr‘cSin[cx]
2 | - |n-4Arcsin[ ————] - 2ArcSin[cx] | Log[1 - |+

Veid+e \E \/?

i d
1- e (e—jAr‘cSin[cx] (cﬂ/d —*/c2d+e Ve eJ'LAr‘cSin[cx])

| -2Arcsin[cx] | Log|
Ve

] -

7+ 4ArcSin|
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i C
[1+ I\E @1 Arcsin[cx] (7C‘/d +v/c2dre ++/e eiAr‘cSin[cx])
7+ 4ArcSin[ —————| - 2ArcSin[cx] | Log|

V2 Ve

|+

ic+d
1_1\/? (e—]lAr‘Csln x] ( 4/ “’c2d+e +ie ejAr‘cSin[cx})
7 -4ArcSin[ —————] - 2ArcSin[cx] | Log|

Vz Ve

|+

(n—ZArcSin[cx])Log[c(ﬁ—ix/?x)}+2Ar‘cSin[ Log[c(\ﬁ—nxﬁ )}
(m-2Arcsin[cx]) Log|c (\/—+1\/_ H—ZAr‘cSin[ Log{c(\/—ﬂl\/_ H

(—C ﬁ m) e-1Arcsinfcx] } [ (C ﬁ_'_m) e-iArcsinfcx]
+PolylLog|2, -
Ve ’ Ve

1+

2i |PolyLog|[2,

(C ﬁ m) -1 ArcSin[c x] (C \/?+m) e-iArcsinfcx]
| +PolyLog|2, 111 -

Ve Ve

2i |PolyLog|2,

—C\/?+‘/C2d+e _\/?ejAr‘cSin[cx] ] R C\/d—+“/C2d+e _\/?eiAr'cSin[cx]
} - ArcSin[cx] Log[ ] +

7C\/F+\/c2d+e cx/?+\/c2d+e

41b? |ArcSin[cx]? Log|

, . ) X 1+ icyd
e—nAr‘cSln[cx] (CA/d +“’c2d+e 7“/6 enAr‘cSln[cx]) \/?
nArcSin[cx] Log| - | -4Arcsin| —————]| ArcSin[cx]

Ve V2
e-iArcsinfcx] (C\/?+“/C2d+e _@ejAr‘cSin[cx]) e-iArcsinfcx] (cﬁ+“’c2d+e _\/?@iArcSin[cx])

Log| - | -ArcSinfcx]? Log|- | -
Ve Ve
ic+/d
e-1iArcsin[cx] (C\/?_\m+\/?ejAr'cSin[cx]) 1- 4:/\—5
s ArcSin[c x] Log[ } —4Ar‘cSin[7] ArcSin[c x]

Ve V2
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efjArcSin[cx] (cﬂ/d —“’c2d+e +4/e (eJiArcSin[cx]) efjArcSin[cx] (cﬂ/d —“’c2d+e +4/e ei/—\rcsin[cx])
| +Arcsinfcx]? Log|

Ve Ve
—cd +/2dre +/e eiArcsinicx] @ 1 Arcsinfcx] (—C\/?+\/c2d+e +\/?<e“”51”[cx])

ArcSin[cx]? Log| | +mArcSinfcx] Log|

A dre Ve

] -

Log|

]+

1 ic+/d ) . ) .
+ NS <e711Ar~c51n[cx] (_Cﬂ/d +4/(:2(-'1_*_(_:‘ +4/e enAr‘cSm[cx])

4 ArcSin [ 7} ArcSin[c x] Log[

7z Ve
@ 1Arcsinfcx] (—C\/d_+\/c2d+e +\/?eiA'"CSi”[CX]) cVd +V2dre ++/e eiArcsinicx]
| +Arcsin[cx]? Log| | -

Ve cvd +V/c2d+e

] -

ArcSin[cx]? Log|

. . . . 1 - icn/d
e—JLAr‘cSm[cx] (cﬂld Jr1/C2dJre +4/e enAr‘cSln[cx]) \E
nArcSin[cx] Log| | +4Arcsin[ —————] ArcSin[cx]

Ve V2
@1 Arcsin[cx] (cvd__*_\/m_*_\/?eim‘csin[cx]) @1 Arcsin[cx] (C\/d_+\/m+\/?€iArCSin[cx])
| +ArcSincx]? Log|
Ve Ve
(—]lCX+\/1—C2X2) (cx/d_—\/c2d+e +jcﬁx+\/?\/1—c2x2)

nArcSin[cx] Log]| ]+

Ve

|+

Log|

ic+/d
1o Ve (—JiCX+ \/1—C2X2) (C\/?—\/Cszre +]'lC\/?X+\/?\/1—c2X2)

4Ar‘cSin[7} ArcSin[c x] Log[ } _

V2 Ve
(—J‘lcx+\/1—c2x2) (cﬁ—\/c2d+e +J'1C\/?X+\E\/1—c2x2)

ArcSin[cx]? Log| | -

Ve
(—J‘lcx+\/1—c2x2) (—C\/?+\/c2d+e +1'LC\EX+\/?\/1—C2XZ)

nArcSin[cx] Log| | -

Ve

ic+/d
1+ Je (—JiCX+\/1—C2X2) (—C\/?+\/c2d+e +iC\/?x+\/?\/1—c2x2)

4 ArcSin[ —————] ArcSin[c x] Log| ]+

7 Ve
(7jcx+\/17c2x2) (7C\/F+\/c2d+e +J'1C\EX+\/?\/17C2X2)

ArcSin[cx]? Log| |+

Ve
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(—]lCX+\/1—C2X2) (cx/d_+\/c2d+e +]'1C\/?X+\/?\/1—C2X2)

nArcSinfcx] Log| ] -
Ve
ic+/d
1- Je (—1’1cx+\/1—c2x2) (C\H+\/c2d+e +J'LC\EX+\/?\/1—C2X2)
4 ArcSin|[ —————] ArcSin[c x] Log| |-
V2 Ve
(—J‘lcx+\/1—c2x2) (C\/?+\/c2d+e +]'lC\/?X+\/?\/1—C2X2)
ArcSin[cx]? Log| ] -
Ve
ic+/d
(C\/?+\/c2d+e)(71'1cx+\/17c2x2) 1+ Je
nArcSin[cx] Log|1 - | +4Arcsin[ ———] ArcSin[cx]
Ve V2
(C\/?+\/c2d+e) (—icx+\/1—c2x2) (C\/?+\/c2d+e> (—iCX+\/1—C2X2)
Log[1 - | +Arcsinfcx]? Log[1 - |+
Ve Ve

4/e eiAr‘cSin[cx] 4/e e]‘LAr'cSin[cx]
] -2 1 ArcSin[c x] PolylLog [2,

cv/d -v/c2d+e —cvd +V/c2d+e

2 i ArcSin[c x] PolylLog [2,

e 1 ArcSin[c x] e 1 ArcSin[cx] e 1 ArcSin[c x]
2 1 ArcSin[c X] PolyLog[Z, - Ve e } +2 1 ArcSin[c x] PolyLog[Z, Ve e ] —2PolyLog[3, Ve e ] +
cVd +vV/c2d+e cVd +vV/c2d+e cvd -Vc2d+re

e i ArcSin[c x] e 1 ArcSin[c x] e i ArcSin[c x]
Ve e | +2PolyLog|3, - Ve e | -2PolyLog|3, Ve e

—cvd +V/c2d+e cVd +\/c2d+e cV/d +vV/c2d+e

2 Polylog|3,

Test results for the 474 problems in "5.1.5 Inverse sine functions.m"

Problem 7: Result unnecessarily involves imaginary or complex numbers.

a+bArcSin[cx]
J dx

(d+ex)3

Optimal (type 3, 135leaves, 4 steps):
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b c3dArcTan [ %}
bcv1-c?x? a+bArcSin[cx] J2de? \J1-¢2x?
+

2 (c2d?-e?) (d+ex)

Result (type 3, 207 leaves):

1 a bcv1l-c?x?
2

2e (d+ex)2

2e (c2d?-e2)??

o2/ c2 d?2_e?

ie+ic?dx+qf c?d?-e? 4/1-c?x? ]

bcld (d+ex)

ibcd |Log[4] + Log|

b ArcSin[c x]

- +
e (d+ex)2

(c2d?-e?) (d+ex)

i e (d+ex)2

(cd-e)e(cd+e) Vc2d?-e?

Problem 13: Result more than twice size of optimal antiderivative.

(a+bArcSin[cx] )2

J

dx
d+ex

Optimal (type 4, 347 leaves, 10 steps):

i (a+bArcSinfcx] )3

(a+bArcSin[cx])?Log[1 -

ie efz ArcSin[cx]

cd-+/c?d*-e?

+

3be

(a+bArcSin[cx])?Log[1-

ie eJi ArcSin[cx]

cd+/ c?d*-e?

+
e

ieel ArcSin[cx]

2ib (a+bArcSinfcx]) Polylog|2,
cd-+/ c?d?-e?

e

2ib (a+bArcSin[cx]) Polylog|2,

e

ie enAr‘cSin{ch ]

2 b2 Polyl_og [3’ ie enAr‘cSin{cx, ] 2 bZ Polyl_og {3) ie enAr‘cSir\[ch
cd+/ c? d?-e? cd-/ c?d?-e? cd+r/ c?d?-e?
+ +
e e e
Result (type 4, 2763 leaves):
a’Log[d+ex] 1
e 4e
14 ¢4
e

ab |1 (ﬂ—ZArcSin[cx})2—321'1Ar‘csin[

(cd-e) Cot[i (7 +2Arcsin[cx]) ]

2 d? - e?

| ArcTan|

| -4 |n+4Arcsin -2 ArcSin[cx]

V2

toEd
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i (7Cd+ c2 d27e2 ) e—]iAr'cSin[cx]

i (C d+ CZ dZ _ e2 ) e—J‘LAr‘cSin[c x]

Lk

Log|1- | -4 | -4Arcsin - 2ArcSin[cx] | Log[1+ |+
e e
4 (- 2ArcSin[cx]) Log[cd+cex] +8ArcSin[cx] Log[cd+cex] +
i (—C d+ CZ dZ _e2 ) e—jLAr‘cSin[cx] i (Cd + C2 dz _e2 ) e—]‘lAr‘cSin[cx] 1
81 PolyLog[z, ] +PolyLog[2, - ]
e e 3e\/ 2d2+e2

d
1+C? (cd-e) Cot[l(ﬂ+2ArcSin[cx])]
b2 iJ(c2d2+e2)2 Ar‘cSin[cx]3241‘1\/(c2d2+e2)2 ArcSin[ ————] ArcSin[c x] ArcTan| 4 |+

V2 \/c?2d?-e?

14 ¢d
e

(cd-e) (Cos[lAr‘cSin[c x]] —Sin[lAr‘cSin[cx]”
241 \/— (-c?d?+e? 2 ArcSin|[ ————] ArcSin[c x] ArcTan| 2 2 | -
V2 c2d?-e? (Cos[%Ar‘cSin[c x] | +Sin[§Ar‘cSin[cx]])
i (—Cd+ c2 dz_ez ) efiArcSin[cx] 1+ %
3\/— (-c? d2+e2)2 7 ArcSin[cx] Log|1 - ] —12\/— (-c? d2+e2)2 ArcSin|[ ————] ArcSin[c x]
e V2

i (—Cd+ CZ d2_e2 ) e—jAr‘cSin[cx]

2d2 eZ ) -1 ArcSin[cx]
Log[1 -

} _

i
]+3\/—(—c2d2+e2)2 ArcSin[cx]?Log|[1- (

e

1. ¢d
e

+12 [ - (-c?2d?*+e?)? ArcSin[ ———
] \/(c e?)? Arc n[ﬁ]

i ( 1/ 2d2 ez) —1Ar‘c51n [cx]
e

ie ei ArcSin[c x] ie ej ArcSin[cx]
3cdy/-c?d?+e? ArcSin[cx]?Log[1+ | -3cdy/-c?d?+e? ArcSin[cx]?Log[1- ] -
—cd+Vc2d?-e? cd+/c?d2-e?

e e]i ArcSin[c x] e (Ejl ArcSin[c x]
3icd+/c?d®-e? ArcSin[cx]?Log|1+ |+3 7(7c2d2+e2)2 ArcSin[cx]? Log[1 + |+
icd-vV-c?2d?+e? icd-+v-c?2d?+e?

i ( 2d2 ) —JlAr‘cSm [cx]

3J—(—c2d2+e2)2 nArcSin[cx] Log |1+
e

2d2 e2 ) —nAr‘cSm [cx]

1
ArcSin[cx] Log[1+ ( ] +3\/— (-2 d2+e2>2 ArcSin[cx]? Log[1 + |+

e
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e e]iAr‘cSin[c X] ) e e]iAr‘cSin[c X]
3icd+/c?d®-e? ArcSin[cx]?Log|[1 + | +3 /- (-c?d?+e?)* ArcSin[cx]?Log[1 + ]+
icd+V-c2d?+e? icd+V-c2d?+e?
(cd—\/czdz—e2 ) (cx+1‘1\/17c2x2 )

3J(c2d2+e2)2 nArcSin[cx] Log |1+ |+
e

d
1+C? (cd— czdz—ez) (cx+1’1\/1—c2x2)
12J (-c? d2+e2)2 ArcSin[ ————] ArcSin[cx] Log[1 +
vz ¢
(cd— czdz—ez)(cx+j\/1—c2x2)}
+
e

(cd+ czdz—ez) (cx+1‘1\/1—c2x2)

e

] -

3\/— (—<:2d2+e2)2 ArcSin[cx]? Log[1 +

} _

3J— (—c2d2+e2)2 nArcSin[cx] Log[1+

d
157 [cdev@@—e? | (ex+ivi-cn |
12\/ (-2 d2+e2>2 ArcSin|[ ————] ArcSin[cx] Log[1 +

3 :

] -

(cd+ czdz—ez) (cx+1‘1\/1—c2x2)

e } )

ie (ell ArcSin[cx] ie e]i ArcSin[c x]
6icd+/-c*d’+e* ArcSin[cx] PolylLog|2, | +61icdy-c?d?+e? ArcSin[cx] Polylog|2, | -

cd-+c2d?-¢e? cd++vVc2d?-e?

BJ (—c2d2+e2)2 ArcSin[cx]? Log[1 +

e eJ‘L ArcSin[c x] e (ej ArcSin[c x]
d+/c?d?-e? ArcSin[cx] Polylog|2, |-61 \/ (-c?d?+e?)® ArcSin[cx] Polylog[2,
—icd+-c?d?+e? —icd+-c?d?+e?
e(eiArcSin[c X] e <eJiArcSin[c x]
d+/c?d?-e? ArcSin[cx] PolyLog|2, |-61 \/— (-c?d?+ ez)z ArcSin[cx] PolyLog|[2, - |+
icd+-c?2d?+e? icd+-c?2d?+e?

ie eJ‘L ArcSin[c x] ie e]i ArcSin[c x]
d+/-c?d?+e? Polylog|3 | -6cd+/-c?d?+e® Polylog|3, ] -

cd—\/czdz—e2 cd+Vc2d?-e?

e e]‘lAr‘cSin[c X] e ei ArcSin[c x]
6icd+/c?d?-e? PolylLog[3 |+6 7(—c2d2+e2)2 PolyLog|3, |+

—icd+-c?d?+e? —icd+/-c?d?+e?

i ArcSin[cx]

i ArcSin[c x]
6icdr/c 2 PolyLog|3 ee Y }+6\/—(—c2d2+e2)2 Polylog|3, - ee

icd+V-c2d?+e? icd+V-c?2d?+e?
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Problem 14: Result unnecessarily involves higher level functions and more than twice size of optimal antiderivative.

(a+bArcsinfcx] )2

dx

J

Optimal (type 4, 309 leaves, 10 steps):

(d+ex)2

i e i Arcsin[cx]

(aerAr‘cSin[cx})2 cdfcd e ]

- - +

2ibc (a+bArcSin[cx]) Log[1-

e (d+ex) e/ c2d?-e?
2ibc (a+bArcSin[cx]) Log[1- +e="" ] 2p2 c Polylog|2, L8] 2p?c Polylog[2, 1ee 0
cd+/ c?d?-e? cd-~/c?d?-e? cd+/ c?d?-e?
- +
eVc2d?-e? e/ c2d?-e? ec2d2-e?

Result (type 6, 1152 leaves):

1 1 1 [ 1
-d- = e —-d+ = e 11 —-d+ o e -d- o e
a2 ¢ 1+ d+e x 1+ d+e x AppellFl[l, 2?2 2, - diex ° deex } ArcSin[c x]
- +2ab |- - +
e<d+ex> e2+/1-¢c2x? e(d+ex>

e+C dTan[lArcSin[c x]]
2 7t ArcTan | 2 ]
1 b2 ArcSin[c x]? [c2 2o 1
Zp2c |- . 4
e cd+cex 2 d? - e? N _—c2d? + e2

cd cd-e) Cot[1 (r+2ArcSin[cx]) ]
2 |2ArcCos |- — | ArcTanh]| 4

e V-c?2d? + e?

|+

(cd-e) Cot[i (r+2Arcsin[cx]) ]

- 2ArcSin[cx]) ArcTanh |

cd
ArcCos |- —] + 21 |ArcTanh|
e N rara
NErrimre elej (m-2 ArcSin[c x])
Log | |+
\/?\/?x/cd+cex
(cd-e) Cot[i (7 +2Arcsin[cx]) ]

cd )
ArcCos[- —] - 2 i ArcTanh|

e V-c2d?+e?

] -21 Ar‘cTanh[

cd+e) Tan[i (r+2Arcsin[cx]) ]

v -c?d? +e?

l
|

|+

(cd+e) Tan[i (7 +2ArcSin[cx]) ]

v -c?2d? + e?

| +ArcTanh|

(cd+e) Tan[i (7 +2Arcsin[cx]) ]

V-c?d?+e?
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(i_ i) megimcsin[cx]

cd (cd-e) Cot[? (n+2ArcSin[cx])]
ArcCos |- —] + 2 i ArcTanh| 2

|- ]

Log |

Ve Vcd+cex e Vo2 a2 el
(cd+e) (—cd+e—i\/—c2d2+e2) (1+J’1Cot[l(7T+2Ar'cSin[cx])]) cd
Log| K | - |ArcCos |- —] -
e(cd+e+ —c2d?+e? Cot[i(JHZAr‘cSin[cx])]) e
(cd-e) Cot|[% (r+2ArcSin[cx]) ]| (cd+e) (J’lcd—je+\/7c2d2+e2) (J‘L+Co‘c[l <n+2Ar‘cSin[cx})])
2 i ArcTanh | 4 Log| 4 |+
V-c2d?+e? e(cd+e+ -c2d? +e2 Cot[i(szAr‘cSin[cx])”

(cd—i\/—c2d2+e2) (cd+e— —c2d?+e? Cot[4l (n+2Ar‘cSin[cx])”

i [PolyLog|2,

]_
e (cd+e+ —c2d?+e? Cot[i (7r+2Ar‘cSin[cx}H)

1

4

e (cd+e+\/7c2d2+e2 Cot | (7r+2Ar‘cSin[cx])])

1
4

PolyLog [2,

(cd+1‘1\/7c2d2+e2) (cd+e7\/7czd2+e2 Cot | (7T+2APCSin[CX])]) J]

Problem 15: Result unnecessarily involves higher level functions and more than twice size of optimal antiderivative.

(a+bArcsin[cx])?
J dx
(d+ex)3

Optimal (type 4, 401 leaves, 13 steps):
. b 3 d b A S . L 1 N ieet ArcSin[cx]
bcVi-c2x* (a+bArcSin[cx]) (a+bArcSin[cx])? ibcd(arbArcsinicx]) Log| cd/ e
- - +
(c2d?*-e?) (d+ex) 2e (d+ex)? e (c2d?-e?)%?

ibc*d (a+bArcSin[cx]) Log[1- +o< b? ¢ d PolyLog|2, lee MY dee MY
cd-+/ c?d?-e?

cd+m] b2 c? Log[d + e x] cdi 2 e
- - +

e (c2d?-e?)?? e (c2d? - e?) e (c2d? - e?)?? e (c2d2 - e?)??

ArcSin[cx]

b? ¢ d PolyLog|2,

Result (type 6, 1363 leaves):
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-d- cl—ze -d+ cl—ze —d+/cl—2e -d- cize
cyf 1+ 1+ AppellF1]2, i, i, 3, - , -

d+e x d+ex ] ArcSin[c x]

2e<d+ex)2 4e? (d+ex) V1-c?x? 2e(d+ex)2

b2 2 V1-c2x? ArcSin[c x] ArcSin[c x]2 Log[1+ °X]
- . )
(cd-e) (cd+e) [cd+cex) Ze(cd+cex)2 e (-c?d?+e?)

S ArcTan [ e+chan“—Ar‘cSin[c XM }

1 ~/ c? d?-e? 1

cd +

e (-c?d?+e?) JZdZ_e? V_c2dZie?

cd+e) Cot[L [Z-ArcSin[cx]
Ar‘cTanh{( ) [2 (2 )]]_

V-c?d? + e?

b
2 [f - ArcSin[c x]
2

-cd+e) Tan[% (f—Ar‘cSin[cx])} (cd+e) Cot[% (f—Ar‘cSin[cx])]

\V-c?d?+e?

cd )
ArcCos[- —] - 21
e

cd
2 ArcCos [— 7] ArcTanh [

e V-c2d?+e?
-cd+e) Tan[% (f—Ar‘cSin[cx})}
V-c2d?+e?

cd+e) Cot[i (f—Ar‘cSin[cx}H

|+

ArcTanh [

] -

me—il'L(%—Ar‘cSin[cx])
Log| ]+
V2 e Vcd+cex

-cd+e) Tan[i (?—Ar‘csin[cx})} }]]

ArcTanh |

]

cd )
ArcCos|[- —] +21i
e

ArcTanh | | - ArcTanh|

V-c2d?+e? V-c2d?+e?

-cd+e) Tan[i (g—Ar‘cSin[cx]H }]

Vo et er [resiniex) cd
Log| | - |ArcCos |- ——] +2 i ArcTanh|
V2 e Jcd+cex e V-c2d?+e?
(cd—i\/—c2d2+e2) (cd+e— —c2d? +e? Tan[% (f—ArcSin[cx})”

e(cd+e+\/—c2d2+e2 Tan[i(ngr'cSin[cx])”
(cd+1‘1\/—c2d2+e2) (cd+e— -c?2d?+e? Tan[i (g—ArcSin[cx])])

e (cd+e+ —c2d?+e? Tan[i (?—Ar‘csin[cx])])

cd )
~ArcCos[- —] +2 i ArcTanh|
e

Log[l—

]+

(-cd+e) Tan[i (f—Ar‘cSin[cx})}
\-c?d?+e?
(cd—i\/—c2d2+e2) (cd+e— -c2d?+e? Tan[% (f—Ar‘cSin[cx])])

i [PolyLog|2, ] -

e (cd+e+\/—c2d2+e2 Tan[% (f—Ar‘cSin[cx])”

}JLog[l ]+
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PolyLog|2,

(cd+1‘1\/—c2d2+e2) (cd+e—\/—c2d2+e2 Tan[i (f—Ar‘cSin[cx])])
e(cd+e+\/—c2d2+e2 Tan[i(?—Ar‘cSin[cx])]) }]]

Problem 28: Unable to integrate problem.

J(d+ex)’" (a+bArcsin[cx]) dx

Optimal (type 6, 154 leaves, 3 steps):

bc <d+ex)2+m\/1 c (d+ex \/1 c(dd+ex) AppellF1[2+m, i’ i’ 3+m, c (d+ex) s c(d+ex)]
cd+e

cd-e cde cdre (d+ex)™" (a+bArcSin[cx])

e (14m) (2+m) VI-c2x2 + e (lem)

Result (type 8, 18 leaves):

J(d+ex)m (a+bArcsinfcx]) dx

Problem 39: Result more than twice size of optimal antiderivative.

(d- czdxz)s’/2 (a+bArcsinfcx])
J dx
f+gx

Optimal (type 4, 1073 leaves, 29 steps):
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ad (cf-g) (cf+g)Vd-c?dx* bcdx/d-c2dx? bcd(cf-g) (cf+g)xVd-c?dx’ bcdfx®Vd-2dx? bctdx®/d-c2dx
- . -

+ —

g’ 3gV1-c2x? g2V1-c2x? 4g2\1-c2x? 9gV1-c2x?
bd (cf-g) (cf+g)mAr'cSin[cx} czdfxm(a+bAr‘cSin[cx]) d(1—c2x2)m(a+bAr‘cSin[cx}>
g’ ' 2¢g? ' 3g '
cd-F\/m(aerAr‘cSin[cx])2 cd (cf-g) (cFJrg)X\/m(aerAr‘cSin[c:x])2 d(czfzfgz)zm(a+bAr‘cSin[cx])2
4bg2+/1-c2x? 2bg3\/1-c2x* 2bcg* (f+gx)m

ad (c2f2-g2)%? Vd-c?dx? ArcTan| e
[c2g2g2 [1-c2y2
N _

2bcg? (f+gx) g*V1-c2x?

ibd (c2f2-g2)¥?/d-c2dx? ArcSin[cx] Log[l—w&] ibd (c2f2-g2)*?+/d-c2dx? ArcSin[cx] Log[lfw

cf-q/c?f2-g? cfirf c?f2-g?
+
ghvi-c2x? g#Vi-cix2
bd (c2f2-g2)*2/d-c2dx? Polylog[2, *"——E| bd (c2f2-g?)*?+/d-c?dx? Polylog[2, L E]

cf-r/c?f2-g? cf+/c?f2-g?
+
gt V1-2x2 g*V1-2x2

Result (type 4, 3456 leaves):

d(cf-g) (cf+g) V1-c2x2 \/d-c2dx? (aerAr‘cSin[cx])2

acd¥2f (2c2f2-3g?) Ar‘cTan[@]

\/fd(—1+c2x2) (ad(—3c2f2+4g2) ac2dfx ac2dx? 73 (ectn)

+ - + +

3g3 2g? 3g 2¢g*

ad¥2 (-c2f2.g2)% % Log[f+gx] ad¥?(-c2f2+g?)*?Log[dg+c?dfx+/d /-2 f2 g \/—d (-1+c2x?) ]
- +
4

g g
1 2cgx c fArcSin[c x]?2 1
——bd/d (1-c*x?) 7—g+2gArcSin[cx]+ [cx] + 2 (-cf+g) (cf+g)
2g? V1-c2x? 1-c2x? V1-c?2x?

g+cfTan {%APCSin[C X] ] ]

[g g2 cf-g) Cot|[® (m+2ArcSinfcx]
crs ! 2Ar‘cCos[—£]Ar‘cTanh[< ) [4( H

.
c2f2_g? ’—c2f2+g2 g /7c2f2+g2

(cf+g) Tan[i— (7 +2Arcsin[cx]) ]

s ArcTan |

| + (m-2ArcSin[cx])

(cf-g) Cot[i— (7 +2ArcSin[cx]) ]

’—c2f2+g2

cf )
ArcCos|[-—] +21
g

ArcTanh |

]+

ArcTanh |

|+

_c2f2.g?
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(cf+g) Tan[i— (m+2Arcsin[cx])] eit (2Aresiniex)) [T 2o o
ArcTanh | |11 Log| |+
_c2f2 g2 V2 g Vefrcgx
cf (cf-g) Cot[L (n+2ArcSin[cx])] (cf+g) Tan[1 (r+2ArcSin[cx]) ]
ArcCos[-—] -2 iArcTanh| 4 | -21iArcTanh| 4 ]
g ’—c2f2+g2 ’—c2f2+g2

(cf-g) Cot[i

X 1, .
(l_k) e;nAr‘cSln[cx] ,—c2f2+g2
[+ ]

cf
ArcCos[- —] + 2 i ArcTanh|

(m+2ArcSin[cx]) | }J

Ve Vefrcgx g J-c g
(cf+g) [—cf+g—j1 —c2f2 g2 (1+1‘1Cot[4l(JT+2Ar‘cSin[cx]H) ot
Log | | - |ArcCos|[-—] -21i
g(cf+g+x/—c2f2+g2 Cot[i<n+2Ar‘cSin[cx})]) g
(cf-g) Cot[: (r+2ArcSinfcx])] (cf+g) (jcf—ig+«/7c2f2+g2) (1‘1+C0t[i (7T+2Ar‘cSin[cx])H
ArcTanh | : Log| ]+
A -c2f2ig? g(cf+g+«/—czfz+g2 Cot[i(ﬂ+2Ar‘cSin[cx])]]

[Cf*]i\/*CZ‘F2+g2) cf+g-~/-c2f2+g? Cot[i (7r+2Ar'cSin[cx])]]
g (cf+g+«/7czfz+g2 Cot[i (7r+2Ar'cSin[cx])]]

[CF+]'1\/7C2‘F2+g2) [cf+g7w/7c2f2+g2 Cot[i (JHZAr‘cSin[cx])]]
g (cf+g+«/7c2f2+g2 Cot[i (7r+2Ar‘cSin[cx])]]

i PolyLog[Z, } - PolyLog[Z,

} +

S ArcTan [ g+chan“—Ar‘cSin[c x]w }

1 A 2 f2-g? 1

bd|-———/d (1-c*x?) + 2Ar‘cCos[—£}

8V1-c2x? c2f2_g2 lfcz.‘:ergz g

(cf-g) Cot[i— (7 +2Arcsin[cx]) ]

(cf+g) Tan[i (r+2Arcsin[cx]) ]

ArcTanh + (m-=2ArcSin[c x] ) ArcTanh
[ I+ ) [

A -c2f2 4 g2 ’—CZ-F2+g2

(cf-g) Cot[i (7 +2Arcsin[cx]) ] (cf+g) Tan[i (7 +2Arcsin[cx]) ] ]]}

|+

cf
ArcCos |- —] + 21
g

ArcTanh| | +ArcTanh|

«/—CZ'F2+g2 /—CZ'F2+g2
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{ei—i(nszr‘cSin[cx])\/m]
+
V2 /g Vcfrcgx

(cf-g) Co‘c[zlfL (rr+2Ar‘cSin[cx})]

Log

cf
Ar‘cCos[—f} -2 jAr‘cTanh[ } -2 JiAr'cTanh[

g /7c2fz+g2 /—c2f2+g2

1 i L i ArcSin[cx] 2 2 2
(272>@2 A -ccfe+g
ﬁ\/cwﬁrch

(cf+g) Tan[zlfL (m+2ArcSin[cx]) | ]J

cf )
ArcCos |- —] + 2 i ArcTanh|

g /—CZ'F2+g2

] _

(cf-g) Cot[i— (m+2Arcsin[cx]) ] }J

(c-F+g) [—cf+g—j«/7c2f2+g2 (1+1‘1Cot[i(7r+2Ar‘cSin[cx})” ot
Log | | - |ArcCos |- —] -2i
g(cf+g+\/7c2f2+g2 Cot[i(n+2Ar‘cSin[cx})]) g
(cf-g) Cot[® (m+2ArcSin[cx])] (cf+g) (icf—ig+\/m) (J‘L+Cot[4l (n+2Ar‘cSin[cx])”
ArcTanh | 4 || Log| |+
\/m g(cf+g+\/mCot[i(H+2ArcSin[cx])]]

[cf—j«/—c2f2+g2) [cf+g—«/—czfz+g2 Cot[i (7T+2Ar'cSin[cx])]]
g (c-F+g+«/—c2F2+g2 Cot[i (7r+2Ar‘cSin[cx])]J

[cf+ix1—c2f2+g2) [cf+g—«/—czfz+g2 Cot[i (7T+2Ar‘cSin[cx])]]
g (c-F+g+«/—c2F2+g2 Cot[i (7r+2Ar‘cSin[cx])]J

i [PolyLog|2, | - PolyLog|2,

] +

1

72g*\/1-c?x?

d(1-c*x*) |-18cg (-4c?f*+g®) x+18g (-4c*f2+g*) \/1-c*x* ArcSin[cx] -

18 cf (2c*f?-g*) ArcSin[cx]?+9cfg?Cos[2ArcSin[cx]] +
6 g3 ArcSin[c x] Cos[3 ArcSin[cx]] +9 <8 ctf*-8c%f? g2+g4)

g+c 'FTan“—Ar'cSin[c X] } ]

e cf-g) cot[? (m+2ArcSin[c x]
cfg + ! 2Ar‘cCos[7£] ArcTanh | < ) [4 ( H

/cz.Fz_gz /—c2f2+g2 g /—c2f2+g2

7rAr‘cTan[

| + (m-2ArcSin[cx])
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(cf+g) Tan[1 (r+2ArcSin[cx])]

ArcTanh | 4 |+
[_c2f2, g2

(cf+g) Tan[i— (m+2Arcsin[cx]) ]

(cf-g) COt[i— (m+2Arcsin[cx]) |
ArcTanh | ] +

'—c2f2+g2
1. N
e;n (-2 ArcSin[c x]) ,—CZ 'FZ +g2
|+

cf )
ArcCos|[-—] +21
g

ArcTanh | ||| Log]
NN R -2 V2 g Vcfrcgx
(cf-g) Cot[i(n+2Ar‘cSin[cx}>] (cf+g) Tan[i

cf ) .
ArcCos |- —] -2 i ArcTanh| | -2 1iArcTanh|

g /—c2f2+g2 ’—c2f2+g2
1 i 1—J'LAr‘cSin[cx] / 2 2 2
(z_z)‘ez fee
g ’—c2f2+g2

Vg VJeficgx
(cf+g) [—cf+g—ix/—c2f2+g2 (1+1’1Cot[%(7r+2Ar‘cSin[cx})”
g[cf+g+x/—c2f2+g2 COt[i(JT-%—ZAI"CSin[CX])]]
(c-F—g) cOt[i <7T+2Ar‘cSin[cx])] (c-F+g) (jcf—jg+d7c2f2+g2) (1‘1+C0t[i (7r+2Ar‘cSin[cx]H)
A/ -c2f2ig? g[cf+g+xl—c2fz+g2 Cot[i(ﬂ+2Ar‘cSin[cx])]]
[cffix/7c2f2+g2) cf+g-~/-c2f2+g? Cot[i(;wZAr‘cSin[cx])]]
g[cf+g+w/7c2f2+g2 Cot[i(n+2Ar‘cSin[cx])]]

(cfﬂi 7c2f2+g2) (cf+gfx/7c2f2+g2 Cot[i— (7r+2Ar'cSin[cx}>])
g (cf+g+x/7c2f2+g2 Cot[i— <n+2ArcSin[cx})])

(m+2ArcSin[cx]) ] }J

(cf-g) Cot | (JT+2Ar'cSin[cx}>]

1
4

Log| ] - |Arccos |- ﬂ} +21iArcTanh| ] | Log|

cf
ArcCos[-—] - 21
g

] -

ArcTanh |

] J+

Log|

i PolyLog[Z,

} ,

PolylLog [2,

] +

18 c f g2 ArcSin[c x] Sin[2ArcSin[cx]] -2g?>Sin[3 ArcSin[c x]]

Problem 43: Result more than twice size of optimal antiderivative.
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(d-c2dx?)*? (a+bArcSin[cx])
J dx

f+gx

Optimal (type 4, 1648 leaves, 37 steps):
a d2 (czfz—gz)zm 2bcd?x/d-c2dx? bcdz(czfz—Zgz)xm b c d? (czfz—gz)zxm
+ + -

g 15gV1-c2x2 3g2V1-c2x2 gV1-c2x?
bc3d2fx2m+bc3d2f(c2f2—2g2) xzx/erb&*d%@dmib&d2 (czw‘:z—Zgz)x3\/m+
16 g2\/1-c2x? agh1-c2x® 45gV1-c2x2 9g3/1-c2x?
bcsd2fx*/d-c2dx? bcf"dzx-"\/erbd2 (czfz—gz)zmm‘csin[cx} +czdzfxx/m (a+bArcSinfcx]) )
16g2/1-c2x? 25gV1-c2x? g’ 8 g’
czdzf(czfzfzgz)xm<a+bAr‘cSin[cx]) c4d2fx3m(a+bAr‘cSin[cx})
2g* } 4 g? )
d? (1-c2x?) Jd-czdx? (a+bArcSin[cx]) _dz (c2f2-2g%) (1-c?*x?) Vd-c2dx® (a+bArcsinfcx]) .
3g 3g?
d? (1—c2x2)2m(a+bAr‘cSin[cx]) cd21cx/m(a+bAr‘cSin[cx])2 cdzf(czfz—Zgz)m(a+bAr‘cSin[cx}>2
5g . 16bg>/1-c2x? 4bgt1-c2x?
c d? (czfzfgz)zxm(a+bAr‘cSin[cx})2+d2 (c21:27g2)3\/m(a+bAr~cSin[cx})2+
2bgsiV/1-c2x? 2bcgt (frgx) Vi-c?x?
—_— g2
d? (cz-Fz—gZ)z\/l—czx2 \d-c2dx? (a+bAr‘cSin[cx])2 ad (c2f g7 i Vd - ArcTan[@‘c’;_czxz )
2bcgt (f+gx) ) g V1-c2x? "

ibd? (c2f2-g2)*?~/d-c2dx? ArcSin[cx] Log[lfwg—} ibd? (c2f2-g2)*?~/d-c2dx? ArcSin[cx] Log[lfw&

cf-r/c?f2-g? ~ c f+r/ c? f2-g?
gsﬂ/l_czxz gsﬂ/l_czxz
bd? (22 -g?)**+/d-c?dx? PolyLog[2, —&ff ] bd? (c2f2-g2)%?/d-c2dx® Polylog|2, 4&,;{ ]
cf-r/c?2fi-g c i/ 2 f2-g
g64/17C2X2 g8 V1-c2x?

Result (type 4, 8113 leaves):

ad? (15c*f4-35c2f2g2+23¢g%) ac?d’f (4c?f2-9g*)x ac?d® (-5c2f2+11g%) x> ac*d?fx® actdx?

\/7d<—1+C2X2) - - - + -
15g° 8 g* 15 g3 4g2 5g

+
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acd/2f (8c*f*-20c?f2g2+15g%) ArcTan[@} 52
Vd (102 x2) ad>/? (-c2f2+g2)”* Log[f +gX]
N -

8 g gb

ads/2? (—c21C2+g2)5/2 Log[dg+c?dfx+/d ~/-c?f2+g? \/—d (-1+c2x?) |

+
6

g
1 2cgx c fArcSin[c x]? 1
——bd*4/d (1-c*xP) —4g+2gAr‘cSin[cx}+ [cX] + 2 (-cf+g) (cf+g)
2g? V1-c2x? V1-e2x? V1-e?x?
g+cFTan{£ArcSin[cx]]
s ArcTan | 2 ]

Jore 1 (cf-g)cot[s (r+2Arcsinfcx]) ]

cf
+ 2 ArcCos [— 7] ArcTanh [

/C2F27g2 S22y g2 g /7c2f2+g2

| + (m-2ArcSin[cx])

(cf+g) Tan[%(ﬂ+2Ar‘cSin[cx}H cf . (cf-g) Cot[%(ﬂ+2Ar‘cSin[cx}H
ArcTanh | | + |ArcCos|[- —] +21i |ArcTanh| ]+
_2f2 g2 g ’—c2f2+g2
(cf+g) Tan[L (r+2ArcSin[cx]) ] et Ur2Aresiniex]) [T o £ g2
ArcTanh | 4 |11 Log|[ |+
N -c2f2ig? V2 g Vcf+cgx

ArcCos | - ﬂ} -2 iArcTanh| 4 | -2 1iArcTanh|

g /—c2f2+g2 ’—c2f2+g2
1 i i—]‘lAr‘cSin[cx] 22 2
(Z—Z)e A\ -ctfe+g ]

\/E\/C'F+ch

cf-g)Cot[ (r+2ArcSin[cx]) ] (cf+g) Tan[i— (7 +2Arcsin[cx]) ] ]J

cf )
ArcCos [~ —] + 2 i ArcTanh|

g ’—c2f2+g2

Log|

(cf-g) Cot[i (m+2ArcSin[cx]) | J

(cf+g) [—cf+g—'x/—c2f2+g2 (1+1‘1Cot[4l(n+2Ar‘cSin[cx])” ot
Log| | - |ArcCos |- —] -2i
g(cf+g+x/—c2f2+g2 Cot[i<n+2Ar‘cSin[cx})]) g
(cf-g) Cot[® (n+2ArcSinfcx])] (cf+g) (jcf—ig+xl—c2f2+g2) (J'1+Cot[4l (7r+2Ar‘cSin[cx])”
ArcTanh | 4 || Log]| |+
—c2f2,g? g(cf+g+\/—czfz+g2 Cot[i(ﬂ+2Ar‘cSin[cx])]]
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[c-F—Ji —c2f2+g2) [c-F+g—x/—c2-F2+g2 Cot[i (ﬂ+2ArcSin[cx])]]

i [PolyLog|2, | - PolyLog|2,
g [cf+g+«/7c2f2+g2 Cot[i (7r+2Ar‘cSin[cx])]J
[C‘F+]'l\/*C2'F2+g2) [cf+g7w—c2fz+g2 Cot[i (n+2Ar‘cSin[cx])]]
] +
g [cf+g+«/—c2f2+g2 Cot[i (ﬂ+2ArcSin[cx])]]
S ArcTan [ g+chan{£Ar‘cSin[c x]w ]
2bd? o d(1-c*x?) i + ! 2Ar‘cCos[—£]
8V1-c2x? [c2f2_ g2 [_c2f2. g2 g
(cf-g)cot[2 (n+2ArcSin[cx])] (cf+g) Tan[L (r+2ArcSin[cx]) ]
ArcTanh | 4 | + (m-2Arcsin[cx]) ArcTanh| 4 |+

/—c2f2+g2 /—c2f2+g2

cf (cf-g) Cot|[ (m+2ArcSin[cx]) ]| (cf+g) Tan|[ (n+2ArcSin[cx])]
Ar‘cCos[—f} +21 Ar‘cTanh[ 2 ]+Ar‘cTanh[ 4 ]
g /—c2f2+g2 /—c2f2+g2
ei—]‘l(n—ZAr'cSin[cx]) \/m
Log| |+
VZ Vg Jeficgx
(cf-g) Cot[i(n+2Ar‘cSin[cx})] (cf+g) Tan[i

cf ) )
ArcCos |- —] - 2 i ArcTanh| | -2iArcTanh]|

g ’—c2f2+g2 _c2fr.g?
. 1, .
(%*i) e;nAr‘cSln[cx] /—c2f2+g2

\/E\/C'F+ng

(m+2Arcsin[cx]) ] ]J

(cf-g) Cot[i

cf
] - Ar‘cCos[—f} +2 jAr‘cTanh[
g /—c2f2+g2

Lo (n+2Ar‘cSin[cx})]}}

(cf+g) [—cf+g—ixl—c2f2+g2 (1+J‘1Cot[i(7T+2Ar‘cSin[cx1)” ot
Log| | - |ArcCos|[-—] -21i
g(cf+g+x/—c2f2+g2 Cot[i(n+2Ar‘cSin[cx})]) g
(cf-g) Cot[® (n+2ArcSin[cx])] (cf+g) (jcf71g+«/7c2f2+g2) (lerCot[‘ll (7r+2Ar‘cSin[cx})H
ArcTanh| 2 || Log| |+
A —c2Fr e g? g[c-F+g+x/7c2-F2+g2 Cot[i(ﬂ+2Ar‘cSin[cx])]]
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[cf—jxl—c2f2+g2) cf+g-~/-c2f2+g? Cot[i (ﬂ+2ArcSin[cx])]]
g [cf+g+«/7c2f2+g2 Cot[i (7r+2Ar‘cSin[cx])]J

[C‘F+]'l\/*C2'F2+g2) [cf+g7w—c2f2+g2 Cot[i (n+2Ar‘cSin[cx])]]
g [cf+g+«/—c2f2+g2 Cot[i (ﬂ+2ArcSin[cx])]]

i [PolyLog|2, | - PolyLog|2,

] +

1

72g4\1-c?x?

d(1-c*x*) |-18cg (-4c?f*+g”) x+18g (-4c*F+g*) \/1-c?x® ArcSin[cx] -18cf (2c*f*-g®) ArcSin[cx]? +

9cfg®Cos[2ArcSin[cx]] +6g>ArcSin[cx] Cos[3ArcSin[cx]] +9 (8c*f*-8c*f2 g*+g*)

ArcTan [ g+chan“—Ar‘cSin[c x]w ]
7T cf-g) Cot 1 71+ 2ArcSin[c x]
Jere . ! 2Ar‘cCOS[‘£] ArcTanh| | eotl | i ]+ (r-2Arcsinfex]]

c2f2_g? —c2 2, g2 g ’7c2-F2+g2

(cf+g) Tan[i(n+2Ar‘cSin[cx}H cf . (cf-g) Cot[i(n+2Ar‘cSin[cx}H
ArcTanh | | + [ArcCos|[-—] + 21 |ArcTanh| |+
Sl f.g? g /—c2f2+g2

(cf+g) Tan[1 (m+2ArcSin[cx]) ]

1
4

1 . .
[ezl (-2 ArcSinfc x]) ,7C2 'F2+g2 }
+

ArcTanh | |11 Log
NEXE -2 \/?\/E\/cwhrch
cf cf-g) Cot[l(ﬂ+2Ar‘cSin[cx}>] (cf+g) Tan[l(zr+2Ar‘cSin[cx})]
ArcCos |- —] - 2 i ArcTanh| 4 | -21iArcTanh| 4 ]
g /—c2f2+g2 /—c2f2+g2

(cf-g) Cot[i— (7 +2ArcSin[cx]) ]

) 1. ;
(l_k) <82JlAr'cSm[cx] '—c2f2+g2
2 2 ]

Vg VcFrcgx

(cf+g) [7cf+gfjx/7c2f2+g2 P
] - Ar‘cCos[—Cf} -21
g(cf+g+«/7c2f2+g2 Cot[i(n+2Ar‘cSin[cx])]] &

cf )
ArcCos [~ —] + 2 i ArcTanh|

g /—c2f2+g2

(1+icCot[? (r+2Arcsin(cx])]]

Log| Log|




120 | 5.1 Inverse sine.nb

(cf-g)cot[L (r+2ArcSin[cx])]

(cf+g) (]lC'F*]'lg+\/7c2-F2+g2) (]‘1+Cot[i (H+2Ar‘cSin[cx]H)
4

ArcTanh |

]

Log|

-2 fig? g [cf+g+x/7c2f2+g2 Cot [, (71+2Arcsin[cx])]]
[cf—ix/—c2f2+g2) [cf+g—xl—c2fz+g2 Cot[i (7r+2Ar‘cSin[cx])]]
g (cf+g+xl—c2f2+g2 Cot[i (7r+2Ar‘cSin[cx])]]

(cf+ix/—c21°2+g2J (cf+g—x/—c2f2+g2 Cot[i— (7T+2Arcsin[cx}>])
g (cf+g+x/7c2f2+g2 Cot[i— (JHZAr'cSin[cx})])

i PolyLog[Z,

} _

Polylog [2,

] +

18 c f g2 ArcSin[c x] Sin[2ArcSin[cx]] -2g3Sin[3 ArcSin[cx]] || - bd?

1
d(1-c*x*) [-2cgx+2g+/1-c®x* ArcSin[cx] +cFfArcSin[cx]?+ (-2 2+ g?)
32g2+1-c?x?
ArcT g+c~FTan{§ArcSin[cx]]
s ArcTan | N ] 1 o f (cf-g) Cot[F (m+2Arcsinfcx])]

+ 2 ArcCos [— 7] ArcTanh [

/C2F27g2 ’—c2f2+g2 g /7c2f2+g2

| + (m-2ArcSin[cx])

(cf+g) Tan[1 (r+2ArcSin[cx])] cf (cf-g) Cot[L (r+2ArcSin[cx])]

ArcTanh | 4 | + |ArcCos|[- —] +21i |ArcTanh| 4 |+
_2f2 g2 g /—c2f2+g2
(cf+g) Tan[1 (r+2ArcSin[cx]) ] e Ur2Aresiniex]) [ o £ g2
ArcTanh | 4 |11 Log| |+
N -c2f2ig? V2 /g Vcf+cgx

cf (cf-g) Cot[: (n+2ArcSin[cx])] (cf+g) Tan[L (r+2ArcSin[cx]) ]

ArcCos |- —] -2 i ArcTanh| 4 | -2 1iArcTanh| 4 ]

g /—c2f2+g2 /—c2f2+g2
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(cf-g) cot[2 (r+2ArcSin[cx])]

1
4

cf )
ArcCos |- —] + 2 i ArcTanh|

X 1, .
(l_ L) e;nAr‘cSln[cx] ,—CZ 'F2+g2
2 2
g /—c2f2+g2

Vg Vefrcgx
(cf+g) [—cf+g—i\/m (1+1‘1Cot[‘1: (zr+2Ar‘cSin[cx]H)
g (cf+g+\/mCot[i— (n+2Ar‘cSin[cx])]]

(cf-g) Cot[l <7T+2AI"CSin[CX])] (cf+g) (jcf—jg+xl—c2f2+g2) (1'1+Cot[i (7r+2Ar‘cSin[cx]H)
A -c2f2ig? g [c-F+g+\/—c2-F2+g2 Cot[i (71+2Ar'csin[cx])]]

[cf—jxl—cthgz) [cf+g—w/—c2f2+g2 Cot[i (H+2Ar‘cSin[cx])]]
g [cf+g+x17c2f2+g2 Cot[i (H+2Ar‘cSin[cx])]]

(cf+jx/—c21‘2+g2) (cf+g—xl—c2f2+g2 Cot[i (ﬂ+2Ar‘cSin[cx}>])

Log| - J | Log]

cf
ArcCos[- —] - 21
g

] -

IS

ArcTanh |

] J +

Log|

i PolyLog[Z,

} .

PolyLog|2, ] -
g (c-F+g+x/7c2-F2+g2 Cot[i <7T+2Ar‘csin[cx})])
ArcTan [ g+C'FTan“—Ar‘cSin[c x]w ]
a o cf-g) Cot|[? (;+2ArcSinfcx]
! d(1-c*x?) cfe + 1 2Ar‘cCos[—£] ArcTanh | ( ) [4 ( )] |+

16 V1 -c?2x? /C2F27g2 /—c2f2+g2 g /—c2f2+g2
(cf+g) Tan[i (7 +2Arcsin[cx]) ]

’—c2f2+g2

(7-2ArcSin[cx]) ArcTanh|

|+

Cf (cf-g) Cot[l<ﬂ+2ArcSin[cx])] (cf+g) Tan[l(ﬂ+2Ar‘cSin[cx}H
ArcCos|[-——] +21i |ArcTanh| 4 | +ArcTanh| 4 ]
g ’—c2f2+g2 /—c2f2+g2
ej—j(n—ZAr‘cSin[cx]) /—Cz f2+g2
Log| ]+
V2 g Vefrcgx

(cf-g) Cot{i (7 +2Arcsinfcx]) ]

cf , ,
ArcCos |- —] - 2 i ArcTanh| | -21iArcTanh|

g ’—CZ'F2+g2 ’—CZF2+g2

(cf+g) Tan[i (7 +2Arcsin[cx]) ] ]]
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(i_ i) egiAr‘cSin[cx] /—CZ £2 +g2

Vg VeFicgx
(cf+g) (-chg-j\/m
g(cf+g+\/mCot[i(7(+2Ar‘cSin[cx]HJ
: (cf+g) (jcf—jg+«/—czfz+g2] (J'HCot[j—t <7T+2Ar'cSin[cx})])

\/m g(cf+g+\/mmt[i(n+2ArcSin[cx])})
(cf—j\m) cf+g—\/mCot[i—<ﬂ+2Ar‘cSin[cx}H)

g(cf+g+\/mmt[i—(n+2Ar~cSin[cx}>])

(cf+jw/—c2f2+g2] (c-FJrg—«/—cz-Ferg2 Cot[i (7r+2Ar‘cSin[cx]HJ
g(cf+g+«/7c21‘2+g2 Cot[i (7r+2Ar‘cSin[cx]H)

(cf-g) Cot]

1
4

cf ,
ArcCos |- —] + 2 i ArcTanh|

g /—CZ'F2+g2

(1+1’1Cot[i (ﬁ+2Ar‘cSin[cx])])

] -

Log|

(m+2ArcSin[cx]) | ]]

cf
ArcCos |- —] -
g

} _

Log|

(cf-g)cot[L (n+2ArcSin[cx])]

2 i ArcTanh |

] ] +

Log|

—

i |PolylLog [2,

] -

PolyLog [2,

] +

1

144 g* /1 - c? x?

d(1-c*x*) |-18cg (-4c*f+g*) x+18g (-4c*f2+g*) \/1-c*x* ArcSin[cx] -

18 cf (2c*f?-g*) ArcSin[cx]?+9cfg?Cos[2ArcSin[cx]] +
6 g> ArcSin[c x] Cos[3ArcSin[cx]] +9 (8c*f*-8c* > g*+g*)

g+cfTan “—Ar‘csin[c x] w ]

[ cf-g) Cot[? (n+2ArcSinfcx]
e + ! 2Ar‘cCos[—£]Ar‘cTanh[< ) {4( H

/cz'Fz—gZ /—c2f2+g2 g ’—c2f2+g2

nArcTan|

|+ (m-2Arcsin[cx])

(cf+g) Tan[i(nJrZAr‘cSin[cx}H cf . (cf-g) Cot[i(nJrZAr'cSin[cx}H
ArcTanh | | + [ArcCos |- —] + 21 |ArcTanh| |+
_C2f.g? g /—c2f2+g2
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1

e;i (-2 ArcSin[c x]) ,—CZ 'FZ + g2
|+

(cf+g) Tan[i— (m+2Arcsin[cx]) ]

ArcTanh | |11 Log|[
N -c2f2ig? V2 /g Vcfrcgx
(cf-g) Cot[i(n+2Ar‘cSin[cx})] (cf+g) Tan[i—

cf ) .
ArcCos |- —] -2 iArcTanh| | -21iArcTanh|

g /—c2f2+g2 /—c2f2+g2
[(i_i) ei—]‘tAr‘cSin[cx] '—CZ'F2+g2
g ’—c2f2+g2

\/g\/c-FJrch
(cf+g) [—cf+g—ix/—c2f2+g2 (1+1’1Cot[%(71+2Ar‘cSin[cx})”
g[cf+g+x/—c2f2+g2 Cot[i(;szr‘cSin[cx])]]
(C'F—g) Cot[— <7T+2Ar‘cSin[cx])] (cf+g) (jcf—jg+d7c2f2+g2) (1‘1+C0t[i (7r+2Ar‘cSin[cx]H)
A -c2f2,g? g[cf+g+xl—c2fz+g2 Cot[i(n+2Ar‘cSin[cx])]]
[cffjxlfczf%gz) [cf+g7w/7c2fz+g2 Cot[i <7T+2AI"CSin[CX])]]
g[cf+g+«/7c2f2+g2 Cot[i(n+2Ar‘cSin[cx])]]

(C‘FJr]'l\/szfergZJ (cf+gfx/7c2f2+g2 Cot[i— (7r+2Ar'cSin[cx}>])

(m+2ArcSin[cx]) | }J

(cf-g)cCot|[ (m+2ArcSin[cx]) |

1
4

| - |ArcCos |- i} +21iArcTanh| ]

Log|

cf
ArcCos[-—] - 21
g

] -

1

IS

ArcTanh |

] J+

Log|

i PolyLog[Z,

} ,

PolyLog|2, ] *
g (cf+g+w7c2fz+g2 Cot[i— <7r+2Ar‘cSin[cx})])
1
18 c fg? ArcSin[c x] Sin[2ArcSin[cx]] -2g>Sin[3ArcSin[cx]] |- —————/d (1-c*x?)
32V1-c?x?

3254 x 243 f2x 2cx 2 (16ctfP-12c2f2g?+gt) V1-c?x? ArcSin[cx]
- + - + +
g

g’ g g°

5
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16 c® > ArcSin[cx]? 16 ¢33 ArcSin[cx]?

+

g° g*
3cfArcSin[cx]? 2cf (-2c?f?+g?) Cos[2ArcSin[cx]]
g’ ' g i
8 c2 f2 ArcSin[c x] Cos[3 ArcSin[c x] ]
+
3g3
2 ArcSin[c x] Cos[3 ArcSin[c x]]
+
3g
cfCos[4ArcSin[cx]] 2ArcSin[cx] Cos[5ArcSin[cx]]
+ +
4 g2 5g
1
—~ (-2c2F2+g?) (16" F*-16C* F2 g%+ g*)
g
ArcTan [ g+chan“—Ar‘cSin[c x]w }
7T 1 .
[cr e 1 cf (cf-g) Cot[ (m+2ArcSin[cx])]
S + 2 ArcCos |- —] ArcTanh]| 4 ]+ (m-2Arcsinfcx])

/c2f27g2 /—c2f2+g2 g /7c2-F2+g2

(cf+g) Tan[L (r+2ArcSin[cx]) ] cf (cf-g) cot[L (r+2ArcSin[cx])]
ArcTanh | 4 | + |ArcCos[-—] +21i |ArcTanh| 4 |+
_2f,g? g /—CZ'F2+g2
cf+g) Tan|2 (7+2Arcsin[cx] H et (r2Arcsiniex)) [T o £, g2
ArcTanh | 4 ||| Log] |+
—c2f2ig? \/?\/E\/C'F+ng
cf (cf-g) Cot[l(ﬁJrZAr‘cSin[cx])] (cf+g) Tan[l(nJrZAr‘cSin[cx])]
ArcCos |- —] - 2 i ArcTanh| 4 | -21iArcTanh| 4 ]
g /—c2f2+g2 /—CZ'F2+g2

1_ 1) gyiAnesiniex) N -c2f2ig? cf-g)cot[t (m+2ArcSin[cx]
Log[(2 2) | - APCCOS[—E]-%—Z]'].AI"CTanh{( ) [4( )]]
Vg cFrcgx g Jooeg

(cf+g) (—cf+g—'w/—c2f2+g2 (1+1‘1Cot[i(n+2Ar‘cSin[cx])]) cf
Log[ }— Ar‘cCos[—f] —ZJiAr‘cTanh[

g[cf+g+«/7czfz+g2 Cot[i(szAr‘cSin[cx])]) g
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(cf-g) Cot[L (m+2ArcSin[cx])] (cf+g) (jcf—jg+«/752f2+g2] (1‘1+Cot[i <n+2ArcSin[cx])])
A\ -2 frig? g (cf+g+«/7c21‘2+g2 Cot [} (7r+2Ar‘cSin[cx]H)

(cf—ix/—c2f2+g2) (cf+g—x/—c2f2+g2 Cot[i— (n+2Ar‘cSin[cx})])

1

IS

|| Log] | +1

PolyLog[Z, }’
g (cf+g+w/—c2f2+g2 Cot[i— (n+2Ar‘cSin[cx])]]
(cf+1’m/—c2f2+g2) [cf+g—w/—c2f2+g2 Cot[i (7r+2Ar'cSin[cx])]]
PolyLog[Z, ] -
g (cf+g+«/7c2f2+g2 Cot[i (zr+2Ar'cSin[cx])]J
8 c3 f3 ArcSin[c x] Sin[2ArcSin[cx]] 4 cfArcSin[cx] Sin[2ArcSin[cx]] 8c?f2Sin[3ArcSin[cx]]
+ + -
g* g’ 9g’
2Sin[3ArcSin[cx]] cfArcSin[cx] Sin[4ArcSin[cx]]
+ _
9g g’

2Sin[5ArcSin[cx]]
25¢g

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

a+bArcSin[c x]
J dx

fogx) Vd-cZdx?

Optimal (type 4, 380 leaves, 10 steps):

iV1-c2x?* (a+bArcSin[cx]) Log[1- i e )l 1o x? (a+bArcSin[cx]) Log[1- w]
cf-n/c?f2-g? cf+r) c? f2-g?

.
A2 f2-g? \d-c?2dx? A2 f2-g? \/d-c?2dx?

bv/1-c?x? Polylog[2, *&——& e ] bV1-c2x? PolyLog|2, ity

cf-q/c?f2-g? . ¢ f+rf c? f2-g?
A €2 f2-g? A/d-c?dx? A2 f2-g? \d-c?2dx?

Result (type 4, 1090 leaves):
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alog[f+gx] alog[d (g+c2fx) +Vd /-c2f2+g? \/d-c2dx? |
- +

Va2 fg Va+[-af.g

g+cfTan “—Ar‘csin[c x] w ]

nArcTan| cf-g) cOt[i (7 +2Arcsin(cx]) |

- ba/1-c?2x? cfe + 1 2 ArcCos | - i] ArcTanh | ( |+
Vd-c?dx? [c2f2 _ g2 [_c2f2, g2 g [_c2f2. g2

. (cf+g) Tan[i—(n+2Ar‘cSin[cx])] cf .
(m-2Arcsin[cx]) ArcTanh| | + |ArcCos[-—] + 21 |ArcTanh|
/—c2f2+g2 g
(cf-g) Cot[i (7+2Arcsin(c x])] (cf+g) Tan[i (7+2Arcsinc x})] es & Ur2Aresiniex]) [ o £2 . g2
| +ArcTanh| |11 Log| |+
A -c2frg? A -c2f2g? V2 Vg o (frgx)

(cf-g) Cot[i (m+2ArcSin[cx]) ]

cf
Ar‘cCos[——] -2 JiAr‘cTanh[ ] —ZJiAr‘cTanh[

(c-F+g) Tan[i <n+2ArcSin[cx])] ]

L) gpianesinien) [Toagr o2 cf-g) Cot[: (;r+2ArcSin[cx]
Log[(2 2> |- Ar‘cCos{_ﬁ]JrziAr‘cTanh[( ) L | H]}
Vg /e (Frgx) g NEXE -2
(cf+g) [7cf+gfj«/7c2f2+g2 (1+11Cot[i—(n+2ArcSin[cx})}) cf
Log| | - |ArcCos |- —] -

g(C‘F+g+w/7C2‘F2+g2 Cot[i(n+2ArcSin[cx])]] &

(cf-g)cot[t (r+2ArcSin[cx])]

: (cf+g) (icf—jg+\m) (J’L+Cot[i(JT+2Ar‘cSin[cx]H)
Jocfg g[cf+g+\/mCot[i<7T+2Ar‘cSin[cx])]]
(C‘Ffl'lx/fczf2+g2) [cf+g—«/—c2f2+g2 Cot[i (ﬂ+2ArcSin[cx])]J
g(cf+g+mC0t[i(7r+2Ar‘cSin[cx]H)
(c-F+Jix/—c2-F2+g2) (C'F+g—x/—c2f2+g2 Cot[i <n+2ArcSin[cx})])
g[cf+g+\/mCot[i<7T+2Ar‘cSin[cx])]]

2i ArcTanh|

] I+

Log |

i [PolyLog|2,

] _

Polylog|2,

]
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Problem 48: Result more than twice size of optimal antiderivative.

a+bArcSin[cx]
J dx

f+gx)2\/d—c2dx2

Optimal (type 4, 507 leaves, 13 steps):
ic2fF/1-c2x? (a+bArcSinfcx]) Log[1 - detfreiiniex g

cf-/c?f2-g?

g (1-c*x?) (a+bArcSin[cx])
(2F2_g2) (frgx) Va_cTdxt (6 g2) > Vd-Tdx
ic2f/1-c?x? (a+bArcSin[cx]) Log[1 - L e
| ) [ C firf 2 F2g? ) bcvV1-c?2x? Log[f+gx]
(czw‘czfgz)yzx/dfczdx2 (czfzfgz)m
bc2f~/1-c2x? Polylog[2, *™ e ] pc2f-/1-c2x? Polylog[2, *¢" e
[ ’ cf-fc?f2-g? } [ ’ cffc? f2-g? }
+
(6 g2) 2 d-Tdx (2 f_g2) 2 d-Tdx

Result (type 4, 1414 leaves):

) ag\/ -1+c2x?) . ac?flog[f+gx] ac?flog[dg+c2dfx+/d /-2 g \/ ~1+c?x?) ]+

d<,c2f2+g)<{+gx) Vd (cf-g) (cfrg)/-c2f2+g? Vd (cf-g) (cf+g)«/—c2f2+g2

g (1-c?x?) ArcSin[cx] V1-c2x? L08[1+gf} 1

bc - +
(cf-g) (cf+g) (cf+cgx)q/d(1-c2x?) (c2f2-g?) /d (1-c2x?) (c2F2-g?) \/d (1-c2x?)

g+cC fTan“—Ar‘cSln [c Xﬂ }

2 2 1
+ 2 (E—Ar‘csin[c x}) ArcTanh |
/ 2.F2 ;_Cz.Fergz 2

(—cf+g) Tan[% (f—ArcSin[cx]H

yrAr-cTan[ (c-F+g> Cot[i(l—Al"CSIH[ ])]

’—c2f2+g2

cf+g)cot[L (Z-ArcSin[cx]
Ar‘cTanh[( ) {2( )]]_

’—c2f2+g2

cf/1-c?x?

] -

cf )
ArcCos|[-—] -21
g

cf
2 ArcCos |- —] ArcTanh|
g | _c2f2 . g?

(-cf+g) Tan[i (1 ArcSin|[c }H }]

|+

il [amg
.
V2 g NeFregx

ArcTanh |

S22, g2
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cf+g) cot[L [Z-ArcSin[cx]
ArcCos[—£]+2j1 ( ) [2(2 )

~cf+g) Tan[2 (X - ArcSin[cx]
ArcTanh | H—Ar‘cTanh[( ) [2(2 )HJ]
%i(%—Ar‘cSin[cx]) \/ﬁ ~cf+g) Tan[t [Z - ArcSin[cx]
Log[e T8 ] AFCCOS[*E]JrZ]'lAPCTanh[( ) [2(2 H}
g cer - e

Log[l—

[c-F—Jix/—cz-Fergz) [c-F+g—x/—c2-F2+g2 Tan[% (f—Ar‘cSin[cx})])
|+
g [c-F+g+«/7c2-F2+g2 Tan[% (?—Ar‘csin[cx})])

cf ,
~ArcCos |- —] +2 i ArcTanh|
g

,Apcsin[cx})} (c-FHl 2f2+g] cf+rg-/-c2f2+g? Tan[ (f—Ar‘cSin[cx])])

]+
(C.F+g+\/TgTan (——AI"CSln[ ])})
(cf—j«/—c2f2+g2J (cf+g—x/—c2f2+g2 Tan{%(f—Ar‘cSin[cx])})

]_
g(cf+g+«/_c2f2+g2 Tan[i(f—Ar‘cSin[cx]H)

]

Log[1 -

i [PolyLog|2,

(cf+1’1«/—c2f2+g2] (cf+g—«/—c21:2+g2 Tan[i (f—Ar‘cSin[cx])]]
]
g (cf+g+w/—c2f2+g2 Tan[% (f—Ar‘cSin[cx])]J

PolyLog|2,

Problem 51: Result unnecessarily involves higher level functions.
(f+gx) (a+bArcSin[cx])
J (d-c2dx?)*?

dx

Optimal (type 3, 144 leaves, 6 steps):

(g+c2fx) (a+bArcSin[cx]) b (cf+g)V1-c2x? Log[l-cx] b (cf-g)V1-c*x* Log[l+cCX]
+ +
c2dvd-c?2dx? 2c2dd-c?dx?

2c2dd-c?dx?
Result (type 4, 147 leaves):
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1
2 (—c2)3/2 d? (-1+c?x?)

(Zjbchll—czxz EllipticF[i ArcSinh[+/-c? x|, 1] ++/-¢? [Za (g+c?fx) +2b (g+c?Ffx)ArcSin[cx] +bcf+/1-c?x? Log[-1+c?x?]

d-c?dx?

|

Problem 52: Result more than twice size of optimal antiderivative.

J a+bArcSin[cx] dx

figx) (d-c2dx?)*?

Optimal (type 4, 654 leaves, 20 steps):

ig2V1-c?x? (a+bArcSin[cx]) Log[1- By

cf-fc?f2-g?

Vi-c2x? (a+bArcSin[cx]) Cot[f + iAr‘cSin[c x] |

- +

2d (cf-g) Va-cZdxd d (262 g2) ¥ d
. . : nAr‘cSin[c'g

ig?V1-c?x* (a+bArcsin[cx]) Log[l- S:W] b~/1-c?x? Log[Cos[f+§Ar‘cSin[cx]H b+1-c?x2 Log[Sin[eriAr‘cSin[cx}H

+ + +
d(c2f2-g2)¥2/d-c2dx? d(cf+g)Vd-c2dx? d(cf-g)d-c2dx?
;o1 ArcSin[cx] ;o1 ArcSin[cx]
bg?+/1-c?x? Polylog[2, 4&:;/@} bg?/1-c?x? Polylog[2, :f\/ﬁgf} V1-cx2 (a+bArcSin[cx]) Tan[f+§ArcSin[cx]}
- +
d (22 -g2)> 2 Va-ctaxd d (- g2) ¥ Vd-ctaxd 2d (cfeg) Va-cTdx

Result (type 4, 1637 leaves):

(—ag+ac2fx)\/—d<—1+c2x2> ag?Llog[f+gx]

+ _
d? (-2 f2+g?) (-1+c2x?) 42 (cfig) (cfsg) [_c2f2, g2
agZLOg[dg+C2d'FX+\/? —C2f2+g2 \/—d (—1+C2X2> } 1 gw/l_czxz Ar\csin[cx]

b |- _

d*2 (-cf+g) (cfrg)-c2f+g? d (-c2f2+g?) \/d (1-c2x?)

V1-c?x? Log[Cos[%Ar‘cSin[cx]] —Sin[iAr‘cSin[c x]]] V1-c2x? Log[Cos[iAr'cSin[c x] | +Sin[iAr‘cSin[cx]H

(cf+g)/d(1-c2x?) (cf-g)+/d(1-c2x?)
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S ArcTan [ g+c fTan {lAr‘cSin[c x] w
1

]
g24/1-cx? Jere . !
(-cf+g) (cf+g)+/d(1-c2x?) A/ c2 2 - g2 NEX=E T

N
_h
+
4]
0
o
+

2 (1 — ArcSin[c x] ) ArcTanh |
2

(~cfrg)Tan[L (2 Arcsincx] )]

/—c2f2+g2

| - 2ArcCos |- i] ArcTanh |

/—CZ'F2+g2 g

(cf+g) Cot[% (f_Ar‘cSin[cx])]

cf .
ArcCos |- —] -21

—cf+g) Tan[L (£ - ArcSin[cx]
ArcTanh [ | - ArcTanh| ( > {2 (2 )] ]]]
g 22, g2 /—c2f2+g2
e—i—j (g—Ar‘cSin[cx]) [ 22, g2
Log| |+
cf+g)cot[L (Z-ArcSin[cx] —cf+g) Tan[L (£ - ArcSin[cx]
ArcCos{—£}+Zi Ar‘cTanh{( > [2(2 )]]—Ar‘cTanh[< > [2(2 )]]]]
g ’—c2f2+g2 /—c2f2+g2
%J’l(?APcSin[cx})m ~cf+g)Tan[% [Z - ArcSin[c x]
Log[(E cT e ] Ar‘cCos[fﬂ}+21’LAr~cTanh[< > [2(2 )]]
\/Tx/gx/cf+ch g

[_c2f2. g2
(cf—jxl—c2f2+g2] (cf+g—«/—c2f2+g2 Tan[i (l Ar‘cSin[cx])]]

2_

|+
g(cf+g+«/7c2f2+g2 Tan[i (ngr'cSin[cx])]J

Log[l—

cf
—-ArcCos [— 7} + 2 1 ArcTanh [
g

(-cf+g) Tan[i (%—AI"CSin[CX])]

-

|+
g [cf+g+\/mTan[% (f—Ar‘cSin[cx})])
[cf—jxl—c2f2+g2) [cf+g—xl—c2f2+g2 Tan[% (5 Ar‘cSin[cx})]]

[C'F+j. —c2f2+g2) [cf+g—«/—c2f2+g2 Tan[%(1 Ar‘cSin[cx})])
]

Log[1-

S22, g2

z .
i [PolyLog|2,

| - PolyLog|2,
g [cf+g+\mTan[i (ifArcSin[CX])]]
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[Cf+]'l\/7C2‘F2+g2) cfrg-+/-c2f2+g? Tan[i (ffAr'cSin[cxj)])
g [cf+g+«/7c2f2+g2 Tan[i (ffArcSin[cx])]]

} -

v1-c2x? ArcSin[cx] Sin[%Ar‘cSin[c x] | v1-c2x? ArcSin[cx] Sin[%Ar‘cSin[c x] |

(cf+g)/d(1-c*x?) (Cos[iAr‘cSin[cx]} —Sin[iAr‘cSin[cx}]) (cf-g)/d(1-c*x?) (Cos[iAr‘cSin[cx]} +Sin[iAr‘cSin[cx}])

Problem 54: Result unnecessarily involves higher level functions.

(-F+gx>3 (a+bArcsinfcx])
J dx

(d-c2dx?)>?

Optimal (type 3, 410leaves, 10 steps):
b(f+gx) (c2f2+g>+2c?fgx) 2(cf-g) (cf+g) (g+c?Ffx) (a+bArcSin[cx])

_ 6c3d2\/1-c2x2 v/d-c2dx? ' 3c4d2+/d-c2dx? '
(g+c?fx) (F+gx)2 (a+bArcsinfcx]) b (cf-g) (cf+g)2mLog[1—cx]
3@ (1) Vd-dad 3¢ @A dx )
bg(cf+g)2mLog[1—cx1 +b(cw‘:—g)zgx/ﬁLog[1+cx1 +b(cf—g)2 (cf+g) V1-c2x? Log[l+cx]
12c4d?\/d-c2dx? 12c4d2/d-c2dx? 3c¢td2+/d-c2dx?
Result (type 4, 366 leaves):
1

6ct/-c? d (-1+c2x?)?
\Jd-c?dx* |ibcg (3c*f*-5¢%) (1—c2x2)3’/2EllipticF[J’lAr‘c:Sinh[x/—c2 x|, 1] -4/ -¢? (—6ac2f2g+4ag3—6ac4f3x—
6aclg’x?+4ac®FPxP-6actfg2x®+bc3f31-c?x> +3bcfg?1-c?x? +3bc3f2gx~/1-c?x? +bcgdix/1-c2x% +

2b (2g°+2c*Fx>-32g (F+g>x*) -3 c* fx (F2+g?x?)) ArcSin[cx] -bcf (2?2 -3¢?) (1—c2x2)3/2Log[—1+c2x2}))
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Problem 55: Result unnecessarily involves higher level functions.

f 2 b ArcSi
J( +gx> (a+ rc 1n[cx]) ax

(d—czdxz)s/2

Optimal (type 3, 271 leaves, 10 steps):
bx (2fg+ (c?f2+g?) x) 2f (g+c*fx) (a+bArcSin[cx]) x(f+gx)2(a+bAr‘cSin[cx])
+

_6cd2\/1—c2x2 \d-c2dx? 3c2d2/d-c2dx® ' 3d2 (1-c2x?) Vd-c2dx? )
b(2cf-g) (cf+g)mLog[17cx] b(cf-g) (2cf+g)mLog[1+cx]

6 d-cTdx’ ) 6 dd-cTdx
Result (type 4, 285leaves):

1

cyJd-c?dx® |[2ibc?fg(1-¢? x2)3/2 EllipticF[i ArcSinh[+/-c? x|, 1] -

6 (—cZ)S/Z d3 (—1+c2x2)2

A\ -¢? (—4ac1cg—6ac3-F2x+4ac5-F2x3—2ac3g2x3ercz-szll—czx2 +bg?/1-c?x? +2bc?fgx~/1-c?x% +

2bc (-2fg-2gx®+c?fx (-3+2c?x*)) ArcSin[cx] -b (2c* 2 - g?) (1—c2x2)3/2Log[—1+c2x2]

Problem 56: Result unnecessarily involves higher level functions.

f b ArcSi
J( +gx) (a+bArc 1n[cx})dlx

(d-c2dx?)>?
Optimal (type 3, 228 leaves, 6 steps):
b (f+gXx) 2fx (a+bArcsinfcx])
76cd2\/1—c2x2 \d-c2dx? ' 3d2+/d-c2dx?
(g+c?fx) (a+bArcSin[cx]) bg+/1-c2x? ArcTanh[c x] bfV1-c2x* Log[1-c2x?]
sed (1o Va-ddd  sa@Vd-dad  3cdvd-cdd

+

Result (type 4, 208 leaves):
—([ d-c?dx? J'lbcg(1—c2x2)3/2EllipticF[JiAr‘cSinh[x/—c2 x|, 1] +4/-c? (2ag+6acz-Fx—4ac“-Fx3’—bc1cx/1—c2x2 ~bcgxa/1-c2x® +

2b (g+c?fx (3-2c*x%)) ArcSin[cx] +2bcf (1—c2x2)3/2Log[—1+c2x2}))]/ (6 (—c2)3/2d3 (—1+c2x2)2))
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Problem 61: Unable to integrate problem.
J\/d—czdx2 (a+bArcsin[cx])?

f+rgx

dx

Optimal (type 4, 1442 leaves, 38 steps):
a?Vd-c2dx? 2b%2+/d-c?dx®* 2abcxVd-c?2dx? 2abrd-c?dx? ArcSin[cx] 2b%?cxvd-c?2dx? ArcSin[c x]
_ . _

- +

g g gV1-c?x? g gV1-c2x?
Z.FZ . 3
b2+/d-c2dx? ArcSin[cx]2 cxVd-c2dx? (a+bAr‘c:Sin[cx])3 (1’cgz )m<a+bAr‘csln[cx})
. _
g8 3bg/1-c?2x? 3bc (frgx) Vi-c?x?

, a?y/c2fr-g? \/mAr‘cTan[—g—“z‘cX ]
A €2 f2-g? 4J1-c?x?
.

+

Vi-c2x? \Vd-c2dx? (a+bArcSin[cx])

3bc('F+gx> g2\V1-c2x2
2iab~/c?2f?-g2 /d-c?dx? ArcSin[c x] Log[l—w&} ib2/c?f2-g? \/d-c?dx? ArcSin[cx}zLog[l—M&]
cf-fc?f2-g? cf-/c?f2-g?
+
g2 V1-2x2 g2V/1-c2x?
2iab+/c2f2-g2 /d-c2dx® ArcSin[c x] Log[lfwﬂ 1b2+/c2f2-g2 \/d-c?dx? Ar'cSin[cx}ZLog[lfwg—]
cffc?f2-g? cffc?f2-g?
g2V1-c?x? g2V1-c2x?
2ab+/c2f2-g2 +/d-c2dx? PolyLog|2, w] 2b2+/c?f2-g? \/d-c?dx? ArcSin[cx] Polylog|2, w}
cf-q/c?f2-g? cf-n/c?f2-g?
+
g2\/1i-2x? g2 V1-2x2
2ab+/c2f2-g2 \/d-c2dx? Polylog|2, wgﬂ 2b2,/c2f2-g2 \/d-c2dx? ArcSin[cx] Polylog|2, wﬂ
c i) c? f2-g? ¢ f+af c? f2-g?
g2/1-c2x? g2 V1-2x2
2ib%+/c2f2-g> \/d-c?dx? PolyLog[}, w&] 2ib%+/c?f2-g% \/d-c?dx? PolyLog[B, M&]
cf-r/c?f2-g? cfifc?f2-g?
g2 V1-2x2 g2vV/1-2x2
Result (type 8, 35leaves):

Vd-c2dx?* (a+bArcSin[cx])?
J f+gx

dx
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Problem 65: Unable to integrate problem.

(d—czdx2)3/2 (a+bArcsin(c x])2
J dx

f+gx

Optimal (type 4, 1992 leaves, 50 steps):
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4b2d+/d-c2dx®2 a*d (cf-g) (cf+g>m 2b?d (cf-g) (cf+g)m b2c2dfx+/d-c2dx?
i 9g . g’ ' g’ . 4g° '
2abcd (cf-g) (cf+g)xm 2b2d(1—c2x2)m 2abd (cf-g) (cf+g)mAr‘cSin[cx}
g Vi-x _ 278 _ g
b2cdf+/d-c?dx? ArcSin[cx] 2b%cd (cf-g) (cf+g)xmAr‘cSin[cx] b’d (cf-g) (cf+g) \Jd-c2dx? ArcSin[c x]?2
N + eVi-Ix &
2bcdxm(a+bAr‘cSin[cx]) bc3dfx2m(a+bAr‘cSin[cx]) 2bc3dx3m(a+bAr‘cSin[cx])

+ +

3g\V/1-c?2x? 2g2v1-c?x? 9g+\V1-c?x?
c2dfx/d-c2dx? (a+bArcSin[cx])? d(1-c2x?)\/d-c?dx? (a+bArcSin[cx])? cdf+/d-c2dx?* (a+bArcSin[cx])’

+ +
2g2 3g 6bg2V1-c2x?
cd(cf-g) (cf+g) xVd-c2dx? (aerAr‘cSin[cx])3 d(c21“27g2)2\/d7c2dx2 (aerAr‘cSin[cx])3

3bg3V/1-c2x? 3bcgh (frgx) V1-c?x?

224 (c2# - g?) 2 /d-c?dx? ArcTan| —ECEX ]

[ 2 f2_g? [1-c2 x2

+

d(cf-g) (cf+g) V1-c2x2 \/d-c2dx? (aerAr'cSin[cx])3
+
3bcg? (f+gx) gtvV1-c2x?

2iabd (c? -szgz)y2 Vd-c2dx? ArcSin[cx] Log|1 - dethrenic g | ib2d (c? -F27g2)3/2 Vd-c2dx? ArcSin[cx]?Log[1 - dethreinic g ]

cf-r/c?f2-g? cf-fc?f2-g?
g*V1-cix? g V1-c2x?

2iabd (c2f2-g2)%?~/d-c2dx? ArcSin[cx] Log[l—w&} ib?d (c2f2-g2)%2\/d-c2dx? Ar‘cSin[cx}ZLog[l—w]

cf+r/ c? f2-g? cf+q/ c?f2-g?
+
122 gtV1-c?x?
2abd (c2f2-g2)¥2+/d-c2dx® Polylog[2, wg] 2b%d (c2£2-g2)*?+/d-c2dx? ArcSin[cx] Polylog[2, w&]

cf-q/c?f2-g? cf-r/c?f2-g?
g*\V1-c2x? g*\V1-c2x?
. iArcSin[cx]

2abd (czfz—g2)3/2 Vd-c2dx? PolyLog|2, w] 2b2d (czfz—g2)3/2 Vd-c2dx? ArcSin[cx] Polylog|2, +&———F&]

cffc?f2-g? cfirf c?f2-g?
+
g44/1_c2x2 g4"/1—C2X2

21ib2d (CZ f2 _ gz) 3/2 m PolyLog[B, i giArcsinicx] g ] 2ib2d (CZ £2_ gz) 3/2 m PolyLog[B, i glArcsinicx] g ]

cf-r/c?f2-g? c f+q) c? f2-g?
+
g*V1-c2x? gt V1-c2x?

Result (type 8, 35leaves):
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(d—czdx2)3/2 (a+bArcsin[c x])2
J dx

f+gx

Problem 69: Unable to integrate problem.

(d-c2dx?)*? (a+bArcSin[cx])?
J dx

f+gx
Optimal (type 4, 2989 leaves, 74 steps):

52b2d2+/d-c2dx? 4b*d? (c2f2-2g%) Vd-c?dx? a’d? (cZ-FZ—gZ)Z\/d—czdx2 2 b2 d2 (c21‘:2—g2)2\/d—c2dx2
N _

+

225g 9¢’ g’ g’
b2c2d2fx/d-c2dx2 b22df (2f2-2g) xVd-c2dx® p2ctd?fx3/d-c2dx?2  4abcd?xd-c2dx?
64 g* ' 4g* ' 32¢? ' 15gV1-c2x? _
2abcd? (czfzfgz)zxm 26 b2 d? (17c2x2)m 2b2d? (c2f2-2g?) (17c2x2)m
N v : 675 g : 27 g3 )
2 b2 d2 (1—c2x2)2\/m+2abd2 (c2f2-g?)%/d-c2dx? ArcSin[cx] X b2 cd?f+/d-c2dx? ArcSin[c x] )
125g g 64g2/1-c2x?
b2cd?f (c2f2—2g2) \Jd-c2dx? ArcSin[c x] 4b2cd?x+/d-c2dx? ArcSin[cx] 2b%cd? (czfz—gz)zxmm‘csin[c x]
N ) 15g1-cix N )
b2 d? (CZ-FZ—gZ)Z\/mAr‘cSin[cx]2 2bcd? (cZ-FZ—ZgZ)xm(a+bAr‘cSin[cx}) bc3d2fx2m(a+bAr‘cSin[cx}>
g + PN erra 8gI- T x )
bc3d2'F(c2-F2—2g2>xzm(aerAr‘cSin[cx]) 2bc3d2x3m(a+bAr‘cSin[cx])
2g4\1-c2x? ) 45g\1-c2x2
2bc3d? (c2f2-2¢g?) x3/d-c2dx? (a+bArcsinfcx]) . bcSd2fx*/d-c2dx® (a+bArcSinfcx]) i
9g3\/1-c2x? 8g2\/1-c2x?
2bc5d2x5m(a+bAr‘cSin[cx]) 2d2\/m(a+bAr'cSin[cx])2 czdzfxx/m(a+bAr‘cSin[cx])2
256 1-cixt ) 15¢ ’ 8¢’ 7
c2d21°(c21‘=2—2g2)xx/m(aerAr‘cSin[cx])2 czdzxzx/m(aerAr'cSin[cx])2 c“d21cx3\/m(a+bAr‘cSin[cx])2
2g* . 15g ) 4g2 '

c*d?x*+/d-c2dx? (aerAr‘cSin[cx])2 d? (c2f2-2g?) (1-c*x?) Vd-c2dx? (a+bAr‘cSin[cx})2

5g 3g’




cd?f~/d-c?dx? (a+bArcSin[cx])?

cd?f (c?f2-2g%) Vd-c?dx* (a+bArcSin[c

x])3

24bg?\/1-c?x?

cd? (c2f2-g?)?x+/d-c2dx?* (a+bArcSin[cx])?

6bg*

1-c

2

x2

+

d? (c2f2-g2)°+/d-c2dx* (a+bArcSin[cx])?

.
3bg®V1-c?x?

d? (c2F2-g2)2/1-c?x® "/d-c2dx? (a+bArcSin[c

3bcgt (frgx) V1i-c?x?

x])?

a2 g2 (Cz f2_g?

)5/2\/d—c2dx2 ArcTan|

+

grc2 fx

[c2f2 g2 [1-c2 x2

3bcgt (f+gx)
2iabd? (c2f2-g?)%?+/d-c2dx? ArcSin[cx] Log|

i ArcSin|

cx]
1- i etAresiniex] g
o2 f2 g?

g61/17C2X2

jbzdz <c2f27g2

)*2~/d - c?dx? ArcSin[cx]2 Log[1
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i eiArcSin[c x] g

cf-r/c?f2-g?

g V1-2x?
2iabd? (c2f2-g?)**~/d-c2dx* ArcSin[cx] Log|1-

i et 1 ArcSin[cx] g

cf+q/ c?f2-g?

i b2 d2 <C2'F2—g2

)>2/d - c2dx? ArcSin[cx]2Log|1-

gsﬂ/l_czxz

i ej ArcSin[cx] g

cf+rf c? f2-g?

gsﬂ/l_czxz

2abd? (szz—gz)S/szolyLog[z, w&]

cf-q/c?f2-g?

2b2d2 (262 -

gsﬂ/l_czxz

g2)*?/d-c2dx? Arcsin([cx] PolyLog|2,

i enAr‘cSlmcx g

cf-q/c?f2-g?

g64/17(:2)(2

ArcSin[

2abd? (c2 FZ—gZ)S/ZmPolyLog[Z, u] 2 b2 d2 (c2 f2_g?

cfifc?f2-g?

gsﬁ/lfczxz

)5/2 Vd-c2dx? ArcSin[cx] PolylLog|

Arcsin[c x]

2—&]

cffc?f2-g?

gfV1-_c2x?

2ib2d? (c2£2-g2)%2+/d-cZdx? Polylog[3, L e ]

cf-n/c?f2-g?

2ib’d? (c2f2-¢g

geﬂ/l_czxz

2)>/2+/d - c2d x? Polylog|3,

11 ArcSin[cx] g

¢ f+rf c? f2-g?

gé\V1-c2x2

Result (type 8, 35leaves):

(d-c2dx?)*? (a+bArcSincx])?
J dx

f+gx

Problem 73: Unable to integrate problem.

(a+bArcsin[cx])?
J dx
(

fegx) Vd-c2dx?

Optimal (type 4, 589 leaves, 12 steps):

g

1-

C

X
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ivV1-c2x? (a+bArcSin[cx])?Log ] derEe ivV1-c2x2 (a+bArcSin[cx])?Log ] dere
( ) [ cf-fc?f2-g? ( ) [ cfifc?f2-g?

N2 F2-g? \d-c?2dx? A2 f2-g? vJd-c*dx?

2bV1-c?x* (a+bArcSinfcx]) PolyLog|2, w&] 2bV1-c?x* (a+bArcSinf[cx]) PolyLog|2, w&]

cf-nfc?f2-g? . cfirf c?f2-g?
A2 F2-g? \/d-c?dx? N2 F2-g? \Jd-c?dx?

2ib2y/1-c2x2 Polylog|[3, Le" """ &] 2 b2+/1-c2x? Polylog[3, L =" "12]

cf-fc?fi-g? . cfifc?f2-g?
N €2 f2-g? d-c?dx? x/czfz—gzm

Result (type 8, 35leaves):

(a+bArcsinfcx] )2
J dx
(

frgx) Vd-c?dx?

Problem 74: Attempted integration timed out after 120 seconds.

(a+bArcsinfcx] )2
J dx
(

frgx)?Vd-c2dx?

Optimal (type 4, 1113 leaves, 20 steps):
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icvVi-c2x® (a+bArcSin(cx])® g (1-c?x?) (a+bArcSin[cx])?
" _
(2 f_g) Va-cdxt (2F_g2) (Frgx) VA-Zaxd
2bcv1-c?x?> (a+bArcSin[cx]) Log 1 derEe ic2fvV1-c2x2 (a+bArcSin[cx])? Log 1 ierEe
Yewrral | Logla - L] T | e
(g2 V- cTdx (g2 d cdxt
2bcv1-c?x?> (a+bArcSin[cx]) Log ] derEme ic2fvV1-c2x2 (a+bArcSin[cx])? Log 1 ieEe
( ) [ cfifc?f2-g? } ( ) [ cfirfc?f2-g? }
+
(g2 V- cTdxt (g2 d cdxt
2ib2c/1-c?x? Polylog|2 ielhrenic g 2bc?fv1-c?x?> (a+bArcSin[cx]) PolyLog|2 delhrnic g
[ ’ cf-fc?f2-g? ] < ) [ ’ cf-fc?f2-g? ]
(2 f g2 VA cTdxt (- g2)¥2d - cdxt
2ib2c/1-c?x? Polylog|2 ielhrnic g 2bc?fy1-c?x?> (a+bArcSin[cx]) PolyLog|2 B
[ ’ cfifc?f2-g? ] < ) [ ’ cfifc?f2-g? ]
+
(g2 VA cTdxt (- g2)¥2d - cdxt
2ib%c2f+/1-c?x? PolylLog|3 detnicr g 21ib%c?f+/1-c?x? PolylLog|3 il g
[ ’ cf-q/c?f2-g? ] [ ’ cfifc?f2-g? ]
+
(g2 d - cZdxt (g2 d cdxt

Result (type 1, 1leaves):

???

Problem 78: Unable to integrate problem.

(a+bArcSin[cx])?
j( dx

figx) (d-c2dx?)*?

Optimal (type 4, 1137 leaves, 28 steps):
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iV1i-c2x?* (a+bArcSin[cx])? iv1-c?x® (a+bArcSin[cx])?

+

2d (cf-g)Vd-c2dx? 2d (cf+g)Vd-c2dx?
V1-c?x? (a+bAr‘cSin[cx}>2Cot[f+%Ar‘csin[cx}] 2b+/1-c2x2 (a+bApcsin[cx]) Log[l,jl(e*flAf‘CSin[CX]]
+ +
2d (cf-g)Vd-c?dx? d(cf+g)Vd-c2dx?
_ i g22vV/1-c2x? (a+bArcSin[cx])?Log[1- te e
2bv1-c2x? (a+bArcSin[cx]) Log[1- i elAresiniex]] '8 (a+ [ex])* Log| cffarg
N _
d(cf—g)m d(czfz—g2)3/2m
i g2/1-c2x? (a+bArcSin[cx])?Log[1- e e ,
te ( ’ [ ]> g[ cforfc2 g ] 21b2+/1-c?2x? PolyLog[Z, Jle’i’“‘cs”‘[cx]}
+ _
d(c2f2-g2)%%/d-c2dx? d(cf+g)Vd-c2dx?
, 2bg2\/1-c2x2 (a+bArcSin[cx]) PolyLog[2, ‘e Me
2ib2+/1-c2x2 PolyLog[Z, jejLAr'cSln[cx]} g ( * [ ]> y g[ cf—\/m]
+
d(cf-g)Vd-c2dx* d(czfz—g2)3/zm

2bg?/1-c?x? (a+bArcSin[cx]) PolyLog|2, w&] 2ib?g?+/1-c?x? Polylog|3, delhrnict g

cf+rf c? f2-g? cf-q/c?f2-g? ]
n _
d (2 ) d-cidxt d(c2f - g2) 2 Va- Tdx

. 2 2 B 2 2 i uArcSin[cx]g
21b%g?V1-c*x* Polylog|3, cf+m] +\/1—c2x2 (a+bAr‘cSin[cx])2Tan[f+%Ar‘csin[cx]}

d(c2f-g) 2 a-Zdd 2d (cfeg) Va-cTdxd

Result (type 8, 35leaves):

dx

J (a+bArcsin[c x})2
frgx) (d-c2dx?)??
( ) )

Problem 83: Unable to integrate problem.

J(a+bAr‘cSin[cx}>3Log[h (fregx)"] 4
X

1-c2x?

Optimal (type 4, 634 leaves, 15 steps):



. m(a+bArcsinfcx])?Log[1- Lot e
cifarg

im(a+bArcSin[cx])

m (a+bArcSin[c

i el ArcSin|c x] g

cffc?f2-g?

x])4Log[1—

20b2 ¢ 4bc

im (a+bArcSin[c

(a+bArcsin[cx])*Log[h (f+gx)"]
N

x])?Polylog|2,

4bc

iet ArcSin[cx] g

cf-q/c?f2-g? ]

4bc C

i ArcSin |

]) PolyLog|2, 4”3]

cfirfc?f2-g?

im(a+bArcSin(c 3bm (a+bArcSin[c

1 > Polyl_og [3 nArcSln cx] g ]

cfm

C

iArcSin|

3bm (a+bArcSin[c

c i/ c?f2-g?

x] )% Polylog|3, 4”&] 6ib?m (a+bArcSin[c

C

i et ArcSin[cx] g

cf-/c?f2-g?

x]) Polylog|4,

C

iArcSin(

x]) Polylog|4, e

cfifc?f2-g?

6ib?m (a+bArcSin|c

6 b>mPolylLog [5 e

C

ArcSin|[

6 b>mPolylLog [5 4”5]

cfifc?f2-g?

ArcSin[cx] }

cfon] 22 g

C C

Result (type 8, 37 leaves):
X] )3 Log|h (f+gx)"]

2

(a+bArcsinc
J dx

1-c2x

Problem 84: Unable to integrate problem.

x])?Loglh (f+gx)"]

2

(a+bArcsin[c
J dx

1-c?x

Optimal (type 4, 514 leaves, 13 steps):

i ArcSin(

]) Log[1 - i e

cf-fc?f2-g? ]

. M(a+bArcSin[c
im(a+bArcSinfcx])

m (a+bArcSin[c

i ArcSin|

x])7 Log[1 - +emr k|

cffc?f2-g?

12b%c 3bc

im(a+bArcSin(c

(a+bArcSin[cx])?Log[h (f+gx)"]

X] )2 PolyLog|2,

3bc

i el ArcSin[cx] g

cf-fc?f2-g? ]

+
3bc C
] ) Polyl_og [2 nAr‘cSln [ex] g ]

cfirfc?f2-g?

im(a+bArcSin(c

2bm (a+bArcSin[cx]) PolyLog|3,

i eJ'LAr(:Sin'c x] g

cf-r/c?f2-g?

C

ArcSin[

x]) Polylog|3, 4&]

cffc?f2-g?

2bm (a+bArcSin(c

2 i b>mPolylLog [4 43]

cfo~/c2f2o g?

C

ArcSin[ ArcSin[

i el <Xl g

cfirfc?f2-g?

2 i b>mPolylLog [4,

C C

C
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Result (type 8, 37 leaves):

J(a+bAr‘cSin[cx}>2Log[h (fregx)"] 4
X

1-c2x?

Problem 85: Result more than twice size of optimal antiderivative.

b ArcSi L h (f n
J(a+ rcSin[cx]) Log[h (f+gx) ]dlx

1-c2x?

Optimal (type 4, 390 leaves, 11 steps):

) , m(a+bArcSincx])?Log[1- w&] m (a+bArcSin[cx])? Log[1- w&]
im(a+bArcSinfcx]) . crfcrg i fg
6b%c 2bc 2bc

. bA S. P 1 I_ 2, i nAr‘cSinjcx]g

(a+bArcsin[cx])?Loglh (f+gx)"] im(a+bArcsincx]] PolyLog| N
N
2bc C
im(a+bArcSin[cx]) Polylog|2, w] bmPolyLog 3, w} bmPolyLog|[3, w]
cfferg cfereg cfnfcf g
c c c

Result (type 4, 5941 leaves):

mArcSin[cx] (2a+bArcSin[cx]) Log[f+gx] aArcSin[cx] (-mLog[f+gx] +Loglh (-F+gx)m])
+
2¢ c

3 1 . . ) .

acgm ——(— iArcSin[cx] - — i ArcSin[cx]?+2mLog |1+ e *ATSINIeXI] _jriog[1+ i e ArSinlex]] 4 2 ApcSin[c x]
2 3 (_;_ i) g2 2

g

Log[1+i e Aresinlex]] —ZﬂLog[Cos[lAr'cSin[c x]]] +7Log[-Cos[~ (m+2ArcSin[cx])]|]| -21iPolyLog[2, -i e“'"CSi”[“‘]]J +
2

N

1

1 1 . . . .
————————| ~i7ArcSin[cx] - — i ArcSin[cx]?+ 2 Log[1+e tASINEX] | 4 og[1 - j et Aresintex]]
3 (1 _f
2¢ (1) e

2 2

2ArcSinfcx] Log[1- i elAresiniexi] _ oy Log[Cos[lAr‘cSin[c x]]] - nLog[sin|
2

ENII

(m+2Arcsin[cx]) ]| -21iPolylog[2, i e!Aresiniex] ]) N
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1+ 1 .
g (cf-g) Cot[;<ﬂ+2Arc51n[cx})]

2 |i (7m-2ArcSin[cx])?- 321 ArcSin[ ————] ArcTan| |-

CIESIRE a Jary

[ i efJiAr‘cSin[cx] (*C‘F+ C2 .F27g2 ]
| -4 |n-4ArcSin| | -2Arcsin[cx]
e e

4 |7 +4ArcSin| | -2ArcSin[cx] | Log|[1-
g

i e—J‘LArcSin[c x] (C f+ CZ .F2 _ g2 )

Log[1+ | +4 (m-2Arcsinfcx]) Log[cf+cgx] +8ArcSin[cx] Log[cf+cgx] +
g
i e—JiAr‘cSin[cx] (*C'F+ CZ .FZ 7g2 ] i e—jAr‘cSin[cx] (C.FJr C2 .F27g2 )
81 [PolyLog|2, | +PolyLog[2, - ] +
g g
“agm —%[i i wArcSin[cx] - 1 iArcSin[cx]?+2Log|[l+e *ArSiniex]] _jriog[1+ i et Aresinlex]] 4 2 ApcSin[c x]
2c¢(-3-7)e'2 2
Log[1 + i e'Aresiniex]] —ZnLog[Cos[lAr‘cSin[c x]]] +71Log[—Cos[l (m+2Arcsin[cx])]]-21Polylog[2, -1 ze““Si“[”]U +
2 4
R (3 i rArcsin[cx] - - i Arcsin(c x]%+2Log[1+ e tATSINIexT] ;i og (1 - i et Aresinlex]]
2c (l_ f) g 2 2
c g
2ArcSin[cx] Log[1- i e*Aresiniex]] —ZHLog[Cos[lAr‘cSin[c x]]] —ﬂLog[Sin[l (m+2ArcSin[cx])]] -21iPolylog|2, jeﬂANSi”[CXW] +
2 4
cf
1 1+Cg (cf-g) Cot[: (m+2ArcSin[cx]) ]|
; . i (7-2ArcSin(c x])Z—BZjAr‘cSin[i] ArcTan]| 2 |-
1 1
e [0 (e @
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]-]_eflercSin[cx] (—C'F+ ICZ .Fz_gz ]

g

4 |7+ 4ArcSin - 2ArcSin[cx] | Log[1- | -4 |7 -4Arcsin -2 ArcSin[cx]

ti

]'le—J‘LAr‘cSin[cx] (C.f:Jr ICZ .ingz)

t

Log[1+ | +4 (n-2ArcSin[cx]) Log[cf+cgx] +8ArcSin[cx] Log[cf+cgx] +

g
i efiArcSin[cx] (—C'F+ ;Cz .F2 _gz ] i efjAr‘cSin[cx] (C‘F+ ICZ fz_gz J
81i |PolyLog|2, | +PolyLog|2, - ] +
g g
HAchan[g+chan“—Ar'cSin[c X” }
bf (-mLog[f+gx] +Logl[h (f+gx)"]) i + !
ar g Jarg
(cf-g) Cot[i (7 +2Arcsin[cx]) ] (cf+g) Tan[i (7 +2ArcSin[cx]) ]

cf .
2 ArcCos |- —| ArcTanh| | + (- 2Arcsin[cx]) ArcTanh | |+

g /—c2f2+g2 | _c2f2 g2

cf (cf-g) Cot[ (n+2ArcSin[cx])] (cf+g) Tan[: (n+2ArcSin[cx]) ]
Ar‘cCos[—f] +21 Ar‘cTanh[ 4 ] +Ar‘cTanh[ 4 }
g /7C21c2+g2 ’—c2f2+g2
e%i (-2 ArcSin[c x]) \/m
Log | |+
cf (cf-g) cot[L (n+2ArcSin[cx])] (cf+g) Tan[1 (r+2ArcSin[cx])]
ArcCos |- —] - 21 ArcTanh| 2 | -2iArcTanh]| 4 ]
g _2f2, g2 ’—c2f2+g2

. 1, .
(%7 i) e;JLAr‘cSm[cx] ,7C2 £2 +g2

\@\/C'FJrch

cf
ArcCos[- —| + 2 i ArcTanh|

g /—c2F2+g2

] .

(cf-g) Cot|[2 (7r+2Ar‘cSin[cx]H
Log | -
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(cf+g) (—cf+g—ixl—c2f2+g2 (1+]'1C0t[i(7T+2AI"CSin[CX])]) ot
Log| | - |ArcCos |- —] -
g(cf+g+«/—c2f2+g2 Cot[i(ruZAr‘cSin[cx]”) g
(cf-g)cot[® (m+2Arcsincx])] (cf+g) (icf—ig+«/—czfz+g2] (i+Cot[i (7T+2Arcsin[cx])])
2 i ArcTanh | 4 || Log| ]+
\m g(cf+g+\mCot[i(7T+2Ar‘cSin[cx]H)

(cf—jx/—cz-FZJrgz) (c-FJrg—x/—cz-Fergz Cot[i (7T+2Ar‘csin[cx}>])
g (c-F+g+x/7c2-F2+g2 Cot[i <7r+2Ar‘cSin[cx})])

(c-F+Jix/—c2-F2+g2] (c-FJrgf«/—cZFZJrgz Cot[i (7r+2Ar‘cSin[cx]H)

] -

i PolyLog[z,

] +

Polylog|2,
g(C'FJrg*\mCOtH (H+2Ar‘cSin[cx]”)
) , HAr‘cTan[g+chan“—Ar'cSin[cx]w}
Ebg(—mLog[f+gx]+Log[h (f+gx>m” M_lcf Jefg . 1

c 2g g /czfz_gz ’—c2f2+g2

cf+g)Cot[t (£ -ArcSin[cx] —cf+g) Tan[t (2 - ArcSin[cx]
< ) [2 (2 H]ZAr‘cCos[i]Ar‘cTanhH ) [2 (2 )]]Jr

\Joc2fig? g [_c2f2., g2

(-cf+g) Tan[% (5 Ar‘cSin[cx])] ]]]

2 (1 ~ ArcSin[c x] ) ArcTanh |
2

(cf+g>Cot[§(f—Ar‘cSin[cx])] 5

| - ArcTanh|

4/—c2-F2+g2 /—c2f2+g2

cf )
ArcCos |- —] - 21 |ArcTanh|

8

{eij(;Ar‘cSin[cx]) m]
G

+

Log

2_

cf+g)cot[L (Z-ArcSin[cx]
| > [2 (2 )]]—Ar‘cTanh[

_c2f2.g? /—c2f2+g2

cf )
ArcCos |- —] +21i |ArcTanh|

o g Tl (2 wesinien]|
g ]
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e%ﬁ(;;-Ar‘cSin[cx]) \/m cf
[ | - |ArcCos[- —] +2 i ArcTanh|

V2 Vg Vefrcgx & —c2f2 g2
(cf—j\/m] (cf+g—\/mTan[§(%—Ar‘cSin[cx])])
g(cf+g+x/—c2f2+g2 Tan[%(%—Ar‘cSin[cx])})
[c-FHiW) cf+g—mTan[i(f—Ar‘cSin[cx})])
g[cf+g+«/—czfz+g2 Tan[i(i—Ar‘cSin[cx})])
[cffjw/7c2f2+g2) [cf+g7w/7c2f2+g2 Tan[i(ffArcSin[cx})]]
g[cf+g+xl—czfz+g2 Tan[i(f—ArcSin[cx])]]

[C'F+]'l\/7c2f2+g2) cf+g-~/-c2f2+g? Tan[i (ffAr‘cSin[cx}H]
g (cf+g+«/7c2fz+g2 Tan[i (ifArcSin[cx])]]

—cf+g) Tan[L (Z - ArcSin[cx]
Log ( > [2(2 )]]]

cf
~ArcCos |- —] + 2 i ArcTanh|
g

Log[1 -

|+

(-cf+g) Tan[l (E—APCSin[CX])]

N

]

Log[1 -

|+

i PolyLog[Z, } - PolyLog[Z,

} .

1+t
g
= bm —]i\/— (—c2f2+g2)2 ArcSin|c x}3—24j1\/— (—c2f2+g2)2 ArcSin[ —————] ArcSin[cx]
6c\/—(—c2f2+g2)2 V2
(cf-g) Cot[2 (r+2ArcSin[cx])]
ArcTan | 4 |+
/c2f27g2
cf
1+ cg (cf-g) (Cos[lAr‘cSin[c x]] -sin[ ArcSin|c x]”
241 \/ (-c? -F2+g2)2 ArcSin|[ ————] ArcSin[c x] ArcTan| 2 2 |+
V2 c2f2_g? (Cos[iAr‘cSin[c x] | +Sin[§Ar‘cSin[cx}])

i eiAr‘cSin[cx] g
3cfq/-c?f*+g* ArcSin[cx]? Log|1+ | -
—cf+qfc2fr-g?
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i e—]‘lAr‘cSin[cx] (*C'F‘F CZ .FZ 7g2 )

] -

3\/— (-c2f2+g%)* nArcsinfcx] Log[1 -
g

1+% i @-iArcsinfcx] (—C‘F+ ICZ.FZ_gZ]

12\/— (- 1"2+g2)2 ArcSin|[ ————] ArcSin[c x] Log|[1 -

vz g
i efjAr‘cSin[cx] (—C'F+ 'CZ .FZ_gZ )

g

i eJiAr‘cSin[c x] g
3cf+/-c?f*+g* ArcSin[cx]? Log|1 - |-
cf+q/c2f2-g?

je—ﬁAr‘cSin[cx] (C‘FJr /c2f27g2 )

8

|+

3J— (—c2f2+g2)2 ArcSin[cx]? Log[1 -

] _

] +

3\/ (-2 +g2)2 nArcSin[cx] Log|[1 +

1+ cf i e—]iAr‘cSin[cx] (C'FJr c2 .FZ 7g2 )
g
12\/— (-c? -F2+g2)2 ArcSin[ ————] ArcSin[cx] Log[1 +
V2 &

i e—jAr‘cSin[cx] (C'F+ /CZ .Fz_gz )
g

ejAr‘cSin[cx]
3icf/c?f>-g? ArcSin[cx]?Log[1+ g ]+

icf-/-c2f2+g?

|+

] -

BJ— (—c2f2+g2)2 ArcSin[cx]?Log[1 +

ei ArcSin[c x] g

icf-q/-c2f2+g?
1 ArcSin[c x]
3icf+/c?f?-g? ArcSin[cx]?Log|[1+ < g |+
icf+q/-c?2f2+g?
eiAr‘cSin[cx] g
icfer/-c2Ff2+g?
[C'F—\/szz—gzj (cx+1’1\/1—c2x2 )

8

] +

3\/ <7c2f2+g2)2 ArcSin[cx]? Log[1 +

|+

BJ— (- +g2)2 ArcSin[cx]? Log[1 +

3J(c2f2+g2)2 7 ArcSinfcx] Log |1 +

} +
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1. <f (cff cz«;zfgz) [cx+ivVi-cx)
12\/— (—c2f2+g2)2 ArcSin|[ ————] ArcSin[cx] Log[1+
3 :

] -

[cf— czfz—gz](cx+j\/1—c2x2)
g
(cf+ czfz—gz](cx+i\/1—c2x2)

g

|+

3J— (—c2f2+g2)2 ArcSin[cx]?Log[1 +

} _

3J(c2f2+g2)2 nArcSin[cx] Log |1 +

1*% (cf+x/c2f2—g2)(cx+im)

12J (-2 f2+g2)2 ArcSin|[ ————] ArcSin[cx] Log[1 +

V2 g
[cf+ c? 2 - ](cx+1\/ﬁ)

] -

3\/ <762'F2+g2)2 ArcSin[cx]? Log[1 +

i el ArcSin[c x] g

IZ.FZ

i e]LAf‘CSln[C ] g

cf+r/c?f2-

e]i ArcSin[c x] g

—icf+/-c2Ff2+

i ArcSin[c x] g

6icf - +g? ArcSin[c x] PolylLog [2
Vi + g

6icf ArcSin[cx] PolylLog|2,

6cf - g% ArcSin[cx] Polylog|2,

e

—icf+a/-c2f2+

1 ArcSin[c x] g

sﬂJ (-c® £+ ¢?)® Arcsin[cx] Polylog|2,

(]

icf+r/-c2f2+

i ArcSin[c x] g

6cef - g? ArcSin[cx] PolyLog[Z, -

e

icf+q/-c2f2+
i ei ArcSin[c x] i ejl ArcSin[c x] g
fq/- +g? Polylog|3 —6cfA - + g% PolyLog|3 | -

cf-~/c?2f2-g? cf+q/c2f2-g?

61’1\/— (- F2+g2)2 ArcSin[cx] Polylog[2, -
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i ArcSin[c x] i ArcSin[c x]
6icf+/c?f-g? PolylLog|3, < & ] +6\/— (-2 f2+g2)2 PolyLog|3, c g |+
—icf+qr/-c2Ff2+g? —icf+r/-c2Ff2+g?

i ArcSin[c x] i ArcSin[c x]
6icf+/c?f-g? PolyLog|[3, - = & ] +6\/— (-2 1:2+g2)2 PolylLog|3, - € g ]
icf+r/-c?2f2+g? icf+q/-c?f2+g?

Problem 86: Attempted integration timed out after 120 seconds.

Log|h (f+gx)"
[ glh (Frex)"]
1-c?x?
Optimal (type 4, 237 leaves, 9 steps):
mArcSin[c x] Log[l - w&] mArcSin[c x] Log[l B
imArcSin[c x]? cfrf 2 F2og? [P g
2¢ C C
) im POlyLOg {2’ i el Arcsinicx] g } im POlyLOg [2, i @t ArcSin(cx] o ]
ArcSin[cx] Log[h (f+gx)"] cfferg cffcfg
+ +

C C C

Result (type 1, 1leaves):
22?

Problem 91: Result more than twice size of optimal antiderivative.

f b ArcSi
J( +gx) (a+bArcSin[cx]) ix

d+ex

Optimal (type 4, 344 leaves, 14 steps):
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bgvV1-cZx? ib(ef-dg)ArcSin[cx]? gx (a+bArcSin[cx])
- + +

b (e f-dg) ArcSin[cx] Log[1

ieel ArcSin|[c x]

cd-~/c?d?*-e?

ce 2 2 e e?

b (ef-dg) ArcSin[cx] Log[1- dee M
cdi/c2d?e? b (ef-dg)ArcSin[cx] Log[d + e x]
- +
2

2

e e

ib (ef-dg) PolyLog|2, deethresiniex]

cd-+/ c?d*-e?

(ef-dg) (a+bArcSin[cx]) Log[d +ex]

ib (ef-dg) PolyLog|2,

+

ie e1‘1Ar‘cSin[cx

cd+/ c?d?-e?

2 e2

e

Result (type 4, 750leaves):

e2
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cd

1 1+ (cd-e) Cot[ (r+2ArcSin[cx]) ]
—— |8aegx+8a(ef-dg)logld+ex] +bef Jl(7r—2Ar‘cSin[cx1)Z—BZiArcSin[—]Ar‘cTan{ = ] -
8 e? V2 c2d? - e?

A i ( 2d2 e2 ) —nAr‘cSm [cx]
4 |7+ 4ArcSin| | -2ArcSin[cx] | Log[1- |-
\/_ e

i (Cd+“/C2 d2 - e2 ) @1 Arcsin[cx]

e

4 |7 -4ArcSin - 2ArcSinfcx] | Log[1 + | +4 (n-2ArcSin[cx]) Log[c (d+ex)] +

L

i (—cd+ 2d? _e2 ) @i Arcsin[cx] i (cd+ 2d?_e2 ) @i Arcsin[cx]
8ArcSin[cx] Log[c (d+ex)] +8i |PolyLog|2, | +Polylog[2, - ]] +
e e
14 ¢d 1 .
8eV1_c2x? e (cd-e) cot[L (r+2ArcSin[cx]) ]
bg | ———— +8exArcSin[cx] -d 1'1(n—ZAr‘cSin[cx])2—3211Ar‘c5in[7]Ar‘cTan[ = | -
C \/7 c2d2_e2
1+¢4 i i 4
e i (*CdJr C2 d27e2 ) e—nAr‘cSln[cx]
4 |7 +4ArcSin| ————] - 2ArcSin[cx] | Log|1- | -4 |n-4Arcsin| | - 2Arcsin[cx]
e \/—

i (cd+ﬂ/c2d2—e2 ) e—jAr‘cSin[cx]

| +4 (m-2ArcSin[cx]) Log[c (d+ex)] +8ArcSin[cx] Log[c (d+ex)] +

Log[1+
e
i (—Cd+ c2d2 - e2 ) e—J‘LAr‘cSin[cx] i (Cd+ c2d2 - e2 ) e—J‘LAr‘cSin[cx]
81i |PolyLog|2, | +PolyLog[2, - ]]
e e
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Problem 92: Result unnecessarily involves higher level functions.

f b ArcSi
J( +gx) (a+bArcSin[cx]) x

<d+ex)2

Optimal (type 4, 358 leaves, 15 steps):

) bc (ef-dg)ArcTan| ——e<dx ]
ibgArcSin[cx]? (ef-dg) (a+bArcSinfcx]) Jea e Jiax
- - + +
2e? e? (d+ex) o2/ 22 _ e?
bgArcSinfcx] Log[1- L8] b gArcsin[cx] Log[1 - Lee =
cd-/ 2 d?-e? cd+/ ¢ d?-e? b gArcSinjc x] Log[d + e x]

+ +

2 2 2

e e e

ie e;ArcSln[c x]

cd-+/c?d?-e?

e2

ie e]‘: ArcSin[cx]

cd+/ c?d?-e?

i bgPolyLog[Z, i bgPolyLog[z,

g (a+bArcSin[cx]) Log[d +ex]

2 2

e e

Result (type 6, 590 leaves):
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1 1 d- ciz e d+ /:—2 e
AppellF1|1, 23 50 2 ]

c J .
1 |8a(-ef+dg drex drex drex deex e ArcSin[c x]
— | ———-8bf + +8aglog[d+ex] +
8 e? d+ex 1-2x2 d+ex

14 cd 1 .
) , 8dArcsin[cx] . e (cd-e) Cot[z (m+2Arcsin[cx])]
bg|i (m-2ArcSin[cx])®+ ————————— -321iArcSin[|————] ArcTan| ] -
d+ex V2 c2d?-e?

2d2 e2 ) —]lAI"CSlI’I [cXx]

o
4 |71+ 4 ArcSin - 2ArcSin[cx] Log[l—

o «

e

1 (Cd+“/C2 d2 - e2 ) @ 1 Arcsinfcx]

e

4 |7 -4ArcSin - 2ArcSinfcx] | Log[1 +

2,

| +4 (n-2ArcSin[cx]) Log[c (d+ex)] +

8cd (Log[d+ex] ~Logle+c2dx+V-c2d?+e? V1-c2x? ])

8 ArcSin[c x] Log[c (d+ex)] _

.
-c?2d?+e?

81

i ( m) —i ArcSin[c x] i ( m) —i ArcSin[c x]
| +PolyLog[2, -

e e

Polylog|2,

]

Problem 100: Result more than twice size of optimal antiderivative.

f h x2 b ArcSi
J( +gx+hx?) (a+bArc 1n[cx1)dlx

d+ex

Optimal (type 4, 459 leaves, 15 steps):
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b(4(eg-dh)+ehx) V1-c*x* bhArcSin[cx] ib (e2f-deg+d?h)ArcSin[cx]? (eg-dh)x (a+bArcSin[cx])
- - + +
2

4 c e? 4c?e 2e3 e
i e elArcsinicx] i e @iArcsinicx]
cdfc2d e cdinfc2de?

2e ’ e3 : e? )
b(e?f-deg+d?h) ArcSin[cx] Log[d+ex] (e*f-deg+d?h) (a+bArcSin[cx]) Logld+ex]

+ —
3

b (e?f-deg+d*h) ArcSin[cx] Log[1- b (e?f-deg+d*h) ArcSin[cx] Log[1 -

hx? (a+bArcSinfcx])

e3

ib (e2f-deg+d?h) PolyLog|2,

e

ie eix ArcSin[c x]

cd-~/c?d?-e?

ie eix ArcSin[cx]

cd+y/ c2d?-e?

ib (e2f-deg+d?h) PolylLog|2,

3 3

e e

Result (type 4, 1436 leaves):
a(eg-dh)x ahx? (ae’f-adeg+ad’h) Log[d+ex]

+

e? 2e e3
14+ 4 1 .
1 e (cd-e) Cot[z (m+2Arcsin[cx])]
—bf |1 (Jr—ZAr‘cSin[cx])2—321'1Ar‘cSin[—] ArcTan | | -
8e V2 c2d?-e?
/ i (—cd+ 2d? _e2 ) @i Arcsin[cx]
4 71+4Ar‘cSin —2Ar‘c51n X] Log[l— ] -
\ﬁ e
NE i (cd+m) @ iArcsinfcx]
4 |7 -4ArcSin| \/_ | -2ArcSin[cx] | Log[1+ | +4 (m-2ArcSin[cx]) Log[cd+cex] +
e

i ( m) —i ArcSin[c x] i ( m) —i ArcSin[c x]
| +PolyLog|2, -

e e

8 ArcSin[cx] Log[cd+cex] +81 PolyLog[Z,
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14 ¢d
e

ibg A/1-c?x? +chr‘cSin[cx]—Lcd Ji(n—ZAr‘cSin[cx])2—3211Ar‘csin[7}Ar‘cTan[

ce 8e \/7 2 d? _ e?

toe}

(cd-e) Cot[i (7 +2Arcsin[cx]) ]

} _

1. ¢4
Te i (—Cd+ Vv c2d? - e? ) e-1Arcsin[cx]
4 n+4ArcSin[7} -2ArcSin[cx] Log[l—

\E e

] -4 |7m-4ArcSin -2ArcSin[c x]

i (cd+“/czd2—e2 ) e—jArcSin[cx]

e

Log[1+ | +4 (n-2ArcSin[cx]) Log[cd+cex] +8ArcSin[cx] Log[cd+cex] +

i (7Cd+‘/C2 d27e2 ) e—J‘LAr‘cSin[cx] i (Cd+‘/C2 d27e2 ) e—i/—\r‘csin[cx]
| +Polylog|2, -

e e

] +

8i |PolyLog|2,

1
; 3bh ic?d?n?-8cde~/1-c?x? -41ic?d?nArcSin[cx] -8c?dexArcSin[cx] +41 c?d?ArcSin[cx]?-
8ce
14 ¢d
e (cd-e) Cot[i(;wZAr‘cSin[cx])]
321 c?d? ArcSin| ———| ArcTan]| | -2e?ArcSin[cx] Cos[2ArcSinfcx]] -

2 vV c2d? - e?

d
i (—Cd+‘/C2 d2_e2 ) efiAr‘cSin[cx] 1+ C? i (—Cd+“/C2 dz_ez ) e—]‘lAr‘cSin[cx]
| -16 c2d* ArcSin[ ———| Log|1 -
e A/ 2 e

i (7Cd+“/C2d2762 ) e—jAr‘cSin[cx] i (CdJr«/cz d27e2 ) e—iAr‘cSin[cx]
| -4c*d?nLog[1+

e e

] +

4c*d®rlog|l-

] +

8 c2d? ArcSin[cx] Log[1 -

toE)

16 c2 d? ArcSin

i (Cd+“/C2 d2_e2 ) e—JiAr‘cSin[cx] i (Cd+“/C2 dZ_eZ ) e—iAr‘cSin[cx]
| +8c?d?ArcSin[cx] Log[1+

e e

] +

Log[lJr
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i (—Cd+“/C2d2—e2 ) e—iArcSin[cx]

e

4c*d*rloglcd+cex] +8ic?d?Polylog|2,

|+

i (cd+“/c2 4?2 _ e2 ) e-iArcsin[cx]

e

8i c?d?Polylog|2, -

| +e?sin[2ArcSin[cx]]

Problem 101: Result unnecessarily involves higher level functions and more than twice size of optimal
antiderivative.

(f+gx+hx?) (a+bArcSin[cx])
J dx

(d+ex)2

Optimal (type 4, 460 leaves, 16 steps):
bhv1-c2x2 ib(eg-2dh)ArcSin[cx]? hx (a+bArcSin[cx]) (e?’f-deg+d?h) (a+bArcSin[cx])

+ - +
ce? 2e3 e? e (d+ex)
bc(e2f-deg+d2h) ArcTan[%] b (eg-2dh) ArcSin[cx] Log|1 - dee MY
\/ c2d?-e? +/1-c?2x? . cd-/ c?d?-e?
e3/c2d?-e? e’

b (eg-2dh) ArcSin[cx] Log|[1- deel MY
cdifc2 d?e b (eg-2dh) ArcSin[cx] Log[d + e x]
- +
3

3

e e

i ArcSin[cx] i ArcSin[cx]

ib(eg-2dh) PolyLog[2, *°¢ ib(eg-2dh) PolyLog[2, *°¢

(eg-2dh) (a+bArcSin[cx]) Log[d+ex] cdJode cdiad e
e3 ) e3 ) e3
Result (type 6, 1119 leaves):
-d- ciz e -d+ :T e 11 -d+ /cl—z e -d- ciz e
ahx -ae’f+adeg-ad’h bf Yt d+e x 1+ d+e x ADDEIlFl[l, 27 2 2, - dex  drex ] ArcSin[c x]
" - -

e e (d+ex) e2+/1_ 2 x2 e (d+ex)
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P Arcsinfc x] . c |Log[d+e x]—Log{e+czdx+w/—c2 d?+e? /1-c?x? ”
d+ 242 a2
(aeg-2adh) Log[d+ex] bh V1-c2x? +cxArcSin[cx] o \ -t d?re
+ + -
e’ ce? o3
1+4
1 e (cd-e) Cot[ (m+2ArcSin[cx]) ]|
——d |i (7-2ArcSin[c x])Z—BZjAr‘cSin[i] ArcTan | = |-
4 63 NEY 2d2_e?
1+ c?d i ( c2d? _e? ) e-1Arcsin[cx] 1+ %
4 |7 +4ArcSin| ————] - 2ArcSin[cx] | Log|1 - | -4 |7 -4ArcSin| ———] - 2ArcSin[cx]
vz : 7

i (Cd 4 c2 d2 762 ) e—iAr‘cSin[cx]

Log[1+ | +4 (m-2ArcSin[cx]) Log[cd+cex] +8ArcSin[cx] Log[cd+cex] +
e
i ( 2 d2 _ e2 ) —11 ArcSin[cx] i ( 2 d2 e2 ) —11 ArcSin[c x]
PolyLog|2, | +PolyLog|2, - ] +
e e

drex Jade 1+
bg |- + i (7-2ArcSin[cx])?-321ArcSin[———]
e? 8 e? V2

(7r+2Ar‘cSin[cx}H} . NE
\/_

-4 | +4Ar‘c51n
c2d?-e?

I c Log[d+ex]—Log{e+chx+xl -c2d?+e? 4/ 1-c?x? ]]
d |- +
1

(cd-e) Cot|

» =

i ( 2d2 ) —JlAr‘cSm [cx]
ArcTan |

- 2ArcSin[cx] | Log[1-

} _
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4[ i ( 2 d2 e2 ) —11 ArcSin[c x]
4 |7 -4ArcSin| | -2ArcSin[cx] | Log[1+ | +4 (m-2ArcSin[cx]) Log[cd+cex] +
\/— e
i ( 2d?_e? ) e-i Arcsin[cx] i ( 2d?_e? ) @i Arcsinfcx]
8 ArcSin[cx] Log[cd+cex] +81 PolyLog[Z, ] +PolyLog[2, - }
e e

Problem 102: Result unnecessarily involves higher level functions and more than twice size of optimal
antiderivative.

f h x2 b ArcSi
J( +gx+hx?) (a+bArc 1n[cx1)dlx

(dJrex)3

Optimal (type 4, 488 leaves, 16 steps):
bc (ezf—deg+d2h) V1-c2x?>  ibhArcSin[cx]2 (ezf—deg+d2h) (a+bAr‘cSin[cx])

2e? (c2d?-e?) (d+eX) 2e3 2e3 (d+ex)2
bc(2e? (eg-2dh) -c2d (e2f+deg-3d’h)) ArcTan| ——2=<dx
(eg-2dh) (a+bArcSin[cx]) ) c(2¢ [ee J-ctd(etfrdeg )) Are an[m Loy ] .
> (d+ex) 2e3 (czdz—e2)3/2
bhArcSin[cx] Log[1 - w} bhArcSin[cx] Log[1 - iee e
cd-n/ 2 d?-e? cdinf 2 d?-e? bhArcSin[c x] Log[d + e x]

+ - +
e3 e3 e3

iArcSin[cx] ie eJ:Ar'cSin[cx}

cd+/ c?d?-e?

ibh PolyLog[Z, iee

cd-~/ c?d?*-e?

i bhPolylLog|2
h (a+bArcSin[cx]) Log[d +ex] ytog 2,

3

e

Result (type 6, 1144 leaves):
~ae’f+adeg-ad’h -aeg+2adh
+ +

23 <d+ex)2 e (d+ex)
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1
chl1 1 < Appellfif2, 1, %) 3, - - =
b * - ex PP [ 727 27 77 d+ex drex ] ArcSin[c x] ahlLog[d+ex]
- - + +

4e2<d+ex)\/1—c2x2 2e(d+ex)2 e’

—
e2/c2d2-e? |ie+ic2dx+ c2d2-e2 \/1-c2x? ‘

icid

Log[4] +Log{

A d (drex)

d c/1-c?x? _ ArcSinfcx]
(c?d?-e?) (d+ex) e (d+ex)? (cd-e) e (cdre) [ g2 Arcsinlex] c Log[d+ex]—Log{e+c2dx+x/ —c2d?+e? 4/1-c?x? ]]
- +
d+e x /7c2 d2re?
bg|- + ¥
2e e?

e? 1/ c? d?-e?

ie+ic?dx+y c2d?-e? 3/ 1-c2x?

2 c/1-c? x? ArcSin[c x] < o) _—
‘ <C2 d2,ez> (d+ex) ) e (dvex)® i (cd-e) e (cd+e) \/m 2d |- ArcSinfc x] i ¢ Log[d+ex]—Log{e+c2dx+ e Lo ”
d+e x /7C2 d?re?
bh - ¥
2 e? o3

icd |Log[4] +Log{

1 i (7m-2ArcSin(c x])Z—BZjArcSin[ie} ArcTan |

8 e’ V2 v c2d? - e?

toE)

(cd-e) Cot[4l (7 +2ArcSin[cx]) |

} _

i (—cd+“/c2 FEREPY) ) @i Arcsin[cx]

e

4 |7+ 4 ArcSin

- 2ArcSin[cx] | Log[1 -

] -
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4 |7t -4 ArcSin

i ( 2d2 e2 ) —nAr‘cSm [cx]

- 2ArcSin[cx] | Log[1+

Lk

e

i (—cd+ 2d? _e2 ) e-iArcsin[cx]

8ArcSin[cx] Log[cd+cex] +8i |PolyLog[2,

Problem 109: Result more than twice size of optimal antiderivative.

J(f+gx+hx2+ix3) (a+bArcsinfcx]) 4
X

d+ex

Optimal (type 4, 623 leaves, 16 steps):

bix?V/1-c2x2 b (4(2e21+9c? (e’g-deh+d*i))+9c?e (eh-di)x) V1i-c?x?
+
9ce 36c3 el
b(eh-di)ArcSin[cx] ib(e*f-de’g+d?’eh-d*i)ArcSin[cx]?

.
4 c?e? 2et

] + PolyLog[Z,

(e?g-deh+d?i) x (a+bArcSin[cx]) (eh-di)x?(a+bArcSin[cx]) 1x* (a+bArcSin[cx])

+ +
63 2e2
b(e*f-de?g+d2eh-d*i) ArcSin[cx] Log[1 - degl MMM

cd-+/ c?d*-e?

3e
b (e3.,:_de2g+d2eh—d3i) ArcSin|[c

| +4 (m-2ArcSin[c

i [ed

x]) Log[cd+cex] +

2d2 e2 ) -1 ArcSin[cx]

+

x] Log[1 -

e

ieel ArcSin|[cx]

cd+/ c?d*-e?

+

e4

b(e3f-de?g+d’eh-d®i) ArcSin[cx] Log[d+ex] (e*f-de’g+d?eh-d*i) (a+bArcSin[c

e4

x]) Log[d +ex]

+

4 4

e

ib(e*f-de?g+d?eh-d®i) Polylog[2, *&=

e

i Arcsin[c x]

ib(e*f-de?g+d?’eh-d®i) PolyLog|2,

iee!

cd+/ c?d?*-e?

ArcSinfcx]

cd-/ c?d?-e?

et et

Result (type 4, 2189 leaves):

]
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a(e?g-deh+d?i)x a(eh-di)x* aix? (ae’f-ade?’g+ad’eh-ad®i)Llog[d+ex]

+ + + +
e? 2e? 3e ot

1.
1 . . 2 . . "
—bf |i (r-2ArcSin[cx])®-32iArcSin[————] ArcTan|

8e V2 \c2d?-e?

(cd-e) Cot[ (n+2ArcSin[cx])]

4 |-

NE i (7cd+m) @ iArcsinfcx]
4 |7+ 4ArcSin| | -2Arcsin[cx] | Log[1- ] -
\/— e
4[ i ( 2d2 e2 ) —nArcSm [cX]
4 |7 -4ArcSin| | -2ArcSin[cx] | Log[1+ | +4 (n-2ArcSin[cx]) Log[cd+cex] +
\/* e
i ( 2d2 ez ) -1 ArcSin[c x] i ( 2d2 e2 ) —nAr‘cSm [cx]
8ArcSin[cx] Log[cd+cex] +8i |PolyLog[2, +Polylog|2, - e
e e
1 1 1+% (cd-e) Cot[% (r+2ArcSin[cx]) |
—bg|\1-c2x* +cxArcSin[cx] - —cd |i (n-2ArcSin[cx])?-321i ArcSin[ ————] ArcTan| 4 ] -

ce 8e A2 /c2d2_e?

1+¢4 ) .
e i (—Cd+ c2d2 - e2 ) e-1Arcsin[cx]

4 |7 +4ArcSin| ————| - 2ArcSin[cx] | Log[1- | -4 |n-4Arcsin]

\E e

-2ArcSin[cx]

i ( 2d2 eZ ) —JlAr‘cSm cx]
Log [1 +

| +4 (m-2ArcSin[cx]) Log[cd+cex] +8ArcSin[cx] Log[cd+cex] +
e

| 161
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1 (—Cd+\/c2 d? - e2 ) @1 Arcsin[cx] i (Cd+“/C2 d? _ e2 ) @-1Arcsin[cx]
] +PolyLog[2, -

e e

81 PolyLog[Z,

I+

1
S bh|ic?d*>n®-8cde~/1-c*x?> -41c?>d?>nArcSin[cx] -8c?dexArcSin[cx] +4 1 c?d?ArcSin[cx]?-
8cle
1+ ¢4
e (cd-e) Cot[i(n+2Ar‘cSin[cx])]
321 c2d? ArcSin| ————| ArcTan]| | -2e?ArcSin[cx] Cos[2ArcSinfcx]] -
V2 Vc2d?-e?
cd
i (_cd_‘_«/czdz_ez)e—J‘LAr‘cSin[cx] 1[1'*'? Jj_(_Cd_‘_ﬂlczdz_ez)e—]’lAr‘cSin[cx]
4c?d?rlog|l- | -16 2 d* ArcSin[ ————] Log[1 - |+

e V2 e

i (—cd+“’c2d2—ez ) efjAr‘cSin[cx] i (Cd+‘/C2 d2_e2 ) efiArcSin[cx]
| -4c*d®nLog[1+

e e

8 c2d?ArcSin[cx] Log[1 -
[1+ cd
e
[———]
V2

4c*d*rloglcd+cex] +81ic?d?Polylog|2,

|+

i (Cd+4/cz dz_ez ) e—iAr‘cSin[cx] i (Cd+q/cz d2_e2 ) e—iAr‘cSin[cx]
| +8c?d?ArcSin[cx] Log[1+

e e

i (—cd+“/c2d2—e2 ) e—]iAr‘cSin[cx]

e

16 c2 d? ArcSin Log[1 +

|+

|+

i (cd+“/c2 d2 _ e? ) e-i Arcsin[cx]

e

8i c?d*Polylog|2, - | +e?sin[2ArcSin[cx]] | -

bi|9icdd®n?-72c?d?’e~/1-c?x? -18e3/1-c?x® -361c>d®rArcSin[cx] -72c3>d?exArcSin[cx] -

72 c3e?
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d
1+c? (cd-e) Cot[1 (r+2ArcSin[cx])]

18 c e’ x ArcSin[c x] +36 i ¢ d® ArcSin[c x]? - 288 i ¢® d® ArcSin| —————| ArcTan| 2 |-
N2 c2d?-e?

i (—Cd+ CZ d2_e2 ) e—iAr‘cSin[cx]

18 cde? ArcSin[c x] Cos [2ArcSin[cx]] + 2 e®Cos[3 ArcSin[cx]] - 36 c®d® s Log|1 -

A ]1 _cd+ c2d2 - e2 ) e—jl ArcSin[cx]

144 ¢ d* ArcSin | | Log[1 ]+
e

] _

i (—cd+“’c2d2—e2> e—J‘LAr‘cSin[cx] i (cd+“’c2d2—e2) e—]’tAr‘cSin[cx]
-36c3d®nLog|1+
e ] [ e
A ]1 2d2 e2 ) -1 ArcSin[c x] i (Cd+“/C2 d27e2 ) e—iAr‘cSin[cx]
144 ¢ d® ArcSin| | Log[1 | +72 ¢ d®ArcSin[cx] Log[1 +
\/_ e e

i (—cd+ 2d2_e? ) @i Arcsin[cx] |
+

72 c3 d® ArcSin[c x] Log|1 -

|+

|+

36 c>d®rLog[cd+cex] +721i c3d’PolylLog|2,

i (C d+ c2 d2 _ e2 ) e—iAr‘cSin[c x]

721 ¢ d° Polylog[2, - | +9cde?sin[2ArcSin[cx]] +6e®ArcSin[cx] Sin[3 ArcSin[cx]]

Problem 110: Result unnecessarily involves higher level functions and more than twice size of optimal
antiderivative.

J(-F+gx+hx2+ix3) (a+bArcsinfcx]) 4
X

<d+ex)2

Optimal (type 4, 617 leaves, 18 steps):
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b(eh-2di)Vi-c*x* bixV1-c2x2 biArcSin[cx] 1ib(e?’g-2deh+3d?i)ArcSin[cx]? (eh-2di)x (a+bArcSin[cx])
+

- - +
ce? 4ce? 4 c?e? 2et e

bc (e3f—de2g+d2ehfd3i)ArcTan[%

A/ c2d?-e? /1-c?x?

3

ix? (a+bArcSin[cx]) (e*f-de’g+d?’eh-d*i) (a+bArcSin[cx])

2e? _ ¢t (d-ex] ) e TF

1eei““51’"[”1]

cdfc2de? . cdifc2de?
et e*

b(e?g-2deh+3d*i) ArcSin[cx] Log[d+ex] (e?g-2deh+3d?i) (a+bArcSin[cx]) Log[d +eXx]

+ —
e4

b (e?g-2deh+3d?i) ArcSin[cx] Log[1- b (e?g-2deh+3d?i) ArcSin[cx] Log[l—w]

e4

ieel ArcSin[cx]

ib(e2g-2deh+3d?i) Polylog|2, *

cd-+/ c2d?-e?

e @i Arcsin(cx]

ib (e2g-2deh+3d2i) Polylog|2, i

cd+/ c? d*-e?

e4 e4
Result (type 6, 1688 leaves):
a(eh-2di)x aix? -ae3f+ade’g-ad’eh+ad’i
+ + +
e3 2¢e? e* (d+ex)
-d- ciz e —-d+ ciz e 1 1 -d+ /cl—z e -d- Cl—z e
eyl d+ex 1+ d+ex AppellFl[l’ 27 2? 2, - diex ’ deex ] ArcSin[cx]
bf |- - +
e2\1-c?x? e (d+ex)

(ae’g-2adeh+3ad?i) Log[d+ex] Zd( 1-c?x* +cxArcSin[cx]

+bi |- +
et ced
Arcsinfc x] ¢ |Log[d+ex] —Log{e+c2 d x++) -c?2 d?+e? ~/1-c?x? ”
d3 _ rcsinjcx +
% (%cx 1-c?x? —iAr‘cSin[cx} +§c2x2Ar‘cSin[cx} drex A/ -c? d?re?

- +

2,2 e4

cce

+
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cd
1 1+ (cd-e) Cot[ (r+2ArcSin[cx])]
——3d? |i (m-2ArcSin[cx])® - 321 ArcSin| ~———| ArcTan| 4 ] -
8et V2 c2d?-e?
1+ce_d i ( 242 - ez) -i ArcSin[cx] 1
4 7r+4Ar‘cSin[7] -2ArcSin[cx] Log[l— }—4 7T—4Ar‘cSin —2Ar‘c51n X]
7 : e
i (Cd+ 2d? _e2 ) @i Arcsin[cx]
Log[1+ | +4 (r-2ArcSin[cx]) Log[cd+cex] +8ArcSin[cx] Log[cd+cex] +
e
i ( 2d2 eZ ) -1 ArcSin[cx] i ( 2d2 eZ ) -1 ArcSin[c x]
Polylog|2, | +PolyLog[2, - ] +
e e
& ' Arcsinicx] N c Log[d+ex]—Log{e+c2dx+ —c?2d?+e? ~/1-c?x? ]]
d+
oh V1-c2x® +cxArcSin[cx] o V- d¥re?
c e? ’ e? )
1 \/ (cd-e) Cot[ (n+2ArcSin[cx]) ]|
——d |i (- 2ArcSin[cx] )Z—BZjArcSin | ArcTan| 2 |-
4 e3 V2 242 _ a2
1+ c?d i ( 2 d2 eZ ) -1 ArcSin[c x] A
4 |7 +4ArcSin| ————] - 2ArcSin[cx] | Log|1- | -4 |7 -4Arcsin| | -2Arcsin[cx]
/2 : G
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1 (Cd+“/C2 d2 - e2 ) @ i Arcsinfcx]

Log |1+ +4 (m-2ArcSin[cx]) Log[cd+cex] +8ArcSin[cx] Log[cd+cex] +
e
i ( 2 d2 ez ) -1 ArcSin[c x] i ( 2 d2 e2 ) —11 ArcSin[c x]
PolyLog|2, | +PolyLog|2, - ] +
e e

. c Log[d+ex]—Log{e+c2dx+x/ -c2d?+e? 4/ 1-c?x? ]
d|- ArcSin[c x] i cd
1+ =
drex 5 -c? d?+e? 1 e

bg |- + Ji(JT—ZAr'cSin[cx])2—321Arcsin[7}

e? 8e? V2

d
(cd-e) Cot[2 (r+2ArcSin[cx])] x/1+% j(—cd+m) @1 Arcsin(cx]
ArcTan | 4 | -4 |n+4ArcSin[————] - 2ArcSin[cx] | Log[1 -
c2d? - e? V2 e
4[ i ( 2d2 e2 ) —nArcSm [cXx]
4 |7 -4ArcSin| \/_ | -2ArcSin[cx] | Log[1 + | +4 (m-2Arcsin[cx]) Loglcd+cex] +
e

i (—cd+ 2d?_e2 ) e-iArcsin[cx] i ( 2d? _e2 ) ~iArcSin[cx]

8 ArcSin[cx] Log[cd+cex] +81 PolyLog[Z, ] +PolyLog[2, -

e e

]

Problem 111: Result unnecessarily involves higher level functions.

J(F+gx+hx2+ix3) (a+bArcsinfcx]) 4
X

<d+ex)3

] _
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Optimal (type 4, 1016 leaves, 30 steps):
biv1l-c2x? 5bcd®i1-c?2x? bcd® (3eh+4di)V1-c*x* bcd(e?g+4deh-4d?i)V1-c2x?
- +

cel +2e3 (czdz—ez) (d+ex) 23 (czdz—ez) (d+ex) : 2e3(c2d2—e2) (d+ex)

bc(e3f-2de’g+2d®i)V1-c?x* ib(eh-3di)ArcSin[cx]? ix (a+bArcSin[cx]) (e*f-de’g+d?’eh-d®i) (a+bArcSin[cx])

+ — —

2e% (c2d?-e?) (d+ex) 2e4 e3 2¢e* (d+ex)?
5bc3d*iArcTan| ——=<4X ] pcg? (3c2dh+4ei) ArcTan | ——e=<dx ]
(e2g-2deh+3d?i) (a+bArcSin[cx]) Jaa e Jiar Jaa e Jiar
+ - +
e (d+ex) 2e* (c2d? - e2)?? 203 (2 d? - e?)??
bcd (4e? (eh-2di) +c? (de2g+4d3i))Ar‘cTan[—e+c2dx ] bc(2e*g-6d2e?i-c? (de3-F—4d4i))Ar‘cTan[—e*CZdX
2e* (2 dz—e2>3/2 ) 2e* (2 d27e2>3/2

ieel ArcSin[cx]

cd-~/c?d?-e?

ieel ArcSin[cx]

cdirfc? e b (eh-3di)ArcSin[cx] Log[d +ex]

- +
4

b(eh-3di)ArcSin[cx] Log[1 - b (eh-3di)ArcSin[cx] Log[1 -

4 4

e e e

ArcSin[cx] iArcSin[cx]

ib(eh-3di) Polylog[2, **<

cd-+/c?d?-e?

ib(eh-3di) PolyLog[2, ***

cd+/ c?d?-e?

(eh-3di) (a+bArcSin[cx]) Log[d+ex]

et et et

Result (type 6, 1844 leaves):

aix -ae’frade?g-ad’eh+ad®i -ae?g+2adeh-3ad?i
+ +
e3 2e4(d+ex)2 e (d+ex)
-d- Cize —-d+ Cize 1 1 —d+/cl—2e -d- cl—ze
- N\ 1 e I+ —ex AppellF1[2, 20 20 T hex 7T deex ] ArcSin[c x] (aeh-3adi) Log[d+ex]
- - +

+
4 e2 (d+ex) 1-c2x? Ze(d+ex)2 et
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e2/c2d2 e tieccldxw 2de? \1c2x? }
icid Log[4]+|_og{ PRI !
C ( +EX’

c~/1-c%x? _ ArcSinfcx]

242 a2 2 _ 2 242, a2 242
(c?d?-e?) (d+ex) e (d+ex) (cd-e) e (cdre) [c2 g2 a2 Arcsin[c x] ¢ |Log[d+e x] Log{e+c dx+v/ —c2d?+e? [1-c?x ]

- +
d+e x /—cz d2se?

bg |- + +
2e e?

—

(2 2 2 . [ 2 2
e2+/ c2d?-e? |ie+ic?dx+\ c2d?-e2 1/ 1-c2x?

ic3d|Log[4]+Log

d3 c/1-c*x? _ ArcSinfcx]

(c*d?-e?) (drex) e (drex)? (cd-e)e (cdre) /2> e?
1-c?x? +cxArcSinfcx]

bi - +
ce3 2e3

3d (drex)

ArCS c |Log[d+e x]—Log{e+c2dx+w/—c2 d?+e? A/1-c?x? ”
3d2 |- r‘cdln[c X1,
Tex -2 d?+e?

et

f d
1 1+c? (cd-e) Cot[2 (r+2ArcSin[cx]) ]
3d |i (n-2ArcSin[c x])Z—BZjAr‘cSin[i] ArcTan| 4 -
8et V2 Vc2d2-e?

14 ¢d 1, ¢4
e i (—cd+m) @ iAresin[cx] e

4 |7 +4ArcSin| ————] - 2ArcSin[cx] | Log|1 - | -4 |7 -4ArcSin| ———] - 2ArcSin[cx]
V2 e [

i (Cd+‘/C2 d27e2 ) e—iAr‘cSin[cx]

e

Log[1+ | +4 (m-2ArcSin[cx]) Log[cd+cex] +8ArcSin[cx] Log[cd+cex] +



81 PolyLog[Z,

i -cd

242 ez) ~iArcSin[cx]

e

ic3d|Log[4]+Log

e2\/Ez d2-e?

| +PolyLog|2, -

\
iE\ﬁczdxw\/CZdz e2 \/1 c2x?

i ( 2d2_e? ) ~i ArcSin[c x]

3d (drex)

}

e

5.1 Inverse sine.nb

e c/1-c2x? _ ArcSinfcx] . ) ) e —
(czdzfez) (d+e x) e (dex)2 (cdfe)e(cd+e)\/m 2d _ Arcsinfcx] . c |Log[d+ex] Log{e+c dx+q) -c? d?+e? [/ 1-c?x ”
d+e x /—c2d2+e2
bh _
2¢? e
1+4
1 e (cd-e) Cot[1 (r+2ArcSin[cx])]
—— |i (m-2Arcsin[c x])z—BZjArcSin[ | ArcTan| 4 -
8 e3 2 2d2_e?
148 : 242 _ a2 -1 Arcsi
e 1(7Cd+ c?2d?-e )en rcSin(cx]
4 |7 +4ArcSin| ————] - 2ArcSin[cx] | Log|1- ] -
vz e
N i ( 2d2_e? ) @i Arcsin[cx]
4 |7 -4ArcSin| | -2ArcSin[cx] | Log[1+ }+4(7r—2Ar‘cSin[cx})Log[cd+cex}+
\ﬁ e

| 169
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1 (—Cd+“/C2 d2 _ e2 ) e—jAr‘cSin[cx]

8 ArcSin[cx] Log[cd+cex] +81 PolyLog[z,
e

Problem 112: Result unnecessarily involves higher level functions.

J<~F+gx+hx2+ix3) (a+bArcSinfcx]) 5
X

(d+ex)*

Optimal (type 4, 1278 leaves, 29 steps):

| +PolyLog|2, -

i (cd+1/cz dZ_eZ ) e—jAr‘cSin[cx]

e

]




bc(2e*f-3deg+6d’h) V1-c?x?

11bcd®i/1-c?x?

bcd? (2eh+27di) V1-c2x?
v
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12e? (c2d?-e?) (d+ex)2 123 (c2d?-e?) (d+ex)2

bcd(e’g-6deh-18d?i) V1-c?x? bc (2e? (eg-4dh)-c?d(2e*f-deg-

123 (c?d?-

e?) (d+ex)? .

2d2h)) 1-c2x?

11bc3d*ivV1-c?2x?

12e* (c2d?-e?) <d+ex)2

bcd?® (18e?i+c*d (2eh+9di)) Vi-c?x* bcd (4e? (eh+6di)-c?d (e’g-

4 2 (c2d2—92)2 (d+ex)

- +
4 3 (czdz—ez)2 (d+ex)

2deh+6d?i)) V1-c>x*  ibiArcSin[cx]?

4¢3 (czdzfez)2 (d+ex)

43 (c2 dzfez)2

(d-ex) i 2t

(eh-3di) (a+bArcSinfcx])

(e*f-de?g+d?eh-d®i) (a+bArcSin[cx])
3 et (d+ex>3 2e4<d+ex)2

erc?2dx

A/ c?2d?-e? ~/1-c?x? ]

bc(4c*d®*f+12e?h+c? (2e?f-9deg+6d2h)) ArcTan|

(e?g-2deh+3d*i) (a+bArcSin[cx])

11bc*d® (2¢2d? +e?) i ArcTan|

e* (d+ex)

erc?2dx

£/ c?2d?-e? ~[1-c?x? ]

12e (2 d27e2)5/2

e+c?2dx

\/ c2d?-e? ~/1-c?2x? ]

bc*d? (4c2d*h+e <2eh+81di))Ar‘cTan[

bcd (2c*d?g-36e?i+c? (e?g-18deh-18d*i)) ArcTan]|

12e* (c2d?-e?)°"?

erc?2dx

2
12e3 (2 d? - e2)*
i eenArcSin[cx]

cd-+/c?d?-e?

ieel ArcSin[cx]

cd+r/ c?d?*-e?

biArcSin[cx] Log[l— biArcSin[cx] Log[l—

12e? (2 d? - e2)5/2

+

4 4

e e

ieet

cd-+/ c?d*-e?

i ArcSin[c x|
ibiPolylLog|2, ———
i(a+bAr‘cSin[cx})Log[d+ex] Y g[ ’ ]

biArcSinjc x] Log[d + e x]

ibiPolylog|2,

+
e4

ieel ArcSin|cx]

cd+/ c?d*-e?

e

et et
Result (type 6, 2069 leaves):
~ae’f+ade’g-ad’eh+ad®i -ae’g+2adeh-3ad?’i -aeh+3adi
+
3¢t (d+ex)’ 2e* (d+ex)? e* (d+ex)
-d- Cize —-d+ Cize —d+/c1—2e -d- Cize
chl 1+ 1+ AppellF1[3, %, 1,4, - , -
d+e x d+e x 2 2 d+e x d+e x

4

] ArcSin[c x]

9e2 (d+ex)2 1-c2x?

3e (d+ex)3

£/ c?d?-e? ~/1-c?x? }
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[ 242 2 (22 2 1 2.2

e/ c2d?*-e? ‘ ieric?dx+\ c2d*-e? \1-c2x?

icid |Log[4] +Log{

3 d (drex)
cq/1-c2x? _ ArcSinfcx]
242 2 2
(2 d*-e?) (drex) e (d+ex) (cd-e) e (cd+e) / ¢ d2-e?

+bh |- +
et e

ailog[d+ex]

 Arcsinfex] . c |Log[d+e x]—Log[e+c2dx+\/ —c2d?re? 4/1-c2x? ”
drex NIy 1 V1-c2x? (-ce?+c*d (4d+3ex))

+ d? -
e3 6 e? (—c2d2+e2)2<d+ex)2

2 ArcSin[c x] 3 (2c?d?+e?) Log[d +ex] ¢ (2c2d?+e?) Logle+c?dx+/-c2d?+e? V1-c2x? |

N
e(d+ex)’® e(-cd+e)?(cdre)?y/-c?d?+e? e(-cd+e)? (cd+e)?/-c?d?+e?

o2+ c2d2_e?
icdd Log[4]+Log[ EPYE
cr/1-c?x? _ ArcSinfcx]

— .
ie+ic2dx+y c2d?-e? 1/ 1-c2x? ‘ y
)

. (c?d?-e?) (d+ex) e (d+ex)? (cde) e (cdre) YTy 1 ) 1-c2x? (—ce2+c3d (4d+3ex))
g - — —
2e 6e (—c2d2+e2)2(d+ex)2
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2 ArcSin[c x] c3 (2c2d2+e2) Log[d + e x] c3 (2c2d2+e2> Log[e+c2dx+\/—c2d2+e2 \/1—c2x2}
+ - +
e(d+ex)? e(-cd+e)? (cdre)?V-c?d?+e? e(-cd+e)? (cd+e)’/-c?d?+e?
e2 4/ c? d?-e? {i e+ic?dx+\ c2d?-e? 3/ 1-c2x?
icid Log[4]+Log{ ey ! l
A 1-c2x? ArcSin[c x| i
3d? (czcdziez)c(;ex) - :C(dine;xz - (cdoe) e (cdre) S de? 3 d Arcsinfc x] c Log[d+ex]—Log{e+c2dx+x/ -c? d?+e? w/lfczxz]
bi - _
2e3 et
1 & V1i-c2x? (-ce?+c®d (4d+3ex)) 2ArcSin[cx]
— - +
6 €3 (-c2d?+e?)? (d+ex)? e(d+ex)’
> (2c?d?*+e?) Log[d +eX] <3 (2c2d?+e?) Log[e+c?dx+V-c?d?+e? V1-c2x? ]
- +
e (—cd+e)2 (cd+e)2\/—c2d2+e2 e (—cd+e)2 (cd+e)2\/—c2d2+e2
14 ¢d 1 .
1 e (cd-e) Cot[;(nJrZAr‘cSln[cx]”
—— |4 (m-2ArcSin[cx])?- 321 ArcSin[ —————] ArcTan| |-
8e? V2 c2d?-e?

i (—cd+ 2d?_e? ) @i Arcsin[cx]
4 7T+4Ar'cSin

- 2ArcSin[cx] | Log[1 -

] -

2d2 ez) —nArcSm [cX]
4 7r—4Ar‘cSin

\/_
e i (cd
| -2ArcSin[cx] | Log[1+ }+4(n—2Ar‘cSin[cx})Log[cd+cex]+
e

e
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i (—Cd+“/C2 d2_e2 ) e—jAr‘cSin[cx] i (cd_*_ﬂ/cz dZ_eZ ) e—jAr‘cSin[cx]

8ArcSin[cx] Log[cd+cex] +8i |PolyLog[2, | +PolyLog|2, -

]

e e

Problem 113: Result unnecessarily involves higher level functions and more than twice size of optimal
antiderivative.

f b ArcSi 2
J( +gx) (a+bArcSin[cx]) ax

(d+ex)3
Optimal (type 4, 935 leaves, 33 steps):
abc(ef-dg) Vi-c*x* abg?ArcSin[cx] b?c(ef-dg)V1-c?x* ArcSin[cx]
+

b2 g2 ArcSin[c x]?

e (c?d?’-e?) (d+ex| e? (ef-dg) : e (c?d?’-e?) (d+ex| : 2e? (ef-dg) :
bc(2e?g-c2d (ef+dg)) ArcTan| ——=€dX 1 2 b2 c gArcSi Log[1 - Leeltreinex
(F-gx)? (a+bArcsin(cx])? abc (2e’g-c*d (ef+dg)) Arc an[\/m — ] ib?cgArcSinfcx] Log| e
2 (ef-dg) (drex)’ e? (c2d?-e?)’? e Zd e
ib?c3d (ef-dg) ArcSin[cx] Log[1- 12 ™™ ™1 5 b2 c gArcSin[cx] Log[1 - 1o
( ) [ cd-y/ c?d?-e? } ! [ cd+\/m
+ +
e? (c2d? - e2)%? e2\/c2d? _e?
. b2 3d 'Ffd A S |_ 17 ieeﬁArcSin[cx] 2b2 P 1 |_ 2, jee“Af‘CSi“[CX]
ib%c (e g) rcSinfc x] 08[ Ny _bzcz (E'Ffdg> Log[d+ e x] ] cg oyog[ caaFe
e? (c2d? - e?)*? e? (c2d? - e?) 2/ 2d?_e?
b2>c3d (e f-dg) Polylog[2, “e<™ "] 2bZcgPolylog[2, *=="] b2cid (ef-dg)Polylog[2, &=
| | 2 e 2 e (ef-dg) Polytog(2,
+ +
e? (22 -e?)?? e /2 e? e? (c2d? - e?) 2

Result (type 6, 3976 leaves):
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] ArcSin[cx]

~atef+a’dg a’g d+ex d+ex d+e x
- +2abf |-
2e? (d+ex)? e (drex) 4e? (d+ex) V1-c2x? 2e (d+ex)?
e/ c2d?-e? {’nefju:ldxﬂ/czdlfe2 \/lfcle“
icid Log[4]+Log[ e /
C +e X
cq/1-c2x? _ ArcSinfcx]
242_a2 2 2 2 42 2 24,2
(c dé-e ) (d+e x) e (d+ex) (cd-e) e (cdre) A[c? d?-e? _ Arcsinfcx] . c Log[d+ex]—Log{e+c d x+4/ -c*d*+e® [/ 1-c*x ”
d+e x /,CZ e
2abg |- + +
2e e?

ex
b2 cdArcSin[cx]?2 -cdev1-c2x? ArcSin[cx] - c2d? ArcSin[cx]2 + e2 ArcSin[c x]2 CdLOg“*T]
cg + -

2e2(cd+cex)2 (cd-e)e? (cd+e) (cd+cex)

e? (—c2 d? +e2>

e+cd Tan[%Ar‘cSin[c X] } ]

TArcTan [

1 5 +/ c? d?-e? 1
+
-c2d?+e? V2d? - e? V_cZd?se?

(cd+e) Cot[i (ngr‘cSin[cx])}

N -c?d?+e?

ArcTanh |

} _

7_( .
2 (— - ArcSin[c x]
2

-cd+e) Tan[i (ngr'cSin[cx])} cd+e) Cot[i (ngr'cSin[cx])]

\-c2d? + e?

|

cd )
ArcCos |- —] - 21
e

cd
2 ArcCos [~ — | ArcTanh|

e \-c?2d? + e?

(-cd+e) Tan[i (f—Ar‘cSin[CX])} }]

|+

ArcTanh|

] -

me—gngfm‘csin[cx])
V2 /e Vcd+cex
(-cd+e) Tan[i (f—ArcSin[cx}H
V-c?d?ie?

(-cd+e) Tan[% (f—Ar‘cSin[cx])} ]

Ar‘cTanh[ ] +

Log
\V-c?d?+e? [

(cd+e) Cot[i (f—ArcSin[cx})}

V-c?d?+e?

cd ,
ArcCos|[- —] +21i
e

ArcTanh - ArcTanh
[ ] [

JocTdi el eiﬁj (%—Ar‘csin[cx])
V2 Ve Vcdicex

cd )
ArcCos |- —] + 2 i ArcTanh|

- e Nerrara

Log|
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(cd—i\/—c2d2+e2) (cd+e—\/—c2d2+e2 Tan[% (f—Ar‘cSin[cx})”

Log[l— ] + —Ar‘cCos[—ﬂ] +21’1Ar‘cTanh[
e(cd+e+ —c2d?+e? Tan[i(f—Ar‘cSin[cx})” e
—cd+e) Tan[L (Z - ArcSin[c x] cd+iv-c2d?+e?2 | ([cd+e-+vV-c2d2+e? Tan[L (X - ArcSin[cx]
cave) 3 [ IR ] (s Iy
v -c2d? +e? e(cd+e+x/7c2d2+e2 Tan[i(ngr‘cSin[cx])])

(cd—i\/—c2d2+e2) (cd+e—\/—c2d2+e2 Tan[% (f—Ar‘cSin[cx])])

e (cd+e+ —c2d?+e? Tan[% (?—Ar‘csin[cx])”

i [PolyLog|2,

] _

(cd+1’1\/—c2d2+e2) (cd+e7\/mTan[l (lfArcSin[cx})])
PolyLog|2, 2 \2 ] )
e (cd+e+x/—c2d2+e2 Tan[i (f—ArcSin[cx])])
L ArcTan [ e+chan“—Ar‘cSin[c x]] ]
[ g e cd+e) Cot[2 [Z£-ArcSin[cx]
! c2d? coe + ! 2(I—Ar‘csin[cx] Ar‘cTanh[( ) [2 (2 H]
e? (-c2d?+e?) \c2d?-e? V-c2d?+e? 2 V-c2d?+e?
—cd+e) Tan[% (£ - ArcSin[c x] cd+e) Cot[2 (£ -ArcSin[cx]
ZAPcCos[—ﬂ] ArcTanh| ( ) [2 (2 H |+ Ar‘cCos[fﬂ} -21i |ArcTanh| ( ) [2 (2 )] ] -
e V-c2d?+e? e V-c2d?+e?
-cd+e) Tan[Y [Z - ArcSin[cx] J_o2d el -2 [Z-Arcsinfcx] |
Ar‘cTanh[< ) [2(2 )H Log| ccdire’ e |+
\-c?d?+e? 2 Ve cd+cex

cd+e) Cot[i (f—Ar‘cSin[cx])}

cd )
ArcCos |- —] + 21
e

ArcTanh | | - ArcTanh|

V-c?2d?+e? V-c2d?+e?

-cd+e) Tan[i (f—Ar‘cSin[cx])} }J]

VocZdZe? el |5 Aresiniex)) cd -cd+e) Tan[2 (ﬂfAr‘cSin[c x])}
Log | | - |ArcCos |- —] +2 i ArcTanh| 2 \2 ]
V2 e VJcd+cex e V-c2d? s e?

(cd—j\/7c2d2+e2) (cd+e—\/—c2d2+e2 Tan[i (f—Ar‘cSin[cx})”
e (cd+e+\/7c2d2+e2 Tan[% (f—Ar‘cSin[cx})”
(cd+]1x/7c2d2+e2) (cd+efx/7c2d2+e2 Tan[i (ngrcSin[cx])])

e (cd+e+ —c2d?+e? Tan[% (?—Ar‘cSin[cx])])

cd )
~ArcCos[- —] +2 i ArcTanh|
e

Log[l—

] +

(-cd+e) Tan[i (ffAr‘cSin[cx}H

A -c2d? + e?

}JLog[l— ]+



2

b2c?f

(cdfj\/7c2d2+e2) (cd+ef —c2d? +e2 Tan[i (ngr‘cSin[cx])])

i |PolyLog|2,

e (cd+e+ —c2d?+e? Tan[% (?—Ar‘csin[cx])})

] _

Polylog|2,

V1-c?x? ArcSin

(cd+1’1\/—c2d2+e2> (cd+e—\/—c2d2+e2 Tan[% (f—Ar‘cSin[cx})])
e(cd+e+\/—c2d2+e2 Tan[i(f—Ar‘cSin[cx])]) ]]

[cX]

ex
ArcSin[c x]?2 Log[1+7}

+

(cd—e) (cd+e) (cd+cex> 72e(cd+cex)2 e(—c2d2+e2)

1

e (-c2d?+e?)

(@

d

e+cdTan [ L Arcsin [cx] }
s ArcTan | 2 ]
Jed e 1
+
Vc2d?-e? V-c?2d?+e?

b
{2 (f - ArcSin[c x]
2

ArcTanh [

cd+e) Cot[i (i—ArcSin[cx})]

\V-c?d?+e?

] - 2 ArcCos [— Q} ArcTanh [
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-cd+e) Tan[% (f—Ar‘cSin[cx])}

e

Log |

cd+e) Cot[L [Z-ArcSin[cx]
Ar‘cCos[fﬂ] -21 |ArcTanh| ( ) [2 (2 )} | - ArcTanh|
e N r e
me%i(%m«csm[cx])]
+
\/?\/?\/chrcex
cd+e) Cot[2 [Z-ArcSin[cx]
Ar‘cCos[—ﬂ] +21 Ar'cTanh[ ( ) [2 (2 )} } —Ar‘cTanh[
e Nerr v

1. hs .
/_c2 d2+62 ez—n(;—Ar‘cSln[cx])

N rara e

(-cd+e) Tan[i (ngr'cSin[cx})} }]]

N -c?d?+e?

Log|

V2 Ve VJcd+cex

] _

e

cd )
ArcCos |- —] +2 i ArcTanh|

(-cd+e) Tan[i (f—Ar‘cSin[cx}H }J]

V-c2d? + e?

(—cd+e) Tan[% (f—ArcSin[CX])} }]
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(cd—i\/—c2d2+e2) (cd+e—\/—c2d2+e2 Tan[% (f—Ar‘cSin[cx})”

Log[l— ] + —Ar‘cCos[—Q] +21'1Ar'cTanh[
e(cd+e+ —c2d?+e? Tan[l(lfAr*cSin[cx})” e
2 \2
(cd+e)Tan[;(;Ar‘cSin[cx])}} Log[l(cd+j\/c2d2+e2) (cd+e— —c2d?+e? Tan[i(zAr‘cSin[cx])])}Jr
v -c2d? +e? e(cd+e+x/7c2d2+e2 Tan[i(ngr'cSin[cx])])

(cd—i\/—c2d2+e2) (cd+e—\/—c2d2+e2 Tan[% (f—Ar‘cSin[cx])])

e (cd+e+ —c2d?+e? Tan[% (f—Ar‘cSin[cx]H)

i [PolyLog|2,

] _

PolyLog [2,

(cd+1’1\/—c2d2+e2> (cd+e—\/—c2d2+e2 Tan[i (f—ArcSin[cx})])
e(cd+e+\/7c2d2+e2 Tan[i(ffArcSin[cx])]) }]]

Problem 114: Attempted integration timed out after 120 seconds.

2

(f+gx)® (a+bArcSin[cx])
J dx

(d+ex)3

Optimal (type 4, 1678 leaves, 55 steps):



5.1 Inverse sine.nb | 179

a? (ef-dg)? 2a’g(ef-dg) abc(ef-dg)®Vi-c*x® ab(ef-dg)®ArcSin[cx] 4abg(ef-dg)ArcSin[cx]
- +

2e% (d+ex)? e (d+ex) e? (c2d*-e?) (d+ex) e (d+ex)? e’ (d+ex)

bzc(e1"—dg)2\/1—c2x2 ArcSin[cx] iabg?ArcSin[cx]? b2<e-F—dg)2Ar‘cSin[cx]2 2b?g (ef-dg) ArcSin[cx]?

e? (czdzfez) (d+ex> e3 2e3 (d+ex)2 e3 (d+ex)
abc(ef-dg) (4e’g-c?d (ef+3dg)) Ar‘cTan[%} 2abg?ArcSin[cx] Log[1 - deelhrenien
i b2 g2 ArcSin|c X]3 A c2d?-e? +/1-c2x? cd-+/ c?d?*-e?
_ N _
3e3 e3 <C2 dz_e2>3/2 e3

4ib>cg (ef-dg) ArcSin[cx] Log[1 - L&¢ ib2c3d (ef-dg)?ArcSin[c x] Log[1 - ieerone
| ) [ | ) [ cdf/cde?

cd-~/c?d?*-e?
- +
3/2
e3ﬂlc2d2_e2 e3 <C2d2*e2>

b? g2 ArcSin[c x]? Log[1 - +2< 2abg?ArcSin[cx] Log[1 - 4ib?cg (ef-dg)ArcSin[cx] Log[1- 2=

cd-+/c?d?-e? } cd+/ c?d?-e? cd+/ c? d?-e?

+ + +

e3 e3 e3/c2d? - e?

ib?c3d (ef-dg)?ArcSin[cx] Log[1 - +&¢ b? g2 ArcSin[c x]2 Log[1 - +2¢

cdinfcd?e? cdinfc?d?e? a?g?Log[d+ex]

+ + -
e3 (czdzfez)z’/2 e3 e3

i ArcSin[c x]

ArcSin[c x] ArcSin[cx]

ieel ArcSin[cx] ]

i ArcSin[c x] i ArcSin[cx]

i ArcSin[c x] i ArcSin[cx]

2iabg?Polylog[2, +o<

cd-+/c?d?-e?

4b2cg (ef-dg) Polylog[2, +2=

cd-~/c?d?-e?

b2c? (ef-dg)®Log[d+ex]

e3 (czdz—ez) e3 o3/ 2 dZ_e?

ie enAr‘cSin[c x]

ie ei ArcSin|[c x]

2 i b2 g2 ArcSin[c x] Polylog [2,

cd-+/c?d*-e? cd-~/c?d?*-e?

e3 (Cz dz _ e2)3/2 e3

b2c*d (ef-dg)®Polylog|2,

. 2 iee 2 _ iee’ 2 .3 _ 2 iee’
2iabg?Polylog|2, 4b2cg (ef-dg) Polylog|2, b?c3d (ef-dg)*Polylog|2, e ]

cd+/ c? d?-e? cd+/ c? d?-e?
+ + -
3 3/2
e e3+/c2d2 - 2 o3 (czdz—e2>

iArcSin[cx]

i Arcsin(c x] ] i Arcsin[c x] Arcsin[cx]

2 i b? g2 ArcSin[c x] Polylog|[2, +2¢ -] 2b2g2Polylog|3, M] 2b2 g2 PolyLog[3, *%¢
cd+/ c? d?-e? cd-+/ c?d*-e? cd+/ c?d*-e?
e3 : e3 : e3

i ArcSin[cx

Result (type 1, 1leaves):

e
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Problem 118: Result more than twice size of optimal antiderivative.

(d+ex+fx?) (a+bAr‘cSin[cx})2
J dx

g+hx

Optimal (type 4, 1067 leaves, 38 steps):

a’ (fg-eh)x 2b?(fg-eh)x a2fx? b2fx2 ab (4(fg-eh)-fhx)Vi-c?x?
- N N _ - -

h2 h? 2h 4 h 2 ch?
abfArcSin[cx] 2ab (fg-eh)xArcSin[cx] abfx?ArcSin[cx] 2b?(fg-eh) V1-c2x? ArcSin[cx]
2c2h ) h? ' h i Ch? '
b2fxV1-c2x2 ArcSin[cx] b2 fArcSin[cx]? iab (fgZ-egh+dh?) ArcSin[cx]? b? (fg-eh) xArcSin[cx]?
2ch ) ac?h } h3 ) h2 '
) - ) 2ab (fg?-egh+dh?) ArcSin[cx] Log[l—w
b2 fx2ArcSin[cx]2 ib? (fg2-egh+dh?) ArcSin[cx]? cgfcgh
2h 3h3 : h3 :
b? (fg2-egh+dh?) ArcSin[cx]? Log[1- % 2ab (fg?-egh+dh?) ArcSin[cx] Log[1- ﬁ]
+ +
h3 h3

i ej ArcSin[c x] h

b? (fg2-egh+dh?) ArcSin[cx]2 Log[1 -
cgifc2gn a’ (fg?-egh+dh?) Log[g+hx]
N

h3 -
2iab (fg?-egh+dh?) Polylog[2, “*"=—""] 2ib? (fg2-egh+dh?) ArcSin[cx] Polylog[2, *=" ="
| ) 2 e ( ) 2, 2o
h3 B o _
2iab (fg2-egh+dh?) Polylog[2, “*"—"m] 2ib? (fg?-egh+dh?) ArcSin[cx] Polylog[2, *& "
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h3 B o
2b2 (fg2-egh+dh?) PolyLog|3 A elAresiniex 2b2 (fg2-egh+dh?) PolyLog|3 § eiAresiniexl
( ) 3, e ] ( ) 3, .
h3 ’ s

Result (type 4, 8787 leaves):
a’ (-fg+eh)x a2fx2 (a?fg?-a?egh+a?dh?) Log[g+hx]
+ +
h? 2h h3

+
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h
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182 | 5.1 Inverse sine.nb

i efjArcSin[cx] [—C g+ c2 gz _ hz ) i efiArcSin[cx] (C g+ CZ gZ _ h2 )
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h
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1 ArcSin[c x] h
3icgq/c?g’-h* ArcSin[cx]?Log|1+ c ]+3J—(—c2g2+h2)2 ArcSin[cx]? Log[1 + c |+

icg-+/-c?2g?+h? icg-+/-c?2g?+h?

]
ejAr‘cSin[cx] h 1 ArcSin[c x] h
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V2 A\ c2g?-h? (Cos[%Ar‘cSin[c x] | +Sin[§Ar‘cSin[cx]])
i e—]‘lAr‘cSin[cx] [—cg+ /cz gz_hz )

h

|+3cg

] -

]']_eiAr‘cSin[cx] h 5
\/-c?g®>+h? Arcsin[cx]?Log[1+ | -3./-(-c*g*+h?)° nArcSin[cx] Log[1-
-cg+q/c?g?-h?

c ) .
1+f i e-iArcsin[cx] (—cg+ lczgz_hzj

12J (-c? g2+h2>2 ArcSin|[ ————] ArcSin[cx] Log[1 -

V2 h

i e iAresiniex] (_C g+ c? gz - h? ) i @lArcsinfcx] p
| -3cgy/-c?g?+h? ArcSin[cx]?Log[1 - | -
h cg++/c?g?-h?

i @ iArcsin[cx] [cg+ /ngthz] 1+ c_hg_
}+12\/—(—c2g2+h2)2 ArcSin[ ———]
V2

o [y

ArcSin[cx]? Log[1 -

3\/—(—c2g2+h2)2 mArcSin[cx] Log[1+ -
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]-le—jAr'cSin[cx] [cg+ ICZ gz_h2]

h

]-le—jAr'cSin[cx] [cg+ ¢C2 gz_hz ]

ArcSin[cx] Log[1+ - ] +3\/— (-2 gz+h2>2 ArcSin[cx]?Log|1 +

} _

ej ArcSin[cx] h

1 ArcSin[cx] h
3icg/c?g’-h? ArcSin[cx]? Log[1 + = ]+3\/—(—c2g2+h2)2 ArcSin[cx]?Log|1 + |+

icg-+/-c?g?+h? icg-+/-c?2g?+h?

e]’l ArcSin[c x] h ) 1 ArcSin[c x] h
3icga/c?g?-h?* ArcSin[cx]?Log|1+ | +3. /- (-c?g?+h?)* ArcSin[cx]?Log[1+

]+3
N N s
(cgfx/cznghz)(cx+jm/17c2x2) /1+%
]+12J(c2g2+h2)2 ArcSin[ ——]
V2

h

e

\/ (-c? g2+h2)2 nArcSin[cx] Log|1 + ArcSin[c x]

(cg— czgz—hzj (cx+1’1\/1—c2x2)

h

(cg—«/czgz—hz) (cx+im)

Log[1+ }3\/(c2g2+h2)2 ArcSin[cx]? Log[1 + |+3

h
(cg+\mJ (cx+im) [1+ 5
]—12\/—(—c2g2+h2)2 Ar‘cSin[?]
2

h

\/—(—c2g2+h2)2 nArcSin[cx] Log |1+ ArcSin[c x]

[cg+x/c2g27h2] (cx+1‘1\/17c2x2)

h

. — ) . leiAPCSin[ I'h . P ) .
61cg~/-c g +h° ArcSin[c x] PolyLog[Z, }+61chl—c g° +h% ArcSin[c x] PolyLog[Z,

},
cg-~/c*g*-h? cg++/c2g?-h?

i ArcSin[cx] h i ArcSin[cx] h
6 cg+/c?g?-h? ArcSin[cx] PolyLog|2, = ] —611\/— (- g2+h2)2 ArcSin[cx] PolyLog|2, =
[cx]

(cg+ cznghz) (cxu‘m/lfczxz)

h

} _

Log[1 + }—3\/—(—c2g2+h2)2 ArcSin[cx]?Log|1 +

i e]i ArcSin[c x] h

]+
-icg++-c2g?+h? -icg+~/-c2g?+h?

1 ArcSin[c x] h 1 ArcSin[cx] h
6cgn/c?g?-h? ArcSin[cx] PolyLog[2, - < ] 6]'1\/ (-c? g2+h2)2 ArcSin[cx] Polylog|2, -
icg++/-c?g?+h?
]-leler‘cSin[cx] h ]-l(ejAr‘cSin[cx] h
6cg~/-c2g?+h? Polylog|3, | -6cgr/-c?g?+h? Polylog|3, |-
cg-~/c*g*-h? cg++/c2g?-h?

i ArcSin[cx] h i ArcSin[c x] h
6icg+/c?g?-h? PolyLog|3, < }+6J—(—c2 g2+h2)2 PolyLog|3, c
~icg+-c2g?+h? ~icg+~/-c2g?+h?

e

|+
icg+q/-c?2g?+h?

|+
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i ArcSin[c x] h i ArcSin[cx] h
6icg+/c?g?-h? PolylLog[3, - < ] +6J (- g2+h2)2 PolyLog|3, - c ]
icg+/-c2g?+h? icg+q/-c?g?+h?

5 3ab'F ic?g?n?-8cgh~/1-c?x? -41ic?g?nArcSin[cx] -8c?ghxArcSin[cx] +41 c?g?ArcSin[cx]?-
4c*h

1+ €& 1
h (cg-h) Cot[: (m+2ArcSin[cx])]
321 c?g?ArcSin[ ————| ArcTan| 4

\/7 ,ngthz
i e—iAr‘cSin[cx] (—cg+ ¢c2 gz_hz ]

h

] -

2h? ArcSin[cx] Cos[2ArcSin[cx]] -4c?g?nlog|l-

l1+CT]g i @-iArcsin[cx] (—cg+ lczgz_hzj

16 c? g? ArcSin[ ———] Log[1 -
V2 h

J-lefiAr‘cSin[cx] (—cg+ ¢C2 gz_hz J ]-lefiAr‘cSin[cx] (cg+ 'CZ gz_hz)
| -4c*g’nlog|1+

h h

} +

8 c? g?ArcSin[cx] Log[1 -

}+
1+ th i @ iArcsin[cx] (cg+ [c2 g2 - h? )

16 c? g ArcSin[ ————] Log[1 +
7z :

]']_e—iAr‘cSin[cx] (Cg+ /CZ gz_hz)

h

|+

8 c2 g?ArcSin[cx] Log[1 +

|+
i e—iAr‘cSin[cx] [—Cg+ /cz gZ_hZ )

h

4c’g’rnloglcg+chx] +8ic?g?Polylog|2,

] +
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i efiArcSin[c x] (C g+ CZ gz _ h2 ]

8i c? g Polylog|2, - | +h?sin[2ArcSin[cx]] | +

h
ibzf 2cgV/1-c?x? ArcSin[cx] c*gx (-2+ArcSin[cx]?) (-1+2ArcSin[cx]?) Cos[2ArcSin[cx]]
c? 7 h? 7 h? ) 8h ’

1

3h3J— (—c2g2+h2>2

c?g? —1'1\/—(—c2g2+h2)2 ArcSinfcx]3-

1+C_hg (cg-h) cot[: (r+2ArcSin[cx])]
241 \/— (-c? g2+h2>2 ArcSin|[ ————] ArcSin[c x] ArcTan| 4 |+

2 2 g?_ 2

1+ C_hg (cg-h) (Cos[lAr‘cSin[c x]] -sin[ % ArcSin[cx] |
241’1\/—(—c2g2+h2>2 ArcSin[ ————] ArcSin[c x] ArcTan| 2 2 |+3cg

V2 /€2 g2 - h? (Cos[iAr‘cSin[c X] ] +Sin[§Ar‘cSin[c x] ])

i (e—J'LAr‘cSin[cx] (*Cng c2 nghz )

1 ArcSin[c x] h

\/-c*g?+h? ArcSin[cx]? Log|1 + Le

—cg++/c?g?-h

[ jefjAr‘cSin[cx] (—cg+ CZ nghzj
| ArcSin[cx] Log[1 - }+3\/—(—c2g2+h2)2
\/_

] -

]3J(c2g2+h2)2 sArcSin[c x] Log[lf "
2

lzx/—(—c2g2+h2 % Arcsin|
h

i ~—1ArcSin[cx] 2
1e ( cg+ g -h ) JiArcSin[cx]h

| -3cg+/-c?g?+h* ArcSin[cx]?Log[1 - L ] -

cg+/c?2g?-h?

ArcSin[cx]?Log[1 -
h
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i e iArcsin(cx] [cg+ /cznghz] [1+ th
}+12\/(c2g2+h2)2 ArcSin[ ——]
V2

ie—]‘tAr‘cSin[cx] [cg+ lCZ nghzj

h

3\/ (7c2g2+h2)2 nArcSin[cx] Log|[1 +

i e—]’tAr‘cSin[cx] [cg+ ICZ nghz ]

h

e]iAr‘cSin[cx] h ) e]’lAr‘cSin[cx] h
3icgq/c?g?-h? ArcSin[cx]?Log|1 + | +3. /- (-c?g?+h?)* ArcSin[cx]?Log[1+ |+

icg-+/-c?2g?+h? icg-+/-c?2g?+h?

ejAr‘cSin[cx] h ejAr‘cSin[cx] h
3icg/c?g’-h? ArcSin[cx]?Log[1+ ]+3\/—(—c2g2+h2)2 ArcSin[cx]?Log|1 + |+

icg+q/-c2g?+h? icgr/-c2g?+h?
[cg—x/czgz—hz] (cx+1‘1\/1—c2x2)

h

(Cg—\/CZgZ—hZJ (cx+im)

h

h

ArcSin[c x] Log[lJr } _

} +3\/ (7c2g2+h2>2 Ar‘cSin[cx}zLog[1+

|+

3\/— (—c2g2+h2)2 mArcSin[cx] Log[1+

] ArcSin[c x] Log [1 +

] 3J(c2g2+h2)2 ArcSin[c x]?

(cg+x/c2g2—h2) (cx+i\/1—c2x2)

h

5| %

12 J (-c*g*+ h2)2 ArcSin|

(cg— czgz—h2] (cx+1’1\/1—c2x2)

h

Log[1+ ] -

] +3\/ (7c2g2+h2)2 mArcSinfcx] Log|[1 +

1+c—hg‘ (cg+ czngth (cx+jm)
12\/— (- g2+h2)2 ArcSin|[ ————] ArcSin[cx] Log[1+

vz :

[Cg+ ngz’hz] (CX+]1 V17C2X2) i elArcsinfcx] p
| -6icgn/-c?g?+h? ArcSin[cx] PolylLog|2, |+

h cg- /c2g27h2

- 1 ArcSin[cx] h i ArcSin[c x] h
6icg+/-c*g’+h* ArcSin[cx] Polylog|2, L | -6cg+/c*g?-h* ArcSin[cx] PolyLog|2, c ] -
cg+/c?g?-h? ~icg+~/-c?2g?+h?

e]‘lAr‘cSin[cx] h eiAr‘cSin[c x] h
61’1\/—(—c2g2+h2)2 ArcSin[cx] Polylog|2, | +6cg/c?g®-h? ArcSin[cx] PolyLog|2, - | -

-icg+~/-c2g?+h? icg+q/-c?g?+h?

Nk

ArcSin[cx]?Log[1 +
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e]’lAr‘cSin[cx] h i e]’lAr‘cSin[c x] h
6i |- (-c? g2+h2)2 ArcSin[cx] Polylog|2, - | +6cgr/-c?g?+h? Polylog|3, | -

icg+/-c2g?+h? cg-/c?g?-h?

- 1 ArcSin[cx] h 1 ArcSin[c x] h
6cgn/-c?g?+h? PolylLog|3, L | -61icgy/c?g?-h? Polylog|3, c |+
cg+nc?g’-h? —icg+/-c2g?+h?

i ArcSin[c x] h 1 ArcSin[cx] h
6\/— (-c?g?+h?)? PolyLog|3, < | +6icgn/c?g®-h? Polylog|3, - = |+
~icg++/-c?g?+h? icg+q/-c?g?+h?

etArcsinfex] p ] ArcSin[c x] Sin[2 ArcSin[c x] ]
+
icg+q/-c?g?+h? 4h

6\/—(—c2gz+h2)2 PolyLog|[3, -

Problem 119: Unable to integrate problem.

(d+ex+fx?) (a+bAr‘cSin[cx})2
J dx

(g+hx)2

Optimal (type 4, 1323 leaves, 45 steps):
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a?fx 2b2fx a?(fgi-egh+dh?) 2abf/1-c2x2 2abfxArcSin[cx] 2ab (fg?-egh+dh?)ArcSin(cx]
+ + -

- - +
h? h? h* (g +hx) c h? h? h* (g + hx)
2b2f/1-c2x2 ArcSin[cx] iab (2fg-eh)ArcSin[cx]? b2fxArcSin[cx]? b? (fg?-egh+dh?) ArcSin[cx]?
+ + - +
c h? h3 h? h® (g +hx)
2abc (fg?-egh+dh?) Ar'cTan[4h*czgx—} 2ab (2fg-eh) ArcSin[cx] Log|1- deMh
ib? (2fg-eh) ArcSin[cx]? Jegm J1ox cg/cg
N _ _
3h3 h3

h3 CZ gz _ h2

; i ArcSin[cx] h

b2 (2fg-eh) ArcSin[cx]? Log[1- **

cg- [ 2 g2-h?

; i ArcSin[c x] h }

2ib?c (fg?-egh+dh?) ArcSin[cx] Log[1- +©

cg- [c2 g%-h?

h®/c2g? - h? h3
. i @lArcsincx] p . . i eiArcsin[cx] py
2ab (2fg-eh) ArcSin[c x] Log|1 - +*¥—" 2ib%c (fg?-egh+dh?) ArcSin[c x] Log|1 - +5¥—"
( ) - < ) S
. _
h3 3 2 52 2
h c‘g’-h
b2 (2fg-eh) ArcSin[cx]2 Log[1 - L0 2iab (2fg-eh) Polylog[2, L& h
< ) [ cg+ c2g?-h? a2 (Z-Fgfeh) LOg[g+hX} < ) [ cg- /czg27h2
he i h? : h? .

enAr‘cSln[cx : reJ':Ar*cSJn[c x] h

2b%c (fg*-egh+dh?) Polylog|2, w] 2ib? (2fg-eh) ArcSin[cx] Polylog[2, *

cg- c2 g2412 cg- /cz nghz
+
h3
h3 ICZ g2 _ h2

i et ArcSin|[cx] h

+

2iab (2fg-eh) PolylLog|2, = 2b2c (fg2-egh+dh?) Polylog|2 i @ihresiniex]
1 ( > [ i ( + ) [ > g/ gt

c g+ c?g’-h?
+ +
3
h g

. enArcSin[cx] h }

i et ArcSin[cx] h

2b% (2fg-eh) Polylog|3, -

c g+ c?g?-h?

2ib? (2fg-eh) ArcSin[cx] PolylLog|2, + 2b2 (2fg-eh) PolylLog[3, +er=<h
ib®(2fg ) [cx] yLog|2, (2fe ) yg[’cg—m]

cg+ c?g?-n?

h3 h3 h3

Result (type 8, 30leaves):

2

(d+ex+fx?) (a+bArcSinfcx])
J dx

(g+hX)2
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Problem 120: Unable to integrate problem.

J(ef+2dhx+ehx2) (aerAr‘cSin[cx])2 4
X

(d+ex)2

Optimal (type 4, 520 leaves, 20 steps):

d*h . 2
2b2hx 2abh+y/1-c2x* 2b?h+1-c?x? ArcSin[cx] hx(a+bAr-cSin[cx}>2 (ch ez) (a+bAr‘c51n[cx])
- + + + - +
e ce ce e d+ex
2abc (e*f-d*h) Ar‘cTan[%] 2ib?c (e2f-d?h) ArcSin[cx] Log[1- deel Y
N/ c?d?-e? /1-c?x? cd-/c?d?-e?
- +
e2+/c2 g2 _e2 ezm
2ib?c (e?f-d>h) ArcSin[cx] Log[1 - deelhrenien 2b%c (e f-d?h) PolyLog|2, deelrnen 2b?c (e?f-d*h) PolyLog|2, lee Moy
cdy/ c? d?-e? cd-+/c?d?-e? cd+/ c?d?-e?
- +
RN RN RN

Result (type 8, 35leaves):

J(e-F+2dhx+ehx2) (a+bAr‘cSin[cx])2 .
X

(d+ex)2

Problem 121: Unable to integrate problem.

J(ef+2dhx+ehx2)2 (a+bAr‘cSin[cx])2d]X

<d+ex)2

Optimal (type 4, 920 leaves, 32 steps):
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74b2h2x72b2h<2e2f—d2h>x7b2dh2x27ib2hzx3+abh(4e2h+c2 (36e2f-zsdzh))\/m+
9c? e? 2e 27 9c3e?
5abdh? (d+ex)V/1-c2x? 2abh?(d+ex)*"1-c?x2 abd (2c2d?+3e?) h?ArcSin[cx] 4b2h?~/1-cZx? ArcSin[c x]
9ce? : 9ce? . 3c2e3 ’ 9c¢3 :
2b%h (ZGZFdeh) V1-c2x? ArcSin[cx] b2dh2x+/1-c2x? ArcSin[cx] 2b2h2x2+/1-c2x2 ArcSin[c x]
ce? : ce : 9¢ }

b2 d®>h2ArcSin[cx]2 b2dh?ArcSin[cx]? 2h (e2f-d?h) x (a+bArcSin[cx])® (e2f-d?h)? (a+bArcSin[cx])?

3e3 ) 2cle : e? ) e (d+ex)
2 4+ ex)® [a+bArcsin(cx])? 2abc(eZ-F—dzh)zArcTan[—Jﬁzd:czxz} 2ib%c (e f-d>h)*ArcSin(cx] Log[1_c:CdeJ}

3e ’ RNEr ) RN )

2ib2c (e2f-d2h)2ArcSinfcx] Log[1 - 1ee ™™ | 5p2¢ (e2f-d?h)?PolylLog|2, fee =
e | | b (e o) ratytoglz, e

cd+/ c?d*-e?
- +

ie ejArcSin{ch ]

2b2c (e?f-d2h)?Polylog|2, *

cd+/ c?d*-e?

e3+\/c2d?-e? e3+/c2d?-e? e3/c2d?-e?
Result (type 8, 37 leaves):

J(ef+2dhx+ehx2)2 (a+bAr‘cSin[cx])2d]
X

<d+ex)2

Problem 135: Result more than twice size of optimal antiderivative.

ArcSin[a +bx]?
J dx

X

Optimal (type 4, 271 leaves, 11 steps):

1 e]‘lAr‘cSin[a+bx]
-~ iArcSin[a+bx]?+ArcSin[a+bx]?Log[l- —————| +
3 ia-V1-a2
eJ‘LAr‘cSin[a+bx] e]‘lAr‘cSin[a+bx]
ArcSinfa+bx]? Log[l— 7] -2 1 ArcSin[a+bx] PolyLog[Z, 7] -
ia+V1-a? ia-+V1-a?
ejAr‘cSin[amx] eiArcSin[a+bx] <eJ'LAr‘cSin[a+bx]
2i ArcSin[a+bx] Polylog|[2, —————| +2Polylog[3, ——————] +2Polylog[3, ———|
ia+V1-a? ia-vV1-a2 ia+\/1-a?

Result (type 4, 1014 leaves):
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1 3 (1+a) Cot[% (7+2ArcSin[a+bx])]
—fjArcSin[a+bx}3+8jAr‘cSin[ ]Ar‘cSin[a+bx] Ar‘cTan[ = ] -

3 Jz Voiva?

(1+a) (Cos[%Ar‘cSin[a+bx]} —Sin[%Ar‘cSin[a+bx]})

1-a

8 i ArcSin| | ArcSin[a +bx] ArcTan| ] -

%

V-1+a? (Cos[%Ar‘cSin[a+bx]} +Sin[iAr‘cSin[a+bx]”

V1o
2 | Arcsin[a+bx] Log[1+1i [—a+x/—1+a2

V2

e tAresinfasbx] ] ApcSinfa+bx] Log[l- 1 [a+x/—1+a2

-1 ArcSin[a+b x] ]

e +

nArcSin[a+bx] Log[1+1i [—a+x/—1+a2
ArcSin[a+bx]?Log[1+i [—a+x/—1+a2

e—]’l ArcSin[a+b x] ] . 4Ar‘cSin[

(e—jl ArcSin[a+b x] ] _

1-a . .
4 Arcsin| | ArcSinfa+bx] Log[1- i (a+«/71+a2 e iArcsin(arbx]]
V2
) . e]iAr'cSin[a+bx]
ArcSin[a+bx]?Log[1-i [a+x/—1+a2 e iArcsin(asbx] ] 4 ApcSin[a+bx])?Log[l+ ———— | +
~ia++V1-a?
i ArcSin[a+b x]
Ar‘cSin[a+bx]2Log[1—67] + 7 ArcSin[a+bx] Log[1+ (a+x/—1+a2 ] (—a—bx—jl 1- <a+bx)2 )} +
ia++/1-a?
1-a
4 ArcSin| | ArcSinfa+bx] Log[1+ (a+«/—1+a2 J (—a—bxfj 1- (aerx)2 ]] -
V2

Ar'cSin[a+bX]2Log[1+[a+«/—1+az) (—a—bx—j 1—(a+bx)2]]+7rAr‘cSin[a+bX] L0g[1+(—a+«/—1+a2) (a+bx+1‘1 1—(a+bx)2)}—
4 ArcSin| 1-a | Arcsinfa +bx] Log[1+(fa+«/71+a2) (a+bx+j 17(a+bx)2]]7

V2
1 ArcSin[a+b x]
ArcSinf[a+bx]?Log[1 + [—a+x/71+a2) (a+bx+1’1 1- (a+bx)2 ]] - 21 ArcSin[a+bx] PolyLog|[2, —e—] -
~1a+V1-a?
e]‘lAr‘cSin[a+bx] (eler'cSin[a+bx] (eler'cSin[a+bx]
2 1 ArcSin[a + b x] PolyLog[Z, 7} +2PolyLog[3, ——] +2PolyLog[3, _——
ia+V1-a? ~ia+V1-a2 ia+V1-a?

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

ArcSin[a +bx]?
J dx

x2

Optimal (type 4, 230 leaves, 11 steps):
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el Arcsin[a+b x| }

ia-+/1-a%

- +
X “/1732

el Arcsin[a+b x| }

2bArcSinfa+bx] Log[1 -
ArcSin[a +bx]?

eiArcsin[a+bx| ] el Arcsin[a+b x| }

2bArcSinfa+bx] Log[1 - 2i bPolylog|2, 2i bPolylog|2,

ia+/1-a? ia-+/1-a2 ia+/1-a2

Vi-a? Vi-a? Vi-a?
Result (type 4, 789 leaves):
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1-aTan { i—Ar‘cSin [a+b x] ] ]

2brArcTan |

ArcSin[a +bx]? A ~1+a? 1
- + +
X -1+a? Vi1-a?
1+a) Cot [+ (7r+2Ar‘cSin[a+bx])] -1+a) Tan|+ (H+2Ar‘cSin[a+bx}H
2b [-2ArcCos[a] ArcTanh| 4 | - (7m-2ArcSinfa+bx]) ArcTanh | 4 |+
V1-a? 1-a2

(1+a) Cot[ (m+2ArcSinfa+bx]) ]

(-1+a) Tan[} (7m+2ArcSin[a+bx])]
ArcCos[a] - 21 [ArcTanh| | +ArcTanh| 4
Vi-a? Vi-a?
Vi-aZ elej (m-2 ArcSin[a+bx])
Log| |+
\/?\/bx
1+a) Cot[% (m+2ArcSin[a+bx])] -1+a) Tan[> (m+2ArcSin[a+bx]) |
ArcCos[a] +2 i ArcTanh| 4 | +21iArcTanh| 4 ]
V1-a? V1 - a?
(l_ l) V1 _aZ ey Arcsinarbx] (1+a) Cot[ (r+2ArcSinfa+bx])]
Log| 22 | - |ArcCos[a] -2 i ArcTanh| 4 || Log|
Vb x V1-a?
(-1+a) (Ji+j1a+\/1—a2 ) (—J'1+Co‘c[l (7T+2Ar‘cSin[a+bx])]) (1+a) Cot[% (m+2ArcSin[a+bx])]
- 4 | - |ArcCos[a] +2 i ArcTanh| 4
1-a++V1-2a2 Cot[i (m+2Arcsinfa+bx]) ] \1-a?

[ (-1+a) (—J’l—ja+\/1732) (1‘1+C0t[i (7r+2Ar‘cSin[a+bx])])}
Log |- +
1-a+vV1-a?2 Cot[i(ﬂ+2ArcSin[a+bx]H

(afj\/lfaz) (71+a+\/17a2 Cot[* (n+2Ar‘cSin[a+bx]H)
i |-PolyLog|2, ‘ ]+
1-a++V1-2a2 Cot[i— (m+2Arcsinfa+bx]) ]

PolyLog|2,

(aﬂim) (,1+a+WCot[i (n+2ArcSin[a+bX}>” ]”

1-a++V/1-a? Cot[i (m+2Arcsinfa+bx]) ]

Problem 137: Result more than twice size of optimal antiderivative.

ArcSin[a +bx]?
j dx

x3

Optimal (type 4, 272 leaves, 14 steps):
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i eiArcsin[a+bx]

5 ) iab?ArcSin[a+bx] Log[1l+ +&——
b«/l—(a+bx) ArcSin[a+bx] ArcSin[a+bx]?2 o] 1ea?

) (1—a2)x 2 x2 - (_1+a2>3/2 "

i @i Arcsinfa+bx] i fArcsin[a+tbx] } i @iArcsin[a+bx] ]

ab2pPolylog[2, - * ab2pPolyLog[2, - *
a+v/ -1+a? b2 Log[x] a-+/ -1+a? a+v/ -1+a?
N _

i ab?ArcSin[a+bx] Log[l +

(—1+a2)3/2 1-2a2 (—1+a2)3/2 (—1+a2)3/2

Result (type 4, 859 leaves):
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b 17(a+bx)2 ArcSin[a+bx] ArcSin[a+bx]2 bz'-og[—bx}

(-1+a) (1+a)x 2 x2 1-a?
L ArcTan [ 1-a Tan“—Ar‘cSin[a+b x]] ]
e 1+a) Cot|[2 (+2ArcSinfa+bx]
1 ab? et + -2 ArcCos[a] ArcTanh | ( ) [4 ( )] |- (7m-2Arcsinfa+bx])
-1+a? V-1+va? Vi1-a? Vi-a?
-1+a) Tan[ (1 +2ArcSin[a+bx]) | (1+a) Cot[% (r+2ArcSin[a+bx]) |
Ar‘cTanh[ 2 } + |ArcCos[a] -21 Ar‘cTanh[ 2 ] +
V1-a? V1-a?
(-1+a) Tan[+ (7m+2ArcSin[a+bx]) | (-1)¥*1-a? g3 HAresin(asbx]
ArcTanh | 2 Log| |+
Vi-a? V2 Vbx
1+a) Cot[+ (7m+2ArcSin[a+bx]) ]| -1+a) Tan|[} (n+2ArcSin[a+bx]) |
ArcCos[a] +2 i ArcTanh| 4 | +21iArcTanh| 4 ]
(l— j—) J1_aZ ey iAresiniabx] 1+a) Cot[% (m+2ArcSin[a+bx])]
Log| 2 2 | - |ArcCos[a] - 2 i ArcTanh| 4 ]
Vb x V1-a?
(-1+a) (1’1+J‘1a+\/1—a2) (—J‘L+Cot[l (7T+2Ar‘cSin[a+bx]H)
Log| - 4 | - |ArcCos[a] +
1-a++1-a2 Cot[i (7 +2ArcSinfa+bx])]

' (1+a)Cot[i(n+2Ar‘cSin[a+bx]H (-1+a) (—J’l—ja+\/1—a2) (1'1+Cot[i(7r+2Ar‘cSin[a+bx])])
2i ArcTanh| Log|- ]+

]

\1-a? 1-a+vV1-a? Cot[i(ﬂ+2ArcSin[a+bx]H
(afjm/lfaz) (71+a+x/17a2 Cot[l(ﬂ+2ArcSin[a+bx})])
i [-PolyLog|2, 4 ]+

1-a+V1-a? Cot[ (r+2ArcSinfa+bx])]

Polylog|2,

(a+1‘1\/1—a2) (—1+a+\/1—a2 Cot[i— (7T+2Ar‘cSin[a+bx])])}
1-a+vV1-a? Cot| J

i (7T+2Ar‘cSin[a+bx])]
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Problem 141: Unable to integrate problem.

ArcSin[a+bx]3
J dx

X

Optimal (type 4, 365 leaves, 13 steps):

1 e]i ArcSin[a+b x] (e]l ArcSin[a+b x]
-~ iArcSin[a+bx]*+ArcSinfa+bx]?Log[1- ——————] +ArcSin[a+bx]?Log[l- ———| -
4 ia-+/1-a2 ia+/1-a2

1 ArcSin[a+b x] i ArcSin[a+b x] i ArcSin[a+b x]

31 ArcSin[a+bx]?PolyLog|2, ei} -3 1iArcSinfa+bx]?PolyLog|2, 64] +6ArcSin[a+bx] Polylog|3, e4] +
ia-+vV1-a? ia+V1-a? ia-+V1-a?
eiAr‘cSin[a+bx] eiAr‘cSin[a+bx] ei/—\r‘csin[amx]
6 ArcSin[a + b x] PolyLog[B, —] +61 PolyLog[4, —] +61 PolyLog[4, —]
ia+V1-a2 ia-v1-a? ia+V1-a?

Result (type 8, 14 leaves):

ArcSin[a+bx]3
J dx

X

Problem 142: Unable to integrate problem.

ArcSin[a+bx]3
J dx

x2

Optimal (type 4, 316 leaves, 13 steps):

i eiArcsinfa+bx]

a-+/ -1+a?

+ _
X V-1+a?

i eiArcsin[a+bx] ]

3ibArcSinfa+bx]2Log[l+*

3ibArcSin[a+bx]? Log[1+
ArcSin[a+bx]3

i elArcsin[a+tbx] }

6 bArcSin[a +bx] PolylLog|2, - *

ar 1027 . af 122
6bArcSin[a+bx] Polylog[2, - *5———— glesinfartd | 6ibPolylog[3, - Lo et iresinfana] | 6ibPolylog[3, -+ glesinfartd
af 1427 . a1z af 1427

Result (type 8, 14 leaves):

ArcSin[a+bx]3
J dx

x2
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Problem 173: Unable to integrate problem.

sz (a+bArcsinfc+dx])"dx

Optimal (type 4, 611 leaves, 22 steps):

ia

_ia . . . n . .
ie o (a + b ArcSin [c+ d x] ) n (7 i (a+bArcSin[c+dx]) ) Gamma[l +n, - i (a+bArcSin[c+dx]) ]

— b b —
8d3
icte s (a+bArcsinfc+dx])" (— L (a+bAr°Sbimc+dX” )_n Gamma[1+n, - * (a*bA"Sbi”“*dX” ]
2d3 :
i e% (a +bArcSin(c +dx] )n ( i (a+bAr‘chin[c+dx1) )*n Gamma [1 “n, i (a+bAr‘chin[c+dx]) }
8d3 '
i c? ejTa (a +bArcSin[c +dx] ) " ( : (a+bA"Sbi"WdX“ ) " Gamma [1 +n, 1 (a*b”csbi"“*dx” ]
2d3 i
2-2-n ¢ e’% (a +bArcSin(c +dx] )n (_ i (a+bAr‘chin[c+dx1) )‘” Gamma [1 in, - 21 (a+bAr'chin[c+dx1) ]
d3 :

2ia . . : “n . .
220 e (a +bArcSin[c +dXJ>n (11 (a+bAr‘chln[c+dx1) ) Gamma[l in, 21 (a+bAr‘chm[c+dx1) ]

d3

+

_3ia . . : _n ) .
i3 1ne (a +bArcSin[c+dx] )n (7 i (a+bAr‘chln[c+dx1) ) Gamma {1 in, - 3i (a+bAr‘cb51n[c+dx1) }

8d?

3ia . ) . “n ) .
i31ng (a +bArcSin[c +dX])n (11 (a+bAr‘chln[c+dx1) ) Gamma[l in, 31 (a+b/—\r‘chln[c+dx1) ]

8d3

Result (type 8, 18 leaves):

sz (a+bArcsinfc+dx])"dx

Problem 205: Result more than twice size of optimal antiderivative.

J(a+bAr'cSin[c+dx])3 4
X

(ce+dex)4

Optimal (type 4, 291 leaves, 16 steps):
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b2 (a+bArcSin[c+dx]) b+/1-(c+dx)® (a+bArcSin[c+dx])? (a+bArcSin[c+dx])>

de? (c+dx) 2de4(c+dx)2 3de4(c+dx)3

b (a+bArcSin[c+dx])?ArcTanh[elAresinicxdx] | b3 ArcTanh /1 - (c+dx)2 ] ib?(a+bArcSin[c+dx]) Polylog[2, -e!Arcsinicdx]]
_ N _
de* de* de*
ib? (a+bArcSin[c+dx]) PolylLog|[2, etArcsinlcsdxl | p3 polylog|3, —elAresinicrdxl ] b3 polylog|3, elArcsinlcrdx]]
- +

de? de? de?

Result (type 4, 732 leaves):

a3 a2bv1-c2-2cdx-d2x2  a?bArcSin[c +dx]
- - - +
3de* (c+dx)? 2de* (c+dx)? de* (c+dx)?
a2blogic+dX a?blogl1+vV1-c2-2cdx-d2x2 1 _ )
glerdx] { ] + ab? |81 Polylog|2, -elArcsinlerdx]| _
2de? 2de? 8de?
1

— 2 (2+4Ar‘cSin[c+dx]2—2Cos[2Ar‘cSin[c+dx1] -3 (c+dx) ArcSin[c+dx] Log[1 - e'Aresinlerdx]]
(C+dx>

3 (c+dx) ArcSin[c+dx] Log[1+elAresinledxi] a4 (c+dx)?PolyLog[2, et Aresinlexdx)] o ApcSin[c +d x] Sin[2ArcSin[c+dx]] +

ArcSin[c+dx] Log[1 - e Aresinlesdx T sin[3 ArcSinc +dx]] - ArcSin[c +dx] Log[1 + et Aresinlesdx] ] sin[3 ArcSin[c + d x] ]) +

1 1 1 1 2
4b3 -24 ArcSin[c +d x] Cot[*Ar‘cSin[Cerx}] —4Ar‘cSin[c+dx]3Cot[*Ar‘cSin[c+dx]] —6Ar‘cSin[c+dx]2Csc[*Ar‘cSin[c+dx]} -
48 d e 2 2 2

1 4 . . ) .
(c+dx) ArcSin[c+dx]>Csc[ = ArcSin[c+dx]| +24ArcSin[c+dx]?Log[1 - e'AresinlerdxI] 24 ApcSin[c+dx]? Log[1 + e' Aresinlerdx] ]
2
1 . . ) .
48 Log|[Tan| ~ ArcSin[c +dx] || +48 i ArcSin[c +d x] PolylLog |2, -e*Aresinlcdxl | _ 48§ ArcSin[c + d x] Polylog[2, etArcsinierdx] | _
2
. . . : 1 2
48 Polylog|3, -elAresinlerdx] ], 48 polylog|3, e*Aresinlerdxl] + 6 ArcSin[c +dx]? Sec| ~ ArcSin[c+dx]|" -

2

16 ArcSin[c+dx]3 Sin[%Ar‘cSin[c +dx]

1 1
- 24 ArcSin[c +d x] Tan[fAr‘cSin[c +dx}] -4 ArcSin[c +dx]3Tan[7Ar'cSin[c +dx]}
(c+dx)? 2 2

Problem 210: Result more than twice size of optimal antiderivative.

J(aerAr'cSin[c+dx])4 4
X

ce+dex

Optimal (type 4, 202 leaves, 10 steps):
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i (a+bArcSin[c+dx]) > (a+bArcsinfc+dx] )4 Log[1 - e21Arcsinfcrdx] |
_ N _
Sbde de
2ib (a+bArcSin[c+dx])>Polylog|2, e?tArcsinic+dx]]  3p2 (a+bArcSin[c+dx])?PolyLog[3, e?!Arcsinicrdx] ]
+ +

de de
3ib® (a+bArcSin[c+dx]) PolyLog [4, e2ihrcsinicxdx] ] 3 h4 polylog|5, e?Arcsinlcrdx]]

de 2de

Result (type 4, 439 leaves):

) . 1 ) .
16 a* Log[c+dx] +64a’ b [ArcSin[c+dx] Log[1-e? Aresiniexdx] ] = (ArcSin[c+dx]?+Polylog[2, e?tAresinlesdxi]) |
16de 2

4a’b? (-in®+8iArcSin[c+dx]?+24ArcSin[c+dx]?Log[1-e2tAresintedxl]
24 i ArcSin[c +d x] Polylog [2, @ 2iArcsin(crdx] ] +12 PolylLog [3, @ 2 1Arcsin[crdx] ] ) -

iab® (n*-16ArcSin[c+dx]*+64iArcSin[c+dx]?Log|[1- e 2Aresinlcrdxl] _ 96 ArcSin[c +d x]? Polylog|2, e 2 Arcsinicdxi
96 i ArcSin[c +dx] Polylog|3, e 2Aresinicdxl ], 48 polylog |4, e 21 Arcsinlcrdx]] ) +

i

1 ) . ) .
+ = 1iArcSin{c+dx]®+ArcSin[c+dx]*Log[1 - e 2 Aresinictdx] ] 4 9§ ApcSin[c +d x] 3 PolylLog[2, e 2*Arcsinierdx] ]

16 b* (—
160 5

) . . . 3 ) .
3ArcSin[c+dx]?Polylog|3, e 2iAresinicxdx] ] _ 34 AprcSin[c +dx] Polylog[4, e 2iAresin(cxdx] _ = polylog|5, e 21Arcsinicrdx] ] J }
2

Problem 211: Result more than twice size of optimal antiderivative.

J(a+bAr'cSin[c+dx])4
dx

(ce+dex)2

Optimal (type 4, 270 leaves, 13 steps):

(a+bArcsin[c+dx])* 8b (a+bAr‘cSin[c+dx])3Ar'cTanh[<e““51"[c*dx]} 12 1 b2 <a+bAr‘cSin[c+dx1)ZPolyLog[Z, - @l Arcsinfcrdx] |
_ . _
de? (c+dx) de? de?

12 b? (a+bArcSin[c+dx])?Polylog[2, etArcsinic=dxI | 24b> (a+bArcSin[c+dx]) PolyLog[3, -elArcsinicdx]]

N
de? de?
24b% (a+bArcSin[c+dx]) PolyLog|3, etArcsinlcsdxl | 24 j b4 PolyLog|4, -elArcsinicxdx] ] 24 j b* polylog |4, elArcsinlcrdx] ]
- +
de? de? de?

Result (type 4, 575leaves):
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1 a* 5. (ArcSin[c+dx] 1 1 . o1 .
— |- -43a%b (—+Log[f (c+dx) Csc[ = ArcSin[c+dx]]]| - Log[Sin[ = ArcSin[c+dx]]|]| +
de? c+dx c+dx 2 2 2
ArcSin[c+dx . . . .
6a’b? (Ar‘cSin [c+dXx] (7 Arcinfc+dx] +2 Log[l _ @l Arcsinfc+dx] } _2 Log[l + @i Arcsin[c+dx] ] N
c+dx
21 Po]_yLog[ el Arcsinfc+dx] ] -2 i PolylLog {2’ el Arcsinfc+dx] } +
ArcSin[c+dx]3 . . . i
4ab’ |- [crdx] +3AI"CSin[C+dX]2Log[l—elAPCSln[HdX]] ~3ArcSin[c +dx]? Log[1+emrcsln[c+dxw + 61 ArcSin[c +dx]
c+dx
PolyLog|2, -e!Aresinic:dxl | _ 6§ ArcSin[c +dx] Polylog[2, elAresinlerdxl] _ g polylog|3, -e!Aresinicdxl| 4 6 polylog|3, e Arcsinlerdxl ]|,
it ArcSin[c+dx]* . . . .
b* [ +1iArcSin[c+dx]? - : ) +4ArcSin[c+dx]? Log[1 - e tArsinlesdx] ] _ 4 ApcSin[c +dx]3 Log[1 + e Aresinierdxl |,
2 c+dx
12 i ArcSin[c + dx]?PolyLog|2, e *Arsin(esdx] | 4 17 j ArcSinfc +d x]? polyLog[ - ghAresinicadx]]
24 ArcSin[c +dx] Polylog[3, e tAresinlexdxl] _ 24 ArcSin[c + d x] PolyLog[3, -elAresinlerdx]] _
24 i Polylog [4, @ 1 Arcsinfc+dx] } 24 1 PolyLog[ el Arcsin[c+dx] ] ]

Problem 213: Result more than twice size of optimal antiderivative.

J(aerAr'cSin[c+dx])4
dx

(ce+dex)4

Optimal (type 4, 439 leaves, 21 steps):

2b2(a+bAr‘cSin[c+dx1)2 2b 17<c+dx)2 (a+bAr‘cSin[c+dx})3 (a+bAr‘cSin[c+dx])4

de* (c+dx) 3de* (c+dx)? 3de* (c+dx)?
8b> (a+bArcSin[c+dx]) ArcTanh[elAresinicrdx] ] 4 b (a+bArcSin[c+dx] )3 ArcTanh et Arcsinicrdx] |
de* ) 3de*
43 b*Polylog |2, -eiAresinicxdxI ]| 24 b2 (a+bArcSin[c+dx])?Polylog[2, ~eiAresinicxdxI] 4 bt polylog |2, e!Arcsinic-dx]
de* : de? B d e? h
21b? (a+bArcSin[c+dx])?Polylog[2, etArcsinic+dx] ] 4p3 (a+bArcSin[c+dx]) Polylog|[3, -etArcsinicrdx]]
de? ) de*
4b* (a+bArcSin[c+dx]) Polylog [3, elArcsinicdx] } 41 b*Polylog |4, -elArcsinlcxdxl ] 45 b polylog|4, etArcsinlcrdx] |
+

de? de? de?

+

+

Result (type 4, 1274 leaves):
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a* 1
+
3de“(c+dx)3 4de*
1
(C+dx>3

3 (c+dx) ArcSin[c+dx] Log[1+elAresinledxi] a4 (c+dx)®PolyLog[2, e'Aresinlexdx)] o ArcSin[c +d x] Sin[2ArcSin[c+dx]] +

a2 bZ 8 i POlyLOg [2, 7(e]'L ArcSin[c+d x] } _

2 (2+4Ar‘cSin[c+dx]2—2Cos[2Ar‘cSin[c+dx}] -3 (c+dx) ArcSin[c+dx] Log[1- e'Aresinlerdx]]

ArcSin[c+dx] Log[1 - e'Aresinlesdx] [ sin[3 ArcSinc +dx]] - ArcSin[c + dx] Log|[1 + et Aresinlesdx] ] sin[3 ArcSin[c + d x] ]) +

1 1 1 1 2
4ab3 -24ArcSin[c +dx] Cot[ = ArcSin[c+dx]] -4ArcSin[c+dx]3Cot[ = ArcSin[c+dx]| - 6ArcSin[c+dx]?Csc[~ArcSin[c+dx] | -
12de 2 2 2

1 4 . ; ‘ .
(c+dx) ArcSin[c+dx]>Csc[ = ArcSin[c+dx]| +24ArcSin[c+dx]?Log[1 - e'AresinlerdxI] 24 ApcSin[c+dx]? Log[1 + e Aresinlerdx]]
2
1 . . ) .
48 Log|[Tan| ~ ArcSin[c+dx] || +48 i ArcSin[c +d x] PolyLog |2, -e*Aresinicdxl ] _ 48§ ArcSin[c + d x] Polylog[2, etArcsinlerdx] ] _
2
. . . : 1 2
48 Polylog|3, -elAresinlerdx]] ;48 polylog|3, etAresinlerdxl ] + 6 ArcSin[c +dx]? Sec| ~ ArcSin[c+dx]|" -

2

16 ArcSin[c +dx]3 Sin[%Ar‘cSin[c +dx]

1 1
; - 24 ArcSin[c +d x] Tan[fAr‘cSin[c +dx}] -4 ArcSin[c +dx]3Tan[7Ar‘cSin[c +dx]} +
(c+dx) 2 )

1 1 1
" b* |-2in*+4iArcSin[c+dx]*-24ArcSin[c+dx]?Cot| = ArcSin[c+dx]| -2ArcSinfc+dx]*Cot| = ArcSin[c+dx] ]| -
24d e 2 2

1 2 1 1 4 . :
4 ArcSinfc+dx]3Csc[ = ArcSin[c+dx]| - = (c+dx) ArcSin[c +dx]*Csc[ = ArcSin[c+dx] | +16ArcSin[c+dx]?Log[1 - e tArcsinlcrdxl]
2 2 2

96 ArcSin[c +dx] Log|1 - etAresiniexdxl] g6 ArcSin[c + dx] Log[1 + el Aresinierdxl] 16 ArcSin[c +d x]® Log |1 + et Aresinledx]]
48 i ArcSin[c +dx]?Polylog|2, e *Aresinlcsdxl| 4 48§ (2 +ArcSin[c+dx]?) Polylog[2, —e*Aresinicrdxl] _
96 i PolylLog[2, e'Aresinlc+dx]] | 96 ArcSin[c +d x] PolyLog[3, e *Aresinlc+dxl | _ g6 ArcSin[c +d x] Polylog[3, - e*Aresinierdx] ] _

, ; , : 1 2
96 i Polylog |4, e tArcsinlcrdxl] _ o6 j polylog|4, -e!Aresinlerdxl] . 4 ApcSin[c+dx]®Sec| = ArcSin[c+dx]] -
2

8 ArcSin|[c +dx}4Sin[iAr'cSin[c +dx]

1 1
; —24Ar‘cSin[c+dx]2Tan[7Ar'cSin[c+dx]} —ZAPcSin[c+dx]4Tan[7Ar‘cSin[c+dx]} +
(c+dx) 2 2

1 1 _ 1 _ 1 1 ) 2 1 _ 1 :
——4a°b |- — ArcSin[c +d x] Cot[—Ar‘c51n[c+dx]]——Csc[—Ar‘c51n[c+dx]} - — ArcSin[c +d x] Cot[—Arc51n[c+dx]]
det 12 2 24 2 24 2

1 . 2 1 1 . 1 o1 . 1 1 i 2
Csc[ = ArcSin[c+dx]]" - = Log[Cos|[ =~ ArcSin[c+dx]|] + = Log[Sin[ = ArcSin[c+dx]]] + — Sec[ = ArcSin[c+dx] | -
2 6 2 6 2 24 2
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1 ) 1 , 1 ) 1 ) 2 1 .
— ArcSin[c +dx] Tan[ = ArcSin[c+dx] | - — ArcSin[c+dx] Sec| =~ ArcSin[c +dx] | Tan|[ = ArcSin[c +dx] |
12 2 24 2 2

Problem 214: Result more than twice size of optimal antiderivative.

J(a+bAr‘cSin[c+dx}>5dlx

Optimal (type 3, 164 leaves, 8steps):

120b°+/1- (c+dx)® 120b° (c+dx) ArcSin[c+dx] 60b*\/1- (c+dx)? (a+bArcSin[c+dx])?

120 ab* x + + - -
d d d

20b? (c+dx) (a+bAr‘cSin[c+dx])3 5b 1—(c+dx)2 (a+bAr‘cSin[c+dx])4 (c+dx) (a+bAr‘cSin[c+dx])5
+ +

d d d

Result (type 3, 332leaves):
i(a (a®-20a2b2+120b%) (c+dx) +5b (a*-12a2b2+24b%) \[1- (c+dx)? +
5b [a* (cvdx)-12a7b? (codx) +24b% (codx) +4a’b[1- (crdx]? ~24ab>[1- [c+dx)? | ArcSin[cdx] -
10b? [-a® (c+dx) +6ab? (codx)-3a7by[1- (crdx)? +6b°3[1- (crdx)® | ArcSin[c+dx]?-
106 [-a? (cdx] +2b (c+dx) ~2ab+/1- (c+dx]? | ArcSin[c+dx]® s
5 b* (ac+adx+bm] ArcSin[c+dx]%+b® (c+dx) Ar‘cSin[c+dx}5)

Problem 292: Result more than twice size of optimal antiderivative.

J(ce+dex)5/2 <a+bAr‘cSin[c+dx])2d1x

Optimal (type 5, 130leaves, 3 steps):

2 (e (c+dx)>7/2 <a+bAr‘cSin[c+dx})2 8b (e (c+dx))®? (a+bArcSin[c+dx]) Hyper‘geometr‘icZFl[i, %, L, (c+dx)?]

7de 63 d e?
16 b2 (e (c+dx))11/2Hyper‘geometricPFQHl, n. %}, (%, %}, (c+dx)?]

4

693 d e3

Result (type 5, 328 leaves):
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1
6174 d
(e (c+dx))>?|1764a% (c+dx) +168ab |21 (c+dx) ArcSin[c+dx] + [-2~/c+dx (—5+2(c+dx)2+3(c+dx>4)+10 (c+dx) 1—ﬁ
c+dx

+

EllipticF[Ar‘cSin[ﬁ], 1]}/ ((de)s/z 1-(c+dx)? )

1

7)2b2 [—1336 (c+dx) +19324/1- <c+dx)2 ArcSin[c+dx] +1323 (c+dx) ArcSin[c+dx]?-

<c+dx

3 5
252 ArcSin[c +d x] Cos[3 ArcSin[c+dx]] -1680./1 - (c+dx)2 ArcSin[c +dx] Hypergeometric2F1[ =, 1, =, <c+dx)2] +
4

I

4

+

2102 7 (c +dx) HypergeometricPFQ[ {2, i, 1}, {i, i}, (c+dx)2}
Gamma[i] Gamma[ﬂ

72Sin[3ArcSin[c+dx]] - 441 ArcSin[c+dx]%Sin[3 ArcSin[c +dx]]

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

J\/ce+dex (a+bAr‘cSin[c+dx}>2dlx

Optimal (type 5, 130leaves, 3 steps):

2 (e(c+dx) )3/2 (a+bArcSin[c+dx] )2 8b (e (c+dx))5/2 (a+bArcsinfc+dx]) Hyper‘geometr‘icZFl[i, i, %, (c+dx)2}

- +

3de 15 d e?
16 b? (e (c+dx))7/2Hyper‘geometr‘icPFQHl, i, i}, {%, 141}, (c+dx)2}

105d e3

Result (type 5, 267 leaves):



206 | 5.1 Inverse sine.nb

id e (c+dx) 18a2(c+dx)+36ab<c+dx)Ar‘cSin[c+dx]+24b2«/1—(c+dx)2Ar‘cSin[c+dx]+2b2(c+dx) (-8+9ArcSinfc+dx]?) -
27

12ab (2\/c+dx (_1+ <c+dx)2) -2 (c+dx) [1- (ij)z EllipticF[Ar‘cSin[\/fT], -1]

Ve+dx 1—<c+dx)2

ArcSi } 3 5 ) 3v2 b?n (C+dX) Hyper‘geometr*icPFQH%: i’ 1}’ {i’ i}’ (c+dx)2]
rcsinfc +dx] Hypergeometric2F1[ =, 1, =, (c+dx)*] + [2] ]
4 2 Gamma | 2 | Gamma | ©
4 4

Problem 299: Result more than twice size of optimal antiderivative.

J(aerAr‘cSin[c+dx])2 4
X

(ce+dex)9/2

Optimal (type 5, 130 leaves, 3 steps):

2 (a+bArcsin[c+dx])? 8b (a+bArcSin[c+dx]) Hypergeometric2F1|- 2, i, 7‘1:, (c+dx)?]

5
4

7de(e(c+dx))7/2 ‘;’»Sdez(e(c+dx))5/2

16 b2 Hyper‘geometr‘icPFQ[{—i, 713:, 1}, {7i, i}, (c+dx)?]

105d e (e (c+dx))3’/2

Result (type 5, 299 leaves):
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1
420d (e (c+dx))9/2

-120a® (c+dx) +48ab (-5 (c+dx) ArcSin[c+dx] +

1- (c+dx)2 (1+3 (c+dx)2)

2 (c+dx)®? - 3EllipticE[ArcSin[v/c+dx |, -1] + 3EllipticF[ArcSin[+/c+dx |, -1] || +

(C +dX>5/2

92 7 (c+dx)®HypergeometricPFQ[ {1,

b? (c+dx)

LI NV
-

Gamma | ﬁ Gamma |

4 [—46+30ArcSin[c+dx]2+64Cos[2Ar‘cSin[c+dx]] - 18 Cos[4ArcSin[c+dx]] + 24 <c+dx)5«/1— (c+dx)2 ArcSin[c +dx]

Hyper‘geometr‘icZFl[l, R (c +dx)2] +30ArcSin[c+dx] Sin[2ArcSin[c+dXx]] -9 ArcSin[c+dx] Sin[4 ArcSin[c +d Xx]]

INEN

)

B~ w

Problem 300: Attempted integration timed out after 120 seconds.
J\/ce+dex (a+bArcsin[c+dx])>dx

Optimal (type 9, 81 leaves, 2 steps):

3/2 3 2
2b Unintegr‘able (e (c+dx))?* (a+b ArcSin[c+d x])
2(e<c+dx)>3/2 (a+bAr‘cSin[c+dx})3 [ 1-(c+dx)?2

» x|

3de e

Result (type 1, 1leaves):

PP

Problem 304: Attempted integration timed out after 120 seconds.
j\/ceerex (a+bArcSin[c+dx])*dx

Optimal (type 9, 83 leaves, 2 steps):

8b Unintegr‘able (e (c+dx))3/2 (atbArcSin[c+d x])3
2 (e (c+dx))*? (a+bArcSin[c+dx])* [ 1-(codx)?

5 x|

3de 3e

Result (type 1, 1leaves):
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???

Problem 310: Unable to integrate problem.

J(ce+dex)’" (a+bArcSin[c+dx])?dx

Optimal (type 5, 183 leaves, 3 steps):

e(c+dx))¥™ (a+bArcSin[c+dx])2 2b (e (c+dx))*" (a+bArcSin[c+dx]) Hypergeometric2F1[2, 2", 0 (c.dx)?]
2 2

de (1+m) de? (1+m) (2+m)

2b? (e (c+dx))>"HypergeometricPFQ| {1, §+ f, §+ f}, {2+ %, %+ %}, (c+dx)?]

de3 (1+m) (2+m) (3+m)
Result (type 8, 25leaves):

j(ce+dex)"‘ (a+bArcsin[c+dx])?dx

Problem 352: Result unnecessarily involves imaginary or complex numbers.

JX6 (a+bArcsin [cx?] ) dx

Optimal (type 4, 86 leaves, 5steps):
10bx/1-c2x* 2bx®V1-c2x* 1 10 b EllipticF[ArcSin[+c x|, -1]
+ + -

=x (a+ b ArcSin|c xz])
147 c3 49 c 7

147 c7/2
Result (type 4, 82 leaves):

2bxV1-c2x* (5+3c?x4) 10 i b EllipticF [i ArcSinh[v/-c x|, -1]
; +21bx’ ArcSin|cx?] -

c (*C)7/2

147

21ax’ +

Problem 353: Result unnecessarily involves imaginary or complex numbers.

jx”’ (a +b ArcSin [c xz} ) dx

Optimal (type 4, 83 leaves, 7 steps):

2bx3V/1-2x* 1 6bEllipticE[ArcSin[+/c x|, -1] 6bEllipticF[ArcSin[+c x|, -1]
+=x° (a+bArcSin[cx?]) - ) +
25 ¢ 5 25¢

25 C5/2
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Result (type 4, 93 leaves):
2bx3VI-2x* 6ib (EllipticE [iArcSinh[+/-c x|, -1] - EllipticF[i ArcSinh[+/-c x|, -1] )

5ax®+ +5bx®ArcSin[cx?] +
C (—C)S/Z

25

Problem 354: Result unnecessarily involves imaginary or complex numbers.

sz (a+bArcsin [cx?] ) dx

Optimal (type 4, 61leaves, 4 steps):
2bx/1-c2x4 1 2bEllipticF [ArcSin[+/c x|, -1]

+ = x3 (a+bAr‘cSin[c xz]) -
9c 3 9 c3/2

Result (type 4, 72leaves):

5, 2bxV1-c2x* 36 Arcsin[cx] - 2i bEllipticF[iArcSinh[+/-c x|, -1]

c (_C>3/2

1

9

3ax

Problem 355: Result unnecessarily involves imaginary or complex numbers.

J(a +bArcsin[cx?]) dx

Optimal (type 4, 49leaves, 7 steps):

ax - bxArcsin[cx?] - 2bEllipticE[ArcSin[+/c x], -1] ) 2b EllipticF [ArcSin[v/c x], -1]

Ve Ve

Result (type 4, 61leaves):
2ibc (EllipticE[i ArcSinh[+/-c x|, -1] - E1lipticF[i ArcSinh[+/-c x], —1])

ax+bxArcSin[cx?] - =
(-¢c)

Problem 356: Result unnecessarily involves imaginary or complex numbers.

Ja +bArcSin|cx?| 5
X

X2

Optimal (type 4, 34 leaves, 3 steps):
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a+bArcSin|cx?]

- +2b+/c EllipticF[ArcSin[Vc x|, -1]
X

Result (type 4, 44 leaves):

a+bAr‘cSin[c xz] -2ib+v-c xEllipticF[jAr‘cSinh[\/—c x}, —1]

X

Problem 357: Result unnecessarily involves imaginary or complex numbers.

Ja + bAr‘cSin[c XZ] 4
X

x4

Optimal (type 4, 81 leaves, 7 steps):

A/1-c2x4 b ArcSi 2
- 2bcvl-c'x _arpAare 13n[cx ] - %bc3/2 EllipticE[Ar‘cSin[\E x], —1] + %bc3/2 EllipticF[Ar‘cSin[\/? x], —1]
3 X 3 X 3 3

Result (type 4, 91 leaves):

a 2bcV1-c2x* bArcSin[cx?]

= ; +2ib (-)*? [E1lipticE[i ArcSinh[+/=c x], -1] - ELlipticF [i ArcSinh[v-c x], -1]

1

3

X X X

Problem 358: Result unnecessarily involves imaginary or complex numbers.

Ja +bArcSin|c x?| 5
X

X6
Optimal (type 4, 61 leaves, 4 steps):

2bc/1-c2x* a+bArcSin|cx? 2
_£b¢ Vi-eixt - [< %] + —bc®2EllipticF [ArcSin[+c x|, -1]
15 x3 5x° 15

Result (type 4, 72 leaves):

3a+2bcx?V/1-c2x* +3bArcSin[cx?| -21ib (-c)*2x°EllipticF[i ArcSinh[v/-c x], -1]
15 x°

Problem 359: Result unnecessarily involves imaginary or complex numbers.

Ja +bArcSin|cx?| 5
X

x8

Optimal (type 4, 106 leaves, 8 steps):
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2bcV1-c2x* 6bc3/1-c2x* a+bArcSin|cx? 6 6
_ X X [< %] - — bc’/2EllipticE [ArcSin[+/c x|, -1] + — b /2 EllipticF[ArcSin[+c x|, -1]
35 x° 35 x 7 x7 35 35

Result (type 4, 100 leaves):
1

35

2b/1-c?x4 3c3x4)  5bArcSi 2
757:‘7 X 5<c+ ¢’ xt) _ re 17n[cx ] +61b (-c)7/? (EllipticE[iAr‘cSinh[\/—c x|, -1] - EllipticF[i ArcSinh[+/-c x], —1])
X X X

Problem 373: Result more than twice size of optimal antiderivative.

J(a + bAr‘cSin[E} ) dx
X
Optimal (type 3, 31leaves, 6 steps):
X c?
ax+bxArcCsc[~| +bcArcTanh| [1- — |
c x2

Result (type 3, 89leaves):

bcm(wg[l *—] + Log[1+ —*—]
ax+ ber‘cSin[S] + - Joce
X
2 [1-<

Problem 383: Result more than twice size of optimal antiderivative.

a+bArcSin[cx"]
J dx

X

Optimal (type 4, 75leaves, 7 steps):

i bArcSin[cx"]2 bArcSin[cx"] Log[1 - e?iAresin[cx]] i bPolylog[2, e?iArcsin[cx']]
- + +alog[x] -
2n n 2n

Result (type 4, 157 leaves):
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bc

Log[x] Log[+/-c? x"++/1-c?x2" | + 1

n

alog[x] +bAr‘cSin[c x”] Log[x] -

_c?

i [J’l ArcSinh[+/-c? x"| Log[1 - e’ZA"Si”h{\/jX"H 1 i (—Ar‘csinh [\ -c® x"] 2, Polylog|2, e-2Aresinn[\/—c? x| ] ] ) ]

N

Problem 389: Unable to integrate problem.

ja +bArcSin|c+dx?| 4
X

X

Optimal (type 4, 214 leaves, 12 steps):

1 , 1 el Arcsin[c+d x?]
-~ ibArcSin[c+dx?]"+ = bArcSin[c+dx?| Log[1- ———— | +
4 2 ic-+1-¢2

el ArcSin[c+d x?| el ArcSin[c+d x?| el ArcSin[c+d x2|

1 ) 5 1 1
fbAr‘c51n[c+dx } Log[l— } +alog[x] - f]leolyLog[Z, } -—1 bPolyLog[Z,

e T e T L
2 ic+/1-c? 2 ic-+/1-c¢c? 2 ic+V/1-c?
Result (type 8, 18 leaves):

Ja + bAr‘cSin[c +dx2} ;
X

X

Problem 393: Result unnecessarily involves imaginary or complex numbers.

Jx“ (a+ b ArcSin|c +dx2]) dx

Optimal (type 4, 336 leaves, 8 steps):

16bcxV1-c2-2cdx?-d?x* 2bx3\/1-c2-2cdx?-d?x*
- v + v + = x5 (a+bAr‘cSin[c+dx2])—
75 d? 25d 5

2by/1-c¢ (1+c) (9+23c2)J1—% J1+% EllipticE [Arcsin[ YEX], - 1]

75d5/2/1-c2-2cdx?®-d?x*

2by/1-c (1+c) (9+8c+15c2)\/1—% \/1+% EllipticF[ArcSin[%},-ﬁ]

75d5/2+/1-c2-2cdx?-d?x*

Result (type 4, 349leaves):



1+cC

1
75 d? /1"—C Vi-c2-2cdx?®-d?>x*

(15adzx4\/17c2—2cdx2—d2x4 +2b (-8c+8c?+3dx*+13c?dx*+2cd*x*-3d’>x%) +15bd2x4\/1—c2—2c:dx2—d2x4 Ar‘cSin[c+dx2}

5.1 Inverse sine.nb

. ) 3 -1+c+dx? 1+c+dx? L. ) . 1+c
2ib (-9+9c-23c*+23C%) EllipticE[i ArcSinh| , -
-1+c 1+cC -1+cC
) ) 3 ~1l+c+dx? 1+c+dx? L. ) . 1+cC
2ib (-9+17c-23c*+15¢%) EllipticF[i ArcSinh]| x|,
-1+c 1+c 1+c -1+c

Problem 394: Result unnecessarily involves imagi

sz (a + bAr‘cSin[c +d xz]) dx

Optimal (type 4, 287 leaves, 7 steps):

nary or complex numbers.

|

1+ ¢ EllipticE[Arcsin[ 14X ],

ol

1-c a 1+c

2 22 o4
2bxV1-c*-2cdx®- d*x +—x3(a+bAr‘cSin[c+dx2”+

9d 3
\/1+

dx?
1-c

dx?

2bvV1-c¢ (1+c) (1+3c)J1

EllipticF [Ar‘cSin [ j@] )

9d32+/1-c2-2cdx®-d2x*

1]

1-¢ 1+c

9d32+/1-c2-2cdx?-d?x*

Result (type 4, 307 leaves):

1+c

X (3adx2\/1—c272cdx27d2x4 -2b (-1+c?+2cdx®+d*x?) +3bdx2\/17c272cdx27d2x4 ArcSin[c +d x?]

) —1+c+dx? 1+c+dx? L. ) . l+c
8ib (-1+c)c EllipticE[i ArcSinh| x|, |+
-1+c 1+c 1+c -1+c
. ) ~1+c+dx? 1+c+dx? L. ) . d 1+cC d
2ib(1-4c+3c?) EllipticF[i ArcSinh| x|, / 9d
-1+c 1+c 1+c -1+c 1+c

\/17c272cdx2—d2x4

| 213

+
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Problem 395: Result unnecessarily involves imaginary or complex numbers.

J(a+bAr‘cSin[c+dx2” dx

Optimal (type 4, 237 leaves, 7 steps):

-

Jic 1ec
ax+bxArcSin[c+dx?] - +

Vd V1-c2-2cdx?-d? x4

2b/1-c (1+c)J1—%\/1+% EllipticE [Arcsin[L4X], - 1<]

Zb\/ﬁ(lﬂ:)Jl:Xé J1+‘iﬁ EllipticF[Ar‘cSin[%],fﬁ]

Vd V1-c2-2cdx®-d?x*

Result (type 4, 155leaves):

ax+bxArcSin[c+dx?| +

) ~1+c+dx? 1+c+dx? L. ) X d 1+c L. ) .
2ib (-1+c) EllipticE[i ArcSinh| x|, | - EllipticF[i ArcSinh]
-1l+c 1+c 1+c -1l+c

d

\/1—c2—2cdx2—d2x4
1+cC

Problem 396: Result unnecessarily involves imaginary or complex numbers.

Ja +bArcsinc+dx?] 4
X

x2

Optimal (type 4, 126 leaves, 4 steps):

dx? dx? s . [ A/d 1
2b+/1-c ~/d Jll"c J1+1i‘c ElllpthF[Ar‘CSln[ 1X]’7 c]
"

a+bArcSin|c+dx?]

X Vi-c2-2cdx®-d2x*

Result (type 4, 140leaves):

d

1+c

X1,

1+cC

-1+c

/
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: dx? dx? . . , .
) 2ibd [1-2 [1-%C EllipticF[iArcSinh[ |- x|,
a bArcSin[c+dx?] “1c 1-c e e

X X
—i Vi-c2-2cdx?-d2x?

Problem 397: Result unnecessarily involves imaginary or complex numbers.

dx

ja +bArcSin|c+dx?|

X4

Optimal (type 4, 284 leaves, 8steps):
2bdv/1-c2-2cdx?-d2x* a+bArcSin[c+dx?]

3 (1-c?)x 3x3
2bd3/2J1 o J1+ ¢ E1lipticE[Arcsin[fX], - 1<] 2bd3/2\/1 e \/1+ 4 E1lipticF [ArcSin[LLx], - 1=<]
1-c 1+c J1-¢ 1+c 1-c 1+c Ji1-¢ 1+c
+

3v1-c V1-c2-2cdx®-d?x* 3v1-c V1-c2-2cdx®-d?x*

Result (type 4, 243 leaves):
2bdv/1-c2-2cdx?-d?x? bAr‘cSin[c+dx2]

3x3 3(-1+c?)x 3x3
, d x? d x? L _ . d -1-c¢ L _ . d -1-c¢
2ib (1-¢) dz\/l— \/1- EllipticE[i ArcSinh|[ |- x], | - EllipticF[i ArcSinh[ |- x|, | /
-1l-c 1-c -1-c 1-c -1-c 1-c

d
\/1—c2—2cdx2—d2x4

3(-1+c) (1+c) .

Problem 398: Result unnecessarily involves imaginary or complex numbers.

dx

a+ bAr‘cSin[c +dx2}
J x®

Optimal (type 4, 355Ileaves, 8steps):



216 | 5.1 Inverse sine.nb

2bdv1-c2-2cdx®-d2x4

8bcd?\V/1-c2-2cdx®-d2x*

a+ bAr‘cSin[c +d xz}

15 (1-c2) %3 15 (1-c?)%x

8bcd5/2J1dxz Jlﬂ”z Elliptick [Arcsin[ 19X ],
1-c 1+C \/ﬁ

5 x>

_1-c
1+c

] 2b(1+3c)d5/2\/1dx2\/1+dx2 EllipticF
l-c l+c
.

[Ar‘cSin [ %} B

1-c

_1-c ]
1+c

15V1-¢c (1-¢?) V1-c2-2cdx®-d2x4

Result (type 4, 370leaves):
1

15 (—1+c2)2 lldc x>vV1-c2-2cdx?-d*x*

d

1+cC

3b (—1+c2)2\/1—c2—2c:dx2—d2x4 Ar‘cSin[c+dx2]

EllipticE[i ArcSinh|

. 3.5 -1+c+dx? 1+c+dx?
8ib (-1+c)cd’x
-1+cC 1+cC
-1+c+dx? 1+c+dx?
2ib(1-4c+3c) dx°
-1+cC 1+cC

Problem 432: Unable to integrate problem.

1+cx

dx
1-c2x?

J‘(aerAr‘cSin[3@])3

Optimal (type 4, 275 leaves, 8 steps):

15V1-¢c (1-¢?) V1-ce2-2cdx®-d2x4

+

EllipticF|i ArcSinh|

(—Ba (—1+cz)z\/l—cz—ZCdxz—dzx4 +2bdx? <—1—c4+2c3dx2+d2x4+c2 (2+7d2x4) +C (—2dx2+4d3x6)> -

4 3 24 Arcsin| Yiex P 2 i ArcSin| Ytex
i (a+bAr‘cSin[ 1-cx ]) (a+bAr‘cSin[@}) Log[1-e Jiex 7] 31ib a+bAr‘cSin[@}) PolyLog[2, e Varex 7]
W 1+c X N \1+cx . Vilicx
4bc C 2c¢
21 ArcSin| LS [\/Hx
2 . V/1-cx Neves 2 i ArcSin| ——
3b (a+bAr‘c51n[ — ]) Polylog|3, e [rec T ] 3 p3 Polylog[4, e fren ']

2cC

4c



Result (type 8, 42leaves):

J‘(aerAr‘cSin[@])3

dx
1-c2x?

Problem 433: Unable to integrate problem.

l+cx

dx
1-c2x?

J(a+bArcSin[@])2

Optimal (type 4, 205 leaves, 7 steps):

J—
3 2 21 ArcSin| X
Ji(a+bAr‘cSin[@]) (a+bAr‘cSin[@}) Log[1-e {vﬁ}]
V1+cx B V1+cx +
3bc C
b b ArCS Jiex polvl 5 2 i ArcSin % ZiArcSinP/l{x
ib[a+bArcSin| 1+CX} olylLog[2, e \ ] _bZPolyLog[B,e [rex ]
c 2c
Result (type 8, 42 leaves):
2
(a +b ArcSin| @] )
\1+cx dx
J 1-c?x?
Problem 434: Unable to integrate problem.
a+bAr‘cSin[@]
1+cx
dx
J 1-c?2x?
Optimal (type 4, 141 leaves, 6 steps):
2 2 i ArcSin Yrex Jiex
. . - . - 2§ Arcsin | X
i (a+bAr‘c51n[%]) (a+bAr‘c51n[%}) Log[1-e Yo 7 i b PolyLog[2, e ln[mm }]
- +
2bc C 2c

Result (type 8, 40leaves):
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1+cx

dx
1-c2x?

Ja + bAr‘cSin[@]

Problem 438: Attempted integration timed out after 120 seconds.

JAr'cSin [ce®?*] dx

Optimal (type 4, 84 leaves, 6 steps):

i ArcSin|c e?*bx] > ArcSin [ce2®x] Log[1 - e2iAresin[ce™ ] polylog[2, e?tArcsin[ce™™]]
_ N _

2b b 2b

Result (type 1, 1leaves):

???

Problem 467: Result more than twice size of optimal antiderivative.
eArcSin[a x]
—dx
J(l—azxz)i‘/2
Optimal (type 5, 45leaves, 4 steps):

(iﬂ

: - ) @ (1+#21) Arcsin[ax] Hyper‘geometr‘icZFl[l _ i_, 2,2- i 7621'1Ar‘csin[ax]]

2)

a

Result (type 5, 101 leaves):

1 (E + E eAr‘cSin[a x]
a\5 5
2-1)ax i i . . . . i i ) .
7< ) - (1+21) Hypergeometric2F1[- —, 1, 1- —, —e*!Aresin(axi |, g2iArcsin(ax) Hypeprgeometric2F1[1, 1- —, 2- —, —e? Arsiniax]]
NEE 2 2 2 2

Problem 469: Result unnecessarily involves complex numbers and more than twice size of optimal antiderivative.

c
JAr‘cSin[ A | ax
a+rbx

Optimal (type 3, 47 leaves, 6 steps):
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(a+bx)?

2
(a+bx)Ar‘cCsc[3+b—X} cArcTanh[ [1-—¢ ]
C C

+

b b

Result (type 3, 166 leaves):

x ArcSin | +

a+bx
a2_-c2.2abx+b2x? 2b2(—jc+\/azfc2+2abx+b2x2)
(a+bx]) ialog|-

(a+bx>2

/

]+cLog[a+bx+\/az—c2+2abx+b2x2 }]

a(a+bx)

(b\/az—c2+2abx+b2x2




220 | 5.1 Inverse sine.nb

Summary of Integration Test Results

1404 integration problems

/

A - 1224 optimal antiderivatives

B - 92 more than twice size of optimal antiderivatives
C - 46 unnecessarily complex antiderivatives

D - 31 unable to integrate problems

E - 11 integration timeouts



