Mathematica 11.3 Integration Test Results

on the problems in the test-suite directory "5 Inverse trig functions\5.2
Inverse cosine”

Test results for the 227 problems in "5.2.2 (d x)*m (a+b arccos(c x))*n.m"

Problem 30: Result more than twice size of optimal antiderivative.
JArcCos[a x]3 4

4

X
X

Optimal (type 4, 192 leaves, 14 steps):

a?ArcCos[ax] av1-a2x? ArcCos[ax]? ArcCos[ax]?
+ _

X 2 x2 3 x3

ia®ArcCos[ax]?ArcTan|[elArccoslaxl] ;a3 ApcTanh [/ 1-a%x? | + i a® ArcCos[a x] Polylog|2, -1 e!Arccosiax]] _
ia® ArcCos[ax] Polylog|2, i e*Arecesiaxl] _ a3 polylog[3, -1 e'Arecoslax]] , a3 polylog|3, i e*Arccos(ax] ]|

Result (type 4, 509 leaves):
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1 . ) )
~a’ |ArcCos[ax]?Log[1-i e Arcoslaxl] _ApcCos[ax]?Log[1+ 1 e'Arecosiax] , rArcCos[ax] Log| 1AncCos[ax]) |-

1 ) -1 i ArcCos [ax]
e (

1 .
- -i+e
2 2 2
ArcCos [a x]zLog[(1+ L) o7 iArccosiax] (-1 +etArccosiax]) | 4 v ArcCos [a X] Log[le%“"c“[ax] ((1+1)+ (1-1) etArccoslax)]
2 2
ArcCos [a x]zLog[le'giAmcos[ax] ((1+1)+ (1-1) etArccosiax])] 72Log[Cos[1Ar‘cCos[a x] | 7Sin[1Ar'cCos[a x]]] +
2 2 2

1 o1 1 .1
ArcCos[ax]? Log|[Cos |~ ArcCos[ax] | - Sin|[ ~ ArcCos[ax] || - mArcCos[ax] Log[-Cos|— ArcCos[ax] | +Sin[ = ArcCos[ax]]|] +
2 2 2 2

1 Rt 1 . 1
2 Log[Cos[;Ar‘cCos [ax]] + Sln[;Ar‘cCos [ax]]] - mArcCos[ax] Log{Cos[;Ar‘cCos [ax]] + Sln[;Ar‘cCos fax]]] -

1 1 i
ArcCos[ax]? Log|[Cos [~ ArcCos[ax] | +Sin|[ = ArcCos[ax]|]| +2 i ArcCos[ax] PolyLog[2, - i e!Arccosiax]] _
2 2

2 i ArcCos[ax] PolyLog[2, i e!Arcceslax] ] _ 2 polylog[3, - i e!Arccoslax] , 2 polylog|[3, i e!Arccosiax]]

ArcCos[a x] (12 a?x? +4 ArcCos[ax]2-3ArcCos[ax] Sin[2ArcCos[ax]] )

12 x3

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

dx
2

JAr‘cCos [ax]*

X

Optimal (type 4, 176 leaves, 11 steps):

ArcCos[ax]* . ‘
_ArcCosfax]” 8 i aArcCos[ax]®ArcTan|etArecos(axl] ;12 j a ArcCos[ax]? Polylog |2, - i e*Arccosiax)|
X
12 i aArcCos[ax]?Polylog|2, i e*AreCes(ax) ] _ 24 3 ArcCos [ax] Polylog[3, -i e!Arccosiax] ]

24 aArcCos[ax] Polylog[3, i e*A"cs[2x]] _ 24 j aPolylog[4, - i e*A™s[2X1] 4 24 j a PolylLog[4, i e*Arccosiax]]

Result (type 4, 549 leaves):
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7in* 1 3 ArcCos[ax]* .
al- - = 1i7*ArcCos[ax] + — 1 2 ArcCos[ax]?-2 1 mArcCos[ax]>+ i ArcCos[ax]*- ArcCoslax]” +3 72 ArcCos [ax] Log[1 - i e *Arccosiax]] _
16 2 2 ax
. 1 ) . 1 i

6 mArcCos[ax]?Log[1-i e *Arccosiax]] _ = 53 Log[1+ i e *Arecosax]] 4 ArcCos[ax]® Log[1+ 1 e tArCCoslaxl | o = 53 | og[1 4+ j e Arecoslax]] _

2 2
3 7% ArcCos [ax] Log[1+i e!Arcceslaxl] , 6 1 ArcCos [ax]? Log[1 +i e'Areeslax]| 4 ArcCos[ax]? Log[1 +i elArccoslax]
1 1 . )
;7T3 Log[Tan[Z (7+2ArcCos[ax]) ] +12 i ArcCos[ax]? Polylog|[2, -i e *Arccosiax] 34 5 (71-4ArcCos[ax]) PolylLog[2, i e tArcCosiaxi]
3 i 72 Polylog[2, - i e'Arc@slaxl| _ 12 j ;T ArcCos[ax] Polylog[2, - i e!Arcsl2x]] 1 12 i ArcCos[ax]? PolylLog|2, - i etArccosaxi]
24 ArcCos [a x] Polylog[3, -1 e *Arcoslaxl] _ 13 rpolylog|3, i e *Arccoslaxl] ;12 rPolylog[3, - i elArecosiaxl]

24 ArcCos [a x] PolylLog[3, - i e*Areceslax]] 24 j polylog[4, -1 e *As[ax]] _ 24 i polylog[4, - i e'Arccosiax]]

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

X

JAr‘cCos [ax]?
a

X

Optimal (type 4, 304 leaves, 19 steps):

2a%ArcCos[ax]? 2a+V1-a?x? ArcCos[ax]®> ArcCos[ax]? .
- [ax]”, 5 [ax]” [3 I” _ 8 i a® ArcCos [a x] ArcTan |etArccos(ax) |
X 3 X 3 X

4 , , .
— i a® ArcCos [a x]® ArcTan e Arc0slax]] ;4§ a® Polylog[2, - i e*A"s[ax1] 4 2 i a® ArcCos[ax]? Polylog|2, - i e!Arccosiaxi] _

3
41 a®Polylog|2, i e'Arccesiax] _ 2 j 3% ArcCos[ax]? Polylog|2, i e*A™ecslax]| _ 433 ArcCos [a x] PolyLog|[3, - i elArccoslax]]

4 a® ArcCos[ax] Polylog|3, ie*A™slax]| _4j a’ Polylog |4, -i e Ar@slaxl] + 4§ a® Polylog |4, i e!Arccosiax]]
Result (type 4, 1475leaves):

3 1 2 2
a’ |- = ArcCos[ax]? (12 + ArcCos[ax]?) +

6

4 (ArcCos[ax] (Log[1-1ielhrccosiax]] _Log[1+i el Arccoslax]] ) +i (PolyLog[Z, - etArecoslaxi] _polylog|2, i elArccosiax]] )) +

17T3' Log{Co‘c[1 (E—Ar‘cCos[a x]]]] + EJTZ ((I—Ar‘cCos[a x]) [Log[l—ejl (%A“c"s[a”)] - Log[1+ejL (E’A"CC“[”])}] +
8 2 \2 4 2

i (PolyLog [2, _et (%—Ar‘c(jos[a x]) ] ~Polylog [2, et (%—Ar‘c(jos[a x]) ] ) ] B

3 2

JU
— 7T ((*—ArcCos[ax]
2

(Log[l _et (g’A"CC"S[”])] ~Log[l+e’ (5-Arccos(ax)) ] ) +21 (E - ArcCos [a X]
2

2

(PolyLog [2, _ejl (g—Ar‘cCos[a x]) } ~Polylog {2) e]i (g—Ar‘cCos[a x]) } L2 (—PolyLog [3, _ejl (g—Ar‘cCos[a x]) } +Polylog {3’ e]i (g—Ar‘cCos[a x]) } ) ) .

3 Log[l . (ei (ngrcCos[ax]) ] B

41
8

1 o 7T
8 [1 (*—Ar‘cCos[a X] (*—Ar‘cCos[a X]
2

4 1 (nm 1 s
+f1(f+f[_f+Ar~cCos[ax])
64 2

2




4 | 5.2 Inverse cosine.nb

L P 3 L x

1 []‘1 (£+ 1 (7£+ArcCos[a x]|| - Log[1+e®! (?H'?*A'ﬂccos[“]))]] - (£+ 1 (7£+Ar‘cCos[a x]|| Log[1+e®* (T%(‘TA"CCOS[“]))} +
8 2 2 2 2 2 2
3 2 (T 3 1 1 2
23 (E—Ar‘cCoS[a x]|“PolyLog[2, —e! [sArecostaxi]) 22 (25 [£+ = (*£+APcCOS[a x| -
8 2 4 2 2 2 2

(E L1 [7 L ArcCos[ax] Log[1+e®’ (53 (-5+ArcCostaxy) | ]+ Ly Polylog[2, -e*’ (343 [5rrccostax)) ]J +

2 2 2 2
3 (nm 1 7T 2 21 (1+£ (75+Ar‘cCos[a x])) 3 i (Z—Ar‘cCos[a x])
~i (—Jr = (7—+Ar‘cCos[a X] PolyLog[2, -e” 127212 ]-= [*—APcCos[a x] | PolylLog[3, -e" |2 | -
2 2 2 2 4 \2

1 1 3 1 2 NERYE 1
3, fj(EJrf(fﬁJrAr‘cCos[ax] 7(£+—(7E+ArcCos[ax] Log[1+e“(?*%(’?*A"c“[ax]))}+1‘1 [z+—(75+Ar‘cCos[ax}
2 3 2 2 2 2 2 2 2 2 2

PolyLog[Z, 7@21‘1 (§+§(7:¥+ArcCos[ax]))] B l PolyLog[B, 7@21‘1 (2—‘+1—(—Z—+Ar‘c€os[ax])) ]] _ i (ﬁ . l (7E + ArcCos [a X]

2 2 \2 2 2

PolyLog|[3, -’ 53 (’%*A“C"S[”]))] 23y PolylLog[4, -e' <;**APCC05[ax])] 23y PolyLog[4, -’ (5+3 [-5+arccostax] | ] ]] -
4 4

ArcCos[a x]* SinEAr‘cCos [ax] ]|
- +

-4 ArcCos[ax]? +ArcCos[ax]?

12 (Cos[iAr‘cCos[a x] | 7Sin[iAr‘cCos[a x]])z 6 (Cos[iAr‘cCos[a x] | 7Sin[iAr‘cCos[a x}])3

ArcCos[ax]* Sin[iAr‘cCos [ax] |

6 (Cos[iAr‘cCos[a x]] +Sin[§Ar‘cCos[a X] ])3

4 ArcCos[ax]? +ArcCos[ax]?

12 (Cos[%Ar‘cCos [ax]]+ Sin[iAr‘cCos lax] | ) 2

-12 ArcCos [a x]2 Sin[iAr‘cCos [ax]] - ArcCos[ax]* Sin[iAr‘cCos lax] ]

6 (Cos[%Ar‘cCos [ax]] +sSin] % ArcCos [ax] | )

12 ArcCos [a X]2 Sin[iAr‘cCos [ax] ] +ArcCos[ax]*Sin| i ArcCos [ax] |

6 (Cos [ i ArcCos[ax] | - Sin[%Ar‘cCos lax]] )

Problem 121: Unable to integrate problem.

J(b x)" ArcCos [a x]? dx

Optimal (type 5, 150 leaves, 2 steps):
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(bx)*"ArcCos[ax]? 2a (bx)*™ArcCos [ax] Hyper‘geometr‘icZFl[%, Z*T"', ‘”Tr", a? x?|
+ +

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

2a? (bx)>" HypergeometricPFQ[ {1, §+ 3, §+ f}, {2+ g, §+ f}, a? x?]
)

b> (1+m) (2+4m) (3+m

Result (type 8, 14 leaves):

j(b x)" ArcCos [a x]? dx

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

dx

j(a+bAr'cCos[c x])?
2

X

Optimal (type 4, 151 leaves, 9steps):

(a+bArcCos[cx] )3

-6ibc (a+bArcCos[cx] )ZAr‘cTan [etfArcCoslexl] L 61 b?c (a+bArcCos[cx]) Polylog[2, —i e!Arccosiexl] —
X

6ib’c (a+bArcCos[cx]) Polylog|2, i e*Ar@slcx]] _6b3 cPolylog|3, —i e AslcX)] 4 6b? c Polylog|3, i e!Arccosicx]]

Result (type 4, 308 leaves):

a> 3a’bArcCos[cx ArcCos [c x]?
2 [ ]3a2bcLog[x}+3a2bcLog[1+«/1c2x2]+3ab2c(#+
X X cx

2 (ArcCos[cx] (Log [1-1ethrecosiex]] _og[1+i el Arecosiex]] ) +1i (Polylog (2, —i e'Arecoslex]] _polylog|2, i e!Arecosiex]] )) ] +

ArcCos[c x]?3 . .
b ¢ [ ArcCosiexd” 4 (ArcCos[cx]? (Log[1- 1 e!ArcCosiex]] _Log[1+i el Arccosiex] )
cx

2 i ArcCos [c X] (PolyLog [2, —j el ArcCos[cx] ] - PolylLog [2, j et ArcCos[cx] ] ) -2 (PolyLog [3, — i elArcCos[cx] ] - PolylLog [3, i et ArcCos[cx] ] ) ) ]

Problem 203: Result unnecessarily involves imaginary or complex numbers.

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

Optimal (type 4, 120leaves, 5steps):

20bd2+/dx V1-c2x2 4b (dx)*?V1-c2x? 2 (dx)”? (a+bArcCos[cx]) 20 b d*/? E1lipticF [ArcSin| cﬁdx J» -1]

+ +
147 3 49 c 7d 147 c7/?
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Result (type 4, 158 leaves):

1
2d?+/dx
147 c3 /1 -c? x?

1
10ib [1- 1 +/x EllipticF[iArcSinh[*—], -1]
c° X X
~10b+4bc?x?+6bc*x*+2lacdx®1-c?x? +21bc3x3/1-c?x?® ArcCos[cX] +

E

Problem 204: Result unnecessarily involves imaginary or complex numbers.

j(d x)*’? (a+bArcCos[cx]) dx
Optimal (type 4, 124 leaves, 7 steps):

ab (dx)*2VI-2x¥ 2 (dx)** (a+bArcCos cx]) 12 b d3/2 EllipticE [ArcSin[L\:Cﬁdx |, -1] 12bd*2EllipticF [Ar‘cSin[L:Cﬁdx ], -1]
+ + -
25¢ 5d 25 c>/? 25 c>/?

Result (type 4, 107 leaves):

—2d+Vdx
25¢?+/-cx
(cxx/—cx S5acx-2b+/1-c?2x?> +5bcxArcCos[cX] 761'1bEllipticE[jAr‘cSinh[\/fcx},71]+611bEllipticF[jAr‘cSinh[\/fcx},71]]

Problem 205: Result unnecessarily involves imaginary or complex numbers.
J\/dx (a+bArcCos[cx]) dx

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

b Ax Vi ) 2 (dx)*% (a+bArcCos [c x] ) ) 4b\/?EllipticF[Ar‘cSin[icr:Cdx I, -1]
9c 3d 9 c3/2

Result (type 4, 113 leaves):
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ar

2ib [-* [1- -1 +/x EllipticF[i ArcSinh| . |, -1]
2 2bV1-c2x ‘ <X "
—Vdx 3ax——X -

+3bxArcCos[cX]

9 c Vi-c2x?

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

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

X

2+/dx (a+bArcCos[cx]| 4bEllipticE[ArcSin| Cﬁdx |, -1] 4bEllipticF[ArcSin| Cﬁdx ], -1]

+ —

d VT VT
Result (type 4, 76 leaves):
;Zx (\/7cx (a+bArcCos[cx]) -2ibEllipticE i ArcSinh[v/-cx |, -1] +2 i bEllipticF|i ArcSinh[+/-cx |, 71])
V-cx Vdx

Problem 207: Result unnecessarily involves imaginary or complex numbers.

Ja +bArcCos[c x]
X

(d X)B/Z

Optimal (type 4, 55leaves, 3 steps):

2 (a+bArcCos[cx]) 4b\EEllipticF[Arcsin[zzc&zdx I, -1]

dvdx d>2
Result (type 4, 93 leaves):

1
2ib [-1 ¢ [1--1 x¥/2EllipticF|iArcsinn|[ <], -1]
c X X
X] +

A/ 1-c? x?

2Xx |-a-bArcCos|c

(d X) 3/2
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Problem 208: Result unnecessarily involves imaginary or complex numbers.
Ja+bAr‘cCos[c X]
(d X)S/Z

dx

Optimal (type 4, 125leaves, 7 steps):

AbcVl-cix@ 2 (a +bArcCos [c x] ) ) 4bc*/2EllipticE[ArcSin| ‘ﬁdx |, 1] 4bc*2EllipticF[ArcSin| ‘ﬁdx ], -1]

3d2m 3d (dX>3/2 3d5/2 3d5/2

Result (type 4, 110leaves):

1
3+-cx (dx)®?
x|-2+v-cx |a-2bcx/1-c?x® +bArcCos[cx] —41’1bc2x2EllipticE[jAr‘cSinh[\/—cx],—1}+4J'1bc2x2EllipticF[jAr‘cSinh[\/—cx},—1])

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

j(d x)®*’? (a+bArcCos[cx])?dx

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

2 (dx)”’? (a+bArcCos[cx])? 8bc (dx)®? (a+bArcCos[cx]) Hyper‘geometricZFl[i, %, 14—3, 2 x?]
N

N
7d 63 d?

16 b? c2 (d x) 12 HypergeometricPFQ[{1, **, 1}, {173 1, 2 x?

4’ 4 4

693 d3

Result (type 5, 269 leaves):
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2 X

Vex (-5+2c2x?+3c*x*) -5¢ [1- S xEllipticF[ArcSin[ —=—], -1]
1
7<dx)5/2 1764 a%>x+ 168 ab |21 x ArcCos[c x] +

6174

(ex)7/2+/1-c?x?

1

b? [4Gamma[5] Gamma[z} (—SCX (35+9c*x?) -84+/1-c?x? (5+3c?x?) ArcCos [cx] +441 c® x> ArcCos [c x]? +
3 x? Gamma[i] Gamma [ ~ | 4 4

7
4

+210+/2 crx HypergeometricPFQ H

)

3 5
420+/1-c?x* ArcCos[cx] Hypergeometric2F1| =, 1, =, c?x?]
4 4

Problem 211: Result more than twice size of optimal antiderivative.
J\/dx (a+bArcCos[cx])?dx

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

2 (dx)? (a+bArcCos[cx])> ) 8bc (dx)*? (a+bArcCos[cx]) Hyper‘geometr‘icZFl[%, i, %, c2 x?|
3d

+

15 d?

16 b? c? (d x>7/2 Hyper‘geometr‘icPFQ[{l, i, ‘7:}, {3 %}, c2 x?|

105 d3

Result (type 5, 228 leaves):
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1 24b%2+/1-c?x? ArcCos|[cx
—+/dx |18a?x+36abxArcCos[cx] - [cx]
27 C

+

2dabx |-vVex + (cx)¥2-c [1- 5~ xEllipticF[ArcSin[ =], -1]

c? x? X

(cx)3/2+/1-c?2x?

2b*x (-8 +9ArcCos[cx]?) +

24b2+/1-c2x2 ArcCos[c X] Hyper‘geometr‘icZFl[i, 1, i, c2 x?] 3\/7b2anyper‘geometr‘icPFQ[{i, i, 1}, {i, i}, c2 x?]
7
4

+

c Gamma | i] Gamma [ ~ |

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

2
dx

J(a +b ArcCos[cx])
(dx)52

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

2 (a+bArcCos[cx])? 8bc (a+bArcCos[cx]) Hypergeometric2Fl —i, i, i, c2 x?]
- +

+

3d (dx)*? 3d2+/dx
16 b2 c2+/d x Hyper'geometr‘icPFQHi, i, 1}, {i, i}, c? x?]
3d3

Result (type 5, 242 leaves):

1

36 (d X)S/Z Gamma[‘ﬂ Gamma[%]

X —SGamma[Z]Gamma[g] (3a2—24b2c2x2—12abcxﬂl—czx2 +6abArcCos[cx] -12b%2cx+/1-c?x? ArcCos[cX] +
4 4

3b?ArcCos[cx]?-12ab (cx)*?EllipticE[ArcSin[vcx |, -1] +12ab (cx)*? EllipticF [ArcSin|[+/cx |, -1] -

4b%c3 x3+/1-c2x? ArcCos[c x] Hypergeometric2F1[1, +3+/2 b? c* 1 x* HypergeometricPFQ| {1,

2L 5 T e

>
4’ la

IR

, €2 X2

7
4

)

5
4
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Problem 216: Attempted integration timed out after 120 seconds.
J\/d x (a+bArcCos[cx])’dx

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

. 3/2 2
2b cUnintegrable [ (4 -—(a:bArcCoslexli” |

2 (dx)*? (a+bArcCos[cx])? Jiax

+

3d d

Result (type 1, 1leaves):

222

Test results for the 33 problemsin "5.2.4 (f x)"m (d+e x*2)"p (a+b arccos(c x))*n.m"

Problem 5: Result more than twice size of optimal antiderivative.

a+bArcCos[cx]
J dx

x(d—czdxz)

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

2 (a +bArcCos[cx] ) ArcTanh [e“A"CC"S[CX] ] i b PolylLog [2, — @2 tArcCos[ex] ] i bPolylLog [2, @2 tArcCos(cx] ]
- +

d 2d 2d

Result (type 4, 143 leaves):
1 ) . )
- —(2bArcCos[cx] Log[1 - eArccosicx] 4 2 b ArcCos [c x] Log[1 + e'ArecosleX) | 2 b ArcCos [c x] Log |1 + g2 tArccosiex] ]

2d
2alog(x] +alog[l-c?x?] -21ibPolylog[2, -e'A"Coslexl] _2j bPolylog|2, e!ArslcX]] 4 j bPolylog|2, —e? Arccosicx]])

Problem 31: Result unnecessarily involves higher level functions and more than twice size of optimal antiderivative.
JAr‘cCos[a X] dx

(C +d Xz) 3/2

Optimal (type 3, 66 leaves, 6 steps):
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ArcTan| Vd J1-alx? ]

X ArcCos [a X] a~/ c+d x?
cVec+dx? cvd
Result (type 6, 159 leaves):

1 1 1 d x? 1 1 d x?
————x | [2axAppellF1[1, =, =, 2, a’x%, - —| / [xll—az x* |4cAppellFl[1, =, =, 2, a’x%, - — | +
Jerd 20 2 c 20 2 c

1 3 d x? 3 1 d x? ArcCos[a x
x? |-dAppellF1[2, =, =, 3, a®x?, - | +a?cAppellFi[2, =, =, 3, a’x?, - —| ]] + ArcCos[ax]
2 2 C 2 2 C C

Problem 32: Result unnecessarily involves higher level functions.
JArcCos[a X] dx

<c+dx2)5/2

Optimal (type 3, 136 leaves, 7 steps):

2Ar‘cTan[ﬁ —
avi-azx? x ArcCos [a X] 2 x ArcCos [a X] a~/crd
_ N N _
3c(a?c+d)Verdx? 3c(c+dx®)?? 3c2/cadxX? 3¢2+/d
Result (type 6, 216 leaves):
1
3¢? (c+dx?)??
acVil-aZx? (c+dx? 1 1 d x? 1 1 d x?
- ( ) +|4acx® (c+dx?) AppellFi[1, =, =, 2, a®x?, - —| /[w/lazx2 4chAppellFl[1, =, =, 2, a’x%, - — | +
ac+d 22 c 2 2 c
) 1 3 » .,  dX? ) 3.1 2, dX? 3
x? | -dAppellF1[2, —, =, 3, a?x?, - ——| +a?cAppellF1[2, =, =, 3, a’x?, - —| + (3cx+2dx?) ArcCos[ax]
2 2 C 2 2 C

Problem 33: Result unnecessarily involves higher level functions.
JAr‘cCos[a X] dx

(c+dx2)7?

Optimal (type 3, 211 leaves, 8steps):
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8Ar‘cTan[£ﬁ 1a?xt ]

av/1-a2x? 2a(3a’c+2d) V1-a’x*  xArcCos[ax] 4 xArcCos[ax]  8xArcCos[aXx] afcedx
- - + + + -
15¢ (a?c+d) (c+dx2)3’/2 15c2(a2c+d>2\/c+dx2 5c(c+dx2)5/Z 15c2<c+dx2)3/2 15c3 V¢ +dx? 15 c3+/d

Result (type 6, 277 leaves):
ac?V1-a?x? (c+dx?) 2ac(3a’c+2d)Vi-a?x? (c+dx2)2

1
- - +
15¢% (c+dx?)*? aZc+d (a2c+d)?
11 d x? 1 1 d x?
[16acx2 (c+dx2)2Appe11F1[1, =, =, 2,8t %%, - —] / (x/laz x2 (4cAppe11F1[1, =, =,2,a%x?%, - |+
2 2 C 2 2 C

d x?

d x? 3 1
2 %2 | +a’cAppellFi[2, =, =, 3, a®x?, —}]]
2

3
, —, 3, a’x?, - +x (15c*+20 cdx*+8d*x*) ArcCos[a x]
2 C C

N

X2

N |

-d AppellFi][2,

Test results for the 118 problems in "5.2.5 Inverse cosine functions.m"

Problem 9: Result more than twice size of optimal antiderivative.

(d-c?dx?)*? (a+bArcCos[cx])
J dx
f+rgx

Optimal (type 4, 1064 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®V/d-2dx? bcdx®/d-c2dx
+ - +

g’ 3g\V/1-c?x? g3V1-c?x? 4g2+\/1-c?x? 9g\1-c?x?
bd (cf-g) (cf+g)Vd-c?dx? ArcCos[cx] c?dfxVd-c?dx? (a+bArcCos[cx]) d(1-c*x?)Vd-c?dx* (a+bArcCos[cx])
+ + -

g? 2g? 3g

cdfd-c2dx? (aerAr‘cCos[cx])2 cd (cf-g) (cf+g) xVd-c2dx? (aerAr‘cCos[c:x])2 d(czfzfgz)zx/dfczdx2 (aerAr‘c:Cos[c:x])2
+

N
4bg?\/1-c?x? 2bg*1-c2x? 2bcgh (frgx) V1-c2x?

ad <c2-F2—g2)3/2mAr‘cTan[—g—+cz‘cx ]

[c2f2_g? [1-c2 x2

d(cf-g) (cf+g) V1-c2x2 \/d-c2dx? (aerAr‘cCos[cx])2
+
2bcg? (f+gx) ghV1-c2x?

ibd (c2f2-g2)¥?+/d-c2dx? ArcCos[cx] Log[1 + =T e ] jbd (c2£2-g?)¥2+/d-c2dx? ArcCos[cx] Log[1 + e e ]
cf-q/c?f2-g? cfirf c?f2-g?
ghvi-c2x? g#Vi-cix2
bd (c2f2-g?)*2/d-c2dx? Polylog|2, 7&—] bd (c2f2-g2)*2+/d-c?dx? Polylog|2, 7&—}

cf-q/c?f2-g? c f+r/ c? f2-g?
gt V1i-ca2x2 g V1-c2x2

Result (type 4, 3034 leaves):
acd¥?f (2c?f2-3g?) ArcTan| @]

d(-3c2f2.ag? 2 24 x2 PR
[ 1eex) (a (-3c2f2+4g?) ,ac’dfx ac?dx?) VT ()
3g3 2g2 3g 2¢g*
ad¥2 (-c2f2.g2)% % Log[f+gx] ad¥?(-c2f2+g?)*?Log[dg+c?dfx+/d /-2 f2 g \/—d (-1+c2x?) ]
g* i g* i
2
ibd PTG (1—c2x2) —&—ZgAr‘cCos[cx]+CFAPCCOS[CX] .
2¢g? \V1-c2x? V1-c?x?
1 (cf+g) Cot[2ArcCos[cx]]
2 (-cf+g) (cf+g) |2ArcCos[cx] ArcTanh| 2 ] -
-2 fiag? J1-c2x? A -c?f2 4 g?
cf -cf+g) Tan[ > ArcCos [c x] | cf (cf+g) Cot|[2ArcCos[cx]|
2 ArcCos [~ —| ArcTanh | 2 | + |ArcCos |- —] - 2i ArcTanh| 2 |+

g /—c2f2+g2 g /—c2f2+g2

+
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(-cf+g) Tan[iAr‘cCos[c x] |

/—cz-F2+g2

(cf+g) Cot[iAr‘cCos[c x] |

1.
[e—zlAr‘cCos[cx] '—CZ £2 +g2 ]

V7 g [cFrcex

cf
ArcCos |- —] +
g

2 i ArcTanh |

]

Log

+

(-cf+g) Tan{%Ar‘cCos[c x] |

1—JiAr‘cCos[cx] 2 £2 2

e: A/ -—c®f2+
]—Ar‘cTanh[ [ g }—
’7c2-F2+g2 ch.,:ergz V2 Vg Vef+cgx

(cfrg) ({Cﬁjy lfczfugz] (4+Tan[§ArcCos[cx]})
g(cf+g+«/—c2f2+g2 Tan[iAr‘cCos[cx]}

ot (cf+g) (]‘chfjg+«/7c2f2+g2) (j+Tan[§Ar‘cCos[cx]”
ArcCos[- —] + 2 i ArcTanh|

g [Ccag2 g g(cf+g+«/7c2fz+g2 Tan[iArcCos[cx}]
(cf—i\m) (cf+g—\mTan[§Ar‘cCos[cx]])

g(cf+g+\/mTan[§Ar‘cCos[cx}]
(C'F+]'lx/7C2'F2+g2] (cf+g7«/7c2-F2+g2 Tan[iAr‘cCos[cx]}

g(cf+g+«/7czfz+g2 Tan[iAr‘cCos[cx]}

2i |ArcTanh] Log

(-cf+g) Tan[%Ar‘cCos[cx]]

cf ,
ArcCos |- —] - 2 i ArcTanh|

: T .

Log|

(-cf+g) Tan[iArcCos[cx}]

] +

Log |

i |PolyLog|2,

} _

Polylog|2,

] +

1 1 (cf+g) Cot[iAr‘cCos[cx}]

bdy/d (1-c*x*) | ———————9 [2ArcCos[cx] ArcTanh| ] -

2VI-Ix [Cor.g Joor.g

cf (-cf+g) Tan| > ArcCos[cx] |
ZAPcCos[—f] Ar‘cTanh[ 2 } +

g /7c2f2+g2

(-cf+g) Tan[%Ar‘cCos[c x] |

/—c2f2+g2

(cf+g) Cot[iAr‘cCos[c x] |

cf . (cf+g) Cot[iAr‘cCos[cx]}
ArcCos |- —] - 2 i ArcTanh| ]+

. Joafig
[ (e,;J‘LAr‘cCos[c x] \/m ]

2 Vg Vef+cgx

cf
ArcCos |- —] +
g

2 i ArcTanh| Log

+

(-cf+g) Tan[iAr‘cCos[c x] |

Log

1.
[e;nAr‘cCos[cx]\m}

\/?\/E\/chrch

21 |ArcTanh [ ] - ArcTanh [

4/,c2f2+g2 /—c2f2+g2
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(-cf+g) Tan[%Ar‘cCos[cx}]

o (cf+g) (—jcf+jg+xl—c2f2+g2] (—j+Tan[iAr‘cCos[cx]})
ArcCos [— 7] -2 1 ArcTanh [ Log[

g \ -2 f? 4 g? g(cf+g+«/—c2-F2+g2 Tan[iArcCos[cx]}
cf (-cf+g) Tan[ 2 ArcCos[cx] | (cf+g) (]'].C'F—]'lg+\/—C2'F2+g2) (11+Tan[§Ar‘cCos[cx]”
ArcCos|[-—| + 2 i ArcTanh| 2 || Log|

& A\ -2 2 g? g(cf+g+xl—c2f2+g2 Tan| > ArcCos [¢ x] |
(C'F—]'l\/—CZ'F2+g2J (cf+g—xl—c2f2+g2 Tan[%Ar‘cCos[cx]])

g(cf+g+x/—c2f2+g2 Tan[%Ar‘cCos[cx}]
(cf+jw/—c2f2+g2] cf+g-~/-c?f2+g? TanEArcCos[cx]}

g(cf+g+«/—c21‘2+g2 Tan[iAr‘cCos[cx]}

] -

] +

i [PolyLog|2,

} _

—_—

PolyLog [2,

K

1
g_4 18cg (-4c?f2+g?) x+18g (-4c* 2+ g*) 1/1-c®x* ArcCos[cx] +18cf (2c® f?-g?) ArcCos[cx]?+

1
9cfg?Cos[2ArcCos[cx]] -2g>Cos[3ArcCos[cx]] - ———9 (8c*f -8c* f2 g+ g%

/—c2f2+g2

cf+g) Cot[LArcCos[cx] —cf+g) Tan[ Y ArcCos[c x]
< ) [ cf
2 2 ArcCos |- —] -2

g

| - 2ArcCos | - ﬂ} ArcTanh |

\J-c2fig? g |_c2f2. g2

[e_iiArcCos[cX]m]
i

2 ArcCos [c x] ArcTanh |

} +

(cf+g) Cot[iAr‘cCos[c x] | (-cf+g) Tan[iAr‘cCos[c x] |

i ArcTanh| | +21iArcTanh| Lo

«/—c2f2+g2 /—CZ'F2+g2

cf (cf+g) Cot|2ArcCos[cx]| (-cf+g) Tan| > ArcCos[c x] |
ArcCos|-—] + 21 |ArcTanh| 2 | - ArcTanh| 2 ]
g /—c2f2+g2 S22y g2
o i ArcCoscx] [Ccaf, g cf . (-cf+g) Tan[iAr‘cCos[cx}]
Log[ ] - Ar‘cCos[—f} —211Ar'cTanh[
V2 /g Vefrcgx g —c2f2,g?
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(cfrg) [711c-F+Jlg+ ’7c2f2+g2) (7j+Tan[iAPcCos[cx]])
g[c-F+g+x/7c2-F2+g2 Tan[%Ar‘cCos[cx}]

} -

Log|

(-cf+g) Tan[iAr‘cCos[c x] |

c (cf+g) (icf—jg+xl—c2f2+g2] (J‘HTan[iAr‘cCos[cx]])
ArcCos |- —] + 2 i ArcTanh|

& A\ -2 24 g? g(cf+g+«/—c21°2+g2 Tan| > ArcCos [c x] |
[C'F—J'lw/—CZ'FZ-%—gZ) [cf+g—«/—czfz+g2 Tan[iAr‘cCos[cx}]

g[cf+g+«/—c2f2+g2 Tan[iAr‘cCos[cx]}
(cf+jx/—c2f2+g2) (c-FJrg—x/—cz-Fergz Tan[iAr‘cCos[cx]])

2, } +

g (C-F+g+x/7c2f2+g2 Tan[iAr‘cCos[cx]]

] ] +

Log|

i [PolyLog|2, | - PolyLog|

18 c f g2 ArcCos [c x] Sin[2 ArcCos[c x] ] - 6 g ArcCos [c x] Sin[3 ArcCos[c X] ]

Problem 13: Result more than twice size of optimal antiderivative.

(d- czdxz)S/2 (a+bArcCos[cx])
J dx

f+gx

Optimal (type 4, 1637 leaves, 37 steps):
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ad? (czfz—gz)zm 2bcd?x+/d-c2dx? bcd? (csz—ZgZ)xm b ¢ d? (czfz—gz)zxm
g C isgviiax N erra ) N erra )
bc3d2fx2v/d-c2dx? bc3d2f(c2fz—2g2) x2\/d-c2dx?  bc3d2x®d-c2dx?2 bc3d? (CZFZ—ZgZ)x3m
g T N  usgviiax o
bcSd2fx*vVd-c2dx? bcsd2x®/d-c2dx? bd? (czfz—gz)zmAr‘cCos[cx} czdzfxm(a+bAr‘cCos[cx})
6@ Vicx  2sgViadx = ) 8¢’ )
czdzf(CZ-FZ—ZgZ)xm(a+bAr‘cCos[cx]) c4d2fx3m<a+bAr‘cCos[cx})

2g* 4 g?
d? (1-c2x?) Vd-c?2dx? (a+bArcCos[cx]) d?(c?f?-2g?) (1-c?x?) Vd-c?2dx* (a+bArcCos[cx])
- +
3g 3g?

d? (1—c2x2)2\/d—c2dx2 (a+bArcCos[cx]) cd?*fvd-c2dx? (aerAr‘cCos[cx])2 cd?f (c2f2-2g%) Vd-c2dx? (a+bAr‘cCos[cx})2
+

+ —

58 16bg?+1-c?x? 4bgtV1-c?x?
c d? (c21=2—g2)2xx/d—<:2dx2 (aerAr‘cCos[cx})2 d? (cz-l:z—g2)3\/d—c2dx2 (aerAr'cCos[cx})2

2bg®>V1-c2x? 2bcgt (frgx) Vi-c2x?

ad? (c2F2-g2)%2\/d-c2dx? ArcTan| ——&=cfx

2 f2_g? [1-c2 x2

d? (cZ-FZ—gZ)Z\/l—czx2 \d - c2dx? (aerAr‘cCos[cx])2
2bcg4(f+gx> gsf\/l,czxz
ibd? (c2f2-g2)*?~/d-c?dx? ArcCos[cx] Log[1+ Mﬂ’ﬂ ibd? (c2f2-g2)*?~/d-c?dx? ArcCos[cx] Log[1+ Mﬁﬂ
cf-r/c?f2-g? c firfc?F2-g?
+
g V1-c2x2 g V1-c2x2
bd? (c? fzng)S/Z Vd-c2dx? PolylLog|2, 7&—] bd? (c? f27g2>5/2 Vd-c2dx? PolylLog|2, 7&—]
cf-/c?fi-g? cf+rf c?f2-g?
+
g V1-2x2 g V1-2x2
Result (type 4, 7206 leaves):
ad? (15c*f4-35c2f2g2+23g%) ac?d’f (4c?f2-9g*)x ac?d®(-5c2f2+11g%) x> ac*d?fx® actd?x

x/—d(—1+c2x2) - - - + -
15 g® 8 gt 15 g3 4 g? 5g

acd”2f (8c*f*-20c2f2g?+15¢g%) ArcTan[@} 52
Vd (102 ) ad®? (-c2f2+g?)”* Log[f+gx]
. _

8g° g°

ads/2? (—c2f2+g2)5/2 Log[dg+c?dfx+/d ~/-c?f+g? de (-1+c2x?) |

g6
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1 2cgx c f ArcCos [c x]?
72bd2 d(1-c*x?) finggAr‘cCos[cx]Jr [cX] +

2g 1-c2x? 1-c2x?

(cf+g) Cot[2 ArcCos[cx] ]
2 (-cf+g) (cf+g) |2ArcCos[cx] ArcTanh| 2 ] -

1
A -2 freg? 1-c?x? A -c?f2 4 g?

(-cf+g) Tan[%Ar‘cCos[c x] | (cf+g) COt[iAf‘CCOS[C x] ]

cf )
ArcCos |- —] - 2 i ArcTanh| ] +

g /—c2f2+g2

[eilAr‘cCOS[CX] m]
V2 Vg Vefrcgx

cf
2 ArcCos |- —] ArcTanh|
g /_Cz.,:2+g2
(-cf+g) Tan[iAr‘cCos[c x] |
/—c2f2+g2

(cf+g) Cot[%Ar‘cCos[c x] |

|+

cf
Log + |ArcCos |- —1] +

g

2 i ArcTanh |

(-cf+g) Tan[%Ar‘cCos[c x] |

1—J‘lAr‘cCos[cx] 2 2 2
e? A -ccfe+
| - ArcTanh| [ g ]
’—c2f2+g2 ’—c2f2+g2 V2 g Vefrcgx

(cf+g) (—icf+jg+\/m] (—i+Tan[%Ar‘cCos[cx]})
g(cf+g+\/mTan[§Ar‘cCos[cx]}

o (cf+g) (]lcffjg+x/7c2f2+g2) (j+Tan[iAr‘cCos[cx]”
ArcCos |- —] +2 i ArcTanh|

g '7c2-F2+g2 g(cf+g+xl7c2fz+g2 Tan[iAI"CCOS[CX}]
(cf—i«/—czfz+g2J (cf+g—x/—c2f2+g2 Tan[iAr‘cCos[cx]])

g(cf+g+x/7c2f2+g2 Tan[iAr‘cCos[cx}]
(C'F+]'].\/m] (cf+g—\/mTan[%Ar‘cCos[cx]}

g(cf+g+\/mTan[%Ar‘cCos[cx]}

21

ArcTanh |

||| Log

(-cf+g) Tan[iAr‘cCos[cx}]

cf )
ArcCos |- —] - 2 i ArcTanh|

: Jarg | :

Log |

(-cf+g) Tan[%Ar‘cCos[cx}]

] ]+

Log|

i PolyLog[Z,

} ,

PolyLog|2,

] +
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1 1 (cf-+g)Cot[§ArcCos[cx]}

bd*+/d (1-c?x*) | ———————9 |2ArcCos[cx] ArcTanh| |-

36 V1-c2x? |_c2f2. g2 [_c2¢2, g2

(-cf+g) Tan[iAr‘cCos[c x] | (cf+g) COtEAf‘CCOS[C x] |

cf .
ArcCos |- —] - 2 i ArcTanh| ]+

g Jocfeg
[ e,EJ‘LAr‘cCos[c X] m ]

\E\E\/chrch

cf
2 ArcCos |- —| ArcTanh|
g /_szz+g2

(-cf+g) Tan[iAr*cCos[c x] |

/—c2F2+g2

(cf+g) Cot[iAr'cCos[c x] |

} +

+

cf
ArcCos[- —| +
g

21 Ar‘cTanh[

]

Log

(-cf+g) Tan| > ArcCos[c x] |
2i 2

Log

] AreT h[ [eijArcCos[cx] /7C2 'F2+g2 }
- Arclan -
/—c2f2+g2 /—c2f2+g2 \/Tx/gx/cf+ch

c (cf+g) (—icf+ig+xl—c2fz+g2] (—i+Tan[§Ar‘cCos[cx]})
ArcCos [— 7] -2 1 ArcTanh [ Log[

& A\ -2 2 g? g(cf+g+«/—c2f2+g2 Tan|[ > ArcCos [c x] |

o (cf+g) (icf—jg+x/—c2f2+g2) (1+Tan[%Ar‘cCos[cx]”
ArcCos[-—] + 2 i ArcTanh| || Log|

g —c2f2,g? g[cf+g+«/—c2fz+g2 Tan[%Ar‘cCos[cx}]
(c-F—im/—cZFZJrgz) (cf+g—x/—c2f2+g2 TanEAr‘cCos[cx]])

g(c-F+g+x/7c2-F2+g2 Tan[iAr‘cCos[cx]]
(cf+jm/—c2f2+g2] (cf+g—x/—c2-F2+g2 Tan[iAr‘cCos[cx]}

g(cf+g+«/—c2f2+g2 Tan[%Ar‘cCos[cx]}

ArcTanh |

]

(-cf+g) Tan[iAr‘cCos[cx}]

] -

(-cf+g) Tan[%Ar‘cCos[cx]]

|+

i PolyLog[z,

} -

PolyLog|2,

] +

1
— |18cg (-4c?f+g?) x+18g (-4c*f2+g%) \/1-c*x* ArcCos[cx] +18cf (2c? > -g?) ArcCos[cx]?+
g

1
9cfg®Cos[2ArcCos[cx]] -2g>Cos[3ArcCos[cx]] - ———9 (8c*f -8c*f2g’+g?)

’7c2-F2+g2
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(cf+g) Cot[2ArcCos[cx]] (-cf+g) Tan{iArcCos[c x] |

| - 2ArcCos |- ﬂ} ArcTanh |

[ e-%jAr‘cCos[c x] \/m ]
i

V2 g cfrcgx

|

N

cf
ArcCos |- —] -2
g

2 ArcCos [c x] ArcTanh |

} +

(cf+g) Cot]ArcCos[cx] ] (-cf+g) Tan| > ArcCos[cx] ]

i ArcTanh| | +21iArcTanh|

(cf+g) CotEAr‘cCos[c x] |

]

Log

(-cf+g) Tan[%Ar‘cCos[c x] |

cf
ArcCos[- —] + 21
g

ArcTanh| | - ArcTanh|

(-cf+g) Tan[iAr‘cCos[c x] |

e%iArcCos[cx] m cf
[ | - |ArcCos[- =] -2 i ArcTanh]|
V2 g Vefregx g J-c g

(cfg) [7jcf+jg+ /7c2f2+g2) (7j+Tan[§Ar‘cCos[cx}])
g[cf+g+w/—c2f2+g2 Tan[iAr'cCos[cx}]

Log

} ,

Log|

(-cf+g) Tan[iAr‘cCos[c x] |

cf (cf+g) (icf—ig+\/m] (J‘L+Tan[§Ar‘cCos[cx]])
ArcCos |- —] + 2 iArcTanh|

g \/m g(cf+g+\/mTan[§Ar‘cCos[cx]}
[cffjx/7c2f2+g2) [c-F+gfx/7c2f2+g2 Tan[iAr‘cCos[cx}]

g[cf+g+«/7c2f2+g2 Tan[iAr‘cCos[cx]}
(cfﬂix/fcthgz) (cf+gfx/7c2f2+g2 Tan[iAr‘cCos[cx]])

2, }+

g (C‘F+g+w/7C2'F2+g2 Tan[iAr‘cCos[cx}]

} +

Log|

i [PolyLog|2, | - PolyLog|

18 c f g2 ArcCos [c x] Sin[2 ArcCos[c x] ] -6 g> ArcCos[c x] Sin[3 ArcCos[cx]] || -
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1 1
b d2 d(1-c*x*) |2cgx+2gq/1-c?x* ArcCos[cx] -cfArcCos[cx]®- ——— (-2c* 2+ g?)

32g%2V/1-c?x? _c2f2. g2

(cf+g) Cot[%Ar‘cCos[c x] |

(-cf+g) Tan{%Ar‘cCos[c x] |

cf
ArcCos |- —] -2
g

| -2 ArcCos|- ﬂ} ArcTanh |

[ <e,§J'1Ar‘cCos[c x] \/m ]
+

V2 g Vefregx

2 ArcCos [c x] ArcTanh [

|+

(cf+g) Cot[iAr‘cCos[c x] | (-cf+g) Tan[iAr*cCos[c x] |

i ArcTanh | | +2 1 ArcTanh|

ﬁ/,c2f2+g2 ’—CZ-F2+g2

Log

cf cf+g) Cot[ArcCos[cx] | -cf+g) Tan| > ArcCos[cx] |
ArcCos |- —] +21i |ArcTanh| 2 | - ArcTanh| 2 ]
g ’—c2f2+g2 /—CZ'F2+g2
e%iAr‘cCoS[cX] /—c2f2+g2 cf . <—c-F+g) Tan[%Ar‘cCos[cx}]
Log| | - |ArcCos |- —] -2 i ArcTanh|
V2 g Vefrcgx g —c2f2 g2

(cf+g) [—icf+ig+\/m) (—i+Tan[%Ar‘cCos[cx}])
g [C.F+g+\/mTan[%Ar‘cCos[cx}]

} _

Log|

c (cf+g) (jcf—jg+xl—c2f2+g2] (1‘1+Tan[§Ar‘cCos[cx]])
ArcCos [~ —] + 2 i ArcTanh|

g ’7c2f2+g2 g(cf+g+«l7c2f2+g2 Tan[iAr‘cCos[cx]}
[cf—i\/m) [cf+g—\/mTan[iArcCos[cx}]

g (cf+g+«/—c2fz+g2 Tan[iAr‘cCos[cx]}
(Cf+i\m) (cf+g—\WTan[iAr‘cCos[cx]])

2, } +

g (C.F+g+\/mTan[§Ar‘cCos[cx1]

~cf+g) Tan[%Ar‘cCos[c x] |

] I+

Log|

i PolyLog[Z, ] - PolyLog[
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cf+g) Cot[LArcCos|cx]
= d (1-c®x?) [2ArcCos[cx] ArcTanh| ( ) [2 } | -

16~/ -c2f2+ g2 J1-c2x2 N -c? f2 4+ g?

~cf+g) Tan[iAr‘cCos[c x] |

cf
2 ArcCos |- — ] ArcTanh]|
g _c2f2 g2

|+

(cf+g) Cot[iAr‘cCos[c x] | (-cf+g) Tan[iAr‘cCos[c x] |

ArcCos [— i] -2 1 ArcTanh [ ] + 2 1 ArcTanh [

[ e-%jArcCos[c x] \/m

Log +
VT g JeFcex
cf (cf+g) Cot[2ArcCos[cx] ] (-cf+g) Tan[ 2 ArcCos[cX] |
ArcCos |- —] + 21 |ArcTanh| 2 | - ArcTanh| 2 ]
g —2 2, g2 /—CZ'F2+g2
eriArccostex] [7oga o2 Cf (-cf+g) Tan[ 2 ArcCos[cx] |
Log| | - |ArcCos |- —] - 2i ArcTanh| 2
V2 Vg Vcfrcgx g Joorag
(cf+g) [—icf+ig+x1—c2f2+g2) (—i+Tan[§Ar‘cCos[cx}])
Log | | -

g (cf+g+\/mTan[iAr‘cCos[cx}]

(-cf+g) TanEAr‘cCos[c x] |

cf (cf+g) (jcf—jg+«/—c2fz+g2] (j+Tan[iAr‘cCos[cx}])
ArcCos |- —] + 2 i ArcTanh|

g l_CZ.F2+g2 g(cf+g+«l—c2f2+g2 Tan[iAPCCOS[CX]}
(cffjw/7c2f2+g2) (cf+g7«/7czfz+g2 Tan[iAr‘cCos[cx]}

g(cf+g+«/7c2f2+g2 Tan[iAr‘cCos[cx]}
[cfﬂi\m) (cf+g—\/mTan[%Ar‘cCos[cx}]

g[cf+g+mTan[%Ar‘cCos[cx}]

] ]+

Log|

i |PolyLog [2,

] _

PolyLog|2,

N
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1
d(1-c*x*) [18cg (-4c*f>+g”) x+18g (-4c?f2+g?) \/1-c*x* ArcCos[cx] +18cf (2c*f*>-g?) ArcCos[cx]? +
144 g* /1 - c? x?
1
9cfg?Cos[2ArcCos[cx]] -2g>Cos[3ArcCos[cx]] - ———9 (8c*f -8c*f2 g+ g%
/—c2f2+g2
(cf+g) COt[iAr‘CCOS[C x] | (-cf+g) Tan[iAr‘cCos[c x] |

cf
ArcCos |- —] -2
g

| - 2ArcCos |- ﬂ} ArcTanh |

[e_iiArcCos[cX]m]
i

|

2 ArcCos [c x] ArcTanh |

} +

(cf+g) Cot[iAr‘cCos[c x] | (-cf+g) Tan[iAr‘cCos[c x] |

i ArcTanh| | +21iArcTanh|

(cf+g) CotEAr‘cCos[c x] |

Lo

(-cf+g) Tan[%Ar‘cCos[c x] |

cf
ArcCos |- —] + 21
g

ArcTanh| | - ArcTanh|

(-cf+g) Tan[iAr‘cCos[c x] |

liAPCCOS[CX]\/ﬁ
{ez cr-e ] Ar‘cCos[—i} -2 1iArcTanh|

V7 Vg VeFicex g g
(cf+g) [7jcf+jg+«/,c2fz+g2) (7j+Tan[§ArcCos[cx}])
g (cf+g+w/—c2f2+g2 Tan[iAr‘cCos[cx]]

Log

} ,

Log|

(-cf+g) Tan[iAr‘cCos[c x] |

i (cf+g) (icf—ig+\/m] (i+Tan[§Ar‘cCos[cx]])
ArcCos |- —] +2 i ArcTanh|

g \/m g(cf+g+\/mTan[§Ar‘cCos[cx]}
[C‘F*j\/*CZ'FZJrgz) [c-F+gfx/7c2F2+g2 Tan[iAr‘cCos[cx}]J

g [c-F+g+«/—c2-F2+g2 Tan[iAr‘cCos[cx]}
(C‘FJr]'l\/szfergZJ (cf+gfx/7c2f2+g2 Tan[iAr'cCos[cx]])

2, }+

g (C‘F+g+w/7C2'F2+g2 Tan[iAr‘cCos[cx}]

1 J+

Log|

i [PolyLog|2, | - PolyLog|
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1
18 c f g2 ArcCos[c x] Sin[2 ArcCos[c x] ] - 6 g*> ArcCos[c x] Sin[3ArcCos[cXx]] |+ ———
32+1-c?x?
T o 2c (16c* 4 -12c2F2g2+g*) x  32c*F4/1-c?x? ArcCos[cx] 24c2f2+/1-c2x? ArcCos|c x]
( - ¢ X> - g - g i g -
2+1-c2x? ArcCos[cx] 16c®f°ArcCos[cx]? 16c3f3ArcCos[cx]? 3cfArcCos[cx]?
+ - + -
g g6 g4 g2
2¢cf (72 c2f2+g2> Cos[2ArcCos[cXx]] 8c?f2Cos[3ArcCos[cx]] 2Cos[3ArcCos[cx]]
- + +
g* 9g’ 9g
c f Cos[4 ArcCos [C X 2 Cos[5ArcCos[c x 1
[ - [ex]] [ lex]], (-2c*f2+g?) (16c*f* -16c*f2 g* +g*)
4g 25g g8/ —c2 2+ g2
(cf+g) Cot[iAr‘cCos[c x] | (-cf+g) Tan[%Ar‘cCos[c x] |

] 72Ar'cCos[—£} ArcTanh| |+ Apccos[,ﬂ] _2

’—CZF2+g2 g ’7c2f2+g2 g

efgjiAr‘cCos[cx] '7C2 £2 +g2
| +21iArcTanh| || Log| |+
’—c2f2+g2 /7c2f2+g2 \E\Ex/cf+ch

(cf+g) Cot[iAr‘cCos[c x] |

2 ArcCos [c x] ArcTanh [

(cf+g) Cot[iAr‘cCos[c x] | (-cf+g) Tan[iAr‘cCos[c x] |

1 Ar‘cTanh[

(-cf+g) Tan[%Ar‘cCos[c x] |

cf
ArcCos [— 7} +21 [ArcTanh [ } - ArcTanh [

[ e%]‘LAr‘cCos[c X] \/m ]

(-cf+g) Tan[iAr‘cCos[c x] |

Log - |ArcCos [— ﬂ} -21 Ar‘cTanh[
V2 g cfrcgx g —c2f2,g?
(cf+g) [7jcf+ig+xl—c2f2+g2) (7j+Tan[iAr'cCos[cx}])
Log| |-

g [cf+g+\/—czfz+g2 Tan[iAr‘cCos[cx}]

(-cf+g) Tan[iAr‘cCos[c x] |

) (cfrg) (jcfij /7szz+gz] (i +Tan[ X ArcCoscx] ]|
ArcCos [7 C—} +2 i ArcTanh [ Log[

] ]+
& \ -2 24 g? g(cf+g+«/7c21‘2+g2 Tan|[ > ArcCos [c x] ]
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[cf—jxl—c2f2+g2) [c-F+g—x/—c2-F2+g2 Tan[iAr‘cCos[cx}]

i [PolyLog|2, | - PolyLog|
g [cf+g+«/7c2f2+g2 Tan[iAr‘cCos[cx]}
(cf+ix/—c2f2+g2) (cf+g—x/—c2f2+g2 Tan[iAr‘cCos[cx]])
2, } +
g (cf+g+x/—c2f2+g2 Tan[iAr‘cCos[cx}]
8 c3 3 ArcCos[c x] Sin[2ArcCos[cx]] 4cfArcCos[cx] Sin[2ArcCos[cx]] 8c?f2ArcCos[cx] Sin[3 ArcCos[c x]]
- - +
g* g’ 3g’
2 ArcCos[c x] Sin[3 ArcCos[cx]] cfArcCos[cx] Sin[4ArcCos[cx]] 2ArcCos[cx] Sin[5ArcCos[cXx]]
+ _
3g g 58

Problem 17: Result more than twice size of optimal antiderivative.

a+bArcCos[cx]
J dx

f+gx) Vd-c?dx?

Optimal (type 4, 370leaves, 10 steps):

ivV1-c2x? (a+bAr‘cCos[cx])Log[1+Mg—] ivV1-c?x? (a+bArcCos[cx]) Log[1+mg—]

cf-q/c?f2-g? ~ cf+q/ c?f2-g?
A €2 f2-g? i/Jd-c?2dx? A €2 f2-g? A/d-c?dx?

b+/1- % Polylog[2, - <““"E] by1-c?x? Polylog|2, - < IE ]

cf-n/c?f2-g? cf+r/ c? f2-g?
A €2 f2-g? i/d-c?2dx? A €2 f2-g? i/Jd-c?2dx?

Result (type 4, 930leaves):
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1 alog[f+gx] alogld(g+c2fx)+d/-c2f2+g? \/d-c2dx? ]

’—c2f2+g2 d \d

cf+g) Cot|=ArcCos[cXx] -cf+g) Tan| = ArcCos [c X]
. .

= b+/1-c2x? |2ArcCos[cx] ArcTanh| ( | - 2ArcCos| - i] ArcTanh |

Vd-c?dx? /—c2f2+g2 g [_c2f2. g2

(cf+g) Cot[iAr‘cCos[c x] |

]+

(-cf+g) Tan[iAr'cCos[c x] |

ArcCos [ - i] - 21iArcTanh| | +21iArcTanh|

(973 i ArcCos[c x] \/m

cf
Log | | + |ArcCos |- —] +
N2 Vg /¢ (f+gx) g
(cf+g) Cot|[2ArcCos[cx] | (-cf+g) Tan| > ArcCos[cX] | o 1 ArcCos[cx] Joc2f2 g2
21 Ar‘cTanh[ 2 ] —Ar‘cTanh[ 2 Log[ } -

\ -c?f? 4 g? \ -c?f2 4 g? \E\E\/c(ﬁgx)
o (cf+g) (—jcf+jg+xl—c2f2+g2] (—j+Tan[iArcCos[cx]})
ArcCos [— 7] -21 Ar‘cTanh[ ] Log[
g A -c?f24+g? g(cf+g+«/—c21‘2+g2 Tan[iAr‘cCos[cx]}
c (cf+g) (J‘ch—ig+x/—c2f2+g2) (1+Tan[§Ar‘cCos[cx]”
ArcCos|-—| +2 i ArcTanh| Log |
& A\ -2 2 g? g[cf+g+w/—c2fz+g2 Tan| > ArcCos [c x] |
(cf—jx/—c2f2+g2) (cf+g—xl—c2f2+g2 Tan[%Ar‘cCos[cx]])
g(cf+g+«/—c2f2+g2 Tan[iAr‘cCos[cx}]
(cf+jw/7c2f2+g2] (cf+g7«/7c21‘2+g2 Tan[ > ArcCos [c x] ]
g(cf+g+«/—c2fz+g2 Tan[iAr‘cCos[cx]}

(-cf+g) Tan[iAr‘cCos[c x] |

] -

(-cf+g) Tan[iAr‘cCos[c x] |

]+

i [PolyLog|2,

} _

PolyLog [2,

]
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Problem 18: Result more than twice size of optimal antiderivative.

a+bArcCos[cx]
J dx

(f+gx>2m

Optimal (type 4, 496 leaves, 13 steps):

ic2fyV/1-c2x? (a+bArcCos[cx]) Log[l+ =&

cf-/c?f2-g?

g (1-c*x?) (a+bArcCos[cx])
'
(R g2) (frgx) VA cTdxd (e _g)?a-ctaxt
ic2fV1-c?x?> (a+bArcCos[cx]) Log 1, e
| ) [ C firf 2 F2g? ) bcvV1-c?2x? Log[f+gx]
+ +
(cr_g) 2 a-ctaxt (G p_g)d-Cdx
bc2f/1-c2x? Polylog[2, - =" "e bc2f+/1-c2x? Polylog[2, - & "e
[ ’ cf-/c?f2-g? ] [ ’ c ffc? f2-g? }
(2 f_g) P d-2ax (f_g)?a-ctaxt

Result (type 4, 1108 leaves):
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ag\d-c2dx? ac?flLog[f+gx] acZ-FLOg[d <g+c2fx)+ﬁ\/mm}
d (*c2f2+g2> ('F+gX) \/?(‘c2f2+g2>3/2 W((:f_g) (cf+g) \m
;bc 1_c2x2 gmAr‘cCos[cX] Log[1+ Efl}
Vd-c2dx? (C'F*g) (C-F+g> (C‘F+ng) c2f2_g?

(cf+g) Cot[iAr‘cCos[c x] | (-cf+g) Tan[iArcCos[c x] |

1 cf
¢ f [2ArcCos [c x] ArcTanh | | - 2ArcCos |-~ ArcTanh|

(_szz+g2>3/2 /—c2f2+g2 g ’—c2f2+g2

(cf+g) Cot[%Ar‘cCos[c x] |

} +

cf (-cf+g) Tan| 2 ArcCos [c x] |
ArcCos[- —] - 2 i ArcTanh| | +21iArcTanh| 2

-4 ArcCos[c x] \/ﬁ
e 2 224 cf
Log| g | + [ArcCos |- —] +

\/7\/E1/c<f+gx) g

(cf+g) Cot[iAr‘cCos[c x] |

(-cf+g) Tan| > ArcCos[c X] |
2i 2

] h[ [eijAr‘cCos[cx] '7c2f2+g2}
- ArcTan -
N -c2f2ig? N -c2f2ig? \/TVE\/C('FMgX)
o (cf+g) (—jcf+jg+xl—c2f2+g2] (—j+Tan[iArcCos[cx]})
Ar‘cCos[—f] —ZjArcTanh[ ] Log[
g \ -2 f? 4 g? g(cf+g+«/—c21‘2+g2 Tan[iArcCos[cx]}

cf (cf+g) (J‘ch—jg+xl—c2f2+g2) (11+Tan[§Ar‘cCos[cx]”
ArcCos|[- —| +2 i ArcTanh| Log |

g N -2 g? g(cf+g+w—c2f2+g2 Tan[%Ar‘cCos[cx]]
(cf—jx/—c2f2+g2J (cf+g—xl—c2f2+g2 Tan[%Ar‘cCos[cx]])

g(cf+g+«/—c2f2+g2 Tan[%Ar‘cCos[cx}]
(cf+jw/—c2f2+g2] (cf+g—«/—c21‘2+g2 TanEArcCos[cx]}

g(cf+g+«/—c21‘2+g2 Tan[iAr‘cCos[cx]}

ArcTanh | Log

(-cf+g) Tan[iAr‘cCos[cx}]

] -

(-cf+g) Tan[iAr‘cCos[cx]]

] +

i [PolyLog|2,

} _

PolyLog [2,

]
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Problem 20: Unable to integrate problem.

+b ArcC ZLoglh (f+ m
J(a rcCos[cx] ) og[( gx)}dlx

1-c?x?
Optimal (type 4, 496 leaves, 13 steps):

1 ArcCos [c x]

. m(a+bAr‘cCos[cx])3Log[1+ML] m (a+bArcCos[cx] )’ Log[1+ <&
im (a+bArcCos[cx]) cffor g cifar g
- +

12b2c 3bc 3bc

4

im (a+bArcCos[cx])?Polylog|2, - _giArccos(cx) g

cf-r/c?f2-g?

(a+bArcCos[cx])?Loglh (f+gx)"]

3bc C

im (a+bArcCos[cx])?Polylog|2, - M&} 2bm (a+bArcCos[cx]) PolylLog|[3, - ML]
c firfc?f2-g? cf-r/c?f2-g?
"
c c
2bm (a+bArcCos[cx]) PolyLog|3, —M’L] 2i b?mPolylog|4, —M&] 2 b2mPolylog|4, _ e e
cfirfc?f2-g? cf-q/c?f2-g? cfirfc2f2-g?
+
c c c

Result (type 8, 37 leaves):

J(a+bAr‘cCos[cx1)2Log[h (f+gx)"] J
X

V1 -c?x?

Problem 21: Result more than twice size of optimal antiderivative.

J(a+bAr‘cCos[cx1) Log[h (f+gx)"] 4
X

1-c?x?
Optimal (type 4, 374 leaves, 11 steps):

im (a+bArcCos (cx])? m(a+bAr‘cCos[cx])2Log[1+w—] m(a+bAr‘cCos[cx])2Log[1+w

cf-r/c?f2-g? ¢ f+rf c? f2-g?
- +

6b2c 2bc 2bc

im (a+bArcCos[cx]) Polylog|2, R

cf-/c?f2-g?

(a+bArcCos[cx])?Loglh (f+gx)"]

2bc C

im(a+bArcCos[cx]) Polylog[2, - =~——E] bmPolylog|3, - <~ ———£] bmPolylog[3, - &
cf+rf c? f2-g? cf-r/c?f2-g? c f+rf c? f2-g?
+ +
c c c




Result (type 4, 1248 leaves):

1

6cC

1+ﬁ
g
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(cf-g) Tan[iAr‘cCos[c x] |

-3iamArcCos[cx]?-ibmArcCos[cx]®+24iamArcSin| ————| ArcTan|

2 c2f2_g?

(eil ArcCos [c x] g }

e]‘lAr‘cCos[cx] (C'F— C2.F2_g2 J

3bmArcCos[cx]?Log[1+ +6amArcCos[cx] Log[1+

|+

eiAr‘cCos[cx] (C‘Ff ICZ.szgZ)

} +

g

cf-Jc2f_g? g
el ArcCos [cx] (Cf* ICZ.F27g2 ] 14 ¢f
A\ g
3bmArcCos|c x]zLog[lJr } +12amAr‘cSin[7] Log[lJr
g V2
/ cf ‘
1+ . @l ArcCos [cx] (C‘Ff [ c2 .F27g2 J
12 bmArcCos [c X] Ar‘cSin[i] Log[1+ ] +
V2 g
enAr‘cCos[cx] o e]‘lAr‘cCos[cx] (C‘F+ c2 .{:2 7g2 J
3bmArcCos[cx]?Log[1+ | +6amArcCos[cx] Log[1+
[c2f2_ g
i ArcCos cf
el [ex] (C‘F+ CZ.FZ_gzj 1+ .
3bmArcCos[cx]?Log[1+ | -12amArcSin| ———] Log[1+
V2
l nAr‘cCos[cx] (C'F+ CZ .Fz_gz J
12bmArcCos|c Arc51n Log ] -6amArcCos|c
v_ g

3bArcCos[cx]?Log|h <F+gx)"'] +6aArcSin[cx] Log|h (f+gx)m] -3bmArcCos[cx]?Log[1+

12bmArcCos|c Ar‘c51n

] _

|1 cf- czfz—gz)(cx+j\/1—c2x2)
| Log[1
\/7

g

|+

ei ArcCos [c X] (C f+ CZ .FZ _ gz )

} _

g

x] Log[f+gx] -6amArcSin[cx] Log[f+gx] -

[cf—\m] (cx+jm)

8

] -

| 31
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(cf+x/c2-F2—g2J (cx+im)
3bmArcCos[cx]?Log[1+ ]+
g

All‘ff (cf+x/c2f2—g2)(cx+jm)

12 bmArcCos [c x] ArcSin|[ ———] Log[1 + | -61ibmArcCos[cx] Polylog|2,
NeS g cfiqff g

e]iAr‘CCOS[CX] (—C'F+ /CZ .Fz_gz )
| -61ibmArcCos[cx] Polylog|2, -

g cf+q/c2f2-g?
eiAPCCOS[CX] (C'F+ /C2 .Fz_gz )
| +6bmPolyLog|3, | +6bmPolyLog|3, -
g —cf+qfc2f2-g? cf+/c2f2-g?

ei ArcCos [c X] g

} _

6 i amPolyLog|2,

efL ArcCos [c x] g }

eiAr‘cCos[cx] g
6 iamPolyLog|2, -

ej ArcCos [c X] g ]

Problem 22: Attempted integration timed out after 120 seconds.

dx

JLog[h (frgx)"]

1-c?x?
Optimal (type 4, 237 leaves, 9 steps):

mArcSin[cx] Log[1 - w&] mArcSin[cx] Log[1 - ielhnic g

i mArcSin[c x]? cffc2 g crfa e g
2c C C
. 1 ArcSin[cx] - ~iArcSin[cx]
i mPolylLog|2, +&——F& i mPolylLog|2, **——F&
ArcSin[cx] Log|h (f+gx)"] . 2 crfaf g } . 2 cinfa g
c c C

Result (type 1, 1leaves):
22?

Problem 48: Result unnecessarily involves imaginary or complex numbers.

sz ArcCos [a x?] dx

Optimal (type 4, 55leaves, 4 steps):



2x/1-aZxt 1 2 EllipticF [ArcSin[+/a x|, -1]
e =X Ar‘cCos[a xz] +
9a 3 9 a3/2

Result (type 4, 63 leaves):
2x/1-a2x4 2i EllipticF[i ArcSinh[+/-a x|, -1]

- ——————+3x>ArcCos [ax?] +
a (_a)3/2

1
9

Problem 50: Result unnecessarily involves imaginary or complex numbers.

JAr‘cCos [ax?] dx

Optimal (type 4, 43 leaves, 6 steps):

X ArcCos [ax?] + 2 EllipticE[ArcSin[+a x|, -1] i 2 EllipticF [ArcSin[Va x|, -1]

Va Va

Result (type 4, 56 leaves):

x ArcCos [a x?| +

2 a (ELlipticE[i Arcsinh[v-a x|, -1] - EllipticF[i ArcSinh[v=a x|, -1])

(—6)3/2

Problem 52: Result unnecessarily involves imaginary or complex numbers.

dx

JAr‘cCos [ax?]

x2

Optimal (type 4, 29 leaves, 3 steps):
ArcCos [a xz]

- —————-2+/a EllipticF|ArcSin[+a x|, -1]
X

Result (type 4, 40leaves):

ArcCos[ax?]| +21i+/-a xEllipticF[iArcSinh[+/-a x|, -1]

X

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

JAr'cCos [ i} dx

X

Optimal (type 3, 27 leaves, 5steps):
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X 32
x ArcSec|[ =] -aArcTanh| [1- — |

a 2
Result (type 3, 84 leaves):

av-a?+x? |-Llog[l- —*—] +Llog[1l+ —=—]

xAr‘cCos[i] - Vet et

x

2 [1-2

XZ

Problem 102: Unable to integrate problem.

l+cx

dx
1-c2x?

J(a+bAr‘cCos[@])3

Optimal (type 4, 279 leaves, 8steps):

—

ZiArcCos[u}
—
J1eex ]

j—
2 i ArcCos | 122X
i (a+bAr‘cCos[@])4 (a+bAr‘cCos[@”3Log[1+e h os{vﬁ | 3ib (a+bAr‘cCos{@})ZPolyLog[Z, -e
tox ') Viex X Viex
4bc C 2c
‘ [1cx
- 21Ar‘cCos{\ } 24 ArcCos | V1ex
3 b2 (a+bAr‘cCos[%]) PolyLog|[3, -e Jaex 7| ) 31 b?Polylog[4, —e re °5{VMX ]
2c 4c

Result (type 8, 42leaves):

J‘(aerArcCos[AE])3

1+cx

dx
1-c2x?

Problem 103: Unable to integrate problem.

1+cx

dx

J‘(aerAr‘cCos[@])2

1-c2x?

Optimal (type 4, 207 leaves, 7 steps):
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J—
2 ArcCos | L1 *
Ji(a+bAr‘cCos[3@])3 (a+bAr‘cCos[@”2Log[1+e vﬁ}]
l+cx _ Visex +
3bc c
ZjArcCos{\m ZJ.LANCOS{\/HX }
ib (a +bAr‘cCos[%}) Polylog|2, -e Vrex 7] Polylog[3, —e Fre ]
C 2c
Result (type 8, 42 leaves):
(a +b ArcCos | @] )2
Visex dx
1-c2x?
Problem 104: Unable to integrate problem.
a+bAr‘cCos[@]
Viiex
dx
J 1-c?x?
Optimal (type 4, 141 leaves, 6 steps):
. \V1-cx
21 ArcCos| —— . \E
i (a + bAr‘cCos[%] )2 (a + bAr‘cCos[%} ) Log{l re [JHX ) ] ib PolyLog[Z, 7@“”‘@5&@} ]
- +
2bc c 2c

Result (type 8, 40leaves):

1+cx

dx
1-c2x?

J*a + bAr‘cCos[@]

Problem 107: Attempted integration timed out after 120 seconds.

JAr'cCos [ce®?*] dx

Optimal (type 4, 84 leaves, 6 steps):

i ArcCos [c e2*Px] > ArcCos [ce2®x] Log[1+e2iArcCos[ce™ ]| j polyLog|2, - e2!Arccos|ce™] ]
_ N _

2b b 2b

Result (type 1, 1leaves):
???
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Problem 114: Result unnecessarily involves complex numbers and more than twice size of optimal antiderivative.

c
JArcCos[ | dx
a+bx

Optimal (type 3, 48 leaves, 6 steps):

2
(a+bx) Ar‘cSec[%+ bc—x} cArcTanh| [1- (a+cbx)2 ]

b b

Result (type 3, 167 leaves):

C
x ArcCos | |-
a+bx

22-c2+2abx4bx2 2b2(—ic+\/a2—c2+2abx+b2x2)
(a+bx) ialog|-

(a+bx>2

/

]+cLog[a+bx+\/a2—c2+2abx+b2x2 }J

a(a+bx

[b\/az—c2+2abx+b2x2
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Summary of Integration Test Results

378 integration problems

—

A - 343 optimal antiderivatives

B - 14 more than twice size of optimal antiderivatives
C - 13 unnecessarily complex antiderivatives

D - 5 unable to integrate problems

E - 3 integration timeouts



