Mathematica 11.3 Integration Test Results

Test results for the 234 problems in "5.4.1 Inverse cotangent
functions.m"

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

sz ArcCot [c x]
—dx

1+ x2
Optimal (type 4, 206 leaves, 28 steps):

1 1 1 1
x ArcCot[cx] - — i ArcTan[x] Log[1- —| + = i ArcTan[x] Log[1+ —| +
2 Cc X 2 cX
1 2i (i-cx) 1 2i (i+cx)
~ i ArcTan([x] Log|- - = iArcTan[x] Log|- +
2 (1-¢) (1-1ix) 2 (1+¢) (1-1ix)

Log[1+c2x?| 1 1
—_— fPolyLog[Z, 1+ } -— PolyLog[Z, 1+
2c 4 (1-¢) (1-1ix) 4 (1+¢) (1-1ix)

2i (i-cx) 2i (i+cx)

]

Result (type 4, 626 leaves):
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1 1
= |cxArcCot[cx] - Log| |+
c
C 1+c21x2
2 2
1x/—cz 2 ArcCos | e | ArcTanh | ¢ | -4 ArcCot [c x] ArcTanh| ex |-
4 -1+c? cX _c2
2 2 2(c2+1'1\/—c2 —1+cCX
ArcCos | 1 | -21iArcTanh| ¢ || Log|- ) ( ) ] -
~1+c? cx (—1+c2)( —cz—cx>
2 Ny 2i (1c?2+/-c? ) (i+cx
ArcCos | | +21iArcTanh| ¢ || Log| ( ) ( ) ]+
-1+ c? C X (-1+c2) (4/7(:2 7cx)
2 2
Ar‘cCos[ 1rc }—ZjAr‘cTanh[ ¢ ]+2]’1Ar‘cTanh[ €x }
-1+c? c X NP
\/? _c2 g iArcCoticx]
Log | |+
V-1+c? \/—1—c2+ (-1+c?) Cos[2ArcCot[cx]]
2 2
Ar‘cCos[lJrC | +21iArcTanh| ¢ | -2 1iArcTanh| €x }J
-1+ c? cx 2
\/TmeiArcCot[cx]

|+

Log|

V-1+c? \/—17c2+ (-1+c?) Cos[2ArcCot[cx]]

(1+c2—211\/7c2 \V -c? +cx)
i [-PolyLog|2, |+
(—1+c2) (\/—c2 —cx)
(1+c2+21'1\/—c2) (\/—c2 +cx)
PolyLog[Z, ]
(-1+c?) ( -c? 7cx>

Problem 48: Result more than twice size of optimal antiderivative.
JAr‘cCot[c X] dx

1+ x?

Optimal (type 4, 183 leaves, 25 steps):
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1 i 1 1

— 1 ArcTan[X] Log[l— 7] - — 1 ArcTan[Xx] Log[1+ 7] -

2 cX 2 cX
1 2i (i-cx) 1 2i (i+cx)
— 1 ArcTan[Xx] Log[— ] + — 1 ArcTan[Xx] Log[— } -
2 (1-¢) (1-1x) 2 (1+c¢) (1-1x)

2i (i-cx) 2i (i+cx)

|+ lPolyLog[z, 1+

lPolyLog[Z, 1+
4 (1-¢) (1-1ix) 4 (1+c) (1-1ix)

]

Result (type 4, 592 leaves):

2 2
! ¢ |2ArcCos]| 1rc | ArcTanh | ¢ | -4 ArcCot[cx] ArcTanh| ] -
a~/-c% -1+c? cx 2
2 2 2 (c2+1i+-c? —i+cCcXx
ArcCos | | -2iArcTanh]| < || Log|- ( ) ( ) |-
~1+c? cx (-1+c?) (\/T—cx)
2 2 21 (1c?++-c? i+cx
ArcCos | < | +21iArcTanh| < || Log| ( ) ( ) |+
~1+c? cX (71+c2) (\/77CX>
2 2
ArcCos | 1rc | -21iArcTanh| < | +21iArcTanh| °X ]
-1+ c? cXx N
ﬁ _ 2 g-iArcCotcx]
Log | |+
V-1+c? \/—1—c2+ (-1+c?) Cos[2ArcCot[cx]]
2 2
ArcCos | | +2 i ArcTanh]| < | -21iArcTanh]| }]
-1+c? cXx 2
ﬁmeiArcCot[cx]
Log[ }+

V-1+c? \[-1-c+ (-1+c?) Cos[2ArcCot[cx]]
(1+c2—211\/—c2) (\/—c2 +cx)
] J

(-1+c?) (\/—c2 —cx)
Problem 50: Result more than twice size of optimal antiderivative.

i [-PolyLog|2,

1+c2+2j1\/—c2) (\/—c2 +cx)
(—1+c2) (\/—c2 —cx)

PolyLog[Z, (

dx

JAr‘cCot [cX]

x2 (1+x2)

Optimal (type 4, 212leaves, 31 steps):
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ArcCot[cx] 1 | i 1. i
- —— - — 1 ArcTan [X] Log[l— 7} + — 1 ArcTan [X] Log[1+ 7] -clLog[x] +
X 2 C X 2 cX
|+

2i (i-cx) 2i (i+cx)

1
] - — 1 ArcTan[Xx] Log[—

1
— 1 ArcTan[Xx] Log[—

2 (1-¢) (1-1x) 2 (1+c¢) (1-1x)
1 1 2i (i-cx) 1 2i (i+cx)
~clog[1+c?x?]| + = Polylog|2, 1+ | - = Polylog|2, 1+ ]
2 4 (1-¢) (1-1ix) 4 (1+c) (1-1ix)
Result (type 4, 619 leaves):
7Ar‘cCot[cx] —cLog[ 1 }7
X
1+ 212
c° X
2 2
C ZAPCCOS[ - ] Ar‘cTanh[ < ] -4 ArcCot [c X] Ar‘cTanh[ } -
a~—c? -1+c? c X 2
2 N 2 (c2+iv-c? —i+cx
ArcCos | 1rc | -21iArcTanh| < || Log|[- ( ) ( ) | -
-1+c? cx (71+c2)( —cz—cx)
2 2 21 (1c?2++-c? i+cCX
ArcCos | | +21iArcTanh| ¢ || Log| ( ) ( ) |+
-1+c? cx (-1+c?) (m—cx)
2 2
Ar‘cCos[lJrC | -2 1iArcTanh| ¢ | +21iArcTanh| €x ]]
~1+c? cX NErsa

4/2 _CZ efiArcCot[cx]

Log| |+
V-1+c? \/—17c2+ (-1+c?) Cos[2ArcCot[cx]]
2 2
ArcCos | 1ec | +21i ArcTanh]| ¢ | -2iArcTanh]| €x ]
-1+c? cx 2
\/?\/?ejAr‘cCot[cx]
Log| |+

V-1+c? \[-1-c2+ (-1+c2) Cos[2ArcCot[cx]]
(1+c2—21\/—c2) (\/—c2 +cx)

i [-Polylog|2, |+
(-1+c?) ( -c? —cx)
(1+c2+2]1\/7) (\/?wx) ]
PolyLog|2, ]
(-1+c?) (\/—c2 —cx)

Problem 61: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.
JAr‘cCot[a X]
—dx

<c+dx2)3/2
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Optimal (type 3, 66 leaves, 5steps):
Ar‘cTanh[@}

X ArcCot [a X] \Jac-d

cVe+dx? cVa’c-d
Result (type 3, 169 leaves):

[4ac (ac—idx+\/azc—d ) c+d x? } [4ac (ac+1’1dx+xlazc—d ) c+d x? }
-Log - Log

1 | 2xArcCot[ax] \Jalc-d (i+ax) \Jatc-d (-i+ax)

— +

2| Joraw Jacd

Problem 62: Result unnecessarily involves imaginary or complex numbers.
ArcCot[a x]
J————————dx

(c+dx2)®?

Optimal (type 3, 134 leaves, 7 steps):
(3a2c-2d) ArcTanh| aifedxt. ]

a xArcCot[ax]  2xArcCot[ax] Jatcd
+ + -
3c(a2c—d>\/c+dx2 3c(c+dx2>3/2 3¢c2+/c+dx? 3c2(a2cfd)3/2

Result (type 3, 262 leaves):

1 2ac 2x (3c+2dx?) ArcCot [ax]

- - - +

6 c? (a2c-d) Vec+dx? (c+dx2)3/2

12ac?+/a%c-d (ac—idxn/azc—d ) c+d x? }

(BaZC_Zd) LOg[ (3a%c-2d) (i+ax)

(achd)g/z

12ac?+/a%c-d (ac+idx+xlazc—d ) c+d x? }

(3a%c-2d) (-i+ax)

(azc:—d)B/2

(3a2c-2d) Log]|

Problem 63: Result unnecessarily involves imaginary or complex numbers.
ArcCot[a x]
J————————dx

(crdx?)7?

Optimal (type 3, 208 leaves, 8 steps):
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a a(7a’c-4d) x ArcCot [a X]
+ + +

15¢ (a?c-d) (c+dx2)3/2 15 2 (azc—d)Z\/c+dx2 5c (c+dx2)5/2

(15 a4C2—2032Cd+8d2) Ar‘cTanh[@]

4 x ArcCot [a x] 8 x ArcCot [a X] ) a%c-d
+ ,
15¢2 (c+dx?)>? 153+ /crdx? 15¢* (a?c-d)*?

Result (type 3, 345leaves):

1 2ac(—d(5c+4dx2)+a2c(8c+7dx2))

30¢? (—a2c+d)2(c+dx2>3/2
2x (15c?+20cdx? + 8d? x*) ArcCot[ax] . 1 (153t ¢~ 207 cd- 8 )
(c+dx2)®? (a?c-d)*?
60ac? (a2c-d)*? (ac—idx+\/a2c—d \/c+dx2) 1
Lo
d (15a*c?-20a’cd+8d?) (i+ax) - (azc—d)S/2

60 a c3 (azc—d)3/2 (ac+]1dx+\/a2c—d \/c+dx2)

(15a%*c*-20a%cd+8d?) Log|
(15a*c2-20a%cd+8d?) (-i+ax)

Problem 64: Result unnecessarily involves imaginary or complex numbers.
ArcCot [a X]
J————————dx

(c+dx2)®?

Optimal (type 3, 293 leaves, 8 steps):
a a(11a?c-6d)

+ +
35¢ (a?c-d) (c+dx2)5/2 105 c2 (azc—d)2 (c+dx2)3/2

a(19a*c?-22a*cd+8d?]  xArcCot[ax] 6 x ArcCot[a x] 8 x ArcCot [a X]
+

+ +
35 ¢3 (azc_d>3x/c+dx2 7c (c+dx2)7/2 35 ¢2 (c+dx2)5/2 35¢3 (c+dx2)3/2

+

(35a°c®-70a%c2d +56a cd?- 16 d*) Ar‘cTanh[Jza cdx? ]

16 x ArcCot [a x] ) a%c-d
35c4+/c+dx? 35 ¢4 (achd)”2

Result (type 3, 450 leaves):
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10 ct (Zac (3c2 (*azc+d>2+c(11a2c—6d) (azc—d) (C+dx2>+
3 (19a*c*-22a%cd+8d?) (c+dx2>2))/((a2c—d)3(c+dx2)5/2)+
6x (35 +70c2dx?+56cd*x*+16 d*x°) ArcCot [a x] 1

<c+dx2)7/2 ) (azc—d)”2
3(35a°c*-70a%*c*d+56a%cd®-16d)
140 a c* (azc—d)S/2 (ac—jdx+\/a2c—d \/c+dx2)

Lo _
g[ (35a6c3-7ea4c2d+56a2cd2—16d3) (Ji+aX>

1

WB (35a°c®-70a*c*d+56a%cd®- 16 d*)
a’c-d

140 a c* (azc—d)s/2 (ac+idx+\/a2c—d \/c+dx2)

Lo
g[ (35a6c3-7ea4c2d+56a2cd2-16d3) (—11+ax)

Problem 97: Result unnecessarily involves higher level functions.

dx

JAr‘cCot [ax"]

X

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

i PolyLog|2, J'”;n} i PolyLog|2, j“;n]
- +

2n 2n

Result (type 5, 52 leaves):

_ax” Hyper‘geometr‘icPFQ[{i, i) 1}, {%J %}, Bl + (Ar‘cCot[a x”] +Ar‘cTan[a Xn” Log[X]
n

Problem 103: Result more than twice size of optimal antiderivative.

ArcCot[a + b x]
J— dx

X

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

2 2bx
-ArcCot[a+bx] Log| ———————] +ArcCot[a+bx] Log| -
1-1i (a+bx) (i-a) (1-1i(a+bx))
1 2 1 2bx
~iPolylog[2,1- ————————| + —iPolylog|2, 1- ]
2 1-1i (a+bx) 2 (i-a) (1-1i(a+bx))

Result (type 4, 256 leaves):
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(ArcCot[a+bx] +ArcTan[a+bx]) Log[x] +

Log[;] - Log[-Sin[ArcTan[a] - ArcTan[a+bx]]]| +

1+ (a+bX)2

ArcTan[a + b x]

1. 2 . 2
i (m-2ArcTan[a+bx])*+i (ArcTan[a] - ArcTan[a+bx])*-
4

N |

(m-2ArcTan[a+bx]) Log[1+e 2 ArcTan(abx] ], 5 (ArcTan[a] - ArcTan[a +bx])

Log[l _ @21 (-ArcTan[a]+ArcTan[a+bx]) } N (JTf 2ArcTan[a + bx] ) Log[ 2 } 4

1+ <a+bx)2
2 (—ArcTan[a] +Ar‘cTan[a+bx]) Log[-2Sin[ArcTan[a] -ArcTan[a+bx]]] +

i PolyLog [2’ 7e721Ar‘cTan[a+bx] } i1 PolyLog [2, erL (-ArcTan[a] +ArcTan[a+b x]) }

Problem 107: Result more than twice size of optimal antiderivative.

ArcCot[a + b x]
j— dx

c +dx?

Optimal (type 4, 642 leaves, 15 steps):

iiar b (iVe -Vd x] i-a-bx ib (Ve +iVd x|
NI _ N _
L a+bx (b +(1-ia)+/d ) (a+b x) a+bx (b\/c (1+ia) +/d ) (a+b x)

— + —

4+/c \d 4+/c \/d

. ]'l\/?+\/dix) . b(j\/?+\/?x)
L _ i-a-bx L b( . irasbx ) )
| 2rbx J Log| (b/cravia)Vd | (@b ) °¢ | abx J tog] (b€ +i (iva) VA | (asbx)
e A/ * +
4ve vd 4-/c /d
POlyLog[z, B [bv/c-iavd) (i-a-bx) ] PolyLog[Z, B [bVc+iavd ) (i-a-bx)

(b\/?f(lﬂia) ﬁ) (a+b x) (b\/c_+(1+j1a> ﬁ) (a+b x)
a+/c d 4~c \d

PolyLog|2, [bVc-iavd ) (ivatbx) | Polylog|2, [bvc+iavd] (isatbx) ]
(b\/?wliia) \/(T) (3+bx) (b Ve +i (i+a) \H) (a+bx)
+
4\/?\/? 4\/?\/?
Result (type 4, 1530 leaves):
1
4 (1+2%)\/c d(a+bx)? (1+ <a+ix>z)

X]+

(1+ (a+bx)2) 4 (1+a?) \/d ArcCot[a+bx] ArcTan| e
c
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[M] ArcTan[\/?x} +232\/?A"CT3"{M} ArcTan|
b~/c Ve b e Ve

[M} Al"cTan[ﬁX] *ZazﬁAPCTa”[M} ArcTan|
bc Ve be ve

ﬁx]zbﬁ\/bzm(—iw)zd i AncTan| 2le | T x s

2 \/? ArcTan

2+/d ArcTan

2b \E ArcTan [

e ofc ArcTan [

b2 c Ve

C

( m)vT

b2 i 24d  -iArcTan| Ve
iab\/?\/ cr(-ira) e reran| bc }ArcTan[ﬁX]z—

b2 c Ve

[

2 . 2 s (i+a) ¥
W b%c+ (1+a) d . nArcTan{ = }APCTan[\/FX]27
b2 ¢ NS

b2 ' 24 “iArcT (“3&7
iab+c Me reran| b }Ar‘cTan[\/FX}z—
b2 c Ve

21 \HAr‘cTan[M

-2 [Ar‘cTan {%} +ArcTan { e X”
N ]Log[lfe bye e }f
C

(—J'l+a)\/? -21i

| Log[1-e

b\/c

ArcTan { L) Ve Ja } +ArcTan [ ij] ]
Zjazx/?Ar‘cTan[ Ve
b/c
-21i (Ar‘cTan{ Liva Vo } +ArcTan { \/EX} ]
by c \/c ] —

d x
21 \/?Ar‘cTan[

| Log[1-e
c

[d x}

“iva)
ArcTan [ M] +ArcTan { N
b \/T v/?

_21
X] Log[lfe )

2ia2/d Ar‘cTan[

} +

+ArcTan { Jax }
b \E \‘T

iva)Jd

-21 [ArcTan{ {

(i+a) \d

bvec

(1'1+a> Vd
bve

Zix/?Ar‘cTan[ | Log[1-e

|+

Jd x

-21 [Ar‘cTan{M} +Ar‘cTan{ — }
by ¢ W e

2ia’+/d ArcTan| | Log[1-e

|+

(i+a) /4

. \/d X
X] Log [1 B e—ZJL [Ar‘cTan{ b\? }+Ar‘cTan{ \/T }

21 \H ArcTan [

|+
C
—

““a)/ld }+Ar‘cTan [ VEX}

b/ c W

X -21i |ArcTan [

| Log[1-e

2ia?/d ArcTan |

|+

C

(,jl+a> \/? . (7]'l+a> \/F
~——————] Log[-Sin[ArcTan| ~——————] +ArcTan|
bvec bvec Ve

[ M} Log[fsin [Ar‘cTan [ M} +ArcTan [
bvc bve Ve

2i/d ArcTan |

21ia%+/d ArcTan
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21 \/?Ar‘cTan[M} Log[—Sin[Ar‘cTan[M] + ArcTan | Vd x 1] -
bvec bvec Ve
21ia? \/?ArcTan[M] Log[-Sin [Ar‘cTan[M} +Ar‘cTan[\/?X} e
bc bec Ve
~2i |ArcTan[ 22l o +ArcTan Jax
(1+a%) V/d PolylLog[2, e | e } | H

-21

(1+a%) v/d PolyLog[2, e

ArcTan {7“*3 Ja } +ArcTan { Vd x } ] }
by c

Problem 108: Result more than twice size of optimal antiderivative.
JAr‘cCot [a+bx]

c+dx

dx

Optimal (type 4, 152 leaves, 5 steps):
ArcCot[a + b x] Log[%}

, ArcCot[a+bx] Log| [ 2biedx ]
1-1 (a+bx (bc+id-ad) (1-1 (a+bx))
- +
d d
. B 2 . _ 2b (c+dx)
. PolyLog[Z, 1 1-i (a+bx) } . PolyLog[Z, 1 (bc+id-ad) (1-i (a+bx)) ]
+
2d 2d

Result (type 4, 325leaves):

(ArcCot[a+bx] +ArcTan[a+bx]) Log[c+dx] +

1 ad
ArcTan[a + b x]

Log[ ] - Log [Sin [Ar‘cTan [ b

} +Ar‘cTan[a+bx}H

+

1+ (a+bx)2

2

N |

. 3 bc-ad
i(m-2ArcTanfa+bx])?+1i (ArcTan[
d

FNQUN

| +ArcTan[a +bx]

ad

. bc
(m-2ArcTan[a+bx]) Log[1+e 2*ArcTan(asbx] ] _ 5 (Ar‘cTan[ | +ArcTan(a +bx]

d
21 (Ar‘cTan { ﬂ} +ArcTan[a+b x] ) 2
Log[l-e a }+(7r—2Ar‘cTan[a+bx])Log[—]+
1+ (a+bx)2
bc-ad . bc-ad
2 Ar‘cTan[ ]+Ar‘cTan[a+bx] Log[ZSm[Ar‘cTan[

J ]+Ar‘cTan[a+bx]H+

d

1 PolyLog [2’ 7e_2ler\cTan[a+bx] } ey PolyLog [2’ erL (Ar‘cTan{%] +ArcTan[a+b x]) } ] ]
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Problem 110: Result more than twice size of optimal antiderivative.

ArcCot[a + b x]
4 &
C + X_Z

Optimal (type 4, 735leaves, 57 steps):

i (a+bx) Log[-*22%] Ji\/?Ar‘cTan[%} Log - 20|

Log[i-a-bx] a+b x a+b x
+ - +
2bc 2bc 2c3/2
. isatb - Ve x i+atbx
Log[i+a+bx] L (a+bx) Log| aibxx] ivd ArcTan| Ja | Log| a+b x ]
_ i _
2bc 2bc 2c3/2
dL A\ c (i-a-bx L 1- ic x d L A/ c (i+a+bx) L 1- i/c x
Va og[ma) Fuibﬁ] og| Vd ) . vd og{(ma)ﬁfjbﬁ} oe| Vd ) .
4C3/2 4c3/2
A\ c (i-a-bx ic x A\ c (i+a+bx) i/c x
L L 1 L L 1
Vd og[(ﬂ—a)ﬁ—ﬁbﬁ] og[ " Vd }7\5 og[<ﬂ+a>ﬁ+jbﬁ} Og[ " Vd ]7
4C3/2 4C3/2
b \/?—Ji\/?x b \/?—Ji\/c_x
d PolyL 2 —(—L d PolyL 2
\/— oy Og[ ? (1+ﬁa)ﬁ+bﬁ} \/_ oy Og[ ? Ji.(i+a)\/?+b\/?] N
4c3/2 4c3/2
b \/?Hi\/c_x b \/?ﬂi\/c_x
d PolyL 2 ——(—L d PolyL 2
\/— oyog[ ? (1+ia)\/?—bx/?] _\/— oyog[ ? (l—ia)\/?+b\/?]
4c3/2 4C3/2
Result (type 4, 16412 leaves):
1
(1+ (a+bx)2)
2 1
(a+bx) (1+7(a+bx)z)
(a+bx) ArcCot[a+bx] - Log| ———————] e, Fe
(atbx) [1+—1 ArcCot[a+ b x] ArcTan | ——2&x|
(a+bx) _lzbd ~ bﬁﬁ
bc c 2b-/c /d

ay/c a?c+b%d 2
1 1+c(aﬁbﬁ(bﬁw?ﬁ<a+bx>))
2 (a?ceb?d) (14— (a2c+b2d)>

(a+bx)?

| 11
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2 2
a? cib2d ArcTanh | Zhacracb?d a2cib2d

(azc+bzd)zAr'cTan[a—ML]2 alce b/c Ar‘cTan[—ML]2

be vd ° be vd 1
2 (a*c?2+b*d*+a?c (c+2b2d))

. 2
2 (-iac+a’c+b’d) \/1—1—)—“‘“""2c+bzd

b?cd

1

b?cd

. —1 2 bZdZ
(-iac+a’c+b’d) \/1_1—)—““"" £

ArcTanh | Zac2’cb?d ac- alesb?d 1
P bc Jd a+bx 2
ia’c|e ArcTan -

b~/c Vd

b?cd

bﬁﬁ\/ljwﬁ

az c bz d aciazcwbld
ac- . =21 Ar‘cTan{ abx }
a+b x e e ] B

}—JiJTLog[lwe by
b/c \/d

(-iac+a’c+b?d) s ArcTan|

a2cib2d

a’c+b%d ac-

ac- ——— 2 |iArcTan aibx ]+Ar‘cTanh{7’“C'az“bzd]
2JiAr‘cTan[ abx } Log[l_e by/c \/d b/c \/d ] +
bvc d
, 1 -iac+a?c+b%d
i Log| | +2ArcTanh]| ]
_— b/c \/d
(a2c+b2d) (C+a < 272ac)
(atbx)* a+bx
b?cd
ac- atcib’d 2 J'1Ar~cTan[ac %%Arﬂanh 7”1“:%;2"}
J'lAr‘cTan[ abx ] —Log[l—e o/ +/a /e a ] N
b~c Vd
ac- a’c+b®d iy 5 ,
Log[Sin[ArcTan| arbx | - i ArcTanh| tacra’c+b dH] _

b~/c Vd b/c Vd

2
PolylLog[2, e
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b2cd

a?c+b?d
ac-*end .
ArcTan | a N i (iac+a?csbd)
b+/c /d , :
v _ (facsalesb?d)®
PVe \/F\/l b?cd
a?c+b%d
. acfﬁ ) iac+alc+b2d
1Ar'cTan[ —7r+21ArcTanh[ } B

e —

Q]’lAPCTM[aD%} ac-
nlog[l+e wlcls '] 2 |ArcTan]

a+b x

bc d

| +1ArcTanh|

lac;a:c}md] Log[l—en sretan| e | ] +
b+ c /d

! iac+alc+b?d
7 Log| | +21iArcTanh]| ]

(@eta) [ 7 2] be Vd

b?cd

ac- aZceb’d . , X
Log[Sin[ArcTan| 2bx ) +iArcTanh[]laC+a c+b d]H )

o e

a2 cib2d
2 T abx .
i Polylog[2, e bc SR
1 —ArcTanh[%
ia b2 dl|e b/c \d

i -b%cd+ (i 2 c.p2d)?
2<IlaC+a2c+b2d> _ cd+(iac+a’c )
b?cd
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a’c+b’d
ac- b x 2 1
ArcTan | = + i(iac+a’c+b’d)
b~/c Vd . )
_ [facra’cb?d)®
b\/?\/?\/l b2cd
2 2
ac- a‘c+b®d ) 5 b2 d
i ArcTan | arbx —71+2]'1ArcTanh[1ac+a € 1 -
b~c Vd b/c Vd
—21‘1Ar‘cTan[ac*a:’ibx } ac- %
mlog[l+e oo fa '] —2 |ArcTan| 2% —] + i ArcTanh |
bvc Vd
Jiac+a2c+b2d] Log[l_eu Ar‘cTan{biﬂthrcTanh{%} }Jr
bvc Vd
1 iac+a%?c+b%d
mlog| | +21iArcTanh| ]
(a2c+b2d> (C+EZC+bZdizac) b\/?\/d_
(asbx)? a+bx
b?cd
2 2
ac_ acbid . 5 b2 d
Log[Sin[ArcTan[4a+bx] +J’1Ar‘cTanh[lac+a € 1] +
b~/c /d b~c d
21 Ar‘cTan{acﬁ%iArcTanh[M”
iPolylog[2, e oi/c /a e o ||+
1 _ArcTanh | facraeb?d
3a2b2d e b/c \a
4 (iac+a?c+b2d) _ cblcdr(iacra’esb?d)®
b?cd
ac_ #ets )
ArcTan| - "+ i(iac+a’c+b’d)

b~/c Vd

b?cd

bﬁ\/ﬁJliMﬁ
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a?c+b?d )
ab x , iac+a’c+b%d
-7 +21ArcTanh| -

bvc Vd bvc vd

ac-

i ArcTan |

a2cib2d

ac- a’c+b%d
-21 Ar‘cTan[ aibx ac-
f a+b x

bc e ]—2 Ar‘cTan[

bc Vd

nlog[l+e | + i ArcTanh|

iac+acsb?d

: 2 2 21 |ArcTan Y +1 ArcTanh
c
1 iac+aZc+b?d
7 Log| ]+21‘1Ar~cTanh[]l : ’ ]
(32C+b2d> (C+azc+b2dizac) b\/?\/?
(atbx)? a+bx
b2cd
2 2
ac- a‘c+b*d . 5 5
ac+a“c+b-d
Log[Sin[Ar‘cTan[—a*“] +JiAI"CTanh[]l : : 1]+
b/c +/d bc \/d
21 |ArcTan ac*a:“"xﬁ}»fiAr‘cTanh %]J
iPolylog|2, e b ove o ]+

1 _ArcTanh iac+a2c+b1d}

b*d? e oc o

4c (Jiac+a2c+b2d> _szcd+(jac+azc+bzd)2
b%cd
ac_ 2csb’d 1
ArcTan | atbx 12, i(iac+a’c+b’d)
b~/c Vd , 2
_ iac+a®c+b?d
w?ﬁ% (tacs o)t
2 cib?d
) ac—aaibx . iac+a’c+b%d
i ArcTan | -7 +21ArcTanh| |-

bvc Vd bvc vd
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—ZiAPCTan[aC% ac- %
nlog[l+e oo Ja '] —2 |ArcTan| #2%—] + i ArcTanh|
bvc Vd
]'laC+a2C+b2d] Log[l_ehl Ar‘cTan{:?f}+J‘1Ar-c'ranh{“:f/+ca?i/+:1d} }+
bvc Vd
1 iac+a’c+b%d
7 Log| | +21iArcTanh| ]
b d
(a% c+b? d) (c+a(1:iz]f’:bi) \/C_\/—
b?cd
ac- debid : 2 2
Log[Sin[ArcTan[ia”bx] +J’1Ar‘cTanh[lac+a c+b d]H +
bvc \d bc \/d
21 |ArcTan { a&% } +1 /-\r‘z:Tanh[ii“*aZ“bzd } J
iPolylog[2, e bi/e /g we o )]
Problem 111: Result is not expressed in closed-form.
ArcCot[a + b x]
J— dx
C+d\/;
Optimal (type 4, 693 leaves, 55 steps):
_21’1\/1’1+a Ar‘cTan[%a@] ) 2ivi-a Ar‘cTanh[%a@} )
Vb d Vb d
. d (Via b X _ d (Vi o Vx|
1cLog[ N ey ] Log[c+dﬂ} 1cLog[ N e ] Log[c+d\/?]
o ' o )
, 4 (Via b VX , d (Via b Vx )
icLog|- e | Log[c+d~/x | iclLogl|- i | Log[c+d~/x ]
d? : d? :
Ji\/YLog[——j:;ix] ) iclog[c+dvx | Log[——j:k;ix] ) Ji\/?Log[—j:;ix] )
d d? d
, , Vb (c+d VX
iclogc+dvx | Log[%] ) i cPolylog|2, K(——E%]
d? d?
i cPolylog|2, Vb [erd VX | icPolylog|2, M] i cPolylog|2, M}
\b c+/-i-a d . \b c-+i-a d . b c+/i-a d

d? d? d?
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Result (type 7, 313 leaves):

% 4 ArcCot[a + b x] (d\/?—cLog[c+d&]) +
2d

4(1+1a) Ar‘cTan[M} 4 (1-1ia) Ar‘cTan[M}

1 -i+a + i+a B
\/F V-1+a 1+a
Vb cdRootSum[b?c*+2abc?d?+d*+a?d*-4b*c*Hl-4abcd®H1+6b*c?H12+2abd?H1? -
d
4b%cu1® + b2 11t g, (Log[c+d&]2+2Log[c+d\g] Log[l—ﬂ] +
71
d
2Polylog|2, ﬂ] /(bc2+ad2—2bctt1+bn12) &
=1
Problem 112: Unable to integrate problem.
ArcCot[a + b x]
—dx
C+ d
N
Optimal (type 4, 830 leaves, 65 steps):
2i+/i+a dArcTan[ Y2051 24~/ —a dArcTanh [ Y20 ]
i+a Ji-a
- +
Vb c2 Vb c2
, ¢ (Via VB VX , ¢ [ViTVE VK]
JleLog[ e }LOg[d-%—C\/?] _1d2Log[ — vrd }LOg[d-*—C\/?] )
c3 c3
, ¢ [V=ima +vb Vx| , ¢ [Viza +vb Vx|
id?Log| . | Log[d+c/x | _1d2Log[ e | Log[d+c/x | )
c3 c3
(1+1ia) Log[i-a-bx] jld\/;mg[’%] ixLog[—%}
- + +
2bc c? 2¢c
i d?Log[d+c/x | Log[- +22] ) (1-1a) Log[i+a+bx] ) id+/x Log[ 2] )
c3 2bc c?
X . Vb [dicx
. i+a+bx L42 i+a+bx i dZP 1lyL 2, -
Jleog{—éHbX ] ) id?Log[d+c+/x | Log] S ] ) i d? PolyLog| mgﬁd} )
2¢ c c
i d? Polylog|2, _Yb [drevx | id?PolyLog|2, M] id? Polylog|2, Vb [dreVx ]
Vi-a c-+/b d N /-i-a c+/b d Vi-a c+/b d
c3 c3 c3

Result (type 8, 20 leaves):



32 | Mathematica 11.3 Integration Test Results for 5.4.1 Inverse cotangent functions.nb

JArcCot [a+bx]
——dx
d

C+—

Vx

Problem 113: Attempted integration timed out after 120 seconds.

JAr‘cCot [d+ex]
—dx

a+bx+cx?
Optimal (type 4, 367 leaves, 12 steps):

2e (b—\/ b?-4ac +2cx
b-+/b%*-4ac

Vb%2-4ac
bir/b2-4ac +2cx
(Zc (jfd)+(b+\/m] e] (1-i (d+ex)) ]
Vb2-4ac
SN s
(21c—2cd+be—Me] (1-1 (d+ex))
2+b%?-4ac
2 [pea[o/iane | ez e
b+\/m] e
2+/b%>-4ac

Result (type 1, 1leaves):
?2?

ArcCot [d + e x] Log|
[Zc (i-d)+

e

(1-1 (d+ex))

2e

ArcCot [d + e x] Log]|

2 (ch— e-2c (d+ex)

iPolylog[2, 1+

i PolyLog[Z, 1+
(ZC (i-d)+

(1-i (d+ex))

Problem 126: Result more than twice size of optimal antiderivative.

JAPcCot [1+X] 4
2+2X

X

Optimal (type 4, 35leaves, 5steps):

|+ 1 i PolyLog|2, L]

1
-~ 1iPolylog[2, -
4 1+X 4 1+x

Result (type 4, 157 leaves):
— (i7®-4imArcTan[1+x] +8 i ArcTan[1+x]?+ 7 Log[16] -4 Log[1+ e 2iArcTan(x ]y
16

8ArcTan([1+x] Log |1+ e 2*ArcTanilx ] _ g ApcTan([1 +x] Log[1 - g2t ArcTan(txi]

8 ArcCot[1+x] Log[1+X] +8ArcTan[1+Xx] Log[1+X] -2Log[2+2x+X?| +

41 POlyLOg [2, 7e72jAr‘cTan[1+x] ] + 41 POlyLOg [2, eZJiAr'cTan[1+x] ] )
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Problem 127: Result more than twice size of optimal antiderivative.

ArcCot[a + b x]
—dx
ad  gdx
b

Optimal (type 4, 45leaves, 5steps):

i PolyLog[2, - i] i PolyLog|2, a+bx]
+

2d 2d

Result (type 4, 195leaves):

1 .
—— (irm®-4inArcTan[a+bx] +8iArcTan[a+bx]?+1Log[16] -4 Log |1 +e 2 tArcTania:bx] |
8d

8ArcTan[a+bx] Log[1+e 2iArcTanla:bx]] _gApcTan[a + bx] Log[1 - e?*ArcTaniasbxl]

8 ArcCot[a+bx] Log[a+bx] +8ArcTan[a+bx] Log[a+bx] -2Log[1+a*+2abx+b?x?| +
41 POlyLOg[Z, 7e72j1Ar'cTan[a+bx]] + 41 POlyLOg[Z, eZJ‘LAr‘cTan[a+bx]}>

Problem 133: Result more than twice size of optimal antiderivative.
Ja+bAr‘cCot[c+dx]

X
e+fx

Optimal (type 4, 162 leaves, 5 steps):

2 2d (e+fx)
(a+bArcCot[c+dx]) Log[il_jl e ] (a+bArcCot[c+dx]) Log | TSP R s — ]
_ N _
f £
i 2 @ : B 2d (e+fx)
ib PolyLog[Z, 1 1-i (c+dx) ] ib PolyLog[Z, 1 (de+if-cf) (1-i (c+dx)) ]
+
2f 2f

Result (type 4, 336 leaves):

| 33
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alogle+fx] +b

(ArcCot[c+dx] +ArcTan[c+dx]) Log[e+fx] +

1 . de-cf
ArcTan[c +d x] Log[ } - Log [Sln [Ar‘cTan[

«/1+(C+dx>2 f

| +ArcTan(c+dx] ]

+

cf

2

N |
N

| +ArcTan(c +dx]

) s de
i (m-2ArcTan[c+dx])*+i [ArcTan[

(m-2ArcTan[c+dx]) Log[1+ e 2iArcTanlexdx] ] _ 5 (Ar‘cTan[de_CF] +Ar‘cTan[c+dx])
Log[1-e*' (A"CTan[ﬁi%A"Ta"[“dx])] + (m-2ArcTan[c+dx]) Log[—2 |+

1+ (C+dx)2
-cf

de
2 Ar‘cTan[

-cf
} +ArcTan[c +d x]

. de
Log[ZSm[Ar‘cTan[ ] +Ar‘cTan[c+dx]H +

i PolyLog [2, 7@72 i ArcTan[c+d X] ] +i POlyLOg [2, eZ i (ArcTan[?} +ArcTan[c+d x]) ] ] J ]

Problem 139: Attempted integration timed out after 120 seconds.
J<a+bAr‘CCOt[C+dX])2

e+fXx

dx

Optimal (type 4, 261 leaves, 2 steps):
(a+bArcCot(c+dx])?Log[ —2——]

P (a+bArcCot[c+dx])? Log| e ,fzcdfie:x.)(c o ]
_ + . +1 f- -1 (c+
f £
ib (a+bArcCot[c+dx]) Polylog[2, 1- ﬁ]
+
.F
ib (a+bArcCot[c+dx]) Polylog[2, 1- (deqffcdf()e(*:?’;)“mx)) ]
.F
2 _ 2 2 _ 2d (e+fx)
b PolyLog[B, 1 1-i (c+dx)] . b PolyLog[B, 1 (de+if-cf) (1-i (c+dx))}
2f

2f
Result (type 1, 1leaves):

???

Problem 140: Result more than twice size of optimal antiderivative.
(a+bAr‘cCot[c+dx])2
J <e+-Fx)2

dx

Optimal (type 4, 567 leaves, 25 steps):
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i b2dArcCot[c+dx]2 b?d (de-cf) ArcCot[c +dx]?
+
d2e2—2cde1c+(1+c2)1‘=2 f(d2e2—2cdef+(1+c2)fz)

(a+bArcCot[c+dx])? 2abd (de-cf)ArcTan[c+dx] 2abdLloge+fx]

+

fle+fx) f(f2+ (de-cf)?) 2. (de-cf)?
2b%dArcCot|[c +dx] Log[m} 7 2b%2dArcCot[c+dx] Log[ (de+j-F-2cd-F§e(+f->ji)(c+dx)>] 7
d?e?-2cdef+ (1+c?) 2 d?e?-2cdef+ (1+c?) 2
2b2dArcCot[c +dx] Log[m} ) abdlog[1+ (c+dx)?| ) i b?dPolylog|2, Lﬁ} 7
d2e2—2cde1:+(1+c2)1‘:2 F2+(de7c-F)2 d2e2—2cde-F+(1+c2)-F2
. 2d (e+fx) . 2
i b?dPolylog[2, 1- I —— ] ) ib>dPolylog[2, 1- —*— o ]
d?e?-2cdef+ (1+c?) f2 d?e?-2cdef+ (1+c?) f2
Result (type 4, 1188 leaves):
a? 1 )
- - 2ab(1+(c+dx))
fle+fx) df (e+-Fx)2
2
f de-cf ArcCot[c +d x]
+ +
1+ (c+;x)2 <C+dx) 1+ (c+;x)2 (C+dx> [1+ ; 3 £ + de-cf
ferdx) 1. —2— (cedx) [1e——
(c+dx) (c+dx)
.F
-deArcCot[c+dx] +cfArcCot[c+dx] +flog[- ——— -
1+ 1
(c+dx)?
de . <f ||/ (e 2cdess 1:c) e -
<c+dx) 1+ (c+:x)2 (c+dx) 1+ (C+:X)2
2
= b2 (1+(C+dx)2) f + de-cf
d (e+-Fx)2 1 1
1+ " (C+dx) 1+ 2
(c+d x) (c+d x)
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f de cf
- - + +
1 1 1
1+ cd? (C+dx> 1+ dn)? <C+dx> 1+ cd?
1 deArcCot[c +dx]? i fArcCot[c +dx]?

—2 _ _
fo|2(d?e?-2cdef+f2+c?f?) 2 (d?e?’-2cdef+f2+c?f?

¢ fArcCot[c +dx]?
2 (d?e?-2cdef+f?+c?f?)

1
ArcCot[c+dx] |2 (de-1if-cf)ArcCot[c+dx]+2ifArcTan| |-

c+dx
2
£ de cf
f Log]| + - ] /
1+—(c+;x)2 (C+dx) 1+ (ij)z (c+dx> 1+—(c+;x)2

1
2 (d?e?-2cdef+ (1+c?) f?)

(2 (d*e®*-2cdef+ (1+c?) f7)) -

. , deArcCot[c+dx]?
f|-1mArcCot[c+dx] + cArcCot[c+dx]“ - -

.F

eiAr‘cTan{ } d*e?-2cdef+ <1+C2) 2 J'LAr'cTan{

defcf}

1
ArcCot[c+dx]%?+ =dee
(de-cf)? f

de-cf

d?2e2-2cdef+ (1+c2) £2

1
ArcCot [c +dx]? - iArcTan| -
(de-cf)? c+dx

mLog[1+ e 2iArcCoticrdxl] 5 apcCot[c +dx] Log[l- e’ (arccot csdx) saretan] T2 ) ]+
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2Ar‘cTan[#] Log[l—ezjL APCCOt[C*dX]*A"Ta”{ﬁ”} + 7 Log| ! |+
-de+cof
1+ 1
(c+d x)?
2
f de-cf

ArcCot[c +dx] Log]| + | +2ArcTan| ]

1 1 de-cf

1+ a2 <C+dx) 1+ a0
i ArcCot[c +d x] + Log[Sin[ArcCot[c +dX] +ArcTan| ] ] +
de-cf

i PolylLog [2, eZJ’l (Ar‘cCot[c+d x]+Ar‘cTan[ﬁ]) ]

Problem 141: Result more than twice size of optimal antiderivative.

J(e+fx)2 (a+bArcCot[c+dx])>dx

Optimal (type 4, 565 leaves, 21 steps):
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ab2f2x b3f2 (c+dx) ArcCot[c +d x]

d? : d3 :
bf2 (a+bArcCot[c+dx])® 3ibf(de-cf) (a+bArcCot[c+dx])?
+ +
2d3 d?
3bf(de-cf) (c+dx) (a+bAr‘cCot[c+dx])2 b 2 (c+dx>2 <a+bAr‘cCot[c+dx])2
+ +
d3 2d3
i(3d?e?2-6cdef- (1-3c2) f2) (a+bArcCotc+dx])?
3d3
(de-cf) (d?e?-2cdef- (3-c?) f?) (a+bAr‘cCo‘c[c+dx])3
N
3d3f
(e+-Fx)3(a+bAr‘cCot[c+dx])3 6b2f (de-cf) (a+bAr‘cCot[c+dx])Log[lﬂi(idx)}
3f d3
ib(3d2e2—6cdef— (1-3¢%) ) (a+bAr‘cCot[c+dx])2Log[;] +
d? 1+]i(C+dX>
b3f2Log[1+(c+dx)2} 31’1b3'F(defC'F> PolyLog[Z,l—lﬂi(idx)} 1
+ + —
2d3 d3 d?
ib>(3d’e’-6cdef- (1-3c?)f?*) (a+bArcCot[c+dx]) Polylog|2, 1—;} -
1+Ji<c+dx)
b* (3d?e?-6cdef - (1-3c?) f?) Polylog[3, 1- =]
2d3

Result (type 4, 2336 leaves):
a’ (ad?e?+3bdef-2bcf?)x a’f(2ade+bf)x?

+ +

d? 2d

1 1
—a’fx>+a’bx (3e*+3efx+f>x*) ArcCot[c +dXx] =
3 d
(-3a’bcd’e®’-3a’bdef+3a’bc’def+3a’bcf?-a’bc’ f2) ArcTan[c+dx] +
1

73(3a2bd2e2—6a2bcdef7a2bf2+3a2bc2f2) Log[1+c?+2cdx+d?x?| +
2d

1

1 ) 1 B c
c+dx)?
T (cedx) [1+—2
(c+dx)? (c+dx)?

; a b? £2 x? (1+ <c+dx)2)

4d <c+dx)2 (1+ (

(c+dx) (1-6cArcCot[c+dx] +3ArcCot[c+dx]?+3c?ArcCot[c+dx]?) -

1
(c+dx) |1+ ——— (1-6cArcCot[c+dx] -ArcCot[c+dx]?+3c?ArcCot[c+dx]?)

<c+dx)2
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Cos[3ArcCot[c+dx]] -2 |-2ArcCot[c+dx] + 1 ArcCot[c+dx]%+6cArcCot[c+dx]?-

3i c?ArcCot[c+dx]%+2 (-1+3c?) ArcCot[c+dx] Log[1- e tArccoticrdx]] _

6 c Log| | +Cos[2ArcCot[c+dx]] |i (-1+3c?) ArcCot[c+dx]?+

(c+dx) [1+ 1

(c+dx)?

(2-6c?) ArcCot[c +dx] Log[1 - e?tArcceticdxl] . 6 ¢ Log|

(C+dX) 1+ 1

41 (-1+3c?) Polylog[2, e?®Arccoticrdx] ]
(c+dx)2 (1+ 1 )

(c+dx)?

- (3ab2e2 (1+ (c+dx)2)

(- (c+dx) ArcCot[c+dx]?+2ArcCot[c+dx] Log[1 - e tArccoticrdx] | _

i (ArcCot[c+dx]?+Polylog|2, ez“'"cc"t[“dx]])))/ {d (crdx)? |1+ _ J +
<c+dx)2
cablef (1+ (c+dx)2) (c+dx) ArcCot[c +dx] o (c+dx) ArcCot[c+dx]? .
d? d?
Log[ ————]
(c+dx)? (1+ L 2) ArcCot[c +d x]?2 (cedx) [1e—
(c+d x) (c+dx) 1
- +—2cC [Ar‘cCot[c+dx}
2d? d2 42

. 1 )
Log[1 - e?#Arccotlexdx] ] _ =5 (ArcCot[c +dx]?+Polylog|2, ezﬂA”I°tN+dx1])] //
2

3

1 i ) 3
- +1 ArcCot[c+dx]° -

“c+dxf ?;:;5;

(c+dx) ArcCot[c+dx]>+3ArcCot[c+dx]?Log[l- e 2tArccoticndx]]

1+

b3 e2 (1+ (c+dx)2)

. 3 .
31 ArcCot[c +dx] Polylog|2, e 2Arccoticrdx] ] = polylog|3, e 2tArcCoticrdx]] ] ]/
2
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1
4d2 (c+dx)? (1+ L

(c+dx)?

d (c+dx)2 1+

+

(C+dx)2

blef (1+ (C+dx)2)
{Jicn3+12j1Ar‘cCot[c+dx]2+12 (c+dx) ArcCot[c+dx]?+8icArcCot[c+dx]>-

8c (c+dx| Ar‘cCo‘l:[c+dx}3’+4(c+dx)2 1+

(C+dx)2

- 24 ArcCot[c +dx] Log[1 - e tArccoticrdx]]
24 i c ArcCot[c +d x] PolylLog[2, e 2 Arccoticsdx]] 4 13 j polylog[2, e?*Arccoticrdxl]

ArcCot[c +dx]3

24 c ArcCot [c +d x]2 Log[1 - e 2* Arccoticrdx]]

B 1
d3(c+dx)2(1+ 1 )

(c+dx)?

12 c Polylog [3, @21 ArcCot[c+dx] ]

+

b3 2 (1+ (c+dx)2) i (-1+3c?) ArcCot[c+dx] PolylLog[2, 2% Arccoticsdx]]

1 ; 1 32 3173 9i 2
= (crdx)? |1 ——— - -
96 c+dx
< > <C+dx> 1+ 1 (c+dx) 1+ 1
(c+dx)? (c+dx)?
24 ArcCot[c +dx] 72cArcCot c+dx]? 48 ArcCot[c +d x]?

(c+dx)
(c+dx)? (c+dx)? (c+d x)?

216 i c ArcCot [c +d Xx] 24 ArcCot[c +d x] 24 c? ArcCot[c +dx]

C +d X
(c+d x)? (c+d x)? (c+d x)?

24 i ArcCot[c +d x]3 96 c ArcCot[c+dx]3 721c2Ar‘cCot c+dx]3

c+dx 1 c+dx 1+ 1

(c+d x)? (c+dx)?

1
(c+d x)?

c+dx 1+

24 ArcCot[c +d x] Cos[3ArcCot[c+dx]] -72cArcCot[c+dx]?Cos[3ArcCot[c+dx]] -
8Ar‘cCot[c+dx}3Cos[3Ar‘cCot[c+dx}] +24c? Ar'cCot[c+dx]3Cos[3Ar'cCot[c+dx]] -
72 ArcCot[c +d x]2 Log[1 - e 2 ArcCotlcrdx] |

+

<c+dx) 1+—(c+;x)2

216 c2 ArcCot [c +d x]2 Log |1 - e 21 Arccotlcrdx]

(C+dx> 1+—(c+;X)2
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72 Log| —2——]
. 1
432 c ArcCot [c + d x] Log[1 - 2 Arccoticrdx] | (crdx) 1o
+ +
1 1
(c+dx> 1+ a0 (c+dx> 1+ a0

288 1 c Polylog [2, @2 L ArcCot[c+dx] } 48 (_1 +3 C2) PolylLog [3, @21 ArcCotc+dx] }
+ _

(c+dx>3 (1+%)3/2

c+dx)?

3 1
<C+dx> (1+(

3/2
c+dx)2)
i 7®Sin[3ArcCot[c+dx]] +31ic®n®Sin[3ArcCot[c+dx]] -
72 i c ArcCot[c +d x]2Sin[3ArcCot[c+dx]] + 8 i ArcCot[c+dx]3

Sin[3 ArcCot[c+dx]] -24 1 c?ArcCot[c+dx]3>Sin[3 ArcCot[c+dx]] +
24 ArcCot [c +dx]? Log[1 - e 2t Arccoticrdxl ] sin[3 ArcCot[c+dx]] -
72 c* ArcCot [c +d x]? Log |1 - e 21 Arccoticdxl | gin[3 ArcCot[c+dx]] +

144 ¢ ArcCot [c + d x] Log|[1 - e?*Arccoticrdxl | sin 3 ArcCot[c+dx]] -

24 Log | | sin[3 ArcCot[c +dx]]

<c+dx) 1+ 1

(c+dx)?

Problem 144: Attempted integration timed out after 120 seconds.

J(a+bAr'cCot[c+dx])3
dx

e+fx

Optimal (type 4, 372leaves, 2 steps):

3 2 3 2d (e+fx)
(a+bArcCot[c+dx]) LOg[il—j(mdx) | (a+bArcCot[c+dx])° Log| FIT s ——— ]
_ N _
f f
. 2 2
3ib (a+bArcCot[c+dx])*Polylog|2, 1- F——— ] )
2f

2d (e+fx) }

. 2
3ib (a+bArcCot[c+dx])*Polylog[2, 1- FTITR——

2f
2 _ 2
3b% (a+bArcCot[c+dx]) Polylog|3, 1 o (de)} )
2f
2 _ 2d (e+fx)
3b% (a+bArcCot[c+dx] ] Polylog|3, 1- 2% =] )
2f
L3 _ 2 L3 _ 2d (e+fx)
31 b%Polylog[4, 1 T | 3ib3Polylog(4, 1 PIT ]
4f 4f

Result (type 1, 1leaves):
???



42 | Mathematica 11.3 Integration Test Results for 5.4.1 Inverse cotangent functions.nb

Problem 145: Attempted integration timed out after 120 seconds.

J(a+bAr‘cCot[c+dx])3
dx

<e+1‘:x)2

Optimal (type 4, 1233 leaves, 35 steps):

3iab?dArcCot[c+dx]? 3ab’d(de-cf)ArcCot[c+dx]?
+

d?e?-2cdef+ (1+c?) 2 f(d?e?-2cdef+ (1+c?) f2)

ib3dArcCot[c+dx]3 b*d (de-cf) ArcCot[c+dx]> (a+bAr‘cCot[c+dx])3

d?e?-2cdef+ (1+c?) Fof (d?e?-2cdef+ (1+c?) £2) f (e+fx)

2
3a2bd (de-cf)ArcTan[c+dx] 3a?bdlogle+fx] ©2b dArcCotic+dx] Log[ = ]

- +

f(f2+ (de-cf)?) 24 (de-cf)? d’e’-2cdef+ (1+c?) f
3b>dArcCot[c+dx]?Log[ —2——| 6ab?dArcCotc+dx] Log| —2d (e+fx) ]
1-1 (c+dx) B (de+if-cf) (1-1 (c+dx)) B
d?’e?-2cdef+ (1+c?) f2 d?e?-2cdef+ (1+c?) 2
3b3dArcCot[c+dx]?Log| —2d (exfx) | 6ab*dArcCotic+dx] Log[ —2——]
(de+if-cf) (1-1 (c+dXx)) B 1+1 (c+dx)
d?e?-2cdef+ (1+c?) 2 d?’e?-2cdef+ (1+c?) f2
2
3b3dAr‘cCot[c+dx12Log[m} ) 3a2bdlog[1+ (c+dx)?]
d*’e?-2cdef+ (1+c?) 2 2(f2+(de_c+‘>2)
: 2 _ 2 © 3 _ 2
3iab?dPolylog[2, 1 1—1‘1(c+dx)} ) 3ib3dArcCot[c+dx] Polylog[2, 1 = <c+dx>] )
d2e2—2cdef+(1+c2)f2 d2e2—2cdef+(1+c2)f2
. 2 _ 2d (e+fx)
3iab dPolyLog[Z, 1 (de+if-cf) (1-i (c+dx))} -
d?e?-2cdef+ (1+c?) f
L L3 _ 2d (e+fx) . 2 2
31b?*dArcCot[c+dx] PolyLog[Z, 1 derifocf (i (codn)) } 3iabcd PolyLog[z, 1 Tt erdn) ]
+ +
d*e?-2cdef+ (1+c?) 2 d?e?-2cdef+ (1+c?) f2
13 2 3 _ 2
31 b?>dArcCot[c+dx] PolyLog[2, 1- e~ | 3b3dPolylog|3, 1 ——— ]
. _
d?e?-2cdef+ (1+c?) 2 2 (d?e?-2cdef+ (1+c?) f?)
3 _ 2d (e+fx) 3 _ 2
3b dPolyLog[B, 1 (de+if-cf) (1-1 (c+dx)) ] - 3b dPolyLog[B, 1 1+i (c+d x) ]
2 (d?e?-2cdef+ (1+c?) f?) 2 (d?e?-2cdef+ (1+c?) f?)

Result (type 1, 1leaves):

e

Problem 146: Unable to integrate problem.

J(ewa)"' (a+bArcCot[c+dx]) dx
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Optimal (type 5, 177 leaves, 6 steps):

e+ x| 1om (a+bArcCot[c+dx]) ibd (e+fXx) 2" Hypergeometric2F1 (1, 2+m, 3+m, J—deei*:xcf]

£ (1em) ' 2f (de+ (i-c) ) (1+m) (2+m)

ibd (e+fx)*"Hypergeometric2F1[1, 2 +m, 3 +m, —tefx—]
de-(i+c) f

2f (de- (i+c)f) (1+m) (2+m)
Result (type 8, 20leaves):

J(eﬂcx)m (a+bArcCotc+dx]) dx

Problem 152: Unable to integrate problem.

l+cx

dx

J\(a+bAr‘cCot[3@])3

1-c?x?

Optimal (type 4, 488 leaves, 9 steps):

2 a+bAr‘cCot[@} )SAr‘cCoth[l— %}
1+cx 1, i 1-cx

W 1rex

C

2 .
3ib (a+bArcCot[@}) PolylLog[2, 1 - —

1+CX Jiex

i+
1iex

2cC
2
3ib (a+bArcCot[g} Polylog|2, 1 —2ix
l+cx  J1ex
Jirex 11+/7]
W 1iex .
2c¢C

3 b2 (a+bAr‘cCot[@]) PolyLog[3, 1. —21
Nees

l+cx =
1+\/ X

V1eex

2c¢C
32 (a +b ArcCot [ =2 | ) Polylog[3, 1~ —2iex
mex Virex fHL”]
\ 1rex
2c
i b3 2i i b3 2+/1-cx
3ib?Polylog[4, 1- —2—]| 3ib3Polylog|4, 1- ‘
1 Varex [iedre J
 14ex \ 1scx
+
4c 4c

Result (type 8, 42leaves):
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l+cx

dx

1-c?x?

J\(a+bAr‘cCot[@])3

Problem 153: Unable to integrate problem.

1l+cx

dx

J\(a+bArcCot[@])2

1-c?x?

Optimal (type 4, 321 leaves, 7 steps):

2

a+bAr‘cCot{@})2Ar‘cCoth[1— 2 _

1+cx 1+1J17cx

—
A 1+ex

C

ib (a+bAr‘cCot[@}) Polylog[2, 1- —2*
A/ 1+cx .oy 1-cx
[ L

C

ib (a+bAr‘cCot[@}) PolyLog[2, 1- 42\%

l+cx
1

licx

C

b2 Polylog |3, 1- —2*—] bZPolyLog[B,l——Z\L

TS Jiex ]-HL”]
A 1+ x

2c 2c

Result (type 8, 42 leaves):

J‘(aerAr‘cCo‘c[@])2

1+cx

dx
1-c?2x?
Problem 160: Result more than twice size of optimal antiderivative.

JAr‘cCot [c+dTan[a+bx]] dx
Optimal (type 4, 198 leaves, 7 steps):

xArcCot[c+dTan[a+bx]] -

<1+]']_c+d> eZia+21'1bx

} X _jXLog[1+ (C+j. (1—d)) ezja+2jbx

l]‘leog[lJr
2 l+ic-d 2 c+1'1(1+d)

] _

_ (L+iced) e2tAa2ibx _ (c+i (1-d)) e?ia2ibx
Polylog|2, e ] Polylog[2, Lo ]

+

4b 4b

Result (type 4, 418leaves):
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x ArcCot[c+dTan[a+bx]] -
C (1+e21'1 (a+bx)> C (1+ezi (a+bx)>
— |2aArcTan]| . ‘ | +2aArcTan| . . |+
4b 1+d+621(a+bx)_d621(a+bx) 1+eZJL(a+bx)+d(_1+621(a+bx)>
~i(1+d 21 (a+bx) : —id 21 (a+bx)
21‘1<a+bx)Log[1+<c ifird))e }—2j<a+bx)Log[1+(l+c id)e |+
C+J'L(—1+d> C+Ji(1+d)
ialog[e*! (@b (c2 (1+e** (a+b><)>2Jr (1+d+e2t (0% _ge2t (a+bx)>2)} -
]'LaLog[e’”(a*bX) (Cz (;lﬂez]'L(er))())ZJr (1+eu(a+bx) +d (71+e21(a+bx)>)2 ] +
~i(1+d 21i (a+bx) . ~_id 21 (a+bx)
PolyLog{Z,—(C i{1-d))e ]—PolyLog[Z,—(lJrc id)e }]
C+j<71+d) C+Ji<1+d)
Problem 173: Result more than twice size of optimal antiderivative.
JAr‘cCot[c +dCot[a+bx]] dx
Optimal (type 4, 198 leaves, 7 steps):
x ArcCot[c+dCot[a+bx]] -
1 : -d 2ia+21ibx i (1+d 2i1a+21bx
lJ'leog[1—< tre >e }+lijog[1—(c+l( ’ >)e ]—
2 l1+ic+d 2 c+i(1-d)
PolyLog|2, 1—)—1*“;1“::3*21“] ) Polylog|2, (c+i <;l++s><>1i;a‘““}
4b 4b
Result (type 4, 416 leaves):
x ArcCot[c+dCot[a+bx]] —i
4b
C<71+e—2]'1(a+bx)) C(*].Jr(eZi(aerX)) }Jrzn

] + 2aAr‘cTan[

_1+d+(EZJi(a+bx +d<e i (a+bx)

2aAr‘cTan[ : :
_1+d+e?2i(atbx) , dg-21 (a+tbx)
i (-1+d 21 (a+bx) 1+d i (a+bx)
<a+bx)Log[1—<c+l( +d)) e ]—Zj(a+bx>Log[1—<c+l( rd)) e ] -
c_jl< +d> i1+c-1d
]laLOg —41 (a+b x) (CZ 1+e i (a+bx) )2+ <1+d7e21(a+bx +de i a+bx))2)] .
]laLog et 1 (arbx) C2 -1+e?t! a+bx))2+ <7l+d+<en(a+bx +de? l(a+bx)>2)] +
21i (a+bx) i (1+d 21 (a+bx)
polyLog[2, LTl € | -polytog[2, (<) ]]
c-1(1+d) i+c-id

Problem 183: Result more than twice size of optimal antiderivative.
J(e+fx)3Ar‘cCot[Tanh[a+bx}] dx

Optimal (type 4, 299 leaves, 12 steps):
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(e+fx)*ArcCot[Tanh[a+bx]] (e+fx)*ArcTan[e?2:2bx]

+ —

4f 4f
i (e+fx)’Polylog[2, -ie?®20x] i (e+fx)’Polylog[2, i e?2-20]
4b : 4b "
3if (e+fx)?Polylog[3, -ie?®2°%] 3if (e+fx)*Polylog|3, i e?a-20x]
8 b? B 8 b2 -
31 f2 (e+Fx) PolyLog[4, -1 e“*“’x] 31 f2 (e+-Fx) PolyLog[4, jeza*“’x]
8 b3 ’ 8 b3 -

31 3 Polylog[5, -1 e?2*20X] 3 f3Polylog[5, i e22:2°%]

16 b* 16 b*
Result (type 4, 600 leaves):

1
—x (4e’+6e*fx+4ef x>+ x*) ArcCot[Tanh[a+bx]] +
4

1

16 b*

i(8bfe’xLlog[1-ie @] +12b% e? £x? Log[1-ie? PN ]

8b*ef2x?Log[1-1ie? @b ] +2b*f x* Log[1-1ie?@P¥ ]| -8b*e®xLog[1l+ie?@P¥ ] -
12b*e? fx? Log[1+1ie? @PX) ]| —8b*ef> x> Log[1+1ie? (@PX) ] -

2b* 3 x* Log[1+1i e @®¥ ] ~ab’ (e +fx)>Polylog|2, -ie?@PX] 4

4b° (e +fx)>Polylog|2, i e @P¥ | + 6b2e? fPolylog[3, -ie®@P¥ ]+

12b%e 2 x Polylog|[3, -ie? "X | + 6 b2 3 x? PolyLog[3, -i e? (@P* | -

6 b2 e? f Polylog|3, i e? @?* | -12b?e f? x Polylog[3, i e? (@®¥ | -

6 b2 f> x? PolyLog[3, i e? (**®¥ | —6be f2Polylog[4, -1ie? X | -

6bf>xPolyLog[4, -ie?@®¥ | +6bef?PolylLog|4, ie? (@0 ] 4

6b f> x PolyLog[4, i e? @**¥) | + 3 f3 Polylog[5, -i e* ("X ] -3 f3 Polylog[5, i e? <a+bx>])

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

JAr‘cCot[c +dTanh[a+bx]] dx

Optimal (type 4, 174 leaves, 7 steps):

(j_ _c —d) eZa+2bx

1
x ArcCot[c +dTanh[a+bx]] - —ixLog[1l+

]+

2 1-c+d
1 { (i +c+d) e2a:2bx iPolyLog[2, - © Ci‘icfd | iPolyLog[2, -+ Cﬁ‘i:d ]
—ixlog|l+ - +
2 i+c-d 4b 4b

Result (type 4, 365 leaves):
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1
x ArcCot[c+dTanh[a+bx]] - —

2b
1 2 (a+bx) N d a+b x
i |21iaArcTan| - |+ (a+bx) Log[1- trexde |+
c7d+ce2(a+bx)+de2(a+bx) m
V-i+c+d e?hx Vi+c+d e¥bx
(a+bx) Log[1+ | - (a+bx) Log[1- ] -
Vi-c+d V-1-c+d
e d a+b x N d a+b x
(a+bx) Log[1+ rrexg e | +Polylog[2, - rrexg e | +PolylLog|2,
V-i-c+d Vi-c+d
JIcrd erbx ViTcrd et ViTcrd et
]—PolyLog[z, - }—PolyLog[Z, }
Vi-c+d \V-1i-c+d \V-1i-c+d

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

J(e +fx) * ArcCot [Coth[a + bx]] dx

Optimal (type 4, 299 leaves, 12 steps):
(e+fx)*ArcCot[Coth[a+bx]] (e+fx)*ArcTan|[e?22bx]

- +

4f 4f
i (e+fx)’Polylog[2, -1ie?®20%] i (e+fx)’Polylog[2, i e??20]
4b } 4D )
3if (e+fx)?Polylog[3, -ie?2:25%] 34 f (e+fx)?Polylog[3, i e?220x]
8 b2 ’ 8 b2 *
31 f2 (e+-Fx) PolyLog[4, -1 eza*“x] 31 f2 (e+-Fx) PolyLog[4, jeza*“”‘]
8 b3 B 8 b3 B
3i f3Polylog[5, -ie?22bX] 31 f3Polylog[5, i e22"2°X]
16 b* : 16 b*

Result (type 4, 600 leaves):

1
—x (4e’+6e®fx+4ef? x>+ x*) ArcCot[Cothla+bx]] -
4

ot i (8b“e3xLog[1—Jice2 (@0 ] 4 12b*e? fx? Log[1-1ie? X ] 4

8b*ef2x?Log[1-1ie? @]+ 20 x* Log[1-1e? P9 ]| -8b*e®xLog[1l+1ie?@PX] -
12b*e? fx? Log[1+1ie?@PX¥ | - 8b*ef?x®Log[1+1ie? @PX)] -

2b* 3 x* Log[1+i e @] —ab® (e+fx)’PolyLog[2, -ie? @],

4b° (e +fx)>Polylog[2, i e @®¥ | + 6b2e? fPolylog[3, -ie® @]+

12b% e f2x Polylog(3, -i e® @"*X | + 6 b? > x> PolyLog[3, -1 e @®X | -

6 b% e’ f Polylog|3, i e? @®* | ~12b% e f> x Polylog|3, i e? @*%) | -

6 b2 f> x? PolyLog[3, i e? (¥ | —~6be f2Polylog[4, -ie? X | -

6 b f>x Polylog[4, -i e ¥ | +6bef’PolyLog(4, ie? @PX)] 4

6 b f> x PolyLog[4, i e? @®¥ | +3 £ Polylog|5, -1ie? @°¥ ] -3 f>Polylog|5, i e’ <a*bx>])
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Problem 207: Result more than twice size of optimal antiderivative.

JAr‘cCot[c +dCoth[a+bx]] dx

Optimal (type 4, 174 leaves, 7 steps):

1 (J'l*Cfd> e2a+2bx
x ArcCot[c+dCoth[a+bx]] - = ixLog|1- ] +
2 i-c+d
1 (i+c+d) e2a:2bx i PolyLog|2, M)C‘e:a—m] i Polylog|2, M)ce;a;“’*
—1ixLlog|l- - 1°¢% n irc-
2 : i+c-d 4b ab

Result (type 4, 365leaves):

1
x ArcCot[c+dCoth[a+bXx]] - —

2b
-1 2 (a+bx) A _ 3 d a+b x
i|2iaArcTan| te |+ (a+bx) Log[1- trexg e |+
Ccidice? (@b, de (arbx) Joited
N d a+b x e d a+b x
(a+bx) Log[1+ trerd e | - (a+bx) Log[1- rrexd e | -
V-1+c-d Vvi+c-d
T d a+b x [ d a+b x
(a+bx) Log[1+ trerd e | +Polylog|2, - trerc € | +PolylLog|2,
Vi+c-d V-1i+c-d
V-i+c+d edbx Vi+c+d e?bx Vi+c+d edbx
| - Polylog|2, - | - PolyLog|2, ]
V-1+c-d Vi+c-d Vi+c-d

Problem 217: Result unnecessarily involves higher level functions.

(a+bArcCot[cx"]) (d+elog[fx"])
J dx

X

Optimal (type 4, 187 leaves, 13 steps):

aelog[fxn2 1 bd PolyLog[Z, - ]'”c""}

adlog[x] + - _
2m 2n
i belog[fx"] Polylog|2, 7“27”] ibdPolylog|2, j“:"]
+ +
2n 2n

ibelog[fx"] Polylog[2, “**] ibemPolylog[3, -**"] ibemPolylog[3, **"]

- +
2n 2 n? 2 n?

Result (type 5, 132 leaves):
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bcemx" Hyper‘geometr‘icPFQ[{%, i, i, 1}, {%, 3, 3}, ~c2x2n]

n? n

bcx" Hyper‘geometr‘icPFQH1 E 1} {i
B 3 B El
2 2

A }o -2x?"| (d+elLlog|[fx"]) -

N W

(a+bArcCot[cx"| +bArcTan[cx"]) Log[x] (emLog[x] -2 (d+eLog[fx"]))

N |

Problem 224: Attempted integration timed out after 120 seconds.

JAr‘cCot [a+bfdx] dx

Optimal (type 4, 196 leaves, 6 steps):

c+d x 2 c+d x 2b Ferdx

ArcCot[a + b ferdx] LOg[l,i oo 7o | ArcCot|a+bf<d¥] Log| o (ot [0 7)) ]
— +

dLog[f] dLog[f]
. 5 , B 2b,f_‘c+dx
1 PolyLog[Z, 1- . (asb £e-a%) ] 1 POlyLOg[Z: 1 (i-a) (1-i (asbFedx)) }

+
2dLlog[f] 2dLlog[f]

Result (type 1, 1leaves):
22?

Problem 225: Unable to integrate problem.

Jx ArcCot[a +b f<*9*] dx

Optimal (type 4, 250 leaves, 25 steps):

1 b.':c+dx 1 b.Fc+dx
-~ 1ix*Log[1- |+ = ix*Log[1+ +
4 i-a 4 i+a
c+d x
1 i 1 i ijolyLog[Z, bfia}
~ix*Log[l- ————| - ~ix*Log[1+ - = +
4 a+bfedxs 4 a+bferdx 2dLlog[f]

bfcmx }

i x Polylog[2, - — b F2 ]

i Polylog|3, -
N _

2dLog[f] 2d?Log[f]? 2d? Log[f]?

b _Fmdx ]

i+a

iPolylog|3, -

Result (type 8, 16 leaves):

Jx ArcCot[a +b £ 9*] dx

Problem 226: Unable to integrate problem.

sz ArcCot [a+b 9] dx

Optimal (type 4, 313 leaves, 29 steps):
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1, bfedx 1 pfedx 1 i
-—1ix Log[l— +—1X Log[lJr ]+*1x Log[l—i]—

6 i-a 6 i+a 6 a+bferdx

1 i i x2 Polylog|2, bf“dx} i x2 Polylog|2, - bfbdx]

=13 Log[1+ - = + L:a +

6 a+bferdx 2dLog[f] 2dLog[f]

. p fcrdx . p Fcrdx . b fcrdx . b fcrdx
1XP01yLOg[3, ?] ]lXPOlyLOg[3, _T] 1 POlyLOgH—, ?] i POlyLOg[4, —?]

- - +

d? Log[f]? d? Log[f]? d3 Log[f]3 d® Log[f]3
Result (type 8, 18 leaves):

sz ArcCot[a+ b f9*] dx

Problem 230: Result is not expressed in closed-form.

Jec (a+bX) ApcCot [Cosh[ac+bcx]] dx

Optimal (type 3, 103 leaves, 8 steps):
e?c*bcx ApcCot [Cosh[c (a+bx) ]|
bc :
(1-V2 ) Log[3-2V2 +e2¢@®¥] (1412 Log[3+2V2 +e2¢(@bx]

+

2bc 2bc

Result (type 7, 146 leaves):

A [4c (a+bx) +2e (20X Ar‘cCot[le’c (@0X) (14 e2¢(@PX)) | 4 RootSum[1 + 6 11% + 111* &,
2bc 2
#(acfbcxmog[ec (@bX) _ 1] -7acn1?-7bcxnl?+7 Log|e® % —ni1] n1?) &
1+3m12

Problem 231: Result is not expressed in closed-form.

jec (a+bX) ApcCot[Tanh[ac + b c x] ] dx

Optimal (type 3, 180leaves, 13 steps):

e?<*P<X ArcCot [Tanh[c (a+bx)]] Ar‘cTan[lfx/?eac*b”] Ar‘cTan[1+\/?e“*bCX]

+ +
bc V2 bce V2 bce
Log[1+e2c(a+bx> 7\/7(eac+bcx] Log[1+e25(a+bx) +\E(eambcx]
2+/2 bec 2+/2 bec

Result (type 7, 89leaves):

1 1+ 2¢(abx) —ac-bcx+Llog|e® (3PX) _ 1
2 e @P%) ApcCot | ———————] + RootSum[1 + =#1* &, { } ]
2bc 1+ 2¢(abx) ml
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Problem 232: Result is not expressed in closed-form.

Jec (a+bx) pApcCot [Coth[ac +bcx]] dx

Optimal (type 3, 180leaves, 13 steps):

e?¢*beX ArcCot [ Coth|[c (a+bx)“ Ar‘cTan[l—\/Tea“b“‘] Ar‘cTan[1+\/7ea“bcx]
. _

bc V2 be V2 be
Log[1+e2c(a+bx> 7\/?eac+bcx] LOg[1+e2C(a+bX) +\/?eac+bcx]
+
2+/2 bc 2+/2 bec

Result (type 7, 89leaves):

4 @2¢ (atbx) . ac+bcx—Log[(eC (a+bx>—ttl]
+ RootSum |1 + =1 &,

1
2 (@) ApcCot [ —— ]
-1+ eZc (a+b x)

8]

2bc 71

Problem 233: Result is not expressed in closed-form.

Jec (a+bx) pApcCot [Sech[ac+bcx]] dx

Optimal (type 3, 103 leaves, 8 steps):
e?<*P<X ArcCot[Sech[c (a+bx)]]
bc )
(1-V2 ) Log[3-2V2 +e2¢ @] (142 ) Log[3+2V2 +e2c(@bX]

2bc 2bc

Result (type 7, 145leaves):
1
2bc

2 eC (a+b x)

[4c (a+bx) +2e@PX ArcCot]| | +RootSum|[1 +611% + #1 &,

1+ (EZC (a+b x)

72(ac+bcx—Log[cec (@bX) _p1] +7acnl?+7bcxnl? -7 Log|e® (% —n1] n1?) &
1+371
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Summary of Integration Test Results

234 integration problems

A - 194 optimal antiderivatives

B - 18 more than twice size of optimal antiderivatives
C - 6 unnecessarily complex antiderivatives

D - 11 unable tointegrate problems

E - 5integration timeouts



