Mathematica 11.3 Integration Test Results

Test results for the 166 problemsin "5.3.2 (d x)"m (a+b arctan(c
xAn))*p.m"

Problem 81: Unable to integrate problem.

JXZ (a+bArcTan [cx?] )2 dx
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Result (type 8, 18 leaves):
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Problem 82: Result more than twice size of optimal antiderivative.
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Result (type 4, 5620 leaves):
1

a?x+ —
abycx? |2 2 ArcTan[c x?| —%(—ZAPCTEH[I—\E\/CXZ | +2ArcTan[1+/2 1/cx? | +
2
]+

Log[1+cx2—\/7\/?}—Log[1+cx2+\/7x/cx2}
Ar‘cTan[c xz} (—2Ar‘cTan[1—\/?x/cx2 ] +

b2+/cx® [2+/cx? ArcTan[cx2]2—4

2cX 2\5

2ArcTan[1++/2 \Jex? | +Log[1+cx? -2 \Jex? | -Log[1+cx®++/2 \[cx? |

Log 1+cx -2 4/c

1
- [Ar‘cTan \/_\/ +Ar‘cTan 1+\/—\/

22

[Ar‘cTan[l—\E«/cx2 ] +Ar‘cTan[1+\/?«/cx2] Log[1+cx2+\5x/cx2 ] -

2\ 3/2
7/ € x? 1+(1—\/?x/cx2 ]
-5 ArcTan[2 + 1] ArcTan \ﬁ\/ +4Ar‘cTan —\Ex/cxz]er

(1+21) V1+i etAreTani2d] ApcTan]| ~/2 4/c (1-24)+1-1

-ArcTanh [1+2 1] Ar‘cTan[l—\/?\/cx —5]1Ar‘cTan —\ﬁ«/cx ]

ArcTanh[1+21] +51 [—Ar‘cTan[2+1 +ArcTan -2 \Jex?

}+5 (—J’lAr'cTan[l—\/T«/cx2 ] +

211Ar‘cTan{1 V2 A cx? }72Ar‘cTanh[1+2 1‘1]]

2

(S

2i [—Ar‘cTan[2+i]+Ar‘cTan{1—\/?«/cxz }
e

Log[l—

ArcTanh[1+21]

+

Log[1 -

5iArcTan[2+i] Log[-Sin[ArcTan[2+i] - ArcTan[1-+/2 +/cx® |]] -

5ArcTanh[1+2i] Log[Sin[ArcTan[1-+/2 +/cx? | +J'1Ar'cTanh[1+2j1]HJ +

21 (—Ar‘cTan[2+n +Ar‘cTan[ r\/cx ”

5PolyLog[2, e

erArcTan{l—ﬁx cx? ]—2Ar‘cTanh[1+21’1] ]] (3+ ZCOS[Z Ar‘cTan[l— \/? 'C x2 }] _

| -5PolyLog|2,



Mathematica 11.3 Integration Test Results for 5.3.2 (d x)”~m (a+b arctan(c x~n))”p.nb

2Sin[2Ar~cTan[1_\/?\/c7H)}/ 202 [—1_cx2+\/7\/c7

1 1-/2 Vex?

- +

\/1+(1—\/7\/cx2)2 \/1+(1—\/?\/cx2)2

1 i . ) ‘ '
eanr*cTan[Zﬂl]7ArcTanh[1+2 i] [71 _c X2 " ,/2 C X2

(1+cx2+ﬁxlcx2

1

1+CX2+\E\/CX2

_— 4 —

20

(5 +5 ]l) ejAr‘cTan[ZHi]+ArcTanh[1+2 i] 7 ArcTan [1 _ ,\/? [c XZ ] +10 1

i ArcTan (23] +ArcTanh[1+2 3] ApcTan[2 + 1] ArcTan[1-+/2 \/? (2-41i) \/ﬁ
el ArcTan(2+i] ApcTan | \ﬁ\/: (4-21) \/HeA'"CTa”h[l*“ ArcTan |
1.2 \/? 8 8 ]l el ArcTan[24i]+ArcTanh[1+2i] ApcTan [1 2z \/?} 2
10 i ' ArcTan(z-i]ArcTanh[1:2i] ApcTan (1 -+/2 ﬁ] ArcTanh[1+21] +

<5 -5 j_> ei ArcTan[2+1]+ArcTanh[1+2 1] 7T Log[l N e—ZiAr‘cTan{l—r 4 ¢ x? H _10

e

) ) ) 21 |-ArcTan[2+i]+ArcT \/ € x?
1 ArcTan [2+i] +ArcTanh [1:2 4] ApcTan [2 + 1 | Log[l—e 1[ retan[2+i]+Are a"{ V2 fex ”

10 e]i ArcTan[2+i]+ArcTanh[1+2 1] ArcTan {1 _ /2 ,C X2 ]
2i [—Ar‘cTan[2+1‘L]+Ar‘cTan{1—\/7 /¢ x? ]

]+

Log [1 _ ] _ 1@ 1 el ArcTan(2+i]+ArcTanh[1+21]

ArcTan [1 _ \/7 c X2 LOg 1 B eZJ’lAr‘cTan{l—ﬁ 4/ € x? }—2Ar‘cTanh[1+2 i] ] +10
(ej ArcTan[2+1] +ArcTanh[1+2 1] Ar‘cTanh[ +2 ]”
Log[ ZnAr‘cTan{ 12 /X }2Ar~cTanh[1+2 j]} B (5 _5 Ji) i ArcTan[2:1] +ArcTanh[1+2 i

1 . ) .
T Log[ } +10 et ArcTan[2+1]+ArcTanh[1+2 1] ArcTan [2 4 ]'1]

\/1+(1-\/7\/W)2

Log[-Sin[ArcTan[2+i] - ArcTan[1-+/2 /cx? |]] - 1@ ¢! ArcTan(2+i]ArcTanh[1:24]
ArcTanh[1+2i] Log[Sin[ArcTan[1-+/2 y/cx® | +iArcTanh(1+21i]]] -5
—Ar‘cTan[2+Ji]+Ar‘cTan{1—ﬁ W”

2]1

i e]‘l ArcTan[2+1]+ArcTanh[1+2 1] PolyLog[ ] _5

| 5



6 | Mathematica 11.3 Integration Test Results for 5.3.2 (d x)~m (a+b arctan(c x~n))”p.nb

i ArcTan[2+i] +ArcTanh[1+2 i] PolyLog[Z, ezjiArcTan{Lﬁ\/cxz }—2Ar‘cTanh[1+2 j]}

[3+2Cos[2Ar‘cTan[1—\/7«/cx2 1] —ZSin[ZAr‘cTan[l—\/?«/cx2 H] +

(i + i) c efjArcTan[Zﬂi]7Ar‘cTanh[1+2 1] 2

1+(1—\/7\/c7

]
(5 +5 ]'1) e]‘L ArcTan[2+i] +ArcTanh [1+2 1] 1 ArcTan [1 _ \/7 'C x2 } +

10 ef ArcTan(2+i]+ArcTanh[1:23] ApcTan[2 + 1] ArcTan[1- /2 \/c?} +

(4+21) /11 e*ArTen(z) apcTan([1-+/2 \/c7] g

(2+41) /1+1 erreTan12i] ArcTan[1-+/2 \/c7]2 +(4-41)

ol ArcTan[2+i]+ArcTanh [1+24] ApcTan [1 JZ \/c7] 2, 10 @l ArcTan[2+i] +ArcTanh[1+2 1]
ArcTan[1-+/2 \/c7} ArcTanh[1+2i] + (5-5i) el ArcTan(2ei) -ArcTanh[1:21]

7 Log [1 . (efszr‘cTan{lfx/?x/cxz H 1+ 10 § e ArcTan(2+i] ArcTanh[1:24] AncTan[2 + i ]

Log[1 - 2 (—Ar‘cTan[Zﬂi] +ArcTan[1-4/2 \/?}

] ~101 e]i ArcTan[2+i]+ArcTanh[1+2 1]
21 |-ArcTan[2+i]+ArcTan|1-+/2 ~/ c x?
ArcTan[1-+/2 yJcx? | Log[1-e [ { ) |+
10 e]‘L ArcTan([2+1i] +ArcTanh [1+2 1] ArcTan [1 _ \/7 ,C x2 ]

Log [1 _e? JiAr‘cTan[l—ﬁ Jex? }72 ArcTanh[1+2 1] ] £ 10 i eiArcTan(2+i]+ArcTanh(1:21]

ArcTanh[1+2 1] Log [1 _e? JiAr‘cTan{l—ﬁx/cxz }72Ar‘cTanh[1+2 i] ] _

(5 _5 ]l) eJiAr'cTan[ZHi]+Ar‘cTanh[1+2 i] T Log[ 1

} _

\/1 v (1-V2 Vex )
10 i el ArcTan[2+i]+ArcTanh[1+21i] ApcTan [2+1] Log[
~Sin[ArcTan[2+i] - ArcTan[1-+/2 \/c7] |] - 10 i et ArcTan(2+i] sArcTanh[1:2 ]
ArcTanh[1+2i] Log[Sin[ArcTan[1-~/2 \/c7] +iArcTanh[1+21i]]] -

: ; 2
5 ot APCTaN[2+4] sANCTanh [1:2 1) po ]y | og [2 o -ArcTan (2+1] +ArcTan |12/ cx H
)

] -



Mathematica 11.3 Integration Test Results for 5.3.2 (d x)”~m (a+b arctan(c x~n))”p.nb | 7

5§ iArcTan[2+i]+ArcTanh[1+2 1] PolyLog[Z eZﬁArcTan{l—\E\/cxz }—2Ar‘cTanh[1+2 1]]
)

(3+2Cos[2Ar‘cTan[1—\/7\/c?H —ZSin[ZAr‘cTan[l—\/T\/c?H) /

1

(—1—cx2+\/?x/cx2

(1+cx2+\/?x/cx2

\/1+(1-JW)2

1-/2 Vex?
\/1+(1—\/7\/cx2)2

-5ArcTan[2 + 1] Ar‘cTan \ﬁ«/ +4Ar‘cTan 1+\ﬁ\/

(1+21) V1+i e tArcTanzi) ApcTan 1+\f\/ (1-24)+v1-1

e ArcTanh(1:24) ApcTan[1 + V2 AJex2 | -5i ArcTan | \ﬁ 4 € x? ]

ArcTanh[1+21] +51 [—Ar‘cTan[ZJrJl +ArcTan +v2 +/cx?

| +5 (—iAr‘cTan[1+\/7x/cx2 |+

ZnAPcTan{lﬂ/ Jex? } ~2 ArcTanh[1+2 1]]

NG

2) 3/2

1+[1+\E\/§

21 [—Ar‘cTan[2+i]+Ar‘cTan{1+\/2 3 € x? }
e

Log[1 -

ArcTanh[1+21] +

Log[1 -

5iArcTan[2+i] Log[-Sin[ArcTan[2+i] - ArcTan[1++/2 /¢

5ArcTanh[1+2i] Log[Sin[ArcTan[1++/2 1/cx? ] +iAr‘cTanh[1+21‘1]HJ +

5 Polylog [2, ez i (—Ar‘cTan[2+j]+Ar‘cTan{1+ﬁ \/?”

} _

5 PolyLog [2 o2 JiAr‘cTan[lﬂ/?x/cxz }72Ar‘cTanh[1+2 i] ]
2

(3+2Cos[2Ar‘cTan[1+\/7\/§H 2Sin[2ArcTan[1+ﬁ\/§H)]/



8 | Mathematica 11.3 Integration Test Results for 5.3.2 (d x)~m (a+b arctan(c x~n))”p.nb

202 [-1-cx®+/2 +/cx?

(1+cx2+\/7x/cx2

1 1+4/2 Vex?

J1+(1+\/7\/cx2)2 \/1+(1+\/?\/cx2)2

1

“1-cx2++/2 Vex?

1 i
= L=

20

ef]’l ArcTan[2+i]-ArcTanh[1+2 1] (1 i C X2 + ,/2 'C X2

(5 +5 ]l) ejAr‘cTan[ZHi]+ArcTanh[1+2 i] 7 ArcTan [1 + ,\/? [c XZ ] +10 1

el ArcTan(2+i]-ArcTanh[1:23] ApcTan[2 + 1] ArcTan[1+4/2 \/? (2-41i)
VI3 e ATzl AncTan (1442 H (4-24) 1+ 1

ArcTanh 1+2 1] Ar‘cTan 1+ \/7 'C X 8 8 ]l) 1Ar‘cTan[2+i]+Ar‘cTanh[1+2 1]
Ar‘cTan 1+ \/?\/? _101 enAr‘cTan [2+i]+ArcTanh[142 1]
ArcTan [1 +2 ﬁ] ArcTanh[1+2i] + (5-541) elArcTan(zeijArcTanh[1:21]
. Log[l N e-uAr‘cTan[lnﬁ m}] _ 10 e ArcTan[2+i ] sArCTanh [1+2 5] ApcTan[2 + i ]

21

~ArcTan[2+1]+ArcTan {1+\/? /¢ x? ] ]

] +10 e]’l ArcTan[2+i]+ArcTanh[1+2 1]

Log[1 -

ArcTan[1++/2 \/ﬁ] Log|[1- e (7APCTan[2+M+ANTan[1+ﬁ @]
1 e]’l ArcTan[2+i]+ArcTanh[1+2 1] ArcTan {1 ¥ \/7 ,C X2 ]

. 2 . . . .
Log[l _ eZnAr‘cTan{Lr\/Tx/cx |-2ArcTanh[1:2 1]} + 1@ @i ArcTan[2+i] +ArcTanh[1+2 i ]

| -10

Ar‘cTanh[1+ 2 1] LOg[ 2J1Ar‘cTan{1+\/7\/ } 2ArcTanh[1+2 1] } _ (5 _5 ]l)

i ArcTan[2+1]+ArcTanh[1+2 1] 1

e ﬁLog[ ]+10

2
Jre ez e
e]‘lAr‘cTan[ZHi]+Ar‘cTanh[1+2 1] ArcTan [2 + ]u
Log[fsin [Ar‘cTan [2 + ]i] _ ArcTan {1 + \/? 'C X2 } ] ] _10 ej ArcTan[2+1]+ArcTanh[1+2 1]

ArcTanh[1+21i] Log[Sin[ArcTan[1++/2 yJcx® | +iArcTanh(1+21i]]] -5
—Ar‘cTan[2+Ji]+Ar‘cTan{1+ﬁ /€ x? ”

2]1

i e]‘l ArcTan[2+1]+ArcTanh[1+2 1] PolyLog[

| -5



Mathematica 11.3 Integration Test Results for 5.3.2 (d x)”~m (a+b arctan(c x~n))”p.nb | 9

@i ArcTan[2+i] +ArcTanh [1+2 PolyLog[ 211Ar‘cTan{1+\/7\/cx2 }—2Ar‘cTanh[1+2 j]}
[3+2Cos[2Ar‘cTan[1+\/7«/cx2 1] —ZSin[ZAr‘cTan[1+\/?«/cx2 H] -

]

) C efjArcTan[Zﬂi]7Ar‘cTanh[1+2 1] XZ

+(1+\/7\/c7

(5 +5 ]'1) eJ‘LAr‘cTan[2+1‘L]+Ar‘cTanh[1+2 i] JTAI"CTan[1+ /2 'CXZ } N

10 ef ArcTan(2+i]+ArcTanh(1:23] ApcTan[2 + i] ArcTan|[1++/2 \/c?} +
(4+21) /11 e*ArTen(z) apcTan([1++/2 \/c7 g
(2+41i)\/1+1 erreTaT+2i] ApcTan (1 + W\/cT

<4 4 1) elArcTan[2+i]+ArcTanh[1+2 i Ar‘cTan 14+ \/* \/7

10 e* ArcTan(2+i]+ArcTanh[1:2 6] ApcTan [1 + \E \/CT ArcTanh[1+21] +
(5 _5 ]-L) @l ArcTan[2+i]+ArcTanh([1+21] Log[l N (e—zJiAr*cTan{hﬁ \/?H +

10 1 e]’l ArcTan[2+i]+ArcTanh[1+2 1] ArcTan [2 + ]-11

2i (7Ar‘cTan[2+j1]+Ar‘cTan{1+w/2 \Jex? }

] _101 e]‘l ArcTan[2+1] +ArcTanh[1+2 1]

|+

Log[1 -

ArcTan [1 /2 A/ ex? } Log[l -
10 ei ArcTan([2+1i] +ArcTanh [1+2 1] ArcTan [1 n \/? ,C x2 ]

Log [1 _e? iArcTan (1442 W} ~2ArcTanh([1+21] ] +10 i elArcTan[2+i]+ArcTanh[1+2 1]

21 [—Ar‘cTan[2+i]+Ar‘cTan{1“/2 3 € x? ”
e

ArcTanh[1+21] Log[ 21ArcTan{1+Wx/cx2 } ~2 ArcTanh[1+2 1]] B
1

(5 _5 ]l) e1'1Ar'cTan[2+J'1]+/-\r‘cTanh[1+2 1]

} _

JTLog[

\/1+(1+\/?\/CX2)2

10 i etArcTan(zeil-ArcTanh[1:2 1] ApcTan[2 + ] Log|
~Sin[ArcTan[2+i] - ArcTan[1++/2 \/c7] |] - 10 i ! ArcTan(2+i] ArcTanh[1:2 ]
ArcTanh[1+21i] Log[Sin[ArcTan[1++/2 \/c7] +iArcTanh[1+2i]]] -
,ArcTan[zq]mrcTan{pﬁ WU] )

5 e]i ArcTan[2+1] +ArcTanh[1+2 1] PolyLog[Z ezj
3




10 | Mathematica 11.3 Integration Test Results for 5.3.2 (d x)~m (a+b arctan(c x~n))”p.nb

5§ iArcTan[2+i]+ArcTanh[1+2 1] POlyLog[Z erAr‘cTan{IJr\Ex/cxz }—2Ar‘cTanh[1+2 ]‘L]]
)

(3+2Cos[2ArcTan[1+\/7\/c7]] —ZSin[ZAr‘cTan[1+\/7\/c?H) /

(—1—CX2+\/7\/CX2

(1+cx2+\/7w/cx2

1 1+v2 Vex?

\/1+(1+\/7\/c7)2 \/1+(1+\/?\/c7)2

Problem 83: Attempted integration timed out after 120 seconds.
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(-1)**b*~/c ArcTanh[(-1)**+/c x] Log| ] -
1+ (-1)%*+c x
(1-1) (1+ (-1)3/4WX)
1+ (-1)"* e x

(71>3/4 b2 \/?Ar‘cTanh[(—l)y“\/?X} Log[l—icxﬂ N

(-1)**b2+/c ArcTan[(-1)**+/c x] Log| | -

2a+iblog[1-1icx?])?
(—1)1/4b\/?Ar‘cTan[(—1)3/4%@ (2a+ibLog[1—jcx2])—( ariblog[l-icx]) +
4 x

iablog[1l+1icx?|

+(-1)**b?Vc ArcTan[ (-1)**~/c x] Log[1+1icx?] +

b2 L 1-1 21 L 1+ 1 2
(—1)3/4b2\/?Ar‘cTanh[(—1)3/4\/?@ Log[1+1icx?] - og[1-icx?|log[l+icx?] .
2 X

|+

X

b Log[1+ i cx?]®
og[1+1cx’] +(-1)¥*b?Vc Polylog[2, 1- :

4 x 1- (-1)"* e x

(-1)**b2+/c PolylLog[2, 1- 2 ] -
1+ (-1)7* e x

\E ((—1)1/4+\/?x>
1+ (-1)"* e x
2 ]+
1- (_1)3/4\/‘:—)(

2 ]7
1+ (-1)*c x
V2 ((-1)**+ Ve x)

: (-1)**b2+/c PolyLog[2, 1-
2

(-1)**b2+/c PolyLog[2, 1-

(-1)**b*~/c Polylog[2, 1-

: (-1)**b2+/c PolyLog[2, 1+ |-

2 1+ (-1)%*c x

1 1+1) (1+(-1)Y* Ve x)

= (-1)**b?+/c PolyLog[2, 1- -
2 1+ (-1)**Ve x

1 e 1-1) (14 (-1)** Ve x|

= (-1)"*b V¢ PolyLog[2, 1-

2 )

Result (type 1, 1leaves):

2?7

Problem 84: Unable to integrate problem.

dx
4

J(a +bArcTan[cx?])?

X

Optimal (type 4, 1360 leaves, 64 steps):
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72:)lzc —g (—1)1/4 b? c3/2Ar‘cTan[(—1)3/4\Ex] +
é (—1)3/4b2 c3/2Ar‘cTan[(—1)3/4\/?x]2+§ (—1)3/4abc3/2Ar‘cTanh[(—1)3/4\/?x] -
% (-1)**b2 2 ArcTanh [ (-1)%*/c x] —é (-1)**p? c3/2Ar‘cTanh[(—1)3/4\/?x}2+
2 V4 p2 32 papcTan| (-1)%* ¢ x 2 -
; (-1)"*b ArcTan[ (-1)**~/c ]Log[li (1)1/4\Ex}
2 2
= (~1)Y*b2 2 ArcTan| (-1)>* e x] L +
(2t ()7 ] oal L)
1 \E((fl)l/‘“r\/?x)
—(71)1/4b2c3/2Ar‘cTan[(71)3/4\Ex] Log| ]+
3 1+ (-1)Y* Ve x
2 2
= (~1)Y* b2 c¥2 ArcTanh [ (-1)*+/c x| L -
(2 et (3] x]oal |
2 2
= (-1)Y* b2 c¥2 ArcTanh [ (-1)>*+/c x| L +
a1 aetam (2] e o ogl ]
4,
l(—1)1/4b2c3/2Ar‘cTanh[(—1)3/4\/? x| Log|- V2 (< Y e x ) +
3 1+ (-1)%*+c x
1 1/4 3/4 1+1 (1+ 1/4\/— )
= (-1)"*b2 2 ArcTanh| (-1)* Ve x| Log[ |+
3 1+ (-1)*c x
% ( )1/4 b2 ¢ 3/2Ar‘cTan[< )3/4\/?)(] Log[ (17]1) (1+ (71) \/?X) } ~

1+ (-1)Y* e x

. bz L 1- i 2
ib’clog[l-icx’] 1 (-1)**b%c>2ArcTanh| (-1)**+/c x| Log[1 -1 cx?] -
3x 3

bc(2a+iblog|[l-1icx?])

1 (-1)**bc>2ArcTan| (-1)**+Vc x| (2a+iblog[1-icx?]) -
3Xx 3

(2a+1’1bLog[1—1‘1cx2”2 iablog[l+icx?] 2ib?clog[l+icx?]
+ + -

12 x3 3 x3 3x
1 (71)1/4b2c3/2Ar‘cTan[(71)3/4\Ex] Log[1+icx?]+
3
b2 L 1-1 2l L 1+ 1 2
e (-1)**b* 2 ArcTanh | (-1)**+/c x| Log[1+1cx?] - og[1-icx ]Bog[ ricx] +
3 6 X
b2 Log[1+ i c x2]?
og[1+icx] +l(—1)3/4b2c3/2P01yLog[2,1— 2 ]+
12 x3 3 1-(-1)Y* e x
1 (-1)°* b2 > Polylog[2, 1 - 2 ] -
3

1+ (-1)Y*e x
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VT (-2 e x|

: (-1)%*b*c*?PolyLog|2, 1- |+
6 1+ (-1)Y* e x
1 (-1)**b*c*?PolyLog[2, 1- 2 ]+
3 1-(-1)*c x
: (-1)**b*c*?PolyLog|2, 1- 2 ] -
3 1+ (-1)>*c x
1 A2 ((—1)3/4+\/?x)
- (—1)1/4 b? c*/2 PolyLog[2, 1+ ] -
6 1+ (-1)**c x
1+1 1+ (-1 UA\/?X
1 (-1)** b2 > Polylog[2, 1 - ( ) ( ) ) -
6 1+ (-1)%*c x
1-i) [1+(-1)**+c x
1 (—1)3/4 b? c*/2 PolyLog[2, 1 - ( ) ( =Y )
6 )

Result (type 8, 18leaves):

J (a+bArcTan|cx?] )2

dx

X4

Problem 85: Unable to integrate problem.

dx

J (a+bArcTan|cx?] )2

x6

Optimal (type 4, 1444 leaves, 77 steps):

. 2 2 -2
2abc ziabc 8bic 7i<71>3/4b2c5/2Ar'cTan[(—1)3/4\/?@7
15 x3 5 X 15 x 15
1 (—1)1/4 b? c5/2Ar‘cTan[<—1)3/4\Ex]2+ 2 (—1)1/4abc5/2Ar‘cTanhH—1)3/4\/?X] n
5 5
4 (—1)3/4b2 c5/2Ar‘cTanh[(—1)3/4\/?x] + 1 (—1)3/4b2 CS/ZArcTanh[(—1)3/4\/?x]2+
15 5
E(—1)3/4b2c:5/2Ar‘cTan[(—1)3/4\/?x] Log[ 2 }_
> 1- (-1)"* e x
2 (-1)**b*c>2ArcTan[ (-1)°*~/c x] Log| 2 ]+
5

1+ (-1)"* Ve x

1 VE (1) e x)
f(—1)3/4b2c5/2Ar‘cTan[(—1)3/4\Ex] Log| |-
> 1+ (-1)Y* e x

2 2
Z(-1)3%p2c52arcTanh| (-1)%*/c x| Lo +

2 (- e el
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2

2 3/4 .2 5/2 r n _ 3/4 X B
g(_l) b c>2 ArcTanh [ (-1)** Ve }Log[1+(1)3/4\/?x]

34,
l(—1)3/4b2CS/ZAr‘cTanh[(—l)”“\/? x| Log|[- vz (< Y Ve x )}_
> 1+ (-1)** e x
1 1+11 (1+ 1/4\/—)
f(—1)3/4b2c5/2Ar‘cTanh[(—1)3/4\/?x} Log[ ]+
5 1+ (7 )3/4\/?)(
L2 7 arcran (1) v x] Log[ L) UV ) qetcrogfa-ien]
5 1+ (-1)"* Ve x 15 %

bZ ZL 1- i 2

<*Log[1-icx’] +1 (—1)3/4b2c5/2Ar‘cTanh[(—1)3/4\Ex] Log[1-1icx?| -
5 x 5

bc(2a+iblog[l-icx?]) ibc?(2a+iblog[l-icx?])

- +

15 x3 5x
1 (-1)**bc*2ArcTan| (-1)**+Vc x| (2a+iblog[1-icx?]) -
5
(2a+1‘1bLog[1—1’1cx2”2 iablog[l+icx?] 2ib’clog|[l+icx?]
+ + -
20 x° 5 x> 15 x3
1 (—1)3/4 b? c5/2Ar‘cTan[(71)3/4\EX] Log[l+1’1cx2] -
5
b2 L 1-1 2l L 1+ 1 2
l(—1)3/4b2c:S/zAr‘cTanh[(—1)3/4\/?x} Log[1+icx?] - og[1-fcx']Logl1-icx] +
5 10 x°
b2 Log[1+i cx?]?
og[1+icxX] -1(-1)1/4b2c5/2PolyLog[2,1- 2 ]-
20 x° 5 1o (~1)Y4 e x
: (-1)**b*c>/? PolyLog[2, 1- 2 ]+
5 1+ (-1)7* e x
V2 [(-1)Y* A e x
L (-1)"*b*c>'?PolyLog|2, 1- (< ) ) ]-
10 1+ (-1)Y* e x
: (-1)%*b*c>/? PolyLog[2, 1- 2 ] -
5 1-(-1)>*c x
1 (—1)3/4 b% c>/? Polylog[2, 1 - 2 |+
5 1+ (-1)%*c x
3/4
L (L1)74 07 2 pol V2 (1) Ve
- yLog[2, 1+ ]+
1e 1+ (-1)¥*c x
1 e s o (1+1) (1+ (—1)1/4\/c_x)
— (-1)*%b? c*? PolyLog[2, 1- |+

16 1+ (-1)**+c x
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(1-1) (1+ (—1)3/4\/c_x)

— (-1)¥*b*c>? Polylog[2, 1 -

10 1+ (-1)Y* e x

Result (type 8, 18leaves):
+ 2 2
J(a b ArcTan[c x?]) ix
X6
Problem 166: Result unnecessarily involves higher level functions.

ArcTan[a x"]

Ji dx
X

Optimal (type 4, 39leaves, 4 steps):
i PolylLog[2, -iax"] 1iPolylLog[2, iaXx"]

2n 2n

Result (type 5, 34 leaves):
axn Hyper‘geometr‘icPFQ[{i, i, 1}, {3, %}, ~a2x2"|

n
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Summary of Integration Test Results

166 integration problems

A - 160 optimal antiderivatives

B - 1 more than twice size of optimal antiderivatives
C - 1 unnecessarily complex antiderivatives

D - 3unable tointegrate problems

E - 1integration timeouts



