Mathematica 11.3 Integration Test Results

Test results for the 641 problems in "3.4 u (a+b log(c (d+e
xAm)”~n))*p.m"

Problem 80: Result more than twice size of optimal antiderivative.

dx

JLog[c (a+ bxz)p]2

X

Optimal (type 4, 72leaves, 5steps):
X2 2

1 Log|[- ——] Log|c (a+bx2)p]2+pLog[c (a+bx?)?] Polylog[2, 1+ X | - p?Polylog(3, 1+
2 a a

Result (type 4, 163 leaves):

Log[x] (-plog[a+bx?]| +Log|c (a+bx2>p])2+2p (-pLog[a+bx?]| +Log[c (a+bx?)P])
b x? 1 b x?

|| - =PolyLog[2, - —] | +
a 2 a

Log[x]

Log[a+bx?] - Log[1+

X2 ,12 , 2 b x2
Log[—T] Log[a+bx*|"+2Log[a+bx?| PolyLog|2, 1+ 5 | -2PolyLog[3, 1+ 5

1
= p?
2

]

Problem 81: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

L + 2)p)2
J oglc (a+bx?)P] i
3
Optimal (type 4, 80leaves, 4 steps):
prog[—ba—XZ} Log[c (a+bx?)P] (a+bx?) Log[c (a+bx2)P]? bp? PolyLog[2, 1+ %]
a ) 2 ax? " a

Result (type 4, 446 leaves):
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S |2p (2bx* Log[x] - (a+bx?) Log[a+bx?]) (plog[a+bx’| -Log[c (a+bx*)"]) +
2ax

a (-pLlogla+bx?] + Log|c (a+bx2>p])2+

<

i iva

+x]2+Log[ +x]2+2Log[—j\/?
Vb Vb Vb
1 i+b x iva 1 i+/b x

Log[ — - ] +2Log| +x| Log[ =~ + | +4Log[x] Log[1-

2 2+/a Vb 2 2+/a Va

j\mx} -4 Log[x] Log[a+bx?] 72Log[—jl
Va Vb

p? (aLog[a+bx2]2+bx2 Log |- + x|

4 Log[x] Log |1+

2Log[jl 2 +x| Log[a+bx?] +2Log[a+bx2]2+4PolyLog[2, - i\/b x

Vb Va
i /b 1 ivVb
lrx] +2Polylog|2, — - ivb x

a 2 2+/a

] +

j\mx
2+/a

4 Polylog|2,

]

| +2PolyLog|2, I,
2

|

Problem 82: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

dx

JLog[c (a+ sz)p]Z

x>

Optimal (type 4, 129 leaves, 8 steps):

b2p?Log(x] bp (a+bx?) Log|c (a+bx?)P] Log|c (a+bx2>"]2

a? 2 a% x? 4 x4

b>pLog|c (a+bx?)P| Log[1- —2—]| b?p?Polylog|2, —*]
+

a+b x? a+b x?

2 a2 2 a2

Result (type 4, 550 leaves):



Mathematica 11.3 Integration Test Results for 3.4 u (a+b log(c (d+e x~m)”~n))~p.nb | 3

%

i

4 b2 p? x* Log[X] +b2p2x4Log[—1\/; +x]2+b2p2x4Log[
422 x* Jb Jb
1 1 1i+b i 1 1+b
iva +x] Log[f— 1\/—)(] +2b2p2x4Log[l\/? +x] Log[7+ i Vb x
Vb 2 2+/a b 2 2+/a
1vVb

Jl\ﬁX}Jr4b2p2x4Log[x} Log[1+ ] -

Va Va

iva
Vb

+x]2+

2b?p? x* Log| -

|+

<

1 X

4b%p? x* Log[x] Log[1 -

2b?p? x* Log[a + bx?] - 2b? p? x* Log| - +x| Logla+bx?] -

i

2 b2 p? x* Log| 2 +x| Log[a+bx?| -~2abpx®Log[c (a+bx?)°] -
Vb
4b?px*Log([x] Log[c (a+bx*)?] +2b’px*Log[a+bx*| Log[c (a+bx?)P] -
]IH/FX] +4b? p? x* PolyLog|2, ivb x
a Va

Ji\/Fx]
2+/a

—

a’Log|c (a+bx?) p]z +4b?p? x* PolyLog|2, -

|+

1 1+vb x
2 b2 p? x* Polylog[2, — - b

2 24/a

1
| +2b%p?x*Polylog[2, ~+
2

Problem 83: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

dx

JLog[c (a+ bxz)p]2

X7

Optimal (type 4, 193 leaves, 12 steps):
b2p?  b*p?log(x] b*p?Logla+bx?]

6a2x? a3 6 a3
bplog[c (a+bx?)P] b2p (a+bx?) Log[c (a+bx?)P| Log|c (a+bx2)'°]2
+ - +
6 ax* 3a3x? 6 x°
b*p Log|c (a+bx?)P| Log[1- - ZXZ] b* p? Polylog|2, anJ
3a3 ) 3a3

Result (type 4, 583 leaves):
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1
- abzpzx“+6b3p2x6Log[x}+b3p2x"’Log[—Jl
633X6 /b “/b

i 1 1+b x i
2b3p2x6Log[—]l 2 + x| Log[f—l\/— ]+2b3p2x5Log[]l g
b 2 2+/a Vb 2 2+/a
1 Vb i\ b
lrx] +4b° p? x° Log[x] Log[1+ ivb x

a a

4b®p? x° Log[x] Log[1 - | -3b*p?x°Logla+bx?] -

2b3p2x"’Log[fjl 2 +x| Log[a+bx?] 72b3’p2x6Log[jL +x| Logla+bx?] +
Vb Vb
a’bpx*Logfc (a+bx?)P] -2ab’px*Log[c (a+bx?)P] -

4b°px° Log[x] Log[c (a+bx*)P] +2b’px°®Log[a+bx*| Log[c (a+bx?)P] +

ivVb X ivVb X
a®Log|c (a+bx2)"’]2+4b3 p* x® Polylog|2, - iVo | +4b3p?x° Polylog|2, Vo |+
a a
1 1i1+vb x 1 1+vb x
2b® p? x® Polylog|2, 77]1\/— | +2b%p? x® Polylog|2, 7+1\/— ]
2 2+/a 2 2+/a

Problem 87: Result more than twice size of optimal antiderivative.

dx
2

Log[c (a+ bxz)"’]2
=
Optimal (type 4, 190 leaves, 7 steps):

. 2
41\/Fp2Ar‘cTan[%] SszArcTan[%] Loﬂ;;ﬁin?/?J

+

Va Va
4\/FpAr‘cTan[%] Log[c (a+bx?)P]
Va
Log[c (a+bx?)?]? 41i+/b p?Polylog(2, 1-
+

X \E
Result (type 4, 387 leaves):

2+/a ]
\EJr]'l’\/FX
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]'].\/; 2
+x]"+

1
- 4\/Fp2xAr‘cTan[ +x}+i\/Fp2xLog[—
Va x Va Vb Vb

j\/a_ 2

+x]" -

4\/Fp2xAr'cTan[ T + x| —Ji\/szxLog[ e

b b
[17 j\mx} +Zj\mp2xLog[j\/?+x} Log[l+
2 24+/a b 2

i+Va

]'l\/FX
2+/a

2i+/b p*xLog|-

] _

4~/b pxArcTan | | Log[c (a+bx?)P] ++Va Log|c (a+bx2)p}2+

a
j\mx
2+/a

j\mx
2+/a

1 1
2i+/b p*xPolylLog[2, — - | -21+/b p?xPolyLog[2, ~+
2 2

]

Problem 94: Result more than twice size of optimal antiderivative.

L +bx2)P]?
ol a0

X
Optimal (type 4, 106 leaves, 6 steps):

2 2
1Log[—ix] Log|c (a+bx2)p]3+ ipLog[c (a+bx2)p}2PolyLog[2, 1+ bx | -
2 a 2 a

2 bXZ
3p®Log[c (a+bx?)P] PolyLog(3, 1+ | +3p*PolyLog|4, 1+ ]
a a

Result (type 4, 279 leaves):

Log[x] (-plog[a+bx?]| +Log|c (a+bx2>p])3+3p (-pLog[a+bx?] +Log|c (a+bx2)"’”2
2 1 b x2
} - fPolyLog[Z, —7} -
a 2 a

Log[x]

Log[a+bx?| - Log[1+

zpz (pLog[aerXZ] *LOg[C (a+bxz>p])

x2 2 2 b x2
Log[- ——] Log[a+bx?]" +2Log[a+bx?| PolyLog[2, 1+ | -2PolyLog[3, 1+
a a a
x2 3 2 b x?
Log[-——| Log[a+bx?|” +3Log[a+bx?| PolyLog[2, 1+ | -
a a
2 2

| +6PolyLog[4, 1+ bx
a a

1+

1

N

6 Log|a+bx?| Polylog[3, 1+

]

Problem 95: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

dx

jLog[c (a+bx2)p]3

x3

Optimal (type 4, 1191leaves, 6 steps):
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3bplog[- ] Log[c (a+bx?)?]* (3. bx?) Log[c (a+bx?)P]?

2a 2 a x?

3bp?Log[c (a+bx?)P| PolyLog[2, 1+ bai] 3bp’ Polylog|3, 1+ bai}

+

a a
Result (type 4, 627 leaves):
1

2 a x?

(a (pLogla+bx*| - Log|c (a+bx2)p])3+6bpx2 Log[x] (-plog[a+bx?] +Log[c (a+bx?)P])"-

3aplog[a+bx?] (-pLlog[a+bx?]+Log[c (a+bx?)P])?-
3bpx2Log[a+bx?] (-plog[a+bx?]+Log[c (a+bx?)P])?+

3p® (pLogla+bx?] - Log[c (a+bx?)P]) aLog[a+bx2]2+

o [Log [ 1 ] Log [ Y2 15" 2tog [ 1T ] Log[E - YR
\/F \/F \/F 2 2\/?
ZLOg[j\E+X] L08[1+j\/gx]+4Log[x} Log[l—jl\/FX]+
4 Log[x] Log[1+j\/FX]74Log[x] LOg[a+bX2}—2Log[—j\/?+x] Log[a+bx?] -
Va Ney
2 Log[ 2 4 «] Log[a+bx2]+2Log[a+bx2}2+4PolyLog[2,—j\/gx]Jr
Vo N
4polyLog|2, ij} ~2PolyLog2, = - iwx] + 2Polylog[2, = + ij] J_
\/? 2 2\/; 2

2+va
X2
p3

Log[a+bx2]2 [3bx2 Log[fb | + (a+bx?) Log[a+bx?]

a

b x? b x?
6bx*Log[a+bx?| PolyLog[2, 1+ | + 6bx?PolyLog[3, 1+ })
a a

Problem 96: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

dx

JLog[c (a+ bxz)"’]3

x>

Optimal (type 4, 219leaves, 10 steps):

2
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3b2p2|-0g[*jx] Log[c (a+bx?)P] ) 3bp (a+bx?) Log|c (a+bx2)p}2 ) Log|c (aerxz)p}3

2 a2 4 3% x? 4xt 7
3b2pLog[C <a+bxz>p]z Log[l— asz} ) 3 b2 p2 Log[c (a+bx2)p} PolyLog[Z, asz}
4 32 2a°
3b2p?Polylog[2, 1+ bai} + 3b%p? Polylog|3, asz]

2 a2 2 a2

Result (type 4, 803 leaves):
1 " a’ (pLog|a+bx?| - Log|c (aerxz)'D})373abpx2 (-pLogla+bx?] + Log|c (a+bx2)p])27
4a%x

6b>px* Log[x] (-plogla+bx?] +Log|c (a+bx2)p”2—
3a2plog[a+bx?] (-plogla+bx?]|+Log[c (a+bx?)P])*+
3b>px*Logla+bx?] (-plog|a+bx?] +Log|c (a+bx2)p”2

+

3p® (pLog[a+bx?| -Log[c (a+bx?)?]) |a? Log[a+bx?]*-bx? |4bx*Log[x] +

bXZLOg[‘j\/?+X]2+bX2|—0g{i\/;+x}2+2bx2Log{—i\/?+X] Log[l-ijp
Vb Vo Vo 2 2y
2bx2Log[i\/a—+x} Log[1+iwx}+4bx2Log[x} Log[l_jl\/FX]+4bxz|_og[xJ
Vb 2 2+a 3
LOg[1+j\mx}fZaLog[aerxz]—2bx2Log[a+bx2]74bx2Log[x] Log[a+bx?] -
Va
2bX2LOg[fj\E+X] Log[aerxz]fszzLog[jL a +X} Log[a+bx2}+
Vo Vb
2bx?Log[a+bx?]* +4bx? PolyLog|2, —jﬁx] +4bx2Polylog|2, jﬁx] .
Va Va
2bx2p°1yL°g[2:l-i\/FX%bezPolyLog[z,1+M/FX} "
2 2+a 2 243

p3

2
Log[a + b x?| [3 b2 x* Log[fb—x} (-2+Logla+bx?]) -
a

(a+bx?) Logla+bx?] (3bx?+ (a-bx?) Log[a+bx?])

2

b x2

6b>x* (-1+Log[a+bx*|) PolyLog[2, 1+ bx

| +6b2x*PolyLog[3, 1+
a

]

|

Problem 97: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

a

JLog[c (a+bx2)p]3

dx
x7
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Optimal (type 4, 352 leaves, 17 steps):

b*p3 Log[x] b?*p? (a+bx?) Log[c (a+bx?)P] b p? Log[—:_xz} Log[c (a+bx?)P]

a3 233 X2 33
bpLog|c (a+bx2)p]2 b?p (a+bx?) Log|c (a*bxz>p]2 Log|c <a+bx2)p}3
X - _
4ax* 2 a3 x? 6 x°
*p? Log[c (a+bx*)?] Log[1- 7] b*plLog[c (arbx?)?] Log[t- T
2a3 233
b%p? Polylog[2, ——] ) b*p? Log[c (a+bx?)?| Polylog[2, ——] )
2al a’
b3 p3 PolyLog{Z) 1+ baixz} b3 p3 PolyLog[3, a+Zx2]
a3 . a’

Result (type 4, 1013 leaves):
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1

12 a3 x°®

{Za3 (pLogla+bx*] - Log|c (a+bx2)p])3—3a2bpx2 (-pLog[a+bx?] + Log|c (a+bx2)p])2+

6ab’px* (-pLogla+bx?] +Log|c (a+bx2)p”2+

12b° px® Log[x] (-pLog[a+bx?] + Log|c (a+bx2)p])2—

6a’plogla+bx’] (-pLogla+bx?]| +Log|c (a+bx2>'°])2—6b3px6 Log[a + b x?]
(-pLogl[a+bx?] + Log[c (a+bx2)'°])2+6p2 (pLog[a+bx?] -Log[c (a+bx?)P])

a3Log[a+bx2]2+bx2 abx2+6b2x4Log[x]+b2x4Log[fj\/?+x]2+b2x4Log[j\/?+x]2+
b /b
267 Log |- 2 L] togE - EYVR X)L apeye Log[1YE L) Log[ L EYE XY,
Vb 2 24/a Vb 2 24+/a
4 b2 x* Log[X] Log[l—jﬁx]+4b2x4Log[x} Log[1+j\/FX]+a2Log[a+bx2]—
a Va

2abx?Log[a+bx?| -3b?x*Log[a+bx?] -4b?x* Log[x] Log|a+bx?] -

i

2b2x4Log[fjl 2 +x| Log[a+bx?| -2b?x* Log| 2 +x| Logla+bx?] +

Vb Vb
iVb x

/b .
1\/_)(} +4b? x*Polylog|2,
Va Va
Ji\/Fx Ji\/Fx]
2+/a 2+/a

b x?

| +6ab?x*Log[a+bx?] +6b>x° Log|a+bx*| +18bx° Log[- ——]
a a
Log[a + b x?] +3a2bx2Log[a+bx2}2—6ab2x4Log[a+bx2}279b3x6Log[a+bx2]27
2
6b3x5Log[—b7X] Log[aerx2]2+2a3 Log[aerx2]3+2b3x6 Log[a+bx2}3+
a

2b?x* Log|a + bxz]2 +4b? x* Polylog|2, -

|+

1 1
2b? x* Polylog[2, — - | +2b%x*Polylog|[2, —+
2 2

b x2
p* |-6b® x° Log| -

. b x2 b x2
6b>x® (3-2Log[a+bx?]) Polylog[2, 1+ | +12b3x® PolyLog[3, 1+
a a

]

Problem 131: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

dx

JLog[c (d+ex3)p]2

X

Optimal (type 4, 77 leaves, 5steps):

3
%Log[fT] Log|c (d+ex3)p]2+
3 3

eXx

EpLog[c (d+ex?)?] PolyLog[2, 1+ SR Ep2 PolyLog[3, 1+
3 3
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Result (type 4, 2965 leaves):

Log[x] (-plog[d+ex’]| +Log|c (d+ex3>p])2+2p (-pLog[d+ex’] +Log[c (d+ex?)])
1

3 3
Log[X] Log[d+ex3]—Log[1+e:} - = Polylog|2, _eTx} +
3
el/3 x di/3 2 el/3 x d1/3 (_1> 1/3 41/3
p? |Log|- s Log[el/3 +x]|"+2Log[- s }Log[el/3 + x| Log[—iel/3 +x] +
(-1)*?el3x (-1)*?d12 IRVERY d1/3
Log[—T] Log[—T+x] +2Log|[- Log[el/3 +X
(~1)2/2 dvr3 (-1)%2 et x (~1)2/2 gu3 (~1)%2 qu3
LOg{TJrX}JrZLOg[fT} LOg[fT+x] Log[T
(71)1/3 al/3 x (71)2/3 qi/3 . (_1)2/3 (41)%+X .
Log[—] Log[7+x] +Log[ ’ }
d1/3 e1/3 (-1 1/3 41/3 . x
el/3
~1)%3el/3 ; 1/3 ~1)%22 (14 (1)) e¥3x
g U s as YT [ () )
d1/3 (-1)Y2 43 - et3x (~1)2 ¢ eli3x
ol/3 (-1+ (-2)272) a2 (1+(-1)?) e x
Log - d1/3 |+ og] - dl/3 4 el/3 | - tog] dl/3 4 el/3 x
di3 - (-1)'?el2x
Log] di/3 4 el/3 x J 7
el/3 (1+<—1>1/3) di/3 (3—1'1\/?) el/3 x
Log[2] + Log|- oy | +Log| 5 ey | - Log] ST

d1/3+ (_1>2/3 e1/3X 5

] +2
d1/3 +el/3 X

(—1)1/361/3X} ) [ (—1)2/361/3X
| - Log|-

LOg [ d1/3 d1/3 ]

Log |

(_1> 1/3 e1/3 X

el/3

(71>2/3 ( (~1)%/3 43 +X)
]

Log{ s Log[l - T +
—1—)—61/3 + X
el/3 y ,1>1/3 el/3 y di/3 _ (71)1/3 el/3 x (71>1/3 el/3 x
2 —Log[— di/3 ] i Log[ dl/3 } Log[ dl/3 1 el/3 x ] Log{l— di/3 } -
el/3 x (,1)1/3 el/3 x (71)1/3 el/3 y
Log| - s - Log| gy Log[l—T
di/3 <_1>1/3 el/3 x (_1>1/3 el/3 x (_1>2/3 el/3 x
(ZLog e1/3+x}+Log[1—T + 7Log[ e }JrLog[,T
(_1)1/3 el/3 (_1>1/3 q1/3 <_1>1/3 el/3 y
og 1= s |2l e res [t )

+X}+
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el/3 x ( 1)2/3 el/3 x di/3 . <71>2/3 el/3 y (71)2/3 el/3
2 |-Logl|- | +Log| - gy || Log]| PR | Log[1+ T ]+
el/3 g ( 1>2/3 el/3 y <71>2/3 el/3 y
Log| - s - Log|- s Log[1 + BT
1/3 < 1>2/3 el/3 x
-2log . +x| +Log[1+ poy +
di/3 _1)1/3 gq1/3 _1)2/3 41/3 2
Log[X] Log[el/3 +x| +Log| - ( Ll/B + x| +Log[()el/3+x} -Logld+ex®|| -
d1/3 <71>1/3 d1/3 (71>2/3 d1/3 \
2 Log[el/3 +x} +Log[—T+x] +Log[T+x} —Log[d+ex }
di/3 i (_1) 1/3 41/3 <_1>2/3 d1/3 i
Log[x] Log[ s +x] + Log[x] Log[ s +x] + Log[x] Log[71/3 +x]
e e e
el/3 y (71>1/3 el/3 x (—1)2/3 el/3
Log[x] Log[1 + oy | - Log[x] Log[1- T} - Log[x] Log[1+ T] _
el/3 x <_1>1/3 el/3 x (_1>2/3 el/3
PolyLog[Z, - e ] - PolyLog[Z, e } - PolyLog[Z, - T +
(_1)2/3 ( CuEa (_1)2/3 ( (71)2//3111/3 x
el/3 el/3
2 Log | o | |-PolyLog|2, T |+
_enPeE _nEdr
el/3 el/3
(71>2/3 dl/3 L el/3 x di/3 (71>1/3 el/3 x
1/3 41/3 1/3 1/3 1/3
Polylog|2, e e +2 Log| YR
(71)2/3 di/3 4 el/3 x di/3 _ (71)1/3 el/3 x
PolyLog[Z, ST } - PolyLog[z, PRy +
+e/?x +er "X
di/3 4 (_1)2/3 el/3 y _(_1)1/3 di/3 4 el/3 x
2 Log[ 4151 el ] PolylLog [2, 47 el
di/3 4 (_1> 2/3 a1/3 g d1/3 el/3 y
PolyLog|2, e || +2Log] e x| Polylog[2, 1+ s
(_1>2/3 d1/3 d1/3 _ (_1>1/3 el/3 y el/3
2 Log[T +x| - Log| s ey | | PolyLog[2, 1+ s
2 |Lo [—7(71)1/3 d*” +x] - Lo [d1/3+ <71>2/3 el/BX} Polylog|2, 1+ el x +
g el/3 & di/3 4 el/3 x yLog (< di/3
_1)2/3 g1/3 _1)1/3 q1/3
2 Log[L +x| Polylog|2, 1- w} +

e1/3 d1/3
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(_1)1/3 qi/3 (—1)2/3 (1—)—'1 Zl/de +X <_1>1/3 el/3
2 |Log[-————+x] +Log| e || PolyLog[2, 1- —F——] +
e1/3 _1)1/3 41/3 d1/3
- l—)—el/g + X
di3 di/3 - (-1)'?el2 x (-1)"3el/3x
2 Log[ 1 + x} + Log[ 415 el ] PolyLog[Z, 1- T +
-1)3 q1/3 _1)2/3 1/3
2Log|- <>e1/3 +x| Polylog[2, 1+ ()d:L/S] +
<_1>2/3 gi/3 (_1)2/3 ( (—1)21//33d1/3 - (_1)2/3 ol/3 y
2 | Log| +x| - Log| £ | | PolyLog[2, 1+ ~—F————] +
el/3 _1)1/3 41/3 di/3
—‘—)—em + X
di3 di/3 4 (-1)*el/2x (-1)%el3x
2 Log[ Ry + x} + Log[ 415 el ] PolyLog[Z, 1+ T +

(_1)2/3 (i’—l)%+x) B <71>1/3 di/3 4 el/3 y
e | -2PolyLog|3 ] -
’ dl/3 4 el/3

2 Polylog|3, —
B -1)1/3 ¢1/3 X
el/3
(71)2/3 dl/3 ; el/3 x (71>2/3 dl/3 ; el/3 x
| - 2PolyLog|3, +
dl/3 4 el/3 x _ <_1> 1/3 41/3 , @1/3

di/3 _ (_1)1/3 el/3 x di/3 &+ (_1>2/3 el/3 x

d1/3+e1/3x d1/3+e1/3x

2 PolylLog|3,

2 PolyLog|3, | +2PolyLog|3,

e1/3x (_1)1/3 e1/3x

(_1)2/3 el/3 x
6 Polylog|3, 1+ oy | -6PolyLog[3, 1- ~r

| -6PolyLog[3, 1+

Problem 132: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

dx

JLog[c (d +ex3)'°]2

x4

Optimal (type 4, 86 leaves, 4 steps):
2epLog[—edi} Log[c (d+ex?)P] (d+ex?) Log[c (d+ex?)P]* 2ep? PolylLog[2, 1+ ed—xs}

+

3d 3dx3 3d

Result (type 4, 1374 leaves):

- 13 6p (3ex?Log(x] - (d+ex?) Log[d+ex’]) (pLog|[d+ex?] -Log[c (d+ex’)P]) +
9d x

3d (-plog[d+ex’]| +Log|c (d+ex3)p])2+
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p? _=so|Log[d+ex3]2+ex3 6Log[2]2+Log[6] Log[64] - 4 Log[8] Log[X] -

d1/3 5 (_1_ i \/?) d1/3
2 Log [4096] Log[x]+3Log[e1/3+x] -2Log[8] Log| o +2x] -
(—l—i\/?) di/3 (_1_]']_\/?) d1/3 .
Log[46656] Log| o +2x| +3Log]| o +2x|" -
i(i+V3)dt? i(i+V3) a2 ,
Log[64] Log[T+2x}+3Log[T+2x] -
—Zid1/3+(i+\/?) el/3 x jl(jl+\/?> di/3
2 Log[8] Log| ] +6Log[ —————— +2x]
(-3:++/3]) d23 et/
—Zjd1/3+(i+\/?) el/3 x d1/3 j+\g——2jiéx
Log| | +6Log| + x| Log| d” ]+
(_31-1“/?) di/3 el’? 3i+4/3
d1/3 —j+\g+72ﬁigx el/3
6 Log| +x| Log|[- d | +18 Log[x] Log[1 + -
el/3 3].1_\/? di/3
21(1+%) ((1-1v3) @ 2 1+%)
Log[64] Log[ ——— "] +6 Log| +2x] Log[ — 1 -
3i-4/3 el/3 3i-+/3
21(1+el’1/—3§) i(ieV3)ae 21(1+%)
Log[64] Log| ————] + 6 Log| —————— +2x| Log[—d’}_
3i+4/3 el/? 3i+4/3
. 1/3
Log [64] Log[3+i\/?-m "
d1/3
LroivE) e 2143 ex

+2x] Log[3+i/3 -
e1/3 d1/3

]+
i (J'Hﬁ) el/3 x

6 Log

(—1—1‘1\/?) el/3 x

18 Log [x] Log[2+ ] + 18 Log [X] Log[2+

|+

d1/3 d1/3
Log[16] Log[d + e x?| + Log[256] Log|d +ex?] - 18 Log[x] Log[d+ex?] -
d1/3 (,1,]1\/?) d1/3
6Log[e1/3 +x| Log[d+ex’| -6 Log| o +2x] Log[d+ex?] -
11(1'1+\/?) di/3 5 el/3
6Log[T+2x] Log[d+ex?| +6Log[d+ex’|” +18PolyLog[2, - oy

(1+]'].\/?) el/3 x

(1 -1 \/?) el/3 x
Y ] +18 PolylLog [2, Ty ] +

18 Polylog|2,
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paa (i3] eix e
| +6PolyLog|2, ]+

(—3]1+\/?)d1/3 3]'1+\/?

R 21‘1(1+—elﬁj)
d | +6PolyLog|2, — 4] ]

3i-4/3 3i-4/3

2 14 €8x
4/ } 2i+3 el3x
d1/3

3Ji+\/?

6 PolyLog|2,

6 PolylLog [2, -

1
6 PolyLog[Z, +6 PolyLog[Z, — {3 +i+/3 -
6

Problem 133: Result unnecessarily involves higher level functions.
Jx Log[c <d+ex3)p]2d1x

Optimal (type 4, 1294 leaves, 49 steps):

2/3 .2 dY/3-2e!/3 x
oprx 3V3 d?/3 p2 ArcTan| Sv=—rre | 3q23 p? Log [d!/3 + e1/3 x|
+ +

4 2e2/3 2e?/3

+

-1 2/3 dl/3+e1//3
d2/3 p2 Log [d1/3 +el/3 x} d*® p? Log {dlﬂ +ell? X] Log[— (17(71)2/3> d1/3x}
+ _

2e2/3 e2/3

2

/ /
(-1)1/3 (d/3.eV/3 x

1\1/3 42/3 2
(-1)%*d?/3 p? Log| PR

] Log[dlB _ <71>1/3 el/3 x]

a2/3
(-1)*? d23 p? Log[d¥/? - (-1)*? el3x]?

2 e2/3

+

(-1)2/3 (d/3.e'/3 x

(-1)2/ d2/3 p? Log - [RETPE

| Log[dl/®+ (-1)%7° el/3x]

e2/3

(-1)Y/3 (dl//3— (-1)1/3 e1/3 X)

(71>2/3 d2/3 pz Log[ } Log[d1/3 N (71)2/3 el/3 x]

(14122 a2

e2/3

(-1)1/3 (dl//3+ (-1)%/3 el/3 x)

d2/3 p2 Log[d1/3+e1/3x] Log{ }

(_1> 2/3 d2/3 p2 Log {dl/?’ + (_1> 2/3 el/3 X]Z (1+(71)1/3) d1/3

+
2 e2/3 e2/3

2/3 (-1)2/3 (dY/3+e1/3 x dY/34 (1)2/3 e1/3
(71) d?/3 p? Log [* (102 @ } [4—);(1*(71)2/3):1/:7} 1
e2/3 N e2/3
» » (_1)2/3 (d1/3+(—1)2/3e1/3x)
(—1) /3 q2/3 p2 Log[d1/3— (71> /3 o1/3 X} Log[— ] B

(1 B (71>2/3) di/3
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3d2/3 pZ Log[dz/?) _d1/3 e1/3X+e2/3 XZ}
4e2/3
d*3pLog[dV/? +e'/3 x| Log[c (d+ex?)P]
02/3

(-1)"3d2 pLog[d/? - (~1)** e x] Log[c (d +ex®)?]

- = px*Log[c (d+ex?)?] -
2

+

e2/3
(-1)*7d*>plLog[d'®+ (-1)*P e x] Log[c (d+ex*)?]

e2/3

+1x2Log[c (d+ex3)p}2+
2

Y Y _1)2/3 (g1/3,e1/3
d?/ p? PolyLog 2, 7(1:’:;?:)}/3} (~1)2¢2/% p? PolyLog 2, - =)
+

(17 (-1) 2/3) d1/3

e2/3 e2/3

1) 1/3 ( (-1)2/3 dY/3,el/3 X)

2 (d1/3.el/3 (
d?/3 p? Polylog|2, (—3(%} (-1)*?d?/3 p? PolyLog|2, -

e2/3 e2/3

(17 (-1) 2/3) di/3

1/3 di/3_(_1)1/3 1/3 2/3 dl/’sJr _1y2/3 g1/3
(-1)173 422 p2 polyLog 2, 4)—(14,1)1/3):1/:] (~1)2® d2/3 p2 PolyLog|2, 44—(1“71)1/,3):1,,;]

+
e2/3 e2/3

Result (type 5, 2364 leaves):

3 e x° Hypergeometric2F1[1, i, %, _exX

p |- y d +x% Log[d +ex?|
5
(-pLog[d+ex®] +Log[c (d+ex®)P]) + 1x2 (-pLog[d+ex?] +Log[c (d+ex3)p”2+
2
p? lxz Log[d+ex3]2—3e 1 dv3 . (-1)23 /3 i (-1)23 423 (g3 .
2 el o173 el/3 el/3 el/3

1/3 d+/3 Log[di—//3+x]2

[1+Log[+x}) el +1

e1/3 ﬁ (-1) 1/3 41/3 ﬂ (-1) 2/3 41/3 7/3 e

2 (_ el/3 B el/3 ) (e1/3 B el/3 ) e

(_1> 1/3 d1/3

el/3

( d1/3 (_1)1/3 d1/3 (_1>2/3d1/3J { (_1)1/3 d1/3 ] [ J
- + - + X —1+L0g[— +X} +
el/3 el/3 el/3 el/3

<_1> 1/3 44/3 Log[— 4-1)611///2(11/3 . x] 2

+

1
e

d1/3 . (71)1/3 d1/3 B (71)1/3 d1/3 B (-1)2/3 d1/3 e7/3
el/3 el/3 el/3 el/3

<_1>2/3 d1/3

el/3

1 2/3d1/3
—1+L0g[%+x}] +
e

+ X

d1/3 (_1)1/3 d1/3 (_1>2/3d1/3
_GZI.T+ el/3 el/3

(-1)%2 a4 Log[i‘—l)m—dl’/ngx}z

el/3

(dl/’s (-1)%/3 g1/3 ) (_ (-1)Y/3 413 e d41/3 ) o773

el/3 el/3 el/3 el/3
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1 dl/3 x x2 d?2/3 Log[d1/3 + el/3 x 4l , el/3 1
ST el/3 | . . g[ } +*X2Log[+7 1

2 e2/3 2 gl/3 e 5 /3 .
Lo 2 () e 2 (1) Log - (1) et -

4e

1 - (-1)2dY3 4 et3x 1

=2 1

2 X Log[ el/3 * e

1as (-1)*Pdx e (-1)"° d*? Log[(-1)*7d'> + et X]
B 2 - e2/3 * 2 el/3 B e +

2eY3x

1 _1)2/3 g1/3 , /3 1 - 2ol

_XZLOg[( ) ||+ 3e2/3x2+2\/?d2/3Ar‘cTan[7d”]+

2 el/3 6 e5/3 N

d1/3
+x] -
/3

2 d2/3 Log[d1/3 + e1/3 X] _ d2/3 Log[d2/3 _ d1/3 e1/3 X + e2/3 XZ} —Log[

el

_1)1/3 g41/3 _1)2/3 g41/3
Log[(lys+X}L0g[()e1/3+X]+Log[d+ex3} w | (-1)t2 gt

4 el/3 (dl/ x) el/3 (ﬁ x)
el/3 e1/3
Log [ s + x} Log[l - s (_1) s g1s } + PolyLog[2, . (_1) 13 41/ } /

(d1/3 . (71)1/3 d1/3 [_ (71>1/3 d1/3 i (71>2/3 d1/3 ), (_1>2/3 /3
el/3 el/3 el/3 el/3
13 el/3 (ﬁ+x) el/3 (ﬁ+x)
Log| +x| Log[1- e | +PolyLog|2, i ] /
el/3 di/3 _ (71)2/3 di/3 di/3 _ (71)2/3 di/3
_ _ e?7/3| _

e1/3 e1/3

4173 (_1)2/3 di/3
el/3 el/3

[ (_1>1/3 d1/3 <_1>2/3 d1/3

el/3

(—1)1/3d1/3 el/3 (71—_1)Ldl/3+x)
s +x] Log[l— s ]
e/ _d1/3_ (_1) / d1/3

d*? |Log|- + PolyLog|2,

_1)1/3 41/3
)

el/3

ﬁ <_1>1/3d1/3

e1/3 e1/3

7/3

e +

_di/3 _ <,1>1/3d1/3 } /

qi/3 (_1) 2/3 41/3
el/3 - el/3

_1y1/3 41/3
el/3 (—1—)—1 Za” L x
el/3

(_1)1/3 d1/3
T+x] Log[1-
e _ (71)1/3 d1/3 _ (71>2/3 d1/3

|+

(-1)%d*? | Log[-
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_1y1/3 41/3
el/3 (—i—)—l d +x)

el/3

PolylLog [2,

B (71)1/3 di/3 (71>2/3 d1/3] /

7/3

{d1/3 (,1)2/3 di/3
N e

[ (71>1/3 d1/3 (71>2/3 d1/3

e1/3 e1/3 e1/3 el/3

(,1)2/3 di/3 el/3 (17_1)%+X)
——F——+x] Log[1- e
e1/3 _d1/3+ (_1>2/3 d1/3

d*? | Log| | +PolyLog|2,

_1,2/3 41/3
el/3

_di/3 . (_1)2/3 d1/3] /

( di/3 (,1)1/3 di/3

d1/3 (71>2/3 d1/3 s
RS Uy SN Y723
el/3 el/3

e1/3 e1/3

_1y2/3 41/3
el/3 (1—)—1 Y +x)

el/3

(_1>2/3 d1/3
TJrX} Log[17 1/3 2/3
e R

] +

(71) 1/3 44/3 Log[

2/3 41/3
el/3 (M X

el/3

PolyLog|2,

<71>1/3 d1/3 4 (71)2/3 d1/3} /

(d1/3 (_1)1/3 di/3 [ (_1>1/3 di/3 (_1>2/3 d1/3

e7/3]

Problem 135: Result unnecessarily involves higher level functions.

e1/3 e1/3 e1/3 e1/3

dx

2

JLog[c (d +ex3’)'°]2

X

Optimal (type 4, 1137 leaves, 39 steps):

| 17
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1/3 (-1)%2dY34et/ x
el/3 p2 Log [d1/3 L el/3 x] 2 2e'?p’log [dl/g +elf X} Log[— (17“1)2/33 Y ]
. _

d1/3 d1/3

) (_1>1/3 e1/3 p2 Log[ (71)1/3 dl/3:el/3 x ] Log[d1/3 _ (_1>1/3 e1/3 X]

(1+ (_1>1/3) di/3

di/3

(-1)*?e'3 p? Log[d?/3 - (-1)*? e1/3x]2

d1/3

+

(-1) ¥/ (d¥/2+e¥/3 x

2 (—1)2/3 el/3 p? Log| - | Log[d/2 + (—1)2/3 el x|

(17(71)2/3) 4v/3 1
+
d1/3 d1/3
_1)1/3 (d1/3 _ (_1>1/3 ol/3 x)

(14 (-2)22) at2

2 (-1)*?e'?p? Log| | Log[d¥3+ (-1)%2e3x] +

(-1)¥/3 (d¥3+(-1)% e}/ x|

2el/2p? Log[d?/? + e'/3 x| Log|

(-1)%7e3 p? Log[d/3 + (-1)%?et/? x]? (1+(-1)2/3) @/

+

di/3 g
L1)23 e1/3 p2 og[ - N 14 @12 e x
2 ( 1) e p LOg[ (17(71>2//3) d1/3 } [ (17(71>2/3) 4v/3 ] L
di/3 di/3
(71)2/3 (d1/3+ (71)2/3 ol/3 x)
2 (71)1/3 el/3 p? Log[d1/3 B (71>1/3 el/3 x} Log[f ] )

(1_ (_1>2/3> di/3
2el3plog[dl/? +el3 x| Log[c (d+ex3)P|
d1/3

2 (-1)*?e'?pLog[dt3 - (-1)*2et3x] Log[c (d+ex3)P]

+

di/3

2 (-1)*?e'?pLog[dt3+ (-1)*2et3x] Log[c (d+ex3)P] i Log|c (d+ex3)p}2 .
di/3 X

(-1) 2/3 (41/3,61/3

d1/3.e1/3
(17 (71)2/3> 4v/3 ]

1/3 2
e p POlyLOg [2" (1+(71>1/3) d1/3 }

2 (-1)*7e'3 p? Polylog[2, -

d1/3 d1/3

1/3 B2 m B 1/3 _1/3 2 B (71)1/’3(<71)2/3d1/'3+el/3x)
2el3p PolyLog[2, (3,]1@) d1/3] 2( 1) e’?p PolyLog{Z, (17(71)2/3)‘11/3 ]

d1/3 d1/3

/3_(21)1/3 et/ 1/3, (_1)2/3 g1/3
2 (~1)¥? e2/2 p? polyLog 2, 4—>—dz:+(_11) )ed} 2 (-1)%2e'/3p? Polylog|2, —‘—)—d(w_ll) 1/,3):1,,;]

+
d1/3 d1/3

Result (type 5, 994 leaves):
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. 3
3ex? Hyper‘geometr‘chFl[%, 1, 2, 7%] Log[d + e x*]

2d X

2p

(-pLog[d+ex’] +Log[c (d+ex®)P]) -

2

(-pLog[d+ex?]| +Log[c (d+ex®)P]) . _Log[d+ex3]2

+p
X X

1 d1/3 _q1)1/3 q1/3
\/3 d1/3 iel? 7].1\/?L0g[e1/3 +x]*- (71>1/3 (71+ (71>2/3) Log[(l1/3+xr+
(71)2/3 d1/3 )
(<2)22 (14 (-1)7) tog [+ x]" - (-1)¥°V/3 [-1+ (-1)7)
e
_ 2e!/3x
ZﬁArcTan[?‘jm] +2Log[d"? +e'3 x| - Log[d?/? - d/3 e'/3 x + e?/3 x?
3
d1/3 (_1> 1/3 di/3 (_1> 2/3 d1/3 .
Log[el/3 + x| +Log[—T+x] +Log[T+x} ~Logl[d+ex®|| -21i+/3
(_1>1/3 d1/3 dl/3 4 el/3 x (_1>1/3 dl/3 _ el/3 x
Log|[- ~—"——— +x] Log| | +Polylog|2, -
el (1+(-2)2) a2 (14 (-2)*3) a2
1/3 _1)1/3 g1/3 _ g1/3
2 (-1)Y3 (71+(71)2/3) Log[d13+x] Log[( ) S
e / (1+ (71)1/3) d1/3

d1/3 + e1/3 X

(14 (-2)22) a2

(_1) 2/3 d1/3

el/3

Polylog|2, ~2 (-1)3 (71+ (71)2/3) Log [ +x]

di/3 . (—1)2/3e1/3x i ((71)2/3d1/3+e1/3x)
| +PolyLog|2, -
(1+ (_1>1/3) di/3 \/?d1/3
_1)1/3 g1/3 1 (=1)?/3gL/3 4 el/3 x
(1) +x] Log|[- (< ) )]+

el/3 3 di/3

]

+

Log |

2 (-1)?3 (1+ <-1)”3) Log -

di/3 4 (71) 2/3 el/3 y

(14 (-2)*3) a2

~21+/3

Polylog|2,

]

24 (1+—e1"/3x) R R

(_1) 2/3 d1/3

1/3 1/3
Log| +x] Log|[ & | +PolyLog|2, ]l +2(-1)*?
el/? 3i+4/3 3i++/3 )
i 4 +/3 - 2iex 2 [14 &8x
d/3 T d41/3 413

(1+ (—1)1/3) Log|

+ x| Log| | +PolyLog|2,

el’? 3i+4/3 3i+4/3
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Problem 136: Result unnecessarily involves higher level functions.

dx
3

JLog[c (d +ex3)'°]2

X

Optimal (type 4, 1170 leaves, 39 steps):
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e2/3 p2 Log[—d1/3 _el/3 X} Log[— (-1)%/3 d*/3+e1/3 x ]

e2/3 p? Log[—dl/i‘ _el/3 x] 2 (1-(-1)22) g2

2d?/3 B d2/3

~1)?3e2/3p2 o (D (#Prex Log|-d/3+ (-1)1/3el/3x
p g g

(1+ (-1) 1/’3) d/3

d2/3
(-1)%72e?3p?Log[-dV/3+ (-1)3 el/3 x}z
2 d?/3

(-1) 2/3 d1/3+el/'3 x

+

(_1>1/3 e2/3 pz Log[— Log[—d1/3— (_1>2/3 el/3 X]

(17“1)2/3) 4i/3 1

N
d2/3 d2/3
_1>1/3 (d1/3 _ (_1>1/3 el/3 x)

(1 +(-1)23) @12

(-1)*2e*3p? Log| | Log[-d*3 - (-1)*e'3x] +

(-1)Y/3 (dl/3+ (~1)2/3 el/3 X)

(71>1/3 €23 p? Log - d1/3 - (71)2/3 ol/3 x}z e2/3 p2 Log[-d*/3 - e*/3 x] Log]|

2d?%/3 42/3

(1+ (-1) 1/3) d1/3

L1)13 ¢2/3 p2 gg [ D14 /(1) e
( 1) e p LOg[ (17“1)2/3)(’1/3 } [ (17(71)2/3)&/’3 } 1
d2/3 - (127
2/3 2/3
4\2/3 2/3 2 C1/3 . (_4\1/3 _1/3 B (71> (d1/3+ (*1) el/3 x)
(-1)*7e*?p’Log[-d'?+ (-1)" e x]| Log| ]+

(1_ (_1)2/3) di/3
e?3plLog[-d¥/? -el3 x| Log[c (d+ex?)P]
q2/3

(71>2/3 e2/3p Log|[-d¥/? + (71)1/3 e3x] Log|c (d+ex3)p}

+

d2/3

(71)1/3 e?3p Log[-d'/3 - (—1)2/3 el x| Log[c (d+ex?)?] Log|c (d+ex3)p}2

d2/3 2 x?

/3, 0l/ <71)2/3 d1/3+ei/'3
e?/3 p? Polylog|2, —deetlx e”"m} (—1)1/3 e?/3p? polylog|2, - X

(1+(*1)1/3) d (17<71)2/3) 4i/3

d2/3 d2/3

s 2 (di/3.:el/3 x ) 23 232 ) (—1)1/’3((—1)2/’3d1/3+el/y3x)
e?/3 p? PolyLog|2, —(—)—(3ﬁﬁ) dm] (-1)*/?e?3 p? PolyLog|2, PRETEPE ]

d2/3 d2/3

2/3 dq1/3_ -1)%/3 1/3 1/3 dl/34 (1)2/3 e1/3
(7 1) e2/3 p2 polyLog [2, (1+ (_1)1/3):1/3)( ] (* 1) e?/3 p2 POlyLOg [21 (1+ (_1)1/3):1//3)( ]

n
d2/3 d2/3

Result (type 5, 964 leaves):



22 | Mathematica 11.3 Integration Test Results for 3.4 u (a+b log(c (d+e x”~m)”~n))”p.nb

3 e x Hypergeometric2F1[ 1, 1, 4, - &X] ,
37 77 3° d Log[d+ex]

d x2

p (-pLog[d+ex’] +Log[c (d+ex®)P]) -

(-pLog[d+ex?] + Log|c (d+ex3)’°])2 . 7Log[d+ex3]2

2 x2 2 x2

d1/3 _1>1/3 d1/3

]*- (-1+ (—1)2/3) Log | - (

1
i e2/3 Ji\/?Log[

— + X +x]" -
2+/3 d%3 el’?

el/3

(_1>2/3 d1/3

2+ (-2)"7) Log] +x]27(71)5/65(—1+<71>1/3)

ol/3
1- 2eY/3x
Z\EArcTan[idw] -2Log[d? +e'3x] + Log[d?/® - dV/3 e?/3 x + €3 X?|
V3
d1/3 1 1/3 d1/3 1 2/3 d1/3
Log[el/3 + x| +Log{—7< >el/3 + x| +Log[<2§1/3+x} -Log[d+ex?]| +
_1)1/3 g41/3 1/3 , al/3
2i+/3 Log[—L+x} Log | d7re"x +
el/3 (1+ <_1>1/3) d1/3
_1)1/3 g1/3 _ 1/3
PolyLog|2, (-1) e -2(-1+(—1)2/3)
(14 (-2)2) a2
di/3 (_1)1/3 dl/3 _el/3 x di/3 | el/3
Log| +x| Log]| | +Polylog|2, -
el (14 (-2)2) a2 (14 (-2)*3) a2
_1)2/3 413 di/3 _1)2/3 gl/3
2(71+(71)2/3) Log[()—+x] Log| ) N
el’? (14 (-2)2) a2
i (-1)%2dY3+el/3x _1)1/3 4173
vetytog2, - L1 ] o ) fuog E22222
\/3 dv/3 el/3
i ((-1)%3dl/3 4 el/3x di/3 . (_1)2/3 el/3
Log |- (( ) )}+PolyLog[2, - (1) e x +

/3 dv3 (14 (-1)*3) @23

(—1)2/3d1/3 21 1+%) j+\gf%
~—r———+x] Log| —] + Polylog|2, & ]

et/ 3i++/3 3i44/3

2i+/3 |Log|

d1/3 i+4/3 - —2“1//3)‘ 21 (1 + —eli;x)
| +PolylLog|2, —d'}

et/? 3i++/3 3i++/3
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Problem 137: Result unnecessarily involves higher level functions.

dx

JLog[c (d +ex3)'°]2

x>

Optimal (type 4, 1328 leaves, 48 steps):

4/3 2 di/3_2e1/3 x
34/3 e*?p Ar‘cTan[—ﬁdm | 33 p? Log [d!/3 + e1/3 x|
2 g4/3 2 g4/3
/3 41/3, a1/3
e4/3 p2 Log [d1/3 + e1/3 x| Log |- (L2 d el x
p g{ + ] g[ (1—(71)2/3>d1/3 }

e*3 p? Log [dl/B +el/3 X} 2

4d4/3 2 d4/3

/: /:
(-1)1/3 (dY/3.eV/3 x

(71>1/3 e4/3 I:)2 Log[ ] Log[dlB— <71>1/3 e1/3 X]

(14 (-1)22) a2

2 d4/3

(-1)*2e*3 p? Log[d'/3 - (-1)7?el3x]?
4 d4/3

(-1) 2/3 (41/3,61/3 x

(-1)*7e*3p? Log[- | Log[dl/®+ (-1)%° el/3 x|

(17 (-1) 2/3) di/3

2 d4/3

_1) 1/3 (dl//3— (-1) 1/3 g1/3 X)

(-1)*7e*3p? Log | Log[dl/?+ (-1)%° el x|

(1122 a2

2 d4/3

(-1)1/3 (dl//3+ (-1)2/3 e1/3 x)
(_1> 2/3 q4/3 p? Log {d1/3 . (_1> 2/3 41/3 x] 2 e"’p’log [d1/3 et/ X] Log[ (1+(71)1/3) di/3 }

4 d4/3 2 d4/3

C112/3 4473 2 _ NP (deex a3 (c1)%2 et x
( 1) e p LOg [ (17 (71)2/3) q1/3 } [ (17 (71)2/3) d1/3 } 1
2d4/3 ! 2 d4/3

(—1)2/3 (d1/3+ (—1)2/3 el/3 x)

(1 B (—1)2/3) 4i/3

] +

(71>1/3 e4/3 p? Log[d1/3 B (71> 1/3 g1/3 x} Log[f

3e*3p? Log|[d??-d3et3x+e¥3x?| 3eplog|c (d+ex®)?]

4 d%/3 B 2dx :
e4/3p Log[d1/3+e1/3 X] Log[c (d+ex3>P]
2d4/3 -
(-1)*7e*?plog[d® - (-1)'7e!x] Log[c (d+ex®)’]
2d4/3 "

(-1)*2e*3pLog[d/3+ (-1)*e'3x] Log[c (d+ex?)?] Log[c (d+ex?)P]?

2 d4/3 4X4
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(-1) 2/3 d1/3+e1/3 X }

d1/3.el/3 2/3
e*/3 p2 polyLog [2, 7‘5} (—1) e*/3 p2 polylog [2, - (1%71)2/3) Py

(1+( >1/3) d1/3

2.d4/3 ’ 2 g4/3 N
2 dl/3+e1/3 X 1/3 (-1) 1/3 ( (-1) 2/3 dl/3+e1/3 X)
e*/3 p? Polylog|2, ava | e (-1)*/? e*3 p? PolyLog 12, 11 @ ]
2d4/3 " 2 d4/3 i

11173 @4/3 p2 polyL 2;(_1m _1)2/3 e4/3 n2 polyLog 2. E2i1)¥Petx
( ) e p= Foly Og[ (1+( 1)y )dl/z ] ( ) e prroly Og[ ’ (1+(*1)1/3) dv/3 ]

2d4/3 2 g4/3

Result (type 5, 1296 leaves):

1 |1 1 2 ex?
— | =2p |3eXx® Hyper‘geometr‘1c2F1[ -1, =, -
4x* | d 3’ 3

| +dLog[d+ex?]

(pLog[d+ex®| -Log[c (d+ex?)P]) -

(-pLlog[d+ex’] +Log|c (d+ex3‘)'°”2+p2 —Log[d+ex3]2+

1 3 1/3 J1/3 di’?
ex’ |3 (-1)"?e'3xLog| s

(1+(-2)*2)% g*2 e

ex] P a3 (-1)12 (21 (-1)22) €3 x

(_1> 2/3 d1/3

el/3

(_1> 1/3 d1/3

el/3

+x]2+3(—1)1/3 (—1+(—1)1/3)2e1/3xLog[ +x}2+

1/3

Log|-

1/3 ]

13 x Log[x] - d*? Log]| +x] -e3xLog[d¥? +e +

6 (1+ (_1)1/3)2

e1/3
(71) 1/3 d1/3

el/3 +X] -

6(1+(-1)1/3)2 (-1)*®e*>x Log[x] - d*/? Log| -

(-1)*2e3xLog[- (-1)Y*dV/3 + e'/3x] —6(1+(—1)1/3)2[( 1)1/3 '3 x Log[x] +

(_1) 2/3 di/3

el/3

+

d*/? Log| +x] - (-1)?e3xLog[ (-1)%7 d"/? + 3 x]

/"
2eY3x

6dY3-2+/3 el’3 x ArcTan [ S } -

V3

(1+(-1)*)°

2 e1/3 X LOg[dl/?’ + e1/3 X} + e1/3 X LOg[d2/3 _ d1/3 e1/3 X + e2/3 XZ]

d1/3

LOg [ el/3

_1)1/3 413 _1)2/3 41/3
7< ) +x]+Log[7< )

el/3 el/3

+

+x| - Log[d+ex?]

+x| + Log| -
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_1)1/3 413 1/3 | al1/3
6 (-1)"er3x Log[—i( ) +x] Log|[ A e "x +
el/3 (1+ (_1)1/3> d1/3
_1)1/3 d1/3 _ el/3
PolyLog|2, (-1) St (-1)%2 (-1+ (-1)1/3) el/3 x
(14 (-2)2) a2
d1/3 (_1)1/3 dl/3 _el/3 x di/3 | el/3
Log| + x| Log]| | +PolylLog|2, +
el/3 (1+ (_1)1/3) di/3 (1+ (_1)1/3) gi/3
_1)2/3 4173 dl/3 4 (_1)2/3 173
6(—1)1/3 (71+<71)1/3) el/3 x Log[< ) +x] Log[ +( ) e 7 X .
el/3 (1+ (_1)1/3) 41/3

i ( (_1) 2/3 41/3 | o1/3 X)

PolyLog|2, - N I|+6(-1)"? (71+ (71)1/3)2
1 1/3 d1/3 i -1 2/3 d1/3+el/3x
et togl I ) og )y,
el/3 /3 di/3
d1/3 _1)2/3 gl/3 _1)2/3 g1/3
Polylog|2, ( il )1/3)e 1 +6 (-1)*? e x Log[%+x]
1+ (-1) di/3 e
21(1+%) i3 - zielx i
o8] — 2 ponytoe[z, ————2] [ (42 (1 (1))
31++vV3 31++V3
1/3 i3 - 2ielx 21(1+ﬂ)
el/3 x Log[d +x] Log]| &7 | +PolyLog|2, —dm]
et/3 3i+4/3 3i+4/3

Problem 169: Result more than twice size of optimal antiderivative.

dx

JLog[1+ex”]

X

Optimal (type 4, 13leaves, 1step):
- PolylLog[2, -e x"]

n

Result (type 4, 30 leaves):
Log[-ex"] Log[1+ex"] + PolylLog([2, 1+ex"]

n
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Problem 174: Result more than twice size of optimal antiderivative.

dx

Log|c (d+ex“)'°]2
=
Optimal (type 4, 79leaves, 5steps):

Log[—edi] Log|c (d+ex”)p}2 2plLog[c (d+ex")?| PolyLog[2, 1+ ed—""] 2p?Polylog|3, 1+ ]

d
+ _

n n n
Result (type 4, 164 leaves):
Log[x] (-plog[d+ex"| +Log|c (d+ex">p])2+2p (-pLog[d+ex"] +Log[c (d+ex")P])

e xn Polylog[2, - ] 1
Log(x] |Log[d+ex"| - Log[1+ 1] - a 1|, 1
d N -

e " 2 n ex”

p? |Log|- y | Log[d+ex"]"+2Log[d+ex"] PolyLog[2, 1+ | -2Polylog|3, 1+ y ]

Problem 175: Result more than twice size of optimal antiderivative.

dx

Log[c (d+ex")?]?
|
Optimal (type 4, 113 leaves, 6 steps):

Log[fedfxn] Log|c (d+ex”)p}3 3pLoglc <d+ex”)p]2PolyLog[2, 1+ ed—xn]

+ —
n n

6 p? Log[c (d+ex")?] PolyLog|[3, 1+ ‘ET""} ) 6 p> Polylog[4, 1+ edi]

n n

Result (type 4, 270leaves):

n

1 -np?Log[X] Log[d+ex”]3+p3 Log[fed ] Log[d+ex”]3+
n

n

e: ] Log[d+ex”]2Log[c (d+ex")P] -

3np?Log[X] Log[d+ex“]2Log[c (d+ex")P] -3p?Log|-

n
3nplog(x] Log[d+ex"] Log|c <d+ex”)p]2+3pLog[—e; | Log[d +ex"] Log]c (d+ex”)p]2+

n
nLog[x] Log|c <d+ex”>p]3+3pLog{c (d+ex”)p}2PolyLog[2, 1+ e: ] -
ex" ex"
6 p? Log[c (d+ex")?] PolyLog|3, 1+ | +6p*PolyLog[4, 1+ y ]

Problem 188: Result unnecessarily involves imaginary or complex numbers.

dx

JLog[c (a+bx?)P]

d+ex
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Optimal (type 4, 201 leaves, 9 steps):

V-a Vb x e (V@ +vb x
Jb div 3 e } Log[d +ex] _pLOg[— b v e } Log[d + e x]

+
e e

e
p Log|

Log[d+ex] Log[c (a+bx?)?] ) p Polylog|2, \/de—‘i;;axe] ) p Polylog 2, vgbmm:‘xe]
e e

e

Result (type 4, 262 leaves):

1 i
—|-p Log[—
e

a +x] Log[d +ex] -
Vb

iva
b
iVa + x| Log{m] +Log[d+ex] Log[c (a+bx?*)P] +
\/F \/Fdﬁ-]i\/?E

e ('\E*].l'\/FX)

ivb d+a e

' b (d
pLog| + x| Log[d+ex}+pLog[l\/? M

+x| Log]|

Vb Vbd-ivae

—

+

pLog|-

e('\/?+j\mx)
—Jl\/FdJr\/?e

p PolylLog|2, | +pPolyLog|2,

Problem 206: Result is not expressed in closed-form.
J(d+ex)’" Log[c (a+bx?)P] dx

Optimal (type 5, 301 leaves, 6 steps):

b*3p (d+ex) 2" Hypergeometric2F1[1, 2 +m, 3 +m, M]

bl/3d-al/3e

e (b¥3d-al%e) (1+m) (2+m)

2 bl/3 (d+ex)
b3 p (d+ex)?"Hypergeometric2F1[1, 2 +m, 3 +m, /
bt2d+ (-1)Y?al3e
(e (b¥2d+ (-1)*a%2e) (14m) (24m)) +

3
1s pm ) b*/3 (d +ex)
b3 p (d+ex)*"Hypergeometric2F1[1, 2+m, 3 +m,

bl/3d_ (71) 2/3 al/3 e

d 1+m b 3\ p
(e (b1/3d_ <_1>2/3a1/3e) (1+m> (2+m)) . ( +ex) Log[c <a+ X) ]
e <1+m>
Result (type 7, 399 leaves):
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_r (d+ex)" |- (bd®-ae®) (1+m) pRootSum[bd®-ae®-3bd*#l+3bdnl?-bul’g,
bem (1+m)?
Hypergeometric2F1[-m, -m, 1-m, - mfxlim] (d+de+:—):11 o o .
d?-2dnl+n12
bim(d+ex) (-3p+ (1+m) Log[c (a+bx*)P]) +2d? (1+m) pRootSum bd®-ae®-3bd*nl+
. 1 d+ -m
. Hypergeometric2F1[-m, -m, 1-m, - d+exfm] (d+e:jﬂ) 11 ]l -
d?-2dnul+ 012
d (1+m) pRootSum[bd®-ae®-3bd*nl+3bdnl?-bnl’g,
s d+ -m
Hypergeometric2F1[-m, -m, 1-m, - d+enxlim} (d+e;’;1) 112 o]
d?-2dnul+nm1?

Problem 207: Result unnecessarily involves imaginary or complex numbers.
J(d+ex)"‘Log[c (a+bx?)P] dx
Optimal (type 5, 205 leaves, 5 steps):
Vb p (d+ex)*"Hypergeometric2F1[1, 2 +m, 3 +m, M]

Vb d-+/-a e
e (\/Fd—\/:e) (1+m> (2+m)

Vb p (d+ex)2+m Hypergeometric2F1[1, 2 +m, 3 +m, j%d*—:‘):} (d+ex)1+m Log|c (a+bx2)p]
+

e(\/FdJr\/:e) (1+m) (2+m) e (1+m)

Result (type 5, 285 leaves):

-m

1

Vb (d+ex)
Vb em (1+m)2

e(*i\/?i*'\/gx)

(d+ex)’"

7(\/Fd+j\5e) (1+m)p

b d+1
Hypergeometric2F1[-m, -m, 1-m, vbd+ivae ] - (\/Fdfjﬁe) (1+m)
Ji\/?efx/Fex
Vb (d+ex b d-i
p ( ) Hypergeometric2F1[-m, -m, 1-m, - Vb d-iae
e(i\/a_+\/Fx) Ji\/?e+\/3ex

Vb m (d+ex) (-2p+ (1+m) Log|c (a+bx2)P”]
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Problem 210: Result unnecessarily involves imaginary or complex numbers.
b

J(d+ex)mLog[c (a+ -

X

p} dx

Optimal (type 5, 257 leaves, 9steps):
V-ap (d+ex) >" Hypergeometric2F1[1, 2 +m, 3 +m, M}

\-a d-/b e
e(ﬁd—x/?e) (1+m) (2+m)

+

V/-a p (d+ex)*"Hypergeometric2F1[1, 2 +m, 3 +m, M]

+/-a d+\/b e
e (\/:dJr\/?e) (1+m) (2+m)

2p (d+ex)*"

Hypergeometric2F1[1, 2+m, 3+m, 1+ ed—x} (d+ex)™"Log|c (a+ l)p}

XZ
+

de (2+3m+m?) e (1l+m)

Result (type 5, 310leaves):

o
em (1+m)
d " , d 1 ,
(d+ex)" |2dp (1+— Hypergeometric2F1[-m, -m, 1-m, - —| ——(x/?d+1m/?e)
ex e x Jva
d .
\/?( rex) Hypergeometric2F1[-m, -m, 1 -m, Vadrivb e ] -
e(—im/?+\/?x) ivb e-+/a ex
d
L (Vadoivhe)p| 2 ldrex
a e(j\/F+\Ex>
Hypergeometric2F1[-m, -m, 1-m, - Vad-ivbe ] +m(d+ex) Log[c [a+£ p]
iVb e++/a ex x?

Problem 216: Attempted integration timed out after 120 seconds.
JLog[c (d+exm)?]

f+gx

dx

Optimal (type 8, 23 leaves, 0steps):
ot Log[c (d+ex")P]

» X]
f+gx

Result (type 1, 1leaves):

2P
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Problem 226: Result unnecessarily involves imaginary or complex numbers.

dx

JXS Log[c (a+bx?)P]

d+ex

Optimal (type 4, 394 leaves, 21 steps):
Z\EdszrcTan[@] 233/2pAr‘cTan[@}

2d’px 2apx dpx? 2px® Va Ja
- + + - + - +
e3 3be 2e? 9e Vb e3 3b32e
e (v/-a -v/b x e [+/-a +V/b x
d3pLog[ o el e ]Log[d+ex} +d3pLog[— e e }Log[d+ex] )

4 4

e
d?x Log[c (a+bx?)P| x*Log[c (a+bx?)P| d(a+bx?) Log[c (a+bx?)?]

+

e

e3 3e 2be?
¢ Log [+ e x] Log[c (a+bx2)?] o pPolylog[2, -] a2 ppolylog[2, Lo x|
et ’ et et
Result (type 4, 509 leaves):
3 12 a3/2 e3pArcTan[@}
I 36d2eprMf9desz2+4e3px3+ va
18 e* b b3/2
181‘1\/?d2epLog[—5\/g+x} _1811\/a_d2epLog[%+x] )
) Vb
18d3pLog[—jﬁ+x] Log[d+ex]—18d3pLog[i\/?+x] Log[d+ex] +
Vb Vb
. b (d ; b (d
18d3pLog[l\/;+x] Log[w}+18d3pmg[—]l + x| Log{M +
Vb Vb d-iva e Vb Vb d+iva e
9ade?pl b x?
acerp c:)g[a+ x] -18d?exLog[c (a+bx?*)P] +9de*x? Log[c (a+bx?)P] -
6 x*>Log|c (a+bx?*)P| +18d> Log[d+ex] Log[c (a+bx*)"] +
e(x/?—ix/?x) e(\/a_Hi\/Fx)
18 d* p Polylog |2, ] +18d® p PolyLog|2,

ivb d++a e ~ivb d++va e

Problem 227: Result unnecessarily involves imaginary or complex numbers.

dx

sz Log[c (a+bx?)P]

d+ex

Optimal (type 4, 313 leaves, 17 steps):
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Vb x ) e (vV-a -V/b x
, 2+/a dpArcTan| \/zT] d?p Log| e | Logld+ex]

e? 2e b e? e3

deLOg[fe +/-a +/b x

Vb dv e ] Logld +ex] dxlog[c (a+bx?)P] (a+bx?) Log[c (a+bx?)P]

+ +
e3 ez 2be
Vb (d+ex Vb (d+ex)
d? Log[d +ex] Log[c (a+bx?)P] d?p Polylog |2, b o : e] d?p Polylog|2, 75 as : e}
e3 ) e3 ) e3
Result (type 4, 438 leaves):
4bdeprbe2px2+2j1\/?\mdepLog[f1\5+x]7
2be? NS
Zj\/?\/FdepLog[l\/;er}—2bd2pLog[—l\E+x] Log[d+ex] -
Vb Vb
i i \/F d+ex
2bd2pLog[1\E+x] Log[d+ex]+2bd2pLog[l\/?+x} Log[#]+
Vb Vb Vb d-i+a e
i \/F d+ex
2bd2pLog[71\/?+x] Log[#]+ae2pmg[a+bx2]—
b Vb d+ia e

2bdexlog[c (a+bx*)P] +be*x?Log[c (a+bx*)P] +2bd? Log[d+ex] Log[c (a+bx?)P] +
e(x/?—im/?x) e(x/?u‘m/?x)
2bd?pPolyLog|2, | +2bd?pPolylog|2,
ivb d++a e ~ivb d++a e

Problem 228: Result unnecessarily involves imaginary or complex numbers.

dx

Jx Log[c (a+bx?)P]

d+ex
Optimal (type 4, 256 leaves, 14 steps):
ZﬁpArcTan[%] dp Log[m] Log[d + e X]

2pXx /b d+/-a e
- + + +
e Vb e e?
e [+/-a +Vb x
dpLog[— o aT e ]LOg[dJrex]erLog[c (a+bx2>p]7
e? e
dLog[d+ex] Log[c (a+bx?)P] dpPolylog|2, J;d_m:(e} dp PolyLog|2, f;mm:xe}

+

2 2 2

e e e

Result (type 4, 357 leaves):
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b
-— |2epXx - -
2 px+

e Vb Vo
iva

im/?epLog[fijg+x] j\/?epLog[%er]

Q

i

dplog|- +x| Log[d+ex] -dpLog| +x| Log[d+ex] +

Vb

55

i

+ x| Log[m} +dpLog[—£+x] Lo {M

Vb Vb d-i+va e Vb g\/Fdnm/?e

exlog[c (a+bx?)P] +dLog[d+ex] Log[c (a+bx?)?] +
e(\/?ﬂiﬁx) e(x/?u’m/?x)
| +dpPolyLog|2,
ivb d++a e ~ivb d++a e

dplLog|

] -

dpPolylog|2,

Problem 229: Result unnecessarily involves imaginary or complex numbers.

JLog[c (a+bx?)P]

d+ex

dx

Optimal (type 4, 201 leaves, 9 steps):

e (v/-a -v/b x e (v/-a +V/b x
_pLog{ e | Log[d +ex] _pLog[— e | Log[d +ex] )
e e

Log[d +ex] Log[c (a+bx2)P] ) pPolylog|2, vgbd,dﬁ—:e] ) p PolyLog|2, yvbd:h:(e]

e e e

Result (type 4, 262 leaves):

1 i+a
=|-plog|- +x| Log[d+ex] -
e Vb

\/F(d+ex>

+x} Log[d+ex}+pLog[ + X Log[—]+

Vb Vb Vb d-i+a e

iva \/F(dJrex)
+x] Log[—

Vb Vb d+i+va e

e(\g—j\/Fx) e(\/?Jrj\mx)

| +pPolyLog|2,

ivb d++a e ~ivb d++a e

iva iva

p Log|

—

pLog|- | +Log[d+ex] Log[c (a+bx?)P] +

p PolylLog|2,

Problem 230: Result unnecessarily involves imaginary or complex numbers.

dx

JLog[c (a+bx?)P]

x (d+ex)

Optimal (type 4, 247 leaves, 14 steps):
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8\/:+\/FX

e (v-a -\Vb x
p Log| N | Logld+ex] ) plog|- N | Log[d+ex] )
d d
Log[’b:z} Log|c (a+bx2)p] ) Log[d +ex] Log|c (a+bx2)p] X
2d d
p Polylog|2, j%‘d—e:ﬂ p Polylog|2, j%‘dv—e_:i} ) pPolylog2, 1+ 2]
d d 2d

Result (type 4, 361 leaves):

1 p Log[x] Log[lfjﬁx]+pLog[x] Log[1+ij}prog[fj\/?+x] Log[d+eXx] -
d VT vz /b
i i b (d
pLog[l\/?er} Log[d+ex}+pLog[l\/;+x} Log[w]+
Vb Vb Vb d-i+a e
i b (d
pLOg[—l\/?+X] Log[M - Log[x] Log[c (a+bx2)p}+
Vb Vb d+i+a e
Log[d+ex] Log[c (a+bx?)?| +pPolyLog|2, —ij] +pPolylog|2, i\/Fx] +
e Va
e(\/?—j\/gx) e(x/?m‘m/?x)
p PolyLog|2, | +pPolyLog|2,
ivb d++a e ~ivb d++a e

Problem 231: Result unnecessarily involves imaginary or complex numbers.

dx

JLog[c (a+bx?)P]

X2 (d+ex)
Optimal (type 4, 306 leaves, 16 steps):

ZWpArcTan[l%} epLog[m} Log[d+ex] epLog[JE e lb | Log[d +ex]
a

~ Vb div/-a e ~ Vb d-+/-a e B
\/a_d dz dz
Log[c (a+bx2)p} e'-og{*b:z] Log|c <a+bx2)p} elog[d+ex] Log|c (a+bx2)p]
_ N _
dx 2d? d?
epPolylog|2, j%m—:x)ﬂ epPolylog|2, j%m—f:):] ) epPolylog[2, 1+ baiz]

d? . d? 2 d2

Result (type 4, 417 leaves):
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ZdeArcTan[ﬁ] .
L Ja +eplog[x] Log[lfl\/FX]+
d? Va Va
epLlog[x] Log[1+j\/FX}—epLog[—i\/?+x] Log[d+ex] -
Va Vb
; i b (d+
epLog[IHer] Log[d+ex]+epLog[l\/?+x] Log[M]Jr
Vb b Vb d-iva e
i b (d dL bx2)P
epLog[—]H/;+x] Log| Vb (drex) - oglc (a+bx)"] ~elog[x] Log[c (a+bx?)P] +
Vb Vb d+iva e X
]'l\/FX j\mx

elog[d+ex] Log[c (a+bx?)P| +epPolylog|2, -

] +

| +epPolylog|2,
a a

e(x/?—ix/?x) E(\/?+]'].\/FX)
epPolylog|2, | +epPolyLog|2,
ivb d++a e ~ivb d++a e

Problem 232: Result unnecessarily involves imaginary or complex numbers.

L b 2\p
J oglc (a+bx?)P] i
X3 (d+ex)
Optimal (type 4, 371 leaves, 21 steps):
b x 2 e [V-a Vb x
_Zx/FepAr‘cTan[ = ] +prog[x] +e p Log| N | Logld +ex] )
Ja o ad e
e (\/-a +1/b x
e’pLog|- Vb dva e | Log[d +ex] bplog[a+bx?| Log[c (a+bx?)?]
- - +
d3 2ad 2dx?
elog[c (a+bx?)P] e? Log[—baiz] Log[c (a+bx?)P] o2 Log[d+ex] Log[c (a+bx?)P]
+ - +
d? x 2d3 d?
e? p PolyLog|2, Jﬁbgdd—e:):] e? p Polylog|2, —J%‘d—e:ﬂ ) e2pPolylog[2, 1+ ]
d? d3 2d?

Result (type 4, 503 leaves):
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4\/FdepAr‘cTan[@} ) .
- Vi - 2bdiplogx] +2e?pLlog[x] Log[lflwx}Jr
2d3 Va a Va
2e?pLog[x] Log[1+].H/F)(]—Zeszog[—jl 2 + x| Log[d+ex] -
Va Vb
i i b (d
2e2pLog[l\/?+x] Log[d+ex]+2e2pLog[l\/a—+x} Log[M]+
b Vb Vb d-iva e
i b (d bd?pL b x2
2e2pLog[—]H/a_+x}Lo[\/—< rex) |+ P Log|a - X]+

g
Vb Vb d+iva e a

d?>Log[c (a+bx?)P] 2delog|c (a+bx?)P]

-2e”Log[x] Log[c (a+bx?)P] +

]'].\/FX Ji\/FX

| +2e?pPolylog|2,
a Va

e(\/?—j\/Fx) e(\/?Jrj\mx)
| +2e?pPolyLog|2,
ivb d++a e ~ivb d++a e

x2 X

2e’Llogld+ex] Log[c (a+bx*)P] +2e”pPolylog|2, -

2e?pPolylog|2,

Problem 247: Result unnecessarily involves imaginary or complex numbers.

b \P
Jx3Log[c (a+xf2) ] »
d+ex

Optimal (type 4, 421 leaves, 25 steps):

2bpx+ ZWdeAPcTan[%] ) 2b3/2pAr‘cTan[%} ) dZXLOg[C (a+%)p} 7

3ae a e3 3a32e e3

dx? Log|[c (a+ XA)F’} x3 Log|c (a+ XA)F’] d* Log|c (a+ :f)p] Log[d + e X]
N _

2 2

2¢e? e et
Vb —/-a x
3 _ex d®p Lo ﬂ—)— Log[d+e
2d°p Log]| d}Log[d+ex}+ p Log| \/?mﬁe} gld+ X]+
et et
e (Vb +V/-a x
d3pLog[— e e ]Log[d+ex] 7bdpLog[b+ax2] )
et 2ae?
3 J-a (d+ex) 3 V-a (dex
d> pPolyLog[2, ~ -2 €2 | +d pPolylog[2, =2 @2x | ) 2d*pPolylog[2, 1+ =]
et et et

Result (type 4, 528 leaves):



36 | Mathematica 11.3 Integration Test Results for 3.4 u (a+b log(c (d+e x~m)”~n))~p.nb

1 abe’px 4b3/2e3pAr‘cTan[l&] b
— |- + -6d?exlog|c (a+—
6e* a a3/2 X2

p

|+

b\ b\ ij/FdzepLog[fﬂ+x]
3de?x? Log|c (a+— Ja

x2 Va

ij/FdzepLog[b@er}

+6d® Log|c (a+ b p] Log[d+ex] +12d3pLog[x] Log[d +eXx] -
Va x?
6d3pLog[—jl + x| Log[d+ex}—6d3pLog[jl +x| Log[d+ex] +
Va a
i d i d
6d3pLog[lW+x] Log[m]+6d3pmg[fjl + x| Log[M -
“a Vad-i4/b e Va Vad+i+b e
3bde?plL b 2
12d3p Log[x] Log[1+g]+ ©*pLog[brax’] —12d3pP01yLog[2,—ede}+
a
e(\/F—Ji\Ex) e(\/FJrj\Ex)
6 d° p Polylog|2, | +6d®pPolyLog|2,

ivad+Vb e -ivad+Vb e

Problem 248: Result unnecessarily involves imaginary or complex numbers.
sz Log|c (a+ :—Z)p]
dx
d+ex

Optimal (type 4, 353 leaves, 21 steps):
2/b dpArcTan| 2] dxLog[c (

a+ :—Z)p] x? Log|c (a+ L)p]

+ X +
Va e? e? 2e
d? Log|c (a+ %)p} Log[d+ex] 2d?plog|[-°*]| Log[d+ex]
X + d _
e3

e3

deLog[—(—)—e Vo e x | Log[d +ex] deLog[——(—le oo x
V3 dib e

V3 dvb e | Log[d +ex] bpLog[b+ax?]
_ . _
e3 e3 2ae
d? p Polylog|2, %d—}t] d? p Polylog|2, %‘%ﬂ 2d2pPolylog[2, 1+ °X]
- +
e3 3

e e3

Result (type 4, 4701leaves):
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b P b\p
-2adexlogfc|a+ —| | +ae’x?Log[c |a+ —| | +
2aed X2 X2
\'b

2]‘1\/?\/FdepLog[—jl +x]—21’1\/?\/FdepLog[jﬁ+x}+

a a
b\P

2ad’Llog|c (a+ - | Log[d+ex] +4ad?plog[x] Log[d+ex] -
X

i

2 _j]' b _ 2
2ad’plog| +x] Log[d+ex] -2ad?pLog| +x]| Log[d+ex] +

a a
i+b \/?(dJreX) i+b \/?(d‘i’ex)
2ad’plog| +x| Log| ——————] +2ad’pLog|- +x] Log| —————] -
Va Vad-i+b e Va Vad+ib e

4ad’plog(x] Log[1+ e(TX] +be?plog|b+ax?] -4ad?pPolylog|2, _ed—x] N

e(x/?—im/?x) e(x/?u‘m/?x)
2ad?pPolyLog|2, | +2ad?pPolylog|2,
iva d+Vb e ~iva d++/b e

Problem 249: Result unnecessarily involves imaginary or complex numbers.

x Log[c (a+ 2P
J el 2)T
d+ex

Optimal (type 4, 291 leaves, 18 steps):
ZWpArcTan[%} ) x Log|c (a+ %)p}
JVa e €

dLog|c (a+ Xg)v} Log[d + e X] ) 2dpLog[—ed—X] Log[d+eX]

2

+

e? e?
e (/b -\/-a x e [v/b +\/-a x
dplL Log[d dpLog|- Log[d
pLog| ﬁmﬁe} og[d+ex] ) p Log| ﬁdwe] og[d+ex] )
e? e?
dpPolylog[2, 214X ] gppolylog|2, -2 (dex ex
p PolyLog| ﬁdfﬁe} p PolyLog| ﬁwﬂ] _2dpPolyLog[2,1+ x|
e2 e2 e2

Result (type 4, 392 leaves):
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p

j\/FepLog[f%er] i\/FepLog[%+x]

1 -exlog|c (a+3 + _ .
¢ < Va V2
dLog|c (a+3 p} Log[d+ex] +2dpLog[X] Log[d+ex]—dpLog[—jH/F+x} Log[d +ex] -
x? Ja
. i d+
dpLOg{l\/F+x] Log[d+ex1+dpLog[]l b + x| Log[M +
Va Va Vad-ivb e
i d
dpLog[—]H/Fer] Log[m]—zdpmg[x] Log[1+e—x}—2dpPolyLog[2,—e—X]+
\/; \/?d+]i\/Fe d d
e(\/Ffi\Ex) e(x/?u’m/?x)

dpPolylog|2, | +dpPolyLog|2,

ivad+Vb e -ivad+Vb e

Problem 250: Result unnecessarily involves imaginary or complex numbers.

b \P
JLog[c (a+x—2) ] .
d+ex

Optimal (type 4, 241 leaves, 13 steps):

Log|c (a+x%)p} Log[d + e x] ) 2pLog[—%] Log[d + e X]

e e
Vb --a x e (b +vV-a x
Log[ L=y Log|- L
pLog| T /b e | Logld+ex] 7P og| = | Log[d +ex] )
e e
-a_ (d+ex V-a (d+ex) X
p Polylog|[2, D—We} p Polylog|2, ﬁmﬁJ ) 2pPolylog[2, 1+ °X]
e e e

Result (type 4, 299 leaves):
P ivb

| Log[d+ex] +2pLlog(x] Log[d+ex] -plog|-

b
Log[c (a+—2 +x| Log[d+ex] -

e X ﬁ
i i d
pLog[l\/Fer] Log[d+ex]+pLog[]l b + x| Log[M +
Va Va Va d-i+b e
i d
pLog[fl\/F + x| Log[M] -2plog(x] Log[1+ 2] - 2pPolylog|2, 72] +
\/? \/?d+]l\/Fe d d
e(x/?—ix/?x) e(x/?u‘m/?x)
p PolylLog [2, ] +p PolyLog [2, }

ivad+vb e -ivad+Vb e
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Problem 251: Result unnecessarily involves imaginary or complex numbers.

J\Log[c (a+x%)p} .
x (d+ex)

Optimal (type 4, 287 leaves, 18 steps):

Log[c <a+ XL)F’] Log[—i} Log|c (a+ 3)'0} Log[d + e x] 2pLog[f%] Log[d + e x]

2 XZ

+

2d d d
e (Vb -+/-a x e (Vb +/-a x
pLog{JﬁH Log[d + e x] . pLOg[— o db e } Log[d +ex] ) pPolyLog[z, 14+ i] )
d d 2d
-a (d+ex V -a (d+ex X
p PolyLog|2, D—Lﬁd,ﬁe} p Polylog|2, ﬁmﬁJ 7 2pPolylog[2, 1+ °X]

Result (type 4, 405leaves):

p] Log[x] - p Log[x]?+pLog[x] Log[1- iVa x
Vb

1 b
S -Log|c [a+—2 ]+

X

]'l\/?X
Vb

b \P
p Log[x] Log[1+ | +Log|c (a+ - | Log[d+ex] +2pLog[x] Log[d+ex] -

X

i i

pLog|- b +x| Log[d+ex] -pLog| +x| Log[d+ex] +

a

Va
j\/F+x} Log[—\g (d+ex) | +plLog[- —— +x] Log[—\/? (d+ex) _
\a Vad-i+b e \a Vad+ib e
]'l\/?X Ji\/?X}_

| +pPolyLog|2,
e x e ( e (\/Fﬂi \EX)
2pPolylog|2, —7] +pPolylog|2, | +pPolyLog|2,

p Log|

2pLlog[x] Log[1+ ed_x] +pPolyLog|2, -

\/F—j\Ex)

Vb Vb
JiﬁdJr\/Fe —J'l\/;d+\/Fe

Problem 252: Result unnecessarily involves imaginary or complex numbers.

JLog[c (a+ )'(%)p} o
x? (d+ex)

Optimal (type 4, 357 leaves, 22 steps):
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zﬁpArcTan[%} Log[c (a+ XL)F’] elog[c (a+ XL)F’] Log[- 2]

2 2 aXZ

2p
— + - + +
d x Vb d dx 2d?

M} Log[d + e x]

eloglc (a+)%)p} Log[d + e X] ZepLog[—ed—X] Log[d+ex] epLog|

X i Ja /b e
d? d? d?
e [vV/b +v/-a x
epLog|- NP | Log[d +ex] ) epPolylog|2, 1+ a%] )
o 2
- d+e x - d+e x X
e pPolyLog|2, D—ngd_}e} ) epPolylog|2, ng = e] ) 2epPolylog[2, 1+ 2]
d2 dz d2

Result (type 4, 472 leaves):

1 | 24dp ) ZﬁdpAr‘cTan[%] d Log|c (a+%)p}

= - X - elog|c [a+R p] Log[x] -epLog[x]?+
d2 | x NCY X x2
epLlog[x] Log[l—j\/gx}+epLog[x] Log[1+i\/?X]+eLog[c [a+£)p] Log[d+ex] +
b Vb x?
2eplog[x] Log[d+ex]—epLog[—j\/F+x] Log[dJrex]—epLog[jl b +x] Log[d +ex] +
Va Va
i d i d
eplLog| x| Log[m]%pmg[ﬂﬁ”} Log[M},
a Jad-i+b e \a Vad+i+b e
2epLlog[x] Log[1+ﬂ} +epPolylog|2, —i\/?X] +epPolylog|2, i\/?x} -
d Vb Vb
e(\/g—j\/?x) e(\/FHi\Ex)

| +epPolylog|2,

ivad+Vb e -ivad+Vb e

ex
2epPolylog|2, - 7} +epPolyLog|2,

Problem 253: Result unnecessarily involves imaginary or complex numbers.

JLog[c (a+ :%)p} .
x3 (d+ex)

Optimal (type 4, 414 leaves, 25 steps):
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zﬁepArcTan[%] (a+:_z> Log|c (a+)%)p}
- +

2dx?  d?x Vb d? 2bd

P 2ep

eLog[c(aJr;%)p} e2Log[c(a+X—z)p}Log[—T] ezLog[c(a+:—2)p]Log[d+ex]

XZ

d? x 2d3 d?
2e2pL ex] L d eszog[M} Log[d+ex]
e’p og[—d} ogl +ex]+ N .
d3 d3
WJAEX
2pLog[-* Log[d 2 b
e?pLog| e a o e | Log[d+ex] e p PolyLog|2, 1+axz} )
d? 2d3
V- dre x - d+e x X
e?pPolylog|2, F:dfv‘ie] ) e? p Polylog|2, \/%dﬂ/e?e} 7 2e2pPolylog[2, 1+ °X]
d? d? d?

Result (type 4, 643 leaves):

1
S 7bd2p+4bdepx+4ﬁﬁdepx2Ar‘cTan[\5X} +
2bd?x? Vb
b \P b P
bd? Log|c (a+7) | -2bdexLog|c (a+f2 | -2ad?px®Log(x] -
X X
b\P LvVa X
2be’x*Log|c (a+f | Log[x] -2be’px?Log[x]?+2be’px? Log[x] Log[l—]l\/— |+
x2 Jb
. b\
2be?px?Log[x] Log[1+l\/gx]+2be2x2Log[c [a+— | Log[d+ex] +
Vb x?
1\ b
4be?px®Log[x] Log[d+ex]—2be2px2Log[—l\/7+x} Log[d+ex] -
a
i i+/b a (d+ex
2be2px2Log[1l + x| Log[d+ex}+2besz2Log[]l + x| Log[# +
Va \a Va d-i+/b e
ib \/? d+ex
2be2px2Log[—l\ﬁ+x] Log[#]—4be2px2mg[x} Log[1+g}+
a VJad+ib e d
i vVa X
adszzLog[b+ax2]+2be2px2PolyLog[2,—lr |+
Vb
2be?px?Polylog|2, 1\/;)(] -4be?px?PolyLog|2, —ﬂ} +
Vb 4
e(x/?—ix/?x) e(\/FHi\/?x)
2be?px?Polylog|2, | +2be?px?Polylog|2,

iva d++b e -iva d+vVb e
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Problem 263: Result unnecessarily involves imaginary or complex numbers.

L P
J og[c (d+ex)P] i
f+gx?
Optimal (type 4, 229 leaves, 8 steps):
e (VF E x e [V FE x
Log[c (d+ex)P] Log| NENT ] ) Log[c (d+ex)P] Log| NENT ]
2V/-f Vg 27-F Vg
_ Mé d+e x Mé d+e x
p PolyLog|2, eﬁ—dx/g] ) p Polylog|2, eﬁmﬁ]
2V/-F Vg 2V/-f Vg
Result (type 4, 232 leaves):
Ar‘cTan[%] (-pLog[d+ex] +Log[c (d+ex)P]) )
VFE
: _ /g (drex) Vg (d+ex)
; i (Log[d+ex] Log|[1 —ie\/?m\/E] +PolyLog|2, ﬂieﬁmﬁ]) )

2F Vg

i (Log[d+ex] Log[l— M)_] +POlyLOg[2, Vg (drex) ])
]ié\/?er\/E J'le\/?er\/E

2V Ve

Problem 266: Result is not expressed in closed-form.

JLog[c (d+e&)p}

f+gx?

dx

Optimal (type 4, 541 leaves, 19 steps):
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e (a+ e )] Log[ L
Log|c (d+e/Xx Log
B ( ) e~ -/ —Ff +dg¥/4
2v/-f Vg
e \7ﬁ +g1/4w
(-F) Mgt /x Log[c (d+e/x |°] Log
Log|c (d+e\/_) ]Log[ NPT ] ) [ ( ) ] [ ==y
2+/-f Vg 2+/-F /g
(-F) Vg X Polylog[2, - S l2ex
Log c [d+e/x )] Log[ o] PPou ==
2+/-f \/E 2+/-F Vg
g4 (dre/x g/t [dre/x. g'/4 (d+e/x
_ p PolylLog|2,
pPolyLog[Z, e(fﬂlﬂfdgﬂ} ) [ eJiQ%?T+d§“] ) pPolyLog[Z: e(fﬂqugv4]
2V-f g 2V-F g 2V/-f Vg
Result (type 7, 227 leaves):
_r
Ve
1/4 1/4
ArcTan|[1 - XEE}L__XE{J +ArcTan[1+ XEE}L__XE{J (pLog[d+—exﬁ;q —Log[c(d-rew5:>p])+
.F1/4 'F1/4
jLezpRmﬂSwn@4f+d4g—4d3gm1+6d2gmlzf4dgtﬂ3+gtﬂ4&,4————LL————
4g d? - 2da1 + 512
—Log[d+e\/;]2+2Log[d+e\/?} Log[1 - M} +2Polylog|2, M} &
H#1 #1

Problem 267: Result unnecessarily involves imaginary or complex numbers.

Log[c (d+ —* p]
( W) dx
f+rgx?

Optimal (type 4, 561 leaves, 20 steps):
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e g1/47\“/’\/’f
Log|c <d+ L)p] Log | - | Log|c (d+ L)p] Log|- ]
B Vx d\/ﬁﬂegl/“ Vx: d\/f—egl/4
2v/-f Vg 27 -F Vg
_e U Ix ) e L x J
LOg[C (d+ \/7) ] Log[d“ﬂl/ﬁegl/h] LOg[C <d+ \/Y) ] Log[id(iﬂl/kegl,&:} B
2+/-f Vg 24/ F Vg
Polylog|2 o (mef] o [d+ :]
pPolylog|2, ——— x
d\/Fiegl/A N pPOIyLOg[Z’ d(-F)Vi egl/s } )
2+/-f g 2+/-F /g
o (m ;] () Vs [d—]
p PolylLog|2, —————~—~ Jx
[ d~ - F e gl/’4 } P POlyLOg[Z, d (—F)YV4ee gl/a }
2/-f g 2+/-F /g

Result (type 4, 895 leaves):
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1/4
. 4pAr‘cTan[1—\/?g17/4\g} Log[d + € |+
aF g f Vx
1/4
4pAr‘cTan[1+M] Log[d+ € }+4pAr‘cTan[ X]Log[d+ € }—
£1/4 x VE VX
1/4 p 1/4 p
4Ar‘cTan[1— M] Log[c (d+ ] —4Ar‘cTan[1+ M] Log[c [d+ } -
f£1/4 X fF1/4 X
X e _ gt/ (e+d\/7) e
4pAr‘cTan[ }Log[7+\g]—21pLog[1+ ]Log[er&}Jr
ﬁ d (—1)1/4df1/4—eg1/4 d
gl/4 <e+d\/7) e
2iplog|l+ }Log[—+&]f
(—1)3/4df1/4—eg1/4 d
gl/4 <e+d\ﬁ) e
2iplog|l- | Log[= ++/x | +
(—1)1/4df1/4+eg1/4 d
g% [e+d/x
2iplog|l- ( ) }Log[g+\/;]+2pAr'cTan[\/EX]Log[x}f
(—1)3/4df1/4+eg1/4 d \/?
_1)\v4 g”“ﬁ _1)1/4 g1/4V?
ijog[l— ( ) 14 ]Log[x] —J‘lpLog[1+ ( ) 14 ]Log[x] +
_1 3/4 glMW 1 3/4 gl/“ﬁ
iplog|l- (-1) Yy | Log[x] +1ipLog[l+ (-1) e | Log[x] -
g1/4(e+d\/?) g1/4(e+d\/Y)
ijPolyLog[Z, - ] +21’1pPolyLog[2, - } -
(_1>1/4d.|:1/4_eg1/4 (—1)3/4df1/4—eg1/4

g1/4(e+dﬁ> g1/4(e+d\/7)

2 i pPolylLog [2, ] +2 1 pPolylLog [2,

(—1)1/4df1/4+9g1/4 <_1>3/4df1/4+eg1/4
| (_1>1/4g1/4\/; . <_1)1/4g1/4\/?

21 pPolylLog [2, - e ] -2ip PolyLog[Z, 14 ] +
| (71>3/4g1/4\/? ' (71)3/4g1/4&

21 pPolylLog [2, - Py ] +2 1 pPolylLog [2, 14 ]

Problem 274: Result more than twice size of optimal antiderivative.
J(-FJrgxz) Log|c (d+ex2)p}2dlx

Optimal (type 4, 548 leaves, 30 steps):
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2 SﬁfpzAr‘cTan[@}
8fp2x7732dgpx+igp2x3f LI
ge 27 Ve
. 2 , 2
32d3/2gp2Ar‘cTan[%} +41\/?fp2Ar‘cTan[%] _41d3/2gp2APcTan[%] )
9e3/2 Ve 3 @3/2
2 e x 2+/d 3/2 2 e x 2+/d

8+/d fp?ArcTan| o ] LOg[ﬁﬂiﬁx] ) 8d*/2gp?ArcTan| o ] LOg[ﬁqﬁx}

Nry 3 e3/2

4d L d 2)Pp
4fpxLog|c (d+ex2)p}+ gpxLoglc [drex) ]_
3e

4 i . 4\/?FpAr'cTan[%] Log[c (d+ex?)P]
—gpx’Logc (d+ex?)P?] + -
9 Je
4d3/2gpAr‘cTan[@] Log|c (d+ex?)P]

Vd 2 1 2

313/2 +fxLlog|c (d+ex?)?] +;gx3Log[c (d+ex?)P]+

: 2 _ 2yd © 4372 2 _ 2yd

4i~/d fp Polylog|2, 1 \/Fﬂiﬁx] _4]1d gp?Polylog(2, 1 \Hﬂiﬁx]

\/? 3e3/2

Result (type 4, 1125leaves):



Mathematica 11.3 Integration Test Results for 3.4 u (a+b log(c (d+e x”~m)”~n))”p.nb | 47

\/?Ar‘cTan[l%]
2fp|-2e - p +xLlog[d+ex?|| (-pLog[d+ex?] +Log[c (d+ex?)?]) +
5 dx 3 d3/2Ar‘cTan[@] 1
ng - —e |-— 3 — ¢ \/(T +_X3L0g[d+eX2]
3 e2 3e e5/2 3

(-pLog[d+ex?] +Log[c (d+ex?)P]) +fx (-pLog[d+ex?| +Log[c (d+ex?)P])?+

ng3 (-pLlog[d+ex’] +Log|c (d+ex2)p])2+fp2 xLog[d+ex2]27
3

i 78\/?)(*4]'1\/?“’8[*1\5 +x] +4\HAPcTan[\/?X] Log[,jﬁ

Ve Ve Vd Ve

Ji\/?Log[fjlv?+x}2+4j1\/?Log[j\H + x| +4\/?Ar‘cTan[\/?X
e Vd Ve

iV 1724 Log[- Y L x] Log[E - LYE X
Ve Ve 2 2+/d

Zix/FLog[i\/? + x| Log[£+ Jid?x] +4+/e xLog[d+ex?] —4\/?Ar‘cTan[\/?X]
Ve 2 2+/d Vd

Ji\/?x Ji\/?X}
2+/d 2+/d

1 1 X
g p? 7x3Log[d+ex2]2— 96d+e x-8e¥?x>-24d*2ArcTan| | +361d*>?2
3 27 e3/2 ~/d

ivd Ve x id ivd 2

+x| -36d*2ArcTan]| | Log| - +x| -91d¥?Log[-
e Vd Ve Ve
361‘1d3/2Log[jH/?+x}—36d3/2Ar‘cTan[\/?X]Log[jﬁ+x i iVd
Ve Vd Ve Ve
j“/?+x]Log[l-i\/?x}-lsjdmmg[i\/? 1 ive x

Ve 2 24/d Ve 2 2+/d

+X]+

i

| Log| +x] -

=

i\/?Log[

+

Log[d+ex?] +21i+/d PolyLog|2, L | -21i+/d PolylLog|2, 1+
2 2

Log |-

18 i d*? Log| -

36d+/e xLog[d+ex?| +12e¥2x* Log[d + e x?| + 36 d*2 ArcTan|
Vd

1 i+ve X 1 ive x
18 i d*? PolyLog[2, ~ - ive | +18i d*?Polylog(2, — + ive ]

2 2+/d 2 2+/d

Problem 341: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

JLog[c (d+ex?)P]

X (-F+gx2)

dx



48 | Mathematica 11.3 Integration Test Results for 3.4 u (a+b log(c (d+e x~m)”~n))~p.nb

Optimal (type 4, 119leaves, 8steps):

Log =] Logc (d+ex)?] Log[c [d+ex?]?] Log[ = FEx]

2f 2f

ef-dg

p Polylog[2, - M} p Polylog[2, 1+ ETXZ}
+
2f 2f

Result (type 4, 663 leaves):

1 ive X
-— |2pLog[x] Log[l—IL
2f /d

ivd ﬁ(ﬁ’jﬁx>

+x] Log|

%

1 X

} +2plLlog(x] Log[1+

] +

A

Ve (VF-ie x|
Ve Ve A -+/d Vg Ve VFf ++/d Vg
id \/?(\FJJL\/EX) \/?(\Fﬂ'l\/gx)
+x| Log ] +pLog| +x] Log| -
Ve Ve Nf -d Vg Ve Ve VFf ++/d Vg

:

p Log|

| +pLog[- +x] Log]|

=i

i

pLog|-

d + x| Log[-F+gx2]—pLog[jl d +x| Log[f+gx?] +
e e

jﬁX}JerPolyLog[Z, ive x
Vd Vd
\/E(\/F—J’L\/?x) \/E(\/F—Ji\/?x)

| +pPolyLog|2, ]+
e VT AT VN AT
Ve (Va vive x| Ve (Vd +ive x|

| + pPolyLog|2,
e F Ad Ve N Ad g

2 Log[x] Log[c (d+ex?)P| -pLog|- !

Log|c <d+ex2)p} Log[f +gx*] +2pPolylog|2, -

] +

p PolyLog|2,

p PolyLog[Z,

Problem 342: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

JLog[c (d+ex?)?]

X3 (f+gx?)

dx

Optimal (type 4, 176 leaves, 12 steps):

eplog[x] epLlog[d+ex?] i Log|c (d+ex2)p} 7g|-03[*ed*x2] Log|c <d+exz)p}

df 2df 2fx? 22

+

gloglc (d+ex?)?] Log[e{%] ) gpPolylog|2, —g{%] ) gpPolylog[2, 1+ <X

2 £ 22 2 2

Result (type 4, 791 leaves):
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]'l\/?X

2efpx?Log(x] +2dgpx®Log[x] Log[1- |+

2df2x? Jd
ive x id \/?(ij\/Ex)
| +dgpx®Log]| +x| Log]| |+
Ve Ve Ve VE VA
i \E(\/?—Jl\ﬁgx)
dgpx?Log|- +x] Log]| +

Ve Ve NF AT

Ve (VF +ive x|

Ve Ve VF a Vg

; Ve (VF +ivE x

\Her] Log ( 8 )}efpszog[dJrexz}deog[c (d+ex?)P] -

Ve Ve NF Ad g
i/d

e

2dgpx?Log[x] Log[1+

z

i

dgpx?Log| +x] Log]|

dgpx?Log|

2dgx®Log[x] Log[c (d+ex*)P| -dgpx®Log|- +x| Log[f+gx?] -

ivd +x| Log[f+gx®| +dgx*Log|c (d+ex?)?| Log[f+gx*] +
e

dgpx®Log|

j\/gx] +2dgpx?Polylog|2, j\/?x} +
Vd Vd
\/E(\/?—Ji\/?x) \/E(\/?—Ji\/?x)

| +dgpx?Polylog|2, |+
e FNd g Ve VF Ve
Ve [V +ive x) Ve (Vd +ive x|

| +dgpx?Polylog|2,
VeV VA e Ve NF AT VE

2dgpx?Polylog|2, -

dgp x? PolylLog|2,

d g p x? PolyLog|2,

Problem 351: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

dx

JLog[c (d+ex?)P]
X (-F+gx2)2
Optimal (type 4, 201 leaves, 12 steps):

eplogd+ex?| Log[c (d+ex?)P] LOg[‘:_XZ]LOg[C(dJreXZ)p] eplog|f+gx?]
- + +

+ —

2f (ef-dg) 2f (f+gx?) 2 f2 2f (ef-dg)
Log[c (d+ex?)P] Log[e—é%} ) p PolyLog|2, —g—i%d’:)—] ) pPolylog|2, 1+ edl]
22 2 f2 2 f2

Result (type 4, 1124 leaves):
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i\/?pLog[f%+x] jﬁpLog[f%er}

1
,4-F2 _j-\/?+\/EX B ]i\/?Jr\/EX
2pLog(- 4 ox] i VFpog[Fox] ivFpop[LTox]
frgxt -iVE Vg x iV +V/g x
2fplog|iyd . . |
i Og[ Je X] +4plog[x] Log[l—l\/gx]+4pLog[x] Log[1+l\/gx}+
'F+gX2 \/? \/?
U A Ol VLS (. ROV S Cl VLA S (L B
ve Ve VF -V e Ve Ve VF VA
2pLog[7j\/?+x] og \/?(\/?H\/Ex)%zpmg[j\/?”] Log[\/?(\/?nl@x) )
Ve Ve VF-Vd Vg Ve Ve VF VA g
\/F\/?DLOg[dJrexZ] ﬁﬁpLOg[dJrexZ] 72'FLog[c (d+ex2)p] )
Ve VE -Vd Ve Ve VF +/d Vg fegx?

_\E\FpLog[F+gx2} ) \/?\/?pLog[-FJrgxz] )
Ve NF NivE Ve VF Va e

4Llog(x] Log[c (d+ex?)P]

2pLog[—jﬁ+x] Log[-FJrgxz]—ZpLog[jl d +x| Log[f+gx?]| +
Ve Ve

2\ p ) J'l\/EX 1vVe X

2Log[c (d+ex?)?] Log[f+gx?| +4pPolyLog|2, - | +4pPolylog|2, |+
Vd Vd

\/E(\/?—J'].\/?X) \/E(\/?—i\/?x)
2pPolyLog[2, } +2pPolyLog[2, +

VeV VA e Ve VF +a g

Ve [V +ive x) Ve [V +ive
2pPolyLog[2, } +2pPolyLog[2,

e NF VT Ve VF +Va Vg

Problem 352: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

dx

JLog[c (d+ex?)P]

x3 (F+gx2)2

Optimal (type 4, 251 leaves, 16 steps):
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eplog(x] eplog[d+ex?] egplog[d+ex?| Log[c (d+ex?)P]
_ . _
d f2 2df2 2 2 (ef—dg) 2 2 x2

glog[c (d+ex?)?] 7g|-°g[’ed*xz] Log[c (d+ex?)P] egplog|f+gx?] N

22 (f+gx?) £3 2f2 (ef-dg)
glog|c (d+ex2)p} Log[eje(%d)(gzl] gpPolylog|2, —%] gpPolylog[2, 1+ ed—xz}
.':3 " .F3 - .':3

Result (type 4, 1197 leaves):
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. i/d
1 |4efplog(x] i\/f gpLog[- Je +x]

43 d —Ji\/?+\/EX
P optel ] 3eapiel ] Tl ]
if +4/g x f+gx? _iJF +/E x
]'L\/? L ﬂ.;. 2 f L D@+ .
gpLog[* % +x] 2fep og|* =+ x] s gpLogix] Log[l_lﬁx]+
Ji\/?+\/gx f+gx? Ja
sepLoglx) Log[1+ %] LagpLog[ 10 x| Log[ﬁ(ﬁ_jﬁx)b
vd a Ve VF d Ve
4gpLog[—iﬁ+x] Log[\/?(\/?j\/gx)}Jr
Ve Ve \f ++/d Vg
4gpLog[—i\/?+x]Log[ﬁ(ﬁﬂiﬁx) .
Ve Ve V/f -+/d g
4gpLog[jﬁ+X} Log[ﬁ(ﬁﬂi@x) 2efplogld-ex’] +
Ve \/?\/?+\/?\/E d
Ve Vf gplog[d+ex’] +ﬁﬁgpLog[d+ex2} 2flog[c (drex’)?]
Ve Vf -+d g Ve AV F ++/d Vg x2
2fgLog[c (d+ex2>p] _8glog[x] Log[c (d+exz>p]7\/?\/?gpLOg['F+gx2] i
f+gx? Ve JF i g
Ve \/f gplog[f+gx?] _4gpLog[—jﬁ+x} Lo 1 8x2] -
Ve \f ++/d Vg Ve

i

d +x| Log[f+gx?| +4glog[c (d+ex?)?] Log[f+gx?] +
e

4gplog]

jﬁX}JrSgpPolyLog[z, jﬁx
Vd Vd
Ve (Vd -ive x| Ve (Vd -ive x|

] +4gpPolyLog[2, +
Ve NF -d Ve Ve NF +Ad Ve
ME(\/?Hiﬁx) \/E(ﬁﬂi\/Fx)

| +4gpPolylog|2,
Ve NF -d Ve Ve NF +Ad Ve

] +

8 g p Polylog [2, -

4 gpPolylLog [2, -

4gpPolylog|2, -



Mathematica 11.3 Integration Test Results for 3.4 u (a+b log(c (d+e x”~m)”~n))”p.nb | 53

Problem 359: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

L 2
J og[d+ex?| i
1-x2
Optimal (type 4, 217 leaves, 11 steps):
2 (\/—d —\/?x)
2 ArcTanh[x] Log[ ] —ArcTanh[x] Log[ -
1+x (V=d -Ve (1+x)
2 (\/*d +\EX) 2
ArcTanh[x] Log]| | +ArcTanh([x] Log|d + e x?| - PolyLog|2, 1 - ]+
(\/—d +\/?) <1+X) 1+x
1 2(\/7d—\/?x) 1 2(\/—d +\Ex)
~ PolyLog[2, 1- | + = Polylog|2, 1- ]
2 (\/j—\/?) (1+x) 2 (\/j+\/?) <1+x>
Result (type 4, 468 leaves):
. 1 .
1 Log[1 - x] Log[—lﬁ +x} —Log[M] Log[— iVd +x]
2 Ve ivd -Ve Ve
. 14 .
Log[1 + Xx] Log[—l\/?+x]+Log[ Lve ( X)}Log[ 1\/?+x]+
Ve Vd -i+e Ve
i -1
Log[1 - x] Log[lﬁ+x}—Log[\/?( +X>} [1 d +x] -
Ve ~i+d -Ve Ve
. - 1 .
Log[1 + x] Log[lﬁ + x| +Log[w] Log[]l d +x] -
Ve d +ive Ve
Log[1-x] Log[d+ex?| +Log[1+x] Log[d+ex?]| - PolylLog|2, m} +
Vd -ive
PolyLog[2, M] +PolyLog[2, M} *POl)’LOg[Z, M]
Vd +ive \d -ive Ad +ive

Problem 370: Unable to integrate problem.

dx

JLog[c (d+exm)?]

X (f+gx2”)

Optimal (type 4, 266 leaves, 13 steps):



54 | Mathematica 11.3 Integration Test Results for 3.4 u (a+b log(c (d+e x~m)”~n))~p.nb

NF g xn
Log [~ "] Log[c (d+ex1)?] Log[e (d+ex)’] Log[ " T
fn 2fn
: \/TJr\/EXH \/7 + n
Log[c(dAFex“)p}Log[ eV F Ve } ) pPolyLog[z) ,;f%%%fiéj]
2fn > fn
\/7 + n .
DPolyLog[Z, ﬁ%ﬁ)‘} . pPolyLog[Z, 1+ %}
2fn fn

Result (type 8, 29leaves):

Jiogh(d+exﬂﬂ

x(f+gx“)

dx

Problem 371: Unable to integrate problem.

dx

Log[c (d+ex")P]
J x (f+gx")
Optimal (type 4, 121 leaves, 8steps):

Log[_edi] Log[c (d+ex”)p} . Log[c (d+ex“)p} Log[%]

fn fn

ef-dg
fn fn

pPOlyLOg[Z:-gﬂﬁglnﬂ p PolyLog[2, 1+ %fﬂ
+

Result (type 8, 27 leaves):

Jﬂﬂgk(d+exﬂﬂ

x (f+gx)

dx

Problem 372: Unable to integrate problem.

dx

Log[c (d+ex")P]
J‘ x(f+grﬂ
Optimal (type 4, 70 leaves, 5 steps):

Log[c (d+ex")?] Log[- *ET]  ppolylog[2, F 7]
+

df-eg df-eg

fn fn

Result (type 8, 29leaves):

Jﬂpgh(d+exﬂﬂ

x(f+grﬂ

dx
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Problem 373: Unable to integrate problem.

L n\p
J oglc (d+ex")P] i
x (f+gx2")
Optimal (type 4, 221 leaves, 9steps):
e (Vg -vV-Ff x e (Vg +V/-F x"
Log[c (d+ex")P] Log| N | Loglc (d+ex")P] Log|- N ]
2fn 2fn
pPolyLog[2, M] pPolyLog[Z, M]
dVFoeVe | AV F e\
2fn 2fn

Result (type 8, 29leaves):

JLog[c (d+exm)?]

X (-F+gx’2”)

dx

Problem 374: Unable to integrate problem.

dx

JLog[c (d+exn)P]

X (-F+gx2”)2

Optimal (type 4, 419leaves, 19 steps):

de\ﬁgpArcTan[%] e2plogld+ext] Loglc (d+ex")?] Log[,e:“]Log[c(dJrexn)p}
+

— — + —

2 £3/2 <e2f+d2g)n 2-F<e2f+d2g)n 2fn(f+gx2”) 2n

V- g X" V-F g X"
e FdE }_ e F-dvg }+e2pLog[f+gx2”} )
2f2n 2f%n 4f (e2f+d?g)n
p PolyLog|2, 7%%)—] p Polylog|2, %ﬁ)—
2f%n ) 2f2n 2n

Log[c (d+ex")P] Log[e Log[c (d+ex")P] Log[e

] ) pPolylog|2, 1+ edi]

Result (type 8, 29leaves):

JLog[c (d+ex)?]

X (-F+gx2”)2

dx

Problem 375: Unable to integrate problem.

dx

JLog[c (d+exm)?]

X (-F+gx“)2

Optimal (type 4, 204 leaves, 12 steps):
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eplog(d+ex"] Log[c (d+ex")P] Log[’e;n]l-og{c(d*exwp] eplog[f+gx"]
- +

flef-dg)n fn(f+gx") ’ f2n : flef-dg)n )
Log[c (d+ex")P] Log[eje(%} ) p PolyLog|2, —gji%d’:)—] ) pPolylog|2, 1+ ed_X"]
f2n f2n f2n

Result (type 8, 27 leaves):

JLog[c (d+exn)P]

X (1‘:+gx“)2

dx

Problem 376: Unable to integrate problem.

dx

jLog[c (d+exm)?]

X (F+gx‘”)2

Optimal (type 4, 156 leaves, 10 steps):
egplogld+ex"] glog|c (d+ex”)p] _egplog(g+fx"]

f2 (df-eg)n f2n (g+fx") f2(df-eg)n
Log[c (d+ex')?] Log[- =T ]  pPolytog[2, T L]
2n £2q

Result (type 8, 29leaves):

JLog[c (d+exm)?]

X (-F+gx’”)2

dx

Problem 377: Unable to integrate problem.

JLog[c (d+exm)P]

X (1:+gx*2”)2

dx

Optimal (type 4, 377 leaves, 17 steps):

de\/EpAr‘cTan{LjEX"] e2gplogldsex'] glogc (d+ex")?]
+

- - +

232 (d*f+e?g)n 22 (d?f+e?g)n 2f2n (g+fx2")

\/E—VTX”}
dFrevg
2f2n 2f2n
PolvL 2 v f (d+ex" Polvl 2 N f (d+ex"
e’gploglg-fx*r] PO o8l2 5.y | PpPolvtes[2, Tl
42 (d>f+e’g)n 2f2n 2f%n

e\ﬁgﬂgx"]

Log[c (d+ex")P] Log[e =

Log[c (d+ex")P] Log|-

Result (type 8, 29leaves):
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dx

JLog[c (d+ex)P]

X (1:+gx‘2”)2

Problem 380: Unable to integrate problem.

dx

J Log[c (d+ex™")]

(ce-(1-cd)x")

Optimal (type 4, 26 leaves, 4 steps):
Polylog[2, 1-c (d+ex™) |

cen
Result (type 8, 35leaves):

J Log[c (d+ex™")]

(ce-(1-cd)x")

dx

Problem 392: Result more than twice size of optimal antiderivative.

dx

JLog[x‘” (a+x")]

X

Optimal (type 4, 14 leaves, 2 steps):
PolylLog[2, -ax™"]

n

Result (type 4, 51 leaves):

1 a4 xn PolyLog[2, - ¥]
= Log[X] (n Log[x] +2Log[1+ax™"| -2Log| - e
2 a n

Problem 397: Result unnecessarily involves imaginary or complex numbers.

LOg[a+b2X2 ]
J\ix dx
c+dx

Optimal (type 4, 227 leaves, 14 steps):
Log[b + Xa—z] Log[c +dx] 2Log[fdc—x] Log[c +dx]

+ —

d d
d(+/-a -v/b x d(+/-a +/b x
Log| e | Log[c+dx] _ Log|- N | Log[c+dx] )
d d
PolvL 2 \/b (c+dx) PolvL 2 Vb (c+dx) dx
oyog[,ﬁcfﬁd} Oyog[,Wc+ﬁd]+2PolyLog[2,1+ ]

d ) d d
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Result (type 4, 284 leaves):

1 Log[b+i] Log[c+dx] +2Log[x] Log[c +dX] —Log[—iﬁ +x] Log[c+dx] -
d x? Vb
i i b d
Log[l\/?+x} Log[c+dx}+Log[]l 2 + x| Log[u]+
Vb Vb Vb c-i+/a d
i b d
Log|- iVa + x| Log[u} -2Log[x] Log |1+ d—X] - 2Polylog|2, 7d—X] +
Vb Vb c+i+ad c c
d(\/?—jm/Fx) d(\/?ﬂ‘m/Fx)
Polylog|2, | +PolyLog|2,
ivb c++ad ~ivb c++/ad

Problem 411: Result more than twice size of optimal antiderivative.

J(a+bLog[c (d+e\/7)n])2

dx
X

Optimal (type 4, 93 leaves, 5steps):

e

X]+

2 (a+bLog[c (d+ex/f)n})2|_og{_

e

4bn (a+bLog[c (d+e\/;)n]) PolylLog[2, 1+ X | -4b?n?Polylog|3, 1+ €

Result (type 4, 195leaves):
(a—anog[d+e\/Y] +bLog|c (d+e\/;)n])2Log[x] +
2bn (a—anog[d+e\/7] +bLog|c (d+e\/7)n])

ex
d

Log[d+e\/?}fLog[1+e X} Log[x] - 2 PolyLog|2, - +

]

2b%n? Log[d+e\/?}2Log[fe&

|+

e

X
d

2Log[d+e+/x | Polylog[2, 1+ X | -2PolyLog[3, 1+ €

]

Problem 418: Result more than twice size of optimal antiderivative.

J\(aerLog[c (d+e\g>n])3

X

dx

Optimal (type 4, 135leaves, 6 steps):
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eVY]+

2 (a+bLog[c (d+ex/f)n})3|_og{_

e |

6bn (a+bLog[c (d+e\/?>n])2PolyLog[2, 1+

e

12 b? n? (a+bLog[c (d+e&)”]) Polylog[3, 1+ X ] +12b%n® Polylog[4, 1+ €

Result (type 4, 333 leaves):
(a—anog[d+e\g] +bLog[c (d+e\/?)n]>3Log[x] +
3bn (a—anog[d+e\/?] +bLog|c (d+e\/7)n])2

\/Y} eVx

Log[d+e~/x | - Log[1+ € Log[x] - 2 PolyLog|2, - +

]

Log[d+e\/?}2Log[—eW

|+

6 b2 n? (a—anog[d+e\/;] +bLog|c (d+e\/7)n])

eVx

e

2 Log[d+e+/x | PolyLog|[2, 1+ X | -2PolyLog[3, 1+

]

+

X
d

2b3n3

Log[d+e\/?}3Log[7e X ] +3Log[d+e\/?]2PolyLog[2, 1+

] -

6Log[d+e~/x | PolyLog|3, 1+ evx | +6PolyLog[4, 1+

e\/?]
d

Problem 419: Result more than twice size of optimal antiderivative.

J(a+bLog[c (d+e\/?)n])3

dx

x2

Optimal (type 4, 263 leaves, 10 steps):
3ben (d+e\/;) (a+bLog[c (d+e\g)n”2

d2/x
3be2nLog[1—d+edﬁ} (a+bLog[c (d+e\/Y>n])2 )
d2
(a+bLog[c (d+e\/;)n])3 6 b2 e?n? (a+bLog[c (d+e\/?)n}) Log[fﬂg}
X d2 *

6 b2 e2 n? (a+bLog[c (d+ex/?)n” PolyLog|2,

‘ }
d+e+/x .
d2

d
6b*e?n®Polylog|2, 1+ Edi] 6 b e2 n® Polylog|3, de]

+

d2 dZ
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Result (type 4, 536 leaves):
-3bden+/x (a—anog[d+e\/;] +blLog|c (d+e\/;)n])2_

a2 x
3bd?nLog[d+e/x | (afanog[dJre\/?} +b Log|c (d+e\/;)n])2+
3be’nxLog[d+e/x | (a—anog[d+e\/?} +b Log|c (d+eﬁ)n])z_
d? (afanog[d+eW} +bLog|c (d+e\/?)n])3,

3 be?nx (a—anog[d+e\/?} +bLog|c (d+e\/7)n])2Log[x] +
2

3b2n? (afanog[dJre\/?]erLog[c (d+e\5)n])

<d+e\/?) Log[d+e/x | (72e\/?+ (7d+e\/?) Log[d+e&]) -

eVx
d

]

+

2e?x (—1+Log[d+e\/;}) Log[e\j?} -2e’xPolylog[2, 1+

b3 n3 ((d+e\/;) Log[dJre\/?]2 (—3ex/?+ (—d+e\/;) Log[d+e\/;” -

3e2x(72+Log[d+e\/?” Log[d+e/x | Log[,e\/?

] -
Vx

X 5 e
| +6e*xPolyLog[3, 1+
d

]

6e? x (—1+Log[d+e\/;}) PolyLog[2, 1+ €

|

Problem 432: Result more than twice size of optimal antiderivative.

J(a+bLog[c (d+%)n])2

X

dx

Optimal (type 4, 93 leaves, 5steps):

]

2
Log |-

n e

d/x

PolylLog[2, 1+

-2

] -

a+blog|c [d+

X

n

]

4bn [a+bLog[c (d+

| +4b?n?Polylog(3, 1+

d/x dﬁ]

X

Result (type 4, 386 leaves):
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[aanog[d+ € ]+bLog[c [d+

X

X

e

€ }+bLog[c d+

X

2bn

a—anog[d+

]

X
e

d/x

X | +12 Log[d + € ]ZLog[x1—12Log[g+\/7]2Log[x1—
e Nes d

e
| -Log[1+
X d/x

24Log[§+\/Y]ZLog[—d

Log[d +

]

Log[x] +2PolyLog|2, -

1+

innZ

24 Log[d + € ]Log[1+d X}Log[x]+24Log[§+\/?] Log[1+d X}Log[x]+

€ }Log[x}276Log[1+d X | Log[x]?+Log[x]®+

X e

6Log|d+

e

X
| -48 |Log|d +
e VX

48Log[§+x/?] Polylog[2, 1+ }_Log[§+ﬁ]

dw} - 48 Polylog|[3, 1+ dix | - 48 PolyLog|3, _dvx
e e e

PolyLog|2, -

]

Problem 438: Result more than twice size of optimal antiderivative.

J\(aerLog[c (d+%)n])3

X

dx

Optimal (type 4, 135leaves, 6 steps):

]

3
Log |-

n

-2 (a+bLog[c {d+

] -

X d\/?
2

PolyLog[2, 1+

n

]

} +

6bn [a+bLog[c (d+

d/x

PolylLog[3, 1+

X
n

d-+

12 b?n? [a+b Log|c

]

| -12b°n? PolyLog|[4, 1+

d/x d/x

}

X

Result (type 4, 532 leaves):



62 | Mathematica 11.3 Integration Test Results for 3.4 u (a+b log(c (d+e x”~m)”~n))”p.nb

[aanog[d+ € ]+bLog[c [d+

X

X

e

e
| +blLoglc |d+

X

3bn|a-bnlog|d+

]

X
e

d/x

Log[§+\/?}2L0g[_

e
| -Log[1+
X d+/x

Log[d +

]

Log[x] +2PolyLog|2, -

]

+

n

d/x

e

6b2n2(a—anog[d+ € ]+bLog[c[d+ ] |+

X

X

e d~/x
] Log[1+ } Log[x] +

1Log[d+ € }ZLog[x] - 1Log[SJr\/Y]ZLog[x} —Log[d+
2 d X e

2 VX

1%+

X 1 e 1 X
| Log[x] + = Log[d + | Log[x]%- = Log[1+ | Logix

e 4 \/? 4 e

Log[iﬂ/?] Log[1+d

3
Log2[4xJ +2L0g[ =3/ PolyLog[2, 1+ %] ~2 [Log[d+ ——] - Log[ S + Vx|
e X d
PolyLog|2, _dix }—2PolyLog[3,1+d X | - 2PolyLog|3, 7dﬁ} -
e e e
2b>n® |Log[d + € }3Log[— | +3Log[d+ € ]zPolyLog[2,1+ ] -

Vx d/x Vx d/x
]

e
| PolyLog[3, 1+ | +6PolyLog|4, 1+

Vx d/x d/x

6Log|d+

Problem 453: Result more than twice size of optimal antiderivative.

2

dx

J(a+bLog[c (d+ext/3)"])

X

Optimal (type 4, 93 leaves, 5steps):

e x1/3

3 (a+bloglc (d+ex1/3)"])2Log[—

+

X1/3 B y eX1/3
| -6b*n?PolyLog|3, 1+

6bn (a+blog[c (d+ex3)"]) Polylog[2, 1+

Result (type 4, 195leaves):

(a-bnLog[d+ex!?] +blLog[c (d+ex?)"])? Log[x] +
2bn (a-bnlog[d+ex*?| +blog[c (d+ex'?)"])
exl/3 e x1/3

Log[d+ex'3] - Log[1 + | | Log[x] -3 Polylog|2, -

] +3Db?%n?

1/3 1/3 1/3
X | +2Log[d+ex?]| Polylog|2, 1+ &x | -2PolyLog[3, 1+ X

Log|d +ex1/3}2 Log|-
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Problem 460: Result more than twice size of optimal antiderivative.

dx

J(a+bLog[c (d+ex1/3)”])3

X

Optimal (type 4, 135leaves, 6 steps):

Lainrs o x1/3
3 (a+bloglc (d+ex*?)"])’ Log|- ]+

e x1/3

9bn (a+blog|c (d+ex1/3>n])2PolyLog[2, 1+

] .

1/3 e X1/3

18b?n? (a+blLog[c (d+ex*3)"]) PolyLog|3, 1+ ex | +18b°n®PolyLog[4, 1+

Result (type 4, 333 leaves):

(a-bnLlog[d+ex'?| +bLog|c (d+ex1/3)"})3Log[x} +

3bn (a-bnlog[d+ex¥?] +bLog[c (d+ex¥?)"])?
1/3
Log[d+ex1/3] fLog[1+ X

1/3
|| Log[x] -3 PolyLog|2, —e); ]] +

e X1/3

9b’n* (a-bnlog[d+ex*?| +blog|c (d+ex'?)"])

Log[d+ex1/3}2 Log|-

+

1/3

1/3
2Log|d+ex'?] PolyLog[2, 1+ | -2PolyLog[3, 1+ E); ]] +

x1/3 e x1/3

3b3nd (Log[d+ex1/3]3 Log| - ] +3Log{d+ex1/3]2PolyLog[2, 1+

x1/3

6 Log|d+ex'?] PolyLog[3, 1+

1/3
| +6PolyLog|4, 1+ ex ]

Problem 473: Result more than twice size of optimal antiderivative.

J(a+bLog[c (d+ex2/3)”])2

X

dx

Optimal (type 4, 95leaves, 5steps):

2/3
3 (a+blog|c (d+ex2/3)n])2Log[—ex |+

2/3 e X2/3

3bn (a+blogfc (d+ex®?)"]) Polylog[2, 1+ | -3bZn?Polylog[3, 1+

Result (type 4, 199 leaves):
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(afanog[d+ex2/3} +bLog[c (d+eX2/3)n})2Log[x} .
2bn (a-bnlog|d+ex??| +blog|c (d+ex*?)"])

2/3
(Log[d+ex2/3] - Log|[1+ ex

3 e x?/3 3
|| Log[x] - = PolyLog|2, -
2

2/3 2/3
Log[d+ex2/3}2Log[7eX | +2Log[d+ex*?] PolyLog[2, 1+ ex

2/3
| -2PolyLog[3, 1+ ex

Problem 483: Result more than twice size of optimal antiderivative.
J(a+bLog[c (d+ex2/3)"])3

X

dx

Optimal (type 4, 139leaves, 6 steps):

eX2/3
~ (a+blog|c (d+ex2/3)"])3Log[— y
2
9 , o x2/3
~bn (a+blogfc (d+ex*?)"])"PolyLog[2, 1+
2

+

ex2/3 eX2/3
9b>n* (a+blog[c (d+ex*3)"]) PolyLog|3, 1+ y | +9b*n’Polylog|4, 1+ y ]
Result (type 4, 339 leaves):

(a-bnlog[d+ex*?] +bLog[c (d+ex¥?)"])> Log[x] +
3bn (a—anog[d+ex2/3] +bLog[c (d+ex2/3)””2
o x2/3
Log[d+ex?3] - Log[1 +

3 eX2/3

| | Log[x] - = PolyLog[2, - ]] +
2 d

gb2 n’ (a-bnlog[d+ex*3] +blog[c (d+ex*3)"])

2

2/3
Log[d+ex2/3}2Log[— ex

+

o x2/3
2Log[d+ex??] Polylog|2, 1+

2/3
| -2Polylog|3, 1+ ex ]] +

d
Eb?’ n3
2

2/3
Log[d+ex2/3]3 Log[fex

2/3
] +3Log[d+ex2/3]2PolyLog[2, 1+ e);

o x2/3
6 Log[d +ex?3] PolyLog[3, 1+

2/3
| +6Polylog|4, 1+ ex ]]

Problem 500: Result more than twice size of optimal antiderivative

J(a+bLog[c (d+xﬁ)n]>2

X

dx

Optimal (type 4, 93 leaves, 5steps):

-3 (a+bLog[c [d+ ):B ””H_og{_
]

6bn (a+bLog{c (d+

XmB} h

n

Polylog|2, 1+

| +6b?n?PolyLog[3, 1+
X1/ dX1/3

d X1/3 ]
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Result (type 4, 389 leaves):

e n 2
(a—anog[d+X1/3}+bLog[c (d+x1/3 }) Log[Xx] +
e n
2bn a—anog[d+X1/3]+bLog[c(d+x1/3 })
€ 2 .2
((Log[dJr x1/3] - Log|[1+ dx1/3]] Log[x] + 3 PolyLog|2, 7dx1/3]] +3b%n
e 1/3 e d x1/3
2 Log[— +x%3] PolyLog[2, 1+ | -2 (Log[d+ | - Log[— +x'3] | PolyLog|2, - ]+
d e x1/3 d e
1 e 2 173 e .2
— |81 Log| — +x¥3| Log|- 27 Log|d Lo -
. [31Lo8[ S %7 Log - © ] <27 Log[d 7] Logi
e L. 173
27 Log[Eer |" Log[x] - 54 Log[d + X1/3} Log[1+ - | Log[x] +
54 Log| S + x'/3] Log[1 dx? L 9Log|d L 2
og{d +x'3] Log[1+ - | Logix] +9 Log|d+ X1/3] og[x]?-
X1/3 d X1/3 d X1/3
9Log(1+ | Log[x]?+Log[x]? - 162 PolyLog[3, 1+ | - 162 PolyLog|3, - ])
e e e

Problem 505: Result more than twice size of optimal antiderivative.

J*(aerLog[c (d+xﬁ) ]) N

X

Optimal (type 4, 135leaves, 6 steps):

n})?»l_og[_

]

} .
2
PolyLog[Z, 1+

]

-3 (a+bLog[c [d+

X1/3 d X1/3

|+

| -18b°n®PolyLog[4, 1+

9bn (a+bLog[c (d+

X1/3 d X1/3

n

J

PolylLog [3, 1+

18 b% n? [a+bLog[c (d+
dX1/3

x1/ dX1/3

Result (type 4, 527 leaves):
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e

[a—anog[d+ e3}+bLog[c (d+

Xl/

n 3
e }) Log[x] +
X

e

n})z

]] Log[x] + 3 PolyLog|2, - € ]) +
3 dX1/3

3bn

a-bnlog|d+ x1e/3] +bLog|c (d+

x1/3

e e
((Log[d+ x1/3] - Log|[1+ Y

9 b2 n2 (afanog[dJr € | +bLog|c (d+ € )n])
/3 1/3

Xl
1/3 1/3
2Log[3+x1/3] Polylog|[2, 1+ X | -2 (Log[d+ e ] - Log[g+x1/3}) Polylog|2, - dx +
d e x1/3 d e
1/3
1[81L0g[e+x1/3]2Log[ X | +27 Log[d + © }zLog[x]—27Log[s+x1/3]2Log[x}—
81 d e x1/3 d
1/3 1/3
54 Log[d + ]Log[1+dx ]Log[x]+54Log[E+x1/3} Log[1+dx | Log[x] +
x1/3 e d e
X1/3
9 Log[d + X1/3} Log[x]% -9 Log|1 + - | Logx]?+ Log[x]? -
1/3 dX1/3
162 Polylog|3, 1+ | -162PolyLog|3, - -
e e
3b>n® |Log[d + € ]BLog[— | +3Log[d+ € ]ZPolyLog[Z, 1+ | -
X1/3 d X1/3 X1/3 d X1/3
6Log|d+ x1/3] PolylLog[3, 1+ dx1/3] +6PolyLog[4, 1+ Y ]]

Problem 518: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(a+bLog[c (d+ x;)n])z

dx
X

Optimal (type 4, 95leaves, 5steps):

e n 2
52/3 }) Log -

} .

3
- (a+bLog[c (d+
2

dX2/3

n
3bn (a+bLog[c (d+ Y ] PolyLog[Z, 1+ dx2/3} +3b%2n? PolyLog[BJ 1+ dx2/3]
Result (type 4, 1701 leaves):

e e n_\2
[a—anog[d+ N /3} +bLog|c (d+ 2 }) Log[X] +
2bn|a-bnlog[d+ X2/3] +bLog|c (d+ 2 })
3 e
(Log[d+ x2/3] - Log |1+ dx2/3] Log[X] +;PolyLog[2, - dx2/3] +
: : 1/3 :

3b%n? Log[—l\/? +x1/3}2Log[—ﬂ] +2Log[—l\/? +x13] Log[]l € +x13]

Vd Ve Vd Vd
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i v/ d x/3 i +/d x1/3 . T 3
PRIEACE S PPN S CE [_ZLog[_lﬁﬂm} +Log[1_@]]
\/? \/F \/F \/?
i vd x1/3 i A/d x1/3 . Wit
Log[_g] _Log[g] +L0g[1 e +X1/3]2Log[g] .
Ve Ve ' Ve
_i/d x1/3 i /d x1/3 i /d x1/3 LA x1/3
2 Log[ Le IV XP, opy AV X, [_Log[_w—x} +Log[”—)‘}J .
Ve +i+/d x1/3 Ve o e
Ve —i+d x3.2 2/e i+/d x/3 2 x1/3
g VAT s ae L aEen e ]
Ve +i+/d xt/3 e +1i+/d xt/3 Ve 7],%/@+X1/3
d
! : i 2L aL 3
N 7L0g[d+ € ]JrLOg[fjl\/?erl/s]+L0g[]l +X1/3}7L[X] |_og[x]+L[X]+
3 x2/3 \/? \/? 3 o1
— 1 d x/3 . d x1/3 ) Tl
2 Log[ Lo VA X2 viogl2, AV eV X viog[2, e VA X }J )
Ve +i+/d x1/3 ive —+/d xi/3 _ie ++/d x1/3
i i v/d x1/3
2L0g[1\/? +x3] PolyLog|2, 1- @] .
vd Ve
: -i+d x¥3 i /d x1/3
2 LOg[7 ]l\/? +X1/3] . Log[M} PolyLog[Z, 1- g] +
\/? \E+jﬁxl/3 \E
i i v/d x1/3
2 Log |- ive +x%3] PolyLog|2, 1+ @} .
vd Ve
] _iJd x2/3 i v/d x1/3
2 Log[ll\/? - x1/3] —Log[M] Polylog[2, 1+ @} N
Vd Ve +i+/d xi/3 Ve
! i 2L
2 Log[d+ }_Log{_£+xl/3}_Log[ll\/?+xl/3]+L[x]
%2/3 N N N
! ' ivd xt/3 i v/d x1/3
( 3 Lo [_ e +X1/3}+3L0g[1 e +X1/3]_3Log[1_g}_3l_og[l+@}_
2 Vd NF Ve N
ivd xt/3 i v/d x/3
Log[x] | Log[x] 7Po]_y|_og[2) ,@} fPolyLog[Z, m}] N
Ve Ve
i d x1/3 - d x1/3
2 potytog[s, LYENIXE o og]s, SYE VA
ive -+/d x/3 “i+Je ++/d xt/3
i d x1/3 a3
4Polylog(3, 1- @] ~4Polylog[3, 1+ @} _
Ve Ve
2 i i /d x1/3
< Log{lx/? L x33] —Log[l—@] Log[x]2 +
? Vd Ve
i i +/d x/3
(LOg[_lx/?”(ns} —Log[1+@] Log[x]? -
Vd Ve
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L /d x1/3 L Jd xL/3
6 Log[x] PolyLog|2, —L} -6 Log[x] PolyLog|2, L} +
Ve Ve
i +/d x1/3 /d x1/3
18 Polylog|3, _@] +18 PolyLog|3, @}
Ve Ve

Problem 523: Result more than twice size of optimal antiderivative.

J*(aerLog[c (d+xi)n]>2

dx
2

X
Optimal (type 4, 361 leaves, 19 steps):

1/

/392
32b2d3/2n2Ar'cTan[ dx/s} 4jb2d3/2n2Ar‘cTan[M]

8b2n? 32b%2dn? Nry Ve
 9x i 3exl/3 i 3e3/2 " 03/2 -
8b2d32n2 ArcTan| Y92 |ogl2 . —2e e \n
|l \/eifiﬁxlr/’3]+4bn(a+bl_0g[c @+ ) H_
e3/2 3 X

4bdn (a+bLog[c (d+xi)n}) 4bd3/2nAr'cTan[3%"1/3} (a+bLog[c (d+ X:/a)n])

e x1/3 e3/2

(a+bLog[c (d+ Xf/})n])z 41 b2d*2n?Polylog|2, -1+ ﬁ%}

+
X e3/2

Result (type 4, 797 leaves):
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\/F x1/3

Ve

6bn

. -6d*? xArcTan|
9e X

]+\/?(2e—6dx2/3—3eLog{d+ € ])]
x2/3

n})
e n 2
1) -
1/3
b? n2 (8e3/2+96d\/e x?/3 + 96 d*2 x ArcTan| ————] + 12 e*? Log[d + s
Ve :
o d x1/3

3/2 -
X2/3]—36d/xAr‘cTan[ = ]Log[d+x2/3]—

Jd X3 iVe

}2+36d3/2xArcTan[7] Log[- —— +x¥3] +

x?/3 Ve Vd

N T w173 -

LVe +x1/3]2+36d3/2xAr‘cTan{d7X} Log[]l € +x13] -

Ve Vd
l j\/?xlﬁ
2

e

a-bnlog[d+

] Lo [C (d
+bLog +
x2/3

x2/3

g e3/2 [afanog[d+ Xze/s} +bLog[c (d+

x2/3

} _

36d+/e x*/3Log[d+

9e*? Log[d +

9id*2xLog|-

5%

i i

€ +x13] Log| =~ - +
\d 2+/e
. d 1/3 d 1/3
g] —24d3/2xAr‘cTan[\F7X] Log[x] +
2+/e Ve
i +/d x1/3 i A/d x/3
@} Log[x] - 121 d3/2 x Log[lJr @
e e

1 i+/d x/3 i+/d xi/3

18 i d*/2x Polylog|2, — | -181i d*? xPolyLog|2, L | -

2 2+e 2 2+e

L d x1/3 L Jd xA/3
g} +36 1 d*2 x Polylog|2, @]]J
Ve Ve

2
9id*?x Log| +x13]" - 181 d*? x Log| -

Z

i
181 d*?x Log|

+x1/3} Log[1+
2

S

121 d*?xLog|1- | Log[x] +

36 1 d*/2x Polylog|2, -

Problem 526: Result unnecessarily involves complex numbers and more than
twice size of optimal antiderivative.

J(a+bLog[c (d+ x:/g)n]f

X

dx

Optimal (type 4, 139leaves, 6 steps):
n 3

|| og[- — ]
n] 2

Polylog|[2, 1+
n
]

3
-— (a+bLog[c (d+
2

2/3

X dX2/3

|+

| -9bn®Polylog|4, 1+

9
fbn(a+bLog{c (d+
2

x2/3 d x2/3

Polylog|3, 1+

]

9 b2 n? (a+bLog[c [d+

X2/3 dX2/3 dX2/3

Result (type 4, 1841 leaves):



70 | Mathemati i
jca 11.3 Integration Test Results for 3.4 u (a+b log(c (d+e x~m)”~n))~p.nb

1) s

e
x2/3} +bL0g[ (

[a—anog[d+

3bn{a-bnlL e e \n 2
a-en og[d+xz/3}+bl‘°g[ ( 213 ]
Log|[d _L 3 e
4+ o] toslty ]| Logla) - 2 Polytogl2, - 0]
2 2
9b ( anOg[d+X2/3]+bLog[c (dJrXZeB)n])
i 2 i v/d x/3 .
Log[— Nes +X1/3] L [—l X }+2Log[_1\/F+X1/3} Log[ +)(1/3}
Ve Va Ja
i+d x/3 d x1/3 _
Log[* } Log[l,l\ﬁx ] [2L0g[]l\/?+xl/3}+l_og[ 71\ﬁX1/3
F e Vd Ve
i/d xt/3 1/3 _
LOg[T]Log[@ Log| +x13] Log[l\/?xl/3 +
e Ve Vd Ve
2Log[m] Lo [1_1'1\/?—X1/3 j\/?xlﬁ' J'l\/?xle'
Ve +i+/d xt/3 & ] _Log{_i}‘f'ﬂg[i} +
e +1+vd x Ve Ve Je
Log[m]z Log[¢ i-/d xt/3 2 x1/3
Ve + i X - J + Log[- =] ~tog[ — ]| +
X Ve +1+/d xi/3 Ve e s
7 X
1 ; .
= |-Log[d+ ]+Log[_]l +x33] 4 Log ive (1/3] _ 2Loslx] 4 Log[x]?
3 X2/3 \/? [ \/? + } 3 Log[x] +T
2Log[m] ~PolyLog|2, M] + PolyLog|2 ive ++/d x1/3
Ve +i+/d xt/3 ive —+/d x¥/3 ,—Ji\/?+\/?x1/3 J+
2Log{]l c +x'3] polylog|2, 1—1\/?X1/3]+
Vd Ve
i Ve _ .
Log[_l\/—e +x13] +Log[w} Polylog|2, 1_@ .
d Ve +1i+/d xi/3 Je
2L0g[7 i+e 1/3} POlyLog[z 1. ]l\/?xl/B} )
\ Ve
]'l\/? _ 1/3 .
2 LOg[ r *Xl/?’} 7Log[M] PolyLog[Z, 14 M +
d Ve +i+/d x2/3 Ve
Log[d+ X2/3} 7Log[,£+xl/3} fLog[j +X1/3] X 2Log[x]
Vd Vd 3
1 .
(; 3 Log |- v; IV PEYP S CERVIE TP PRE R C I S B PR SR S5
vl Ve Ve
Log[x] | Log[x] —PolyLog{z) _M} _polyLog[2, M} N
Ve Ve
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Ji\/?+\/?x1/3 j\/?+\/?X1/3
——————] - 2Polylog|3, -
VNI Ve X

. d 1/3 : d 1/3
@] —4P01yL0g[3, 14+ g} _

Ve Ve

Log[ - \/F JrXl/?:} _ Log[17 M]
@ Ve

(L%[ e ) LR

2 Polylog|3,

4 Polylog [3, 1-

Log[x]? +

© [N

+X —Log[1+

el Ve

Log[x]? -

; d 1/3 5 d 1/3
@} -6 Log[x] POlyLOg[Z, @
e Ve

. d 1/3 : d 1/3
g] +18 POlyLOg[B, m}] _
Ve Ve

e 3
x2/3 ] LOg[—

6 Log[x] PolyLog|2, -

|+

18 Polylog|3, -

3
~b>n3 |Log[d+
2

| +3Logld+ € ]ZPolyLog[2,1+ | -
d X2/3 X2/3 d X2/3

6Log|d+

e
Ny /3] PolylLog[3, 1+ dxm] +6PolylLog|4, 1+ e ]]

Problem 538: Unable to integrate problem.

J*

Optimal (type 4, 907 leaves, 27 steps):

a+bloglc (d+e\/;)2])pdlx

izfz (e ef%aGamma[ler, 74 (a+bLog[c (d+e\/7) })}
c* el .

(a+bLog[c (dJre\/;)z])p{aerLog[c (bd+e\/;) }] 7
7

a+blog|c (d+e\/;)2})

2b ]

7a
2P 7 Pde 20 (d+eﬁ)76amma[1+p, -

a+blog|c (d+e\/;)2}

L e

e8

C (d+eﬂ)2

7/2
) R

1

. 3(a+bLog[c (d+e\/?>2])
7 - 37Pd? e’TGamma[1+p, - ]
c3ed b

a+blog|c (d+e\/?)2} ]p

(a+bLog[c (d+eﬁ)2])p[ .
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5

a+blog|c (d+eﬁ)2])

2b

]

7 210 5P e e (d+e\/;)sGamma[1+p, -

(a+bLog[c (d+e\/;)2])p [_a+bLog[c (d+e\/?) }]

b

/

2(a+bLog[c (d+e\/?)2])

5/2
) R

e (c (d+e\/;)2

1 22
35 27'Pd*e » Gamma[l+p, -

]

c? et b
s\ p a+blog|c d+e\/?2 P
(a+bLog[c (d+eﬁ) ]) {_ gl (b )} _
3 |a+blog|c (d+e\/;)2])

7 2P 3P(g> e’%: (d+e\/7)3Gamma[1+p, -

]

2b

/

] (a+bLog[c (d+e\/?)2])p

e? (c (d+ex/?)2)3/2J +

, \p| a@a+blog|c cevx )"
(a+bLog[c (d+eﬁ) ]) [_ bLog| Ejd H]

1 . a+blog|c (d+e\/?)2}
——7d%e > Gamma[1+p, -
ced b
a+blog|c (d+e\/?)2] }_p
_ : _

a+blog|c (d+e\/?)2}

2b

e [c (d+e\/?)2J

]

210 7 e 50 (d+e\/7) Gamma |1 +p, -

/

b

(a+bLog[c (d+e\/;>2])i’ [a+bL0g[c (d+e\/?) }]

Result (type 8, 26 leaves):
Jx3 a+bloglc (d+e\/?)2])pdlx

Problem 539: Unable to integrate problem.
sz a+blog|c (d+e\/?)2])pdlx

Optimal (type 4, 677 leaves, 21 steps):
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1 . 3(a+bLog[c(d+e\/?)2])
31Pe v Gamma|l+p, - ]
c3eb b

a+bloglc (d+e\/?)2} ]p_

(a+bLog[c (d+eﬁ)2])p{_ .

5(a+bLog[c (d+e\/7)2})

2b

21+p 5’pde’z% (d+eﬁ)56amma[1+p, -

]

/

e (c (d+e\/7)2)5/2J n

2,\p | @+blog|c cex )"
(a+bLog[c (d+eﬁ> ]) [_ bLog| (bd )}]

1 . 2(a+bLog[c (d+e\/;)2])
5 2Pd’e » Gamma|l+p, -
c?eb b
a+blog|c (d+ex/?)2} ]_p
. _

]

(a+bLog{c (d+e\/?)2])p {_

3

a+blog|c (d+e\/;)2})
2b

/

] (a+bLog[c (d+e\/;)2])p

]

3a
{5 22+p  3-1P 43 o 5y (d +e\/7)3Gamma[1+p, -

e® (c (d+e\/7)2

3/2
) +

(a+bLog[c (d+e\/;>z])p [_a’beOg[c (d+eﬁ) }]

b

1 A a+bLog[c (d+e\/?)2}
——5d*e » Gamma[1+p, -

ceb b

a+blog|c (d+e\/?)2] ° .
B — 2P g5 e 20 (d+e\/?)Gamma[1+p,—

/

a+blog|c (d+e\/7)2}
2b }

e [c (d+e\/?)z]

(a+bLog[c (d+e\/;)2])p [a+b|_og{c (d+e\/?) }]

b

Result (type 8, 26 leaves):
sz (a+bLog[c (d+e\/?)2])pdlx

Problem 540: Unable to integrate problem.
JX a+bLog[c (d+e\/?)2])pdlx
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Optimal (type 4, 445 leaves, 15steps):

. 2(a+bLog[c(d+e\/7)2])
——2Pe b Gamma[1l+p, - ]
c? et b

7a+bLog[c (d+e\/?)2}]p

(a+bLog[c (d+e\/?)2])p{ "

3 (a+bLog[c (d+e\/;)2})

2b

]

[21+p 3Pde a <d+e\/;)36amma[1+p, -

e4

C (d+eﬂ)2

2oL <d+em2])p[a*“°g“ [2-ex]) }]p

b

/

] (a+bLog[c (d+e\/?)2])p

3/2
) R

1 R a+blog|c (d+e\/?)2}
——3d*e v Gamma|[1+p, -
ce? b

a+blog|c (d+e\/;)2]

a+blog|c (d+e\g)2}}

2b

et [c (d+eﬁ)2J

b

p
J - {Zl*pdE’ I (d+e\/?) Gamma[1+p, -

/

(a+bLog[c (d+e\/;)2])9[_a+bLog[c (d+e\/?) }]

b

Result (type 8, 24 leaves):
Jx a+bLog[c (d+e\/?)2])pdlx

Problem 541: Unable to integrate problem.
J(a+bLog[c (d+ex/?)2])pd1x

Optimal (type 4, 213 leaves, 9steps):
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1 . a+bloglc (d+eﬂ)2}
——e » Gamma[1+p, - ]
ce? b
a+bloglc (d+e\/?)2}
b

-P

(a+bLog[c (d+e\/?)2])p {

a+bloglc (d+e\/;)z]

2b

{prde'% (d+e\/;) Gamma[1+p, - ] (a+bLog[c (d+e\/Y)2])p

b

[_a*“og[c (MMZ]JP]/

e? c(d+e\/?>2J

Result (type 8, 22leaves):
J(aerLog[c (d+ex/?)2])pd1x

Problem 553: Unable to integrate problem.

J*(aerLog[c (d+%)2])p

dx

x2

Optimal (type 4, 213 leaves, 9steps):
a+blog|c (d + %)2]

! ’iGamma[l ]
- —e b +p, -
ce? P b
2 \p| a+blogfc (d+ - 2] P
(a+bLog[c [d+ € }] [ ( \/7) )
X b
. a+blog[c (d+ = 2}
[21+Pd@n(d+ Gamma[1+p, - ( W) ]
\/; 2b

[a+bLog[c [d+
b

2]]p [a+bLog[c (d+%)2} ]p

X

Result (type 8, 26 leaves):

J(a+bLog[c (d+%)2])pdx

x2
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Problem 554: Unable to integrate problem.

J(a+bLog[c (d+§)2])p

4

dx
X

Optimal (type 4, 676 leaves, 21 steps):
e 2
3 (a+bLog{c (d+—) })

—;?3’1’” e’sTaGamma[1+p, - " a ]
2 \»| a+bloglc d+L2] P
a+blog|c [d+ }J [ ( ﬁ> +
X b

5 (a+bLog[c (d+ j_)ZH

5
e
J Gamma[1+p, -

Vx

2P . 5P(q efi% d+
2b

[a+bLog{c (d+

b

: 2]];: [a+bLog[c (d+%)2} ]p

a 2 a+bLog[c d+L2]
! 5 2°Pd? e'ZTGamma[1+p, - ( ( W) ) ]
c?eb b

2]]p {a+bLog[c (d+ JQT)Z} ]p+

[a+bLog[c (d+

X b

X

3 3(a+bLog[c (d+?)2”

3a
5. 22 371Pd3 e (d + Gamma [1+p, -

VX 2b

[a+bLog[c (d+

X
X b

2]]p [a+bLog[c (d+%)2} ]p

a+blog|c (d+%)2}

X

1 4 -2
——5d*e » Ganma[1+p, -

s " ] [a+bLog[c (d+

X

Gamma[1+p, -

21P d° efzib [d +

b

7a+bLog[c (d+ f_)z} 7p+
\x

[a+bLog{c (d+

X b

2]];: [a+bLog[c (d+%)2} ]p

]

a+bLog[c (d+f_

2b
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Result (type 8, 26 leaves):

J\(a+bLog[c (d+%)2])pdx

4

X

Problem 555: Unable to integrate problem.

J\(a+bLog[c (d+é)2])p

dx

x6

Optimal (type 4, 1141 leaves, 33 steps):

2
S 51"<eSbaGamma[lJrP,—S(aerLog[c (d+%) ])

- ]
c°elo b

z}]p [a+bLog[c (d+%)2] ]p

a+bLog[c [d+

X b

9 (a+bLog[c (d+ })2”

9
e
J Gamma[1+p, -

Vx

21P 9Pde s |d+
2b

[a+bLog{c (d+ X
b

2]]p [a+bLog{c (d+%)2} ]p

X

4(a+bLog[c (d+ € )2])

4a
9 4Pd?e » Gamma[l+p, -
c*el® b

2 \p| a+blog[c (d+%)2} P
1| |- b :

[a+bLog[c (d+

X

2
7Gamma[1+p) _7 (a+bLog[2cb(d+%) U]

/[

N 3 (a+blog|c d+L2}
14 3'Pd*e © Gamma[1+p, - ( ( W) ) ]
c3el® b

2]]p {a+bLog[c (d+%)2} ]p+

323 7Pde s (d .
VX

2

[a+bLog[c (d+

7/2]

C [d +

X
b \/;

X

2]];) [a+bLog[c (d+%)2} ]p

[a+bLog[c (d+

X
X b
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5 5(a+bLog[c (d+L)2])
Gamma[1+p, -

5a
[63 22P 5 1P g3 g 2p [d +

\/; 2b

2 \p[ a+blogf[c(d+ -2 2} e 2\5/2
[a+bL0g[C (d+ = ]] - ( F) /(e10 c[d+ € ]
X b \x
L 2 (a+blog[c (d+ == 2}
21 2'Pd°e » Gamma[1+p, - ( ( W) )]
c?el® b
2 \p| a+blogfc(d+ = 2} P
[a+bLog[c (d+ ]] - ( W) 4
X b
. 3 3(a+blog[c(d+ ¢ 2}
23P 3P g7 e 2n (d+ Gamma[1+p, - ( ( W) )}
& 2b
2 \p| a+bloglc(d+ 2= 2} e 2,3/2
[a+bLog{c (d+ ]] - ( W) /(e16 c[d+ € ]_
X b \x
. a+blogfc (d+ —* 2} 2 \p
9d®e v Gamma[1+p, - ( W) ] [a+bLog[c [d+ € ]]
cel® b Jx
a+blog|c d+L2} e . a+blog|c d+L2]
_ ( W) + |2VPd%e 2 [d+ Gamma[1+p, - ( ﬁ) ]
b \/7 2b
2 \p a+bLog[c d+ = 2} P 2
[a+bLog[c (d+ ]] - ( F) / el® c(d+ € J
Vx b Vx

Result (type 8, 26 leaves):

J\(a+bLog[c (d+%)2])pdx

6

X

Problem 562: Unable to integrate problem.
sz’ (a+bLog[c (d+ex1/3>2])pd1x

Optimal (type 4, 1363 leaves, 39 steps):

. 6 (a+blog[c (d+ext3)?
! 2P 3’pefsTGamma[1+p,— ( [« )})

c6 e12

A ]



[a+bLog[c (d+ex?)?])

7a
99 2¥P 7Pde 2 (d+ex1/3)7Gamma[1+p, _

5a
99 21P 5P d7 e 2 (d+exl/3>SGamma[1+p, B
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1/3,27)\P a+blo [c (d+ex1/3)2} -p
(a+bLog[c(d+ex )]) [ g b ] )

11

a+bLog[c (d+ex1/3>2])

)pdeilj_: (d+ex??)™ Gamma[1+p, - ]

2b

ol frentop [P T oo

5 (a+bLog[c <d+exl/3>2])

5a
33 5Pd?2e v Gamma [1 +p, - ]

b
a+bLog[c (d+ex1/3)2} ]p

(a+b'-°g[c (d+e)(1/3>2])p[ :

9 (a+bLog[c (d+ex1/3>2])

p 9a
) d3 e 20 <d+eX1/3)QGamma[1+pJ ) }

2b

a+blog[c (d+ex1/3>2}
b

a+blog|c (d+ex1/3>2])p[

| ]/ (elz (C (d+exl/3)z)9/z) X

4 (a+bLog[c (d+ex1/3>2”

4a
495 22 (1) ¢ ¢\ Gamma[1+ p, -

]

b
a+blog|c (d+ex1/3)2} ]p
b

p

7 (a+bLog[c (d+ex1/3)2])

]

2b

o tonle (o) [ 2L T e e

3 (a+bLog{c (d+ex1/3>2])

3a
77 - 31Pd® e v Gamma [1 ip, - }

b
a+bloglc (d+ex1/3)2} ]p
b

(a+bLog[c (drext?)?])’ [

5 (a+bLog[c (d+ex1/3)2])

]

2b

/ (elz (c (d+eX1/3)z)5/z) )

2 (a+bLog[c (d+ex1/3>2])

(a+b'-°€[c (d+ex1/3>z])p [a+bLog[c (d+ex1/3)2} ]p

b

2a
495  2°2Pd® e b Gamma {1 +p, - }

b
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1/3,27)\P a+blo [c (d+ex1/3)2} -p
(a+bLog[c(d+ex )]) [ g b ] )

3 (a+bLog[c (d+ex1/3)2])

]

3

2\p ;
55 (—) d®e 2o (d+ex'?)’ Ganma[1+p, -
2b

(a+b'-°€[c (d+ex1/3>z])p [a+bLog[c (d+ex1/3)2} ]p

b

/ (elz (c (d+eX1/3)z)3/z) )

)2} ] (a+bLog[c (d+ex1/3)2”p

a+blogfc (d+ex/?

33d%e » Gamma[1+p, -
2 cel? b

[_a+bLog[c (bd+eX1/3>z] ]p_

a+blog|c (d+ex/3)?] ]

(3 2P dl e aw (d+ex/?) Gamma[1+p, -
2b

(a+bLoglc (d+ext?)?])" [a+bLog[c Ejmexl/am ]pJ/

e? |c (d+ex1/3)2 ]

Result (type 8, 26 leaves):

Jx3 (a+bLog[c (d+ex1/3)2])pd1x

Problem 563: Unable to integrate problem.
sz (a+b Log|c (d+ex1/3>2] )pdlx

Optimal (type 4, 1035leaves, 30 steps):

. 9 [a+blog[c (d+ext/3)?
2 3125 (d+ex'?)°Gamma[1+p, - ( < | )])

]

2b

T ]]/ @ (e [aeext?)7]?)

4 (a+bLog[c <d+ex1/3)2})

4a
3 4Pde © Gamma[1l+p, -
c4e® b

a+bloglc (d+ex/3)?]
b

]

-P

+

(a+bLog[c (d+ex1/3>2])p [

7 (a+bLog[c (d+ex1/3)2”

3 22° 7P e i (d+ex1/3)7Gamma[1+p, - ]

2b

(a+b|‘0g{c (d+ex1/3>2])P [_a+bLog[c (d+ex1/3>2} ]P

b

/ (e9 (c (d+ex1/3)2)7/2) _
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3 (a+bLog[c (d+ex1/3)2])

c31e928 3Pd3 e’gTaGamma[1+p, - A ]
b d 1/3\27\ 7P
(a+bLog[c (d+exl/3>2])" a2 Log[cEjJrex ) }] +

. 5 (a+bloglc (d+ext/3)?
21 2P 5P die (d+ex1/3)SGamma[1+p,f ( < { >])

]

2b

a+blogfc (d+ex/3)?]

a-otoge a0 : ]]/ [ e larext)?]?) -

2 <a+bLog[c (d+ex1/3)2])

2a
21 2'Pd°e v Gamma[1l+p, -
2 e b

a+bloglc (d+ex/3)?]
b

]

C
-P

+

(a+bLog[c (d+ex1/3>2])p [

i 3 (a+bLog[c (d+ex1/3)2”
7 2%P 3Pd0e 2n (d+ex1/3)SGamma[1+p, -

]

2b

p

(a+bLog[c (d+ex1/3)2])

a+bloglc (d+ex/3)?] ]p
b

/ (e9 (c <d+eX1/3>z)3/2) .

] (a+bLog[c (d+exl/3>2])p

s bL d 1/3)\2
L12d7e'EGamma[1+p,7a+ oglc (drext?)7]
ce’ b

a+blog|c (d+ex1/3>2] ]p
- +

b

a+blog|c (d+ext/3)?]
2b

(3 X d8 e (d+ex'3) Gamma[1+p, -

(a+bLoglc (d+ext?)?])" [a+bLog[c E)mexl/am ]pJ/

e’ ¢ (d+ex1/3)2J

Result (type 8, 26 leaves):

sz (a+bLog[c (d+ex1/3)2])pdlx

Problem 564: Unable to integrate problem.
Jx (a+bLog[c (d+ex1/3)2])pdlx

Optimal (type 4, 673 leaves, 21 steps):
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. 3 (a+bloglc (d+ext/3)?
3”’@737Gamma[1+p, - ( [ ( ) ”
2c3eb b

a+bloglc (d+ex/3)?]

b

]

-p

(a+bLog[c (d+ex1/3)2])p [

\ 5 (a+bloglc (d+ex/3)?
3[%]pde’z*b(d+ex1/3>56amma[1+p,— ( < >])

J

2b

oonle (o) |2 BIEE LT e (g

2 (a+bLog[c (d+ex1/3)2})

2a
15 2'Pd*e » Gamma[l+p, -
2 06 b

a+blogfc (d+ext/3)?]
b

]

C
-P

(a+bLog[c (d+ex1/3)2])p [

3 (a+bLog[c (d+ex1/3)2”

]

3a
{5 21 3P d3 e an (d+ex1/3)3Gamma[1+p, -
2b

(a+bLog[c (d+ex1/3>2])p [a+bLog[c i)d+ex1/3>2} ]"J/ (e"’ (c <d+eX1/3)2)3/2) .

. bL d+ex/3)?
1 15(14@’EG,3\mma[1+p,—aJr oglc (d+ex'?) ]] (a+bLog[c (d+ex1/3)2])p
2ceb b
[ a+bloglc (d+ex1/3)2]]p
b

a+blog|c (d+ext/3)?]
2b

(3 X d5e (d+ex'?) Gamma[1+p, -

(a+bLog[c (d+ext?)?])’ [a+bLog[c (bd+ex1/3)ﬂ ]pJ/

e® ¢ (d+ex1/3)2J

Result (type 8, 24 leaves):

Jx (a+bLog[c (d+ex1/3)2])pd1x

Problem 565: Unable to integrate problem.
J(a+bLog[c (d+ex1/3)2”pdlx

Optimal (type 4, 338 leaves, 12 steps):
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[(; e (d+ex1/3)3Gamma[1+p’_3(a+bLOg[C2E)d+ex ) ])]
- btogle et [ ZEREE S ]/<e3 (a7 -

s bL d 1/3)2
ine’EGamma[1+p, 2 ogc (drext?)"]
ce? b

a+bloglc (d+ex1/3)2]Jp
- +
b

] (a+bLog{c (d+ex1/3)2])p

a+blogfc (d+ext/3)?]
2b

(a+blog[c (d+exi?)?])’ [_a+bLog[c (d+exi?)?] ]pJ/

3 2Pd2e e (d+ex'?) Gamma[1+p, -

b

e ¢ (d+ex1/3)2]

Result (type 8, 22leaves):
J(a+bLog[c (d+ex1/3)2”pd1x

Problem 575: Unable to integrate problem.
Jx3 (a+bLog[c (d+ex2/3)2])pdlx

Optimal (type 4, 675 leaves, 21 steps):
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: 3 (a+bloglc (d+ex?/3)?
3*P<e73TGamma[1+p’ _ ( [ < ) })]
4 c3 eb X
bL d 2/3\27 \-P
(a+bLog[c (d+ex2/3>2])p[a+ og[ciﬂax ) } )

5 (a+bLog{c (d+ex2/3)2”

]

Sa
3 271P 5Pde o <d+ex2/3)SGamma[1+p, -
2b

o-onle (o) | IS e (o).

2 (a+bLog[c (d+ex2/3)2})

]

2a
15 22Pd*e » Gamma|l+p, -
e b

a+blogfc (d+ex?3)?] ]'p

CZ

(a+bLog[c (d+ex2/3)2])p[ "

. 3 (a+bloglc (d+ex?/3)?
{5 [Ede3e’ZT> (d+ex2/3)3Gamma[1+p, - ( [« { ) ])
3

]

2b

(a+bLog[c (d+ex2/3>2])p [a+bLog[c i)d+ex2/3>2} ]"J/ (e"’ (c <d+eX2/3)2)3/2) .

. bL d+ex¥3)?
1 15d* e » Gamma[1 + p, 2 oglc (d+ex??) ]] (a+bLog[c (d+ex2/3)2])p
4ceb b
[ a+blog[c (d+ex?3)?] )7
b

a+bloglc (d+ex?3)?]
2b

(3 2P S e o (d+ex?3) Gamma|1+p, -

(a+bLog[c (d+ex??)?])’ [a+bLog[c (bd+ex2/3)ﬂ ]pJ/

e® ¢ (d+ex2/3)2J

Result (type 8, 26 leaves):

JX?’ (a+bLog[c (d+ex2/3)2])pdlx

Problem 576: Unable to integrate problem.
Jx (a+bLog[c (d+ex2/3)2])pd1x

Optimal (type 4, 347 leaves, 12 steps):
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3 (a+bLog[c (d+ex2/3)2”

21 3P ey (d +ex2/3)36amma[1+p, -

]

2b

R ]]/ 0 (e (4 ex2)7]?)

s bL d 2/3\2
Eidce’EGammathp,—aJr og[c( tex )]]
2ced b

[ a+blog[c (d+ex¥3)?] )P

"
b

<a+bLog[c (d+ex2/3)2])p

a+bloglc (d+ex?3)?]
2b

(a+blog[c (d+ex2)?])’ [_a+bLog[c (d+ex23)? ]pJ/

3 2P d2 e (d+ex*3) Gamma|1+p, -

b

e’ |c (d+ex2/3)Z J
Result (type 8, 24 leaves):

JX (a+bLog[c (d+ex2/3)2])pd1x

Problem 591: Unable to integrate problem.

J(aerLog[c (d+x1°j)2]>p

2

dx

Optimal (type 4, 339leaves, 12 steps):
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5 3(a+bLog[c (d+xe )2])

p 3a
Gamma[1+p, -

e 2v [d +

X1/3 2b

(a+bLog[c (d+

z]jp

a+bLog[c (d+ < )2}

x1/3

x1/3
b

/1l 2

x1/3

a+blogfc (d+ e )2} ]p

7|

1 _a
——3de » Gamma[1+p, -
ced b

a+blog|c (d+ e )2} ]p

] (a+bLog{c (d+

2]][3

x1/3

x1/3
b

a+blog|c (d+ e )2]

x%/3

3 2Pd?e 2 [d+ Gamma [1+p, -

1/3

X 2b

(a+bLog{c (d+

a+blog|c (d+ e )2} R
173

2_\P X1/3
) ] [ b
Result (type 8, 26 leaves):

J*(a+bLog[c (d+xﬁ)2]>p N

2

Problem 592: Unable to integrate problem.

J‘(a+bLog[c (d+ Xf/g)z])p

dx
X3

Optimal (type 4, 673 leaves, 21 steps):
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3 (a+bLog[c (d+i)2])

x1/3

1 L)
- 3Pe » Gamma[1+p, -
2c3eb b

a+blog|c (d+i)2] Jp

2])" { b -

SGamma[1+p) _5 (a+bLOg[C (d+x1e/3>2])}

(a+bLog[c [d+

X1/3

2)\P _5a
3[—) de 2 (d+
5

X1/3 2b

(a+bLog[c (d+

a+blog|c (d+ L)z} P
173

Z]JP [ b -

2 (a+bLog[c (d+i)2})

x1/3

2a
15 27 'Pd’e » Gamma[1+p, -
c? e b

2 \p| @+bloglc (d+ = 1"
] gle | X,H]+

(a+bLog[c (d+

x1/3 b

3 3(a+bLog[c(d+ >

Gamma[1+p, -

3a
5. 2P 3Pd3e [d +

2b

/el s

x1/3

(a +bLog|c (d + 2]3/2J _
Z]JP

a+blog|c (d+i)2}

x/3

a+blog|c (d+ L)Z} R
173

2]]“ [ b -

a+blog|c (d+i)2}

x1/3

e

15d* e » Gamma |1 +p, -

bL d
e " ](a+ og[c( +

x1/3

}

Gamma[1+p, -

X1/3 2b

a+blog|c (d+i
) b

)2} -p
LS ] +[3 2"d5t972ib (d+

(a+bLog[c (d+

x1/3

a+blog|c (d+i)2} ]p

2 p x/3
) ] [ b
Result (type 8, 26 leaves):

J‘(a+bLog[c (d+xf/3) ]) N

x3
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Problem 593: Unable to integrate problem.

J*(a+bLog[c (d+xﬁ)2]>p

dx

x4

Optimal (type 4, 1036 leaves, 30 steps):

Xl/ 3

9 (a+bLog[c (d+i>2])

9
Gamma[1+p, -

9a
2P 371 2P 7oy (d +

X1/3

x/3

(a+bLog{c (d+

z]]p

x1/3

a+blog|c (d+ e )2} ]p

4(a+bLog[c (d+ e )2])

x1/3

1 4a
3 4Pde © Gamma[1l+p, -
cte® b

[ a+bloglc (d+xi/3)2} ]p
) b

. 7 (a+bLog[c (d+xle/,3
Gamma[1+p, - -

7a
3.2%P 7Pd?e (d+

X1/3 2b

(a+bLog[c (d+

X1/3 b

, \p| a+blog[c(d+ - 2} P
]] [ glc (d+ %) ]

3(a+bLog[c (d+ e )2])

31 ;28 3PP e s Gamma[1+p, - " S ]
e

. e » \p| a+blog[c (d+xf/z)2} R
[a+ Log{c( e ]] - " _

5 (a+bLog[c (d+ Xi/B)Z])

_32 e \>
21 2P 5Pd*e 2 (d+ ) Gamma[1+p, -
x1/3 2b

(a+bLog{c (d+

X1/3 b

, \p| a+blogjc(d+ = 1P
] [ glc | )}]

, 2 (a+blog|c (d+ -2 2]
21 2P d° e’zTGamma[up, - ( ( "’3) )
c2e® b
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[a+bLog{c (d+

x1/3 b

2 \p a+blog|c |d+ f/z 177
]][ glc | H]

3(a+bLog[c (d+ e )2})

x/3

3a 3
7 2%P 3P dbeay [d + Gamma[1+p, -

X1/3 2b

x/3

(a+bLog{c (d+

2]][3

a+blogfc (d+ e )2}

x1/3

a+bLog[c (d+ < )2} ]p

1 , -2
—12d’ e bGamma[ler, -
ce’ b

a+bloglc (d+ ¢ )2} ]p

} (a+bLog[c (d+

x1/3

x1/3
b

a+bloglc (d+ Xe )2]

3. 2Pd%e 2 (d+ Gamma[1+p, -

1/3

X 2b

(a+bLog[c (d+

x1/3 b

2 \p| a+bloglc (d+ -2 2} °
]] [ glc (4+ %) ]

Result (type 8, 26 leaves):

J(aerLog[c (d+xf/3)2]>p

dx

x4

Problem 619: Result more than twice size of optimal antiderivative.

Log[f xP] Log[1l+ e x"]
J dx

X

Optimal (type 4, 33 leaves, 2 steps):
Log[f xP] PolylLog[2, -ex™] pPolylLog[3, -ex"]
- +

m m?2

Result (type 4, 160 leaves):

-m
1 —m3pLog[x]3—3m2pLog[x]2Log[e+x |+
6 m? e
3m2pLog[x]2Log[1+ex"‘] -6mp Log[X] Log[fex"‘} Log[1+ex"‘} +
-m
6mLog|-ex"| Log[fxP| Log[1+ex"] +6mp Log[x] PolyLog|2, —X—} +
e

6m (-plLog[x] +Log[fxP]) PolylLog[2, 1+ex"] +6pPolylog|3, —X?]
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Problem 620: Result more than twice size of optimal antiderivative.

x 1M Log [f xP]2
J g ] dx

d+ex"

Optimal (type 4, 75leaves, 3 steps):

Log [f xP]?2 Log[1+ed—"m] 2p Log[fxP] PolyLog|2, —e;‘m} 2 p? PolyLog|3, —e;m]
. _
em em’ em

Result (type 4, 210leaves):

dx™m

- m? p? Log [x]? +3m? p? Log[x]? Log |1 + | -3m?p? Log[x]? Log[d+ex"] +
em e

m m

| Log[d+ex"] —6mpLog[—eX

6 mp? Log[x] Log|- ex | Log[fxP| Log[d+ex"] +

|+

| -6p?Polylog|3, -

dx™"m

3m? Log[f xp}z Log[d +ex"| -6mp?Log[x] PolyLog[2, -
e
m

6mp (pLlogix] - Log[fx?] ) Polylog[2, 1+ dx‘"‘]
e

Problem 621: Result more than twice size of optimal antiderivative.

JLog[-Fx"’}3 (a+bLogfc (d+ex")"]) 4
X

X
Optimal (type 4, 161 leaves, 6 steps):

Log [fxP]* (a+bLog[c (d+ex")"]) bnLog[fxP]*Log|[1+ %]

4p 4p

bnLog[fxP]3PolylLog|2, - e;‘m} 3bnplog[fxP]2PolyLog|3, - e:m}
. _
m m?

6bnp? Log[fxP] PolylLog[4, - ET""'] 6 bnp?PolylLog[5, - e:m}
m3 : m*

Result (type 4, 659 leaves):
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3 3
-—bmnp?Log[x]*+ = bmnp?Log[x]*Log[fxP] -
4

10
1 L fxP14 3 dx™m
—bmanog[x}3Log[Fxp]2+Mf—bnp3Log[x]4Log[l+ X |+
2 4p 4 e
) 3 xm 3 ) 2 dx™"
2bnp?Log(x]®Log[fxP| Log|[1 + | - =bnpLog[x]?Log|[fxP|” Log[1+ |+
e 2 e

ex"

bnp?Logx]3Log[- =] Log[d + e x"]
3 4 m d
bnp®Log[x]*Log[d+ex"]| - -
m

3bnp? Log[x]ZLog[fexm} Log[f xP] Log[d + e x"]
2 3 p m d
3bnp?Log[x]?Log[fxP| Log[d+ex"] + +

m

3bnplog(x] Log[- %] Log[fxP]2Log[d +eX"]
2 2 m d
3bnplog(x]?Log[fxP|” Log[d+ex"] - -
m
bnLog|[- %] Log[fxP]?Log[d +ex"]
3 d
bnLog[x] Log[fxP|” Log[d+ex"]| + -
m

lbp3 Log(x]*Log[c (d+ex")"] +bp® Log[x]? Log|f x| Log[c (d+ex")"] -
4

iprog[x]ZLongp]zLog[c (d+ex"‘)”} +b Log[x] Log[-FxprLog[c (d+ex’")”} +
2

LonpLogix) [p? Log[x]? - 3p Log[x] Log[x°] + 3 Log[£x°]?) PolyLog 2, - %] -
" e
bn (pLog(x] - Log[fx"])*PolyLog[2, 1+ X*] ~ 3bnpLog[fx?]?PolyLog[3, - ***]
+ +

m m2

6bnp?Log[fxP] PolyLog[4, - (1:%] 6bnp? PolyLog|[5, - %]
m3 i m4

Problem 622: Result more than twice size of optimal antiderivative.

jLog[fo}Z (a+bLloglc (d+ex")"]) 4
X

X
Optimal (type 4, 132leaves, 5 steps):

Log[fxP] (a+bLog[c (d+ex")"]) bnLog[fxP]®Log[1+ edﬁ]

3p 3p _
bn Log[fxP]2PolyLog|2, _ed_xm} 2bnpLog[fxP] PolyLog|3, _ed_xm} 2bnp?Polylog[4, _edi]

+ _
m m?2

m3

Result (type 4, 456 leaves):
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1 1 alog[fxP]3
~bmnp?Log[x]*- ~bmnpLog(x]>Log[fXxP| L atos[fxP]”
4 3 3p

dx™"m dx™"

] -

| -bnplLog(x]?Log|fxP| Log[1+
e e
bnp? Log[x]2 Log[—ed—xm] Log[d + e x"]

bnp?Log[x]®Log[d+ex"]| + +
m

2
~bnp?Log[x]®Log[1+
3

2bnpLog[x] Log[—ed—xm] Log[f xP] Log[d + e x"]

2bnplog(x]?Log|[fxP| Log[d+ex"| -
m
bnLog|[- %] Log[fxP]2Log[d +ex"]

bn Log[x] Log[fx"]ZLog[d+ex"‘} + +
m

ex"
d

lbp2 Log(x]?Log[c (d+ex")"| -bpLog[x]?Log[fxP] Log[c (d+ex")"] +
3

bnpLog(x] (pLog(x] -2Log[fxP]) PolyLog|2,

b Log[x] Log[fxp]zLog[c (d+ex™)"] -
m
=]

bn (-pLlog(x] +Log[fxP])?Polylog[2, 1+ y

+
m

2bnplLog[fxP] Polylog|3, —d)e%m} 2bnp?PolyLog|4, —d)e%m}
m? ' m3

Problem 623: Result more than twice size of optimal antiderivative.

dx

Log[fxP] (a+bLlog[c (d+ex")"])
J X
Optimal (type 4, 102 leaves, 4 steps):
Log[fxP]2 (a+blog[c (d+exm)"]) bnLog[fx"]? Log[1+ edﬂ]
2p i 2p
bn Log[f xP] PolylLog|2, _edi] bnpPolyLog|3, —ed—"m}

+
m m

2

Result (type 4, 265 leaves):
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alog[fxP]?2 1 dx™m
L—fbanog[x]zLog[lJr
2p 2 e

1
- ~bmnplLog[x]>+ | +bnplLogix]?Log[d+ex"]| -
6

ex"
d

bnplLog[x] Log[— ] Log[d + e x"]

-bnLog[x] Log[-F xp} Log[d+ex"‘} +
m
bn Log[—exm] Log[fxP] Log[d+ex"] 1
d - ~bplog[x]?Log[c (d+ex")"] +
2

m

bnplLog[x] PolyLog[Z, —u}
b Log[x] Log[fxP] Log[c (d+ex")"] + £ — _
m

bn (pLog[x] _ Log[fxp]) polyLog[z, 1+ %] binolyLog[B, f%}
+
m m

2

Problem 628: Unable to integrate problem.
JLog[c (d+e (f+gx)P)%] dx
Optimal (type 5, 76 leaves, 3 steps):

epq (f+gx)""PHypergeometric2F1[1, 1+ i, 2+ i, - ﬂ‘c—*dgl)—p]

+

dg <1+p>
(f+gx) Log[c (d+e (-F+gx)p)q}
g

Result (type 8, 18 leaves):

JLog[c (d+e (f+gx)P)%] dx

Problem 636: Result more than twice size of optimal antiderivative.

e P4
J(a+bLog[c (d+ ]] dx
f+gx

Optimal (type 4, 221 leaves, 8 steps):

4beplog| e }(a+bLog[c (d+ e )p})B (e+d (f+gx)) (a+bLog[c (d+ & )p”4

T d (frgx) figx figx
_ ie ie _
12 b2 e p? (a+bLog[c (d+ e )p})zPolyLog[2,1+ &—]
fgx d (f+gx)
dg
24 b3 e p3 (a+bLog[c (d+ ﬁegX)P” PolyLog[3, 1+ y (ffgx> | 24b*ep®Polylog|4, 1+ - (ffgx) ]
dg _ dg

Result (type 4, 732leaves):
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e+df+dgx

dg

]

-4bp (deog[f+gx} - (e+df) Logle+df+dgx] -dgxLog|
f+gx

(a—prog[d+ | +bLoglc (d+

f+gx f+gx

dgx|a-bplog[d+

4
}+bLog[c(d+ € )p]] +
f+gx f+gx

e

6b2p2(a—prog[d+ | +bLog|c {d+

f+rgx f+rgx

e+df+dgx e+df+dgx

f 2 2 2
[deog[—+x} + (e+df) Log| |"+dgxLog| |"-2 (dfLog[f+gx] -

g dg f+gx

| +Log|

dg f+gx

Log[f+x] Log | | +Polylog|2, —M}) -

e+df+dgx e+df+dgx

.F
(e+df) Logle+df+dgx]) (Log[—+x}—Log[ -
g

]

2(e+d'F> e+df+dgx

g e e

d(f+gx) e+df+dgx

} Log[ ] +PolyLog[2, M]
e dg e

e p})

73eLog[fdf+e;ng] +(e+df+dgx) Log[d+f+gx

2df (Log[

4b3p3 (a—prog[d+

]2

| +bLog|c {d+

f+rgx f+rgx

e

Log[d +

f+gx

e
6elog|d+ | PolyLog[2, 1+ ————] +6ePolylog[3, 1+ ————
f+gx df+dgx df+dgx

e ]47

b* p* (4eLog[—L} Log|d + ]3—eLog[d+
df+dgx f+gx f+gx

e
]4+12eLog[d+ ]2PolyLog[2, 1y —| -
f+gx f+gx df+dgx

d (f+gx) Log[d+

| PolyLog[3, 1+ #} +24ePolylog|4, 1+

24 elog[d+ _
f+gx df+dgx df+dgx

Problem 637: Result more than twice size of optimal antiderivative.

e
J(a+bLog[c (d+
f+gx

Optimal (type 4, 168 leaves, 7 steps):

3
dx

p

3bepLog[—d(:gx)} (a+bLog[c (d+1c+egx)p})2+ (e+d (frgx)) (a+bLog[c (d+fe )p”3

dg dg

6 b2 e p? (a+ blog|c (d+ ﬁegX>P]) PolylLog[2, 1+ - (:gx) ] ) 6 b* e p® Polylog|3, 1+ - (:gx> ]

dg dg

Result (type 4, 441 leaves):
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1
— (Bbdp (f+gx) Log[d+
dg

]

a-bplog|d+

| +bLoglc (d+ € )p]]2+
P})3+

Log[e+d ('F+gXH +

f+gx f+gx

e

d(f+gx)

a-bplog|d+ | +blLoglc [d+

f+gx f+gx

3bep

a-bplog[d+ }+bLog[c(d+

'F+gx) ]

p}) [d (f+gx) Log[d+

f+gx

e e 2

3b2p? (a—prog[d+

+

| +bLog|c {d+

frgx f+gx f+gx

e

e 2
Log[a+f+gx] +2

Log[F+gx]—Log[§+f+gx}+Log[d+ Log[

f+rgx

e+d (frgx)]| -2

]2

d(f+ d(f
Log [f + g X] Log[1+ w] +PolyLog[2, Mg)()”}] +
e e

e e

-3elog[-

b3 p3 (Log[d +

df—] +(e+df+dgx) Log[d+
+dgx f+gx

f+gx

6elog|d+

| PolyLog[2, 1+ #] +6ePolylog[3, 1+ ———]
f+gx df+dgx df+dgx

Problem 638: Result more than twice size of optimal antiderivative.

e P2
J(a+bLog[c (d+ ]] dx
f+gx

Optimal (type 4, 115leaves, 5 steps):

2bepLog[—d(:gx)} (a+bLog[c (d+ e )p})

B f+gx
dg
(e+d (f+gx)) (a+bLog[c (d+f+egx)p])2_2b2ep2PolyLog[2, 1+d<:gx)]
dg dg
Result (type 4, 250 leaves):
— |d (f+gx) |a-bpLog[d+ | +bLog[c |d+ € p]J2+
dg f+gx f+gx

e

2bp[a—prog{d+ }+bLog[c(d+

p
f+gx f+gx ]]

(d(-F+gx)Log[d+ | +elogle+d (f+gx)] +b2p2[d(f+gx)Log[d+ € }2+
f+gx f+gx
e 2 e e
e|Log[—+f+gx| +2 |Log[f+gx] -Log[—+Ff+gx]|+Log[d+
d d f+rgx
d(f d(f
Loge+d (f+gx) | -2 |Log[f+gXx] Log[1+w}+PolyLog[2,—w}

)

e e
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Summary of Integration Test Results

641 integration problems

A - 545 optimal antiderivatives

B - 28 more than twice size of optimal antiderivatives
C - 39 unnecessarily complex antiderivatives

D - 28 unable tointegrate problems

E - 1integration timeouts



